e3eD. A 1<&'0l.6.T.*2,.0e~<, ~". iuneonb~em Factor VIla Inhibitors The
present invention relat mmlummumlmmgds of the formulal, R~ 1 (CH2)c (R )5
(CH2)r Rs~d%wgéy I 1] R~ ~ Rss 5 PCT/ EP0O0/ 043486:pobodidl ch R .
R2, Rs', gsZ, S, Rte) Riegu e Rs', §, s and t have the meanings

i ndi cated bel ow. The conpounds of the fornmula | are val uabl e

phar macol ogi cal ly active conpounds. They exhibit a strong antithronbotic

ef f ect i.tabl e, for 10 exanple, for the therapy and prophyl axis of
t hr onbo?r%&ﬁ\zll%mg'&r or restenoses. They are reversible inhibitors of
the blood clotting enzynme factor Vila (F VIla) and can in general be
applied_in conditions in which an undesired activity of factor VIfa is
present 181€ Rresephipventien selaascipsaamprings othedodqnulEhi biti on of factor M la
is intended. The invention furthernore relates to processes for the
preparation of conpounds of 15 the fornula I, their use, in particular as
active ingredients in pfrmaceuticals, and pharmaceutical preparations
conprising them The ability to formblood clots is vital to survival. The

formati on of a blood c{@tyer a thronbus is normally the result of tissue
injury which initiat es;E coagul ation 20 cascade and has the effect of
)
€

sl owi ng or preventing 0 f mw/in wound healing. Other factors which are
not directly related t gsue injury like atheroscl?rosis and i nflammation
may also initiate the cogQul ati on cascade. In general') a relationship

exi sts between inflannaz gp and the coagul ati on cascade. Inflanmation

nmedi ators regul ate the ghlati s’cascade and coagul ati on conponents

i nfluence the iooa~~~n~ i WO 00l 7$172 PCT/ EPO0/ 04846 2 production and
activity of i nf | anR&=NID velR, in certain disease states the
formati on of bl ood cldg§ ird@gatory system reaches an undesired
exteng and is itself e s rdeity potentially leading to

pat hol ogi cal consequences. It is nevertheless not desirable in such di sease
states to conpletely inhibit the blood 5 clotting system because life

thr eat enjy e ROT RAGKY PSUIRFICRBURS oot RE7 T §3HARHaV’S theibafhgs s a

wel | - bal anced intervention into the 'blood clotti n? systemis required, and

t her e i gndicated belpwe Themompmindsmfdbe éxmulatl iang valualle pbaamatiegigalty ogi cal
tivity, f | evi ST Bl LAt i '
or ocess A BTHO BT ThER AR Yy PR EROEMESME bnd e Sulbio B o1
react! DF rexarrrple'\gor] Itheptkfgﬁpy lay\u?geplgyl/laxig of elmma'lmc:e_ahtbcylicadiséamsedr Mtéhoﬁgsepld g
t | S. cnanl.Stl1.C e od coggul atil on ¢asc en diviae
o 1 AV e alernRalers Al hadReT GRTEN Sumer GRPak Vit Y07 2Be! on o
factor JeanJHRfpRea¥e Qﬁﬁlﬁihcﬁﬁwi éHI\di’tforst)hh QFIER aR RRAHB QI BT factdral$is

common pat hway (see 15 Schene ). Present evidence suggests that the

i ntri nsiRrepentatior heaguresor prapentiamel which aminhikitiomphfastemnéiéa enotanded h of

bhase of 1 ByaRfon SN rields RabroeREIdv Y nd pRénanfich of BaigBunds b3 ' &
J. Brézehe Bbromda Tomeir @8d, i panidular kisi awtiviehgredier® ip phafmédéifiicalsSénd

pharmaceutical preparations comprising them.

2t h&

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

20 cascade and has the effect of slowing or preventing biood flow in wound healing.
Other factors which are not directly related to tissue injury like atherosclerosis and
inflammation may also initiate the coagulation cascade. In general, a relationship
exists between inflammation and the coagulation cascade. Inflammation mediators

regulate the coagulation cascade and coagulation components influence the

AW
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S 13). It is generally accepted that bl ood coagul ation is physically
initiate formatioen of a factor Vilaltissue factor(TE) conplex.
Once forﬁggg&&ﬂﬁ conplex rapidly initiates coagul ation byQQE%?WyH&ﬂb
factors 1 X and X. The newly generated a&tivated factor X, i. e. factor Xa,
then forns a one-to-one conplex with factor Va and phospholipids to forma
pr ot hr onbi nase conpl ex, which is responsible for converting sol uble

fi bri nogestuction 2Fe adtivity fof ifiammiatioh eedigtdre aHoW@VEF, ih RerEl disbasastdtes
precursor 25 prothronmbin. As tine progresses, the activity of the factor

VI | a/ ti haformationof bigad elets within thei @ropiatanasystem reagpes sbrmndesirgd extent
Vet tRE SR U e Jo e
fact o 248% Bodt 85 Soorsidh it Bteuail Teabimifielndioftal SRS ceiGshoes.

VI | al ti gdseeletheless not\@eSibabid I 3ucPAise=Re0statER46 cdmpietaiy frihibiktHe bloedXl | a
1 Extrinsic VIl + TF x| - xla 1 Ix --~1Ixa 1 X Xa P|]atel et egation 1

Pr ot 5 ORBHING ¥ BMPeFause: i Trisglaning berigragnesyRulaSnsusa da Fedhusaharon
cascadeglih Qf18¢ alwelBaRHNREE ihtBR<HIRBUhRS {HYbIBEACR5tng Byétam R /@eeited of an
i nhi bi t ed extri_nsi_ceS system' additional factor Xa ﬁgé p?/o%uced_ via the

t hr onbi AnAdbiers: isstil @ need forsubstancestexhikiting paaditable phanmacaogicabactivily ays a
dual autQc ¢ role diating its own production and the conversion of
fibri noé@nﬁhﬁﬁﬁggyﬁﬁ 38"t ocat al ytic nature of thronbin generation is an
I mportant safeguard agai nst uncontrolled bleeding and it ensures that, once

a given threshold | evel of prothronbinase is present, blood 10 coagul ation
wi 111Gy & C?%QLJEH%‘P i3 ® GAMPIeYRrOGESS|IRVRIYEE RGN ﬁiﬁ'\éai/@"@ﬁlf'@ldoi?r '&éé-'ﬁt s

that | nhibi e ) - D T . ‘
i bi ¢ gy BERaangtigh refkateIR Wth bR 2| ABbohs P pptl TR Qitfaie by

acti vi t yimited pratgolysis.nieahanipiitaliydhe dicod heagulatoracgseade hasbeén divided

[ oot neiti RGPS Eb P B A By BEn 1 BFS LG FVERGLIGRERR (ot a
hi p replsitregaent§yeiralod @F hregibin brécdaehfoddP\d singldeofinidrepathwav@ekabl e
drugs_l i ke heparin and derivatives thereof are not satisfactory in many

speci®i SlEme hIPrespni @ddensa suggrste thatdhe intrinpismaliway Rlaysaenpetantde
fixed d ?ﬁ% ih @ PRififeHaPte WRdHbw® BRfibfn fdritfonc Wi ahe 2RtrmsAOBSHARRAL ! -

Even w
critical in the initiation phase of blood coagutation (H. Cole, Aust. J. Med. Sci. 16

(1995) 87-93; G. J. Broze, Blood 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 Vlla/tissue factor(TF) complex. Once formed, this complex
rapidly initiates coagulation by activating factors IX and X. The newly generated
activated factor X, i. e. factor Xa, then forms a one-to-one complex with factor Va and
phospholipids to form a prothrombinase compliex, which is responsible for converting
soluble fibrinogen to insoluble fibrin via the activation of thrombin from its precursor

25 prothrombin. As time progresses, the activity of the factor Vlla/tissue factor complex
(extrinsic pathway) is suppressed by a Kunitz-type protease inhibitor protein, TFPI,
which, when complexed to factor Xa, can directly inhibit the proteolytic activity of

factor Vlla/tissue factor.



WO 001 75172 PCT/ EPOO/ 04846 4 these drug reginmes 10 %to 20 % of patients
devel op DVT, and 5 %to 10 % devel op bl eedi ng conpl krcati ons. Anot her
clinical WOW46178n for which better anticoagul ants are neec8EH/EROHMS4MS 5
subj ects undergoi ng translum nal coronay angioplasty and subjects at risk
for nyocardial infarction or suffering fromcrescendo angi na. The present,
conventional ly accepted therapy which consists of adm nistering heparin and
aspirin, is associated with a 6 %to 8 % abrupt vessel closure rate within
24 hours of the procedure. The rate of bl eeding conplications requiring
transfusi on tihtmesy due to the usdxdfingieparin 10 also is approximately 7 %
Mor eover, even though del ayed cl osures are significant, adm nistration of
heparin aft term on of the es is of little value and can be
det ri ment aI he w gg*b 4used bl oo@llgl otting inhibitors |ike heparin and

rel ated sul fat ed 15 p% ysaccharides| | i ke LMAH and heparin sulfate exert
their antl-clottlng effects by pr ting the binding of a natural regul ator
of the cIottlnd(process Xt in 111, to thrombin and to factor Xa.
The inhibitory activity of thegarin primarily is directed toward thronbin,
which is inactivated approXiately 100 tinmes faster than factor Xa. Hirudin
and hirulog are t I additToraliXahr opbi n- speci fic anti coagul ants presently
in 20 clinical trials. However, thegse anticoagul ants which inhibit thronbin
al so are associated with bl eedirn nplications. Preclinical studies in
baboons and dogs have shaggn .Lhat_t_aLgexg;ng enzyrrep,ét@mlA}g@degét,@arl ier
stages of the coagul ati on cascade, such as factor Xg or factor VI a,
prevents clot formation w thout produci,Lng the bI eedi ng side effects
observed with direct ?XB%%"B' rker et al., 25 Thronb.
Henostas. 74 (1995) 4 Certain pepti Jes and pepti de anal ogs which
inhibit blood clotting by speci f| cally inhi dJ ting factor Xa are disclosed,
for exanple, in WO A-95129189 eC| f| c inhibition . aof the factor
VIla/tissue factor catalytic g Nsi ng nonocl %'ﬁ’ap 30 anti bodi es

(WO A-921 06711 ) or a protein such as chl oronet hyl ketone inactivated
factor VIla Qibemd 6t BREROcoaylilaNon/eskstad@651 ) is an extrenmely effective
means of controlling thronmbus formation caused by acute arterial injury or
the thronbotic WO 00/ 751 72 5 pCT/ EPO0/ 04846 conplications related to

bacteri gh o?&?ﬁb‘?ﬁ%@amﬂh@b@agﬁlaﬁbﬁ BréeeReNA MRS brds eI HrEInAiIE8 Extrittsid hat
inhibition of factor MIla/tiSsue factor activity inhibits restenosis

fol | o ystem. astshitiena) fagbaXays produsediaa kee thromiin-madialedadiivity opthe 1996)
S1:76-8 t
Phat s e RRVRY SR M G BB RS B SRRR RN ik BT EL

saf ety \rodiation drid mmersnontdﬁﬁbamgm to ﬁtbrlimc‘[he/anms:atakyttt mﬂtamllomg ri sk

oo SR Bk S et Sl Sod Sl bl
464- 472}ens&F€s°th%PE‘6rtcfe' & H|M'thté§hbldjfevfeﬁ&ﬁﬂ'6t%h'ﬂnlﬁ\5§éﬁ 6te§eﬁt bfeser abl e

property profile would Rave substantial practical value in the practice of
medi ¢P neoagulapantwill precgeditof carpletion. IEhLiISth iBinmest dasinabilente dsevielan agentander

Cul fat el o Bl G AR ERER IR R B bEF ) ﬁfiﬁt*'“a?’?ﬂief{%é* =

Cert ai n im tHe Godguiation caseddy Iikg faatdnaxa adtivitgdy been descri bed e. g.

WO A 15 891 09612. EP- A-987274 di scl oses conpounds containing a tri peptl de
unit which inhibit factor VIla. However, the property profi | e of these
compoun , t i cul ar
COMPOUNGS iyt o Ahs nBPE s G5 R (PR b@vefifsd BEaReabeCy
and db rtrhcbod:alo@ouimmaotrmhrshaﬂmgefa‘ré@teatmehe For example, m/ezattwim“/csaftpatfa'm's

t hi di f. t V | t t hi. bi,t 20 d
of ¢ he. PRIE Phodieble S tdari s aromra: B uuinceniin IRTees B Bands of
the for myeacrrerilly dvdilgbe Gruﬁgf’flﬂeff'teb%)arnd@éhﬂtwé's %éﬂe@zaﬁe r@zsaﬁ%fac@or?S?’
WO 001 75172 wheréin ris0, 1, sis0, 1, t is 0) 1 or 2

in many specific clinical apphcatlons The currently approved therapies include f xed

dose low molecular weight heparin (LMWH) and variable dose heparin. Even with



6 PCT/EP00/ 04846 R is selected fromthe series consisting of hydrogen,
R'-CO an 2-; R is selected fromthe serl es ccnsi st dr ogen,
(C, - Cs)- ﬂ"ﬁ"%f’%s o 4) aryl, 10 (Cs-C-a)-aryl - (C~-Ca) - al kf&f&%/%““
Het- (C, - C4)-al kyl -, (C~-C$)-al kyl oxy-, @Cs-C-a) aryl oxy-,
(Cs-C,4)-aryl-(C,-Ca)-al kyl oxy-, am no, (C--C8)-al kylam no-, (Cs-C~4)
arylam no- and (Cs-C~4)-aryl-(C--4)-al kyl am no-, where alf these groups
are unsuhesé dn@degimesuts % ta2@ o by petientsrdevelap DV¥EHENd %oto 1 £4 deeelbp
substitutﬁ R4, 15 R2 is selected fromthe series consisting of

(C, - Ca) -BIPRYNG qARRIEAIPNS, i | (Cs-C a)-aryl (C~-Ca)-al kyl -, Het-,

Het - (C~-C4) - al kyl -, di ((C~- C8)-a| kyl )am no- and di ((Cs-C)-aryl

(C--Ca)-al kﬁ am no-, where all these groups are unsubstituted or

subst i t UARet aycwmalosnuaboe foriwhidhckettesrardicpagulants arghreedarkeenceras 20 R2 is

B AP b el SR S P R

- C(R3") (R98gardia ikavetionér {ufferidgayoraryéstendceanging. The preliert) coriventishalie
derived froman aromati ¢ group Het contai ni 51to 10 ring, atons of which
1, 2, 3 ¥cepteg H\qraemm%n comsighsraf ademipisten r‘@gg HEP@M&FS@BGP%'I ¢ BEIPGAEA t he

series b fo ER%aK, M
o b and T ard 2,8 e el B vl 25 hotrs Bfhel i cBi The!
d| ffer enmtaoéb@:;edﬂng Eomﬁllcéhcms r‘équwrighram&‘fuwoo\themptyfmte horthea.fse db hepann
- the su ot be th m cannot be O

oo Rl oGS aPATRTEAIAA? %r Meseovas, Ruh ki deBued GiosErenare SIOGTERGh ot
ar e 30 shfisratigroas ﬁé&rmﬂ@&eﬁﬁmmahIdﬂﬂh@br&a&m@@& of(lk‘fre Gatdb: éHsz’én
(Cs-C4)-aryl, (Cs C4)-aryl-(C -C4)-alkyl-, Het- and Het-(C,-C4)-al kyl -
where al beﬂﬁté’%ef(}}ﬁbups are unsubstituted or substltut ed by one or nore
identical or different substituents from WO 00l 75172 7 PCT/ EPOO/ 04846 t he
series consisting of R4, (C~-Cs)-al kylam no-, di-((C~-CB)-alkyl)-am no-,
(Cs- C~a)TtaeW|dél¢u564)blad>ck-¢lommrhmmhabl(o€shE?eh)sparnylmdinetatedsmfatedar bonyl - and
am ngcar bon C~ or R2' an 2to her Wi hthecr on atom
o Wb PaMese e B e MH,ARS Boparin Sl e FRisE B 1o
8- menber GbridikPhebinding! dte HALF réaDakst mﬁé%rbwﬂ%bﬂadyas aﬁu-tmen{u.ﬂw
systenms which are heterdbaromatic rings containin ring atons of
whi ch 1, toheemBiraard taifastaroéa. e mhim@naﬁptlwtat @ferarrrspryaaawedlrem t he

i s
e U S
u,nE u{ost l Huluemhfarﬂd Iiiltmﬁlﬁnblérdttwd éb@iutmnattbtr&omb:mnspecnrd@mmca@rl?htlwbr‘e%enwltn
substlrtuents 1rom € series consi stl am no-

di - ((28-- @¥ycaliigle) Hawens, thees actinagy %tsc@mwhﬂa'r Wpaﬁ'matso s
C-4 - 3 i
hydg Og;%é?égzd}_ﬂed vAtH nggrr@%pn@éﬁ@nwma@%mé& A Babodis afd dog¥3 1 S

have shown that targeting enzymes involved at earlier stages of the coagulation
cascade, such as factor Xa or factor Vlla, prevents clot formation without producing
the bleeding side effects observed with direct thrombin inhibitors (L. A. Harker et al.,

25 Thromb. 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-95/291889.

Specific inhibition of the factor Vlla/tissue factor catalytic complex using monoclonal
30 antibodies (W0Q-A-92/06711) or a protein such as chloromethyl ketone inactivated
factor Vila (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



