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I NHI Bl TORS The invention relates to a serine protease inhibitor
havi ng a pi peridine side chain, a phar maceuti cal conposition

containing the sanme, as well as the use of said inhibitor for the 5
manuf acture of a medi canent for treating and preventing thronbin-related

di seases. Seri ne prot easesABSTRAGNZzYyNes whi ch, anongst ot her
things, play an inportant role in the blood coagul ati on cascade.
Menbers of this group of proteases are for exanple thronbin, trypsin,
factors Vlla, |Xa, I Xl|a, a otein C Thronbln is the
serine protease vvhl%ﬁjuraég%fr&?@’sc'?ﬁgrﬁeﬁ‘gthsﬁp&ﬁt‘FrFeHH%“%’oé@%ﬁrat| on cascade.
The prinme function of thronbin is the cl eavage of flbrlnogen to
generate fibrin nmononers, which forman insol uble ge

cross- | i nki ngrpkRydd ngal{rﬁ%é){&/f iu?- 'Mrgﬂ%éé croﬁg&%%ﬁﬁﬁmbé ﬁlgﬁmﬁ)i]n? Te (et h’t

activati ng factors ear I'n the casca | rrportant
acti ons aingteclh$enltizat generate overldpping Ibeamhartﬁfol\ﬁldﬂpkq:aﬁledsmlédgﬂ*xsr)ﬁ@lﬁ@txar sto

cause pl let a at i endot cell 15 activati on and
fibr obloa?t ???FB‘P'ﬁg‘gtg‘?WﬁYF engifseas We g‘i‘?&ﬁﬁwﬁ&"ée‘%ﬂé gatior mustheknpwp &e highol e i n
haenost a%hgrem dcBEREP Lﬁ.ltih@ﬁﬂ@t{:' ) @ach%\/aﬂﬁren%&h i AeF shofld rﬁrB&&%’% wJy have a

wi de range of t herapeutical applications, extensive r earch has
been per focheganhally pphnsedafrwencws with a frequenti q:ldmﬂxamdﬁxstables:ym thetic

i nhi bi tors of serlne eC| CaII t hr onmbi n,
the int ef58f of AP g‘ﬁ'ﬁ’lnf hmﬁz(@ SQWD@(;E é“tF’éF SW%SWepr oteol ytic
eNzZymes inikasuréMents with Mié@r ofﬁhéﬁhﬁr@ﬁeﬁt%frﬂﬁ@el&xh@@t ural substrates, has

increased. As a result, new peptide-Ii i nhi bitors have been

pr epar ed, Euch as, the tranS|t|on state |nh|b|tors of thronbin. The-
search fofFIBF fective and nore selective thronbin inhibitors continues -
unabated in order to obtain thronbin inhibitors which can be

adm nistered in | ower dosages and whi ch have fewer and | ess severe
side effects. Furthernore, special attention is paid to oral

bi oavailability. 25 Pot ent intravenous thronbin inhibitors are

clinically effective in acute care.settings requiring the
treatnment of thronbin-related di seases. However, particularly the

prevention of thronbin- : rel ated di seases such as nyocardi a
infarct, thronmbosis and stroke require | ong-termtherapy,

preferably by orally dosing an anticoagul ant. 30 Most of the
peptide-like thronmbin inhibitors disclosed in prior publications contain

si de chains of arginine. A problemof the those arginine
containing thronmbin inhibitors is that they have | ow ' or al

bi oavail ability. A nunmber of thrombin inhibitors contain |ysine side chains
i nstead of argi nine have been reported in literature. The | ower
basicity of lysine, relative to arginine, was expected to result

in increased oral bioavailability. Exanples of |ysine containing thronbin
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inhibitors are the inhibitor N Me-D Cha-Pro-Lys-COOH and derivatives

t her eof discl osed by Jones et al., J. Enzyne Inhibition, 9 (1995),
43- 60, and the inhibitors N Me-D Phe-Pro-Lys-X ~ X being a

car boxam de or carboxylic acid, disclosed by Lewis et al., Thronbosis and
Hanenostasis, 24(4) (1995), 1107-12. However, the expected inprovenent was
not observed, 5 the oral bioavailabilities of several |ysyl thronbin
inhibitors being simlar to that reported for i nhi bitors having an
arginine side-chain (Lewis et al., Thronbosis and Haenostasis, 74(4

(1995), 1107-12). O her thronbin inhibitors are disclosed in WO 94/ 25051
wherein the |ysine or arginine side chain is replaced by

anm nocycl ohexyl noieties which nmay be regarded as |ysine i sosters.
10 It has now been found that serine protease inhibitors, and in
particular thronmbin, Xa and Vlla inhibitors, having a plperidine
si de chain, accordlng to the fornmula I [err] wherein 15

Ais H optlonally substituted DL [err]-hydroxyacetyl, Rerr],
Rerr]-0C(O-, Rerr]-C(O-, Rerr]-Sqerr], .
Rerr]OOC-(CHRerr])mS(err] - R[err]OOC—(CHR[err])

Herr] NCO- (CHR[ err]).-, or an N—protectlng group, wherein R err]
is selected from (1-12C) al kyl, (2-12C)al kenyl, (2- 12C)a|kyny| and

(3- 8C3cyc|oalky| whi ch groups - may optlonally be substltuted mnth
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