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route of administration can be problematic for selective thrombin inhibitors. _
in WO 97/16444 thrombine inhibitors are described with modifications of the
tripeptide sequence phenylalanyl-prolyl-arginine, in which a carboxyl group is present
at the amino terminal and arginine is replaced by a basic (aminoiminomethyl)phenyl

25 or a basic (aminoiminomethyl)pyridinyl group linked to a prolyl analogue by an ether
bond.

It is the object of this invention ta 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),
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R -S02-, R3000-(CHR2)P , (R2a, R2b)N-CO- (CHR2)P or Het-CO (CHR2)P ; D is an
am no-acid of the formula -NHCH R -C(O-, -NR4A-CH (CH2)gC(OOR]-C(O -,

-NR 4-CH((CH2) gC(Q N(R2a, R2b)]-C(O-, -NRA4-CH CH2)gC( O Het]-C(O) -,
D1, 2, 3,4- tetrahydroi soqui noline-1-carboxylic acid,
D1, 2, 3, 4-tetrahydroi soqui nol i ne-3- carboxylic 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 acd or D- perhydroi soqui nol yl
3-carboxylic acid; Eis -N(3-6Ccycl oal kyl -CH2- or the fragnent (CH2)c /
\' -N- CH, optionally substituted with (1-6C)al kyl or (1-6C)al koxy; R is
sel ect edJ iy AR R'-626). & RAC(GHRA2CREYBT P06 ClaRY,- (B HeR CLefiHIRSak ky | ( 1-
6C) al kyl i ch o] \TIN i > QURSH b K .
120) oyl B By ARirErad GRS rliC g ERPR (S, MRCEHIERRECIIR L ).
15C) ar al kyNR*-@HHCHIMCEDBIRBI BENA(PRl RIR'-CHIGHNEHD)HHECED ) D-4i20ts may
optional | YedifyadRShlihBAYrbBudidadl) B8 44&@@&85%@@3-1 - a koxy,

CF3 or hal oge ar e’ éach 1’ ndepende selected from
H, (1- 8C) sarbykylic @8idgR)Zgmwinotdtialine-dedrbokgict ayidy2-hméndindap2-dathatyky | ene, whi ch

can each t ] : i t A ) > L] al koxy,
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optional | pcilde substituted with (1-6C)al kyl, (3-6C)cycloal kyl, (1-

6C) al kox},;. Chrgac 1~uR3, | s&ied fromH, (1-8C) al kyl,

(3-80 cygll%gﬁgﬁrc;&%io?g&g%%yéIﬂ?)ea %yl (1-4C) al kyl ene, which can each be
optional ly gabg)ituted with (3-6C)cycloal kyl or (1-6C)al koxy, and from
(7-15C) aral kyl \whereby the aryl groups may optionally be substituted with

(1- 6C) al kpml —(8HE60) cycl oal kyl, . (1-6C) al koxy, CF3 or hal ogen and from
Het - (1-6C) al kyl ; .Rptipgaliy sgbstitated @jtal( k-PIC)aly! antl-&ClatkexCH or N with the

provi so Rhtseidiesd it (RPEC RN (N 2C)cycloalkyt and (3-12C)cycloalkyi(1-
6C)alkylehe, 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; S Ty
R?is H; .
R* and R® are each independently selected from H, (1-8C)alkyl, (3-8C)cycloalkyl and

(3-'60)cycloa.lkyl(1-4C)alkylene, which can each be optionally substituted with (3-
6C)cycloalkyl, (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;

R? is selected from H, (1-8C)alkyl, (3-8C)cycloalkyl and (3-6C)cycloalkyl( 1-4C)alkylene,
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-GC)cycIoaIkyl,_(1—6C)alkoxy, CF3 or halogen and from Het-(1-6C)alkyt;

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 1or 2;



. Het is a 4-, 5- or 6-nenbered heterocycle containing one 0p2KBFIE003
‘heteroatons selected fromO, Nand S; mis 1 or 2; 22 April 2003 3 pis
1,20r3; gisl,20r3; t is 2, 3 or 4; or a N al koxycarbonyl protected
derivative thereof; and/or a pharmaceutically acceptable addition salts
and/ or solvate thereof. In particular, the conpounds of the invention may
possess inproved bioavailability after oral admnistration. In preferred

enbodi ments of this invention conpounds having the formula (1) - in which D
is an amno-acid of the formula -NHCRB R -C(O-, -N R4-CH (CH2)gC(O O
-OQ-, -NR4 -CH(CHR)qONR 2a R2b)7-C(O -, -N

R4-CH[CI—|2)gC(O)Het]-C(O)-; nore preferred are an anmno acid of the formula
-NH-CHR'-.sqqor an L-am no aC|d of the forrmula -N
R4- CH ( O)N(R2a R2b)]-C(O-; or pis; qis 2; tis3or4. Infurther
preferre@l'% @idrents Dis an anino-acid of the formula -NHCH R - C(O) -
gl utanyl ¢ fsar 3&5’,14?1 6C) al kyester thereof]; R is selected from
(3-12C) cycl oal k and (3-12C)cycl oal k I(1 GC) al kyl ene, which groups may
opt i onal PS/aB’éa5%5?""?%1'@6“%@4’1"(5@\@1'2 31 hafedfoal kyl “or (1-6C)al koxy, and from
(6- 14C) amdd/or 4 phadfacatilally hepthte 4diisn {4Ms At al4es ineriibter eby the aryl
groups may optionally be substituted with (1-6C)al kyl, (3-12C)cycl oal kyl,
(1-6C) al koxy or halogen; and R3 is selected from (1-8C)al kyl and
(3-8Q) cyf ﬁhﬂldﬁ)’ér; th‘é’fl','oﬁ)(boﬁﬁ@s SR8 iIrRBnEIH r'nQ?ﬁbiééss ﬁlﬁﬁ?&?écfﬁézﬁgllélﬁlﬁt after
(3-60) cycl ?al kyl or (1-6C)al koxy, and from (7-15C)aral kyl whereby the aryl
groups nff{@ %IW&F'?r‘y be substituted with (1 60) aI kyl, (3-6C)cycl oal kyl,
(1 6C) al koxy, CF3 or hal ogen and from Het-(1-6C)al kyI 22 April 2003 4
(Parti cul arI preferred are conpounds wherein J is -CH2COQ(1-6C)al kyl, (3-.
8C) cycl o) Rfered sahodinerninphibis,inventiorenmprietis haying tey-prmmp(B-80) cycl oal kyl .
Q her hi ghiictpr ef erred conpounds are those wherein Dis
D-cycl ohexgll al aninyl, D ; .
D is an amino-acid of the formula —-NH-CH R'-C(O})-, -N R -CH[(CH2),C(0)0 R']-C(O}-,
-N R*“-CH[(CH,),C(O)N(R?, R?)]-C(O)-, -N R*-CH[CH,),C(O)Het]-C(O)-; more
preferred are an amino acid of the formula -NH-CH R'- C(O)- or an L-amino acid of

the formula -N R%- CH[(CHz)gc(O)N(Rza sz)] C(o

pis T,
qis 2;
tis 3or4.

In further preferred embodiments D is an amino-acid of the formula -NH-CH R'-C(O)-
or glutamyl [or an (1-6C)alkyester thereof];

R'is selected from (3-12C)cycloatkyl and (3-1 2C)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)(bisaryt)alkyl, whereby the aryl groups may
optionally be substituted with (1-6C)alkyl, (3-12C)cycloalkyl, (1-6C)alkoxy or hélogen;
and R? is selected from (1-8C)alkyt and (3-8C)cycloalkyl, which can each be optionally
substituted with'(3-GC)cycIoalkyl 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, CF3 or halogen and from Het-(1-6C)alkyl.



. phenyl al ani nyl, D-di phenyl al ani nyl or glutanyl [or an (1- 6%3' lﬁ)él Sﬁt er
thereof]. Also particularly preferred are conpounds where %"ig he
fragnent (CH2) / \ -N- CH , whereint is 3 or 4. Herein the terns have
the follow ng neaning: (1-12C)al kyl, (1-8C) alkyl, (1-6C)al kyl, (1-3C)alkyl
means a branched or unbranched alkyl 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. (2-12C)al kenyl and
(2-8C) al kenyl neans a branched or unbranched al kenyl group having 2-12,
and 2-8 carbon atons, respectively, sdch as ethenyl, 2-butenyl, etc.
(2-12C) al kynyl and (2-8C)al kynyl nmeans a branched or unbranched al kynyl
group having 2-12 and 2- carbon--atons; respectively, such as ethynyl,
pr opyny| Padicdlarly prefajesi ace xompeunds vdiereinldos y Chb©QR( haCially!. 136 car bon at ons,
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group havi(®d)l-6 and 1-4 carbon atons, respectively, exanples are -(CH2)a
(wherein ar corresponds to the nunber of carbon atons) -CH(CH3)- and
- CH( CHB) -NCH2= Chet ¢ wherel g efl4enyl ene neans a branched or unbranched
al kenyl ene group having 2-10 5 carbon atons and one or nore doubl e bonds,
like -CHECH CH2-, - (CH2)2- CHECH CH(CHB)-, - CHECH CHECH- CH2-, etc. .
((6- é4C)1§HWe,m ?E-t&@@mlthﬁ?@aﬂwlﬁatﬂl%ﬂmti c hyd[aocaljrI bon ghogrphhavi ng 6 to 14
or 6- ) ) .,
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car bon at%oiClalgey@nd (2-8Chaliany! means @ Beancked ar ypbanchesdtakprd gyduene group and

the aryl @a@HP2i1, 8nd 28 dafbonldtbha ebpedBOdif) Rieh BE BMHeAWS Y LRI BRd.
(2-12C)alkynyl and (2-8C)alkynyl means a branched or unbranched alkynyl group

""""'ﬁéi’/ih"g'"2"-_1'2"é'n"d‘218"ééfﬁéﬁ"’éﬁé’rﬁ"s’j"r'éér)'éé'ti\'/é'ly, such as ethynyl, propynyl, etc.” 77"
(1-6C)alkoxy means an alkoxy group having 1-6 carbon atoms, the alkyl moiety having
the meaning as previously defined. | .
(1-12C)cycloalkyt, (3-8C)cycloalkyl, (3-6C)cycloalkyl means a mono- or bicycloalkyl
group having 3-12, 3-8 and 3-6 carbon atoms, respectively, like cyclopropyl, cyclobutyl,
| cyclopentyl, cyclohexyl, cycloheptyl, cyclo-octyl, etc.



. (14-.20C) (bi saryl )al kyl means a (1-3C)al kyl group substitutggl E}g sane
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aryl groups according to the definition of the term(6-12C) aryl, such as

t he bi sphenyl group. 20 Halogen neans F, O, Br or Ko )H’R)%“S
1, 2,3, 4-tetr d‘mcl)l soqui nol i ne- 3-carboxylic acid. Atc rreanZCEr ’

2-am notetrali ne 2-carboxylic acid. Aic neans 2-am n6i ndan-2-carboxylic
aci d. Piq neans perhydroi soqui nolyl carlpoxyli c acid. 25 The term prodrug
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t hr ombi n- nediiedesyll. 8l¢d t hr onbi n- associ at ed di seases. Th| s incl udes a nunber
of t hr ofthot (7¢15D)aralkybinbagyTHO biatkys Gedupshaving Wo db daftncatogiy) whérel @dgrade is

activated. S a &0 /24718
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enbol i sm thr"(ﬁ%‘b‘fﬂ'ﬂ‘&ﬁ"ﬁa s, arterial occlusion fromthronbosis or

enbol i sm a(m‘fﬁ(])aialkeeyjcmeam an atalkyingroop bévirg 8 Bn¢6 aqartzcat wtoms, wherein

t hr onbol yS' S ‘a&@ﬁﬁe?&ﬁb%ﬁt@h&W(@&Oﬁ)&lﬁéhﬂené rljrb‘tﬁp)’ dod tH?zV%WIVEroup is a
cardi oI | cal venous t hronbosi s -or enbol i sm

acut e Hfsplﬂﬁia ﬁ@ﬁ@&f’l’%"t‘%@ﬁ' eﬁé‘?&o nyocardial infarction, certain

types of cahh'%e?o%)(hlsafviiﬁ"%tf@\%‘in§ a éh@%@kylaﬁirﬁuvaleshte@pd naiuﬁhed@g@wearézpn ve

di tS_eases | Cogamwuhmcdm&@m chibbRNGtbMB Wiy tab Sidépendestly alfoden aryl Gfbups ]

anti coagul an 0 suc
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as those necessary-in dralysis and surge cording to a
aspect, the @®¥ent invention provides a nethod of treating and/or

pr eventathg HalogaroneansefdiGli Baordnd t hr onbi n- associ at ed di seases in an ani mal

or human, W eReaR® AR 3,5 estrdhy8disodindfred 3 AR ficdcidiuman with a

therapeut| Cﬁll ln}eans 2-aminotetraline-2-carboxylic acid.
Aic means 2-aminoindan-2-carboxylic acid.
Pig means perhydroisoquinolyl carboxylic acid.

25 The term prodrug means a compound, which after administration is metabolized into
one or more active compounds having formula I. Suitable prodrugs are for example
N-alkoxycarbonyl protected (preferably N-ethoxycarbonyl) derivatives of the
compounds of formula {.

30 Since the amino-group in aminoisoquinoline, aminoquinazoline or aminophthalazine
is having less basicity than amino groups in lysine and arginine, it is unexpected that
the newly invented compounds have sufficient efficacy for serine protease inhibition.

As mentioned, amongst the compounds of the present invention are inhibitors of
35 serine proteases involved in the blood coagulatien cascade, and in particular
inhibitors of thrombin and/or factor Xa. These compounds can be used in medical and
veterinary therapy, i.e. for treating and preventing thrombin-mediated and thrombin-
associated diseases. This includes a number of thrombotic and prothrombotic states
in which the coagulatlon cascade is activated. Such diseases and states are or occur



.effective anount of a conpound according to this invention 5 5.12@
conpounds of the invention may be adm nistered enterally (% é” Bl y
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subcut aneous, intravenous or intraperitoneal injections). The exact dose
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dialysis. 22 April 2003 WO OOR4718 PCT/ EP99/07928 .7 The invention

i ncl udes a_pharnmaceutical conposition for inhibiting |oss of blood
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bl ood, bl obe pxastiusioss, ansy regimemlof dheser gampourndsoanrttcomposifidnscthetdoé willlesi r ed
i nhi blzo Ongaceddirily doIndi siNthal e db rwlthmﬁmd@mwjeeteutm aC@am&ha iopn for
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i nfarction rombotic
stroke, erdffiFtion asnesdand be judament ot W?dﬂ%‘éﬁ@mcﬁf'%‘%ﬁrﬁ"rﬁ"@fﬁh parertomEcul ar
coagul at i cadmiaistationaeqlitsiloweratosages than other methads of administration which are

more dependent upon absorption. However, the daily dosages are for humans
25 preferably 0.001-100 mg per kg body weight, more preferably 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 simultaneously with the

35 introduction of the blood into the circuit. Moreover, the lines and/or further equ_ipmen't

of the extracorporeal circuit can be furnished with a compound of this invention,

preferably by way of a coating (but not limited to this). Altematively, a compound of

this invention may be adsorbed in the materials of pérts of the equipment, e.g. in the
membranes used for dialysis. |



. restenosis of recanalized vessels, in a mammal, conprising a ound of

‘the .nvention in a pharmaceutical conposition. These phar%?aﬁ‘%rdt

conpositions may optionally include anticoagul ants, antipl atel et agent S,
and t hronbol ytic agents. The 15 invention al so incl udes a nethod for

reduci ng the wooenbageni city of a surface in a mammal by abcEEFMOY280 t he
surface, either covalently or noncovalently, a conpound of the invention.
The invention further includes a pharnmaceutical conposition, as

herei nbefore 20 described, in conbination w th -packagi ng material suitable

for said conposition, said packaging material including instructions for

the use of E as&%ﬁﬁé'ﬁdl&%saé pﬂ;sﬁhsémeéloe&n gdm ﬂﬁ%hnﬁﬂ:ﬁg“@%@ 36 oiigans of
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whi ch does ctio tIve cOo
sui t abl &0 an(ﬂa'l,séﬁf‘tb“"& FUyattacky, "’L“ﬁ%'l fbrilation. @"éﬁ?&cfsfff)?%regﬂ%q?%?ﬁk? c‘fs‘FePhe
active agenveiof throrabosis,edisseminated bistrdGsadai nceagutatidn rm1dud90¢dusmxampl e,

agar, al COhfé’stenﬁ?iUM' @r%§neﬂ§éd! %Eééd@sm faahﬁmmalpol:dfﬁ&%ﬁrga &ﬁﬁpound of the

‘\pol yvi nyl pyrro | dane, sil steri

e. sal
agents used' f’?f‘tl%dﬁratp'baé'ﬁ'@%‘?‘{"@a' cr°8%?é’ﬂ"°85#€%se ghaﬂﬁ'%?%gg}(?m&péﬁs 5| t i on
resul ting mptmnanmclqd@s@tm@mlaﬂﬁ% Wahﬁﬁi@%@ﬂﬁféwaf@oﬁm@m@rﬁmﬁ fe22
April 2993 inVéatlde/ A<t/ ihdiuded /aﬁﬁétab@?&%duﬁn@ltwmbmwgémmﬂyhﬂlaCHudage uBander s

are [Or exagBlit 6y Hhaify he'sifEd, eithe! daibHpbr hehiflaRfy Aorhdiiinkl ke A

suitable lu e active agent t he 1 nvention can
admi ni st er e®f theinventigng, exanpl e, magnesi um stearate. Surfactants are agents
facilitating the contact and mgration of conpounds in different physical

envi ronnent gpe QHlv”brﬁiﬁn hitethep indihidesaad phiiehir eI C caipdsitRnNER! %eréﬂhﬂyore

or T 25 A cafcRnEL 2N BahBinblih Qi o 20| PeAAUBEENL £ SOTRAR, LARS 29
Sci ences (&%ﬂ(ﬁgm@dmt%ﬁ' Eﬂ?‘t‘@)‘f‘g AINRrURiORR afa5 '}S’ad‘r?ePGBIt §hF‘|‘f@p‘§8Wﬁ afast on,
Pen'nsyl vani dreinbefore described.