15 R24 is selected fromthe series consisting of hydrogen, (C -GCs)-alkyl,
(Cs-C4)-aryl and ( Cs-C ~ 4)-aryl-( C, -C4)-al kyl-; ich are
i ndepend@¥@ 04751&kch ot her and can be identical or di fferen{’gg@m%
fromthe series consisting of hydrogen, 5(C~ Cs)-al kyl, (Cs-C~4)-aryl,
(Cs-C~a) aryl-(C--C4)-alkyl-, Het- and Het-(C--C4)-al kyI-, where all these
groups are unsubstituted or substituted by one or nore identical or

di f f er encomplicatianselate@4o bRrteriab seplicarniad Theoens also sxpedmentalsividencg of

C~-Ce) - al kyl .. (Cs-C~4).-aryl -Gra)-aryl 25 (C--CA)-alkyl- Het-,
ot (o Sugdesting Tabighiifon predoeas Vil Pl rardS: Sefivty iuBis festend 5 ani no-

( Cs- C-4) forbwirig'baoorBfgiobe: g) Aaruérkée%t %}Haé#mls?aams (19@@)@1 abLsz)hese
groups are unsubstituted or substituted one or nore identical

di f f er enBleaging stugies bave besp cmgumgdgmb@aogas]‘af@rmm@t%mt é’éﬂ'@l&ﬁ@ |O£theng of

R2'

(s S T PSR tagtp Rk s/ Wi ety winlpu WitP Ee8RRAR i ¢t e

or subst%mg%é%%?ﬁggnewmdlmmngaiskmg ad1yfér&rceagulsgbapptomf ttested; ] Wel

0or ~sne are endent each ot her

and can E@ﬁf%mf&’m Ry P E@?té"éﬂfacéq@(% E'f'@ﬂ (LT’gﬂﬁ?H‘@r ﬁﬁf-egh%&%i sting

of hydrog@ﬂ-,ogtg‘s 7Q~1) kagla-4 7(§6 C4)-aryl, (Cs C4)-aryl-(C-—-A)-al kyl -
-al ky

Het - and Het - re all these groups are 5 unsubstituted or
substituted by one or nore identical or different substituents R'; R4 is

72! Sl S B RIS VPP hald 96 M e R o
( 06 C~4) sabstantidiG@ratidal vafue rn(tﬁexfaaq\.n@ st/inedidide:-IFpartidutar, aUfatnWita

trifluoronet hyI acetyl am no-) amno, 10 am di no, guanl di no, oxo, vitro and

cyano, whENkit qrw@ﬁmﬁwvawqeﬁ%s@ma@ﬂceéfwwen tresent diugs af gaoice,

i denti :

ot hor - anil€heBarih SHAGIatER surdiod difsdeinanted LrdlifeddbiRB T nidrofiay

consi st| aﬁeoﬁvmﬁtrrtagemhnbn&rs(&ifaabkylla Have- dlrebdyltiear géscribed, e. g. in WO-A-
Cz- Het - d 4 | ect ed

{ rom s 88I08e10 ERrRIadA Y Ghables elfbotinds topiariba B thepliol LRSS {r o

hal ogen, irHibit fa¢esrovga. hyd:wewrdtwurodeﬁy&aheaémb@ébommﬁag i$ BEI A610d881 RO
are independent of each other and can be identical or different; 20 R95 is

sel ect ed 2NEdheTEns aseeediordurBesionnmolsculan weight fagtri ip-specil @@mo@zr;!ottmg
al kyl ) OXYrﬁﬁﬁn&%%&f‘ar%géggctwé %ﬁect X otaééﬁéle) SRAEHYE SHEAS TR b

hydr oxyam di no- S se from t serl es consisting o ydrogen,
R98- ( C~- @8)entibRk shatisli¢0thig Gse by-moylung g Q‘me(}/a;aatuyﬂty {nBibitdag - al kyl -,

cons:_gq ﬁéﬁ‘g’PRa%H?@é&ggn%% !(al k?ll oo, (ICGI Sé~z)6| :?;Fd fromthe series

RO99(Cs-C~4)-aryl - (C~-C4) - al kyI , R99-Het- and R99-Het-(C~-Ca)-al kyl-; 30

Thus, a subject of the present invention are compounds of the formula |,

el ected .



R98 and R99 which are independent of each other and can be identical or
different are selected fromthe series consisting of hydro
( C~- C8) - AYRYV&t ar bony! -, WD 001 75172 PCT/ EP0O/ 04846 9 FETRPOING
" (Cs-C, 4)-aryl oxycarbonyl -, (Cs-C~a)-aryl* (C C4) - al kyl oxycar bonyl -,
am nocar bonyl -, (C, -Ca)-al kyl am nocar bonyl -, tetrazolyl, -P(0)(OH) 2,
-S(0)ZOH and -S(0)2NH2; Het is a saturated, partially unsaturated or
aromatic nonocyclic or bicyclic 5 heterocyclic ring systemcontaining 3 to
10 ring q@%gﬁkff which 1, 2) 3 or 4 are identical or different heteroatons
sel ected he series consisting of nitrogen, oxygen and sulfur; in al
their sterieQ dop®yri3; forns and m xtures thereof in any ratio, and their 10
phy5|olog|cally tolerable salts. Al residues which can occur sAveral tines
in the cdMSdind# 8fft4ie fornula I, for exanpl e the residues R4, RI4 Or Het,
can ea htlg@pqqﬂq§ntly of one another have the meani ngs |nd|cated and can
in each case'be identical or different. 15 As used herein, the tern1a|ky|
is to be understood in the broadest sense to nean hydrocarbon resi dues

whi ch can,pe linear, i. e. straight-chai r brapeh and can be
Reycli o F BaaIeH s i sShoS birised ahpydioesna Foio-Grtd s PBeand
cyclic subunits. Further, the term al kyl as used herein expressly includes
saturated groups 20 as wel | as unsat urat ed groups which latter groups

cont ai n dﬁe ipselasted froar thexsariasccansisting® rdreged C1doalialieylbreS 1 dmddylor

t I b th b

cvel 1 40a e yPBil ER kb Mt AL e PO enPed:
these st aérvrwm {CelGn) -anm(smm)@rkm*wl a@nmmcwamaas/l@mbm-l (Ge0{4- or
occurs as a substit on anot for exanple in an al kyl oxy
ost due. aMIIBAGT RYHAGyCarbBMACT Gor alRTIngn WG EA RSP QP RO x| e

of al kyl ur%i]ﬂ%ﬂﬁﬁe&%f*"séh&'itﬂfbd‘ W’Bhé drona@ igented) o?toﬁfgreﬁf subStihents reehyl
propyl, butyl, penty exy eptyl, octyl, nonyl, decy undecyl,

dodecyl tetradecyl, hexadecyl, octadecyl and ei cosyl, the n-isonmers of all

e f*‘*%f??ﬁc?&%’frﬁﬁ% SRR A, (SRS RS-
2,3,4-t IH SRyl udiyic,-C gLl - taryl- VO
00/ 7517rZI 10 P l’E%%OI %tzgﬁgeﬁ;g?)ﬁr §¥le |g( Igyl @i el;)f?)ﬁgﬁeﬁ?oaégdtd?(f(ﬁls-ﬂﬁ@ afﬂy

al kenyl résr@e e%) kyhamings, wherg all thesgrayPs ape yn&tﬁéﬂwtegzoraﬂqbgstlsute@bumny|
3- butenyl Hé\‘lltcgl'cﬁ“&ﬁ?ﬁéln’t sé Eﬁhgm b)utenyl 5- hexenyl or
J-enﬁf re5|8

1, 3- pent adi ues such as ethynyl lpropynyl, 2-propynyl
(= propargyl) or 2- butynyl Al kyl residues can al so be 5 unsat urat ed when

A T i o e

cycl obut YR R%Nowen(tomoﬁ)p-gymr@bwwner@mom@éwemdlemrregmba@{m’i )(R#)-ch can

al so be substituted andlor unsafurated. Unsaturated cyclic al kyl 10 groups

and unsat @ivalesd ( Qgr&:hdaﬁm(kﬁlnegﬁé@p@ qri  divatent r@&ﬁ%ldérw@?éﬂoﬁbéﬁt%ﬁma’“ﬁr
cycl phexe@;g 88‘%&@&%9‘@5&? ty 4 éﬁ{sb@%ﬁgﬂ”i‘ TRG L4 @!ehgléal%? dife&ent

herei n al oal groups
cycl opr opymgrbtetgrbatonwsélebuewromtthq Iseries yohsigtng y:l‘ nittdgeh; pxygen and sulfur,

| | h | - h - | | | -
Y ey ey o I RnbSsk PeRof agi VRN SrendaReiali ey Each Ather and gan be
cycl ohexyid%hhuél or dlﬁé‘f)éﬁ{ areot vl 2t on 5 lnmyq{é)gﬂntvmeﬂwavln case Dis

2-cycl opro th cyci obut yl et hyl cycl opentyl eth
2-cycl ohe’&ﬁ%’? %(%thz %ynlnmaparw@tbw@andzh@;s@nbstwaanﬁyg

3-cycl opropyl propyl -, 3-cycl obutyl propyl -, 3- cyclopentylpropyl-
3cycl ohexyl propyl -, 3-cycl oheptyl propyl -, 3-cycl ooctyl propyl- etc. in which
groups t hR?' and R% which are independent of each other and can be identical or different are

30 selected from the series consisting of hydrogen, (C4-C12)-alkyl, (Cs-C14)-aryl, (Ce-
C14)-aryl-(C4-Cs)-alkyl-, Het- and Het-(C4-C4)-alkyl-, where all these groups are

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



cycl oal kyl subgroup as well as acyclic subgroup al so can be unsaturated
and/ or 20 substituted. O course, a cyclic alkyl group has to contain at

| east t hr ¥OLYIHD at ons and an unsaturated al kyl group hasPEHERWAMEMn at

| east two carbon atons. Thus, a group likRe (C~-C8)-alkyl is to be

under stood as conprising, anong others) saturated acyclic (C- 25 C8)-al kyl,
(C3-C8)-cycl oal kyl, cycloal kyl -al kyl groups |ike (C3-C~)-cycl oal kyl - (C~-CS)
al kyl - V\ﬁ?ﬁ‘é Sbfes ESn&aQEﬁé or'm*%qmtta)@mﬂﬂ.rﬁjloaﬁ( CT ég@ng,ﬁr) ém - 1660034)- and
unsaturated (Cz-CB)-alk al ke nyI or ( yny

Sim | arl yaryle r%d@lkylamqu@ (@erpa)karylammt carb@oeiﬁdwyim a@lrmapwylng,
anong ot %ﬁ%%ﬂz rated acyclic (C~--C4)-al kyl, (Cs-C4)-cycloal kyl,
cycloproggﬂ QN and unsaturated (C2-C4) - aIkyI 30 like (Cz- CA) al kenyl
or (C2- C‘/Brwﬁ‘lahdwk” tog¥ReP WitFbthéZcdrbdn BRSN 10 4dch ﬂﬁleMeebmﬁdadbada

otherwise, the termalkyl preferably conprises acyclic saturate

hydr ocar th@uratad aw@ssaymtadra membergf 1o Somembered SagkerysiaANg wvfus'a cgg be

| i

rom e § SRUBEERTID oREXTUE P SIES il Ao naIaOadrasiclings eoRing 340
(C2- Cs) - ddkemy btamsl o( @mdbs) ZIokSBrarb ndemt'd:aﬁsocyl'rfleirentahétgatoajomamelexdad friom ng

from3 to, 8 ri.n carb articul,ar from 6.1 carbpn atons.
A or i cdng seHPe EanER0ae Bl Alaeem ARe T SHPRME IR e o BRrHERYBE
(C-CA)- %r&Hatu&?ﬁig@U%ePé ke F@stdmﬂg gf%h? 2(RPPC BPY undutsutitaed lor subbmméd
i sobutyl, secbuty and tert- butfé(|5 he above statenents relatln%%l

Ingly

al k)d/! 1 ldwp@nea@r ﬁmremrykncaﬂ)pm emﬁﬁmm@m Fr@? ecserias consistingf
bol yiret hyicar e U ERind. 8L Re S i B R IR G amin- (Cs-

et hane- 1, QrJtapiamirio-larfimydabeny|=akhd rmmhgd:arbahhwchn@»-alkyl-
1-isobuty|-nethy|ene, 1, 3propyl ene, 2,2-dinethyl-1, 3-propylene,

1, 4-butyl ene) but-2-en-1,4-diyl, 1,2 15 cycl opropyl ene, 1, 2-cycl ohexyl ene,
1, 3- cycIRngﬁyg N, RET&EY Q*q@@xxbgne Unl ess stated otherw se, and
|rrespect|ve o} y speC|f|c substituents bonded to al kyl groups which are
i ndicd®ed in the definition of the conpounds of the fornmula I, alkyl groups

can in g ar.al it t 0 | e
R R et R A e LRRAIE,
of subst|¢G¢€(D{4;‘rap]|€(®em4)+a1lk)8qbst| tuted al kyl residues can be present in any
desired position provided that the substitution does not |lead to an

unst abl e nol ecul e. Exanpl es of substituted al kyl residues are al kyl

residues R¥ apy g#° @Hl%hoéfre Ri&periddint 8xageh Gthbr(an% cah bé iddntieal HYEIFFEEERNR afé OIS |

are replaced w th hal ogen atons, in Partlcu ar fluorine atons. 25 Exanpl es
of sutk i selectaddiarn the Eetieg conpsting of bydrpoankid-Geoally, (Be-En)catk {Calra)-

substitue n h entical or
di fferent Q’@(&@@ Po)r aIIkX{M HSI oﬁﬂggﬁépg# 8& %Yie’v\g%?ftel %IF&F%E Jés% éj gr oups
li ke met hyhsustitinéd obsabBlitefeddby BHE D inidredderntiedl Oahlﬁérelgtrmmnmms R

4- met hyl cycf ohexyl, 4-tert 30 butyl cycl ohexyl or 2, 3- dlnethylcyclopentyl.
VO 001 75172 PCT/ EP00/ 04846 12 The termaryl refers to a nonocyclic or

pol ycycl i g2 RS g%ﬁ% tcl /&8y S
pr esent tﬁa?g%as a %g’%ﬂfﬁ?t e §&'Y¥Etfh ﬁ(C1 Zja“%ne(céa?%s?'%éq G% CL‘PQWI
resi dizd f (GwCH- albyliéHetl- rigebé(Bme)-alkplmram (ﬁeﬁehalkylamnp’r ahi~( -Ca)—

ant hr abengI)EABE G e B L e ee GBS Y RE Rl ny

Unl ess st teRE Pbilies Whes BnsuibMlitiitt @7 REBEIUE DDy BRY o7 PEdre identddI ot idiffsreints
bonded to aryl grogf whi ch are indicated |n the definition of the

conpoundsSupsttuRntsdt nul a (, aryl residues including, 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
sugst |301eRg is séiiadtedi ﬁgmm?}m dgmslmjm@anf RA a(&g@a)flalkyloeg- r()6§-1(11h)earylcmydd| n
substituted aryl residues the substituents can be | ocat [ esire
posi ti on. é@ﬁo&)m{'(%%ha'bh@m whese &ﬁé@eﬁﬁgr Oé‘lﬁ’ﬁsqrﬁt%‘l‘gsﬁté‘#%g | ocat ed
in the 2- fhe. 3-position and the
4-positi o% é?‘#gepj‘%r?%Wﬂdm'fgr%@@ﬁ?éﬁggﬁﬁﬂ'tggpﬁ lgs two substituents,
they can be located in 2,3-position) 2,4position) 2,5-position,

2, 6-position, 3,4-position or 3,5-position. In phenyl resi dues carrying

t hree substituents the substituents can be |ocated in 2,3, 4-position)
2,3,5position, 2,3,6-position, 2,4,5-position, 2,4,6-position, or
3,4,5-position. Naphthyl residues can be 1-naphthyl and 2-naphthyl. In
substituted naphthyl residues the 20 substituents can be |located in any
posi tions, for exanple |n nDnosubstltuted 1 naphthyl re5|dues |n the 2-

) o o " — ~N T - T 1 N -



WO 001 75172 13 PCT/ EPOO/ 04846 ((C~-C4)-al kyl oxy) carbonyl, car barmyl

opti onal | MPfs [t uted phenyl, benzyl optionally substitutegg henyl
.group, opﬁ((f)na H/ substituted phenoxy or_benzyl oxy optionally su%@ﬁ teut ed

in the phenyl group. A substituted aryl group that can be present in a
specific position of the conpounds of fornmula |I can independently of 5
ot her aryl groups be substituted by substituents selected fromany desired
subgroup of the substituents |isted before andlor in the definition of that

