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| NHI Bl TOR PCT/ EP99/ 07928 The invention relates to a serine protease

i nhi bitor conprising an ether bonded arginie replacenent, a pharnaceuti cal
conposi tion copdaidyrizg the same, as well as 5 the use of sai fcHREIoRAP2S8
protease inhibitor for the manufacture of a medi canent. Serine proteases
are enzynes which play an inportant role in the bl ood coagul ati on cascade.

Apart from t3ERINGE FROTEASROUEIIBIT@R ot her exanples of this group of

prot eases conprise the factors Vlila, I Xa, Xla, Xlla, and protein C. 10

Thronbin is _the final serine protease enzyne in the coagul ati on cascade.

The prime fuhet AN [aRtesHe f e @reiPasR AYUPir qoMprishggah atiergeendedt e

fibrin nonoraegisinewhplaberagrd, € pbssadcenticad compbsition amtaingglthdlsemgehs wiel as

addi tiong t hpOUHd Br JaRDMErREGotohse RAMMDIBF RYUH maRuMMuRH ViAkdieim&lt factors V
and VIl earlier in the cascade. It also has inportant actions at cellul ar
| evel , where if acts on specific receptors to cause platelet 15

aggr egat i on)Segind prétesdes| are enkymescwhightalanhamirdpdridnt ol insthepriodd Eaagaldtion.
fThus t hr onbicaséie. ARNIHR! tHredbinabad Yrattek E)(éﬁnot'ﬁéﬁ REMmPRE Sof Rl ]Ed}f)@ﬁft&fs
ormation. S nhi.bi S r Yy dav de.range o

t herapeutic 5‘%% sl;.écsa%rr{ég[t}eh@%tg}sr\él?%q%%n)g?hﬁ%ugﬁ&%{%ﬁ%@eﬁ%.o find new serine
pr ot easd0i nHihpmekip ds therinalisgrineciplepse NENNS intkgearaulation cassage nthapd®apound
I n which t héurptioper threabinfis theedleqvaye iof fisadaien, to yeheatd ftirinymof@therdCivhighd 20
Syntheti c acressddlinkly 1dicin AH0hERtble! dbiPRH BUGHbAT nfdhif!BANZHE AR bivhY

with the ora%{oute of admni s ratlor{{]c ﬁgrﬁ emat1 c for selectrve

t hronbi n i nRFYAUCHI™S bY | aetigyosy ph BRIAS t\h ABRLY WeSamer i ther saseade.qlsalsq Ba8 wi t h
nmodi fi cat i ofrapartant hetidnsiap egtulatdesb e & goteory bpdcificybeqpiars td causg platet i n

\rAQ:ofgc 2 gj Sg; légébgga%rﬂ‘éﬁdbtﬁel% e8fBLtivatiod BRd &BidBRist BloMePlonaPRudhenMbin §ab S

basj| c m noi.m.nonet hyl } phenyl 25 or_a hasi g,
(ani noi mn@t?ﬁ&‘%?l)gﬁg&@iw|f°’8‘r"6§)}66'|”‘f’%{‘|§£'§ %r@yt&r %vp_r"éﬁ'é’lnoémé’eﬂg}h'%mét%er
bond. 1t isthrh@bobinerthawd atwide rapgeaf thenansytiprapelichtions wheteeisi & abhtinuous
acgessi bl e sbit Et??ﬁnd)ﬁéw eqffe profhdd ]Ermftﬁtovﬂ.fﬂﬂe@ifﬁw@ﬁﬁ & endehavsuras © fa £al
and toxico FO t filc t t her se.
' has. boencpupBind iiahich, e, BroBliiel rCerabBuREISEIA bl PHEHY, fnd
i nhi bi t 8P, ariheliparaseihiliy ae eombingn'n RAMtIESthe RiRAvAlakile Wity e aral 1)
X, Y=N | / ~routiof ddriinistréi@i29an’be-prabled@tiedommelextiyd frrombip4rhibitorswhi ch 22
April 2003 2 o 97H64b% » thRmbat - inhiBREIE CakedCidRdbed WK amBaMREMidHS- LR} P-
or Het-CO ( R22.P' L . .
ripeptide $equence phenylalanyl-prolyl-arginine, in which a carboxyl group is present
at the amino terminal and arginine is replaced by a basic {aminoiminomethyl)phenyi
25 or a basic (aminoimnomethyl)pyridiny! group linked to a prolyl analogue by an ether

hond.

It is the object of this invention to provide new chemically accessible serine protease
inhibitors with a favourable pharmacological and toxicological profile with sufficient
30 potency for therapeutic use.

It has been found that this object can be met with a serine protease inhibitor, and in
particular a thrombin inhibitor, having the formula (1},
IY\
X* N

}
J=D-E—(CHy)n G

35 Formula (1)
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Dis an amno-acid of the formula -NHCH R -C(O-, -N R4- OO
R]-C(O-, -NR4-CH (CH2)qC(O N(Rz2a, R2b)]-C(O) -, ThA A2
-NR4-CH CH2) qC(O) Het ] -C(O -, D1, 2, 3, 4t et rahydr oi soqui nol i ne-1-carboxylic
acid, D1, 2,3, 4-tetrahydroi soqui nol i ne-3carboxylic acid,

D- 2-am not etral i ne-2-carboxylic acid, 2-am noindan-2-carboxylic acid,

D- per hydr oi soqui nol yl 1-carboxylic acid or D perhydroi soqui nol yl
3-carboxylic acid; Eis -N(3-6C)cycloal kyl -CH2- or the fragment (CHz)c -N -
CH optionally substituted with (1-6C) al kyl or (1-6C)al koxy; R is selected
from (1-12C) al kyl, {3-12C) cycl oal kyl aRd (3- 12C) cycl oal kyl (16C) al kyl ene,

whi ch groups may optionally be substituted with {3-120 cycl oal kyl ,

(16C) al koxy or oxo and from 4C) aryl 150 a aIk , and
(19 200) (B1osRe, G, R AR Dl L R o

substi t ut Bq's W\ m_r(ola&@aﬁhgy&mu@mmﬁ' LabKyIN R éf—lﬁ@-ﬁ* égﬁo RS or

hal ogen; H R2a an are each |nde enden ed from H,

(1-8C) al kykNR?@HE{@)'b)y(@(IQ))&lKFRyJ RANE(03- Y G Qi’ézl)d@)@@ fieth@@)l- Kyilend4- whi ch can
each be op t 3 Gy | koxy, and from
{6-14C) ary étr%ﬂ%%’% qg@?gﬂreapéﬁﬁ m&e?ggy%g :gjrly %ﬁg&au'ﬁ@&gl onal Iy be
substi t ut edal\hpmhlc{a@dﬁ@)%Bmwotetl(aﬂlﬂ%@)oéwmm Roid, 2 @lm@)rmalaogyar an8cor

hal ogen; ] }

(3-60 cycl oa I%% F&?éﬁqﬂfq%@neca%rggagweag&%%ﬁﬁﬁbgy #iég[sbg)gg itut ed
with (3- GC?CIW:I oal kyl or (1-6C)al koxy, and from (7-15C)aral kyl whereby the
aryl grou e d with (16C) al kyl,

{3-6C) cyc E%FEYF%)%RE%)Q&/FEH Oﬁlﬁ@ééﬂé aI ogen and from Het-(1-6C)al kyl; R4
is Hor (1-3Qrakyl; X and Y are CH or Nwith the proviso that they are not
both N; Het is a 4-, 5- or 6-nenbered heterocycle containing one or nore
het er oat onsnselegHed from QO N and S; mis 1 or 2 22 April 2003 3 pis
1, 2 or 3, q is 1, .optengdly substiuted withdi-68)alleyl oa(NB@Jakexy.car bonyl prot ect ed
Qer ) vatl vR: kNSIERld @t PoRIBNRLIRCRILLAR) bhaaacorhaplaaRdl || on salte

and/ or sol vate thereo € compoun i nvention may
possess i npEmetensi wh@blgr@mslmawoliélﬁﬂdw b@r%lbsﬁtdtﬁdmﬂt@t BatZCBnyclqaikypr(éf erred

nmbodi t whi ch D
.es an am noC Rl ol SRRIERL CRIRNETP dfod dha | BE RO Rl Gy o

R ]-C(O) -, whareRy HeHyIGHRYRFC( TpNePERmalliRd 3 YbsBiu@d with (§-6C)alkyl, (3-
R4- CH[ CH2 d of the f I
N O R O R R D o 9P il a N Ra- OH{ ( OF2) 20( O) N Rz
Rzb)] - C(C§< shbir pis 1; gis 2; t is3 or 4. In further preferred

embodi mengs qie gp, %d&nr?r‘?? %h%rﬁ’l}/ sb@@ efd‘?rro'r"ﬂr'l—la - N:‘S‘ gﬂigﬁc?%? lBélrg'#Ha”y' [or

an (1-60 al kyester t ) se ected f and

( 3- 120) cyclbbfleyrlpalkddy4F iyiene, whigh ean egauiss qmﬁwaﬂpﬁubﬁamtpqwa( bstituted
with (3-126p 815913%@{146% &%%ﬁb%hﬁ%@%@@%& Q(@c%ﬁ@ﬁw lanebgthe

{7-15C}aral k i sary ary ups may
opti onal | yaiy gr@ug%mawpé@wa}wm spbstitgey a\I'tWﬂ ﬁqakﬂz@)w@%@al 1- (

1- 6C) al kox¥e @ e(;} nR3 is selected from (1-8C) al kyl and

(3-8C) cycl oaﬁ( (?(9 93 n each be optionally substituted with

{3- 6C) cycRoils CtaﬂrfrqulHGSUy&q?)athy(?) a6iryeloayi(and 186 arysidRiyi(iiGiagenche ar yi
gr oups ”ﬁywﬂﬁéﬁgﬁ%é b98 ﬁdﬁ%ﬁ,}gda&.@@e%&mg@%@@ﬁ@br(ﬁécﬁ@ow%nea' kyl,

(16C) al kox o en and from
from (7-15C)aralkyl whereby the aryl groups may optionally be substituted with (1-

6C)alkyl, (3-6C)cycloalkyl, {(1-6C)alkoxy, CF3 or halogen and from Het-(1-6C)alkyl;
R*is H or (1-3C)alkyl;
X and Y are CH or N with the proviso that they are not both N;
Het is a 4-, 5- or 6-membered heterocycle containing one or more heteroatoms selected
from O, Nand S;

mis 1or2;



22 April 2003 4 Particularly preferred are conpounds wherei gﬂ% LS00
- CH2C00( 1- 6C) al kyl, (38C)cycl oal kyl, -SQz-10-canphor) -CH2 Bhenyf3 or

- CH2CONH( 3- 8C) cycl oal kyl . Ot her highly preferred conmpounds are those
wherein D is D-cycl ohexyl al ani nyl, Dphenyl al ani nyl, D-di phenyl al ani nyl or
glutanyl [or an (1-6C)al kyl ester thereof]. Also particularly preferred are
conpounds wherein Eis the fragnent (CH2)~/ \ -N- CH , whereint is 3 or
4. Herein the terns have the follow ng neaning: {1-12C)al kyl, (1-8C)al kyl,
{1-6C)al kyl, (1-3C-alkyl neans a branched or unbranched al kyl group having
1-12, 1-8, 1-6 and 1-3 carbon atons) respectively, for exanple nethyl,
ethyl) propyl, isopropyl, butyl, sec-butyl, tert-butyl, hexyl, octyl and
the like. gsz1 ]%)Cr:)fl kenyl and (2-8C)al kenyl neans a branched or unbranched
al kenyl g?oup avi'ng 2-12, and 2-8 carbon atons, respectively, such as

et henyl , @ibuteond;, etc. (2-12C)al kynyl and (2-8C)al kynyl neans a branched
or unbran iEPde%lrlz/lynyl group having 2-12 and 2=8 carbon atons, respectively,
such as et hyhyl”, propynyl, etc. (1-6C)al koxy neans an al koxy group havi ng
1- 6 car boor aNeatmyxytdreoml kydtected eenvativsthegedfhe neani ng as previ ously

mono o BRGETRFRENEE Yt PRI OR Sl b SRR o,

respectively, like cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,

cycl ohept y| | 0;0ct vyl C 22 ril 2003 WO 00124718 PCT/ EP99/ 07928 5
160y o a2 g B bRy Rl e e e B R B e
group havemgadmi@isgatoril- 4 carbon atons, respectively, exanples are -{CH2)a
(wherein a corresponds to the nunber of carbon atonms} -CH(CH3)- and
-CH(CH3)-CHz-, etc.. (2-10C) al kenyl ene neans a branched or unbranched

al kenyl ena mefeupd eabodignet<l6f tbiséavehton edropeurardacing trar fomoule (Youbl e bonds,

li ke - CH=CH CHIZ - -{CHZ) z- CH=CHCH( CH3) -, - CH=CH CH=CH CH2-, etc.

(6-14C) aryl, ?rh 12C) aryf neans an aromati c hydrocarbon group having 6 to 14
or 612 caPlwan amdsacid esthe ddrimued YNHSIH R'-£0phehRI-CHY@HMIB0)0 R'1-C(0)-,

havi g 7 £0¢ 15 eI M dk a1 N RS BT TN 2l i ene
group and piletereadydre gncuing scid of Brelfd@)Ea wNH-OdtR-G(© ) porean loasing abif ofned.

{8-160C) ar ah‘%ﬁ%u'ggﬁ%@ﬂ[ﬁ?@ﬂeé@“@?ﬁéﬁ?@g0f8 to 16 carbon atons,

wherein " represe S hyl ene group and the aryl
‘group is @isl {6-14C)aryl, both as previously defined.

(14- 20C)(€}852’71ry| )al kyl means a (1-3C)al kyl group substituted at the sane
carbon atomdor at different carbon atonms with two i ndependently chosen aryl
groups actieB3dirdg to the definition of the term (6-12C)aryl, such as the

bi sphenyl net hyl group. 20 Hal ogen neans F, CI, Br or | Tig neans

1, 2, 3, 4-tetrahydroi soqui nol i ne- 3-carboxylic acid Atc neans

2- ani not elnrfaithiarerdfered bokydimentsch i anamingesitsof2bafdrmolandith-CRL RAEMX Y| i ¢

acid. Pi qoﬁE@tQ%yP[%F QXW—Q&%%EE@P{%ireo?fr boxylic acid.
R'is selected from (3-12C)cycloalkyl and (3-12C)cycloalkyl(1-6C)alkylene, which
groups may optionally be substituted with (3-12C)cycloalkyl or {1-6C)alkoxy, and from
(6-14C)aryl, (7-15C)aralkyl and (14-20C)(bisaryl)alkyl, whereby the aryl groups may
optionally be substituted with (1-6C)alkyl, (3-12C)cycloalkyl, (1-6C)alkoxy or halogen;
and R* is selected from (1-8C)alkyl and (3-8C)cycloalkyl, which can each be optionally
substituted with (3-6C)cycloalkyl or (1-6C)alkoxy, and from (7-15C)aralkyl whereby the
aryl groups may optionally be substituted with {1-6C)alkyl, (3-6C)cycloalkyl, (1-
6C)alkoxy, CF; or halogen and from Het-(1-6C)alkyl.