For making means of dosing, such as pills, tablets, suppositories, (micro-)-capsules,

‘25 powders, emulsions, creams, ointments, implants, sprays, injection preparations in

the form of a solution or suspension, suitable auxiliaries such as carriers, fillers,

binders, iubricants, dispersants, emulsifiers, stabilizers, surfactants, anti-oxidants,

colorants, preservatives and the like can be used e.g. as described in the standard

reference, Gennaro et al,, Remington's Pharmaceutical Sciences, (18th ed., Mack

© 30 Publishing Company, 1990, see especially Part 8: Pharmaceutical Preparations and

| Their Manufacture). In general any pharmaceutically 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 inven_tion 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 résulting in minimal loss from the pharmaceutical composition during



. Surfactants that can be used during the process of prepariggAtrq
pharmaceutical ( formulation are, for exanple, polyethyle 8 ?(98? (PEGQ
and the like. 15 The conpounds nay al so be used wth inplantable

phar maceut i c; Yie£S such as those described in US Paten £8, the
contents of E é’re I ncorporated by this reference. Then%ﬁmzé}%\z@ce wi ||
contain suffiC| ent anounts of conpound to slowy release the conpound
(e.g. for nore than a nonth). .20 Conpands of formula (1) may be -prepared
froma COFEBHG&loﬂf e;anr nH:Lr?dlmél I hlr]d%f's %' \f@rt ' \é?actn;SlQer %lo@é‘erﬁh&h@e ari no

group at aromati c ?FE protected as ur'ethane Such as
Al | oc or aﬂ‘?'%‘“ﬂ‘lf’é'ﬁ’“@&"%é Bl ' eWnerel n D E X Y and.m have the
‘previously defined meaning and Pg is an N-protecting group (preferably

uret hane spGitstsie RBfant gﬁth&h\(cﬂ\lthe/ ad\db@ agBHt & the (Wetion Bad be Gdink: Sreﬁer m

N-prot g tlng ocuffent neans a group common used in
pept i degchérﬁogf”fvg)ﬂl%t’"elgﬁ‘gs'ﬁ?‘oﬁt%?fﬁfon of an a-amino group, |ike the 30
al I yl oxycarbonyl (Al loc) group, the tert-butyl oxycarbonyl (Boc) group, the

benzyl oxy cadirdeatts 4rd)agghte Yakilithlirey PrefdoHeiceand rRgratdroafRR1PBARYY in(diffdént gr oup
or the h{)lﬁ?lcgyleg\glp rﬂm}\tsgégéllp aﬁf}}@éﬁll fan& hﬁdﬂéﬁ%ﬁﬁt MOQIIHQ (I:\é: ag take

pl ace in di “8"a ose
gr oups. Ans%(?éWFSeWeo’r‘"%Wﬂ i th%r‘iﬁ é’étmﬂ g rRivgFRacstic3e ‘E‘HE‘RRS"PBF anéqf r

- renovall i sexgmpsn describhe iabdhapteretfl iob rRemifg®n35 PRaqiacdetical Bcidngses 18th

| %’ ghggs: rslietﬁl!lcgi Eitor ?ﬁ?ﬁe%gﬁl{go' 'N(Iea;'j%kWPOug@fﬁ éHﬂpP Eashdn, W‘Etﬁls(glvgﬁ@* ective
22 Apri] s BT 585 e 558 W Bipcs<s A AESAAIOG B T RER g
(group Pg afetndplidnarel fonexsintrle polystiwgnedlyedh(Pieeh rod dstlik¢.  ani ne group usi ng
met hods known in the field such as peptide coupling, aikylation or

reductise AU 03 ARAIIG SUBOUOLP I (HOEMLR: Lo ARG ARl LRIV 2

(I'l) can be pre rrlg Vari ves
t her eof whiBPss degarbed iy Uaratent 4767628 ctheFoatents et whisk aﬁm@ﬁ)@ra&w & or
ani de suchthzseteesey Thenvtherdevize fwill ¥ontXin suffiieht Bgobatsef ichmpparel/ foasiobdy

defined nRARLDER coRRoBN®|e. foontrlﬂgre'\thﬁQtrﬁéﬁthﬁg group Pg in conpounds of
formula (111) and peptide coupling with conpounds of formula Pg-D-OH, in

whi ch b and Pg have the
20 Compounds of formula (I) may be prepared from a compound of formula (lf), or

derivatives thereof wherein the amino group at the aromatic group (arylamino) is
protected as urethane such as Alloc or amide such as benzoyl, wherein D, E, X, Y
and m have the previously defined meaning and Pg is an N-protecting group
(preferably urethane such as Boc).

25
X IN
Pg-D-E—(CH)n
- Y (1)

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 (ert-butyloxycarbonyl (Boc) group, the '
benzyloxycarbonyl (Z) group, the 9-fluorenylmethyloxycarbonyl (Fmoc) group or the
phthaloy! (Phth) group. Removal of the protecting groups can take place in different
ways, depending on the nature of those protec'ting groups. An overview of amino
_protecting groups and methods for their removal is given in the above mentioned The

35 Peptides, Analysis, Synthesis, Blology Vol 3. and in T.W. Greene and P.G.M. Wuts,

| Protective Groups in Organic Synthesis, 2nd edition, 1991, John Wiley & Sons, Inc. .



.previously defined neaning, yields conmpounds of formula (11). 10 X' YI N NH2
Pg- E-(CH2) m 101 Alternatively, conpounds of formula (I) - pit 289%par ed
directly fromconmpounds of fornmula (111). Renoval of the N-protecting
group Pg in conpounds of forrmula (I11) and 15 a peptide coupling with a
conpounds of »\f/éﬁo')ﬂ]: g J-D-OH, in which J and D have the previQusleyfef i ned
meani ngs and y op lonally contain a additional protecting. group, afford
conmpounds of formula (1). Conpounds of formulas (1), (I1) and (lI11) are
accessible fromthose of formula (IV) vgierein X and Y have the previously

def i ned , Y
Drot oot ea J2ed pPhedPblat@d Sl 160 884 opfohat IELRLAIY SN BDRAA.
wi t h al coho?mingfgrgupryaingamgthpdskpewp intherfjeldsich as-repligy ﬁQ}}H’"BQ alkvlatlon or

Pg- E- ( CH2) "redGltiveiamiidtiodlyive, campodind sotfarmilg (have the previ ousl y defi ned

meani ngs g Rl }{nlﬁ%[}hﬁ"; 'IE) %S P RbI BrBlend ol R %ﬂi“%’i‘rd

M tsunobu co ons tri hi ne, (R L.

car
Elliot,.OH. q(t.*!ﬁ%‘@éaihefsqz""hﬁ?ﬂh ejrylaming is prgt e&Fﬁ&‘yﬁ et g°r Med.
Chem Lett. amide <2283 1QBYl, wheralh shi Xwykim and Ry hawe ¢ eyeyzcylslyader ingd
F?' {“ ew ]?Z’méllamﬁ’ 'Remevat offthe IN- bﬂo‘i@&cﬁ gr8up/ AY inlcon oblds 6C0ftthiva (Y aficohol s
of type formi ofch re
accessi bl e “@6&?6‘5@%’ “"ﬁ%ﬁ?’?‘?mﬂdaf"f rg'u Fpébspony' ng'cg%ﬁngwl@l\ﬁ&‘%to et hyl
acryl ate, prengusly defined meaning yieldsi earqusds af foFmwia il um al uni ni um hydri de,
and subggquent introduction of the N-protecting group Pg. 22 April 2003
WO 00124718 PCT/ EP99/ 079%81\ 10 Denet hyl ation of nethyl aryl ethers of
fornula (V) to the corregpo hdi ng phenolic conpounds of fornmula (1V) may be
{acconpl i shed by reacti #BBr3 P.M MOme and D.E. Wst, Og. Synth.,

Col | ect. Vokg- E\#(cvizj,z ] or EtSNa [A.S. Kende and J.P. Ri zzi,
Tetrahedron Lett. 210 1779 (198¢). 5 X Y-N

Alternatively, compounds of formuta (l) can be prepared directly from compounds of
formula (llt). Removal of the N-protecting group Pg in compounds of formula (Ill) and
15 -a peptide coupling with a compounds of formula J-D-OH, in which J and D have the
previously defined meanings and may optionally contain .a additional protecting
group, afford compounds of formula ({).
Compounds of formulas (l) (1) and (Iil) are accessible from those of formula (IV)
wherein X and Y have the previously defined meanings, or derivatives thereof
20 wherein the arylamino is protected as urethane such as Alloc or amide such as
benzéyl, by reaction with alcohols of formula J-D-E-(CHz)m-OH, Pg-D-E-(CH2)x-OH or
Pg-E-(CH.)«-OH, in which D, E, J, m.and Pg have the previously defined meanings
and optionally containing a protecting group, under standard Mitsunobu conditions
(tributhylphosphine, dialkyl azodicarboxylate) (R.L. Elfiot, H. Kopecka, D.E. Gunn, H.-
25 N. Lin and D.S. Garvey, Bioorg. Med. Chem. Lelt., 6, 2283 (1996); K. Wisniewski,
A.S. Koldziejczyk and B. Falkiewicz, J. Pept. Sc., 4, 1 (1998)).

30 Alcohols of type formula Pg-E-(CHZ)m-OH in which E = -R®’NCH,- and m = 2 are
accessible by conjugate addition of the corresponding amine R°NH, to ethyl acrylate,
reduction of the ester function with lithium aluminium hydride, and subsequent
introduction of the N-protecting group Pg.



I NH2 MeO (V) Suitable starting material to prepare corrpwﬂ&ril%o§or mul a
(V) are conpounds of fornmula (VI) wherein X and Y have thé previously
defi ned neanings. The chloro 10 group of conpounds of formula (VI) can be
transforned directly into an amine group by heating the forner with amoni a
under pressurWOOMR47E natively, the chloro group of conpoundSTEF* %% Rul a
(VI) can be converted into a phenoxy group by reaction with phenol under
al kal i ne condi tions, and subsequently tyeatnent with ammoni um acetate
affords the am ne group of conpounds of Tormula M Conpounds of forpula 15
(V) can al Semethyliipai ofcethy! ﬁfg’gﬁir}%ﬁt"fdP"@BWM%Iéh%FW%?R?HF@Q(RhePO%th
sodi um azicgfpaindsSe fR@MURN{IVY evkyc be oaccimplisieedaiby | reactictie with t BBIPRAB.WX' Y. N
Moo NO 20 cReRaUNS Sl NAELL Gl SamMSSRER voragd o hvRE Be ey joss!y -

defi ned nmeaningsS  can be qbt aj r o] f formula (VII) by

treat ment HEREE pRtbdFhBizFl. TelAp P’aégg&ﬁp{ﬁﬁgggg})ﬁf ormula (VI1) are
describsd in literature; 7-nmethoxy-3H quinazolin-4-one: Chapman et al., J.
Chem Soc. 890 (¥B47), 6-nethoxy-2H phthal azin-1-one: Consonni P. and A
Orodei - Sal e, Fanmago, Ed. Sci. 76, 691 (1976) 25 (Chem Abstr. 85-177191).
The conpound or ndHa (VI) wherein X= CH and Y=CH .

(1-chl oro- @: neNoXy- | sogw’ nol i ne) can be prepared by converting 6-net hoxy-

i soqui nol i ne (Hendrickson) J.B.; Rodriguez, C.; J. Og. Chem 1983, 48,
3344-3346) into the N-oxide salt, e.g. wth a peracid, such as

m chl or opesaRaN@istarfisg thatdrizll [to\Wesbard yohlipouhd= af femula ANdareutssegueds b
reacting thj { ty Wi QKL | ! inak hor yl
chioridg (P RAL Wherdh XA#“H&Z’awé@%ﬁ.é’@%%w&%@ge‘”%%“? as. Y RS 0%
(WD 00149718r9ue19f cogeundsef f?ft"“'?((‘%/FaN e teggsh "% Y torLapag o

coupl i ng, &$ heatiig thadanes with @rmocedainedergiregsurey Alleenatively cheleblord gredp ofret hod
to pre}oarﬁcgm o&%ﬁﬁqaﬁﬁxt@gwt) R8n bBV@AEREd iidR Hien6 gm@ﬁ_uwtea&wnrmuh?dg 5
comonly kn In_the ar or t.he coupling - or co [ - i de
fragment s §8€'Pf"a§"‘iﬁ? ?@8“'&2i°883'ﬁ%ﬁo%‘?‘1 rﬁ”%%“‘gen tlgdl?l gﬁgﬁ{et@gd?mﬁp ?@gt ed
est er net hadetatsrafforgy bEamine groupyof crapeundsoef frrmda (e CasRourdsREforaufa, v t h
the addisti @ edn aRbabe/ bbfiradby treatment: of compounds of formula (Vi) with sodium

azide and subsequent reduction of the aryl azide with PPh;.

X<
X” N

jeg
ci
MeO (V1)

20 Compounds of formula (V1) wherein X and Y have the previously defined meanings
can be obtained from compounds of formula (VIl) by treatment with phosphoryl
 chloride. Compounds of formuta (VI) are described in literature; 7-methoxy-3H-
quinazolin-4-one: Chapman et al., J. Chem. Soc. 890 (1947), 6-methoxy-2H-
phthalazin-1-one: Consonni P. and A. Omodei-Sale, Farmaco, Ed.Sci. 76, 631 (1976)

25. (Chem. Abstr. 85-177191). The compound of formula (V1) wherein X= CH and Y=CH
(1-chloro-6-methoxy-isbquinoline) can be prepared by converting 6-methoxy-
isoquinoline (Hendrickson, J.B.;'Rodriguez, C.; J. Org. Chem. 1983, 48, 3344-3346)

into the N-oxide sailt, e.g. with a peracid, such as m-chloroperbenzoic acid, followed

by HCI treatment, and subséquently reacting this N-oxide salt with a chiorinating

30 reagent, like phosphoryl chioride (J. Robinson, J. Am. Chem. Soc., 69, 1941 (1939)).