F b d d
Dore’i deit BARRESinieh 3 mdenptent bredt BB ThiLCa B el & olgrgfiard”
(C--Ca)- %bl@dted hrueH %yser(& &@stﬁﬂd@"%oﬂgn (@)C%’)ﬂall{y) Qé&I\Q)-ant(rC}r

trifluoronmethyl, am no benzyl enoxy benzy

Pref er abIQM)n@M-ﬁ%r-@d-ﬁBW?'t \W@t'véftq‘ blegie )'@r"‘é"'pweg%?” mﬁ?s?tgég@%?rﬁfﬁmds of
the fo mﬂ}ngub tntutb%r eS| tﬁﬁ er| vedéPF AL 8 tc%l %Flﬁ‘ﬁe%ﬂ%sﬁﬁfern‘?fwd' ngly

apply o] dlva rom ary
groups |i ke phenyl ene mhlch can 15 be unsubstltuted or substltuted
henyl ene,

insubst | FHE w@ecésﬁfgc?%bé&%m%rsmm R, e @0 KoLy Co
1, 4- h |
1, 7nggﬁt tf(\j;? YOB}-%&'@-I ghr@l enzgd{/liéky- %gﬁm%%%| eneda{/?tw (Ce-Cra)-
2, 6- naphtagmll-(@te@t)yalkyktO1ﬁageeglkuIMfmygdgyfluormm:]mg.?mtsslﬁaumamn@.l Yo

|
Ecanp ] Os v a9 RS gt it Ane AaSl IhEH ine bl i g LiedERlent of

subst i t utefthidthéhandicih beiBanecH ardiffgeht;as in the al kyl subgroup, are
benzyl, 1-phenylethyl, 2-phenylethyl, 3-phenylpropyl, 4-phenyl butyl,
1- net hyl - 3phenyl - propyl 1- napht hyl met hyl , 2-napht hyl net hyl

1- (1- naphgsh t;

2- EZ nagm ha:{ %ﬂ%hﬁ %ﬁ?ﬁ&hpéhﬁ%@t%&;leﬁ(cﬂm? ﬁgﬁgt&éé)b%x% J<'31tr|1‘2"aatl|Q(gns al so
cor r espordiffergnhppe yeltaotewﬁmmtthe serieg conkistihgradyhydeogem 6 nCapralkyt, (Ceyd)- t o
aring_for the R~ d e _carbon atomto which these
gro:Jp araé'yngg?&ﬁt '?‘ﬁé &%ﬁpﬁ‘yt—&r’} Eﬁ?ﬁfﬂ?@ieﬁpdgﬁgygbnt ai ni ng 3|, 4, 5, 6,
7, 8, 9 or 10 ring atons in the 30 parent nonocyclic or bicyclic

het erocycl&c ring q?%stem I n nonocyclic groups Het the heterocyclic ring
pr ef er abl i iis sglestetfroay the, senammrsélag {Rertborabtyl, Eenerbranddamino, nitro,

7- menber nsi ~2 14
PCT/ EPOO/qlgallég%g il ereoé{h?'hbydrgw ﬁ:yc %%Iﬂéréégﬁmgqrﬁ?g{%pa l'y two fused
rings arengdepsmdentaieach othercind sambb-idemtic=l ed diffargntyr  6- menber ed

hetergbyclic ring and the other of which is a 5-nenbered or 6-nenbered
het er yclic or carbocyclic ring. 1. e., a bicyclic ring Het preferably

contai ns 8% 9 salectét froRftnat SFfes disisting! aFrdnidiice fgeizaldin, Q(@{-clp ring 5
at ons. Het conprises saturated heterocyclic ring systens which do not

cont ai n a@kylirxysagonylamidino-, ((C1-Ca)-alkyl)oxycarbonylguanidino- and
hydroxyamidino-;

25 R%® is selected from the series consisting of hydrogen, R®-(C4-Cg)-alkyl-, R%-(Cs-
Cia)-aryl-, R%®-(Cg-C14)-aryl-(C1-Ca)-alkyl-, R%-Het- and R%*-Het-(C;-Cy)-alkyl-;

RY is selected from the series consisting of R*-(C;-Cg)-alkyl-, R®-(Cs-C14)-aryl-, R%-
(Ce-C14)-aryl-(Cy-Ca)-alkyl-, R%-Het- and R*-Het-(C4-Ca)-alkyl-;

30
R% and R* which are independent of each other and can be identical or different are

selected from the series consisting of hydroxycarbonyl-, (C4-Cs)-alkyloxycarbonyl-,



bonds wthin the rings, as well as nono-unsaturated and pol y-unsat ur at ed
heterocyqjv?gohhqg systens which contain one or nore, for epernirooesss tWo,
three, 10 tour or five, double bonds withigh the rings provided that the
resulting systemis stable. Unsaturated rings nmay be non-aromatic or
aromatic, i. e. double bonds within the rings in the group Het may be

arranged idn sHch at 0Rj_UgE i€l on_systemr _
Aot ¢ riiedyoareTohdf e HE e Ry PR R E g R
aronmati ¢ oQuDg-alRylanghetdrbbayi- cefraablyl, SP{O)(THY! 808 ORBandl S (B)gNHL; C
rings in a group Het thus conprise 5-nenbered and 6-nenbered nonocyclic
het erocycl es and bicyclic heterocycl es conposed of two 5-nenbered rings,
one 5-ne L . B i . = r ings. In
b1 cyel o angnsd sarde, Bafielv FRABid o Forfits MG IR SIS

het er oatSonetefscydiit ringgystara ddatainimg 3tc 00 biegratbesrafdvition dy 2t Beorelateonar y
termheteroaryl for 20 which all the defipjtiopns and expl anati gns above and
bel ow r el JAPAYCRIPriierest F@?ﬁeﬁmwea {Wm he seﬁl@%omahaa&? SIS, so
cor r espondhighepPihd stifufiet eroaromatic rings which may be condensed (or
fused) to aring fornmed' by the groups R2' and R~ and the carbon atomto
whi ch these groups are attached. 25 Unless stated otherw se, in the groups

Het and an erocycl.i rou referabl 2, 3.or_ 4 identical or
i fforent AL TEL PRSI AR POt Bidetin Ay Rt afa i oxygen
and sultiour pieysioiBgRiafy Rblefile saffer ticul arly preferably in these groups 1 or
2 identical or different heteroatons fromthe group consisting of nitrogen)
oxygen and sul fur are present. The ring heteroatons can be present in any
30 desiredapyohgle& idr{‘cé}%l:&?r%et\} Fa t}%é_i;‘i(r{ ﬁn%pé‘&%pcﬁlgndeééi\hth%tf Frhufy P¥deded
that the resultirng heteroCyclic systemi1s Known 1n e art and 1S stable
and sui t abéxarapleshsuegiduep R, R%drrudets chatemvhdandépemyBrtly afforgsamsther have
structures, of heterocg&le%¥irog1 WO 00175172 15 PgT/EPgﬂ&O4846 whi ch the
group Het L& MBENNGSNdgatad. aRdicandMmpachsasehtidenticaliqridiEerant, r ol e, furan,
t hi opheme, di oxol e, i m dazole, pyrazole, oxazole, isoxazole, thiazole,

i sot hiazole, 1,2,3-triazole, 1,2, 4-triazole, tetrazole, pyridine, pyran,

t hi opyr an, Apysedaareis, the/term alkylds to peaindesstoodin thebraasiesl seasetamionn,

1, 4- oxazi ng, -t hi azi pe 3.5 jazine,. 1, 4:thiazin -triazin
15 e Dhyorbodiall @Ridles wnign Bab AN, . 3 SrhBRERAR. of sPantid $F Olen
1, 4- di azeptarebeianyelicor tyslicnesidees e RaaipHsenanybestabination e 2eyclic and cyclic

1, 3-benzodi oxol.e, _i ndazol e, benzi m dazol e, benzoxazol e, benzot hi azol e,

qui nol i ne, SYRYHiE Fiorhee theferialiy! a5 HseH NGREINSXPERSHIL INGhides3AthERteH oFeUPS
qui noxalg s walll el Agdite® YR ThEAT2kESoraliBE I BRRNA tHeMi norkd for example
pyridopyrimdines, purine, pgteridine efc. as well as ring systéns whic
resul t froemeHwd orsthezk, rdoubier bgndisantipr tnige dondsr provieshibeat thmiodbledonds
carbocyclig ri far, exanpl e benzo-fused, cyclopenta-fused .

cycl ohaxa FiEsat araBHFIE R o Sl gHR tn Sufbes BRARe Lo aromatis nesterps
The fact thaUItEBAY tHse statdprdms &idd 5pg?marﬁr_as<yp§rdw &drfey substitabAts dre
chemical nanmes of unsaturated or aromatic ring systens does not inply that
t he groupsOFRirs @sa gubstityemorianetner residue, ifaeexamplecini arcalkiioxy desided, am ng

oo r ng s SLVBEEELREnG ARl IR BT B5ICER, ERAPldo Ry TS IER " ooPec!
posi ti ons. cémtammimg froned taR0arbémetameare higthylasthyt prépyabutystpemtyll hexyl,
partially Hnsa[urated or aromatic, and can thus be derived not only from

t he bef or eDEPYL SFHDRMAFRIYS MNdesins Sodesy piatragdesyl. hesadesy!, ?ﬂ@ﬂ?c))éénﬂi ally
| | | i i
1 <ol sl iaheaaio gl SR g S K TAIRIN)

unsat urate nal ogues applic y'or partially
hydr ogenat sdpenit, aropenof, 2,Beditmetioylisuty|, 2-matidpantyl; BemethyipentyWisobiexyihe

groups t be 25 derjved the follown be nentioned: pyrroline,

pyrr ol i@engg?%/'érﬂma ey r‘%cl’ﬂectybﬁe&rﬂ}ﬁw&e%‘ggﬁér%,te’aTWﬂ!ﬂopyri di ne,

t et rahydropyri di ne, piperidine, 1,3-dioxolane, 2imdazoline, imdazolidine)
4, 5-di hydro- 1, 3-oxazol, 1, 3-oxazolidine, 4,5-dihydro-1, 3thiazol e,

1, 3-thi azol i di ne, perhydro-1, 4-di oxane, piperazine, perhydro-1, 4-oxazine (_
nor phol i ne), perhydro-1, 4-thiazine (= thionorpholine)) perhydroazepine,

i ndoline, 30 isoindoline, 1,2, 3,4-tetrahydroquinoline,

1,2, 3,4-tetrahydroi soqui noline, etc.



WO 001 75172 16 PCT/ EPOO/ 04846 The residue Het may be bonded via any ring
carbon at and_in the case of nitrogen heterocycles via e ring
_nitrogen &5](9%7 Yhus, for exanple, a pyrrolyl residue can bgeﬁ%y#/ 43?'{/
2-pyrrolyl or 3- pyrronI, a pyrrolidinyﬂoresidue can be 1l-pyrrolidinyl (=
pyrrolidino), 2-pyrrolidinyl or 3-pyn-olidinyl, a pyridyl residue can be 2

S pyridyl, 3-pyridyl or 4-pyridyl, a plperldlnyl resi due can be
1- pi per i Unsgiuratedilisgrregidues are; for }%Emﬂllanyalkemylpegduemsmyh asrvinyl, 1-

3t onyProBémYs 22608ReFB0 " Bl 2 hienl el o, 2 pelr B0 SRRy oy 2
5- i i dazamehf,:l B-héxanyaephyd- Féﬂfhdi@'lyl or%lﬂm%s@uéé suéh ak-@nganl 14- yl or 1

3- oxazol 3-thiazol can zol - 2- 3-thiazol -4-yl or

1, 3- t hi aemnysyw PIOPYNM (& wppamﬂ) qm@@tmy;bywkm r@.srq;qes aarpgdsprhedu nyl (=
6- pyrls"n ghg%l_l}atga_v% r_ielr)?%p Uftxgjtggr azinyl can be 1 piperazinyl (=
=" pi peraz

4- pi peraziny 0 I'perazinyl. Indolyl can be 1-indolyl,

2i ndolyl, 3-indolyl, 4- |ndonI 5- |ndonI 6-i ndolyl or 7-indolyl.

Simlarl ben2| da oI ) benzoxazol and benzot hi azol y~ reS|dues can be
bonded vﬁéa %\é‘i'ﬁ ﬂdV?%aéﬁmﬁyﬂPaWMUeﬁ@é{% EHYaimngs3, ‘6 or 8

b d I
s e M e ey T S

i sogqnol ypy@aactubwmmmalﬁomﬁ $ut$tml$teqtandéﬂ)wosadunaterd}ddmﬂtyrated cycllc alky!

o betthg SRske.art LAEHIAR G roay T BRI, i arbrnPBC P dfesepi o | "

i soqui nob% lohdxehyd cAnthrl BeeH ﬂatarfy)éafboﬁryﬂorﬂa, 2h§,témﬁ %nmaxdis@usﬁaéhmédl

can al so be bonded via the nitrogen atoms in 1-position and 2 20 position,
respect i G@Mprisef cysloaliyyhsdastiviest alkyWaroups like cpelpprapwmetiyl-any speci fi c
bstit whi ch
e i s e ML S i e L L S
group Hecyaziancttybnethsrlsb!;{aytlmlpemb)dethslsbﬂ;{cyblmbetylethyl251-rayn@peatyhethyb,tbms with
f | e f dent I

o0t o oo BRTT <SrRBSpe By HetBoobbleilr dEiber e a7
(C~-C8) abyMbbm{Aetnylpeg-by@ubérﬁty(éﬁnym@%c@dt&yéwhykCz t%bhéb{wéthw 02- hal ogen,
vitro, am no | ) car bonyl ami no |'i ke™ acet yl am no,

trifl uor GHEPAGY! eﬂmr'r f3 eml@mws:pyln@m@buwmopwy BYSlopentylpseP¥Yt 1871 such
ot hy! encl oo Rt RETEIREbtEroby Y S KSEEroBLL Hhe ST bR the

hydr oxycaydioalky| subgmop alsbmiyas a(:ﬁ:lro@)bmbnkg btswczm be mmlsatwatedoami/bw
SUbSté¢Ut6dtBh%£%|’ optionally substituted phenoxy, benzyl optionally

subst4q utHRSHHE phenyl WD 001 75172 PCT/ EP00/ 04846 17 group, benzyl oxy
optionally substituted in the phenyl group, etc. The substituents can be
present in any desired position provided that a stable nolecule results. O
cour se aRPfERUrss, AUgydbia@aiiod oreuphas hcontainat leashthree carban atemshandianabl e

Unsupat i LIPESrREA B ok RURS FhaEH o RESPRAENoh b2 TRuS! dBfadike
carry a $0pSs)-tlkghis thibecuridersGex a8 karhpriéion, emmglcahé&saa)rawde&yceum-as

examA® Gafa! <Gp~f’¢aiz%§€l'p'9@w§f3@ﬁﬁyi§ﬂﬁ>ﬁhe S s oaRHE-Ca)- "
hy dr oxy( GhofAindteliylnestid inod: i KGR Los buFFaYEHEI 4 @ackly or anot her

acyl group, nethylsu fon I or anot her su onyl ,
(C-C4) - anﬁgﬂtmat@de(ﬂaeﬁawalkylmket(Gz-OH)-aH@@ghoMéize@de@Ikyw Similaglys e Qfeupr esent
as N-oxi rnary salts., Ring sulfur_atons e, 0X zed..t

the sl 068 4erGaralisdo 2 fodisior a8 Eitphnd afoPd o B3R Ranated £a5ic °
resi due [g Cl;l)’—aﬂkﬁ/ﬁf(ég-‘c4?-‘&y§o§rk9l %&ero@trcswpﬁsﬂétﬂ?hlwbngmaea (@5-Gh)-alkyl
thlonDrpho resi ke 4-t hi onor phol i ny may be present as

1- oxodQ t Hk%ﬁ@z-@abﬁlwvl @t (CbrGs)chls¥®yl4- t hi onorphol i nyl . A substituted group
Het that can be 15 present in a specific position of the conpounds of
formula I can independently of other groups Het be substituted by
substituents selected fromfromany desired subgroup of the substituents

| isted before and/or in the definition of that group. The expl anations
relating to the residue Het correspondingly apply to dival ent 20 residues
Het including dival ent heteroaromatic residues which may be bonded via any
two ring carbon atons and in the case of nitrogen heterocycles via any
carbon atom and any suitable ring nitrogen atomor via any two suitable
nitrogen atons. For exanple, a pyridinediyl residue can be
2,3-pyridinediyl, 2,4-pyridinediyl, 2, 5pyridinediyl, 2,6-pyridinediyl,
3,4-pyridinediy| or. 3 pyrldlnedlyl a pi peridi nediyl 25 residue can be,



pi peridinediyl) 2,3-piperidinediyl, 2,4-piperidinediyl or

3, 5-pi pewcp(;oh,gghyl a pi perazi nediyl reS| due can be, anong@ElBRlofesed

3- pi perazi nedi yl, 1 4- pi perazi nedi yl, 2, 3-piperazinediyl,

2, 5-pi perazinediyl, etc. The above stateﬁénts al so correspondl ngly apply to
the Het subgroup in t he groups Het-al kyl -. Exanples of 30 such groups
Het - al kyl - which can al so be unsubstituted or substituted in the Het

subgr oup Haiessstates mthet\hlseatHa/tlermlﬂigylmraferablq cotnpisesiydyotietsaplrated

3-pyrid net h r nmet h 2- (2-pyr et hyl [ et hyl
o 5 (4" poragARsinARstaes dorbaiing o & e oaERas A WG GOBE LIear bt 1 ne.
chl ori ne, ge eeds
parti cul ar{gé pref g%%‘:c&mcﬁ%rﬁ%n&éﬁgéﬁgragbné&nE&%%?%gwwggﬁ\2/260ar boﬁn
atoms pr eate:mmS whictheart bepioead sr bfandinedf likeni@2eCé)-alkeny! ratelireGe)t-alityrytl, @ h