25 The term prodrug neans a conpound, which after adm nistrafhgh oos3

met abol i zed into one or nore active conpounds having fornula I Sui tabl e
prodrugs are for exanple N al koxycarbonyl protected (preferably
N- et hoxycar bonyl ) derivatives of the conpounds of forrmula I. 30 Since the

am no-group in am noi soqui nol i ne, am noqui nazol i ne or ammopht hal azine is
havi ng | ess basicity than am no groups in lysine and arginine, it is
unexpected that the newy invented conpounds have sufficient efficacy for
serine protease inhibition. As mentioned, anongst the conpounds of the
present invention are inhibitors of 354serine proteases involved in the

bl ood coagul ation cascade, and in particular inhibitors of thrombin and/or
factor Xa These conpounds can be used in nedical and veterinary therapy,

i.e. for PPESHRRGPIEFRIrGSrass SAMPAY dSHEAYIN H-hedHAt @8 (hd)aMyt é#bi nassoci at ed
di seases. i oliRpl it TR CHLCONERADA bP-SRLORALABORRbhRySt at es i

whi ch the coagul ati on cascade is activated |seases and states are or
occur 2@”’)&5%IQINYZU@@"V@CQ@PQWWPE?F P@FEM@YWQZ%DGCWOPHXYWIBW“”%‘XQWI e, deep
vein thr Oﬁli}lé?ﬁ/la%nnwmﬂf@@ﬁéb(y@%ﬁ*l'o? Blutdriii %T%Rmﬁélky'/lésteuaﬂhb%rdﬂmAlsQPC| usi on
fromthronbosis or enbolism arterial reocclusion during or after

angi opl asP¥ligHatypraiensHpss sompaisdenbsran Fdt ineiiasetterial injury or

i nvasi ve cat@ial ogi cal procedures, postoperative venous thronbosis or

enbol i sm acute or 5 chronjc atherosclerosis, stroke, myocardi al

infarcti ol ceQrhi n RIS Fdhcer and netastasis, and certain types of
neur odegener ati ve di seases. Conpounds of the invention may al so be used as
in vitro anti coagul ants or as anticoagul ants in extracorporeal blood
circuits, thhégerﬁﬁd?é’eﬁ’&@ﬁ@&'fv mM&andidal ysi s and surgery. 10 According to
a further (13FRSEkyI, {1@@&'“@?‘%{1%6 dRWgﬁJS@F)‘aW]%a%% RameRe @ uRbrahfeat | ng

andl or preventlng I n-medi at nbi n- associ at ed di seases in an
ani mal or BYHeOURP ¥ EdAptBsES anddat parhor alomnsarskastively. iesamRliet h a
therapeuti ﬁ%’tﬂ)&' &WI epﬁé;ﬁ))(%@}ﬂ@ﬁwtbuﬂfl s’éc%EW%‘r’tl@uﬁP%Rﬂ'&letaﬂdtﬂﬁB fk. Nventi on.

15 The cog:)iun s of i nvent’i on ‘may adm ni stered enterally (e.g.

oral ly, ) a‘f‘?ﬁ@élanét(Q‘?@ﬁﬁ"ted‘!Y\ ')T/‘?a'bsra B@Pé’?ﬁ%‘?féﬂbpar(c@e@ alkgpy QTQHPr anuscul ar,

subcut aneolgying BHAYRADI Ao a&mén@%éa@o&glsu'cma%meﬂpns)z oullig gract dose
and regi nen of hese COFTEOUI'I s and ositlons ereo Wi | 0 necessarlly

depend on(&HC) ﬁ@é’&éam’( @)EI”WGV‘\)T‘%HJ&IQ@@B?'@@tort%‘bméh‘i’%alﬁﬂ%émﬁ'a of this
i nvention hgiRebna AAM- @b%sﬁ @ﬂamsn résﬁb@cfﬁ\@%&fh & &ﬁﬂmwytnlya@st on the

degree of affliction or need he judgrent of the nedica ractitioner.
I n gener af1-5@alkeny &eans ag ﬁ{kﬁi‘SéQrPaP NBYing ddsariean ?tem)érthac?ﬁ‘é{b@§'ett¥fﬁﬁ*¥”& her

met hods of tmam@g@b,lewaug@ldgm@{e nor e dependent upon absorption.
However, the daily umans 25 preferably 0.001-100 ng per kg

body wei gﬁﬂ2%}‘%03&?%1‘(%%Qé‘l’ﬁ'o@”@h(%éc}%c'%”‘y'K@e%(ﬁfmﬁm -ghbicygloalkyll v dose
can be ad@ﬂoﬂb%bﬂh?@ 1|2n3fmcpz 6 ¥BARN FRSAE fedpaictivens Ukd alRlidbrés), SxRbEle for
the oral, the rec he sublingual or the nasal route or through the skin
(for 30 eSwsifpeatyl, PV@WMF%OW Hyglo-QstvLigic-t he form of a cream). Anot her
route of admi nistration of a conpound of this invention is the introduction
thereof into a (dialysis) circuit by other neans, e.g. by injecting it
either gradually or at once into the systemupstreamof the dialysis

menbr ane sinultaneously with the 35 introduction of tine blood into the
circuit. Moreover, the lines andlor further equi pnent of the extracorporeal
circuit can be furnished with a conpound of this invention, preferably by
way of a coating (but not limted to this). Alternatively, a conmpound of
this invention may be adsorbed in the materials of parts of the equipnent,
e.g. in the nenbranes used for dialysis. 22 April 2003 WO 00/24718

PCTI EP99/ 07928 7



The invention includes a pharmaceutical conposition for |nhb§ F %@05055 of
bl ood pl atel et aggregates, inhibiting formation of fibrin, ﬁ bitin

t hronbus formation, and inhibiting enbolus formation in a nannal
conprising a QﬁgP:H?L of the invention 5 with suitable auxilj Fﬁgmﬂzpese
conpositions may optionally include anticoagul ants, antiplatelets agents
and t hronbol ytic agents. The pharnmaceuti cal conpositions can be added to
bl ood, bl ood products, or manmalian organs in order to effect the desired

'pr”2'v2'ntl ng” o Bal RGBT Bra TarHES 3 BrPURRE R Ubidiined RO G o8 '
infarction, 1davindnis$ @ﬁd i edrbon @taans, a@wctlmlw@f(arrmiqgrarm d€Hoh- (whereintsot i c
stroke, enbol icorreéande to theafumbet Bf ¢rbemaRmhsg -CH{GISS AN CRICHL CRY.a8te Ui ar

coagul ati on, 231%%&&?8&/?%%5&85}1505 P‘F{%ﬁc‘iw%@%?'tﬁ}b?énc'i@&%fk%hkléﬁ%g\‘&ﬁfﬁ%ﬁng bho?

manmal , corrp
conposi t i%n. ‘Fﬁ@%"@ oEs ﬁﬁ%@ﬂ? |°&Hl°r%69%§|bL°|"€ﬁs“kﬁH9HOEH'%HaI H{ Helat HiefeH-
ant i coagul ant GH(&hk)- piCi=€IHCHagelrCH,-, etad t hr onbol yti ¢ agents. The 15

invention al @01@3@»« 124 MQQnJQﬁ aL mréé&%&n rBUE?‘HQGi'H &M&@
surface in a %d@cﬁjpmsofes‘-pﬁ&l ﬁ’v e z%r F%f?é’“ elt ﬁ{yb eYraEvzcﬁevnghudes

noncovalently
a phar maceut i ¢dengloafsosi ti on, as herei nbefore 20 described, in conbination

W th pacigaging 5948 lkiBhesis éfabiaﬂ?d romébufgom@astda%n &am@ waéﬁéwdne/u

| | ud
ner of nbef or o JEUERIRGR (EP AR Ok b AP 3T o s JBnRSboth 25, o, s

supposi tori est%WL@iV&%fﬂ@@\psul es, 25 powders, enulsions, creans, ointments,
i npl ant's, sqsaﬁs)arambmtm@amspmmalayli §ivdipi Ravime f mmcn‘artaorsatdms Ofhétein

suspensi on, S“élk v?dfé(éénksaré ef (E%)ﬁﬁg@ﬁ%ryé gréup tnli! BeS arr]yp BI%%E)SIS a

| ubri cants, | spersan surfacta
ant i - oxil@ant s (6-d8FBrdnbh aﬁPéeé’éql\?EYtq%f‘% and the like can be used e. g. as

descri bed i n(1t4k&ﬂ(£)tb@a~ad¢l)ralkyt efeanerec ¢1-3Gakdr groep sabstjtutRe natnipeosdrse carbon

Phar maceut i calyagiof N EfitferbASEATER!- atoMBCkitrd b URGd el Sy CORRRRY aryl §PQips S €€
especially Part Va

X re err uf a
general any pﬁﬁ?%’@gt}f’ltg‘ildfay"g QBF%%ém {ifﬁﬁw W?Fc"?f H’&e@sﬂ%‘?”yﬁﬂ?@té’ﬂfere
wi th the funcgramp. of the active conpounds is suitable and can be used.
Sui t abl egcard4i e'i]rﬁém]sfﬂ Il egrorwi th which the active agent of the invention

can be 35 adg) n}eaase (9% £ RSO0l B FUAIPL Raredilcadt] cOhOl . cel | ul ose

derivatives ol'ysa cc I done, silica, sterile
saline, and/AthBeRP%k a"@%ﬁ@‘@e@r@rhﬁ’é’ﬁt’écﬁsed to impart cohesive properties
to a phar magdumieaad 2-aonpuigiani-doarbesylictacig in mnima( | oss fromthe

phar maceut i | 2003 WO 00l 24718
phar maceut | ¢a4 n£APOSHdBRoGURODLarb ASiABE ]

Lol T ul 028 P e Blodiis bbans & Sompandoien St et aiion s eeiAPazed mto

(ubncant wi ©hewtindre tetiveacernpasingg dvavingf forrndailnbeitableoprogievgsbaredidnierdrspler ed 5
is, for exafmblﬁbxﬂaﬂﬁﬂﬁl WivetRar apferabiyt atictithx§cRbohyR0eddriatidd | bt ahkng
the contact and Elon f conpounds in different physical environnents
such as hydr%%‘ﬁo'tl rophobl c environnments. Many surfactants are
known in the art of maki ng pharmaceutical conpositions as for 10 exanple
descri bgd i simdkatht eimiddgiup Re nigdissy wndfinal mﬂmqtﬂneﬂdllnSOOreaTﬁmSp}ﬁtﬂa&tahne

edi tion Edi ttsolﬁ]a\i%d?tesseggﬁaéﬂaa%%f &%Hgﬂ“ @ng%m? AbORis r?é?(ﬁéé’t@f ar ) -

Sur fact ants #hat Ttan cess o
phar maceut i & N9y fAyeater samapend Sf'lﬂ"’eé%g?ﬂﬂr@? ffisaey,fat I’\?rngng%H\h‘t("ﬁEG) and

the like. 15 The conpounds may al so be used with inplantabl e pharnaceuti cal

devi ces SUCIAsa:%eBttH?I%Q Qméﬁ dihsd do pu§n5’§to$%eﬂpre£én? .r@%ﬁnoﬁ fa,%e qms,ﬁﬂ& S Of
whi ch arglnco E'a ergw @Q vi,ce W | !a

suf fi ci 8nt tp§° ?Seéoﬁ‘d f 8 %‘é""t ﬁ%“@gﬁp&'ﬁ‘ﬂd”{ @a@cu br
mor e t han ainhibitong of tﬁmnmommdmfsctof XaoThnsIea;o(nppun@/camdoqommanemdeaéan@
fﬁrerpggg?m f:‘ géféhﬁb‘r’y%ér’ab? |eOrforCi%ldéMé:dg}[dgﬁreg%}ﬂfn@QErrom{e mea.aﬁémaadmm@mg@ogp at
e oret! GaelE Red R AR Indytady £46 MR8 PR HRERERIE §Ge T e
meani ng and !rPghick t%cqagpkab@@c@scageg&wwa(qdr §ﬂé‘7‘ d@ﬁ%%raéldrﬁiﬁfésélmhf 8eruBoC) .
25 X, Y_.NI NH Pg-D-E-(CH2)m~O ~ I! ) The term N-protecting group as used

in this docunent nmeans a group commonly used in peptide chemstry for the
protection of an a-am no group, like the



30 allyl oxycarbonyl (Aifoc) group, the Pert-butyl oxycarbonyj, AE‘HCZ)O group,
t he benzyl oxycarbonyi (Z) group, the 9-fluorenyl et hyl oxycar bonyl (OI =nocC)
group or the phthal oyl (Phth) group. Renoval of the protecting groups can

take place m rent ways, depending on the nature of thos t L Ng
groups. An ovg%{m&ﬂ/%gf am no protecting groups and net hods fg?P/%%@ﬁr%%
renoval is given in the above nentioned The 35 Peptides, Analysis,

Synthesis, Biology, Vol 3. and in T.W @eene and P.G M Wits, Pro#ective
Goups in Q.ganic nthesis, 2nd.edition) 1991  John Wley & Sons,,.lnc.
2o hn i 1 2008 es oA 0% ebe B R RS S s o e XRiSpRoP R
group Pg arfftesipt pentegionrrainf theetehasiss pr embpliwm.deferial seecsiision deingr oupftarsi ng
me'éI hog_s kn%idp&s@%ﬁitﬁ}%mh,a%mf isdefolﬂmﬁbi _gterigl kijl i&][l iaWasivel
reductive a
(1) can badrabied PlotGiatnauiffrdive A nrorthss BP AHither, a0 2

t her eof WheNEIHC Heregciaresis ntrake. precasiabdniacctigneceidgia t¥rrshohbsanger ddor
am de such rastaftesizoghd cetteinefype£,of XeuthdegeasmdtiRy demased. heompainde us| the

defi ned MeadAiEn MBS bel uddie al iRl GlECAAIBaGHANR BD sNaREBAHATS AT
fo_rrrula {il lxij andQ)pe{)tld .COL{an W .t h con‘grgun S éxf f.orngla -D-OH, in
whi ch D andBaCHRYEat HESECERME RUEY a8 dioSedtPohasatY RydialyFi8RAE Stwslounds. of
formula {Il). 10 X Y. N/ ~NH2 Pg-E-(CHZ),r, ~O~ (Ill) Alternatively,
]gorrporrx@?I QAfCCBQEI@J{oaa l(fdjr)r}atce%aeﬁe tHY praeRdindbn s bagvfd_regra ﬁ@mu%vdtsea?ﬁw? |
or nul a | v e [ () L O .CO unas o or nul a
T and bier BeBARho BromPaiedites 3h itnRiRH s g KSR YNGR aimdi

whi ch J and®fhumafe whigh sereRiisassirsatings saieé Enanphyymandvitiay thetarstgally
contai n a affdttiveam@dunpbPi esrhpdthddceudingatiofthis dnepeipounds of formula (1).

Compounds of fornulas (lI), (1l1) and {I111) are accessible fromthose of
formula (11n wherein X and Y have the previ ously defirgfd nmeani ngs, or
der i vatlPves NEnEAnRAUNgY) HVENEfe May he, aministered, enterdlle de 4s ol reetdl such
as Al | oc omaaal atdomicaly) as phenzogily, (ely vizeadramoiscwiat, subdutadeslus, infra¥eomsl a
J- D E- (CHO)omtfetdpefi@ndinjédddasn OH or Pg-E-(CHZ}m OH, in which D, E, J, m
and Pg have the previously defined neanings and optionally containing a
protecting group, under standard M tsunobu conditions (tributhyfphosphine,
di ai kyl azddecexasbpsatasy ferimen pf (these, compausisecand composit@nsnthergof 28lIN,  Li n
2ng DkﬁlﬂdG%!i@%ariﬁi dxpegd oDF«alqale_neb@gnof ket Individijal 3dBi3ct(t9HMIm akeonWoiRk ewil kiI ,

. S. Kol dzi - : : . : :
Nt 10 = (e BRGNS e A B AEp tle (FRiCe @ig;&éj%’aa%%ﬁﬁékfgf’é%’f:
- R3NCH2- arfflidtion o5 nged agd A dginanhof tE%ﬁfj‘%?g?i’t? 8ragiHeRaroly gnefparenteral
cor r espondiadgnirastration R3jui2s taweztdoydgaschyh ather medthulstaf admanisttatien @btobrare
function widdie | ddpBhidRtaligdl BbssThiir H8ReverN the WRAG HRAGed Rikd GEURHLRRRs Of the
N-prot %%t ! %gefgr%%wpo.g&-wo r%% péPr(glg Logyo\ggigﬁt, Vn\i%rg?)lre%g'ra%@ 0.01-10 mg per kg body

weight.

A daily dose can be administered in one or more dosage units suitable for example
for the oral, the rectal, the sublingual or the nasal route or through the skin (for
30 example, transdermal patches, or in the form of a cream).

Another route of administration of a compound of this invention is the introduction
thereof into a (dialysis) circuit by other means, e.g. by injecting it either gradually or at
once into the system upstream of the dialysis membrane simultanecusly with the

35 introduction of the blood into the circuit. Moreover, the lines and/or further equipment
of the extracorporeal circuit can be furnished with a compound of this invention,
preferably by way of a coating (but not limited to this). Alternatively, a compound of
this invention may be adsorbed in the materials of parts of the equipment, e.g. in the
membranes used for dialysis.