.racem sation suppressing conpounds |ike N-hydroxysuccini m'%ﬁ a
@prﬂ 855 des,

hydr oxyben. zotri azol e. Suitable nethods are described in:

Anal ysis, 10 Synthesis, Biology, Vol 3, EE Goss and J. Meienhofer, eds.
(Academ c Press, New York, 1981), R Knorr, A Trzeciak, W _ Bannwarth and
D. G |l|essen,Wa8¥4dbedron Lett., 30, 1927 (1989) and L.A RGVEIRE™%. Am
Chem Soc., 115, 4397 (1993). The conpounds of the invention, which can be
inthe formof a free base, may be 15 Lsolated fromthe reaction m xture
in the formof a gharmaceutically acceptable salt. The pharnaceutically
accept abl e sal t sxnay al so be obtained by treating the free base of fornula
| with an organj ' jporgani c acid such as hydrogen chloride, hydrogen
brom de, hydrodg i odide, sulfuric acid,. phosphoric acid, acetic acid,

pr opi oni ¢ ased; gl ycol i(gipci d, mal eic acid, mal onic acid,. methanesul phonic
acid, fumaric acid, 20 succinic acid, tartaric acid., citric acid, benzoic

~acid, and ascorbic acid.. The conmpounds of this inpvent. SSess_one ;or.
more chir al TR&PERIIFCAEURING 43 MANIONGY, 8F & B?Ogeﬁtéragﬁégi 'Hgt egag)oge_ S'SGF%'_ ed

enant i oner , methoddo prepace thee cafipamdatof dhe inyention, panbe earded out by methadsng

di as}]er &9 et SmmdMy RR&WN lidlﬂiheqm Rt Beeuphifg PYF eomdumshiionesfpeptide agmehts known

inthe art, e.q. crystallization. . : = -
%ﬁ\%fegyaﬁ‘edgz%% 81 od, ml)?éd §rﬂly%ﬁd%egﬁocgra%h\ﬁ§é@b%pﬂeﬁﬁﬁ‘ or,.

optically y' usi ng

ne'racem c 'm Xi _ chr.onat ogr aph
chiral col upneteraity by thiecarkodigder method ap3faciain yatb the addliap sigaﬁﬁ’é!gé‘"%l urms

—

may be usedracdiiatioly ersuppressiagi | dongfauated like t Nehydohdyswdcingmide angides N- 30 .
EXAVPLES T o bat r bedAnt The AL XeAydRONY! 35
Boc: ferf-bl 5§< (L:)g'ﬁ%%ng 0%3? \éb% h%%%g a\?%{ﬂ%é?if?% P(E%’/ I%FSJQQ/ '7962\??/’4%_%2

el uent : 1%- ySyntagsis folagy.Val 3 e f1ross ARdils Ofer o798y SIeByC FresSelNG¥ne of
x% (v/.v) of YorkpH9&1)t RA Knors A.vEmeciak.t\Wy. Banowaith asd BoGillessen Tafragedpent B
was used. EE@lﬂPi(ﬁwzJﬁ(wBQz]and LA Carpino, J. Am. Chem. Soc., 115, 4397 (1993).
(2S)-1-(N-(-)-canphorsul phonyl - D- cycl ohexyl al ani nyl ) -2-(2-(1-am no-i sogui ho
lin- . 6-oxy)-ethyl)-piperid ine la. 6-Mthoxy-isoquinoline-N-oxide

hydr ochl or i dee sempeundstafipe inventien. Mtcty cat by e fAPePfR HesibasedhaY Phurity
75% wass ad@ertddfror @hd aFdction snittaredin the faradofsd pbianveaceutically acceptable salt.

1983, 48, 3 00 .o

6- met hoxy- | Q%Hg%g%k%gja@a%eg%%lts%ﬁ-ailso ROdbiafid8 Dy tiating)the@ed bachem

of formula 1'with an ogg;amc or lnorglaLiél ancid1 's.gchl‘as(? fhydrogen chloride, hydrogen

bromide, hydrogen iodide, sulfuric acid, phosphoric acid, acetic acid, propionic acid,

glycolic acid, maleic acid, malohic acid, methanesulphonic acid, fumaric acid,
20 succinic acid, tartaric acid, citric acid, benzaic acid, and ascorbic acid.

The compounds of this invention possess one or. more chiral carbon atoms, and may
therefore be obtained as a pure enantiomer, or as a mixture of enantiomers, or as a
mixture containing diastereomers. Methods for obtaining the pure enantiomers are
25  well known in the art, e.g. crystallization of salts which are obtained .f(om optically
active acids and the racemic mixture, or chromatography. using chiral columns. For
diastereomers straight phase or reversed phase columns may be used.

The invention is illustrated by the following examples.
30 . _
EXAMPLES

The following abbreviations are used:
Alloc: allyloxycarbonyl
35 Boc: tert-butoxycarbonyl



. di chl oronethane. Stirring was continued for 3 hours and 559 5&%
I ch 800

nmet hanol (1 L) was added. The bul k was reduced to 700 nmL a

-nmL of a saturated solution of hydrogen chloride in diethyl et her was

added. Dilution with 1.5 L of diethyl 15 ether resulted in precipitation of
yel | ow cryst avsoomhisch were separated by filtration, washedvirmook || ed
diethyl ether and dried in vacuo. Yield: 85 g (80%; white solid; mp.
189-191 C (+)-FAB-Ms: 176 (MH -HCl). | _b. 1-Chloro-6-nethoxy-isoquinoline
20 6- Met hoxy-i soqui nol i ne- N- oxi de hydrb%hl oride-(la, 85 g; 400 mml) was

~carefully ela@itteﬂy%rsomntMmsolt/@t jBhoepdothat aghradient dé t{ebeilentlgf x4 (viv) of

t enper at ur \%fnbﬁ(?rps?l@ér{!l?rtoy ﬁor‘&ﬁvéﬂt)ﬂl rs%l\)é/ﬁlsBWakhE'_ | for 6 h at 90C.

Excess of phosphory renoved I n vacuo e remaining white
solid was washed with water, filtered and dried in vacuo. Yield: 68 g
(88% ; whiExampleild; mp. 72-74C, EI-Ms: 193 (M. 251 c.

. 6- Met haxy - (RSPA] NI Ycantstidis dphbMR-D-eyélofie Xy1klaRird)-2-(2-(1-amino-isoquinolin-

1-chl or o- 65 el PO Vit bR %L&OI ine (1b, 16.8 g, 87 mmol ) and phenol (67 Q)
was added %@%m hydroxi de (8.4 g). The m xture was heated
under a nitrogen atnosphere to 140C for 3 h, allowed to cool to room

t enper at urta. gRdetBOxsistpamlieaN-yxidt hydrechiadiden 280 nL of 3 N SOdI um hydr oxi de

sol ution dr g&otemge&ftmedﬂ:s%ha Qf gﬂg&&%bg@r gg;%;a uﬁa) m um Su hgd with

2 NSOdIU r ox I e ate and

concen“(orat ‘Hﬁ’dé‘? ?eﬁﬂf@é’d %u? Soids! °Q'T°§" te

solid. ESIRMBigug5IC.8J( Mg—l)GhenRH&Bél. I4iﬂcé3g49[3346 e &enéO@mhmoibin 18’.1!2 ofv/v):

g ngt hg5 'dichl%roﬁigmaﬁengnﬁﬁchgéyﬁ%r&mga & 3 RSurd afd é&wequerﬁuy methanol (1L)
X ui i
acetate y % 3%%{;3‘%85? Wasrfﬁ% élt Jﬁﬂﬁ‘hgﬁ?rﬁﬁ roé mpo(’fl%ﬁéz’éﬁadstl rred
over ni ght SGIIH@"mf Rydrpgenehlorige| ip diathyl Gth%d\lastaéd%cﬁﬁiut'?'émﬂbﬂa‘i Lo diethw er :
whi ch {5 N etfeRbittedZR PPecipi@tion o? 4élidv BEyBIHRMiClY Hak: é@arst@dibynﬁlhdﬁb’:pXi de
solut! on (il V@gﬁa%&w%r tarrer /gg,acJ?%gu% gBOAite Gl 1 0N

was extracted %‘ organic
| ayers wer®-Pei8F-481 Ea (SMFAR-MSN IR, %c’ﬂ Bric acid (100 nL), contai ning
brine. Subsequently, the pH of the aqueous | ayer was adjusted to 12 with 2

N sodi um S5ihydeRgiotmehlodi-is8Ruindliffer action with ethyl acetate (300 nL) then

af f or dgd a@nﬁ%ﬁ%ﬁgl %?uahgigm%rN o%é%dmlmhﬁq %té] Jﬂfd Prﬁncgl}%snaremq” ed

(magnési um su
added in portions to phosphoryl chloride (550 mL) at a temperature of 90°C, after

which the mixture was stirred for 6 h at 90°C. Excess of phosphoryl chloride was
removed in vacuo. The remaining white solid was washed with water, filtered and
dried in vacuo. Yield: 68 g (88%); white solid; m.p. 72-74°C; EI-MS: 193 (M").

25
) * 1c. 6-Methoxy-1-phenoxy-isoquinoline
To a mixture of 1-chloro-6-methoxy- |soqumollne (1b, 16.8 g, 87 mmol) and phenol (67
g) was added powdered potassium hydroxide (8.4 g). The mixture was heated under
a nitrogen atmosphefe to 140°C for 3 h.' allowed -to cool to room temperature and
30 subsequently diluted with 280 mL of 3 N sodium hydroxide solution and 500 mL of
dichloromethane. The organic layer was washed with 2 N sodium hydfoxide, water
‘and brine, dried over magnesium sulphate and concentrated under reduced pressure,
yielding 21.3 g (98%) of a white solid. ESI-MS: 251.8 (M+H)". Rf (silica gel;
. toluenefethanol, 8/2, viv): 0.75. .
35

1d. 1-Amino-6-methoxy-isoquinoline _ _

A mixture of 6-methoxy-1-phenoxy-isoquinaline (1c, 21.3 g, 85 mmol) and ammonium
acetate (55 g) was heated, under a nitrogen atmosphére, to 150°C and stirred
overnight. The mixture was allowed to cool to room temperature, after which 3 N




.concentrated under reduced pressure, furnishing 11 g of a gnte %8' I d
(75%-. ESI-MS: - 175.2 (M¥H), 349.2 (Mr2H)2*. Rf (silica geffenl2
t'ol uene/ et hanol, 8/2, v/v): 0.17. 10 le. 1-Am no-6-hydroxy-isoquinoline A
sol ution of boron tribrom de (18.2 nm;.370 mmol ) in 20 nmL of

di chi or omet haW@ @418 added dropwi se to a stirred sol uti on offCI/EPI9/07928

-am no- 6- net hoxy-i soqui noline (1d, 11. 0 g; 63 mol) in 150 nL of

di chi oronet hane at 10C. After stirring f Qr 4 d at anbient tenperature the
reaction m xture was poured into ice anc} the pHwas adjusted to 9 by 15
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usi ng sitbi caddjed cemgentratedgrauppys p@mesia. : The previpitated dRdJerialwas collected by
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VIV, Sit) 2RomesdheO(s) MOHOTEIIS) PESHERAIBERIBEN. U4 yeckdted Giry|
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m xt ure_was quenc ter, concentrated
r edi ssoP¥ed™Me) dAash| JKWP'IH%H in 50( ) Thd §lsnh8E tH’eée éﬁﬁff’g’?@d Bodi um
hydr ogencar tetrabydrofuran/, N-d:methylformamlde (4 1, viv, 15 mL). Subsequently, a solution of

diethyl azodicarboxylate (0.95 ml, 6.0 mmol) in tetrahydrofuran (5 mL) was added
' dropwise. After stirring overnight, the mixture was diluted with dichloromethane (100
mL), washed with 2 N sodium hydroxide (2 x 50 mL), dried (magnesium sulphate) and
30 concentrated under reduced pressure. Purification of the residue was accomplished
using silica gel chromatography (eluent: 2-10% methanol in dichloromethane),
yielding 827 mg (60%) of a white foam. ESI-MS: 372.2 (M+H)". Rf (silica gel;
dichlorohwethanelmethanol, 9/1, viv): 0.41. The 'same reaction was also carried out
with unresolved 1-tert-butoxycarbonyl-2-(2-hydroxyethyl)-piperidine (10 mmol scale,

35 63% yield).

1g. '(28)-2-(2-( 1-allyloxycarbonylamino-isoquinolin-6-oxy)-ethyl)-piperidine
To a stirred solution of (2S)-(1-tert-butoxycarbonyl)-2-(2-( 1-amino-isoquinolin-6-oxy)-
ethyt)-piperidine (1f, 371 mg, 1.0 mmol) in" pyridine/dichioromethane (1:2, viv, SmL)




,solution (2 x 25 nmL.). Drying over nmagnesium sul phate and Cﬁgﬁgmtz’o@h' on
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in vacuo and wabjmetsed to silica gel

met hanol

conmpound as a white foam ESI-Ms: 356.4. (M-H)" 10 281.4 (MtH- Al l oc)

col umm chr omat ogr aphy PCHER9#7928 2- 12%
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| preShifd li@hRABE Rge ), ﬁ)(%?'diltﬁél t#H8Ocdmpduhd%ds af whiteVBbitde EMS].
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GRicager; dﬂéhﬂ?&&éﬁﬁﬁm{ﬂeﬂﬁn%bhﬁﬂm 2032 b

- D-cycl ohexyl al ani nyl ) - 2- (2-(1-am no-i sogui ho

i n-6- oxyji- et MS))1-m-me4thdbhersubdemv|®—cmMHamlalm1nyl)rZeéM1e=illylzbu<vcarﬂdnybgen
(érﬁuhB-@oBWthP%%Péﬁwiﬁ’B lefidind™ 0) (30 mg, 0.03 mmol) was added to

tetrakis-

a stirred

PCT/ EP99/
25

30

Ozigtfgbenzotnazolk‘f yls 1.1, 53t trégmeztﬁyﬁpomum %etra?fluo%\gora(?e %TABZIJd3 321 mg,

1.0 mmol) was added to a stirred solution of (2S)-1-tert-butoxycarbonyi-2- (2 (1-
allyloxycarbonylamino-isoquinolin-6-oxy)-ethyl)-piperidine (1g, 285 mg, 0.80 mmol),
N-(-)-camphorsulphonyl-D-cyclohexylalanine (1h, 308 mg, 0.80 mmol) and N,N-
diisopropylethylamine (348 pl, 2.0 mmol) in dichloromethane (5 mL). After stirring

overnight, the reaction mixture was diluted with dichloromethane (50 mL), washed

with saturated aqueous sodium hydrogencarbonate (25 mL) and 0.1 N hydrochioric
acid (25 mL), dried (magnesium sulphate) and concentrated under reduced pressure.

- Purification of the residue was effected by silica gel chromatography (eluent 0-5%

35

methanol.in dlchloromethane) yielding 480 mg (83%) of a white salid. ESI-MS: 723.6
(M+H)". Rf (silica gel; dichloromethane/methanal, 19/1, viv): 0.34.

1j. (28)_—1-_(N-(-)_-camphorsulphonyl—D-cyclohewlalaninyﬂ-Z-12-( 1-amino-isoquinolin-6-
oxy)-ethyl)-piperidine

Under a continuous stream of dry nitrogen, tetrakis-(triphenylphosphine) palladium(0)
(30 mg, 003 mmol) was added to a stimed solution of (2S5)-1-(N-(-)-
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canphor sul phonyl - D- cycl ohexyl al ani nyl ) - 2- (2- (1- al | yl oxycar #2343 888%ho- i soqu
i'nolin-6- oxy)-ethyl)-piperidine (li, 480 ng, 0.66 mol ) and norpholine
(0.26 mM, 3.0 mol) in tetra.hydrofuran (5 nL). The reaction m xture was
stirred for 2WP¥AR&"8ubsequently concentrated in vacuo. Resi<clf99/07928
nor phol i ne was renoved by coevaporation with 1,4 5 dioxane and the m xture
was subjected to preparative RP-HPLC (Dell%a Pak C18, 100 A 15 m): Mob.
phase: A = 0.5 M NaH2PO4 + H3PO4 pH 2. 1; = H2O C = CH3CN H20 (3: 2,
v/iv). Gadi @ﬁmphqrﬁhlehvwlﬂcmf%vl%nml)233(250 -gllyloxycarBonyloning-is9Quipali2e- 0 80
37 20 0 80 o&@élﬁylﬁﬁnpaﬂdlﬁé'(ﬁr 4a@|rdgeotaaommi) rltiemaipRORHY (0adeSmf, rzmtnmansn the
m xture was, u uent
&Pa%g{j@ﬁﬂa@g gg‘ &%Ph%ﬁ&&g %PJ gt?rreaa%? zagdan% &%&%l{egu Gty

Iyophlllzed |ng npoun

solid. ESI- Ce@ﬁ@t 0 mﬁo mem hgjine we?searow(m Goevapeiption ittt 4-

(Supel co$i | dicRadsampBtie mrxturé&@is szlbjeqtmj to mhbaraphaﬂ? HPLG (Defta Mak U264 +

H3PO4 pH 2. qu 1% ;—lm 2ﬁobc ﬁagﬁg\i pdv; Hecﬁ B34 B 0By g1 @)= YA 9B

. % 20 0 0 80 400010’0 183 i St a0 Ere

39. 27 mn( © 25 Exanple 2 N-(N

- pr opoxycar lﬁﬁﬁﬁlﬁﬂiet hﬂ'llm‘t)(fﬂlyl(bl ShBxy %B anta®y| ) - N- (3- ( 1- ani no- i sogui nol i n-

6- oxy) - propyl )) - cycl ghexyl am g 3068a. 2d hyl

N-tert-RQyt oxycar bonyI303 cycl ohgxyl agi nogpr opanoat e Et hyl acrylate (1.09 nl,

10 mmol ) "was added tQ_a stirred solution of cyclohexylamne (1.14 m, 10

nmol) in ethanol/tet |3§hydrofur219n (9: 1, $v, 30 m.). After stirring

~overnight, pyridine 8Ad di-ter20 bubyl d8@arbonate were subsequently added

land the m xture was gti rred for aggaddjgional 5 h. Concentration of the

reaction m xture owed by purjfication of the. si due by silica gel

chr omat ogr a ‘éﬂeﬁg h}enwproé'&%f’aﬂf@f'ﬂgﬁt‘gﬁé’"‘x&”%W%/Q%saB?%VF'HSdJ12“18 g

(73% oﬂ5t héydrp@m@nq;gqg(amdsugtgeguamwt kophilized, yielding 227 mg (54%) of the title
compound as a white fluffy solid. ESI-MS: 639.6 (M+H)", 637.6 (M-H), 673.4 (M+Cl)".