P can b BrelscavigBlRt cpaieRins i & Bifiby Shipe Borirg A leer bR B 8,
In the thﬁg@ErtﬁBﬁ(étdfn@éS /Qbaﬁtib’tljlﬁr'?ﬁabf‘of%@dirﬁfedia@;ﬁh@rméﬁhuéﬁis formerlsy | n

the formof racemates. The presen nvention relates to pure enanti oners 10

and mi xt u£@scex-al§ubrﬁ5ids4ﬁ§rld<ea@eml,| ethyl, NoPoRYk ISARIGPK) acmﬂvls isobytyli $8Gr es
of diaste ,nvention conprises mxtures of two or of nore than
t wo stereélsgﬂﬁééste%-ltﬁﬂtt Ie formula I, and it conprises all ratios of the
stereoi soners in the mxtures. In case the conpounds of the formula | can
be pr n nmers or soner or cis,isopers or t ns i sopers) the
nvent T5n Theiancye Seemarss saeing t el BEods 4 Bohany PR RRsoNAR o' & 2
m xtures I ?\g& ylen®r s
of the co%g()lghétis'sbo ét e%ﬁgﬁmﬁ] g%ﬁﬁ\@%argtrggggggﬂrége%ﬁacrﬁdg l |'§o?rers
can be sepeunsear poiymetméeme]g'radp;hJaXamalesmfgvhnmar@mﬂpyleneby 2-ethylene (-

Cust omar y S Esd Oy | draihgirndty ERRSRUCOGIHR o e mBAAdead 55,

resol uti oprogydéne cepRiimet l-qraf-'ét'@d)lléﬁélﬁ b Wlefe ABlte?-eAEYLdylSa2-s obt ai ned
with optically active acids or bases. Ster eocheni cal | y uni f om conpounds of

the fotPuc¥cipPeaRylenssd %@Y@'@h&?‘wéﬂebﬂ/ pnlehaxyiena ar bcenaiohaxyIgN&ini f or m
starting materials or by using stereosel ective reactions. 25 The choice of
incorporating into a conpound of the formula | a building block with R
confi gur atUrtbessnsta&d:oﬁtnbhglseaahd lirrespedtiveidiany apeciic substitients bo'ndedum alky!

t d of .the t dj k
st gnat e AP TrBITRTe deriatd 10 BRidRnsBn AT 168 FORHuRGS of JRe L BH " ne
desired clypsgsd €dn ﬁutgéﬁeraf bé msaesmgmmmmae bnyErFéJbﬁrriore For exampll €, .

t he i ncorporation of D-am no acid buildin can confer increased

st abi | 28y ong, twa, rtbre@ror fioun.i identical eridiftasepbs stmemis Anpkind efosubstitvents | di ng

et eroor G1Eat T S ol ARy S SRS Plast PRI AN gbfrad Bogiidh blidad [
it can bethﬁstheahbstlthﬁoﬂldo@wrtdneaeaz!)m)amudstablé mmdulaCExa/rapfesrofmulb;tlmtmort
period of tll me. I n such cases, the incorporation of an L‘ggseg Sch

bui | di ng B RESIHehRre-ailpesiduesn NhIGhOBR @5 a8y orFsm

i ndi vi dualp o5 V) r tém

i ndi vi dual HFb posuhast%% %@N'\%Hgo guar%&g ﬁg?{amr% g’ramgppgg? maysal so be
observad in the conpounds of the |nvent|on by changing the configuration in

ther buyil.d k_f S t to R,canfi i
Versa. By ianlgs PR e ScRon Yhie At omoRddeode Mt rly B he
art can deyuBEffuBAt bhE ofl Aidre Mdr @xaRMIABhE! iwd, | 'tﬁr%e drrour iaamtical ar dierend! e

stereochem stry, of the required conpound 10 of the invention.
Physi ol ogiasaFligalkl @’oaDSefosakampdﬁ acyndicd Safbdnatiey! groups like enethyd igsouRRt oxi ¢

11§ zabi EERES SRR TR R e SR iibRe- 2Rt g™

aci di c3orcumcydlgﬁe,@xgﬁpl@d,ﬁ,aﬁyﬂ@%mpéﬁtygroup COOH, are for exanple alkali
metal salts or alkaline earth netal salfs such as sodiumsalts, potassium

salts, magnesiumsalts and calciumsalts, and also salts with
physiologically tol erabl e quaternary armoni um i ons such as

t et ranet hyl ammoni um or tetraet hyl ammoni um and acid addition salts with
anmoni a and physiol ogically tol erable organi c am nes, such as nethyl an ne,
di met hyl am ne, trinethylam ne, 20 ethylamne, triethylam ne, ethanolam ne
or tris-(2-hydroxyethyl)am ne. Basic groups contained in the conpounds of
the formula |, for exanple am no groups, am dino groups or guani di no
groups, formacid addition salts, for exanple with inorganic acids such as
hydrochl oric acid, hydrobrom c acid, sulfuric acid, nitric acid or
phosphoric acid, or mnth organlc carboxyllc aC|ds and sulfonlc aC|ds such

. ~ - Y T 1



benzoic acid, malefic acid, fumaric acid, tartaric acid, nmethanesulfonic
acid or pvoedrsresul fonic acid. Conpounds of the fornula | PGREEN/04846

si mul taneously contain a basic group ¢nd an acidic group, for exanple an
“amidino group and a carboxy gr oup, can also be present as zw ttenons

(betai nes) which are likewi se included in the 30 present invention. Salts
of conpoTRdtedh a eefevsmulaanbn@aynlhaarcﬁmfctmd Hydirsasbonresido@ imadkicrkaown to
WO 00/ 75172 PCT/ EPO0O/ 04846 20 those skilled in the art, for exanple b

conbi ni nigast QBW[PRFY@CFWQ is reggry thathanagenyaateami é'e@ltmﬁrsdéffﬁrﬁ B d or

b t

e oGt AsidlRBITER 143ind CaHLR MBS e!cteBin Ralibies BpECRC O
E:olrrpougdleh?iar‘yhmsiduem?mdﬂhem{l lQﬁEpl‘hb{ZIabme;mfylw (ﬂqu_btyysliorlammmbhyl < but

ol er apl LI ar e n I rec Sulta or use | arrmC al sS.bu
e Lt EXPIS ST et s eI dHes 21-Fhanys Of BRPEAM \TIEeS SEEHe0, PirRIpise,

h | f f t

chem cal aROYELGRNENS oy SUEROSRUANIS raB BT olipgurith sFet 1 o

naterlals or t preparation o stologically to s. The
pr esent indieated im tHeidefimition of thexcomgesnds lof $ug fartreda §faryorgsiluedsncitidings

formula 10 1, fqor exanpl e rates_or adducts with cohol e, Lnvention
al so i ncfL oeé?"?ﬂi?l Qé?gﬁegaaﬁgywwe%y fRn &t ggﬂgrailb §§t'tb'Peq Re fornul a
I) for exapwttated OHBHEDr nidrel esr nhSIeBnea iilo OtHreE o?'fbﬁi" plepticardd different

tol erabl e derivatives including esters and am des, as wel 1 as active

met abt i suasmﬂemuﬁewﬁgwﬁ@g cen henbondedhyiasany desiced pesiips, andiMsskRtsutgde

f(C):r~- gﬁ?ngha rgég}%@e égt}tngi%?cfaihbéjﬁc%?%@\rf #hggfsﬂ%ﬁﬁgﬁ&'?o pr odrugs and

protected fornms of the conpounds of the formula | which can be converted
into corrpounds of the fornmula I under si ol opl cal conditions._Sui tabl e
ést’tuep

pr odr ugs 1 BloNosebe kiR RBeNYreidEes érﬁﬁrﬁl-‘ can bgesated i {hedROSIAR,
d t h
Gt 1 vty SOPRBBESN, W S0k /A ASPESISES gy

bi oavtd | gbehyitgroap chmries tvmsobstauemsnthe;yr earkbewncadted irn@sepesitibhc2l4F n t he

1 ter at uPESToRe2 S BpSURBDPEoSBT) GBS HRB S PHR Ul 1 BREPY TeBlies -
El sevi er caf9fy threézbﬁbﬁh@ént%tthé'substﬂ@éﬁfbc&ﬁh Beyscateliiy 2;3’4 tRINS 21:95( 1996)

115-130; or H.” Bundgaard g the Future 16 (199 3 which a~ a all
i ncor por ROSHIORe2S, ﬁ-n@,‘slﬂo@f ér‘b @SIt&m o Bepamitian, ol SugS-pasitiarmNarithyunds of

car boxy! TESded efp G ERaBhin B8y Zogh i gt B Lo ¥R B e o

acy| ap@blsebsiitueateears BaIGda1eA th 8hP BRSItIBHE forexampie irgfrawesubstitutédd- gr oups
and guani di nawgroups In the acyl prodrugs and car bamat e prodrugs onggor

nore, foMnagk F%SIQ%%S tﬂthﬁ/%, 3hvitr eydn. Gt GFS-RPSIieR ABEdn mAnas bRt

groups arg a Y P 0k | &1
acyl gr oupgmﬁjél?%%g hte(?r bgp?f %I" %;g& Ograo@?ﬂgés'p?‘gh g%{dé@pé)r odr ugs
are, for ZQHmnphplyl Bhapgenyapsormbiﬂ@nyMCFlﬁéﬁhmsldues mbm ble RP2-,i3s, 4-or
hydr ogen, 0

oal k 001,751
PCT/ EPOO/QUé. Gni‘l f&mw&uk%\'tu %ﬁv&émﬂ aﬁes(t&n%‘ﬂaé?%\gﬁ%‘ﬂ‘m e
(Cs ) t . 4) =a &ighin which RP2 has the
meaniczngs SE%E |ltggﬁ(§%&§h§w egﬁnfﬁéhéjcg%t F’ohklgf cF1ydrogen 5 From anot her
poi nt of view the concept of converting a corrpound of the formula | into a
derivative or drug can al so be regar rotectin n
Funct | ondinges Sied PlreTuine sogrOHRSts GAr BImgedBRpR. MotbAies 51 Graeps
car boxy G§rURE eRbfn |SRHribdat (15, COMBRYNdueh dslifiefyl th dr. As
al ready merntl oeg pl%r@'{’ gal’ll‘t%rl nﬁmntldl:%ﬁ gTesijrIg gt es to al ﬂ(h(syuch %r ot ect ed
forms f orterttbutyl, bpdrexyle(t(h»@g -dlRylaxy, inpanituan (G- @u)velkylouytmr’f@s methexy, For
exanp e co ounds of the invention nodi fi. d or
pr ot ebﬁeoaa PX¥aRy e&hwf&xbf@GB‘Yé%J’&FeWa@“?ﬁ@“%ﬁPms R}ﬁg%gwi’%@; 'H
subst i t uafifidorp a rRAG! M bR RN amiHo), )ﬂ&f@cwd@onyl
propyl oxycar%oﬁiﬁtﬁ% gmbl'@ﬂ%rgeﬁ )ﬁgrw@uc 'gr oug |nmv\h| ch groups further
subst i t ugh<C 4atkydamira) 4 C.yChealkylgsrbongamirs tike hestyimine, hytrxyeanncay, no
group is used broadly herein to refer to any acyl atable am no group,
including a primary or secondary am no group. Such am no groups can occur,
for exanple, at the N-term nus of the conpound of the fornula I, or as
substituents in alkyl groups or aryl groups or in the side chain of an 20
am no acid building block, for exanple in the groups R9s, RO~ or R2. The
term Ntermnus refers to the a-am no group of the first amno acid unit
present in a conmpound of the formula | witten in the conventional nanner
of representing a peptide, i. e. to the group R (R9" )N Specifically the



but yl oxycar bonyl, allyl oxycarbonyl, benzyl oxycarbonyl or benzoyl groups, as
wel | as am noacyl residues which thensel ves can be nodified by an

am no- pr o&&0782gr oup. Ot her ami no-protecting groups are ®EIAHROYO446 f or
exanple, in Goss and Meienhofer (eds. )z The Peptides, vol. 3, Acadenic
Press, 1981, or in Geene and Wits, 10 Protective Goups in Organic
Synthesis, 2nd ed., pages 309-405, John WI ey & Sons, 1991, each of which

I R e i T L E
as an N ggpstititad idehe phehyiegrodp, Jbl@oﬁé)l?vﬁxb%ﬁﬂlté@@hemﬁy bﬁbehzywxsto
protecti ng groups on am no groups in npounds of formula

cor r espoRtignAlly sypstifted 'Tbﬂ'@t @&Qﬁ)ﬂ@r@}#%u‘ﬁﬁuﬁﬁt'twﬁ%ﬂ%gij}%‘ﬁ@t Sﬁﬂ b@uanl di no
groups. - bidsent th 24pBEHE Dol %ga Jo?rﬁ?tﬁ.;rl&%ﬁ&rrﬂul%qn:%r%i’ﬂﬂéﬁeméhtf

exanpl e Tepresent e r ogen atom may be replaced with an

acyl dr ouﬂnanakyd)grbops bteaampsbt,utéd) byryslu,bs( (uemagleaﬂeldyﬂ‘c)m @nyatadired SUbgraay 20

(o) S S Rty etk SRaR0 I tisccenition atthat grouR, Fss *emple. @
proper t ys@sﬁftuﬂe@ a1 gr pa é?fbsttlhﬁeafﬁ ’BHeaor' mbPe wéﬂﬁaar@mﬁemr

o@?rFHQV
Simlarly, the conpound t he |nvent|on can be chemcally nodified at any

car boxy aabs@;rtueiptsa;om e gtup eensisting obiGr-Erloalkyl hyidroxy olfp-Canalkylexy F,

Po o conbantth Srerenafc it Patistiem i, A8V BEnee PlotleFafd BebRy BRI .

hydr ony H’Ir@f@ﬁatﬂy noh tnoPs ehar B nitfo gratgdsbare)prgsentin (tlmk)np@unub@f thos al

car boxy goroup Car boxy groups that nay advantageously be present in
protecte M3&l-or nodified formcan occur, for 30 exanple, as substituents
in alkyl groups or aryl group or in the side chain of an am no acid

bui Il ding bl ock, for exanple in the groups ROs, R97 and R2. A carboxy group
can be pibechave Hatemetits relating to and anplies pyrespandirgly @ppi tordivalent on of

ther eor _feRgues Sedyed Rof i Oias"| 815 Snridnf BRb<Tls Rod et WERH. S 1y e
groupt Wetdlﬁub&ﬁmltwaﬁs&mltmwungﬁadyle‘he: arpprgngensd prdx-pheagiehe, or

protected by converting the g an ester group, for exinpl e by

f or mat i oﬁ‘aBF‘“'B{H-"Qﬁ whrcésqaérbe @namb%gvt@ﬂsoraﬁt@%md { RAPhthalenediyl; 1
i ncl ude, nfagﬁ ?4—%&%*19%}‘1@8@3’4 58phISaleNEdy Y 6-naphtha|lened|yl 1,7-

(C-C4)- oxyrret Yl esters |1 ke net'hoxynethyl, ethoxyneth

i sopr opoWﬂbtmnmyleﬂ,ﬁ -paphthalenediyé; 2,3- r(a'phth[aigalaecudyll, B@Ganlyﬂhalmeémd okuch as

O G A o BRGSO corbBERERRN AR ke and

Smet h30 - Zubyoub id- aiyl@l%yl -egrolpy.| Elﬁrhples of arylalkyl- groups whnch can also be
5- phenyl - 2- oxo0- 1, 3- di oxol en-4-y esters 10 and t

(C~-C4) - f&m@ybﬁwp&%@wm@we@ in snﬂ:wy §UP&&%'§>I %W%lhéﬁwthe e'mgﬁtmremﬁrﬁ
o vl oyt RO penyRah e S cifefiv; & EherRiproptY MEhBAYIDEHN o1 -méiHgia s

1- et hoxy Einebghptapst, hyha;ﬂﬁhydmethylaﬁyiapk&hwmmet1-1(1.medhttwl)h§hyl,e‘e-(2rrs such as

1. ((C, - chprhietos Gomphinruh i SEpatirvit 42 s oreRSidhy. Al these

1-(et BBX%rMthWdWésﬁéﬁHﬁ’f aﬂﬁl(}' to aromatic rlngs whnch may be condensed (or
1- ((C~-C4) - al kyl am nocar bonyl oxy) et hyl,, est er% such

1- ( et hy ITeseddes tromiarowed) e g»@slpérR"‘ AR D0 t@?d@pb%?tqm $@Whichodi f i ed
by repla st carboxy group with a substituent such as a
2t hi azol gﬁ??{'é csr?jgzo glattt%%%?ohexyl or anot her group. Carboxy-protecting
groups |like the above ones are well known in the art (see, for exanple,

G eene and Wits, loc. cit 20 pages, 224- 276, i i s i orat ed rein
by ref ergﬂsewaﬁd*ﬁrmts% FHBD nbaarang%aéaﬁmgﬁ[}%oéef 8B % iasin &7
expl aeneéa?@ liE &7 BRG/clié RefifbBRHCHRLS) St IIPHBROC &lf% roups Het the

- N( R92} HS'?"”’%' uﬁtﬁ:lprgsent&g@n tr@e: ycorrpounds of ¥ orgrrul B

r epr esenthete®cybli tirg priderably isra 3-raemnherettiddmanhshed 55mmheﬂ%ﬂ 6bt ai ned
fromthe res veaa cid b Vi h t om t he
N-t er mi ndl'® rgﬁﬂ:ﬁé g 6 lﬁ'berﬁ eﬁ@%fﬁ%@”& qbyrfgtsg'g%@qaeégﬁl car boxy
group as is customary in peptide chem stry. The groups R96 andl or RO' may
t hus be regarded as corresponding to the groups bonded to the central
carbon atom of an a-amno acid, i. e. in the case of an 30

a- nonosubstituted a-am noacid the group RO6 corresponds to the hydrogen

atom attached to the central carbon atom and the group R9' corresponds to
the side chain WO 00/ 75172