PCTI EP99/ 07928 10 Denet hyl ati on of nethyl aryl ethers of fo& ?‘l é}o to t he
correspondi ng phenolic conpounds of formula (1V) may be acconmp p

reaction with B13r3 [J.F.W MOme and D.E. Wst, Og. Synth., CoIIect

Vol . V, 412 (1973)] or EtSNa [A.S. Kende and J.P. Rizzi, Tet rahedron Lett.
22, 1779 (1989¥PPo2dxidy ~ | NH2 MeO Suitable starting materi éTFT/FB”W@ﬂare
conpounds of formula (V) are conpounds of fornmula (VI) wherein X and Y have
the previously defined neanings. The chlogyo 10 group of conpounds of
formula (Mj can be transforned directly Into an am ne group by heating the
former wth ammoni a under pressure. Alternatively, the chloro group of
conpounds of Therimentor holudsn abghat@ay@uticald compositiorp fienmkibitihgoleps W BlesLt i on

W th phenol @Q@g& a@g@g‘té‘se irgHis) m)gi\‘cf?ﬁ!%tloriaefjlfﬁﬁwsiﬁﬂlﬂﬁﬁéltﬂ?o}r{b%gtfmﬁtllet% 5y

anmoni um ace

Conpounds of '"NGHIRG| enagtuy %ﬂméﬁ?f‘ Y %g"%ggﬁbtca'i"ﬁggnﬂ)ya sqrenauRd Rf the IvsRRSLUNnds
of formul% (With switahite aoxliiariesaZheee arndparitiswquen topfiedalig tindade Antidoagalayts,

‘;"(Z;ﬁﬁ \y L gvgfril%latéi?ts\% éﬁg a(ndlthrombol\ﬁe a%@n@@“ﬁ@lﬂﬁgﬁnéﬁeugl&fql% oé&(&&s Mgfjﬁ'dg
RN T R e e s A ogf |

fornmul a (VI |¢esied ldb;lbttlphbe'ﬂm inventien alsgr cludepea mﬁwmmmmwamm dore:
Chapman et apreventingCheieafi®f - un8RBI< BAGifk, réfradbiy0xMgidkioMydea@al NnfhrdiBh;

gggtsf“”' 17&5%%%!’?18&%@9&5&3%@L e%tngﬁfwg%rr '%Hr(c@?donc s‘?mké%rﬁé&%ﬁfgk%@%fm
(1- chl or o- 6-YfiR hW‘P%ﬁcﬁqu|diﬁ§PF‘H@f‘e%dﬁtf@)‘@sﬁwéba?%ﬁﬂuﬂﬁ}‘oﬂonmtfe%clusmn or

6- met hoxyi sogsienosis e retlemalized kaesels,Jinl3. mamatl,i gorarsifg a domfdugd &heaia
O oo B ki aloh o b B

m chl or oper ben20| treat
ol @

reacting thi@tRn “gﬁlatm'ﬁﬁgd‘ aé’t%l‘ﬂ’@ alelel agPMe Ei”l-,da@é?ff’ oly fck%g%‘ltﬁ)sTﬂ}?oryl
chl ori det§ J.inRatbion sdev, ingludés m. m&hednforSeduging the IBdhb¢gEIBAy)af a s@tacApn ial
2003 VIO 00/ 2drhfhaXoy abadningd B Qutade!lehtherldo BRI HRISARATC: BERBOIR
coupling, as rrﬁ:ntl oned as a procedural step in the above described method
to prepare t'ﬁé %B'H%%l?ﬁ’ds of the invention, can be carried out by nethods 5
commonly known in the art for the coupling - or condensation - of peptide
fragments sumde asvedlion hfarthai decludzishad phainxedutddly Ssrmplssitionl, haxd ,heasihbafadeed

oSt er i 0CestlinedPESNBRbdon ity bASERENAENAN SIRaOR DRt SSABCIA alt 1

the addition o on suppressin

N- hydr oxys quﬁchﬁ’QWQjeméﬁﬂaNHWFQiﬁglb'é‘ﬁﬂﬁ PP%{ZE’I' eSLHSf’agf elh ﬁef%ﬁ&s'té’r”e as
descri bed mhetéisbdlemtdadesheddnal ysis, 10 Synt heS| s, Biology, Vo! 3, EE Goss
and J. Meienhofer, eds. (Academ c Press, New Yor k, 1981 ), R Knorr, A

Tr zeci ak, W Ban Warth an T edron Letf 30, 1927 1989)
A L A CarfSPAGRNIS mants oc dhginds suER 35 Buts. BN S 83 Reh migy chRdlett ¢ e
i nventi 6 \iteMdRrsc amusions areams, ornmentsa implaatsh speaysninjedtien 1Bepaaiansed tram
the reacti onheifsitibe al sollitith bOEMpRhsianpbaitdiis ewkiligddd Yuaraendaaldre @RS, The

phar maceut i ;bu?rHe\‘? %Bﬁ%}n@l &s%@rgérﬁs ”E%u@lﬁ%?s bﬁag mearé,ngﬁlrf%)(ar&g egﬁé’ &gdérﬁg free

base of for
chloride, hy@losds MPW@*@’GSW‘EHB@@HG |°86|b6e“59§u¢ gups degwribgd 'M@sﬁtﬁaﬁiaré
aci d, aceti cremémte, mrenpamnetcala,cmdmngtoyntsoph:mrmeducamﬂoeénces adsth, edmlMatkc

aci d, HERAP Blofpafl H10do B8E LSt PDeS PfisHcBURG! BredafditioR afhaCi .
citric aC|d rﬁ ? cor Ci
"Their Manu acture 'In genera any pharmaceu ically acceptable auxiliary which does

not interfere with the function of the active compounds is suitable and can be used.

Suitable carriers and fillers with which the active agent of the invention can be
35 administered include for example, agar, alcohol, celiulose derivatives, fats,
polysaccharides, polyvinylpyrrolidone, silica, sterile saline, and the like.

Binders are agents used to impart cohesive properties to a pharmaceutical
composition resulting in minimal loss from the pharmaceutical composition during



The conpounds of this invention possess one or nore chiral qu@r@gom
and may therefore be obtained as a pure enantioner, or as a of
enantioners, or as a mxture containing diastereoners. Methods for
obtalnlngthe ntionmers are 25 wel! known in the art,

crystallizati o‘?\ O? gﬁat S which are obtained fromoptically ag?r@gwg)g?zgs and
the racem c m xture, or chromatography using chiral columms. For

di astereoners strai ght phase or reverse@g phase columms may be used. The
invention i trated e I l%]m%{g ES

foll ow ng a%%é%é\s'gﬁt a?\trc]js hgd"hg Emgefé’“ %geal ﬁ%%g@ér% é‘ %tzpc%es

t ent - but ox mewrm“ one, apf the %903 WO 00/ 2471 8 PCT/ EP99/ 079Z8 12 el uent:
X-y% solvent A in solvent B neans that a gradient of the eluent of x% (v!v)
Efx a?rg: vent SAsa.&bMuﬁﬁsgm Rith Qi tHdl 4Btiv@TagBRI H1ERE irfvehbord BhrY 88 dfiniésredsed:
Q@51- 1- ( f'S)fof%ﬁ?ﬂw& @ﬁgﬁﬁﬁHVIStﬁ@Sﬁcl ohexyf af ani nyl ) - 2- ( 2- (1- ani no- i sogui no
| i n6- oxy) - et hyl ) -pi peridine la. 6-Methoxy-isoaui noline-N oxide

hydrochl or Isiﬁfaetanfsoa}matgemeea@mwrfg thd%ofitaef afd ﬁl'iﬂré‘t"d?ﬂﬂrc'%ﬁﬁégh@s Aiffbrémurity
75% was ad ons . to gwstlrreds l,ut.i on

ed in or
&t hay ERGRaT B Rehisn o, Ae Sy arePHiR" aRe Vel RoBle onvirgnmepts. Many,,
1983, 48, MActsetaearemn@wg in 3% afimef |making pharmaseulica heasmrapiionares. for
Sfj :j r (r]I [ mglg_ahwaﬂamp@t tedieided qn chab twgfg @Iﬂd?éihihgt@ﬂlseﬁhéUhgﬁf%tl‘b@ﬂ;ﬁcre[nbe#)ﬁ8!&3
added. e (0]
sol uti on of \E%E?\rrc or| dﬁar%lr% 3ﬂeth Iugﬁ{qwﬁ] égmg gic?r%? P?nrfs?fv‘dﬁ@\}th 1.5
L of diethydu staé Shidat £ar et ezpd urm%&eppf%ﬁ%ﬁ @re%'ﬂgotmﬁoqfwﬂ%%ﬂw%{m ch
wer e separ domdildiipnfard tfordxaaple, \palettlatet dlych{(RE@)] add étchiie. et her and dri ed
in vacuo Yield: 85 g (80%; white solid; mp. 189-191 C (+)-FAB-Ms: 176
(M—|+H 06rrethox | soaui nol 0 . .
Vet holsy - TG saTIRgH SR TRY GURche Kl HERIDP PaiEb Ry Mamageuical dayicansiorn ass
careful |y dbebedddseripart ini 4 Patentphdenhids.\the cahtentsdel WSO ard jncatposated by
t enper at ur gnhi9fre@f¥ace.af He@nrth%leﬂﬁe W‘Iﬁcrﬁﬁtémtguﬁ“ iR afifolihts & ch@po@nditoadioRPC.

Excess of &gg%&h@‘ﬁff’ﬂ‘%hbo iegf / ;eet g"“%ﬁtﬁ vacuo. The remaini ng ite
|

solid was r|ed|n vacuo. Yield: 88 g
(88%; white solid; mp. 72-74C EI-I\/S 193 (M+). 25 1 c.
6- Met h@oy - I:—qulnmunds—lowmmutml(li) neayl beaprepatedr feorafa compound of formula (1),

1- chl or o- 6 @ﬁ&aﬂ%é"thé@gmv o 'irpfhe( élipinolg gat E %ﬁia)«c ?‘fg%mr( sg} Vas

dded powd d
S SR L A AN it Ey e =

and 30 subsequrenhdwge thid prasibusiyt Hefssl meaning aNdsegiuanarhyﬁpmteaﬂlegsgmupl on

and 500 M(@@féagmhh@{mtgmgﬁgs Bbap organic |ayer was washed with 2 N sodium
hydr oxi wat er and brine, dried over nagnesi um sul phate and concentrat ed

under t2 dhced pressure, Vi el{dl ng 21.3 g (98% of a white solid. ESI-Ns:

251.8 (MtH)+. Rf (silica | Nt ol uenel et hanol, 812, vlv): 0.75.
NH;
Pg-D~E—(CHy)n NS

(i

The term N-protecting group as used in this document means a group commonly
used in peptide chemistry for the protection of an a-amino group, like the
30 allyloxycarbonyl (Alloc) group, the (fert-butyloxycarbonyl (Boc) group, the
benzyloxycarbony! (Z) group, the 9-fluorenyimethyloxycarbonyl (Fmoc) group or the
phthaloyl (Phth) group. Removal of the protecting groups can take place in different
ways, depending on the nature of those protecting groups. An overview of amino
protecting groups and methods for their removal is given in the above mentioned The
35 Peptides, Analysis, Synthesis, Biology, Vol 3. and in T.W. Greene and P.G.M. Wuts,
Protective Groups in Organic Synthesis, 2nd edition, 1991, John Wiley & Sons, Inc. .



35 1 d. 1-Am no- 6- net hoxy-i sogui noline A m xture of .

6- net hoxy- 1- phenoxy-i soqui noline (1c, 21.3 g, 85 mmol) and g%@@rﬁ'{ %%leacet ate
(55 g) was heated, under a nitrogen atnosphere, to 150C and stirred
overnight. The mi xture was allowed to cool to roomtenperature, after which
3 N 22 April wa@e34/¥ 00/ 24718 PCT/ EP99/ 07928 13 sodi um hydraximbesmeotsut i on
(280 nmL.) was added under stirring. The thus obtained solution was extracted
with ethyl acetate (2 x 300 nL) and the conbined organic | ayers were
extracted with 2 N hydrochloric acid (100%nL), containing brine.

Sug_sequgn:] I éRehfbgalﬂiT' tied N_tda@teamgegmt gp IPgyaRid dmisnaldhatﬁﬁ@doﬁ(t@) éﬂth\gﬁc{éprcae&ﬂed

sodi um y ; . i . . n

2 Torded an S o8l Liihb Mbdd b Ban'iG e held ofiods AT Bpiy Wlalioh §F
(magnesi um s{RdysHYe3IMigationgKe epmpelnds alfrraia @duced pressure, furnishing 11
g of a whit eCsaipbdnds’6fFormtEal ¢ilyEanlid prefddvidHfirom 34&nihouivtt 241) Bemuilf (lI()siok i ca

gel ; tol uenelgthand VIEVAE: 10
3 i o 6$hyg§ﬁm0?é thaeﬁe%oﬁgfh:éaég)l thés)gfy?a%rplﬁg %lp?ogected as urethane 8léch %% Io?n?r 370

oxy-1so oron tribram
ol ) 20° Y SUTCRR GPORRY PR R e Kadbd R Ve N RepripyE e | on
of 1-ami no- 6meaaingexiemeadof the Nrmgotetting gdoup Rg in6Gmpmsinys iafi fars@iar{ilipand
di chi or onet hgggiidat colling Hth %bm?bhrids‘ Sfofrftila PDAdH ARRIHREH Dt ST alave Gnd he
reaction m xture was, pou ed i.n QiSE and QFOQ wa Fj usted to 9 by 15
addi ng conceR{SSHaY 5@5%‘%@?%1'%6? S.CCIIHEOLEﬂ ed] Eéfrpgfae@‘rrat erial was
col l ectedOby filtration and dried in vacuo to give 8.9 g (88% of the title
conpound as a white solid;xdhyp. 258-260C, El-MS: 160 (Mt}. ' H NWR

(DVs~-d6): 8 8.11 (d, 1 65 (d, 1 H, 6.99 (dd, 1 H), 6.86 (d, 1 H,
6.80-6.63 (m 4H), 5.2 ( 1 M2 20 1f.
(29) - 1-t en” - Batlox®Cdn hoayk-2- (2- (1- ami no-i sogui nol i n- 6- oxy) - et hyl ) - pi peri di
ne (2S)-1-tert-Butoxycarbonyl -2-( il”ﬁydroxyet hyl ) - pi peridi ne [l keda, M;
Kugo, Y.; Sato, T.; J. Chem Soc. Perkin Trans. | 1996, 15, 1819-1824; 860
ng, 3.75 mmhiterp@ﬁd’e%?k%ﬁhp&ﬁrﬂi@6f_ef§f?|'104§(él)%%ﬁ}béprgﬁa@ggﬁ@%ygﬁrbw QonkioRREs df ne

{Beyerman, H, C. ' Tray. im Pays-Bas 1 - 165

o no- 6. hy BFBHG-TDGREMAG PHESRroaH e goues PG ThsoteaPR giderula (1) and

tri butyl phospipeptdg qoupling wits aocamasiundever éoraiutas $Dy@H. inpwhich J and D have the

t et r ahydr of up@niobkly | ddfindd MEdIhdLmENinde dptiohally lcentathS anbdditisndhSsaretid v, a

sol ution of gg ﬁéhé/ or@é?ﬂﬁcﬁm P%Wolrﬁpﬁa (()O. 95 m, 6.0 mof) in tetrahydrofuran
qedr rOpw se. /ﬂter S i

(5 m) was a I'rr'ing overnight, the m xture was
di | uted wit hCamenungdsopfeioraas (Hod) And (NadikedrarstihleXra dbereunt Ry (2
x 50 L), drwhete(mXgaedivimaselthbaprevioasiy @&finednmeaningd, eat dadtives dberedf

pressur esq PuphdefAIHOBryRimiAd1 & pRstbEEE HOGrAGRMBISRE AIHE | i Garfilgh] GRhOS
[a03% "or -a- st b AR il O BT i £ Ch B 527 7
di chl or omet hBer&-(@t-hafbl in which DulE)d. o and PaThavestirsrevieusly defingdsmaaniegs

carried out zad BpfibHakp @bMt@mhing a protecting group, under standard Mitsunobu conditions
L-tent-but Oxaﬁtﬂftlﬁﬂmésbﬁihg,zdiglxﬂra%MﬁE%Wié%5 PRL! EiBe H K3pLTR P 2 Gnn, $0- 63%

yield). 1g. , ) o

(2S) - 2- (Z_IéJ ( 1Nakinansk DearGasvsy: £9918- MedgGReh iLhlle o83 4198A)) KpWWighiewsiie To
a stirred soA® Kohiziefczyk and B. Falkiewicz, J. Pept. Sc., 4, 1 (1998)).
(ZS)-{1-Pert-butaxycarbonyl)-2-(2-{1-am no-i saqui nolin-6-oxy)ethyl)-piperid
ine (1f, 371 ny, 1y 0 mmol) in pyridineldichloronmethane (1:2, vlv, 5nl) 22
April 2003 WO 00}’(24?% 8 PCT/ EP99/ 07928 14 was added allyl chloroformate {117
~l, 1.1 mmol). Afte S of stirring, the reaction mxture was quenched by
addi tion of wat concentrated in vacuo, redissolved in dichloronethane
(50 nL) and Washed with #Vsat urated sodi um hydrogencarbonate solution {2 Xx
25 nmL). Drying over magnesi um sul phate and concentration under 5 reduced

pressure,af forded 4 ng, (1009 f o] rless,oll) i wag dissolved in
trifl uor%@ce’&ceh(g%iogﬁmecfﬂg'gwgrﬁgﬁé@zfﬁb%"\/]” 'Ch(_{% "rrf_mgg‘ éf‘ﬁr’Pea 8¥ 2 n.
Subsequent | yaccepsibledwachjpgatei additios afdize eorrspandiag aminenRiNidato elid asitatect ed

to silica geledGeloANBf ¢y RBRF FURGRAY wWitk! B aRmdir¥enRydY&ieo! ardd subsequent

i e foam  EedqguS oEReR-Bhdsito 8Tt 2 Al 1'oc) +. R (o111 ca gol -

di chl or onet hane/ net hanol, 911, vlv): 0.62.