Anal. HPLC (Supelcosil LC-18-DB 5 um, 250*2.1 mm): Mob. phase: A = 0.5 M
NaHPO4 + HyPO, pH 2.1; B = HO; C = CH3CN/H,0 (3:2, viv).
Gradient:  Time (min) %A %B = %C

20 0 20 60 20
30 20 0 80
40 0 0 100
50 0 0 100
Retention time: 39.27 min (96.0% purity).
25 '
Example 2

N-(N-propoxycarbonyimethyi- D-cyclohexylalamnvl) N-(3-{1-amino-isoquinolin-

6-oxy}-propyl))-cyclohexylamine

30 2a. Ethyl N-tert-butoxycarbonyl-3-cyclohexylamino-propanoate

Ethyt acrylate (1.09 ml, 10 mmol) was added to a stirred solution of cyclohexylamine
(1.14 ml, 10 mmol) in ethanol/tetrahydrofuran (1:1, viv, 30 mL). After stirring
overnight, pyridine and ‘di-tert-butyl dicarbonate were subsequently added and the
N mixture was stirred for an additional 5 h. Concentration of the reaction mixture,
- 35 .f'ollowed by purification of the residue by silica gel chromatography (eluent: ethyl
a'cetate/heptane, 1:4, viv) provided 2.18 g (73%) of the titie compound as a white
foam. ESI-MS: 300.2 (M+H)", 244.2 (M+H-C Hg)", 200.2 (M+H-Boc)". Rf (silica gel;

ethyl acetate/heptane, 1:4, viv): 0.51. '




di'chl or omgfy ?@Xy %\ﬂﬂp%ceta?e/ﬂ!e tihd) 14 4B 330 2

foam ESI-Ms: 300.2 (MtH) ", 244.2 (MtH C4H8) ", 200.2 (MH—l-Boc‘%sz (silica
gel ;. ethyl acetate/heptane, 1:4, v/v): 0.51. 22 April 200% A 897 24718
PCT/ EP99/ 07928 16 2b. N-tent-but oxycarb6ényl - 3-cycl ohexyl am no- propanol To
a stirred solution of ethyl

N-t ent - but oxywahbyyd - 3- cycl ohexyl am no- propanoate (2a, 2. p8tM&p9okh793g MOl )
in tetrahydrofuran (20 nL) was added lithiumalumnium hydride (1.0 M
solution in tetrahydrofuran, 10 nlL). The reaction mxture was stirred 5 for
1 h, after which ethyl acetate (5 nL) Wés slow y added. Subsequently,

aqueous. ' tm_ité}t mb)d,cgﬂ,oﬁwlxé oot iaWiso-ppaHoiand t he het er ogeneous
m xture wa ext |c Ia er was washed
with aqueo 47150 8? o‘ge?%g' 6/( ’%Q)Bé}?x_’(cgh%mﬂg]ﬂ‘fg’;‘g ?P °ﬁtﬁgne5| um
sul phat-e, @Gné?e?ﬂ gat/idmmalh die tetratwdeadiarapr @9s -k wasdadsiedi fithisun iatwmidiymsi | i ca
geIS 0chr ogamm.ﬁaqmm NI &loligiBh :in esthinlydibfuraa e1 @) eI RACtioBintxturd/was $iirfeY :\Aﬁ;ﬂ

g +,
280. 3 &%&‘* AL %%W;;%&@%%W&%@W%% A58 sfplealEpuy? qg,eequ@ et hyl
acet at e/ he n%:d © Ql L) was fdd% and the heterogeneous mlxture was extfacte
N-terf- butwwycai(bday)t -1N0(6+L1 1Therianganis dgyemehs nwdshed Withp ragpdbys) sédiehohexyl a

mne 15 TW&O&AEEQHHQeV@SNFQQM )€ bryih§Bver magnesmm sulphate conce tr%mn
N-t est - but oxycar bon '1

and 1- ami no"%6! r‘??& mh PP#“{(‘_’L%%H% 39 qo g"ﬁ?‘?ﬁfﬁp y g'g“'ec"ﬁeetﬂhsunobu
pr ocedwr e a;resaie @tanqz n3 Exwith peovided 6@|gj(802@bofn@e(t38%0mpc@3d -39z white. 1

(MeH) . 346arh. eMtMsCQBB)z *(M+B00 280 Gl\(lvlif\&;t)zozaf(Mm Cit, 488.2 (M+H-Boc)".

N-(3-(1-all A Aoh soqui nol 1 oxy) propyl ))-cycl ohexyl am ne
The title corrpound was prepared by Alloc-protection and subsequent
Boc- r enpv adc. df-tert-butoxycarbonyl-N-(3-(1-amino-isoquinolin-6-oxy)- propvl))-cyclohexylamme

A entysh Ut Y C2bRARMd nkd aredaped SRk NQlrbAbBroRys do @%Q@XVI ani ne

g7 vi of a:P {2 ey T 0ol t%b%“r%%ﬁw@%%%aeuég' i Fearpo 2

(silica gel-@ mmepikhy tbﬂ(b#r@vh@memrﬁe@m&ﬁélesamd:ln Eyarpple 16.Y4gtd: 269 mg (65%).
D-cycl ohem'masuanmne ez, es44er (grdi-Cehl)hr BO@ 1 T(MeH-Bloky'r eRF dilicat igen of

N-tert but ine (2.71 g. 10 mmol) 30 in nethanol
n% c@ﬁ%‘%’?ﬁ?ng%ﬁg}%ﬁ @?éﬂ)%mgg added cesium carbonate (1.63 g, 5.0

mml) Af t er stlrrlng for 2 h the reactlon mxture was concentrated in
vacuo and 2d- ¢ gllylg 3 Siamsiaguent | vy,

benzyl br qrﬁeqme(c%m%@uncmﬂas g%fﬁm By Aﬂ’&: ﬁf@f&do@ﬂﬂd Eth’tﬁseﬁ@@fﬁthéf}eﬁbﬁl Wf e Was
stirred OVAEEdH- gu%xycarb%n 3(HJ Lino- isoquinolin-6-oxy)-propyl)-cyclohexylamine (2c, 260
mg, 0.65 mmol) according to the procedure described in Example 1g. Yield: 177 mg
25 (71%). ESI-MS: 384.2 (M+H)", 3002 (M+H-Alloc)’. Rf (silica gel;
dichloromethane/methanol, 17:3, v/v): 0.47.

2e. D—cyclohexvlalanine benzyl ester hydrochloride

_ To a stirred solution of N-tert- butoxycafbonyl D-cyclohexylalanine (2.71 g. 10 mmol)
‘30 in methanol (50 mL), containing 1 mL of water, was added cesium carbonate (1 63 g, "
' 5.0 mmol). After stirring for 2 h, the reaction mixture was concentrated in vacuo and
redissolved in N,N-dimethyiformamide (50 mL). Subsequently ‘benzyl bromide (2.38

mi, 20 mmol) was added and the reaction mixture was stirred overnight. The mixture

was diluted with ethyl acetate (200 mlL), washed with aqueous sodium

35 hydrogencarbonate (1 M, 2 x 50 mL), dried (magnesium sulphate) and concentrated
“under reduced pressure. Purification of the residue was accomplished using silica gel
‘chromatography (eluent: 0-30% ethy! 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



was diluted wwth ethyl acetate (200 ni), washed wit h aqueous sodi um 35
hydrogencarbonate (1 M 2 x 50 niL), dried (magnesi um sul phat &pril2R83
concentrated under reduced pressure. Purification of the residue was
acconplished using silica gel chromatography (eluent: 0-30% ethyl acetate
I n heptane). WieoorenPi ned fractions were concentrated in vacweprsundezs
subsequently treated with 3M hydrogen chloride in 1,4-dioxane (50 nL).
After stirring overnight, the reaction m xture was concentrated 22 April
2003 WO 00/24718 PCt/EP99/07928 17 under reduced pressure, yielding 2 94

? (|74°/() of I tunded deah@dcmammdﬂa&ngz\dlzig €7 4%0pdNthe Eﬁ cdiipoudf As4 wititeHbam. Rf
silica ge V.

N-t ent - but oxycﬁgﬁgﬁw r'l? IE:%r 1 d"l:rﬁg'/oﬂ{' Ith \émet 3 %Jr 19f1fa|vgr |0rfé1 ‘benzyl
ester 5 n-Propyl brormacetate (1. 05 rri 8. 1 mml) was added to a stirred
sol'ution of 2D—N-¢Blt|blﬂbwfb@hﬁFNﬂmmﬂ)omﬂmﬁhleﬁby@ﬂl&ﬂata,mné benayiesier and
N, I di | sgpr ppvlog)iibaBheate(:05 #. 8.2 GnfFBH lad Qd&’&ﬂoog'éﬂ'ﬂeh%oqtﬁ%nrﬂf)D The

reaction mxtuyre r. far uent1ly concentrat ed
under reducédél 'Peé@m%fﬂ"@ Wy'reéi? é{f'lé (@38 9. dr"s@mﬂé’d‘dl}ﬁildﬂ'éﬂﬂmw?ﬁwﬁm (100
m.) and wasli@8 mh 2 mmpl)eio @setoiiile (20 MLy theopantien mixhae avas hallivived @ stir)for dr i ed
(rrggnes: umdsuhpaﬂi %Lbaéud.eﬁwﬁ%anééngwa Iundeﬁémgﬂ s&{ré’d??e?%?ﬂ@é‘cﬁasv"as

redi ssol ve or ubseguen r eat e

N, N-di i SgP" o:ios)r% gﬁy a%%ﬁ%tr{}g% '% QSO)m@p agﬁdwa? q*t% l?ﬂf’?ﬁ“sdlsc‘?gf%‘onat e
(1. 74 g10g. bydmegencarhgnate (M, 50 TR, ﬂaedz(mgnw@nrse'mtamﬂm@mwram:n
concent rat edawuje”fher edidecsulpstareuwas aedispolived iie ddithlodivettane 920 mL) and

.chromat ograebysehﬁe.(@ HENEd QntﬁW‘?\ﬁ&EX mayﬁ?a%mh? (&13 gg)mwéng;%%ﬁ@f 9

(70% of th o)
407.5 (MrH- EHMS)’@@QT“‘ ?ﬁ/a# %0%5“30? RATEl § "‘i“@afo él "??[WF UL BYEHE MSpt ane,
1/3, v/v): ©oncentragd under reduced pressure and purified by silica gel chromatography

N[)|t e { t OEQE) ?wea&b@w% dh zeBRYe iR RIne) RéIBNG 2By ¢70REIMthe tifd toRpathdA

sol uti

N-tert-but oxflga?qbourlefs R 8% %Ge;r%%;}l{}m“w? (HJrcyc‘IHd)ng)?f/ISa(lNgrﬂ Ree)’ 'b%fnzyl
ester (2f, fsiingggl ey‘YiaPﬁfﬁ‘leﬁheP nR, M3d¥/ MO f or mami de (25 nl) was treated
wi th palladiumon activated charcoal (10% Pd, 250 ng). Hydrogen gas was
Dubbl e ¢ Dogualet BBkl B Rl A BGRImB DO IS BERRT © [1 2
PRd tne2Pi | fr sPllaRe oo BB PR B e o W BB vty Blege T 00 g
(989 of thbenavi Bétec&fpa@ﬁdg as2 rdﬂWnlrtéléhsﬂlm@thylEmmame @31mb) was Mpated369. 2
(M H) -, 315wih pttadided dR)attivatdd Shadvbal-(18%chd,. 298f md)s iHydaef @las was bubbled
(dichl or omet g L Qoh ol phistlfz” 6P b B F 8 ny! -

propoxycarbon
(1-allyl oxy§!i OGN B the - ’P%‘Eﬁ?ﬂl WB‘F‘f'ﬁ ‘Ga%{veﬁedpPWypS")tec‘Wﬁ Hise Anatarivge
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evaporated under reduced pressure, providing 1.90 g (98%) of the title compound as
a white solid. ESI-MS: 371.2 (M+H)", 369.2 (M-H)", 315.2 (M+H-C.Hg)" 271.5 (M+H-
Boc)". Rf (silica gel; dichloromethane/methanol, 9/1, viv): 0.42.

2h.  N-(N'-tert-butoxycarbonyl-N-propoxycarbonyimethyl-D-cyclohexytataninyl)-N~(3-
30 (1-allyloxycarbOn_ylamind—isoquinolin-s-bxy_)-propvl))—cyclohéxylamine

This compound was prepared from N-(3-(1-allyloxycarbonylamino-isoquinolin-6-oxy)-

propyl))-cyclohexylamine (2d, 192 mg, 0.50 mmol) and N-tert-butoxycarbonyl-N-

propoxycarbonylimethyi-D-cyclohexylalanine (2g, 185_mg, 0.50 mmol) by the peptide

coupling procedure described in Example 1i. Yield: 221 mg (60%). ESI-MS: 737.6
35 (M+H)", 6815 (M+H-C4He)’, 6376 (M+H-Boc)'. Rf (sifica gel;

dichloramethane/methanol, 9:1, viv): 0.68.

2i. N-(N ’-'prgpoxycarbonvlmethvl-_D-cvclohexvlalaninvll)-N—( 3-(1-amino-isoquinolin-6-
oxy)-propyl))-cyclohexylamine '




Thi s conmpound was. prepared from 22 April 2003 .
N-(3-(1-allyl oxycarbonyl am no-i soqui nol i n- 6- oxy) - propyl )) -cycl ohexyl am ne
(2d, 192 ng, 0.50 mmmol ) and N-tent-butoxycarbonyl -

propoxycar bo - D-cycl ohexyl al ani ne (2g, 185 ng, 0.50, t he
pepti de couwll)ﬁgﬂgﬁocedure described in Exanple 1 i. Yield: ggg'lf))’om? 609 .

ESI-Ms: 737.6 35 (M+H)", 681.5 (MrH CAH8)+, 637.6 (MrH-Boc)+. Rf (silica
gel ; dichl or onet hane/ met hanol, 9:1, vAg): 0.68. 2i.

N- N I OPFRYY C on th D- cI | apinyl 1-am no-i ui nolin
-6E oxs - ropyatj§é cz‘%: OUXBI ar%%%e g%‘gfﬂl gﬁ'ﬁ% )'\’/\%’dﬁfgﬂtf’féﬂagﬁﬁﬂéggg/ 07928
18 The tltnfeP% RREaRYMeHY!- ér%@hwler'?fuﬁyth((QLUtaélvlpxmamw@m«mnw N -

pr opoxycalrdlmqhhlcﬂab)kwbrdibyt)ycyabdsmylhaﬁm(myI2)21N=n(;39(3ﬂ) rambly | 2Rxdrdimg e ngik am no- i
SO- quino rgcleuﬁgé(YQesB{ Yin) gx g‘?ﬁfﬁé ﬁg‘?ﬁy{h%n?e%vgfgf tf\%z%lwﬁgbg’@n%&} 'of the

accordi the r
allylo #'@’8 go@ﬁ Cf%JGS?JB@éfQM'éﬁ r|e9tedthg1 ‘g&ﬂlﬂ@ geiflugseacelicagidd wit h
di chl or orrdﬂ Hanlel i@ miL) aod etircest foc 2 e after v(lmcflthewbactlomnmme wasicarcentratdd f or 2

h, after vhivabud. Perifigtiohi o thdesidué @a‘é’%?fe@féﬂ%é %P rativé HAEY ocedure

P f t t { d
oscr i bod Socied IFEKSTNE 1 HRSd BSHETD DYy bySroBhiGhe bak a0 subseadentg o
subsequent'yoﬂhﬂt;ﬁmq Y',?!ﬂeﬂcﬁ? 9 éﬂ‘c%uogtherﬁgle(wmum as lpewhite; ﬂléfY@oh@oEﬁid as a
whi t e fd ufig: 558.6 @M+HEF]| 58D.INEI+CEHE AnGl. (HEHLD tetehioh Bmé r@lient Bxaihple HE-C

retention 474 d€n o anple 1j): 27.91 min (95.8%purity). Exanple 3
NAN' - propo%?ycar @%31%@?{’1"%0 cycl ohexyl al ani nyl') - N- (3- (1- am no-i sogui nol i n-

{15 6-oxy)-propyl))-cycl opentyl am ne 3a. Ethyl
I\I—tort-butﬁmmigﬁonyl 3-cycl opentyl am no- propanoate The title conpound was

prepared fN-grgbo !Skvéfrthﬂhﬁtl(ﬂ B8y dtbhedAaldRTy)) -R(SL(1-amid- ee&&h}shﬁm ne
(0.9 10 Exarrple Za. Yield: Z2.2Z28 ¢ (80%.