24 PCT/ EPO0O/ 04846 of the anfno acid. As is outlined below the

-N(R92) - C{V%héﬁgﬂ -CO unit may be synthetically i ncorporq!,tcﬁﬂ%,jopfé@6 he

conpounds of the forrmula | by enploying as a buil ding bl ock ctive
amino acid of the fornula HN(R92)- C(RI6)IARI7) - COON. Parent ami no acids from
whi ch the -N(R92)-C(R96) (R9~)-CO unit may be derived can 5 be natural or
unnatural am no acids exanples of which are Aad, Asn, Asp, Gn, Qu, hdn
or hd u. nemis¢rednring. dn bigelit roupsh Hatrprafe pabilyl we s detring e amnprasenpond of t ed
formor can be derivatized. Sim]arly, the -N R9'l)-CI—Ié-%CHZ)m(substi_tuted
phenyl ) ) WESN isrA P-pREDERed RO - RAheserocyeiriNag enddpe adken el wiieh
resi due D@ d I_ &S : O exf argl & alriwhi ch
are defi ﬁig@&g@g@?&??@‘g? Q‘Fnﬂ%erggygi nnlcggﬁc gpége}ggg gﬁ'{l)'?degt e'b% mﬁigrng ent
i nvent i ohlehpeefarally contains 8s9 o 10ng atomes, particularj ipcéfesably Beari tuBsg gr oups
and ntg;b%@ggre defined as described at the begi nning except for the
resi dues ‘and RO9 which in this second enbodi nent of 15 the invention
are i ndependent of each other and can be identical or different and are
selected fromthe series consisti n(géo,f hydr ogen, hydroxycarbaonyl -,

I

( C~Ce) - aHg}icomprisesfiajyrateq beteroay ,fg;’qg@&@%{pg&ﬁjph do not contain)ény double
(G- o) . BPRYR it (18 By S VT3 dic e PASA RO wnsatyated

- S( O 2NHReterocytlic rifesystatneneigich @uataic oheraramors] for axample @ik, ttwer ttwée N any
ratio, and their B%Si ologically tolerable salts, with the proviso th%}e in

this $@cdohl ArfySaidpbhte RendswithinibRriNgs RIAKIded Bt ingseablbing sysiem is sta

di 0 N e b N aRivde,
R e 0 B R gt b e A S S
yami de, de@syn tiieigroup Het may be arranged in such a manner that a conjugated pi

i ) (9 ( A et dini i de.
cetyl - PO S R RS s B e By P e bRl b1 65 e
acetyl - (4nembdietbphgs))i! ! sroyaticayrelips éxaigebys Het Contah & tookeniay bjams.de and
acetyl - (4am di nophenyl al anyl ) - cycl ohexy

| gl -
1- ( 4- et MYPRAtICINGSURAeTeyP) ek thes &PB‘P@B@% %&&Dé%@ﬂ angd 8-memBetetnbodi nent
of the 'W&%q@?mf‘er% IQQQBP%&E?\%%@E%Q?EBH(&&% dﬁ%@-ﬁf&ﬁ%‘f@go

relating to a groups, aryl groups or heterocyclic groups,
salts or ringsr coé Semeniberédrimg afd omegoembenetd ringsomnbvd 6asembesad riegsitinng

to preferr .denot at.ions, correspondingly a . In_this secand enbodi nent
of the | MO GHORBHEEran: Bra B[ PR BRI e may ShriERgirteramtss.

i ndependexromatiefgroaps Hutt edy also\We Rfdrréd 12 by thdPERStBRUN diBd Beterolnifargen.

As exanpl es of parent am no acids fromwhich in this second enbodi nent of

the i AYehieh afl ee defirions eprgapliaratipnegboyRiandRgiowd eitindedietaad, Al a,
Asn, Asp, 1 ; , hTyr,
e, Lou cjeroftion iy, MtfkseGintandiabs dls SorrBeBbhaiiGebel OIP, " (i)
LN oryl LAk i LR 23 0L By & nomeet | & 0L or o e e ().
> (p- on SHBERERG| et 20difie CaT Yo 'd BOBDDRES Erowek Aealpge

or gani schen Chem e j Met hods of Organic Chem stry], Volune 1511 and 151 2,

Georg Thi ene Verlgq?, Stuttgart, 1974) may be nentioned, where functional
gr oup@Si rHnlpss staied pthenvisss inthe Beupsdirimand anypines heteroryelin @euesn be 10

der i vat| 25derdh 2% 45drY erfba/ B Hifereht HHG nERGRGHNS i3 by By | have the

follow n
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. Examples of parent structures of heterocycles from



denot ati ons which they can have independently of the denotati ons of ot her
el ements. 15 The nunber r, i. e. the nunber of CH2 groups in th

pol ymet hyl‘%(?lg "% n connect | ng the phenyl group depicted |nP¢¥{FmW°é846 and
the carbon atom which carries the amnoigoup R ( RO" )N, preferably is O,
1 or 2, nore preferably O or 1, particularly preferably 1. Thus, preferably

the group -(CHZ)r is a direct bond or one of the groups or CH2-CH2-
more pr GW&NHSEMHH Ret céwael deriveh%rg r&%.ngﬂmarﬂa@&é&gharbw@éei&éﬁbl y
20 the group he nunber s, 1. e. the nunb stituents R94

present mot:hen@rmnymlegmlapzq@ppwawle mxaaotmmxazotﬂ $higzolel isothjazolel or 2,
nore pref rt,icularl r ef erabl In case ybstituents
Roa. pr esdri SEEE” dimetiyRatsB 5t Rrete, BYEYER Bytary thePvieh Ruftediifar
fluorine p@hﬁ'ﬁ@me Wﬂ%dzir’ﬂﬁﬁ Riokbeihecd Tleratine] pa-cazind, 31, A-thiBeiwe! H@s on the
phenyl _group ich neither a substituent’ R94 nor the group R95- (CHz) t -

are bo’éldélanaé@ﬁry 4{aggent Ziirazing, 1.24-triacinm|1e3. Sdripging, aBepipRehyt gr oup
carries tf t t he conpounds
of for WM%S‘ ﬁr %o&g\émé%%bﬁé @E %?%ﬁ%a‘aﬁgﬁf'ﬁ;?’d”ncan be glr)esent
i n any déeenzethigmisene, dn3-benizbdioR6lepiredagole, |bamz|m1daeole| beht\m&qlmm tion) the
3-position or the4gs |0n refera%i(the grou}Br "iﬂt] i's present
in the 3P502PHIRZPIGy AyiRgling, J3equingline. SHFYMBRefisPS osl;nqqe iGN B€ent in the
4-posi ti %lr(éﬂdhhergélﬁéﬁéhﬁé) ;ﬂ’h@algilﬂépp{n@@hﬁdaz@@Sﬂyr'E:IB@?ltlélnBQ4 can be WO
00/ 75172 26 PCT/ EPO0/ 04846 'present in any desired position of the phenyl

gr ouplBotPyodenyimsidings,tpvEing atq:ndw%e@z)scuell Fnlisg systeme WU SRESTQreEtds c- c
b ebent  MtadneBfadiReet) i [ Srigdotand ol PRI B NG IFF bfingieen e

pr ef er r ebenkzb-fubed atylgpdria-f(sad? oy cioneradased or oytlbkeptarfased iderivétivesof
respect to the 5 groug%(CHZ)r) and s is 1, the single substituent R94 can
be preserlfe$HNEIREOYIBSi tion, the 4-position, the 5-position or the
6-position where the 4-position is preferred. If the group R95-(CH2)c- is
present in the 4-position and s is 2, the tw substituents R94 can be
preseid iThexfagt fatinnamnof thedbefors- -ligted napes pioketeragyclas areghs chepuealt i on

e & el BT LR PP Rl g NelFHSs BUER ot ek andi ko e BER ©
depi ct ed dould oniylbeaderivedifrbimethgrespedtife, unm’aimle!t@dbhylgls?sl@nol'r He names here

o oup. cltn s b aihs e g SRR ingside Soeha AR b e
gr oup m%étéro@orﬂbrﬁﬁtt\%lrb@%ﬁ gb@ltlbh@ RE%&}S‘augé ?oveRth@rg%L% ek }fa be

- CO- -, nore erab al kyl ,
( Cs- C29) -satynateq os partigjly amyawaed@)arama}mr anq @ancﬁm)ns e %erlwgdmyontyrfrom
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30 such groups Het-alkyl- which can also be unsubstituted or substituted in the Het
subgroup as well as in the alkyl subgroup, are (2-pyridyl)methyl, (3-pyridyl)methyl, (4-
pyridyl)methyl, 2-(2-pyridyl)ethyl, 2-(3-pyridyl)ethyl or 2-(4-pyridyl)ethyl.
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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 | of incorporating a 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 |. For example, the incorporation of a D-amino acid building
biock 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
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Salts of compounds of the formula | can be obtained by customary methods known to
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25 prodrugs for the compounds of the formula | are especially ester prodrugs and amide

prodrugs of carboxylic acid groups, and also acyl prodrugs and carbamate prodrugs
of acylatable nitrogen-containing groups such as amino groups, amidino groups and
guanidino groups. In the acyl prodrugs and carbamate prodrugs one or more, for
example one or two, hydrogen atoms on nitrogen atoms in such groups are replaced
30 with an acyl group or a carbamate group. Suitabie acyl groups and carbamate groups
for acyl prodrugs and carbamate prodrugs are, for example, the groups RP'-CO- and
RP20-CO-, in which RP! is hydrogen, (C1-Cis)-alky!, (Ca-Cs)-cycloalkyl, (C3-Cs)-
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group and that is introduced by reacting 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

exopeptidase activity on a final compound of the formula | but also, for example,



group for exanple in the 2-position or 3-position, in the case of a

cycl ohexyl for exanple in the 2-position, the 3-posi}i or the
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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 (COOH) 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 R2. A carboxy group can

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



37 PCT/EPO0/ 04846 R'-CO-. In a particularly preferred group of these
conpounds s is 0 and the am dino group is not substituted, i. e.

parti cul aVPPOFFBERerred conpounds of this type are derived PE&MAP00/04846
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course of the synthesis to introduce functional groups which could lead to
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tert -28ut fHe, reb&iue}/daf, arl 8Ldmino acid which is formally obtained from the respective
a~-amino acid by removing a hydrogen atom from the N-terminal amino group and the
hydroxy 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 o-monosubstituted a-aminoacid the group R*® corresponds to the hydrogen atom

attached to the central carbon atom and the group R¥ corresponds to the side chain
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-P(O)(OH)z, -S(0).0H and -S(0)2NH>, in all their 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)-cyclohexylglycyl-(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)-cyclohexylglycyl-(4-amidinobenzyl)amide, acetyl-(4-
amidinophenylalany!)-cyclohexylglycyl-(3-amidinobenzyl)amide and acetyl-(4-
amidinophenylalanyl)-cyclohexyiglycyl-(1-(4-methylpyridinium)ethyl)amide are
excluded. For this second embodiment of the invention the explanations above and
below, for example those relating to alkyl groups, aryl groups or heterocyclic groups,
30 or to salts or stereocisomeric 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,



WO 001 75172 40 PCT/ EPOO/ 04846 condensed wth a conmpound of the forrmula IV
to give a conpound of the fornula I, or first the conpounds of the formnul ae
111 and IWO#BY51B2 condensed and the resulting internedi at ePEFEBI4846s t hen
condensed with a conpound of the formulg Il to give a conpound of the
formula |I. After any such step in the course of such syntheses 5 protecting
and deprotecting steps and conversions of precursor groups into the desired

final gro may he carried out and further di fications may he nade. For
exanp! 0. WVRrh AuednIeh sf Prestliaridpaatids B WhGRIBERS ARFoaR eady  be
present diboddlmer? BP HEFhvBhti&N tHBILN(RF)-BIRBY R%)-eml Wﬁﬁa%’fﬁeﬂdéﬁ\%d?ml, ing
reaction with the conmpound of fornula II'l or with the internedi ate obtai ned

from Ei héAlaoApouier. Gin, ﬁ?)u.;Mlﬁphﬁlﬂ.lhGhan!:ﬂiS._\h,"ebbi-et-lhlépbedm'BPRhTm)"eall-S@, be
reacti ofee SRe! Bk Rher B 71, 03, 980 (RO PR oAU ERRENGES, 1

I/\ﬁr rrEBa dycﬁﬂmxy@y&imgahg)} eﬁclbhé@?bbaniraﬂlccha), Qapm&lmﬁnbhfhiar),d%m dual caﬁ e
ich synthetic procedures Is_preferred. 15 Various gener t ho or the
for mat | SHPRANYIAMiAGFE NS Geie %%x(pz,cafpreeh%mé)%p@&apﬁt'@ %e'ds(y“ HRGeWel he

Co”pou”q\ﬁefP\fodEﬂrdE%'cﬁ‘?éniQErﬁer‘f@H@Prriéﬁmieh% éﬂﬂdna‘?ﬁc Cheigt WoLJrﬁé 18Pl €
frompeptide chemstry. The coupling step can be carried out by enploying a
free cardreky$2c Geoirg Thieme Veslago Sputtgait, dfS74dh endyobennhantioned; whiere or  an

B T T N e h o
pr ef epaldefiviatizeédit u, by neans of a customary coupling reagent such as a

carbodiimde |like dicycl ohexyl carbodiimde (DCC) or diisopropyl carbodiimde
(DIC), or a carbonyldiazole |ike carbonyldiimdazole, or a uroniumsalt

like O (figy gﬁ&&?&%ﬁbﬁ{s@m%@ﬁﬁ%&mg@f@mmh habedng rbidwiAgpréRgegoni um

tetrafl uoroborate

az abenz ddendatidnsiwiich-tNechih Hdvetindeperetanilyof dné denbtatiank wh othErcdements.
(HATU), or a chloroformc acid ester like ethyl chloroformate or isobutyl
chl oroformate, or tosyl chloride, or propyl phosphonic acid anhydride, or

ot hers, PRénLRRRr F&26! iHRNUMB ﬂ@ftCM??Sﬁ%ﬂé@i}{nﬁﬂélﬂdlméﬁwb@éﬁélﬁ‘t:bﬁﬁet‘ﬁﬁd‘ an

: . e
am no conpound. An am de bond can a or med réacting an am no

conmpoundh@ipheny! gepupsgricteddnifermidail @ad tha cadberaptane whigh garcigsibg @Mmigoaci d

hlorid . : . .
car boxyl TSUBEF ARG, PRIGIERZISRS 1 8 2, RERTPRIFrEiD &1, PBridahy plfordey
est er or1.tHiuwse preferably theegaoup €Chiz)yeistey diresttbemd et drye ofbthtecgroupbeBik- est er
it h I WO 001 75172 41 PCT/ EP00/ 04846 est t af | h | ter, .
et hyl ¢ K HG ey MOR, BT {ak aisiest DORS 3 gk AR i cBedieplfl Ao S ©

conpggndhefgrbbg -Eepoul a 11 or 111 or with an internediate coupling product

in which Y or Y2 is C, nethoxy, ethoxy, optionally substituted phenyl oxy,
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30 phenylring, i. €. in the 2-position, the 3-position or the 4-position. Preferably the
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present in the 4-pasition (with respect to the group (CHa),). Substituents R* can be
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Because of their factor VIla inhibitory activity the conpounds of the
formula | are 20 useful pharnacol ogically active conmpounds which are

sui tabl e, for exanple, for influencing blood coagulation (or clotting) and
fibrinolysis and for the therapy and prophylaxis of, for exanple,

cardi ovascul ar disorders, thronboenbolic di seases or restenoses. The
conpounds of the formula | and their physiologically tolerable salts and
their prodrugs can be adm nistered to aninmals, preferably to manmal s, and
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intended to illustrate but not rgzt the present i nventi on. | es
alkyl group is acyclic, or R R together with the carbon atom to whlch they are

and
bonded form a ring as indicated above. Particularly preferably one of the groups R?!

25 and R% is hydrogen or acyclic (C4-Cs)-alkyl and the other of the groups R?*' and R
is hydrogen, acyclic (C4-C4)-alkyl, (C3-C7)-cycloalkyl, (Ce-C1o)-aryl or Het-, where all
these groups are unsubstituted or substituted as indicated above, or R? and R%
together with the carbon atom to which they are bonded form a ring as indicated
above.