1h. N-(-)-canphorsul phon rLl-D-cycl ohexyl al ani ne (-) Carrph?r)f;z'sg @?%@%gl
chloride (3.0 g, 12 nmmol) was added dropwi se to a stirred B

D cycl ohexyl al anine HCl -salt (2.08 g, 10 mmol ), 1, 4-dioxane (20 nlL) and 15
sat urat ed aqueous sodi um hydrogencarbonate (10 nlL). The heterogeneous

m xture was stWPO¥HHverni ght and subsequently careful ly aci d?cgiﬁ?&wm = 3)
using 1 N hydrochloric acid. Extraction of this mxture with

di chl oronet hane (2 x 100 nL), followed drying over nagnesi um sul phate
and concentration under reduced pressure furnished 3.22 g (84% of the
title conpobpuretylationsnfiaetyyl anl ethsrs pEforppiBgE) EOGMH?EFGSQSBAIHS ghaneic .
(silica gel compaindersin@imaiaellveiigndt ,ackbmplishddvpy @adidn hith BBry [J.F.W.

(29) -1 (N(Oy)bpmhg?g%' ROSLY (o> Sy OREELENBI 0V k2 (& %léNA paycar bon
I)fl-g?nggtlrlsa%” nela'lﬁl‘ﬁ 1R T@”‘? Q%Je Ey# 1329%¥1é1rafluoroborate (TBTU,

321 ng, 5 1.0 mol) vvas added to a stirred solution of
(29) - 1-tent - but oxy6gar bonyl - 2- (2- (1al i yl oxycar bonyl am no-i soqui nol i n- 6- oxy) -

et hyl ) - pi peri di n¢g (Ig, 285 nmg, 0.80 mmol),
N-(-)-canmphors OnyiHD- cycl ohexyl al ani ne (1h, 308 ng, 0.80 mml) and
Nl\ldllsopro;al ety Iamne\g)348 ~1, 2.0 mmol) in dichloronmethane (5 ).

After stirring overni ght the reaction mxture was diluted with
di chl oronet hane {50 nL), washed 30 with saturated agueous sodi um

hydr ogencar b@itsdle sl@ﬂﬁlgnin)atealadtc@ pﬂepHreh)tGrﬁ‘n@&hﬂd%r bE ol 8% raldompdlhd@ of
(magnesi ”m@H@HQ a1y e¥v$ g”%r?d“ L\?e tﬁénﬂ%vhd’u%ﬁgﬁg%e%rﬁé?ﬂ?'ﬁ&uen “%lo ‘;f' on

of the resi Ica
met hano!0 i ngraie Bf wramnﬁlarvé)‘mwﬂae(\ﬂl £y a%@anﬁ@rm%%gvef&v iBLO\GH 4n8ing @Group
ESI - MS:  723p6hdaithithe foRher(\BﬂtH amanogal ynder phdsenenaltematlaletthaoiibro gl of VI V) :

(()298,;1 13(5N-1J((E _pound SF gor t():?/g e rted n Oa?npher 5‘){) rg?r(lmr?g vfmshogw no
i Goxy) - k1P Usrige Al LRGN Atghgfh RTREELRT

tetrakis- (taaeMeraﬁqulacbb@amm)grpa;b bécnrmqtm)ism@ormla 0/) 0Bompoundswd forendtbed t o
g C'SI"I[ IEIr3£r99/ 07&%h°&ls&fbe§]&§5méd {I:N‘l('eétmentzaf é&hbbur?e@.oé”f M@n?l)@l (gl‘ﬂ)gtgﬁtz sodium

C orsu ni n
1-allyl oxyc%ﬁ“goﬁﬂ %‘Jraﬁng%u?”sé?fgdzﬁ ftQ-gox )az{é‘lgﬁ'g%ﬁ%ﬂ?per?/dl ne (1 i, 480 ny,

0.66 mmol ) and rm*f)holine {0. 26 m 3.0 mml) in tetrahydrofuran (5 ni).
The reaction m xgdrg was stirred for 2 h and subsequently concentrated in

vacuo. Resi dual ribhoi i ne was renoved by coevaporation with 1,4 5 di oxane
and the m xtur &ij ected to preparative RP-HPLC (Delta Pak C,a, 100 A,
15 urn): Mo 0.5 M NaHZPO4 + H3P04 pH 2.1; B = H20; C =

CH3CNI H20 {3:2, vl v) Cgaem ent: Tinme (mn) %A %8 % 0 20 60 20 10 30 20 20

60 32 20 0 80 37 20 0 80 50 20 80 20 After collection of the appropriate
fracti ais, Cérepannds wf dormmdta (8swhemth ¥sdntgY haveNha prévaelstc téfned oneaningysand

subsequent | gy M@F&Mé.hé@dﬁonwcshgbmm@a? fcsfamﬁa‘sg 1) @kﬂt?élﬂméhtt Wih GHEREREI as a

Anal - tpLC Feifler Goameines ol Binda (I )kn SrBed 1 fhora b4 |,

NaHz P04 + WOW’@H;@ Ghapmanoet @l= @@széow 890 (194 ? Grepiheft2H-Ti ne

g Im ng} %A ‘;/E?br&ﬁéié’ﬂn B-02@: 68n&hnBO. 26U A. BMod6i-0ald, Afhda0, Bd.Gcil 06, 6¥t(@ard)on

N- (N - S?%’opoxycar &Q%rlcbé) f}‘ﬂ@ﬁ%The@nE?&ﬂﬁPgl é‘ﬁP’H'ﬁr}VW %re: 1X- r(r:iHn% dlgo(a:.tlil nol in
- oXYy) - pr 65th.0£0 @yﬁqatbﬁgxlypwq{@egoc% best R{gpare by convertmg 6-methoxy-

N— Per t - but dxyéndionyHeldricksdro WXy Radiiguezp Caparrgt €hkmh883 018/ Bas43846)09 nl )

10 mm' ) Mﬁtoqqﬁ‘mo}l@e %al?té {F fath §§|e!*htc'icpr}=u9ﬁ a%%'cﬂ ?db\é @emzﬂfc dcd, ¥igWed 10

in et ydr uran stiry

a
Cver ni gnt - Bl heiniata’ s SUbteRROU 8ot SR @xw,sr%"tswﬁgeaq HhfThfngdded
and t he30m )«Bag@ltwas phbsphoed chioridefJ. ddddinsoondlA8. GhenCobmeari®: 484 b 989))t he
reaction m xture,



35 followed by purifica#ion of the residue by silica gel chr hy
(eluent: ethyl acetatel heptane, 1:4, vlv) provided 2.18 ¢ (%%ggﬁﬁgéﬁfe

#itle conmpound as a white foam ES1-Ms: 300.2 {MtH)+, 244.2 (M:rH C4HB) +)
200. 2 ( M+H- Boc) +. silica gel; ethyl acetatel heptane, 1:4, vylv): 51.
22 April 2003 "6}5572% 8 PCTI EP99/ 07928 16 2b. rotlebbsnis

N-t ent - but oxycar bonyl - 3- cycl ohexyl am no- propanol Ta a stirred sol ution of
ethyl N-fart butoxycarbonyl -3-cycl ohexyl ai no- propanoate (2a, 2.18 g, 7.3
mol) in tetrahydrgfuran (20 nL) was added lithium alum niumhydride (1.0 M
solution in tetra dr}\‘ofuran, 10 mL). The reaction m xture was stirred 5 for
1 h, after which hytoacetate (5 nL) was slowy added. Subsequently,
aqueous citric agld (0.5 M 50 nL) was added and t he het erogeneous m xture
was extracted®® wth Et 2002 x 100 nL). Tt~e organic layer was washed with
aqueous sodi um hydrogencarbonate (1 N, 25 nL). Drying over nmagnesium

sul phate, co | er.r r.e i alL iljca
gel "chr omat one Rp e POUHRL"Bs rhitBhE BsPS TG aBps o I BE°00AR dbbchbed §
1.50 g (80% Msthodia rrepare the spmaAENdssofthanneatipdaFan bescafisd At oy metiedy +
280. 3 ( Mtbla) com2O@y Xnbivirlih BeHE} for tid BotlilyHdr BoaYensakbn ¢ of beptaiefedgmerity|
ﬁf?t a: elbh;apt Uty %slbéithé’ﬁ%’igé i titdq, miked anhydridle,metgod, activated eslt r method, LA
N-tart bt oxked DoVl I (S L e 00U DOL L SO s 1D i s 2
N-t art - but oxsacamisatigh - Supprdssingx ytempaimdpr olikenoN-ligisoxya8acinigydel. @ndmoN) and
1- ami 30- 6- QYW@émgﬁitﬂHéﬂﬂé.i?\ﬂta{)]EbemeMS Nare dies@riméiug: e PBtidds! Z\gggﬁa,
procedur e N ; : - \VB: .

(g o S Seets ot VBE & qr@%@h@g HiedRrey ?f@zaﬁ%ﬁ% Préce. Now

di chl or omet h¥®il 88 hafbl Knage, 1A. Vizegiak,oVaBanpgrapth and. P3-Qiflesgen.y Fefkahedron

r Lcar bonyl anigth; 305 d9R7 nrdgonafd 0y Capsionyl. im. GhehnlSexy Hagi 4897 heoi tl e
conmpound was prepared by Alloc-protection and subsequent Boc-renoval of

N-t ent - but ox¥car bonyl - 3- (1- am no-i soqui hol i n- 6- oxg)(y)r OE¥| ééc cl ohexyl am ne
(2c, 260 mg, 102 68MRHNCS fdheintentor oviitle CRR SeLBUNE T8k et P i HaseEmaniee 1.
Yield: 177 nigolated(frdfythe ESictiMomiB8. iR thd/iddn-of 3PBa@ngchiiitallly lascdptab!&fsalt.

(silica gel;TRd shdrRRCERIAANSECRBIHRASHHs maly/aldo b b¥taindd: Wy ftreatifg the free base

D cycl ohexyl ni ne benzyl” ester hydrochloride Tg irred sqlution of

N s ont bt ongaﬁm@ww& 5 or G, 97 MP TR e 3551 gs yfagbh Ehonfie Myt |
(50 nL), conkramidendydrogen addigatseifuricacid apiipsahericsatitn 3B Galds eropiongzagid. 5. 0
mol ) . Af t ergigédiier 4618, hedleid Hoid t h@ldrf&?(dcid?nmﬁim‘h%&ﬂpm mrmemhfaatleglciﬂ,n
vacuo angh red| s , [ : : sequent |y,
benzyl b?%m’ %]gﬁ??ﬁf%@a@#@;ﬁﬁ% Q%’s@ﬁggggjh%ﬁgﬁg&arr%'gt?tufabn m xture was
stirred overnight. The m xture was diluted with ethyl acetate (200 niL),
washed wi t h Bouenosoundsd iofithiS hvagtibmgoseess dronart o(elchidal Rarkon @tamis) andimagrd

o Che resi cioaiae O AlnbP s SIS ASINE of BTN TR BEMTRomEH) of BEa L O
O o et bl e RaRB R e Sorsi PheBlads 1B Spieuted BB b S -
i n vacuoZfandwglraquintheyart,reat estallizatiaphyalisogeinh i obtainedi fiom opticalyxane
(2 5230AprrL_) i 91(‘) Bﬁii\\;\%tabﬁilﬁizdjglﬁhégé&%rﬁibtmixtu@ drechedrn g ripky WisfgVétiiral 8516@AS.1 _dred

ri u essure,
yiel ding 2.9 asgterﬁgﬁ‘%s%‘ag?*ﬁgﬁf’i“E‘s?rg'[eg%’%%gBﬁ%seaés]&'g’;\'}ﬁ‘tqg%?gﬁﬁ%q' ESI - N5: 262. 4
(MtH) +. Rf (silica gel; dichioronethanel nethanol, 1911, vliv): 0.41.

The invention is illustrated by the following examples.
30
EXAMPLES

The following abbreviations are used:
Alloc: allyloxycarbonyl
35 Boc: fert-butoxycarbony!