CCOI’
ESI -lvérft’1 26%%”%’&% Qpel \'.VWWTAH8)+ 186.2 (M+HBoc)+. Rf (sil | ca gel :
et hyl acet at e/ hept ane 1 4, v/v): 0.45. 3b.
N-tert- but:nxgmrqubu&x@wﬂmﬂemcyblammﬂammp;ﬁapénoﬁm s conpound was

prepar ed fwrhgmuwf tcsn,&,oahﬁ | tam da&leaﬂ‘ m|25op.@918fiv9,?cfe (3a,
2.28 g, d d: 1.34
ARt o o B AL G e
( M-H- B6c) -ESHMS: (mz ¢u+um zsefzr(wraedﬂm dﬁﬁao(mmao@ AR \dilide: g@; 8Byl 3c.

N-t ert - butaextattidpamd, -1, WBy:(cl4sam no- i soqui nol i n- 6- oxy) - propyl ) ) - cVcl opentyl
am ne _

3b. N-tert-butoxycarbonyl!-3-cyclopentylamino-propanol

This compound was prepared from N-fert-butoxycarbonyl-3-cyclopentylamino-

25 propanoate (3a, 2.28 g, 8.0 mmol) using the procedure described in Example 2b.
Yield: 1.34 g (69%). ESI-MS: 244 2 (M+H)", 266.3 (M+Na)"*, 188.2 (M+H-CHg)", 144.2
(M+H-Boc)". Rf (silica gel; ethyl acetate/heptane, 1:4, viv): 0.30.

3c. N-tert-butoxycarbonyl-N-(3-(1-amino-isoquinolin-6-oxy)-propyi))-cyclopentylamine

30 This compound was prepared from N—tert—butoxycarbony|?3-cyclopentylamino-

propanol (3b, 243 mg, 1.0 mmol) and 1-amino-6'-hydroxy-isoquirio_li,ne (1e, 160 mg,

1.0 mmol) by the Mitsunobu procedure described in Example 1f: Yield: 262 mg (68%).

ESI-MS: 386:1 (M+H)", 330.1 (M+H-C(Hg)", 286.1 (M+H-Boc)*. Rf (silica gel;
dichloromethane/methanol, 9:1, viv): 0.25.

35

3d. N<{3-(1 -a_llvloxvcarbonylamino-isoquinolin—6-oxy)'—propyl.))-cyclopen_tvlamine
The title compound was prepared by Alioc-protection and subsequent'Boc-re'moval of
N—tert-butoxycarbonyl-3-(1'-amino-isoquinolin-6-oxy)—propYI)-cyclopentylamine (3¢,

© 262 mg, 0.68 mmol) according to the procedure described in E'xample 1g. Yield: 171



30 This conpound was prepared from

N-tert-butoxycarbonyl - 3-cycl opentyl am no- propanol (3b, 24§2ﬁ'@”' 2p0g nmol )
and 1-am no- 6- hydroxy-i soquinoline (le, 160 ng, 1.0 mol) by the M tsunobu
procedure described in Exanple If. Yield: 262 ng (68%. ESI-MS: 386.1
(MtH) +, 330. 1wk H8) +, 286.1 (MtH-Boc)+. Rf (silica gel PCT/EP99/07928

. di chl oronet hane/ net hanol, 9:1, v/v): 0.25. 35 3d.

N-(3-(1-allyl oxycarbonyl am no-i soqui nol i n-6-oxV)-propyl))-cycl opentyl am ne
The title conpound was prepared by All oc‘-gpr ot ect'i on and subsequent
Boc-renoval naf (68%). ESI-MS: 3702 (M+H)", 2862 (M+H-Alloc)". Rf (silica gel;

N-t ent - but ogm &ﬂ&)ﬂan{iﬁe&naﬂ&‘ Iil?:il@mw[ﬁel i n- 6- oxy) - propyl ) - cydopent yl am ne

(3c, 262 according to procedure described in Exanple
1g. Yield: 171 22 April 2003 WD 00124718 PCT/ EP99/ 07928 19 ng (68% .
ESI'- MS: 37038. ( -fert- a 2 QxycarRpnyigethykg- qyelbhexvlalanlnvl) N-(3-

di chl or oget | -cyclopen lamme

L T wnazefsrggs RTINSl A ). .

Thi s corrpoumpnwa ﬁé@mw dad. 185 mg, 050 mmal utoxvcarbony- -
N-(3-(1-allyp qtwilDoey ciadenylaiahine-(@g 089 mgp0EPyhinpH bycthe peptidd ani ne

I(O fgpoggar bon% ré‘H ?E&&ﬁr’i % ?@’e@i?g‘?éay%é\l‘mg (71% # ESiM 7236t e
pept i de 10coMitihg p%ﬁé@dur q)bed gﬁ'ﬁégqs‘?cs@w 3? -10/c)

ESI - V5. 723 dghibordthaf)ermeB@imol59:(1 M- @4:]48) +, 623.6 (MH Boc) +, Rr (SI lica
cgel ; dichl oronet hane/ met hanol, 9:1, v/v): 0.64. 3f

Né( N - p; opo:% ) ) umgl?r%l_l POl in
-6- oxy)-pr e epared from
N-(N-tent- bangmmﬂhﬁm;@w :
propox_nglr baag! metdy ! cdngaundohavasl alpmepargd ) - Noﬁﬁ (M‘(HLdeythxmaarbonwilbft-m no- i
so- quinoli %;Q ]

acco?dl ng tg“{%}? b&]& *%bdé%gdrhlggﬁglgwﬁg l%t i gﬂ?,gé .g\g;lTD of . t he
Al | oc and BGE'"BP‘b?é’EY)er@pY @P&ﬂﬁ%e"tﬁﬁ‘ﬂ"ﬂ @ﬁt "V'b‘é) meect ed

by the preparaeivie déstidas iocodmnie 20 faidbe remeva! I'Qﬁ tirsc Al and Boc mueteslivei ng
using. 0.1 N POUPs OPlivifR&iich aCthe radidus was effeeat by th&‘@pé]jalrétthBLFC)phﬁied&{é 113

g (59%29) R}&b]t %x%f?\gﬁzoﬁ glggltlﬁ?% Peoqlﬁ' Xro%mo Qacﬁs d

( MHH) + (gr a I ent
25.84 mn ( g@p d/g'«ﬁ@p,yfe}k;ed DB} g 4P compound as a white ﬂuffy sohd
- pr opoxycar MSY 39t (MaH)D-57Bcd (Necdy.| Mab.nHHW)reMBQr( timenfgrastiént do@impls) ijr)t-

'25.84 min (90.1% purity).

25 Example 4
NAN". propoxycarbonylmethyl D-cyclohexylalanmyl) N-{3-{1-amino- lsoqumolm-

6-oxy)-propyl))-cyclobutylamllne

4a. Ethyl N-tert-butoxycarbonyl-3-cyclobutylamino-propanoate
30 The title compound was prepared from ethyl acrylate (1.09 mil, 10 mmol) and
cyclobutylamine (0.85 mi, 10 mmoi) according to Example 2a. Yield: 1.71 g (63%).
- ESIMS: 272.2 (M+H)", 216.2 (M+H-C4H,)", 172.2 (M+H-Boc)". Rf (silica gel; ethyl
acetate/heptane, 1:4, viv): 0.44.

35 4b. N-fert-butoxycarbony!-3-cyclobutylamino-propanol
This compound was prep'ared 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-CHe)". Rf
(silica gel; ethyl acetate/heptane, 1:4, viv): 0.37.




6- oxy) - propyl ))-cycl obutyl am ne 4a. Ethyl 22 April 2003
N-tert-butoxycarbonyi-3-cycl obutyl am no-propanoate 30 The title conmpound

.'was prepared fromethyl acrylate (1.09 m, 10 mml) and cycl obutyl am ne

(0.85 m, 10 mmol ) according to Exanple 2a. Yield: 1.71 g (63%. ESI-M:
272.2 ( M+H) +, woDe2418 MkH- CAHB) +, 172.2 (M+H Boc) +. Rf (sili eargesorushy|

"~ acetat e/ heptane, 1:4, v/v): 0.44. 35 4b.

N-t ei t - but oxycar bonyl - 3- cycl obut yl am n %‘ﬁ]ropanol Thi s conmpound was prepared
from N-tert-butoxycarbonyl -3-cycl obutyl no- propanoate (4a, 1.71 g, 6.3
mol ) using the procedure described in Exanpl e 2b. Y| el d 0.94 g (65%9.

- ESI- M5 23042 M MBS catsons fatni afii [ ‘”.' ‘ |ca gel ;

et hyl acet

" PCT/ EP99/ Ogltélfgcon%?uag was prepared rom N-tert—butoxycarbonyl 3—cyclobutylam|no propanol

N-t ert - but d4§.c2@oay1.0 M) rid Aranrino-Bdnyginoxyasoquitiios ) e, predpmy) J.0agmblpbut yl a
mne Tigis WQH@M&BGhdH&%)r&fe%D?H @éjscflb@cmn Example 1f. Yield; 230 %ﬁ 2%). Efl 818

N-tert-but |

anderl amun?%c‘ar?@ Xi/-l s%ﬁ W’t'ﬁ& F)mo ?quan?“‘iH 'Ctahege'

M t sunobu ﬂ'%ﬂ%@m?t@a@%@e&hab@dS?ﬂnvlzk e | f. Y| el d: 230 mg (629 . ESI-M5: -
372.1 (M+H) +, 3161(|\/H—|-C4H8)+ '272.1 (M+rH-Boc)+. Rf (silica gel; :

di chl or oneigyaRgs! -Taﬁ‘y arbSnytamifloY goq&m&ﬁ—ég -pro lobutylamine,
N—(3( -al | carp T NO- 15 wnoun-%‘%%'(ﬁrbutylamne
Yo The 10 t|T§e%éﬁww%&aw@w@@vwlomnr@ecwr@&qba@nm St

Boc- r enov alN-teft-butoxycarbonyl-3-(1-amino-isoquinolin-6-oxy)-propyl)-cyclobutylamine (4c, 230

mol )

“N-tert - but eagy ea2amy aac&&ng%%p@ee&uremésen@eoomxampwxb)vfé J%B% am ne

(a0 720, ol e SRR s RSB oo e

(silica geMich WWFWWeT%M@n@H4 17:3, v/v): 0.44. .15 4e.
N- (N -ti8rt - but oxycar bonyl - N - propoxycar bonyl net hyi - D- cycl ohexyl al ani nyl ) - N

(3- (1-ali wboX)eaf. mwtmafeommwrgaustrﬁom)emwBl%%z,aemaﬁ;Ln?#m.Mk@.m ne

Thi s conpo d Was X

N-(3-(1-al ' -AC lob ) - cycl obut yl ani ne
(4d, 142 nd hlSOBOIHDOWFbM!S arepared orn-NH(3- ()kﬁltf,}dm)tyoalebnY{latBMO isoquinolin-6-oxy)-

pr opoxycar pepyl)giciipltylantive | (3@ xu aingnic140 (Bsol) 14&1 MBterfodtOxyEaRIohy Y- t he

peptid C Yi el 7 3% .

ESI - m§°7o§@5w%@&%g§gs§q'?@ﬁ% E(E%agﬁa ML R uS’byf(ﬁ E’gg‘ﬂ(“*ca gel :
. dichl orﬁ?fﬁ’c"ﬂﬁrﬁ’é‘?‘}‘i’ét"l‘?a‘i'ﬁlmb@ i Exgry! e 1. Yield: 20 41ng (73%). ESI-MS: 7095
NON' - pr opoiytetdy bon§s31et hyv+B-Cyz)” pheﬁpgaﬁl aniMyHiBobl)'( 3- (RE- anjsitieai sagai nol i n-
6- dichloromethane/methanol, 9:1, viv): 0.61.

25 4f. N-(N'-propoxycarbonyimethyl-D-cyclohexylalaninyl)-N-(3-(1-amino-isoquinolin-6-
oxy)-propyl))-cyclobutylamine '
The title compound was prepared from N-(N-tert-butoxycarbonyl-N*-
propoxycarbonylmethyl-D-cyc’lqheXylalaninyl)—N—(3-( 1-allyloxycarbonylamino-
isoquinolin-6-oxy)-propyl))-cyclobutylamine (4e, 207 mg, 0.29 mmol) 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 lyophilization yielded 36 mg (24%) of the title compound as a white fluffy
solid. ESI-MS: 525.5 (M+H)", 559.9 (M+Cl). Anal. HPLC retention time (gradient -

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

Example § -
N-(N '-propoxycarbonylmethyl-D-cvclohexylalaninyl)-N—(3—( 1-amino-isoquinolin-

6-oxy)-propyl))-cyclopropylamine




.oxy)-p ropyl))-cyclobutyla mne The title conpound was prepared fromN (N
t ent - but oxycar bonyl - N 22 April 2003
propoxycar bonyl met hyl - D- cycl ohexyl al ani nyl ) - N-(3-(1-al | yl oxycar bonyl am no-
isoqui nol i n-6-oxy)-propyl))-cycl obutyl am ne (4e, 207 ng, 0.29 mmol)

accordi ng to woee30iprocedure described in Exanple 2i for trermesmooss of
the Alloc and Boc protective groups. Purification of the residue was
acconpl i shed by the preparative HPLC procedure described in Exanple If
Desal ting using 0.1 N hydrochloric acidZ%nd subsequent |yophilization
yielded 36 ng (24% of the title conpound as a white fluffy solid. ESI-NMS:
525.5 (MrH) 5, BRA R tdMiftblyca®onll:3-ERSpbEHEMBobadbatd 97 adi ent 35 Exanpl e
1j): 25.10 . 5% )

- pr opoxycar %‘ﬁ)}l leetopPoYRdc Y o‘HEWEEi gﬂ'i"nﬁ? L epdate 10 0% AB- 1Q Jymeh Andh-

6- oxy) - pr opgyggpregpidroipe ¢PEBamfi 1@ nEroinpecEdrddg(ia Exa®pE0224idi8: PO /gEHBI%) 07928
21 5a. Bthgb-Mst Qsazbmnx)ycmmramhﬁs’cfmw qge%oghﬂmaaey phpmnfaaéeg g title

conpound. a om e acryl ate
cy(r:TPopr opyl ?ﬁ‘%‘&ﬁ'{(%a{aé‘s 5# Vli)ob[%‘érbl) a>c/cor ding to Exanple 2a. Yield: 2.06 g
(800/c) 5 ESI-Ms: 258.2 (MrH)+, 202.2 (M+H C4HB) °, 158.2 (MH Boc) Rf
(sili cabgel sbav#aﬁ-butfzd\%iaﬂioe‘f/h@-bvammﬂlaAuno.lbmban& c%fy 5b. %

\-ter t - but oxyearBABKhad: GiE % fpwmﬂw Ry O

re ared from % xycar cycl opro am no- alnoa{'e 5a,
D 06 0. 18, OPIRBIGa PR 3@% egﬁfd} U bP RSLAUFE HRSrrbPe ThiEramplealy, 1 22
g (71% . ESYieMs:1.2216 (21%MEJMS:151®.2 (M @69!2)(M+I~RC4N£| IRf ¢silicpegel; ethily |

cacet at e/ heph&difte/ntpthneV{:¥)vivP02%, 5c.
‘N-tert-butoxycarbonyl-N-(3-(1-am no-i soqui nolin-6- oxy) propyl))-cycl opropvl

am ne 15 This conpound was preared from
N-t ent - but oR§-dbtaschutoxyzabenyldids 5 ipelfere EepY )Py
and. 1dama' ngTﬁishysdmamhd swasw p@lpafw (flen WNBferbButos J;a&oﬁyltd-&yctb)brd &n%ct-sunobu
rocedure

E)M’rH) 30 Zﬁr%iérrkﬁ?g& )M{r?f g%rylag%é%g )&35@({3"1051% '(MS 166%9,

di chi or onet hAamekby, the ltsugot_aLu p gurelepstib mple 1f. Yueld 226 mg (63%).
N-(3-(1-all lijMﬁca%@ohMN&ﬂﬂ)now%d)q(MﬂMmhle)é @5@)1- (iMepyBAO) - CRE I(sificaopgel;arm ne-

The title C@mgmtmlﬁé@M|@1WV%|1@ protection and subsequent
Boc-re

N-tert rTgﬁt (0)74 car bonyl - 3- (1- am no-i soqui nol i n- 6- oxy) - f) yI ) -cycl opropyl am n
e (5c, 5d. N-(3-(1-allyloxycarbonylamino-isoquinolin-6-oxy)-propyl)}-cyclopropylamine

" The title compound was prepared by Alloc-protection and subsequent Boc-removal of
_N—telt-butoxycarbonyl-3-(1-amino-isoquinolin-6-oxy)-propyI)—cyclopropylamirie (5¢,
_ 226 mg, 0.63 mmol) according to the procedure described in Example 1g. Yield: 148 -
'25 mg (69%). ESI-MS: 342.2 (M+H)". Rf (silica gel; dichloromethane/methanol, 17:3,
viv): 0.36.