30
A group Het present in R?' or R% preferably is a monocyclic or bicyclic saturated or

aromatic heterocyclic group containing 5 to 10 ring atoms, preferably a monocyclic
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i chl or oneVWQA&AKEDTAR0 N, N - Di i sopropyl car bodi i m deDl CN, PCT/EP00/04846

N-Di i sopropyl - N- et hyl am neDl EAN,

N- Di et hyl f or ram deDMFDi et hyl sul f oxi deBNBO\I— Et hyl nor phol i neNEM25

9- Fl uor enyl net hyl oxycar bonyl FrocL- @ ut anyl G uN- Hydr oxybenzot ri azol eHOBt Pent

i ATFASA By Se B TR TR & Rt Pt B “f‘fgvhéc%m%ﬂsfﬁﬁwl ur on

i um t et nableIpERPOSRING seldBdrdRLRE sehied doﬁsisllﬁ ST M6 d i Dxyded lahalsuliup,
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respective corrpound haS the followi ng structural fornula. N H'H

NH2 O Oalkyiemiro-~di-({ 61-@adalkyh-amino-i aminasiaspomyl- and apynetarboeyleCieChonpound
an amdaﬂwh as trifluoroacetic acid or acetic acid was used, for exanple
when tritTl’uoroacetic acid was enployed to renove a tert- butyI group or when
a compound was purified by chromatography using an el uent which contained
such an_acid, in some cases, depending on the work-up procedwe f%

exanpl e Theesaturaied or gnsaturates.carBecycig rinadbat may: befarmesidanB 2an
obt ai neqlo ﬁE!‘ Wlth*h?rcawwgm acefbl'{:ttt]\%gfagé %fdeﬁ c%%l é?rﬁuor:b% %defb?%j

for exanp a daceti¢c acid
salt. Exmgmtems Prdﬂelrahzlyrsﬁph-aﬁrmg (s4a aaiunateeirmyhﬁsatmr@ecﬂﬁye@:pentane ring or

(S)-2- b  MO- 2- h A : o.
o? 75175”%"?%%"1’3[%!5’%5}/3%2&{%0% %n@% ﬁﬁg é%ip "%eocf b?%‘; ﬁﬁll‘?a(s?gether with
(S)- 25arm@@aa:drﬂat@mfmwhﬁjhyth)apra@@Ib@ntiéda@bﬁlt.d:é\ ok ifféfenp Broitfs riMgs gl ust ed
to pH =8 with 1 N NaOH 26.6 g (O mol ) of allylchloroformate in"225 m

of d| oX é}?é%@ﬁawpyf@@aéwfmh are @remrapmaé@gedaftora thg saries cpasisting of N
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aci di f i dd-memitéred dioyidib h€kisddronatic pngs,ivoheretthe weterdiasembtiedngs DCM dri ed
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 R*(R*%)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 position in the ring

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



(Na2S04) and evaporated. The residue was recrystallized from

0,
((amirl)gfat%éw;p ;)en2| ne to give 31 g (51 %9 of the title Col;EpIQ/EPOOIMSM 275.1

(S)-2-Al |yl oxycar bonyl am no- 3- (4-car bani38 doyl phenyl ) propi oni ¢ acid et hyl
ester hydrochl oride (Al oc-pAph-0OC2H5 hydrochl oride) Dried gaseous
hydrochl oric acid was passed through a solution of 15 g (0.055 nol) of
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and the residue was was ryst |ze to give
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ester hydrochloride was treated with 400 n of half-concentrated
hydr ochl c@lkyaminat, dbt(C3-Gu)-@iky baminenpatinecareonyhand @nispcarkesyk(Gpbrat ed

(e )+ Sl SRR e e R RbE B SE ap e B o1 B0 175
(3. 97 mmdikylafird ared @is01-0F)-aydieamira-i de and 1.0 g (3.97 mol) of

Hd u(lélBu)-OCHS hydrochl oride in 15 mM of DV were added 1.63 g (4.96 30
nmol ) TOTU and 1.14 g (9.9 mol) of NEM After 5 h at roomtenperature
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(3. 8 nmol R**gé Hydtdgern hydr oxi de monohydrate. After 3 h the sol vent was
renoved and the residue freeze dried to give 1.25 g (82% of the title
corrpodﬁd MS 477.5 (M1 )+. 10 f) All oc-pAph-d u(CIBu) (4-am nobenzyl ) am de

(6. 32" ety SR premtably &8 U endnil arach AR M BhEH) RN ™
mol ) of (GeTChspadyliE1MC4) (alkylz mnml%‘etﬁrablyl\m)atrogéh (B% £ C4)- ha]}lelmrlauheny)bdﬁr .
whi oh weasC OBV g Fdlny Bratb LY ByclrRel I i drlio heta Bl ines SHERYS1 4

(M1 ) +. gpe UdubBtiASd oFsuUbstiud tsy)bﬁéz:ylrﬁ@r@ ﬂﬁé@%pﬂ@ oPk, two or three,
| agi de was treated with 1 ml of 90% TFA.
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After 282 lﬁe@tlwor&&)tﬁrgﬂbqsmtftmtﬁ&mam@wr@a@@dhg@&yi gEuRsRIEfRrablya®as 20

filt d
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other is hydrogen or is different from hydrogen. Moreover preferably both groups R%
and R? are hydrogen.

25 R¥ preferably is (C1-Cs)-alkyl, (Ce-C14)-aryl, (Ce-C14)-aryl-(Cy-Cq)-alkyl-, Het- or di-
((C4-Cg)-alkyl)amino-, more preferably (C1-Ca)-alkyl, (Ce-C1o)-aryl, Het- or di-((C4-Cy)-
alkyl)amino-, particularly preferably (C4-C4)-alkyl or (Ce-C1o)-aryl, especially
preferably (Cs-C1o)-aryl, where all these groups are unsubstituted or substituted by
one or more identical or different substituents R*, and wherein the alky! 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 containing 5 or 6 ring atoms, of which 1 or 2 are heteroatoms



To a solution of 30 ng (0.064 nmol) of Alloc-pAph-3 u(QBu)-OH and 8 ny
(0.064 25 nmmol ) of 3-am nobenzylamne in 5 m of DW were added 21 ny
(0.064 MmMNOOWBISIROTU and 8 NI (0.064 mmol ) of NEM at 3C. AfRGK/EROD/OKB44t room
tenperature the solvent was renoved andzghe residue was treated with 1 ni

of 90% TFA. After 8 h at roomtenperature et hyI acetate was added and the
precipitate was filtered and dried to give 30 of the title conpound. M5
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After 8 roomtenperature eth acetgte was a e precipitate
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o 30" monedaACirteAooR | it GalsaA YLBEEBE 4G 0%, SodaMino ) o

3, 4-di hygymbenzyl amne in 5 n of OW were added 21 ng (0.064 mmol ) of
TOTU and 16 NI (0.128 mmol ) of NEM at 3C. After 12 h at roomtenperature
the sol vent was renoved and the residue was treated with 1 m of 90% TFA.
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title co ﬂ%@wg%ﬁigf Z,t&ygohy éﬁ@ﬁ'&)kﬁlfq ) A rﬁrggpga which is substituted by

Al'l oc- pAp oxyca nopr opy
3- Et h2dy sabstitoghtsrR Wapefepablgris Babﬁwumdstny tt2on Bpfn ﬂamcgla(rz & szidar)tloal or

3- b | 8 2.9
ooty of SHaRULE SRR R ST B presert g qradh o preleraaly afe
chl o of 0isgRicfd florh (b BrieBQnsAling lof Phidyeh irf BAMICLRFREANE, Bridiherng Ur e
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evaporated_to give 0.6 g of the title conpound. M5 147.0 (M+l )+. b)
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25

A (C1-C12)-alkyl group representing the groups R®' or R* preferably is an acyclic (Cs-
Cs)-alkyl group, a (C3-Cs)-cycloalkyl group or a (Ca-Cg)-cycloalkyl-(C1-C4)-alkyl- group
wherein the (C;-Ca)-alkyl group is acyclic. R*' and R* preferably are independently
of each other hydrogen, acyclic (C1-Cs)-alkyl, (Cs-C14)-aryl-(C4-Ca4)-alkyl-, (C3-Csg)-

30 cycloalkyl-(C4-C4)-alkyl- and Het-(C4-Cy)-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 (C;-C4)-alkyl groups are acyclic. Preferably



15 To a solution of 59 ng (0.124 mmol) of Alloc-pAph-3 u(QBu)-0OH and 16 ngy
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After 12 h at roomtenperature the sol vé4t was renoved and the residue was
treated with 1 nl of 90% TFA. After 8 h at roomtenperature the solvent was
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Al'loc-p h GI u- 3-am nophenyl ) et hyl ) am de and 12
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tenperature the solvent was renoved and the residue was treated with 1 n
of 90% TFA. After 8 h at roomtenperature the solvent was evaporated and
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(RS)-4 m no enyl am ne was synt hezi sed anal ogously to the
procedure described in exanple 8) starting fromthe correspondi ng ketone. To
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at roomtenperature the sol vent removed and the residue was treated

wi t h 40 nMase preferalix thasubstitgentsaR “rafértderétﬂﬁaé patddfeéeﬂmalggwamms\,as

NCESRR LRSI ik st o s S U T o A

Exanpl e 10:
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25 form of an amidino group as described above ﬁ/lore preferably R
C4)-alkyl)oxycarbonylamidino or hydroxyamidino-. Particularly preferably R* is

iS amldlno ((C1-

amidino, i. e. the group HaN-C(=NH)- also designated as amino-imino-methyl- group

or carbamimidoy! group.

30 R% preferably is hydrogen or R%-(C;-Cg)-alkyl-, more preferably hydrogen or R®.(C;-
C4)-alkyl. Particularly preferably R* is hydrogen. R% preferably is hydroxycarbonyl-,




WO 00/ 75172 PCT/ EPOO/ 04846 56 1, 4-di oxane was sl ow y added over 3 hours
under stirring. Stirring was continued at roomtenperature. After 30 hours
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aryl-(C4-Cs)-alkyloxycarbonyl, aminocarbonyl-, or (C4-Cs)-alkylaminocarbonyl-,
particularly preferably hydroxycarbonyl-, (C4-Cs)-alkyloxycarbonyl-, aminocarbonyi- or



25 sol vent was evaporated and the residue was filtered through celite to
gi ve 0'31?48&8]‘ the title conmpound. MS 343.4 (M+H) +. ¢)

Al 'l oc- pAPhP &334 car banoyi net hyl t hi azol - 2-yl )am de To a sBFTEFHM484S 50 ny
(0.17 mmol) of Alloc-pAph-OH and 39.1 of TOTUin 10 mM 30 of DW was
added 58.8 ng (0. ~ 7 mmol) of H d u(Q Bu) - (4-carbanoyl net hyl t hi azol
2-yl)amde and 21.8 NI of NEM After 24 h at roomtenperature the sol vent

was renpye ng, the.resi due s distribute ween an aguyeous solutjqQn of
Naricos o ST beriy RGeS IR TR R Boaiohy BarBRRY T aT TSI phase
was dri | a \ - | g Sbupr i th
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Al'loc-p sUe iV ﬁy%{l‘ﬁﬁ’f& P: net hyl pyri m di n-5-yl met hyl ) am de To a sol ution of
53 nmg5(0.11 mmol ) of Alloc-pAph-Au(QBu)-CH and 15 ng (0.11 nmol ) of

4- am no-5-am nonet hyl - 2-nmet hyl pyrimdine in 5 mM of DW were added 37 10 ng
(0.115 rmsf§red compguars of haorgrulaERrathnase ComppeyndInWRIEN QRS9 BRFRPht ur e
the sol ufBlreuRRiet HIRLSRRLA BEndiSAbALISr HaYe bhEUrGAol ddbclidiieRtitafOns &FA
After 8 h at roomtenperature ethyl acetate, 1sopropan and net hanol were
added artbhetdencpatearisdlisted & their reispeethveddefinitione and imtheogendral explapatiamgpound.

M5 541.3 1 .15 EX I 4: | oc- - - (3-am,nob I I de .
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ng (0.153 mmol) of TOTU and 60 NI of NEM at 3C. After 12 h at room
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the oily precipitate was sepa reeze- e t he
title cosgitsuFdirthieh d14d ab préfetre-conmpaumd=oflthe formula | are a subject of the

Al l oc- h- 2- -(3-am I ' | 75172 H H2N
¢ IoA;.g)resenfb\f’?}wc\]l/egst:?or(wj1 fF‘\ {F\%bf%pr%yof)tr?er?r C;j:?odzr?.lgs aY'I\Q oOtRer er?vati%%s as explgingd
15 above, for example in the form of their esters such as (C4-C,)-alkyl and other esters
and their amides such as unsubstituted amides, (C1-C4)-alkyl amides and other
amides.

For example, preferred compounds of the formula | are compounds in which
20 R'isR"-CO-;
R% is hydrogen;
risQort;
sis0,1or2
tis O;
25 R%is selected from the series consisting of chlorine and fluorine;
R% is amidino or ((C1-Ca)-alkyl)oxycarbonylamidino- and the group R% is bonded in
the 4-position of the pheny! ring in formuia [; 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 ((Cs-
C4)-alkyl)oxycarbonyi- group, and optionally substituted in the phenyl group with
chlorine and/or fluorine, and substituted in the N-terminal amino group with a group



N ~ NHZ HN ~N O~ O H O O OH PCT/ EPO0/ 04846 To a solution of 100 ng (0.305
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H- 2- Aad( OMAMOTET2ani nobenzyl ) ami de hydrochloride in 5 m ofPCOEPOG04RG e
added 128 ng (0.389 mmol ) of TOTU and % NI of NEM at 3C. After 16 h at
roomtenperature the solvent was renoved and the residue was treated with 1
m 90% of TFA. After 8 h at roomtenperature ethyl acetate was added and
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conpound. gously to the a ove exanpl es t e follow ng
exanpbe arimpognadp with 2 groep®'&€020 Exanpl e conpounds of formula |a: )
001 75172 PCTI EP00104846 60 RN HH ~OOH p OSON-N~ N~ wWRa - HI ~ HO
~OH ExampleRa in fornula | aMs5173, 5-di chl or ophenyl 6S5. 4 ( M+l

) +181- naﬂﬂﬂ@f%é&%@mﬂaoﬁ%&bf%%fdrﬁ{dwmﬁwa&blc@ﬁp&r(d&ﬁa whiéamet hyl 617. 1 (M1
) +21di net Iam po644. 222- phenyl et henyl 705. 2 ( M+l

) +232- acRta noaf'F mzdrﬁgaaol -5-y1 685. 4 (M1 ) +245-chl orothl ophen-2-yL72D. 1
(M1 )+2|§gb-glﬂmrd,_phep%_ 697,2 (M+l )+ 5 Exanpl e compounds of formula Ib: H
H2N

10 R¥ is hydroxycarbonyl- or ((C;-Cs)-alkyl)oxycarbonyl-;

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 a glutamic acid residue or derivative thereof wherein the carboxylic acid group in
the side chain is converted into a (C4-Cg)-alkyl ester.
15
Particularly preferred compounds of the formula | are compounds in which
ris1;
sis O
tis O,
20 R!'is allyloxycarbonyl-;
R% is amidino which is bonded in the 4-position of the phenyi ring in formula |;
R% R% R%® and R% are hydrogen;
R% is R®-CH,-CHy-;
R% is hydroxycarbonyl- or ((C-Ca)-alkyl)oxycarbonyi-;
25 in all their stereoisomeric forms and mixtures thereof in any ratio, and their

physiologically tolerable salts.

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

30 carbon atom to which the groups R'(R®')N- and -(CHa)- are bonded has S
configuration, i. e. the structural unit R'(R*")N-CH(-(CH,),-(substituted phenyl))-CO- is
preferably derived from an L-amino acid derivative. In case R* is hydrogen
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formul a Iﬁj}ﬁ% -ﬁrom)phenyl 697.1 (Ml ); 274-acetyl am nophenyl 730. 3 (M1
) +284- met oxyZ’%b yl 647.2 (M1l )+294-f1 uor ophenyl 691. 3 ( Mr1 BEI/EROG 446
conmpounds of formula Ic: HZHNO-~-O O N SS® HN N~-O-OOH 5 O CH Exanple R
in formula Ic M5 Ic 30 3-bronmophenyl 723.3 (M+l )+ 31

3-trifluoronethyl phenyl 711.1 (M+l1 )'' 32 3-chl orophenyl 677.1 Mt 33

2,5-dic %Mieamzx)ﬂre@éblg the cBitabcarbofrfonr BVHRIMBE rylip$R2? and KL afe
PCT/ EPOO/ 04846 Exanpl e 35:

((S) - 2- Apordaskbas Soenrfiaunatian, 3-¢.4he Stiyshiral BB R ANACHKRO DGRy is prafarably
3 i . ' d

EAI I((F;E:/r Ip%%ﬁk}leé%&?%r} g%‘@}@nﬁéi@’gﬁpﬁ%&?ﬂmﬁno) phenyl ) am de) M5 652.4 ( M+l

) +. WO 001 75172 62 PCT/ EPO0/ 04846 Exanpl e 36:

((R- % ALyl oxysarbomy amno 3. (4 carbant 1l doyl Ahendld ProRksy s G u(3- (pyr
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generally be prepared by linkage of two or more fragments (or building blocks) which
can be derived retrosynthetically from the formula |. In the preparation of the
compounds of the formula | it can generally be advantageous or necessary in the
10 course of the synthesis to introduce functional groups which could lead to undesired
reactions or side reactions in a synthesis step in the form of precursors which are
later converted into the desired functional groups, or to temporarily block functional
groups by a protective group strategy suited to the synthesis problem. Such
strategies are well known to those skilled in the art (see, for example, Greene and
15 Wuts, Protective Groups in Organic Synthesis, 2nd ed., John Wiley and Sons, 1891).
As examples of precursor groups nitro groups may be mentioned which can later be
converted by reduction, for example by catalytic hydrogenation, into amino groups, or
cyano groups may be mentioned which may later be converted into amidino groups
or, by reduction, into aminomethyl groups. Protecting groups (or blocking groups)
20 that may be present on functional groups include allyl, tert-butyl, benzyl, tert-
butyloxycarbonyl (Boc), benzyloxycarbonyl! (Z) and S-fluorenyimethyloxycarbonyi
(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. e. by
forming amide bonds between a carboxylic acid group (or a similar group like a
sulfonic 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, il 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 Il and the nitrogen atom depicted in formula lil and by