2f . N-tent but oxycarbonyl - N- pr opoxycar bonyl net hyl - D- c~cl oheﬁ/A ajg)ioge
benzyl’ ester 5 n-Propyl bronpacetate (1.05 nm, 8 1 mvol) was a dI
stirred solution of D cycl ohexyl al ani ne benzyl ester.HC (2.94 g, 7.4 mmol)
and N, N-diisopropylethylamine (3.5 m, 20 mmol) in acetonitrile (20 ni).
The reaction mvahori@igvas allowed to stir for 6 d and subsequebtieyssnres
concentrated under reduced pressure. The residue was dissolved in
di chl oronet hane (100 nlL) and washed with aqueous sodi um 10
hydr ogencarbonate (1 M 50 nlL), dried (rf#gnesi um sul phate) and concentrat ed
i ndvacgo. ThRett: Mge: Solasit Anasowant B eshahs ahaterlgiadictt shheretuzmrt pa%% R ofrl) 5
and subsequ { A I 3.5 20 Mo
and di -tertgﬂl&é%ﬁ’ésggrgﬂt Brlr\lteég/ ?\"fv)%{%dvgapéwg&%ﬁ lrr‘ﬁsfl rring far 4 d,
the reaction m xture was concentrated under reduced pressure and purifi ed
by silica gEkamptlegtrat ogr aphy 15 (el uent: 0-50% ethyl acetate in heptane),
yi el di ngs 2 4. % arfbhé a8 IgHonk EDCY/ERHEIY i AnifyIf-2L (241 JadfiRo 556 MS:
461.5 (I\/Hrl-l)gz%) dsz)(al b d gbl 5 (VIFFF Boc)l+y|£Rr( t(SIaI i cgqgeﬁwl_ﬁ&myl
acet at el heptﬁ?‘% -ef,h.yg pmen "‘eo 27 29.
N-tert-butoxycar bonyl N- pr opoxycar bonyl net hyl - D- cycl ohexyl al ani ne 20 A
|S\j?:DUt ![ OB ?f 1a. 6-Methoxy-isoquinoline-N-oxide hydrochloride o (

er uto Yy 1ra’
cstor (2r) B RHpeRY R 555 o‘*ﬁf&‘%ﬁi%@%@ PP 7528 3¢ %ﬁgecf’rneat ed
with pal® admmwem tacei vhired sahdioso & (ﬁm)@rhexwggu'nd)ne Wer@rgésﬁorgasl
bubbl ed t hr RogrigdebeCl; ak tGry. Shbmt 1883, uf6]e334at3Basphesi ¢ mm]emf’oz Laoperl od
of 2 h. Sub t [ t I d the
filtrate m@@%m;g”a"e gﬁfé"*ﬁar%efgﬁ o Fgr“‘é%gj”d iﬁ%gw“ d ol £ BGos
of the titlWas3Adeshin With fesueef 41 70pS By 31 Spuder 1y -
395. 2 ( M+H- sdAin+of hydroged mbﬂﬂﬂ:mrdretﬁf/l dtbén wasmadEd, Drlutron with 1.5 L of diethyl
ﬂll- ?Rﬂ OLW?t%ﬁ@reréEEﬁehamoﬂJrecr tdtionVoWeliol- & stallghw{uﬁh were separated b filtration,

er ut ny! ne |an|

50 (1o a1 SRR SR BB R Bfien v Y el .
Thi s corrpourrrcp 9,-1gr Epdt)ethB-Min176 (MH"-HCI).
N-(3-(1-allyloxycarbony!am no-i soqui noli n-6-oxy) propyl })-cycl ohexyl am ne
(N-2? ]_:ng Loty d-Coft | al 185

er ut ox ohexyl al ar nne
mg, 0. 59 nisMetgevy TIOR8 e A0 HE, WODEArY 1 1
Yi el d: 221 ayled6i Yortidas| tel\yﬁosﬁma?yl&rﬁﬁ'rc(dVErﬂﬂ)ﬁme8tla BemMrHtL@ng)QWCBaﬂerG
(I\I-M(HI;:- Bgr%-lp-omﬁé%&l% Hnﬁ@regﬁés sﬁ’r‘réd‘kd?r@ﬁ%t' Goe). TRk ; ?ﬁ”@ﬂ phds iaoer'cHDondQc\)/@a% n?): -

X i ny [ i

- Boxy! - proprg ¥8‘H€ )Aﬁrﬁeﬁ‘é%mgzyﬁﬁ% }3‘ %/@5 0"1’&"4’?"339 fftered “shd
PC ~' /EP99/dIIB@28Vi‘810TPﬂ@1 |Gﬁ|ge(8§%|)qyduwcsq}rdsmm éaaﬁefél Flrhgn 193 (M),
N- (N -tzmnt - but oxycar bonyl - N propoxycar bonyl met hyl - D- cycl ohexyl al ani nyl ) - N- (
3-( 1l-allyl i i i n 6- oxy) propyl))-cycl ohexyl am ne
(2h, 221 fege 1188 Hérfb ﬂHmo Ré gdure described in Exa l e 1i
for the rentvamiggretgid f@rqrwﬁdu%a%eﬁwndrwa ¥ &gpleqimanand Phanel &ude
product wasg)jtwasaddued\wolwdedidofdtassaume hidroriie (8 4l g)oTleaceture veas bedtdd knderd v, 10
m) and stig hhgbAlauRodbh %é CH40E! B I Reaf G fo0fdThe Tk té‘ﬁﬁer‘éﬁﬂt&f‘d\}fgr atp ed
procedut® oeé’gﬁ?‘ﬂ'{%' dﬂ“tEQ O1m L#%eggﬁotdl' ?‘Mérioﬁ' e(?"&’ 'IQ” %‘E:cﬂm&r‘? acid

and subsequiitttiotogefitainei The iocganid Ieydedaﬁwawgeq 4/thod Noﬁoctllhe hydtdxilec svatesund as
a white fl ufdibrp@l bfkd &t mhd néﬁum@ﬁ hﬁte(é\ﬁd'aohceﬁtgﬂe@uﬁd&@bduceﬁr}ﬂbsswLC

retentlontl ) )l e 3
N-[ 111 -pr éa#ﬁgn%n(h%ﬁ ]2 [ﬂ%’t%l%ﬁ%x%%&ﬁgmér@ elﬁ% %ydﬁql%‘%q oqui no
linl5 6- oxyt?lupn@/pwahel BA2cY/up @Syl ami ne 3a. Et hyl

N-ter f-dgut oxycar bonYl - 3- cycl opent yl am no- propanoate The title conpound was
prepared fr e m, 10 nmol ) and cycl opentyl am ne {0.99
m,lommf 1SATNEEREN %O&Q%a eld: 2.28 80% . 20 ESI-N5: 286. 2
( M+H) +, mixtype f EAnghaxy- EBW@WW%&N&“W%@ 1857EMg R [@nd @rygpnium

acet at el hepicete 554;; whs/ heaf@d4and&ba nitrogen atmosphere, to 150°C and stirred
N-Pert - but qxx C REAP

pr epar ed fromﬁﬁ@? gﬁﬁg%ylégggﬂﬁoﬁg&c%gg (F)O(pentylt(?elrri?:‘lrgté)téJ pngr}%lrr)lgﬂqoate (3a,
2.28 g, 8.0 mml) using the procedure described in Exanple 2b. Yield: 1.34
g (69% . ESI-Ms: 244.2 (MrH) +, 266.3 (MtNa) +, 988.2 (M+H C Ha)+, 144.2
(MtHBoc)+. Rf (silica gel; ethyl acetatel heptane, 1:4, vliv): 0.30. 3c.

N-f art - but oxycar bonyl - N- (3- ( 1- am no-i sogui nol i n- 6- oxy) - pro~yi ) ) -cycl opentyi
am ne 30 This conpound was prepared from

N-t erf-but oxycarbonyl - 3- cycl opent yl am no



propanol (3b, 243 ng, 1.0 nmmol) and 1-am no- 6-hydroxy- |soqugglglih|%0(31e 160
ny, 1.0 mmol) by the M tsunobu procedure described in Exanple . Yield:

262 mg {68% . ESI-IVIS 386.1 (M+rH)+, 330.1 (M+rH C4HB)+, 286.1 (MtH 8oc)+. Rf
(silica gel; ' {) thanel met hanol, 9:1, vlv): 0.25. 35 Bq, T/EP99/07928
N-(3-(1-all yI oxycar onyl am no-i sogui noI i n- 6 oxy) - propyl ))-cyclopentyl'am ne
The title conpound was prepared by Al oc- prot ection and subsequent
Boc-renoval of

N-tart-buto n I ¢, o nt amn
e {3c, 282 X%[ﬁl@%gﬁ/& ?dl(éLOI EQ @BIOS ?gl‘@% éébregcgﬁ(ure J?r@ I le 1
g Vield: 17§°fU“°2‘2W¢®reP‘1fa°2'€ﬂ)3/‘Wfbgl@C@HB @ CH0EVI0) b b mmgemggmc
ESI - MS: 370, IayérMFH)eﬂe e’&&ﬁct&d (VWWlerH-2AIN oedtoctRrid sicidi ¢E00g@hL), containing brine.

di chl or omret haps, ;ﬁ}@ h%?’the"é I)GOUQ léﬁer whs ad usted to 12 with Fal Sa nﬂ?) N-

i 1P
(NZ%|5N( 1f :Ir ylbli‘i"}éﬂc‘/2 arﬁ?\'%'gﬂn%a&%‘aw %&ﬂ;ﬁ %% @Eieﬁ{c' %?fgé%/fbéﬂt%%ﬂ'ﬁ ne

Thi s conpounidyevasvhice pas edashednwith brine (100 mL) dried (magnesium sulphate) and
N-(3-(1-ali Yéd??é)éﬁt@étg@UM&&%MeH%fP@élﬁuP@ffbr'ﬂTs@m@XW@69&’%?& 36MCI7BRQNEYI-ABI ne

(I\I?)'(tjertligguggxy%aéa‘ﬂﬁgo W&W;r BBW’%%}}PWEU%@(@WBW(&Q% ?ﬁlv?alrﬂ'ﬁe (2g, 185

ng, 0.50 nmmol) by the pepti de coupling procedure described in Exanpl e li.

Yield: 2f e (17Amfth-6- 50 szli?o{ﬁelo {I\/H—I) +, 667.5 (MtH-C4Hg)', 623.6 .
M+-H- B é I g 64 3
?\I—I N:p?g)p;xvcar %A }:)ﬁ@?rgﬁ tritf}r'n%g (qé}exv{' )hﬁ‘%@{é} ?&&'Chlx 5')%“%% Yol i n-

6 oxyl - pr opeddded (f(f%ﬂ"ﬁﬁ%t‘ﬁ ¢ sHiffef soludioripd t’?'i"‘l”é’ Qf BRpwNYrisoRdinofine bt Q gom
N- (N - Pert - bag exqyatpimb o8y kniN\bf dichloromethane at 10°C. After stirring for 4 d at ambient

pr opoxycar bot@bi}fp?ﬂ%'th@ii&é@ﬂﬁﬁ%@Ja@’b‘oﬁyéd)m .eéaﬁ% MVGRUERIRANKI A no-i

R R e el e Bl

Al l oc and detr@iromt@dtdrmé igvamodo gier 8.9igc@8P0 vf Bfe titltecompoudd @s wasghitef folidt ed
by theolor1 eRIafh 3t byg26Bc: HINveS-ebr @120 IR {degoLds) E3<anmlt(a iH) 7%&3'1&41
usi ng q Q i zation vyielde

(59% of theé‘%‘?’m°°°%8rﬁo%%@ﬁ1§g%ﬂﬁ%?i% Pﬁ?f 2 GBI B3NS, 230, 5 (M)
573.9 (M+Cl). Ana(. HPLC retention tine (gradl ent Exanmple 1j): 25.84 mn
(90. 1 %30ur i 1fy(25)-A5ebataxyearBori\-@N2-(1-amino-isoguinolin-6-oxy)-ethyl)-piperidine

o oaoxvear hagyhITgh Bt aﬁy&{wbqg%a Vb rbfite (el RP; ¥GBUYIO8dY,
?iér“boﬁ;?’qu o) SHRSPEAE, FrpAet o '21%3 Bod téé@re%&ﬁwquagrea@@gared

from et hyl doonylregobred (2899—(%ydm®yefmd) )’lpandme;[BémﬁmByl Hri8.n&e€ T84 1@hjm.10
?Ig' )2 accor q"’é}@ E§ 172'”13.‘9@ 785. 755]e|1damﬂ=107§—h?d %qurﬁ@ltrrel\/@e 21%’0 2m§ FIYBU% +,

e at el he ane
2 D a2 R o 8, By 160 %6 ﬂOQbu%r 53hBpalto

Thi s Conpourtgtrq@grqju@pﬁv @Idilmgt@mormamlde (4:1, v/v 16m Subsequently a solutton of
N-t er f - but oxdietayibautydlcamoxylateotnuds ke Nomrmapainoetrehydafurah Blnd) Wias3addsaoi )

h <EPlgpVE:
203 (oSSBT S SR s o o
acet at el hept"ﬁwewai e4j with 2 sognugyhydr xige %hsp nzldegrle magnesmm sulphate) and

30 concentrated under reduced pressure. Purification of the residue was accomplished
using silica gel chromatography (eluent: 2-10% methanol in dichioromethane),
yielding 827 mg (60%) of a white foam. ESI-MS: 372.2 (M+H)". Rf (silica gel;
dichloromethane/methanol, 9/1, v/iv): 0.41. The same reaction was also carried out
with unresoived 1-ferf-butoxycarbonyl-2-(2-hydroxyethyl)-piperidine (10 mmol scale,

35 63% yield).

1g. (28)-2-(2-(1-allyloxycarbonylamino-isoquinolin-6-oxy)-ethyi)-piperidine
To a stirred solution of (2S)-(1-fert-butoxycarbonyl}-2-(2-(1-amino-isoquinolin-6-oxy)-
ethyl)-piperidine (1f, 371 mg, 1.0 mmol) in pyridine/dichloromethane (1:2, v/v, SmL)




WD 001 24718 PCTI EP99107928 2a 4c. 29 April 2003
N-t er f - but oxycar bonyl - N- (3-(1- am no-i soaui nol i n-6-o0xv) - propel ))-cycl abutyl a
m.ne Thi s conpound was prepared from

N-t ent - but oxycar bonyl - 3- cycl obut yl am no- propanol (4b, 229 ng) 1.0 nmoi) and
1- am no- 6- hydrweaye/d4gsqui nol i ne (1le, 160 ng, 1.0 mmol) 5 by t RETAPIHNGSEbU
procedure described in Exanple 1f. Yield: 230 ng (62% . ESI-MS. 372.1
(MtH) +, 316.1 (MtH CdH$) +, 272.1 (MtHBoc)+. Rf (silica gel;

di chi or onet hanel met hanol ) 9:1, VIV}: 0.26. 4d.

N- ( 3- (1- al | whoayday b chprfoondts Qati QR N ninalX YAfted raopedf )skirringe kebiddaglichn ne
70 The titl g aRIRANG MR P bFPHRRN0Y: WhieP CodHcBhftbl 97 B0, SHBREAVG i

Bac-renoval |0

N-t er f - but oX§RGTRIRANSI(50 1Ml apmh Washer WHBI 3 §2BURIRY)SOFIUTHIVSrogsraaHNt@A ani ne
(4c, 230 nysol@iod2(2mity ndgcOrdng@veo mMdgaepiuoc ediphatedasd rdobeshtiatiorbunadpt e 1
9. Yield 16Guéd 6r3§s@re a deNﬁSO%@H%OV ooic?tﬁfésg of Wﬁ'bl@‘WaQ‘a}ssolvgﬁ in
(silica gel,..dichioronet nmet hanol g

N1 Nt - R Rte o R RGP ARRr 5yt Ve nlA DDy A SR AR Ay ) - N ~3
( 1-ai |l yl ox§uksenentlyatiierreadtonauikiuce was ceresirpigst isperyq accyeumbmjeq/tcasﬂme Thi s

conpound wagel RfoRPA @ArdnifB3raphy (eluent: 2-12% methanol in dichloromethane), which
b K e UGB s s
pr opoxyHhr @é’t"ﬂrﬂlog &dﬁ'b%&%ﬂ@F@ﬁi%“@az’&/mﬁmﬁnﬁ'ggﬁﬁvﬂb Cf%i } by the

pepti de coupl i ng procedure described in Exanple 1 i. Yield: 207 ng (73%.