S5e. N-(N-tert-butoxycarbonyl-N'-propoxycarbonylmethyl-D-cyclohexylalaninyl)-N~(3-
(1-allyloxycarbonylamino-isoquinolin-6-oxy)-propyl))-cyclopropylamine

30 This compound was prepared from N-(3-(1-allyloxycarbonylamino-isoquinolin-6-oxy)-
propyl))-cyclopropylamine (5d, 136 mg, 0.40 'mmol) and N-tert-butoxycarbonyi-N-
propoxy_carbonylmethyl-D-cyclohexyla’lanine (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)*, 639.5 (M+H-CHg)", 595.3 (M+H-Boc)". Rf  (silica  gel;

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

5t N—(N'—propoxycarbonylmethyl-D-cvclohexvlalaninyl)-N—( 3-(1-amino-isoquinolin-6-
oxy)-propy!))-cyclopropylamine




-yi el ded 877110

226 ng, 0 63 mol ) according to the procedure descri bed in Exanple 1g.
Yield: 148 25 ng (69% . ESI-Ms: 342.2 (MtH)'. Rf (silica gé®April 2003

di chl or onet hane/ net hanol, 17:3, v/v): 0. 36. Se.

N- (N -tent-butoxycarbonyl -N -propoxycarbonyl net hyl - D-cycl ohexyl al ani nyl )- N-
(3- (1-allyl yl am no-i soqui nol i n- 6- oxy) - propyl ))-cy m ne
30 This comgﬁégﬁvﬁgprepar ed from ?EP/EF-&;WLQ

N- (3-(1-al |l yl oxycarbonyl am no-i soqui nol i n- 6- oxy) propyl )) -cycl opropyl am ne
(5d, 136 nm, 0 40 mmol ) and N-tert-butgyycarbonyl - _
propoxycar hony thyI c] ohex Ialanln ( 14 t he
pepti de gﬁ ﬁg pr 8%'8%‘¥'5’1 de‘g%%ll b%rﬁp"f"r’? i&ﬁ'l‘ e ?’Wteﬁoté m];%?z“(’rﬁ‘y( 78% :
ESI - MS: 699r090xs(qanwrylmestm Grcyaiahexylalasing!)-N0%( Balywcabaonylamino{ si | i ca gel ;
35 di chl or weguinaRe6-RY AsrBpYI))-Ycibpraopyahind (88). 228f mg, 0.31 mmol) according to

o oy - pr Syt Breafenlt QUL IR Bl Aol et ol
PCT/ EP9B] 0988s. Furifeasion ol ecfﬁﬂ%t?nwaﬁ/a%c%mba?%’d by rthen preparative HPLC-
N-(N -tert ptusedurgcdesodbed iiNExample 1j. Desalting using 0.1 N hydrochloric acid and

pr opoxycar Q&H%hﬂgﬁtw&phmzﬁgfg ﬂaﬁéwaa' G éﬁué édﬁdo%yi?ﬁ#@ﬁc]}lftfm no-

I soqui nolin ne
accor di ng ??!d é)ogg‘éé g‘ﬁ)@ ﬁr? IQPE 'F'Eﬁ" ipp dimes (gadientor ¢ he
Al | oc and E@!"lpiﬁdl)e%{ DQ@!E(%@%MNWUH fication of the residue was
acconphoshed by the preparative HPLC- procedure described in Exanple | |.
Desal ting geiddids 1 N hydrochloric acid and subsequent |yophilization
599 of the title conpound as a white fl uffy solid. ESI-Ms:
511.3 (|\/|-|- A "‘.JL.- P POKY RN ONKINME th =/ CyClofeXyd y\u f]- a0, o ARSI Nt Exarrp| e
|ft 24.02 monu(n%n@/mnﬂmthyl)-pyﬂrﬁh&k&rrpl e 6 '
(25)-1- (N— propoxvcar bonyl nmet hyI D-cycl ohexyl al ani nyl)-2-(2-(1-am no-
I sogui pf N i
(29-1 & ) pyrrolid
ine This Emﬁpdumbquaé pwes'parpeeba‘recbmmm erﬂl-tdztjbmmmardwwyll Bmomohmlmqﬂrol i nol
ggigeggigkﬁé yerfdeckele $S EJassér, lF Leasdner, .0 .D.Tetrdgédrah e@rongg£tis, 3%9&%51@4 320
r e,

1, 2.0 5?‘?3*8 %?hﬁm@taﬁﬁﬁo%ﬁ%?%ceﬁw%@ AL, SRE 2B (b&. ol
650 ng (91 Ras-procggueg; e%F"PWH)‘ xapgpe( af. 1 Yiglg: éq) .-mg (9 %). ESI-MS: :
di chl OZQJrTew&i@lé\ﬂﬁlﬂI hfsillica gendlcm’ov@metﬁarﬁmefﬁanol 9:1, vlv) 0 37. '
(2S)-2-(2=(1-al | yl oxycar bonyl ani no-i soqui nol i n- 6- oxy) - et hyl ) - pyrrol i di ne

6b. (ZSLZ (2:(1-allyloxycarbonylamino-isoquinolin-6-oxy)-ethyl)-pyrrolidine

This compound was prepared (25)-1 -tert- -butoxycarbonyl-2-(2-(1-amino- lsoqumohn 6-

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

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

6c¢. (2S)-1-(N-propoxycarbonylmethyl-N-fert-butoxycarbonyl-D-cyciohexylalaninyl)-2-
21 —allyloxvcarbonylamino-isoquinolin-6-oxy)-ethyl)-pyrrolidine

30 N-Propoxycarbonylmethyl-N-tert—butoxycarbonyl-D-cyclohexylalanine (29, 925 mg,
25 mmol) and (2S)-2-(2-(1-allyloxycarbonylamino-isoquinolin-6-oxy)-ethyl)- '
pyrrolidine (6b, 558 mg, 1.63 mmol) were reaCfed, using the peptidé coupling protacol
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
Gd (28) 1-(N-propoxycarbonyimethyl-D- cyclohexylalanlnvl) 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-allyloxycarbonytamino-isoquinolin-6-



Thi s conpound was prepared .
(2S)-1-tert - but oxycar bonyl - 2- (2- (1- ami no- i soqui nol i n-6- 22 April 2003
oxy)-ethyl)-pyrrolidine (6a, 650 ng, 1.8 mmol) enploying the

Al'l oc-protection and 25 Boc-deprotection procedure described in Exanple
1g. Yield: S5%O0R92M890). ESI-MS. 342.2 (.MH)'. Rf (silicaF§&{EPI9 07928

di chl or onet hane/ net hanol, 9:1, v/v): 0.22 6c.

(2S)-1- (N-propoxycarbonyl methyl -N-tert - oxycar bonyI D cyci ohexyl al ani nyl)
-2 (2-(1-allyloxycarbonyl am no-i soqui noll n- 6- ox ethyl)-pvrrolidine 30
N- Pr opoxy cacsprthyispyiiglide(6e t59(9df‘6x9f§§r"ﬂiﬁ?ﬁlﬁc‘i§fﬂ¥9% folhenfeeadyrs desciibed 925
my, 2.5 mmolip Eraeple 2i for the removal of the Alloc and Boc protective groups. Purification of

(29)-2-(2- Hhé’:" %%&&Xwggr&eambﬁgneeow 08 HrOP LS HPKL) pRIBN gdREfiba] fll ne

(6h, 558 ny, wer e reac n ot ocol
descri bed | ﬁxmwpwe Besatting iging 0 i?\ghﬁ% E'g% i ?'fPteS@i‘ﬁeﬂaeﬁd ?f%ﬂ[)fﬁﬂ‘”hs a
col ourl e§s yigided BB myH25%95f thel tiedcompring @619 whitey8ffy solid. ESI-MS: 511.6

di chl or oret mmﬁémﬁ&lanptc r&edtiontinyd {grididAt Exadipl&4): 42.96 min (96 4% purity).
(2S) - 1- (N-propoxvcar bonyl net hyl - D- cycl ohexyl al ani nyl') - 2- (2- (1- am no-i so-

gui nol i n-6-o0xy)-ethyl)-pyrrolidine The title conpound was prepared from
(2S) - 1- (N- pExample-&r bonyl net hyl - N-tert - . -

but oxycar bonyin-propyycdibayyifletiyiDrcyeld hé Rylalhniivlly2-(P«(Acarmninonigbaainbliniés oqui No
l'in-6 ZSO%MMZMB PCT/ EP99/ 07928 23 oxy)-ethyl)-pyrrolidine
(6c, ording to the procedure described in Exanple 2i
for the renoval of the Al oc and Boc pr ot ect ive groups Pur| fication of

A he resi due7aad-@Atpn h8-tert g pxyd 2
'Exanple | j qy ' ' idoli '

| yophi | i zat er de ] ,

fluffy soli 3 1- R Ah h ?'ggggﬁ?gﬂg'tm"lggr %’Eent
Exanpl e13j) magl) gad N prop@eycqmppﬂmeﬁ}yj N-tegxta;‘ﬁquéarponyl D-cyclohexylalanine (2g,

14N pr opoxyqaa h@xol mhhl)bl)-\@r&éﬁhmyl ading tiy poptidd 2o (ilimgnproachisdagdiited i n- 6-

10 oxy) - et hy] 0
1-(N-pr 0p0x¥ a %,'[ffﬁﬁﬂ Jgﬁg% (45A> of the ttle co nd aT a coloug s oil.

-(1- allylo JPB M"S% (ﬁl'%@;ﬁg‘r gwg%mofép (&B,f ah ) - 2- (2

2-(2-(1-Allyl oxycar bonyl am no-i soqui noI I n-6- oxy) - et hyl ) - pi peri d| ne (1g, 330

mg, 0. 750157810 9-(RBEbpoxycarbonylmethyl-D-cyclohexylalaninyl)-2-(2-( 1-amino-isoquinolin-6- _
N- pr opoxycar Q\gné(ﬁ‘mam c¥r I%terf but oxycar bonyl - D-cycl ohexyl al ani ne (2g, 273
ng, 0.75 mmof) —were sed, using the peptide coupling protocol
described Jhe ﬁﬂEfearnmt@dMas %fﬁpféf@em{g‘w?wp eptptectigyand subspauent Bec-eaigydlund as
a col our | essf oilk(N-pBhexybiborftethy (- Nkl hutdRyc4rboyil-Decygihexylalaninyl)-2-(2-(1-

di chl or omet bp FbB tho%c;qmﬁ{fhﬁ)e o:@[)-%@yl)zp@pgrmme éTa 239 mg, 0.34 mmol)
1 (N pr gox\éccor mS to the p|>cl>cecP ure descrﬂ)eé %mp@/ 1;) P%rl catlgn o?rﬂe %sid%g v noI i n-

effected by the preparative HPLC procedure described in Example 1j. Desalting using

0.1 N hydrochtoric 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-cv<_:looctyl~y-tert—but1l-L—qIutamyl)-z-( 2-(1-amino-isoquinolin-6-oxy)-ethyl)-

piperidine

35 _
8a. N-cyclooctyl-y-tert-butyl-L -glutamic acid
To a stirred suspension of y-tert-butyl-L-glutamic acid (4.06 g, 20.0 mmol) and
cyclooctanone (3.15.g, 25 mmol) in N,N—dimethylfdrmarhide/acetic acid (99:1, viv, 50
mL) was added sodium t:ia’cetoxybofohydride (6.36 g, 30.0 mmol) in small portions




oxy)-ethyl)-piperidine The title conmpound was prepared by. .

Al | oc- deprotecti on and subsequent Boc-renoval of 22 April 2003

1- (N- propoxycar bonyl net hyl - N-t ent - but oxycar bonyl - D- cycl ohexyl al ani nyl) - 2- (2
-(1- allyl oxycarbonyl am no-i soqui nol i n-6-oxy)-ethyl)-piperidine (7a, 239

ng, 0.34 mol cord| ng to the procedure described in dd2s
Purification JVP%?'% %esidue was effected by the prepar atlveéﬂgt mprzocedure

described in Exanple | j. Desalting using 0.1 N hydrochloric acid and
subsequent Iyophi I i zat ion yielded 87 npg(49h) of the title corrpound (2

di ast ereoner e fI f HPLC
retention Ff"it)gh % La {)Verﬁ%iqxftfg%&gyo@auoﬁ'ggf ﬁlﬁ%? t tﬁé?%édum

(66. 6% . Exvgqﬂp@o@ed m water (50 mL) The was adjusted to 9 with 2 soduum hydroxide

| 4N- cycl ooeblutiony, félRwWed by textradtionwithadipthy tether 254 &Lﬁrﬂub@eqtﬁzaqwtﬁ@mef&leoxy) et

o¥i 11 ob SueaihAB i, S BEH o siind oM o BRIAGIRAER |

stirred suspensi o

c acl
cycl oocPan¥B '@'Q@@eﬂﬁ‘emﬁﬁf?r ¢h A, R—Qﬂ%{n’l‘mrf H’F‘Wﬁnwa%/déggt RAGEFYHM 99: 1,
viv, 50 nkiiphate) anttieshceotlatadundéraeducadresstigdyieldide 4(82. 86/ 704) aBthedtittenol ) i n

! ”g't Lr go\s\;g&ﬂ °‘§}%ea%0‘i Whit288d. EW@%%?WHH?IBE@@%Q?%&S&ﬁ%@gﬁté‘l %iﬁgl

resi due vvﬁ?%‘%@'&'ﬁ\?g {‘:Ca?é‘ﬁ’s’?é(ég RLG%/?P 3?)&?\/\&5 adjusted to 9 with 2 N
sodi um hydroxi de solution, followed by extraction with diethylether (50
nm). Sybs eauemﬂ%yclbcb&vlﬁﬂe%utyh&qllﬁﬁu}@lzs(zl-(awmom@mvleﬁuﬂd goquinalimt ed to
-2.5 using quNa HV:?B@%HBB&' C aC| d Extraction 5 with dichl oronet hane

af forded amotga was drled rra nes %Jm Iphat )

‘concent r at 8 Hrdertrbutyi- 'p'ﬂB’é%U‘Feac'gl &% 3 {; (W'V‘Qﬁ épdy éz”l( tIe
conpound aallyoxybatbenyadnind- .s@indwss@qmemyownwnesm 239viedn) +.1 RIMof)si | i ca
gel; ethyl weafeb@iéd, RisidfiHeemafBlbbgR edbiitidein Baimgk @i Igroviding) 380 m0. 10

1b( N- eyl o R8%p of the fitls corpppund as a,¢qloullgss)oll, Epl M(sl 631 P)’M’;chﬁf 53 98 no-i so

gui nol i n- @icbleggmeathang/metbapel; :di We): R23ycl ooctyl 1y-tert-butyl -L-gl utamc
acid (8a, 344 ng, 1.1 mmol) and 2- (2 (1-

al I yl oxycaghonyk agi Rk
|) Wer e couj

provi di ng MS—lS (58% of the title corrpound as a colourless oil.
ESI - M52065ThB ¢dviypdund WRas (sepdred fopeh ;1- (M-FMﬁQﬂMﬂé@fﬁrhhM -sfutemd)-2-(2{(t, v/ V) :

0. 23. allyloxyamino-isoquinolin-6-oxy)-ethyl)-piperidine (8b, 380 mg, 0.58 mmol) using the
' Alloc-removal and purification procedure as described in Example 1j. Yield: 81 mg
(25%, 2 diastereoisomers at piperidine C-2). ESI-MS: 567.4 (M+H)". Anal. HPLC
retention time (gradient Example 1j): 26.20 min (47.2% purity) and 27.07 min (52.0%

25  purity).