O NN-Rd HO O OOH Id ExanpleRd in formul a | dMS373-am nonet hyl benzyl 539. 2
(M+1 ) +383-am nopropyl 477.4 (M1l )~393, 4-di chl orophenyl (a)578.2 (M1l
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(M+1) +451- ( 6- chf or.0- 2- na hyl)-1-(1-peth i peridin-4-691. 2 .
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(Mt1) ~531- (1- hydr d}ycycl ohexyl ) met hyl 532. 2
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(M1 ) +564- guani di ngfeénzyl 567.5 (M1

) +572- car banoy! - 1¢£¥ ) | or.ophenyl) - et hyl 601. 4 (Ml

)' 581-(1-carbam fiFoei di n-4-yl } ngethyl  (a}459. 6

(MF1) ' " 593- et hyl B y1 524.5 (M1 ) +6034urei dgbenzyl 568. 5 ,(:{yﬁl
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) +662- (4- am n%ghe yl)-{- (4- et hyl sul f onyl phenyl )-693.3 (M+1) ethyl (a)

i sol ated as hydrogHl or@de salt Exanpl e conpounds of fornula |e: WO

00/ 75172 64 N HH ~-OOH OO SON N- )y~ HO -~OH Exagple Re in fornul a
le M5 67 3-brom)phenyll 745.1 (M+1l )+ 68 3-chl orophenyl 699.3 (Mtl1 )' 69

4- met hoxyphenyl 695. 3| (M+1 )+ PCTI EPOO/ 04846 | e 5 Exanple 70:

((S)-2s (3-Bronmobenzenesul f onyl am no} - 3- (4- car bam m doyl phenyl ) propi onyl ) -d
u- (3am nobenzyl )am de M5 659.1 (Mtl )+ 10 Exanpl € Tl o 62 93 34 85
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determ ning the concentration of the conmpound of .the fornula I that
[ nhi bi t s CERYER 1ER E B(pURS RIBSgR iDghF o PeRgRiantes tat 4 | rifencfne el at ed
to thepi ?Pcbtihé t8HbE pedettiin Prote e forrRdYE BAN IVESVIRIER capask identbalurabférent
assays. The concentration of inhibitor that causes a 50
are hydroxy or other nucleophilically substitutable leaving groups, i. e. the groups
COY' and COY?in the compounds of the formulae Il and lii are carboxylic acid
groups COOH or activated derivatives of carboxylic acids such as, for example, acid
chlorides, esters like (C1-C4)-alkyl esters or activated esters, or mixed anhydrides.
15
The starting compounds of the formulae 11, Il and IV and other compounds which are
employed in the synthesis of the compounds of formula | for introducing certain
structural units, are commercially available or can be readily prepared from
commercially available compounds by or analogously to procedures described below

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

For the preparation of the compounds of formula | first the compounds of the

formulae 1l and Ill may be condensed and the resulting intermediate product is then
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d Fact
Xa. Aoy CRALIERHALE: n AN QiR COXI A O e in iR Pb 4 2R00H L)
PEG mo grau) Zctvetivg Jhalabt)oxytic aseﬁgrfomp preferaidys mysitul iy meésns ofadet er mi ned
R L L
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or vari ous concentrati ons of the con‘Poun to be tested diluted in 10 %
(v/v) Dveerhanyidmipezeleaata su®jvrasalt likanB-(@oyarstigthoxycarbonyl)-

methylene)amino)-1,1,3,3-tetramethyluronium tetrafluoroborate (TOTU) or O-(7-

25 azabenzotriazol-1-yl)-N,N,N',N'-tetramethyluronium hexafluorophosphate (HATU), or
a chloroformic acid ester like ethyl chloroformate or isobutyl chloroformate, or tosyl
chiloride, or propylphosphonic 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, thiony! chloride, or an carboxylic acid

ester or thioester, for example a methyl ester, ethyl ester, phenyl ester, nitropheny!
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initial velocity of chronbgenic substrate hydrolysis is neasured by the
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Feso”i o BNSPN TR AL SBRMatied D7 1 Pl ingre TR o'
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Thr omosﬁms\bﬂgmﬁfb&ag%‘w gll%@% %4 hgﬁg%}@ﬁg%’r‘{g@??idlef fi 'c/z\algé of
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thread (5 cm5 exposed to blood flow), and a second Iength of ﬁE 60 tubing

(20 cm) B4RpRESPAYM Methexide or PPiRsSILM tert-butoxide, fraadivaling theBHRNTPF o
L i PSSl 8 oAl P foPU R P ES edgorTitangel comound
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 example, J. March, Advanced Organic Chemistry, 4th ed., John Wiley &
Sons, 1992; or Houben-Weyl, Methoden der organischen Chemie [Methods of
Organic Chemistry], Georg Thieme Verlag.
25
Protective groups that may still be present in the products obtained in the coupling
reaction are then removed by standard procedures. For example, tert-butyl protecting
groups, 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 trifluoroacetic acid. Benzy!l groups can be removed by
hydrogenation. Fluorenyimethoxycarbonyl groups can be removed by secondary

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



10 syringe punp and butterfly catheter. The conpound is adm nistered for 30
mn, ther\i"bg’(ﬁ g I s opened and bl ood allowed to flow for a period of 15
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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-pyrazolylformamidinium nitrate, N,N'-di-tert-butyloxycarbonyl-S-methylisothiourea,
or N-alkyloxycarbonyl- and N,N'-dialkyloxycarbonyl-S-methylisothiourea.

In general, a reaction mixture containing a final compound of the formula | or an
intermediate is worked up and, if desired, the product is then purified by customary
30 processes known to those skilled in the art. For example, a synthesized compound
can be purified using well known methods such as crystallization, chromatography or
reverse phase-high performance liquid chromatography (RP-HPLC) or other methods
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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 also 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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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
prophylaxis 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 ieast one compound of
the formula | and/or its physiologically tolerable salts and/or its prodrugs in addition to

30 apharmaceutically acceptable carrier.

The present invention therefore also relates to the compounds of the formula | and/or
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Rss | ( fHerapies and prophylaxes. The present invention furthermore relates to
15 pharmaceutical preparations {or pharmaceutical compositions) which contain an
effective amount of at least one compound of the formula | and/or its physiologically
tolerabie salts and/or its prodrugs in addition to a pharmaceutically acceptable
carrier, i. e. one or 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 aeroso! 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 1n 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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30 respect to the choice of substituents in the compounds of the formuia | allows a great
deal of control over the biological and physico-chemical properties of the compounds

and thus allows the selection of such desired compounds. Furthermore, in addition to
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5 When using the compounds of the formula | the dose can vary within wide limits and,
as is customary and is known to the physician, is to be suited to the individual
conditions in each individual case. It depends, for example, on the specific compound
employed, on the nature and severity of the disease to be treated, on the mode and
the schedule of administration, or on whether an acute or chronic condition is treated
10 or whether prophylaxis is carried out. An appropriate dosage can be established
using clinical approaches well known in the medical art. In general , the daily dose for
achieving the desired results in an adult weighing about 75 kg is from about 0.01 to
about 100 mg/kg, preferably from about 0.1 to about 50 mg/kg, in particular from
about 0.1 to about 10 mg/kg, (in each case in mg per kg of body weight). The daily
15 dose can be divided, in particular in the case of the administration of relatively large
amounts, into several, for example 2, 3 or 4, part administrations. As usual,
depending on individual behavior it may be 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 blood 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 Vlla in a
substantially purified form. A compound of the invention can be labeled, for example,
with a radioisotope, and the labeled compound bound to factor Vila is then detected
using a routine method useful for detecting the particular label. Thus, a compound of

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 or ex vivo.



3 %40 ()- ! 3 YA0%K ()- '3 YAO0%& ()-
L V7! &F #1098 (1_2 F' 109 ()-10% ()- 10% ()- 10 10
10! F394.092Q 9 "#AHSAEUVT! &F #L#10%& () - Y MB1O%& ()-99  PCT/EP00/04846
10% ()-9: 110%& () & 10%& () -1 49
109 () - $% & &&&&a?uV7! | C&+@ 0% (& ()-'x&+@0% /& () - L(10%& ()- YF%
109& () - Lg#109%& () - Yf g#109%& ()- &% ''4' F H Wr S4l "109G& () - 109G& () -, 109G&

(1)0 I\/I-{/: 2 éﬁ&@hma 51 9%\4:%51515 Ef E}ﬁ foir(wd/a b 29, b(e) usedI i%%%thﬁ@zintermediates

109638 () facAiE peaspdratidh Do efber(Compourtddydetbénticular of other pharmaceutical active

~* , aB 096%' ' -1 (L! 10% -'$ 1009
00 (ORI teuion sks SBtanane okl CamBunes 8 hedormula b o ramPle)
109G IngUBHES b aHIES bt adRAR ool ol %sy "IIXY: 1 10Gs|
10928 () SP Tovoar( )-3" 109%Z& () - 10%Z& ()

10G / 0#1| 112aB: / 10610%2& () #10%2& ()-

10G ! 105 éﬁ' AR Rt SO S NeRIER R ot
4] 44y55i Gahidis 6mGirefs Il ZhisGavdrition are included within the invention dlsclosed
10%2& () h§r5e$ir% Ox/ggf)r ?ng%f, Itl%g ? I%W(il)lg examp g/s(zgre( ?nten e%ot%zlﬁ‘us(tzate b%\{\@étts I?r%?tztgg BYNC
present invention.
10

Examples

Abbreviations

15 Allyloxycarbonyl Alloc
L-4-Amidinophenylalanyl pAph
L-Aspartyl Asp
tert-Butyl tBu
Dichloromethane DCM

20 N,N'-Diisopropylcarbodiimide DiC
N,N-Diisopropyl-N-ethylamine DIEA
N,N-Dimethylformamide DMF
Dimethylsuifoxide DMSO
N-Ethylmorpholine NEM

25 S-Fluorenylmethyloxycarbonyl Fmoc
L-Glutamy!l Glu
N-Hydroxybenzotriazole HOBt
Pentafluoropheny! Pfp
Tetrahydrofuran THF

30 Trifluoroacetic acid TFA
O-((cyan(ethoxycarbonyl)methylene)amino)-1,1,3,3- TOTU

tetramethyluronium tetrafluoroborate
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10G ! 10(@i‘ni('ﬂriciphenylalanyl unit carries an allyloxycarbonyl group, and that in the 1-position
of the glutamy! unit instead of a free carboxyiic acid group an N-(4-
10 aminobenzyl)carboxamide group is present, i. e. that the respective compound has

the following structural formula.

NH
H,N

H O
\/\o’l*o O 1 NH

O~ OH

2

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

20 was obtained partially or completely in the form of a salt of the acid used, for example
in the form of the acetic acid salt or trifluoroacetic acid salt.

Example 1 Alloc-pAph-Glu-(4-aminobenzyl)amide

25 a) (S)-2-Allyloxycarbonylamino-3-(4-cyanophenyl)propionic acid
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5 (TLC) control) the mixture was extracted with DCM and the aqueous layer was
acidified to pH = 2 with KHSO,4. The precipitate was dissolved in DCM, dried
(Na2S04) and evaporated. The residue was recrystallized 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)propionic acid ethyl ester
hydrochioride (Alloc-pAph-OC2Hs 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 treated 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 crystallized 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 mol) 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 stirred with ether. Yield 15 g (95%). MS 292.2 (M+1)".

d) Alloc-pAph-Glu(OtBu)-OCHjs 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 ml of DMF were added 1.63 g (4.96
30 mmol) 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
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e) Alloc-pAph-Giu(OtBu)-OH

5 1.7 g (3.17 mmol) of Alloc-pAph-Glu(OtBu)-OCHa3 hydrochloride in 15 ml of THF and
50 mi of water were treated with 0.16 g (3.8 mmol) of lithium hydroxide monohydrate.
After 3 h the solvent was removed and the residue freeze dried to give 1.25 g (82%)
of the title compound. MS 477.5 (M+1)".

10 f) Alloc-pAph-Glu(OtBu)-(4-aminobenzyl)amide
To a solution of 56 mg (0.12 mmol) of Alloc-pAph-Glu(OtBu)-OH and 13 pit (0.12
mmol) of p-aminobenzylamine in 10 ml of DMF were added 39 mg (0.12 mmol) of
TOTU and 15 pl (0.12 mmol) of NEM at 3°C. After 12 h at room temperature the
solvent was removed to give 0.15 g of the title compound which was used for the
15 next step without further purification. MS 581.4 (M+1)".

g) Alloc-pAph-Glu-(4-aminobenzyl)amide
150 mg of Alloc-pAph-Giu(OtBu)-4-aminobenzylamide was treated with 1 ml of 0%
TFA. After 12 h ethyl acetate/DCM/methanol 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-Giu-(3-aminobenzyl)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 mi of DMF were added 21 mg (0.064 mmol) of
TOTU and 8 i (0.064 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: Alioc-pAph-Glu-(2-(4-aminophenyl)ethyl)amide
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mmol) of TOTU and 8 ul (0.064 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%
5 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 539.4 (M+1)”.

Example 4. Alloc-pAph-Glu-(2,4-dihydroxybenzyl)amide

10 To a solution of 30 mg (0.064 mmol) of Alloc-pAph-Glu(OtBu)-OH and 14 mg (0.064
mmol) of 3,4-dihydroxybenzylamine in 5 mi of DMF were added 21 mg (0.064 mmol)
of TOTU and 16 yl (0.128 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

15 to give 45 mg of the title compound. MS 542.4 (M+1)".

Example 5: Alloc-pAph-Glu-(2-aminobenzyl)amide

To a solution of 53 mg (0.124 mmol) of Alloc-pAph-Glu(OtBu)-OH and 15 mg (0.124
20 mmol) of 2-aminobenzylamine in 1.5 ml 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 titie compound. MS 525.4 (M+1)".
25

Example 6: Alloc-pAph-Glu-((RS)-2-amino-9H-fluorene-S-yl)amide

To a solution of 60 mg (0.126 mmol) of Alloc-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 pi (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 30% TFA. After 8 h at
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Example 7: Alloc-pAph-Glu-(3-ethoxycarbonylaminopropyl)amide

a) 3-Ethoxycarbonylaminopropylamine

To a solution of 0.5 g (2.9 mmol) of 3-tert-butyloxycarbonylaminopropylamine in 8 m!

of DCM and 0.37 g (2.9 mmol) of NEM was added a solution of 0.32 g (0.29 mmol) of

ethyl chloroformate in 2 ml of DCM. After 24 h at room temperature the mixture was
10 washed with water and dried. The solvent was evaporated and the residue was

stirred with 5 mi of TFA (S0%). After 1 h the solvent was evaporated to give 0.6 g of

the title compound. MS 147.0 (M+1)".

b) Alloc-pAph-Glu-(3-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 m! 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: Alloc-pAph-Glu-((R)-1-(3-aminophenyl)ethyl)amide and
Alloc-pAph-Glu-((S)-1-(3-aminophenyl)ethyl)amide

25 a) (RS)-3-(1-Aminoethyl)phenylamine hydrochloride
A mixture of 0.69 g (5.123 mmol) 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 ml of methanol and hydrogenated in a Parr

apparatus at room temperature. After 2 days the mixture was filtered through celite
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"109&' (hydregen €hloride. The solvent was evaporated to give 0.46 g of the title compound.

MS 137.1 (M+1)",

5 b) Alloc-pAph-Glu-((R)-1-(3-aminophenyl)ethyl)amide and
Alloc-pAph-Glu-((S)-1-(3-aminophenyl))ethylamide

To a solution of 59 mg (0.124 mmol) of Alloc-pAph-Glu(OtBu)-OH and 18 mg (0.125
mmol) of (RS)-3-(1-aminoethyl)phenylamine in 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

10 temperature the solvent was removed and the residue was treated with 1 mi of 90%
TFA. After 8 h at room temperature the solvent was evaporated and the residue
purified by HPLC to give 0.7 mg of diastereomer | (MS 539.2 (M+1)") and 0.8 mg of
diastereomer Il (MS 539.2 (M+1)*).

15 Example S: Alloc-pAph-Glu-((R)-1-(4-aminophenyl)butyi)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 solution of 60

20 mg (0.126 mmol) of Alloc-pAph-Giu(OtBu)-OH and 24 mg (0.121 mmol) of (RS)-4-(1-
aminobutyl)phenylamine in 5 mi 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-Giu-(3-(3,5-dichlorobenzenesulfonylamino)propyl)amide
30 a) N-(3-Aminopropyl)-3,5-dichlorobenzenesulfonamide

1,3-Diaminopropane (6 g, 81.5 mmol) was dissolved in 45 ml of 1,4-dioxane, and at
15-20°C a solution of 3,5-dichlorobenzenesulfonyl chloride (2 g, 8.15 mmol) in 5 mi of
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10! 3+1PA0%E () - | 3+nPA0Y% (& ()-! 3+nBA0%E ()-1° Y$10%>& ()- of ~(dEME 1! YY
$100& () - &y #100& () - C&I 10%& ()- 41 "10%& ()- 10%& ()- 10% ()- (1" *wdEME 1!