ESl - MS: 709 p ALM:E) Mk talaffQ- 6 (MrH Boc) +. R (S|I|ca gel ;
di chl oronet ha
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i nfi-oxyl - ;PBBG”" ﬂ’ﬂ“@lc’ E;X% .. rid] —X‘ 2 April 2003 WD 00l 24718
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Nt ent - but ddyERr o tejlicagiet yedhbpsemptpraeimedhanob fdbIv)sh34.215 ng, 1.0 ol )
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Under a continuous stream of dry nitrogen, tetrakis-{triphenylphosphine) palladium(0)
{30 mg, 0.03 mmol) was added to a stirred solution of (2S5)-1-(N-(-)-




20 5d. N-(3-( 1-allyloxycarbonyl am no-i soaui nolin-6-oxy) 22 April 2003
~oropYl))-cycl opropyl am ne The title conpound was prepared by

Al I oc-protection and subsequent Boc-renoval of

N-t ent - but oxyr@%Q@%ﬂ 3- (1-am no-i soqui nol i n-6-o0xy) - propyl ) - ¥expPRleRY! am n
e (5c, 226 nmg, rnmoi ) according to the procedure described in Exanple
1g. Yield: 148 25 ng (69% . ESI-MS;, 342.2 (MtH)~. Rf (silica gel;

di chl or onet hanel net hanol, 17:3, vlv): 0.36. 5e.
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590 ng, 0.85 mmol) according to the procedure described in hple %’ for
the renoval of the Alioc and Boc protective groups. Purification of the
resi due was acconplished by the preparative HPLC procedure described in
Exanpl e 1j . Dewalob4vgs usi ng 0.1 N hydrochl oric acid and subsequamto/o7928

| yophilization 5 yielded 107 ng (25% of the title conpound as a white
fluffy solid. ESI-MsS: 511.6 (MtH)'. Anal. HPLC retention tinme (gradient
Exanple 1j): 42.96 min (96.4%purity). Hfanple 7
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n-610 oxyl - ﬁ&@'s’tnrre&"s%ﬁftfpﬁ &eetﬂﬁl MHMBREQRE.E @% %‘if?mpoxpro%a oate

rLI -N-ferf-butoxycarhbo I’(])y onyI amn
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(66.6% . Exasopis: 84001 (M+H)", 344.1 (M+H-C.Hg)", 300.1 (M+H-Boc)'. Rf (silica gel
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resi due wasmgi @8dInveql) aecordingfo (hepratydurqidesyitedds Exanaiet ta ¥igldo 1%l g 2 N
sodi umzwydr@ryge simson.ashol | qued)yby ead.paciien- Awot)h diret hysirdherge(;50

m) . Subsearﬂﬁnhj%yd_& Ogﬁﬁlﬁpgf{olt% a\llgléx(?% | ayer was carefully adjust ed to

2.5 using 1 icracid raction 5 with dichl oronethane
af forded an organic |ayer, which was dried (magnesi um sul phate) and
concent r at ezb. md&n‘oh@eﬂubeﬁeme&&uskethdrebldbn@4 82 g (77% of the title

conpound aSTcSa‘a‘%lwﬁaﬁ‘i3 sﬁfr& ibf of Eﬁ%t% n\fl WWC oh ?Qnaﬁ.f{f'\(wﬁl) 10nplof! | 1 Ca

gel; eth acetate acet | @ 0.” 10
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alyo n ui nolin r||ne ,
z (2 al by oo e el s S P Thhuhos,
provi di ng 3@@ ngjluted with ethyl acetate (200 mlL), washed with aqueous sodium
35 hydrogencarbonate (1 M, 2 x 50 mt), dried (magnesium sulphate) and concentrated
under reduced pressure. Purification of the residue was accomplished using silica gel
chromatography (eluent: 0-30% ethyl acetate in heptane). The combined fractions
were concentrated in vacuo and subsequently treated with 3M hydrogen chioride in
1,4-dioxane (50 mL). After stirring overnight, the reaction mixture was concentrated




15 (58% of the title conpound as a colourless oil. ESI-Ms: : H) +.
Rf {si'lica gel; dichforonethanel methanol, 9:1, vlv): 0.23. ?82(6:'5&11%0&)%

1- (N-cycl ooctyl -y-tent

butyl - L- gl utanyl)-2-(2-(1-am no-isopui nolin-6-oxy)-ethyl)piperidine 20 This
conpound was pn%@ﬁ%”ébﬁ from PCT/EP99/07928
1-(N-cycl ooctyl -y-tert-butyl-L-glutanyi)-2-(2-(1allyl oxyam no-isoqui noiin-6
-oxy)-ethyl)-piperidine {8b, 380 ng, 0.5 mml} u5| ng the Al oc-renpoval and
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di ast er eoi sowedes reducg pegssuienyielding 2.9¢g (7 Nf@) 053173 tktie(qvmqpund Ana|whitgdpam.
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mn (52.0% 25 purity). Exanple 9
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Er ?(Iil-edrlr §| gr)?(g%g}o Egrlfﬂﬁﬁégme regBBe was effteﬁtefl bB_thegf'eéﬁlrath HPL e nglc?dtge{ 2-(1-
al | yl oxycardséstipednn r@tazw ébqﬁﬁ?dﬂﬂgnuma)%v Nehhﬁypy Bi'cbéf:'ﬂdawesr(@@quqrgg Ny,
0.29 mvl ) ppdiliaatidni yielded@&7-mg (4 b Yi4af thatit: compaundaplaedhiterfightsolid0BSHD

(98% . S 'I\MS 5?%@%&#@“”5@79 ({Hech)SiAnb AR retdhdl R THLIRAE EXBhPRG):

951 5, vI V) !
1- (N ani | | #8S4rBBA ?%étWItY)D cycl ohexyl al ani nyl ) - 2- (2- (1- ami no-i sog- ui nol i n
-625 oxy)-ethyl)-piperidine The Alloc protective groups in

1-(N-al Iyl eeuapidgny! - N-ani i i nocar bonyl net hyl - Deycl ohexyl al ani nyl)-2-{2-(1-
| i .

0.28 muol ) =v
(10 rol1$% P&;oxyi-pEe slonantyls
acconpl i shed by the pr epar atl ve HPLC procedure described in Exanple 9 j.

Desal I hi |
af 1 or ded 8 5%%@%@“#%@5%@"9 [2Edeang 9“'1@“5 Iii*%?%oéfﬁ s g whi e

fluffy sol ithe tits QWBPO‘HB’B"@S{ Wﬂytﬁd §8d gthy P39 anl¢ éOGP’rﬂT@O?@d 259. 3
( C, 6Hz 3N20 pyglofEbyl@miabHPOS, mE IR, BméIMaCtdrdingRb Foginipile dageield: 2.28 g (80%).

di chl +9 1982 l
{lg(riadfgg{fet%ﬁm@ %%@WLH ob&0 (KA#J) 04 1§ﬁgz5g§ﬂlgzeo€1 an$ éém&ae@aéi %Z)II i |
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1~N-cycl ohexyl - D-cycl ohexyl al arti nyl | - 2- (2- (1- am no-i sopui nol i n- 6- oxy) - et hy
1) pi peri di 8B. 8-tdrk-Butolycaehaiye3)yclbhenab@hexytopaddgii ne Cycl ohexanone (1.55 m,

15 | |

(2.08 g ) 8 Gﬁgﬁ%"m‘?\laﬂ%%' ity RER | Kderp EBW?’QW? <JLBBgario; °01
acet i c Ci B’OPSG‘PJ%%dG%n?I $.9: sfbel'ﬂfﬁ?ﬁ iSRG 8 RTBETHHS deserid 3'“1@"3@"”‘1 bm*rnl )
was added ieth:t1B% g @GBO6) ESI-MSxR44.2 (Mabl)'s 668 +OhagT n8gLM+BEC &) 17442 t he

10 clear sqlitigapy-Wag g eNthAY Schiseehtdngdyaedyproessure and suspended in
wat er (15 @AL) ? er (ascfe :bf Pcah'?l on %{1 Nb y dr ochl (\)I?I c acid) of the

het er ogeneous m xture to pH = 3. 0 di chI or orret hane (150 ) was added and
t he m xt ur ecaécberts arhomy A spam VClope

drleddémgmﬁglw ugamsth aeémca@ﬁqravwf u@z@ camﬁwp@@ @ ; érmEI e

rovidin 9 X

D5a 2 ( verpehiad 38> ks Bio, ' \Epid] fnd 1BAHES, ﬁf%%%%&wsﬂ & f60.58) 55
viv): 0.291 Olrnmd) bnﬂ(qu&wo@H@xchedprecq@pa inf el I1. Yiekd: 262 mg (68%).

1-al |yl oxygsr-kngny3gert ngu+$093804al (MEHDYL) etaBBl 1 -(pi+peBoe)t N&S 2QiliEAi gel;

conmpound “@%hlﬁfo%&ﬁ%/%é&%” 5350{119*]@%' - D cyci ohexyl al anine (1la, 127 ngy,
0. 50 mmol

2-(2- (§5al | yl oxycar bonyl am no) -i soqui nol i n- 6- oxy) - et hyl } - pi peri di ne (1g,
178 ng, 0. 36. M| i) albdoﬁvberbpawamdm isaoqyindlinep- ommmw»cd@emnt\badmen Exanpl e

li. Yield: ng(hﬁf weﬁﬁfre ed% jﬂxllﬁn‘%\\%@tlon éﬁlgsu@)s J;\G oc-?e%zg\%l of

M+H- Al | r n
( oc ohin aney. et yl?cyclopenty amine (3c,

lgli
0. 691 0. 72 zfe'a*bél?ﬁ‘\é - ‘(éta"%o aosw%n

262 mg, 0.68 mmol) according to the procedure descnbed in Example 1g. Yield: 171




lic. 2 April 20Q3
1- (N-cycl ohexyl - D- cycl ohexYf al ani nyi ) -2-(, 2- (1-am no-i soct U|2 noPri'n- - oxy) - et

hyl ) pi peri di ne This conpound was prepared from

1- {N-cycl ohexyl - D- cycl ohexyl al ani nyl } -2-(2- (130

al Iyl oxycar bonv;vl‘l)é\%"ﬁ@-i soqui nol i n- 6- oxy) - et hyl ) - pi peri di ne (EHFPQSQZPZP@,
0.38 mmol ) follow ng the procedure described in Exanple 1 | for the renoval
of the Alloc protective group. Purificatijgn of the residue was effected by
the preparative HPLC procedure described in Exan&he 1 j..Desalting using
0.1 N hydrocMPor®%dci BOLNS: s B8LquéMtt) yophP L zaddiiAlIoslel dBY GRiEaNyI8tE39)
of the titl edichowmetithreegmethamolt €7:8| wiv)f 9.435 solid (2 diastereoners at

pi peridine C-2). ESI-MS: 507.3 (MrH) +, 623.4 (MrCl). Yield: 224 ng (76%.
. 07 o A por ARy BB G0 00 b LA S0 EXRIBLIS
PCT/ EP99/ %7 9 sallybxrsathenvéaminoisqaNinaiing-axy hpopyh hevstapentylamine

rl met hyl - D- drgesmbalinivay btepirdBfrom-q3-rohmdyicadbhyla@in@sbquiQRy-yxgycl oh

exyl am ne 5 C > proce dgsar Loy the p [ npl es
N-(N -isopr o%ﬁ@@?ry g’%ﬂ%ﬁﬂtg ?néa(%d?%%gﬁn%/ g‘l%gnzlnﬁ%ﬁ) !aﬁg ?e{‘?&gﬁﬁ%grh%ggﬁg] nol i
n- 6- oxy) pr op&’P??W&?@PBﬂMV&ﬁrW&'%&’|ﬁ?@’ﬂ8r(gﬂa 1g|/5ni“§- g SRpBmAL by tha peplidenas
with 1 ni ofcaiplitd prozedtideadscebed th Ekamplet tii Yialdr 266 aigi (7 1801 €SI-RKISt e123.6
stirrin t te tur h eagsi M X Urggy Wagr; .
concent ?1a0taed(_ tpe'at e \i\ngt h (ﬁg}ﬁ%‘r\%?' angh?oer coﬁ@gﬂtr%daq ed a'gai n&”LFﬁe i due
was treat ed WFkeromethane(ethanoly b Wn8i®4and wat er. washed with ether and
concentrated. Addition of ethanol to the residue, frltration and renoval of

the ethanol 4 0W—Ft\?’%rcﬁﬂdx%lﬁa%@nﬂﬁé{tﬂyIOD-Z:QCIGhé%fvlalaninyl)—N-B-(1-amino-isoquinolin-ﬁ- _

N- (N - hydroxycarbonylrn di e_?_henyl al ani nyl )-N-(3-(1-am no-1soqurnolin-6
- 0Xy)-pro ylw%ym.m 0 0.34 g of this conpound were added 10 nL
of 2- protfanolheanditle. 160Mmpogndt hM@ay| PIepaced or fram. AY{N¥riegiuieyearbemt-M-8 h

at 60 C the prepsdycabonylimbthyEDasydlohexytaahingl-ad3-(Theiyloggdathuhywndnsise) ect ed

t wi t | Ui kJid , 24 LSt o Aichl: h I
methanol = #”M%W—?E%ﬂﬁp%ﬁp&w@@ﬁ83%&%3 i, 00 MERR) S B, TRE 0
9515 (vlv). PrAEEQs deseibed deExamele £i topthg mmaya Rf dieneliog Bn?ﬁechf%SCtWﬁ of

the title carpepmduriaStioVsif thd tesjddeHvas eBe@ed by @hg prepardive HHRLICp(dSepadecosi |

L, 15,2 ARSI L I A S
80 20 40 20 PRYZSSRIPRT 197 o (a8t tee ik cqbousy & a e Byifadd. E5H

N-f N - cyci opédt §3%BHi(Mobar Béd9I (YeChy 1AL diiHe ngteatiemiimg i (pradiqng Examalei His 30

i soaui nof i n-Bsexyln-0ARY plifitycycl ohexyl ami ne The title conpound (56 ng) was
prepared according to the procedures described in the precedi ng exanpl es
from

N- (N - hy?d ox5x@mmedy| net hyl - D- di phenyl al ani nyl ) - N- (3( 1- ani no- i soqui nol i n- 6-

oxy) - pr opy! )N-{¥ywlopbrysdrhonyimet 38D -ayslo hes)lalaBinybi2N-(3 {i-Binino-Bo gifimbliniviCl ) - .
Anal . HPLC (@528L&Bbvi Butkamiagt ention tine: 37.2 mn. Exanple 14a-f
Preparation o € rol ow ng conpounds according to the procedures
described in the 40 precedi ng exanpl es: 22 April 2003 wo aa/Za7is NH ~N
NeN 4a. Ethyl N-fert-butoxycarbonyl-3-cyclobutylamino-propancate

30 The title compound was prepared from ethyl acrylate (1.09 ml, 10 mmol} and
cyclobutylamine {0.85 ml, 10 mmol) according to Example 2a. Yield: 1.71 g (63%).
ESI-MS: 272.2 (M+H)", 216.2 (M+H-CHg)", 172.2 (M+H-Boc)™. Rf (silica gel; ethyl
acetate/heptane, 1:4, viv). 0.44.

35 4b. N-fert-butoxycarbonyl-3-cyclobutylamino-propanol
This compound was prepared from N-tert-butoxycarbonyl-3-cyclobutylamino-
propanoate (4a, 1.71 g, 6.3 mmol) using the procedure described in Example 2b.
Yield: 0.94 g (65%). ESI-MS: 230.2 (M+H)", 252.3 (M+Na)*, 174.2 (M+H-C,Hg)". Rf
(silica gel; ethyl acetate/heptane, 1:4, v/v): 0.37.




O/ | PCT/EP99/07928 29 HI ~, H~~~ 1/ [/ 0 OH~ 1 NHZ %Abnl?ObS'N ~ ~
/ NNho-Nj[ HIl OOONHz ~~~~tdfi N\ \N~ ~\N/ : N O- N
~ ONNJH~0I1H11 O1~ OO O Exanple 15 5 The b|olog|cal act|V|t|es of
t he conpounds of the present invention were determ ned by the foll ow ng
test net hod. Amdoertihrsonbi n assay Thronbin (Factor Ila) is a PatEp/dst he
coagul ation cascade. 10 The anti-thronbin activity of conpounds of the
present invention was assessed by neasuring spectrophotonetrically the rate
of hydrolysis of the chronpbgeni c substrale s-2238 exterted by thronbin.
This assay for anti-thronbin activity in a buffer systemwas used to assess
the tC~-val ye pof
medi um Tr omEt Hans REERNT Ry EHe oyt H 3
conpound: 1Isslcoombnq was;nretplaeed ' e toxssgrhmvfr?r-gqu’mﬁvl@mmomomlsted
Wi th di met hydiswphagi de mmg) & elamied- Bawakoxyamiuwnhé (1&8 180 rhgyr 1.0-rvbly |

al cohol_ghi 6) yar Gl AR o AUKR S8.cABCET a‘e%s,ﬁp|m;wgfaeasqﬂ¥04§1@ﬁsFfaﬁg 5%

in the final reac

TN butt o 3% ot éﬂsﬂhe(“ﬂ)’tﬁﬁﬁ% " (W*H699) WO o/ tsilcpg gel
PCTI EP99/ 078R28lo8dmethane/methanol, 9:1, v/v): 0.26.

4d. N-(3-(1-allyloxycarbonylamino-isoquinolin-6-oxy}-propyl})-cyclobutylamine

10  The title compound was prepared by Alloc-protection and subsequent Boc-removal of
N-tert-butoxycarbonyl-3-(1-amino-isoquinolin-6-oxy)-propyl)-cyclobutylamine (4c, 230
mg, 0.62 mmoal} according to the procedure described in Example 1g. Yield: 166 mg
(75%). ESI-MS: 3562 (M+H)", 2862 (M+H-Alloc)’. Rf (silica gel:
dichioromethane/methanol, 17:3, v/v): 0.44.