Example 9 .
1-(N-cgclopentylammocarbonylmethyl D-cyclohexylalanmyl) 2-(2-(1-amino-

lsoqumolln-G-oxy)-ethyl) plperldme

30 _
9a. N-Allyloxvcarbonyl-N-tert'butoxvcarbonylmethyl-D_—cyclohexvlaIanin_e
To a stirred solution of N-tert-butoxycarbonylmethyl-D-cyclohexylalanine [Hamada,
Y.; Shibata, M Sugiura, T.; Kato, S.; Shioiri, T.; J. Org. Chem. 1987, 52, 1252-1255;
' 2.85 g, 10 mmol] in 1,4-dioxane (50 mL) were sequentially added saturated aqueous
35 sodium hydrogencarbonate (25 mL) and allyl chloroformate (1.17 mi, 11 rrimol). After
stirring for 3-d, the reaction mixture was carefully acidified (pH = 3) using 1 N
hydrochloric acid and subsequéntly extracted with dichioromethane. Drying over
magnesium sulphate and concentration under reduced pressure furnished the target
compound -as a white solid (2.41 g, 65%). ESI-MS: 370.4 (M+H)*, 314.4 (M+H-CHe)",




8c.

1- (N-cycl ooctyl -y-tent-butyl-L-glutanyl)-2-(2-(1-am no- |so&a|'°}‘?8‘?(?936 oxy) -e
thyl)- piperidine 20 This conpound was prepared from

1-(N-cycl ooctyl -ly-fert-butyl-L-glutanyl)-2-(2-(1- .

al I yl oxyam noweaaiigol i n- 6- oxy) -ethyl ) -piperidine (8b, 380 J@ggpfespesM0OL )
using the Alloc-renoval and purification procedure as described i n Exanple
1lj. Yield: 81 nmg (25% 2 diastereoisoners at piperidine C2). ESI-Ms:
567.4 (MtH) *. Anal. HPLC retention time5(gradient Exanple | j): 26.20 mn

(1 4(7 hl—zoc/(;lgrtr)lﬁ)gé?ég Zggﬁ;rﬁgﬁ% AIE)Br??;l grfgftz r(}%P/&aD%a/EHglkLiaZ?Ftal@?w rfe)lngm(: Za?(llwater

I sogui nol i n- = pi peridine 30 9a.
N- Al | yl oxycar bonyl - N-t ent - but oxycar bonyl nmet hyl - D- cycl ohexyl al ani ne To a.

?tR ir rgd solY 9bj qqulld}b)@eérbomtém&@BéﬁmﬂméltthDCQ{t@ioﬁE@fﬁlhﬁhﬁf‘2 rm-

anmada, orrr, T.

Chem 1987, QM%MO'S Alodlifee- hyy)'pm% d| oxane (50 m_) Were

sequent i al | - HdbenzaltazelAyd, ba@etetﬁamswywwwmteﬁmug@@nm POREW, 65 1628g.mL)

“and al lyl chiSomohaly nase ddiied 7toma stitrednebjutioff ber2- (2$(t1lall§lloﬁﬁa Qt}éi’anﬁno-t he -
ol f

|
LSRRl A B e A
nmagnesi um s ?’%{"%‘%ﬂng'@ﬁ ¥ '6‘1"’&? plagxy pe r@&uc@@ ﬂ?geséér H‘"T'Qi)r rW sl t he
t ar get 1@ongimethy!famnamiddi (16 sbl)iat 02°CG1 The GHY)waESidjusd 33 08 4witivi-MN-,
314. 4 ( MrH- GifsoBlopylethylafiifd. |Aﬂ&0§t|rnN§3 M&éﬂtlﬁt R6dih Et@%%’e%? 8 th@ﬁegglfan
(M CAHB- A\lni)@%%f@f P%e‘?rjnt g;?lnqgvcg%eh'ﬁ%res? ueé‘twaégxse éim(ecl wutEI ethy(f %tcclet%te (100

‘aci d/ wat

?CI( I\I-\,g\llal §|rowybav%ﬂwwm%r(wlvau@wea@dm hiediegendgarhopate (i xydtambhiang| ) - 2- (
2-(1-- 5 al wmmxsmnbonyam Magsasiin NSdipiaté) rgndeichydehtratede uh8ém feduced

2- (1H bgﬁl‘é 0{:&5@@9 | plitidation of tﬁegf E@Lé a\'qgé @ﬁleglregnb)g rgfl%g %&f érﬂ%%SFa%‘he

TBTU,
(2-(2-(1- al |{$ﬁ>@§zc% 65‘20? Wi ﬁﬁetaiesmqﬁﬁeﬁtﬂ"ieh pelding 88pnym) (et thenditie 19,
676 ng, 1. 9compsiupdapd N—aﬁhlltyl foapt aBSHMS:- NO7.4 (M+H)". Rf (silica gel; ethyl

t ert - but oxygcutirepyridimd/Bodtic Remedta 23y #18M, W&):(Pgy. 709 ng, 1.9 mmol) in N N
10 di net hyl formam de (15 m-) at 0 C. The pH was adjusted to 8 with N, N

di i sopropyl et hyI am ne. After: stl rring overnlight at roomte erature t he
reacti o?fg) ally & gt Iglaniny Ak-aliylo
et hyl acet a¢afbc6[&@nnm,s_)gqumaish@dxwamylﬁﬁfpéﬂdmé aqueous SOdI um

hydr ogencar Rongdigtid? Yof 501 fh-allyBRRarbonyl-N-tert- -butoxycarbonyimethyl-D-cyciohexyl-

' : alaninyl)-2-(2-(1-allyloxycarbonylamino-isoquinolin-6-oxy)-ethy!)-piperidine (9b, 825

mg, 1.3 mmol) in trifluoroacetic acid/dichloromethane (2/3, v/iv) 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, viv): 0.31.

AL

9d. 1-(N—alIvloxycarbonyl-N—chlopentVlaminocarbonﬂmethvl-D-cyclohexyla|aninyl)-2-
30 (2-(1-allvloxvcarbonylamino-isoquinolin-G-oxy)-ethyl)-piperidihe
1-(N—Allyloxycarbonyl-N—carboxylmethyl-D-cyclohexylalaninyl)-2-(2-(1-
allyloxycarbonylamino-isoquinolin-6-oxy)-ethyl)-piperidine (3¢, 189 mg, 0.29 mmol)
and cyclopentylamine (40.3 pl, 0.41 ‘mmol) were condensed using the procedure
described in Example 9b, yiélding 187 mg (90%) of the title compound. ESI-MS:
35 718.4 (M+H)", 716.4 (M-H)". Rf (silica ge!l; dichloromethane/methanol, 95/5, viv): 0.72.

9e. 1-(N-cyclopentylaminocarbonylmethyl- D-cvclohexylalanlnvl)-z (2-(1-amino-
lsoqumoim-6-oxy)—ethyl)-plpendme




brine (50 nmL), dried (rmagnesium sul phate) and concentrated under reduced 15
pressure. Purification of the residue was effected by sili2aAge|2003

-chromat ography (eluent: 33-50% ethyl acetate in heptane), yielding 825 ny
(57% of the title conpound as a white foam ESI-Ms: 707.4 (MtH) +. Rf
(silica gel; vabbodarisacet at e/ pyri di ne/ acetic aci d/ water, 232#6&!5:39%7923 v/iv):
0.91. 20 9c. ' :

1- (N-al I yl oxycar bonyl - N- car boxynet hyl - D- cycl ohexyl al ani nyl )-2-(2-(1-allyl ox
y- car bonyl ami no-i sogui nol i n- 6- oxy) - et B§l ) - pi peri dine A solution of

1- (N-al |yl vy camileeny brdtedtet - Eﬁ&ggycw bqn(w am&wha@o@ww htylamino-

| ani nyl | di
o (ob. ghsrhEmdel AR, BRNIAR AT AR Ehp fﬁﬁé?‘or%m%a% Corg
v/v) was s@mwettul)fmﬂersﬁw £34. 2887 G 98ﬁp@m u?”éfe TeEOYeda AEFQSHNG tot e vvas

concent r at prdcedury desaibeddh ExagpR. 1419 md%OPAY) 1Méq.andrpholines Pwiticatbn &SI -
651. 4 (MHhg, reélfa s bbamoihed By iredpRibhrarit MbLC Ai6LARE Qﬁégérfyeﬂe{nacet ic
?L 8l ? &é
t

d/ wat
Nl Ty fngchsy P AP rpbses4epL NORRZAt NI nvi )
-2- 30 (2-Yielded |192 mgy(ﬁﬁlyd)mﬂmeaﬁrﬂermmmg\du(adnasﬁereomm) agahwhile-fhiffyesolidli ne

1- (N-Al yl@smsrmkmm 210 IHEEN o) 5 125 S yopl DO XY 548 2 ey b8 i2ch1-

0. 29 mot 3 REEE: PAGhI B el Edo ity o8 R 0T a‘%%aéﬁs'@a usi ng

t he prHted@p&? °)descr| bed in Exarrpl e 9b, yielding 187 ng (90% of the title
corrpound ESI-Ms: 35 718.4 (MtH)+, 716.4 (M H) Rf (silica gel;
d| chl oromegfigpsker@t hanol , 95/5, v/iv): 0.72. 9e.:1

(N-cycIOp T VI L:mno-arb 1 -am no-
i sogui nof & gnflinoca ' ‘ 5 5=
PCT/ EP99/ O@Q;&I_hylﬁp_’ﬂw oc prot ect ive groups in
- 1- (N- o4 yl oxycar bonyl - N-cycl opent yl am no- _
car bonyi ne | - Dy I l.al a L . ) NP+ squ|no
1in-6- oxyi‘payt hy =1 " S f A’ S0 S 1)-2-{Z. 1l

accor di ng awquvmraﬂvmﬂmmuwehfrﬁ pine | j (10 ol %Pd 10 eq.
mor phol i nel)smgPurthél pabcedinreof dbsdribedr eii dEaarwaie aah:omaaN a;ltymkymrbbrlmw-

prepar at | Vﬁ'ydHley&rBw.%gms,Eo%aSﬁéaeﬁad.ﬁm HEBRb iy carbBRfhiigo using 0.1 N
hyd I d d 10 f
the 112 o esiting-£9) sl danscains, OF igég'qﬁ% 'ﬁe il
550. 4 ( M+Hymol) 29ere (qoupled2 Bty 20628W (BIHHESIIMS 72&344 AH] MRE)(silics gal; (M-Cl ) "

Anal . HPLgigRbomettRnelrhdtRar(oll 1955, @RY): dxainpl e 1j): 31. 19 mn (44.4% and
33.31 mn 10 (55.6% . Exanple 10.

10b. 1-(N-anilinocarbonyimethyl-D-cyclohexylalaninyl)-2-(2-(1-amino-isoquinolin-6-
25 oxy)-ethyl)-piperidine
The Alloc protective groups in 1- (N—allyloxycarbonyl N-amhnocarbonylmethyl D-
cyclohexylalaninyl)-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 (C1sHzzN30)", 259.3 (C1cHuN20)", 556.0 (M-H)", 592.3 (M+Cl)’,
: Rf (silica gel; dichloromethane/methanol, 95/5, viv): 0.32.
35 Anal. HPLC retention time (gradient Example 1j): 32.76 min (43.5%) and 34.52 min
(56.5%).




- 1-(N-anilinocarbonyl net hyl - D- cycl ohexyl al ani nyl ) -2-(2-(1-am no-i 583 u'i nol i n-

6-. oxy)-ethyl)-piperidine 15 | Oa. 22 April 20

- 1-(N-al | yl oxycar bonyl - N-ani | i nocar bonyl et hyl - D- cycl ohexyl al ani nyl )-2-(2-(1
- al lyl.oxycar bonVl am no-i soqui nol i n-6- oxy) - et hyl )-pi peridine Using the

procedure desgeodachisi n Exanpl e 9b 1- (N-al |l yl oxycarbonyl - N- pcr/EP99/07928

hydr oxycar bonyl met hyl - D- cycl ohexyl al ani nyl ) -2-(2-(1-allyl oxycarbonyl am no
20 isoqui nolin-6-oxy)-ethyl)-piperidine (9¢c, 189 ngy, 0.29 mml) and aniline
(381, 0.41 mol) were coupled. Yield:2206 ng (98% . ESI-Ms: 726.4 (MtH) "
Rf (5| lica gedm |eC§|1chI oronet hane/ met hanol , 95/5, v/v): 0.73. 10b.
1- (N—anllln_% gr DOV I X3 : : -O)r(]:eltﬁciw nol i n-

6- 25 oxy)-etryt ¢ i . ¢ et

1- (N-al |yl oRipene N-anl | i nocar bonyl net hyI

cyci ohexyl al ani nyl)-2-(2-(1-allyl oxycarbonyl am no-i soqui nol i n- 6- oxy) - et hyl)
- pi peri & ne | were renoved accordl ng to the
procedu(r:ge d1e1a(}\p ciohRy cloniSfHR 0 nol % Pd, 10 . horpholine).

Puri fi cati oRydehexaonee §1. ‘éﬁ:é“‘vva’s? Semelk MR I3ddRe dtobd ?tﬁ@dplséﬂ?ﬁ"étoﬂvéf BeLC
procedur e degiheiytalanine. Behrsaitg2138. gDddattio)gin NV-dinedhytfohinamidieotiol mt),c aci d
and subseq | f 0 ound
oo ot o g&dﬁ&a.h &Bh rhta eeﬂe e'fd wsgegujé t|wgg<lé'§él’2§|a&ftoxyba Fg&é 8. @gﬁ
(M-Na) T, ar"d Sée%‘y tiop.18 s 8%6"’6"‘( 15799 M-a )
Rf (si J1Q:a @ear sotutnoh was @mmwmamuceewﬁsuw and: smspsadecels watgmdb. HPLC
retention thog Afftgf Q&dlﬁfﬂhoﬂﬁ'ﬂ)h r&d:ﬁlon@gcﬂ ofth8 heftBodeieoas thiddreSd gH B
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1)- pi peri dPhd0gming her@re«yw @V@kwasm%%mﬁemwéﬁﬁnhétwdoﬁ@a@ﬁtsﬁéd (1.55
m, 15 mmlondeaseda.ddedzréssuae irovidiag 1535 pe(@3Ph) nofahe Bitle apalpoload \dsah avhitae. HCI
salt . (2 1 | d I 0.1 nL
of acetlc amha Q ﬂg@ éidegé%%sggﬁﬂ&mt'{ll ace oxyg(%ggh rlrcrilgﬁ\?nél%em gd,?‘gl' 15
mmol ) was Ridetv): the reaction m xture was stirred overnight. After 17 h,

the .10 clear solution was concentrated under reduced pressure and

suspended | TBatREcycibRexyltb)oycBhbfilalagihgh bi(23t iaiflokykaflohyRmdisogiifoi@c i d) - Of
the heter 09@”%8%%;}[?3‘9&&% to pH =
20 This compound was prepared from N-cyclohexyl-D-cyclohexylalanine (11a, 127 mg,"
050 mmol) and 2-(2-(1-allyloxycarbonylamino)-isoquinolin-6-oxy)-ethyl)-piperidine
(1g. 178 mg, 0.50 mrho’i) by the peptide coupling procedure described in Example 1i.
Yield: 224 mg (76%). ESI-MS: 591.4 (M+H)*, 589.4 (M-H), 507.3 (M+H-Alloc)". Rf
(silica gel; dichloromethane/methanol, 9:1, viv): 0.69/0.72 (2 diastereomers at
25 piperidine C-2). '

11c. 1-(N-cyclohexyl- D-cvclohexylalamnyl) 2 -(2-(1-amino- lsoqumohn-e—oxy) ethyl)-
piperidine
This compound was prepared from 1-(N-cyclohexyl—D-cyclohexyIaIaninyl)-z-(z-(1-
30 allyloxycarbonylamino-isoquinolin-6-oxy)-ethyl)-piperidine (11b, 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 lyophilizéuon 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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3.0, dichloromethane (150 nL) was added and the m xture was stirred
mechanically for 30 min. The organic |layer was dried (nmagdedpiigPedil phat e)