1L L1006 bud b Sbif Bl ISP ST BRI g oSy ek,
10 106" 1@Ren (§mpEratlie/diiier SBHaws the fortaypeedipitate wasONiBrell -oH@rd e () -
L%k () RIS RanGITaeg i vpog) T sl Jap PRI between ethyl acetate and
oot (e e oS sl s A Al 1t 1)
10%r&:'Y ) cameaniratgd immqwemeigseg m@mﬂa&t@f mefgh(s material was
- $10% <& (hidd 6§ BIFtC 1 yield 675 mg of the title compound as TFA salt (MS 283.0
(M+H)"). 200 mg of this product was dissolved in ethyl acetate and treated with 5 mi
of diluted potassium carbonate solution. The organic layer was separated, dried,
fitered and concentrated in vacuo to yield the TFA free title amine.
10
b) Alloc-pAph-Glu-3-((3,5-dichlorobenzenesulfonylamino)propyli)amide
N-(3-Aminopropyl)-3,5-dichlorobenzenesulfonamide (7 mg, 23.4 pmol), Alloc-pAph-
Glu(OtBu)-OH (10 mg, 19.5 umol) and HOBt hydrate (9 mg, 58.5 umol) were
dissolved in 2 mi of a 1.3 mixture of DMF and DCM. Then DIC (6 pl, 39 pmol) 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 m! of a 1:1 mixture of TFA and DCM for 2 h.
After standing ovemnight the solvent was evaporated and the residue was dissolved in
DCM. After evaporation of the solvent the residue was purified by HFLC 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)methyl)benzyl)amide

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

25 oa,0'-Diamino-m-xylene (24 g, 176 mmol) was dissolved in 50 ml 1,4-dioxane, and at
15-20°C naphthalene-2-sulfonyi 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 HCI. The oily layer
formed between the organic and aqueous layer was separated. It solidified on
standing. This solid material was treated with ethyl acetate, sucked off and washed
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b) Alloc-pAph-Glu-(3-((naphthalene-2-sulfonylamino)methyl)benzyl)amide
Naphthalene-2-sulfonic acid (3-aminomethylbenzyl)amide (8 mg, 23.4 umol), Alloc-
pAph-Glu(OtBu)-OH (10 mg, 19.5 pM) and HOBt hydrate (9 mg, 58.5 umol) were
dissolved in 2 ml of a 1:3 mixture of DMF and DCM. Then DIC (6 pI, 39 uymol) was

10 added. After 3 h the reaction mixture was concentrated and treated as described in

example 10. Lyophilization gave 7.6 mg of the title compound. MS 729.4 (M+H)".

Example 12: Alloc-pAph-Glu-(4-carbamoyimethylthiazol-2-yl)amide

15 a) Fmoc-Glu(OtBu)-(4-carbamoyimethylthiazol-2-yl)amide
To a solution of 1.24 g (2.1 mmol) of Fmoc-Glu(OtBu)-OPfp in 10 ml of DMF was
added a solution of 0.33 g (2.1 mmol) of 2-(2-aminothiazol-4-yl)-acetamide in 10 mi
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-carbamoyimethylthiazol-2-yl)amide

A solution of 0.86 g (1.52 mmol) of Fmoc-Glu(OtBu)-(4-carbamoyimethylthiazol-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-carbamoyimethylthiazol-2-yl)amide

To a solution of 50 mg (0.17 mmol) of Alloc-pAph-OH and 39.1 mg of TOTU in 10 m
30 of DMF was added 58.8 mg (0.17 mmol) of H-Glu(OtBu)-(4-carbamoylmethylthiazol-

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

removed and the residue was distributed between an aqueous solution of NaHCO3;
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10! * GPd09ZZ& O)-! * PA0%b& ()-)"10%& ()-9B8%0%& ()-L$"10%& ()-"10%& () -
VKLMNYX n@)@mple 13: Alloc-pAph-Glu-(4-amino-2-methylpyrimidin-5-yimethyl)amide

/LP00/04846

To a solution of 53 mg (0.11 mmol) of Alloc-pAph-Glu(OtBu)-OH and 15 mg (0.11
mmol) of 4-amino-5-aminomethyl-2-methylpyrimidine in 5 mi of DMF were added 37
10 mg (0.115 mmol) of TOTU and 14 pl 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, isopropanocl and methanol were added and the
precipitate was filtered to give 46 mg of the title compound. MS 541.3 (M+1)".

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-aminobenzyl)amide
25
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To a solution of 100 mg (0.305 mmol) of Alloc-pAph-OH hydrochioride and 139 mg
(0.305 mmol) of H-2-Aad(OtBu)-(3-aminobenzyl)amide hydrochloride in 5 ml of DMF

5 were added 128 mg (0.383 mmol) of TOTU and 150 pl of NEM at 3°C. After 16 h at
room temperature 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 lyophilized to give 43 mg of the title
compound. MS 539.2 (M+1)".

10

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

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

15 procedure described in example 15 to give 22 mg of the title compound. MS §39.3
(M+1)",

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

Example compounds of formula la:
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Exampie R* in formula la MS

17 3,5-dichloropheny! 685.4 (M+1)*
18 1-naphthy! 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-yl 720.1 (M+1)*
25 4-fluorophenyl 697.2 (M+1)"

5 Example compounds of formula Ib:

NH
H2N
@)
H \ //
§ o +# H H
X070 L Ib
0O~ OH



10599" 10% ()-S79! 10% ()- F5%0% ()- 2AAABBCOWCEDC 10! 310%& () -
3109& ()- 3109%& ()-  10%& ()- F#10%&' ()-"10%& ()- WCDDDDEZEaBbC 10! 9&' ]
109& () - WOPHSSRG[ & ()-2z& 109& ()- & 10%& ()- PCT/EP00/04846
F109& () - & @109 () - ZEEEF>FFFdEbC 10! ,?4! 1098 () - 9y2@109%& () -

9S/ MLOY&' ()-3-!109%& ()-9(g 109%& ()-"9(g° 10% & () - "F5GEEEEEEEC 10!
"109&' ()-  109%&' ()-10%& ()- 10 10 10937z#10%& ()-F5 10%&' ()- GHHI aJJLdEbC
10! L@T0%& () - Y3YA0%g,() - 994109 () - 1 10%& () -

1098 () -EHBIOBIE () - L[ LRV 1o 101 ~ L 100@ (MS (1109 ()-"'1109& () -

| 98 10%&' () - L3#109& () -1 nPAd0% () - NOJPPBQCQDQEQQQxnbC 10! 109%& ()- 10 10

10s 7"109& ()-5"109% Q)x. 0 -1 - AO%E QRRORDANDC 10!
09L- 10% (§) }9L- 109 II\RFQI";(W&)((V«)& () - Yf#lO‘V(é??qT&

"109& ()2W109& () - R1RARgdet RaRRychmdr(y! 730.3 (M+1)*
28 4-methoxyphenyl 647.2 (M+1)"
29 4-fluoropheny! 691.3 (M+1)"

Example compounds of formula Ic:

NH
H,N ) S
H @ O/S\R°
N
HN Y ”
5 O~ OH

Example RCin formula Ic MS
30 3-bromopheny! 723.3 (M+1)*
31 3-trifluoromethylphenyl 711.1 (M+1)*
32 3-chloropheny! 677.1 M*
33 2,5-dichloropheny! 7111 M°
34 5-chloro-3-methoxypheny! 682.2 (M+1)*

Example 35: ((S)-2-Allyloxycarbonylamino-3-(4-carbamimidoylpheny!)propionyl)-Glu-
10 (3-(pyridin-3-ylsulfonylamino)phenyl)amide (Alloc-pAph-Glu-(3-(pyridin-3-

ylsulfonylamino)phenyl)amide)

MS 652.4 (M+1)".
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Example R%informula Id MS

37 3-aminomethylbenzy! 539.2 (M+1)"
38 3-aminopropyl 477 .4 (M+1)"
39 3,4-dichloropheny! (a) 578.2 (M+1)*
40 3-carbamimidoylbenzy! (a) 552.2 (M+1)*
41 1-(1-naphthyl)ethyl 574.3 (M+1)*
42 1-(6-amino-pyridin-3-yl)methyl 526.3 (M+1)*
43 2,4-dihydroxy-pyrimidin-5-yl (a) 530.3 (M+1)*
44 1-phenyl-1-(4-pyridyl)methyl 587.4 (M+1)*
45 1-(6-chioro-2-naphthyl)-1-(1-methylpiperidin<4- 691.3 (M+1)*

yl)-methyl (a)

46 1,1-diphenylmethy! 586.2 (M+1)*
47 4-cyanobenzyl 535.4 (M+1)*
48 4-dimethylaminobenzyl 553.1 (M+1)"

49 4-aminophenyl 511.4 (M+1)"
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R0 (5f) - VAR bLAB A SRAYICE O~ 3! 10% (2 OBl
53 1-(1-hydroxycyclohexyi)methyl 532.2 (M+1)*
54 2-(pyridin-3-yl)ethyl 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-chlorophenyi)-ethyl 601.4 (M+1)"
58 1-(1-carbamimidoylpiperidin-4-yl)methyl (a) 459.6 (M+1)"
59 3-methylbenzy! 524.5 (M+1)*
60 3-ureidobenzyl 568.5 (M+1)*
61 (R)-1-(3-nitropheny!)propyl 583.2 (M+1)*
62 (S)-1-(3-nitropheny!)propy! 583.2 (M+1)*
63 6-hydroxy-2,2-dimethylchroman-4-yi 596.3 (M+1)*
64 4-amino-9H-fluorene-9-yl 509.2 (M+1)*
65 3-acetylaminopropy! 519.2 (M+1)*
66 2-(4-aminophenyl)-1-(4-methy!sulfonylphenyl)-  693.3 (M+1)*

ethyl

(a) isolated as hydrochloride salt

Example compounds of formula le:
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Example R®in formula le MS
67 3-bromophenyl 745.1 (M+1)"
68 3-chloropheny! 699.3 (M+1)"
69 4-methoxyphenyi 695.3 (M+1)*

5 Example 70:
((S)-2-(3-Bromobenzenesulfonylamino)-3-(4-carbamimidoylphenyl)propionyl)-Glu-(3-
aminobenzyl)amide
MS 659.1 (M+1)*

10 Example 71:
((S)-2-(3-Chlorobenzoylamino)-3-(4-carbamimidoylphenyl)propionyl)-Glu-(3-
aminobenzyl)amide
MS 579.2 (M+1)"

15 Pharmacological testing

The ability of the compounds of the formula 1 to inhibit factor Vlla or other enzymes

like factor Xa, thrombin, plasmin, or trypsin can be assessed by determining the

concentration of the compound of the formula | that inhibits enzyme activity by 50 %,
20 i. e. the ICso value, which is related to the inhibition constant Ki. Purified enzymes are

used in chromogenic assays. The concentration of inhibitor that causes a 50 %
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9. - #10%&he)log of He coswerthatioh; of t1he choyuddidrRi@rmyla |. For calculating the
inhibition constant Ki, the ICso value is corrected for competition with substrate using
5 the formula Ki = ICs0 / {1 + (substrate concentration / Km)}
wherein Km is the Michaelis-Menten constant (Chen and Prusoff, Biochem.
Pharmacol. 22 (1973), 3099-3108; I. H. Segal, Enzyme Kinetics, 1975, John Wiley &
Sons, New York, 100-125; which are incorporated herein by reference).

10
a) Factor Vlla Assay

The inhibitory activity (expressed as inhibition constant Ki (FVlla)) of the compounds
of formula | towards factor Vlla/tissue 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 incorporated herein by reference).
Kinetic assays were conducted at 25 °C in half-area microtiter plates (Costar Corp.,
Cambridge, Massachusetts) using a kinetic plate reader (Molecular Devices
Spectramax 250). A typical assay consisted of 25 pl human factor Vlla and TF (5 nM

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

25

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

Example Ki (FVlia) Example Ki (FVlia)
Compound (HM) Compound (M)
Example 1 0.4 Example 2 0.2

Example 3 0.8 Example 4 0.7
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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 formula | 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 I1Csp is determined by combining in

10 appropriate wells 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 %
(viv) DMSO in TBS-PEG (uninhibited control) or various concentrations of the
compound to be tested diluted in 10 % (v/v) DMSO in TBS-PEG; and substrate
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c) Thrombin Assay
TBS-PEG buffer is used for this assay. The ICs is determined as above for the factor
Xa assay, except that the substrate is $-2366 (L-PyroGlu-L-Pro-L-Arg-p-nitroanilide;
15 Kabi) and the enzyme is human thrombin (Enzyme Research Laboratories, Inc.;

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

d) Plasmin Assay

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

nitroanilide; Kabi) and the énzyme 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 ICso is
determined as described above in the factor Xa assay, except that the substrate is
BAPNA (benzoyl-L-Arg-p-nitroanilide; Sigma Chemical Co.; St. Louis, Missouri) and
the enzyme is bovine pancreatic trypsin (Type Xlll, TPCK treated; Sigma). The
enzyme concentration is 50 nM and the substrate concentration is 300 pM.
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1. A compound of the formula |,

R95
|
(CH,),
94
(R™),
|
(CH,), RY
N N | N—R?
I, | S
RY O R“"R”0 R
wherein
ris0,1,2o0r3;
sis0,1,2,30r4;
tisO, 1o0r2;

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

R'" is selected from the series consisting of hydrogen, (C1-Cs)-alkyl, (Cs-C14)-aryl,
(Ce-C1a)-aryl-(C1-Cy)-alkyl-, Het-, Het-(C4-C4)-alkyl-, (C1-Cg)-alkyloxy-, (Ce-C14)-
aryloxy-, (Ce-C1a)-aryl-(C;-Ca)-alkyloxy-, amino, (C1-Cg)-alkylamino-, (Ce-Ci4)-
arylamino- and (Ce-C14)-aryl-(C1-C4)-alkylamino-, where all these groups are

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

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

-S

Y-s
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the series consisting of R*®, (C4-Cg)-alkylamino-, di-((C1-Cs)-alkyl)-amino-, (Ce-C14)-

15 aryl-(C4-Cy)-alkylamino-, (Ce-C14)-arylamino-, aminocarbonyl- and aminocarbonyl-
(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-C1o) 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*,
(C4-Csg)-alkylamino-, di-({C1-Cs)-alkyl)-amino-, (Ce-C14)-aryl-(C1-Ca)-alkylamino-, (Cs-

25 Cyq)-arylamino-, aminocarbonyl- and aminocarbonyl-(C4-Cg)-alkyl-;
RZ is hydrogen, R¥-S0O,- or R®-CO-;

R%* is selected from the series consisting of hydrogen, (C1-Cg)-alkyl, (Cs-C14)-aryl and
30 (Cg-Cia)-aryl-(C4-C4)-alkyl-;
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R is selected from the series consisting of halogen, hydroxy, (C;-Cs)-alkyloxy-, (Ce-
C14)-aryl-(C4-Cs)-alkyloxy-, (Ce-C14)-aryloxy-, (C1-Cs)-alkyl, (Ce-C14)-aryl, (Ce-C14)-
aryl-(C1-Cs)-alkyl-, (C4-Cg)-alkylsulfonyl-, trifluoromethyl, 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, (C4-Cg)-alkyl, (Ce-C14)-
aryl, (Ce-C14)-aryl-(C4-Cy4)-alkyl-, Het- and Het-(C4-Cas)-alkyl-;
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y& 1090 h@erocychc 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 stereoisomeric 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 (C4-Cg)-alkyl,
(Ce-C10)-aryl or (C4-Cg)-alkyloxy-, in all its sterecisomeric forms and mixtures thereof

30 inany ratio, and its physiologically tolerable salts.

3. A compound of the formula | as claimed in claims 1 and/or 2, inwhichris0or 1, t
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alkylaminocarbonyl, in all its stereoisomeric forms and mixtures thereof in any ratio,
and its physiologically tolerable salts.
10
5. A compound of the formula | as claimed in one or more of claims 1 to 4, in which
R?is R?'(R%)CH-, R®-Het-(CHa)- or R%®(R?*)N-(CH2)m-D-(CHz)n-, and D is a divalent
residue -C(R*')(R3)-, 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 physiologically tolerable salts.

6. A compound of the formula | as claimed in one or more of claims 1 to 5, in which
ris1,;
sisOort,

20 tisOQ;
R' is allyloxycarbonyl-;
R? is R*(R?*)CH-, RZ-Het-(CHa)y- or R¥Z¥(R?*)N~(CH2)m-D-(CHz)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 ((C4-C4)-alkyl)oxycarbonylamidino- and is bonded in the 4-position
of the phenyl ring in formula |;
R®' R%2 R% and R% are hydrogen:
R% is R®-CH2-CHy-;

30 R¥is hydroxycarbonyl- or ((C4-C4)-alkyl)oxycarbonyl-,
in all its stereoisomeric forms and mixtures thereof in any ratio, and its physiologically
tolerable salts.
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7. A process for the preparation of a compound as claimed in one or more of claims 1

to 6, comprising coupling compounds of the formulae 11, lll and IV
ngs
(CH.,),
(R%), RY
H-N Y? H—I\II—RZ
(CHz)r 1 Fl{92 R96 O R93
Y
R‘—rr
R® 0
m v
5 ]!
in which the groups R', R% R%', R%, R% R* R%* R% R% andr, s and t are defined
as in claims 1 to 6 or functional groups are present in the form of precursor groups or
in protected form and Y' and Y? are hydroxy or nucleophilically substitutable leaving
10 groups.

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

15
9. A compound of the formula | as claimed in one or more of claims 1 to 6 and/or its

physiologically tolerable salts for use as an inhibitor of factor Vlila.

10. A compound of the formula | as claimed in one or more of claims 1 to 6 and/or its
20 physiologically tolerable salts for inhibiting or reducing blood clotting or inflammatory
response or for use in the therapy or prophylaxis of cardiovascular disorders,

thromboembolic diseases or restenoses.