15
4e. N-(N'-tert-butoxycarbonyi-N-propoxycarbonylmethyl-D-cyclohexylalaninyl)-N-(3-
(1-allyloxycarbonylamino-isoquinolin-6-oxy)-propyi)}-cyclobutylamine
This compound was prepared from N-(3-(1-allyloxycarbonylamino-isoquinelin-6-oxy)}-
propyl))-cyclobutylamine (4d, 142 mg, 0.40 mmol) and N-tert-butoxycarbonyl-N-
20 propoxycarbonylmethyl-D-cyclohexylalanine (2g, 148 mg, 0.40 mmol) by the peptide
coupling procedure described in Example 1i. Yield: 207 mg (73%). ESI-MS: 709.5
(M+H)",  653.5  (M+H-C.Hg)", 609.6  (M+H-Boc)". Rf  (silica  gel;
dichloromethane/methanol, 9:1, v/v): 0.61.

25 4f. N-(N'-propoxycarbonyimethyl-D-cyclohexylalaninyl)-N-(3-(1-amino-isoguinolin-6-
oxy)-propyl})-cyclobutylamine
The title compound was prepared from N-(N-fert-butoxycarbonyl-N*
propoxycarbonylmethyl-D-cyclohexylalaninyl)-N-(3-(1-allyloxycarbonylamino-
isoquinolin-6-oxy)-propyl})-cyclobutylamine (4e, 207 mg, 0.29 mmoal) according to the

30 procedure described in Example 2i for the removal of the Alloc and Boc protective
groups. Purification of the residue was accomplished by the preparative HPLC
procedure described in Example 1j. Desalting using 0.1 N hydrochloric acid and
subsequent iyophilization yielded 36 mg (24%) of the title compound as a white fiuffy
solid. ESI-MS: 5255 (M+H)", §59.9 (M+Cl). Anal. HPLC retention time (gradient

35 Example 1j): 25.10 min (97.5% purity).

Example §
N-(N’-propoxycarbonylmethyl-D-cyclohexyialaninyl)-N-(3-(1-amino-isoquinolin-

g-oxy)-propyl}}-cyclopropylamine




Tromethamine (Tris) 6.057 g (50 nmmol) NaCl 5.844 g (100 rrrm%)lA}g@tg%Bto 1L
The pH of the solution is adjusted to 7.4 at 37 C with HC | ~I-"
2.- TNP buffer Pol yet hyl ene gl ycol 6000 is dissolved in TN buffer to give a

concentration of ~I -' 3. S-2238 solution 10 One vial S-2238 . Kabi
Di agnosti ca, 3%4? is dissolved in 20 m TN buffer to gi ve® T&P”’O%B
concentration of 1.25 ng~m-' (2 mml~l-"). 4. Thronbin solution Human
thronmbin (16 000 nKat~vial-'; Centraal Lahoratoriumvoor 15

Bl oedtransfusi e, Ansterdam The Netherlands) is dissolved in TNP buffer to
gi ve a stock sol utlon of 835 nKat~nf-'. Irmedl ately before use this

sol utlon i s %H. B V- fertitutopviPabafiflSrc atet i on of 3.34

nKat ~ni -'. 2fhd tItIeA:Je]midﬂgﬂ Q@é@fbtrépalié@chﬁﬁeetﬁ{tl Q&@|a¥é I(%b g.r age mmbiPrand
aqueous sol ut i

t M, | i on_of
test and ref%'lpgoﬁioé’yl m@%ﬁ%ﬁgﬁﬁ g’h') i%co%{ Ef‘grﬁﬂ‘as% é‘?"éngég g(r[qg; nds
are di ssdt veleSiF-MSMeH§.2 (M"\Ha\t 9302'{?0 Mf’#@‘tﬁbbc@%an@@ﬂ Bag)i ofﬁ%(&dfcal@l 2etirgl
| -'. Each cojwenémaptand 1.8 wEepesse diluted with the vehicle to give
concentrations of 10-3, 10~ and 10-5 nol|-'. The dil uti ons, i ncluding the
stock solution, are used in the assag f| nal concentrations ~n the reaction
m xture: 3~ biert I-3-qyslopropy granol 310~ and 10~ nol d-'
respect i vel yJhis S%rﬂnmmdumas A;brepamrn tfmmpemmmcmztékyﬁaﬁonw 3a¢}dldﬁrdwﬁmﬂﬂ\o-t est

conpoundyepr 58@@0%55: £IPYNY, oSmHHI)' Gilfg Hhe Vedtealf aé&na&{n & BREAbY 2b.

Pt Ve b ) &3 askCRr By folearpescety

ilicargelsethyli quot
of 0.030 nl BeppgBeptahaitiidhn/i)s0.dlided to each well and the plate is
pre-heated and pre-incubated with shaking in an incubator (Amersham for 10
mn. at 37 G. kol ) . -2 38|?started
by additjon of =0.-US0 RAL OB

i ncubat e (wihih muﬂg s %eééfeét f@?” cN-tsﬁM¢wgara¢msé13 CL'C PPFPPYRMInO-

i ncubati on, grbgarabesls, B5Cig 0f .Oeambl) smdpl-@ntio-8-Hydrixy-isvquindneAplel, 11680673 WO

001247 8 PCH{ £ /A k éan E@%g&‘d@ e Th Bxaffle 1 B 955 b @ N

using a klnetlc

t _aboratori &l §<I I35ﬁdt émé'r" c:?ﬂzl BC d‘FP ﬁn ?@ﬁ/l pwg‘aﬁﬁc co?wfp&%‘@a @@i 'ng
LOTUS- MEASURiichidromethaos/metimgrol $dl . vonc@adr at i on (expressed in nof ~l ~
reactiompgr xture) and for the 5 blank the absor bance is plotted versus the
reaction t| : , 2S |naI concentrat|on
t he rraxwrumé‘o FATTE e st 2 ORIOPYAMIRS. val ue
(final conceTrrterté*aucemp0é&qJWé§ﬁwarqd lp\frﬁiloq moteqyangnﬁ@uwmrﬁ%@mmaw t he
nmaxi mum abs Qv-ganeRoBicatbdayiks-ainkhineesodiindgialés ok ipechyissya@ptdpglahigs ¢ (5c,

t ransf or mat '22_(?? "%J %{3;&;1% g%@é\ﬂd@%} o'tRe d%@ﬁree&es%l'xbecf ¥ ERfhITS GT PRk |1P5 ug

Res. 1977, n cti1 vl
OE s hdon. g 2498 ) sifs! ol Wehloromethane/methanol, 17:3,

viv): 0.36.

5e. N-(N'-tert-butoxycarbonyl-N'"-propoxycarbonyimethyl-D-cyclohexylalaniny(}-N-{3-
(1-allyloxycarbonylamino-isogquinolin-6-oxy)-propyi))-cyclopropylamine

30 This compound was prepared from N-(3-(1-allyloxycarbonylamino-isoquinolin-6-oxy)-
propyl))-cyclopropylamine (6d, 136 mg, 0.40 mmol} and N-tert-butoxycarbonyl-N-
propoxycarbonylmethyl-D-cyclohexylalanine (2g, 148 mg, 0.40 mmol) by the peptide
coupling procedure described in Example 1i. Yield: 221 mg (78%). ESI-MS: 695.3
(M+H)', 6395  (M+H-CsHg)", 595.3 (M+H-Boc)" Rf  (silica gel;

35 dichloromethane/methanol, 9:1, viv): 0.49.

5f. N-(N-propoxycarbonylmethyl-D-cyciohexylalaninyl)-N-(3-{1-amino-isoquinolin-6-
oxy}-propyi})-cyclopropylamine




Exam | elC~ ( nol d-' 1Q 418Q 6190. 32101. 35110.5 22 April ZO%A@@OW 32 1.
A conmpound having the formula {1), X, Y.NI ~NH2 ~-~-E-(CH2)m ~ I
wherein ,1 1S H R, R-SOz-, R3OOC-(CHRZ)P , (RZa,RR~)N-CO (CHRZ)p- O
Het-CO- (CHRZ)P-; D is an am no-acid of the forrrula -NH-CHR - O -

- NR4- CH[ { CH2) oy yvfammis] - C( O) - PCT/EP99/07928

- NR4- CH[ ( CHZ) qC( O) N(R2a, I'-\’2b)] O - NRA- CH[ (CHZ) qC( O Het ] - (O -

D-1, 2, 3, 4-tetrahydroi soqui nol i ne-1 carboxylic acid,

D-1, 2, 3, 4- t et rahydr oi soqui nol i ne- 3-carb@xyl i c acid,

32 ahm got ethal | e 2- eanpsurdl | GyadCi Goregaradi nwoﬂdanrv%wwm&yb@rlbaﬁwm
er I Ol 0.
Scar boxyl | coargeRtabhy et i N BA- PRI 0 o7 - -
CH, opti on'apqxwn@wb%m)mre@wwcvﬁore@m@m%ﬁe &24(@@6@)3& rvaswg) aqceordilrsg
sel ect ed frmprdcetidfe) ddscyibed (NE LA pI€ Rictbothkekymoadl dbf the Alloc and Boc protective

{3-12C) cycl | @ne C r o] tuted
with {3 12c§f éiﬁﬁﬁ* i E’W Pk e ebnglies 9&: 8yt WP
(7-15Q) aral %l ﬁ” FAEP'I Ja&%’fﬁ '“W%;‘M %14’9 f‘-‘oaﬁg Fdy
optionally h@seqﬂwﬁ iytophélelatmrw\el(iéd 8Trad (55P%) of Il S coropammbdiasl g white fluffy
(1-6Q) al kOXé'oudOé&ﬂ%? ©f1.93MREE"; 54858 (Gi+Lh). Radi. affiﬂL(EW@te%Sn Qmeh radient
Independent%’r sef ?5 g0° 1- SC%aI kyI {3-8C) cycl oal kyl dg
(3-6C)cyclo 4%13 Wnt? W can each be optionally subst i tuted
with {316C) cycl oaI kyl or (1-6C)al koxy and from (8-14C)aryl and
(7-15C) ar al gydm% eby the aryl groups may optionally be substituted with
- (V=

1- 6C}al kyl - | ected
from it (1 i ,['%&9‘% ’%W%ﬁ“ﬁ%%ﬁ“ﬁ!‘gi%%@%‘% alkyl ene,
whi ch can Jgeauinglie pyeelidingt ed with (3-6C) cycl oal kyl or

(1-6C) al koxy, and from {715C) ar aI kyl whereby the aryl groups may optionally
be subsid t u§ L W {-rt-b #8x/RABFddny PR ( BAmino-isoquinolin-6-oxy)-ethyl)-pyrrolidine
This compound was prepared from N-tert-butoxycarbonyi-L-p-homoprolinol
[Leyendecker, F., Jesser, F.; Laucher, D.; Tefrahedron Lett. 1983, 24, 3513-3516;
590 mg, 2.75 mmol] and 1-amino-6-hydroxy-isoquinoline {1e, 320 mg, 2.0 mmol) by
the Mitsunobu procedure described in Example 1f. Yield: 650 mg (91%). ESI-MS:
20 358.0 (M+H)". Rf (silica gel; dichloromethane/methanol, 9:1, v/v): 0.37.

6b. (235)-2-(2-(1-allyloxycarbonylamino-isogquinolin-6-oxy}-ethyl)-pyrrolidine

This compound was prepared (28)-1-tert-butoxycarbonyl-2-(2-(1-amino-isoquinolin-6-

oxy)-ethyl}-pyrrolidine (6a, 650 mg, 1.8 mmol) employing the Alloc-protection and
25 Boc-deprotection procedure described in Exampie 1g. Yield: 558 mg (90%). ESI-MS:

342.2 (M+H)". Rf (silica gel; dichioromethane/methanal, 9:1, v/v): 0.22.

6c. (2S)-1-(N-propoxycarbonyimethy!-N-tert-butoxycarbonyl-D-cyclohexylalaninyi)-2-
{2-(1-allyloxycarbonylamino-isoquinolin-6-oxy)-ethyl)-pyrrolidine

30 N-Propoxycarbonyimethyl-N-terf-butoxycarbonyl-D-cyclohexylalanine (29, 925 mg,
2.5 mmol) and (2S8)-2-(2-(1-allyloxycarbonylamino-isoquinolin-6-oxy)-ethyl)-
pyrrolidine (6b, 558 mg, 1.63 mmol) were reacted, using the peptide coupling protocol
described in Example 1i. Yield: 590 mg (52%) of the title compound as a colourless
oil. ESI-MS: 695.6 (M+H)". Rf (silica gel; dichloromethane/methanol, 9:1, viv): 0.41.

35
6d. (25)-1-(N-propoxycarbonylmethyi-D-cyclohexylalaninyl)-2-(2-(1-amino-iso-
quinolin-6-oxy)-ethyl}-pyrrolidine
The title compound was prepared from (2S)-1-(N-propoxycarbonylmethyl-N-tert-
butoxycarbonyl-D-cyclohexylalaninyl)-2-(2-(1-allyloxycarbonylamino-isoquinolin-6-




{1-6C)al kyl, (3-6C)cycloal kyl, (1-6C)al koxy, CF3 or hal ogen?\?aﬁmfzro@
Het-{1-6C)alkyl; R4 is Hor (1-3Calkyl; X and Y are CH or

proviso that they are not both N, Het is a 4-, 5- or 6-nenbered heterocycle
cont ai ni ng one_or rmre het er oat ons sel ect ed from O N and S; ' L 2

pi s1, 2or3; qi s‘YLO%?ré Is 2, 3 or 4; or a N al koxycar bonyl pgytEg”zDé%S
derivative thereof; andl or a phar maceut i cally acceptable addition salt
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273 mg, 0.75 mmol} were condensed, using the peptide coupling protocol described
in Example 1i, affording 239 mg (45%) of the title compound as a colourless oil. ESI-

MS: 709.7 (M+H)". Rf (silica gel; dichloromethane/methanol, 9:1, v/v): 0.56.

20 7b. 1-(N-propoxycarbonylmethyl-D-cyclohexylalaninyl)-2-(2-(1-amino-isoquinolin-6-
oxy)-ethyl)-piperidine
The title compound was prepared by Alloc-deprotection and subsequent Boc-removal
of 1-(N-propoxycarbonyimethyl-N-ferf-butoxycarbonyl-D-cyclohexylalaninyl)-2-(2-(1-
allyloxycarbonylamino-isoquinolin-6-oxy)-ethyl)-piperidine (7a, 239 mg, 0.34 mmol)

25 according to the procedure described in Example 1j. Purification of the residue was
effected by the preparative HPLC procedure described in Example 1j. Desalting using
0.1 N hydrochloric acid and subsequent lyophilization yielded 87 mg (49%) of the title
compound (2 diastereomers) as a white fluffy solid. ESI-MS: 525.4 (M+H)". Anal.
HPLC retention time (gradient Example 1j): 25.88 min (32.4%) and 27.52 min

30 (66.6%).

Example 8
1-{N-cyclooctyl-y-tert-butyl-L-alutamyl)-2-(2-{1-aminoc-isoquinolin-6-oxy)-ethyl)-

piperidine

35
8a. N-cyclooctyl-y-tert-butyl-L-glutamic acid
To a stirred suspension of y-fert-butyl-L-glutamic acid (4.06 g, 20.0 mmol) and
cyclooctanone (3.15 g, 25 mmol) in N, N-dimethylformamide/acetic acid (99:1, v/v, 50
mL) was added sodium triacetoxyborohydride (6.36 g, 30.0 mmol) in small portions
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10 dlmethylformamlde (15 mL) at 0 °C. The pH was adjusted to 8 with N N-

diisopropylethylamine. After stirring overnight at room temperature, the reaction
mixture was concentrated in vacuo. The residue was diluted with ethyl acetate (100
mL), washed with 5% (w/w) aqgueous sodium hydrogencarbonate (2 x 50 mL) and
brine (50 mlL), dried {magnesium suiphate) and concentrated under reduced

15 pressure. Purification of the residue was effected by silica gel chromatography
(eluent: 33-50% ethyl acetate in heptane), yielding 825 mg (57%) of the title
compound as a white foam. ESI-MS: 707.4 (M+H)". Rf (silica gel; ethyl
acetate/pyridine/acetic acid/water, 232/31/18/7, viv): 0.91.

20  9c. 1-(N-allyloxycarbonyl-N-carboxymethyl-D-cyclohexylalaninyl)-2-(2-(1-allyloxy-
carbonylamino-isoguinolin-6-oxy)-ethyl)-piperidine
A solution of 1-(N-allyloxycarbonyl-N-tert-butoxycarbonylmethyl-D-cyclohexyl-
alaninyl)-2-(2-(1-allyloxycarbonylamino-isoquinolin-6-oxy)-ethyl}-piperidine (9b, 825
mg, 1.3 mmol) in triffuoroacetic acid/dichloromethane (2/3, v/v) was stirred for 5 h at

25 room temperature. The reaction mixture was concentrated in vacuo yielding 0.76 g
(100%) of a brownish solid. ESI-MS: 651.4 (M+H)", 649.4 (M-H)*, Rf (silica gel; ethyl
acetate/pyridine/acetic acid/water, 232/31/18/7, v/v): 0.31.

9d. 1-(N-allyloxycarbonyl-N-cyclopentylaminocarbonylmethyl-D-cyclohexylalaninyl}-2-
30 (2-(1-allyloxycarbonylamino-isoquinalin-6-oxy)-ethyl)-piperidine
1-(N-Allyloxycarbonyl-N-carboxylmethyl-D-cyclohexylalaninyl)-2-(2-(1-
allyloxycarbonylamino-isoquinolin-6-oxy)-ethyl}-piperidine {9¢, 189 mg, 0.29 mmol)
and cyclopentylamine (40.3 pl, 0.41 mmol) were condensed using the procedure
described in Example 9b, yielding 187 mg (90%) of the title compound. ESI-MS:
35  718.4 (M+H)', 716.4 (M-H) Rf (silica gel; dichloromethane/methanol, 95/5, v/v): 0.72.

9e. 1-(N-cyclopentylaminocarbonylmethyi-D-cyclohexylalaninyl)-2-(2-{1-amino-
isoquinolin-6-oxy)-ethyl)-piperidine
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Example 10
1-{N-anilinocarbonyimethyi-D-cyclohexyialaninyi}-2-{2-({-amino-isoquinolin-6-

oxy)-ethyl)-piperidine

15
10a. 1-(N-altyloxycarbonyl-N-anilinocarbonylmethyl-D-cyclohexylalaninyl}-2-{2-(1-
allyloxycarbonylamino-isoguinolin-6-oxy)-ethy!)-piperidine
Using the procedure described 1n Example 9b 1-(N-allyloxycarbonyi-N-
hydroxycarbonyimethyl-D-cyclohexylalaninyl)-2-(2-(1-allyloxycarbonylaminc-

20  isoquinolin-6-oxy)-ethyl}-piperidine (9¢, 189 mg, 0.29 mmol} and aniline (38 pl, 0.41
mmol) were coupled. Yield: 206 mg (98%). ESI-MS: 726.4 (M+H)". Rf (silica gel;
dichloromethane/methanol, 95/5, v/v): 0.73.

10b.  1-(N-anilinocarbonylmethyl-D-cyclohexylalaninyl}-2-(2-(1-amino-isoquinolin-6-
25  oxy)-ethyl)-piperidine
The Alloc protective groups in 1-(N-allyloxycarbonyl-N-anilinocarbonyimethyl-D-
cyclohexylaianinyl)-2-(2-(1-allyloxycarbonylamino-isoquinolin-6-oxy)-ethyl)-piperidine
(10a, 206 mg, 0.28 mmol) were removed according to the procedure described in
Example 1j (10 mol% Pd, 10 eq. morpholine). Purification of the residue was
30 accomplished by the preparative HPLC procedure described in Example 1j. Desalting
using 0.1 N hydrochloric acid and subsequent lyophilization afforded 80 mg (51%) of
the title compound (2 diastereomers) as a white fluffy solid. ESI-MS: 558.0 (M+H)",
580.1 (M+Na)", 272.2 (CisHa2N30)", 259.3 (CH23N20), 556.0 (M-H), 592.3 (M+CI)",
Rf (silica gel; dichloromethane/methanol, 95/5, v/v): 0.32.
35 Anal. HPLC retention time (gradient Example 1j): 32.76 min (43.5%) and 34.52 min
(56.5%).
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mL). After aCIdlf cation (1 N hydrochloric acid} of the heterogeneous mixture to pH =
3.0, dichloromethane (150 mL) was added and the mixture was stirred mechanically
for 30 min. The organic layer was dried (magnesium sulphate) and concentrated
under reduced pressure, providing 1.57 g (63%) of the title compound as a white

15  solid. ESI-MS: 254.2 (M+H)", 252.1 (M-H)". Rf (silica gel; dichloromethane/methanol,
8:2, viv): 0.29.

11b. 1-(N-cyclohexyl-D-cyclohexylalaninyl}-2-{2-{1-allyloxycarbonylamino-isoquinolin-
6-oxy)-ethyl)-piperidine

20 This compound was prepared from N-cyclohexyl-D-cyclohexylalanine (11a, 127 mg,
0.50 mmol) and 2-(2-(1-allyloxycarbonylamino)-isoquinolin-6-oxy)-ethyl)-piperidine
(1g. 178 mg, 0.50 mmol) by the peptide coupling procedure described in Example 1i.
Yield: 224 mg (76%). ESI-MS: 591.4 (M+H)", 588.4 (M-H), 507.3 (M+H-Alloc)". Rf
(silica gel; dichloromethane/methancl, 9:1, v/v): 0.69/0.72 (2 diastereomers at

25 piperidine C-2).

11¢. 1-(N-cyclohexyl-D-cyclohexylalaninyi}-2-(2-(1-amino-isoquinoiin-6-oxy}-ethyl}-
piperidine
This compound was prepared from 1-(N-cyclohexyl-D-cyclohexylalaninyl)-2-(2-(1-
30 allyloxycarbonylamino-isoquinolin-6-oxy)-ethyl)-piperidine (11, 224 mg, 0.38 mmol)
following the procedure described in Example 1j for the removal of the Alloc
protective group. Purification of the residue was effected by the preparative HPLC
procedure described in Example 1j. Desalting using 0.1 N hydrochloric acid and
subsequent lyophilization yielded 102 mg (53%) of the title compound as a white fluffy
35 solid (2 diastereomers at piperidine C-2). ESI-MS: 507.3 (M+H)", 623.4 (M+Cl). Yield:
224 mg (76%). ESI-MS: 507.3 (M+H)". Anal. HPLC retention time (gradient Example
1j): 30.94 min (41.2%); 32.20 min (53.4%).
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10 10' D1§ ' #con/cen ted again. e4esx e was tréa mixture of t- butano! and water
washed with ether and concentrated. Addition of ethanol to the residue, filtration and
removal of the ethanol from the filtrate gave 0.72 g of N-(N'-hydroxycarbonylmethyl-
D-diphenylalaninyl)-N-(3-(1-amino-isoquinolin-6-oxy)-propyl))-cyclohexylamine.  To
0.34 g of this compound were added 10 mbL of 2-propanol and 0.16 mL of thiony!

15  chloride. After stirring for 18 h at 60 °C the reaction mixture and concentrated. The
residue was subjected twice to column chromatography ( siiica gel, first column:
dichloromethane/ methanol = 9/1 (v/v); second column: toluene / ethanol = 98/2
gradient to 95/5 (viv). The crude product was triturated with ether to yield 45 mg of
the title compound. ESI-MS: 595 (M+H)", 629 (M+Cl)". Anal. HPLC (Supelcosil LC-18-

20 DB 5 um, 250*2.1 mm): Mob. phase: A = 0.5 M NaH,PO, + HsPO4 pH 2.1; B = H,0; C
= CH3CN/H,0 (3:2, viv).

Gradient:  Time (min) %A %B %C
0 20 60 20
40 20 0 80
25 Retention time: 34.9 min and 37.4 min.

Example 13
N-(N’-cyciopentylaminocarbonyimethyi-D-diphenylalaninyl)-N-(3-(1-amino-

30 isoquinolin-6-oxy)-propyl)l-cyclohexylamine

The title compound (56 mg) was prepared according to the procedures described in

the preceding examples from N-(N'-hydroxycarbonylmethyi-D-diphenylalaninyl)-N-(3-

(1-amino-isoquinolin-6-oxy)-propyl))-cyclohexylamine {380 mg). ESI-MS: 620 (M+H)",
35 654 (M+Cly. Anal. HPLC (gradient Example 12) retention time: 37.2 min.

Example 14a-f

Preparation of the following compounds according to the procedures described in the
40 preceding examples:
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Example 15

5 The biological activities of the compounds of the present invention were determined
by the foliowing test method.

Anti-thrombin assay
Thrombin (Factor 1la) is a factor in the coagulation cascade.

10  The anti-thrombin activity of compounds of the present invention was assessed by
measuring spectrophotometrically the rate of hydrolysis of the chromogenic substrate
5-2238 exterted by thrombin. This assay for anti-thrombin activity in a buffer system
was used to assess the 1Cse-value of a test compound.

16  Test medium:Tromethamine-NaCl-polyethylene glycol 6000 (TNP) buffer
Reference compound: (2581 (Kabi)
Vehicle: TNP buffer.
Solubilisation can be assisted with dimethylsulphoxide, methanol,
ethanol, acetonitrile or tert.-butyl alcohol which are without adverse
20 effects in concentrations up to 2.5% in the final reaction mixture.
Technique Reagents*
1. Tromethamine-NaCl (TN) buffer
Composition of the buffer:
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Polyethylene glycol 6000 is dissolved in TN buffer to give a
concentration of 3 gl
3. S$-2238 solution
10 One vial §-2238 (25 mg; Kabi Diagnostica, Sweden) is dissolved
in 20 ml TN buffer to give a concentration of 1.25 mg-mi™ (2
mmol-™).
4, Thrombin solution
Human thrombin (16 000 nKat-vial'; Centraal Laboratorium voor
15 Bioedtransfusie, Amsterdam, The Netherlands) is dissolved in
TNP buffer to give a stock solution of 835 nKat-mf™.
immediately before use this solution is diluted with TNP buffer to
give a concentration of 3.34 nKat-mi™.

20 * - Allingredients used are of analyfical grade
- For aqueous solutions ultrapure water (Milli-Q quality) is
used.

25 The test and reference compounds are dissolved in Milli-Q water to give stock
o concentrations of 102 mol I”'. Each concentration is stepwise diluted with the vehicle

to give concentrations of 107, 10™ and 10 mol-I"". The dilutions, including the stock
solution, are used in the assay (final concentrations 1n the reaction mixture: 3:10°; 10"
% 3-10% 10% 3-10% 107, 3-10° and 10°° mol-I", respectively).

30
Procedure
At room temperature 0.075 mi and 0.025 ml test compound or reference compound
solutions or vehicle are alternately pipetted into the wells of a microtiter plate and
these solutions are diluted with 0.115 mi and 0.0165 mil TNP buffer, respectively. An

35 aliquot of 0.030 ml S-2238 solution is added to each well and the plate is pre-heated
and pre-incubated with shaking in an incubator (Amersham) for 10 min. at 37 °C.
Following pre-incubation the hydrolysis of S-2238 is started by addition of 0.030 mi
thrombin solution to each well. The plate is incubated (with shaking for 30 s) at 37 °C.
Starting after 1 min of incubation, the absorbance of each sample at 405 nm is
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Evaluation of responses: For each final concentration the maximum absorbance
was calculated from the assay plot. The |Cs-value (final concentration, expressed in
umal-[', causing 50% inhibition of the maximum absorbance of the blank) was

10 calculated using the logit transformation analysis according to Hafner et al. (Arzneim.-
Forsch./Drug Res. 1977, 27(1l): 1871-3).

Antithrombin activity:

Example ICso (umol-1")
1 0.41
8 0.61
9 0.32
10 1.35
11 0.5
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wherein

Jis H, R', R-80,-, R*OOC-(CHR?),-, (R* R*)N-CO-(CHR?),- or
Het-CO-(CHR?),~;

D is an amino-acid of the formula -NH-CHR'-C(0)-,
“NR*CHI[(CH2),C(O)OR']-C(Q)-, -NR*-CH[(CH2),C(O)N(R* R?)]-C(O)-
, -NR*“-CH[(CH,),C(O)Het]-C(O)-, D-1,2,3,4-tetrahydroisoquinoline-1-
carboxylic acid, D-1,2,3,4-tetrahydroisoquinoline-3-carboxylic acid,
D-2-aminotetraline-2-carboxylic acid, 2-aminoindan-2-carboxylic acid,
D-perhydroisoquinolyl 1-carboxylic acid or D-perhydroisoquinolyl 3-
carboxylic acid;.

E is -N(3-6C)cycloalkyl-CH;- or the fragment
(CHy)

0

-N——CH-, opticnally substituted with (1-6C)alkyl or (1-6C)alkoxy;

R'is selected from (1-12C)alky!, (3-12C)cycloalkyl and
(3-12C)cycloalkyl(1-6C)alkylene, which groups may optionally be
substituted with (3-12C)cycloalkyl, (1-6C)alkoxy or oxo, and from
{6-14C)aryl, (7-15C)aralkyl and (14-20C)(bisaryl)alkyl, whereby the aryl
groups may optionally be substituted with (1-6C)alkyl,
(3-12C)cycloalkyl, (1-6C)alkoxy, OH, CF; or halogen;

R?is H;

R* and R? are each independently selected from H, (1-8C)alkyl,
(3-8C)cycloalky! and (3-6C)cycloalkyl(1-4C)alkylene, which can each
be optionally substituted with {3-6C)cycloalkyl or {1-6C)alkoxy and from
(6-14C)aryl and (7-15C)aralkyl whereby the aryl groups may optionally
be substituted with (1-6C)alkyl, (3-6C)cycloalkyl, (1-6C)alkoxy, CF; or
halogen;

R3is selected from H, (1-8C)alkyl, (3-8C)cycloalkyl and
(3-6C)cycloalkyl(1-4Clalkylene, which can each be optionally
substituted with (3-6C)cycloalkyl or (1-6C)alkoxy, and from (7-
15C)aralkyl whereby the aryl groups may optionally be substituted with
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mis 2; Xis CH and Y is CH.

3. Serine protease inhibitor according to claim 2, wherein
D is an amino-acid of the formula -NH-CHR'-C(O)-,
-NR*“CH[(CH,),C(O)OR"-C(0)-, -NR*-CH[(CH2),C(O)N(R* R?*)]-C(O)-
. -NR*-CH[(CH,);C(O)Het]-C(O)-;
pis1;
qis 2;
tis 3 or4.

4. The compound according to claim 3, wherein
—. D is an amino-acid of the formula -NH-CHR'-C(O)- or glutamy! [or an
(1-8C)alkylester thereof];

R'is selected from (3-12C)cycloalkyl and (3-12C)cycloalkyl(1-
6C)alkylene, which groups may optionally be substituted with
(3-12C)cycloalkyl or (1-6C)alkoxy, and from (6-14C)aryl, (7-15C)aralkyl
and (14-20C)(bisarylalkyl, whereby the aryl groups may opticnally be
substituted with (1-86C)alkyl, (3-12C)cycloalkyl, (1-6C)alkoxy or
halogen; and

R?¥is selected from (1-8C)alkyl and (3-8C)cycloalkyl, which can each be
optionally substituted with (3-6C)cycloalkyl or (1-6C)alkoxy, and from
(7-16C)aralkyl whereby the aryl groups may optionally be substituted
with (1-6C)alkyl, (3-6C)cycloalkyl, (1-86C)alkoxy, CF3 or halogen and
from Het-(1-6C)alkyl.
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5. The compound according to claim 4, wherein
J is -CH,COO(1-6C)alkyl, (3-8C)cycloalkyl, -S0O,-10-camphor,
-CH,CONHphenyl or -CH,CONH(3-8C)cycloalkyl;
D is D-cyclohexylalaninyl, D-phenylalaninyl, D-diphenylalaninyl or glutamy!
[or an (1-8C)alkylester thereof]; and

E is the fragment
(CHy),

-N——CH-, wherein tis 3 or 4.

6. A pharmaceutical composition comprising the compound of any one of
claims 1 to 5 and pharmaceutically suitable auxiliaries.

7. The compound of any one of claims 1 to 5 for use in therapy.

8. Use of the compound of any one of claims 1 to 5 for the manufacture of a
medicament for treating or preventing thrombin-mediated and thrombin-
associated diseases.