-and concentrated under reduced pressure, providing 1.57 g (63% of the
title conpound as a white 15 solid. ESI-Ms: 254.2 (MrH) +, 252.1 (M=H) Rf

(silica gel; wWoabtrtorsonet hane/ met hanol, 8:2, v/v): 0.29. 11pbt/EPI907928

1- (N-cycl ohexyl - D- cycl ohexyl al ani nyl) - 2- (2- (1 al | yl oxycar bonyi am no- i soqw n
olin- 6-oxy)-ethyl )-piperidine 20 This _conmpound was prepared from

N-cycl ohexyl - D- cycl ohexyl al anine (1la, 497 rrg, 0: 50 mml) and

2:(2-(1-al IExamnled2bonyl am no) - i soqui nol i n- 6-oxy) - et hyl ) - pi peri dine (1g,

178 ny, 0. 58-(Mhisbipropox meth ity iNd3dtaminbed i n Exanpl e
li. Yiel d:is8gdinlin-6-454)- prﬁﬁdlnwﬁclomimn(.w&kl) 589. 4 (MH) 507.3 -
(MtH- Al l oc) ~. Rf (si l'1ca gel; di chI or onet hane/ net hanol , 9: 1, v/iv):
0.6910. &2 (/gccg Bebcaliyred ddéd Béﬂdinnq & gr)ece exam s. N-(N'-iso-

1 (- cyc] f;b% rse/ el e 65%’ Fiiy M%.%w oNPILY

1- (N—cycl oH& yf"ﬁrﬁ’ ipgr d2 pog g was with 1 mL of

aliyl oxycar‘B PE.‘FﬁhﬁBe |a§6 kgt trid 'Qﬁ%t‘ceﬁ /?e%.sswsoﬂtrreomt@maeram Ny,
0. 38 nmol ) for ol dwithe) fenetiqsy duistyie ewaeseondeatiated. Hiestsl evith teloena.hend enoval
of the W@ | omncgrtmtaebagarre TreowsiduPwasf freatied ovithod miktarer est-iluanalemdeddterct ed by
t he prepar avashed kith thep aad edndentrazsic AdHitidni of ethamoplocthé résiddee fitdatibmgndisi ng
0.1 N hydr aghb@diiot u@étﬂamdmnsuﬁwmrgadey@mlgw Ncrwdebéiﬁ&\ylcﬁé’m (53%
of the titlgy HEWP&IQM Jahﬁné ls\zsa&m -6 afo?G%

,qo umn chr matography ( stlica gel, first column:

-i so-pr opo%ﬂﬁ@@ﬁ‘??ﬁ%{t 'H?'Iham'dr rﬁ‘ér(ﬂ"&l aefand; galume:atofuengnd gthanol = 98/2

.i sogui nol i rgradientyty 955ofyiM).) The: omside Hrsaduch wasetrituBated sathdithey togielddSpngebdur es

" descri bed ithe tithecqmpanadi EQ)-MS 2588 @4+HF (829 (Mx!). Anal. HPLC (Supelcosil LC-18-

pr opoxyaoar Mg lui 26y2- 1O st hater ry0.5 MNGB,HO.-aHIF®-pt$ 20U BROHIO; C
n- 6- oxy) - p:r@g;dnmzayyt(}}mxyl anm ne was prepared. This conpound (1.11 g) was

with 1 nL Qfragidhehl FiASRhifNe,/ANdoB mMogef trifluoroacetic acid. After
stirring at roomte erature§f0r636 hhg he reaction m xture was

concentr at ed, treat% with tagluen 10 concentrated again. The resi due
was et e‘kevt%&u%n ime: §£8Ene.n2nd57 Yhgnol” and vater,

Example 13
N-(N ivclopentylammocarbonylmethyl D-diphenylalaninyl}-N-{3-{1-amino-

30 lsoqumolm-s-oxy) propyl))-cyclohexylamme

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

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

(1-amino-isoquinolin-6-oxy)-propyl))-cyclohexylamine (380 mg). ESI-MS: 620 (M+H)",
35 654 (M+Cl). 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:



washed with ether and concentrated. Addition of ethanol to the residue,
filtration and renoval of the ethanol fromthe filtrate gd%épi.2083g of

"N- (N - hydroxycar bonyl et hyl -

D- di phenyl al ani nyl ) - N- (3-(1'- am no-i soqui nol i n- 6- oxy) - propyl )) - cycl ohexyl am
ne. To O0.34 s conmpound were added 10 nL of 2-propa 16 nL
of thionyl’ 9"(114 oH]ge After stirring for 18 h at 60 C theq}r%%ew??gqm%s

m xture and concentrated. The residue was subjected twice to colum
chromat ography ( silica gel, first colunyg. dichioronethanel nethanol =
9/1 (v/v); second col . toluene / ethanol = 98L2 radient to 9515 (v/v).
The crude product was turated wei.h ether to &%@45 ng of & he title
conpound. ESI-Ms: 595 Cl)-. Anal. (Sup il LC- 18 20

DB 5 um 250.2.1L —oW" .1 B =
H20; C CH3 Hzﬁm(%/\ll/v/v) G adi ent ('nm%%: 0 20 60 20 40
20 0 80 25 Retentlontlrre 34.9 min and 37.4 mn. Exanpl e 13

N-(N -cycl opentyl ani car bonyl met hyl - > d| phenyl al ani nyI )-N-(3-(1zam no- 30

i sogui nol i n- 6- oxy) I -cycl ohs m ne Th@\ conpouad £56. 1)
was prepared crord u ur,es serib E/]\;\ ng
exanples fr S‘/c r bBnyi met hyI% ani ny N- 3-

(1-am no-i soqui no il n-'6- ) propyl))-cycl o exyloam ne0(380 ny) . ESI -Ms: 620

(MtH) +, 35 654 (Mt(Cl) Anal . HPLC (gradient e 12) retention tine:

37.2 mn. Exanpl -@’ Prepar at | on of the foI@@comounds geeording to

- the procedures des ped n the _4 zprecedl ng € 22 2003 WO
00/ 24718 P /EP99/07§28@|% /[\n/%ﬁuio O11ro

-~/~N0f 0) <N

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 lia) 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
§-2238 exterted by thrombin. This assay for aati-thrombin activity in a buffer system
was used to assess the ICs-value of a test compound.

15 Test medium:Tromethamine-NaCl-polyethylene glycol 6000 (TNP) buffer
Reference compound: 12581 (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:



O OOONE H{i O~NNO/ iIiNHO/ N HH -0 OOO Exanple 155
The biological activities of the conpounds of the present £H08M2083 were
"determined by the followi ng test nethod. Anti-thrombin assay Thronbin
(Factor Ila) is a factor in the coagul ation cascade. 10 The anti-thronbin
activity of cwopowsdgs of the present invention was assessedpbyrpsiRasyl | N
spectrophotonetrically the rate of hydrolysis of the chronogenic substrate
s-2238 exterted by thronbin. This assay for anti-thronmbin activity in a
buffer system was used to assess the |¥b0-val ue of a test conpound. 15

Test nedi um Tr omet ham neThipdthRihy ¢T i)l ene o yopl Qg@g,gg Ti\'P) buf f er

Ref erence conpound: 12581 (Kj@%%! Vehi cl e: TNf ‘?ﬁfg];ﬁ{m ocf ubi li sation can be
assisted with di net hyl sul phoxXi'0€, nethanol, Bthg ,'"m)conitrile or
tert.-butyl al cohol which aréNalerkput adverse 20 effects in concentrations
up to 2.5%in the final TRagH sinhaisslutibn is adpeliai tdues Beagent &ith Hici (10

Tronmet hgm ne-NaCl (TN) bm&{?@q_: Conposition of the buffer: 22 April 2003 WO
00U 24718 PCT/ EP99/ 07928 P'omat ham ne (Tris) 6.057 g (50 mmol) Nad
5.844 g (100 mol) 2vat efNPdURel The pH of the solution is adjusted to 7.4
at 37 Cwith HO (10 5 FRolgéthylepe giol BEBO0Lisfdiesoeal etTRybems ©l ¥ie&la 6000

is dissolved in TN buff egodeBnteitiéh A3 gl
3. - $-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 Bloedtransfusie, Amsterdam, The Netherlands) is dissolved in
TNP buffer to give a stock solution of 835 nKat-mi™.
immediately before use this solution is diluted with TNP buffer to
~ give a concentration of 3.34 nKat-mi™.

20 * - All ingredients used are of analytical 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
concentrations of 102 mol-". Each concentration is_stepwise diluted with the vehicle
to give concentrations of 107, 10 and 10 mol-I". The dilutions, including the stack
solution, are used-in the assay (final concentrations in the reaction mixturé: 3103 10°
% 3-10% 10% 3-10°% 10°%; 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 ml TNP buffer, respectively. An
35  aliquot of 0.030 mi 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 ml
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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each conmpound concentration (expressed in nmoll"" .reaction_m xture) and for
the 5 blank the absorbance is plotted versus the react i on?4 AR 20RS i n.
~Eval uation of responses: For each final concentration the maxi num
absorbance was calculated fromthe assay plot. The I Cwval ue (final
concentration, expressed in pnoll"', causing 50%inhibition of the maxi num
absor bance of the blank) was 10 cal culated using the logit transfornmation
anal ysi s ggaffigli ng to Hafner et al. (A¥%neim- Forsch./Drug Res. 1977,
27(11): 1871-3). Antithronbin activi : Exanple 1C50 noll-" 1 0.41 8 0.61
9 0.32 10 1.35 11 0.5 22 April 2003 CLAIMS 32 1. A conpound having the
formul a (1) A copourid HeviNgHihe fdmleEl CH2) m "0" (I) wherein J is H R,
R -S02-, R3000-(CHR2)P , (R2a, R2b)N-CO- (CHR2)P or Het-CO- (CHR)P ; Dis an
am no-acid of ‘the formula -NHYCHR -C(O -, -NWCH (CH2)gC(OOR ]-C(O) -,
-NR- CH (CH2) gC(O) N(R2a, R2b) ] XC(§) - - NR4- CH[ (CH2) gC(O) Het ] - C( O) -,
D1, 2, 3, 4-tetrahydr oi soqui ngt Npcarboxylic acid, '
D1,2,3,4-tet Qggygf_ngs)oqui e- 3-carboxylic acid, :
D- 2-am not etral I ne- -éé‘r goxyT1 ¢ acid, 2-amjoi ndan-2-carboxylic acid,
D- per hydr oi soqui nol yl 1-carboxylic acid or per hydr oi soqui nol yl 3-
carboxylic WBE@N E i s - N(3-6C) cydoal kyl - CH2- or the fragment (CHA -N CH,
optional |y digistR" Bt-80, WRIGOCICHBR)al RARYN-CO(GEIRY-loxy; R is selected
from (1-120 ahgyéo_.(éﬁRaz_C) cycl oal kyl and (3-12C)cycl oal kyl (1-6C) al kyl ene,
“whi ch groups .may opt i ol ally be .,
D is an amino-acid of the formula -NH-CHR'-C(O)-,

-NR*-CH[(CH3)C(O)OR'}-C(O})-, -NR*-CH[(CH,),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-perhydroisoquinoly! 1-carboxylic acid or D-perhydroisoquinolyl 3-
carboxylic acid;:

, E is -N(3-6C)cycloalkyl-CH,- or the fragment
e (CHy), . )

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

R'is selected from (1-12C)alkyl, (3-12C)cycloalkyl and

~ (3-12C)cycloalkyl(1-6C)alkylene, which'g'roups 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)cycloalkyl and (3-60)cy¢loalkyl(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 aryt groups may optionally
be substituted with (1-60)alkyl, (3-6C)cycloalkyl, (1-6C)alkoxy, CF; or
halogen; |

R?is selected from H, (1-8C)alkyl, (3-8C)cycloalkyl and
(3-6C)cycloalkyl(1-4C)alkylene, 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



substituted with (3-12C)cydoal kyl, (1-6C)al koxy or oxo, and from

(6-14C aryl, (7-15C aral kyl and (14-20C) (bisaryl)al kyl, whe2&pyl 2003 ar y|
.groups may optionally be substituted with (1-6C)al kyl, (3-12C)cydoal kyl,
(1-6C) al koxy, OH, CF3 or halogen; R2 is H Rea and R2b are each

i ndependent|y selected fromH, (1-8Caxyl, (3-8C)cydoalkyl and _

(3-6C) cycl oal kyl g}l 4C) at kyl ene, which can each be optionally substituted
with (3-60C)cydit® Dqllgw (wCiéxclmyél(k@@alm Gmonbalgg@eniandfmmy| and _
(7-15C) ar al kylHeMpes€fRWKyE he aryl groups may optionally be substituted with

(1-6Q) al kyl, 4(3 6 | kyl, (1-6C)al koxy, CF3 or halogen; R3is
sel ected froﬁn?—f1 F%@f%alkyl , (3-8C)cydoal kyl and
" (3-60C) cycl od(ﬁf}ﬂYaﬁe@f&bkfyMﬁh&e prdvisoHhatdineyssae hottiottoldt | onal |y  substi t ut ed
wi th (3-60) axal i9ah k| s06r GlméRbab teterodill Sdrihd ond 5 Al ky!, wher eby the
aryl groups onal | sybstituted with 22 April 2003 33

boBint stpeed gy o N 20y
(1- 6C) al kyl , ”? ¥ P88 al koxy, CF3 or hal ogen and from
Het - (1- GC)aIrkySI‘rorR4 is Hor (1 3Calkyl; X and Y are CHor Nwth the
proviso thatyisheyoed.e not both N, Het is a 4-, 5- or 6-nenbered heterocycle
cont ai ni ng or1e1o:g1 n$) het er oat ons sel ect ed fromO Nand S; mis 1 or 2;

'sl, 2 '

-pis 1,2 or® or3; t is 2, 3 or 4; or a N al koxycarbonyl o
prot ect ed ddis %&tdrde t hereof; and/or a pharmaceutically acceptabl e addition

salt and/or églwgk&ygg}g&@ rotect%d dZﬁ\%t.F&ﬂB&UPd according to claim1, wherein
mis 2; Xis . erlnetProteaselnhlbltor accordlngto

claim2, wh ﬁap Wcﬁf?c%[%aﬁﬁe%'%a% opsalt adion solyatefferedir - c( O) -
-~ NRa- CH[(CHZ)QC(O)CR'] (O -, -NR -CH (CH2) gC(O N(R2a, R2b) ] - (O
- NR4- CH[ (G38 G&r@d’tﬂﬂac&@lg fo cldth S, Wherein

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[(CHZ),,C(O)OR ]-C(0)-, -NR“ CH[(CHz)qC(O)N(RZ" R”’)] -C(0)-
| -NR‘-CH[(CHz)qC(OjHet]-C(O)-
pis 1;
qis 2;
tis 3or4.

4. The cdmpound according to claim 3, wherein
—~ Dis an amino-acid of the formula -NH-CHR'-C(O)- or glutamyl {or an
(1-GC)alkerster thereof];

R'is selected from (3-12C)cycloalkyt and (3 12C)cycloalkyl(1-
6C)alkylene, which groups may optionally be substituted with
(3-120)cycloalkyl or (1 -'GC)élkoxy, and from (6-14C)aryl, (7-15C)aralkyl
‘and (14-20C)(bisaryl)alkyl, whereby the aryl groups may opﬁoﬁally.be
substituted with (1-6C)alkyl, (3—120)¢yc!oal,kyl, (1-6C)alkoxy or
halogen; and

R?is selected from (1 -8C)alkyl and (3-80)cycloalkyl, which can each be
optionally substituted with'(3-60)cycloalkyl or (1-6C)alkoxy, and from
(7-15C)aralkyl whereby the aryl groups may optionélly be substituted
with (1-60)alky| (3-6C)cycloalkyl, (1-6C)alkoxy, CF;, or halogen and
from Het-(1-6C)alkyl.



gis 2;, t is 3 or 4. 4. The conpound according to claim3, wherein Dis an
anino-acid of the fornmula -NHCHR -C(O) - or glutanmyl [or ag2April2003

(1-6C) al kyl ester thereof]; R is selected from (3-12C)cydoal kyl and
(3-12C)cycl oal kyl (1- 6C) al kyl ene, which groups may optionally be
.substituted with (3-12C) cycloal kyl or3%1-6C)al koxy, and from (6-14C) aryl,
(7-15C aral kyl and (14-20C) (bisaryl)al kyl, whereby the aryl groups may
opt i onal | y5.5ée combeundtagtardingta dlaifn4, @Gpeirky| , (3- 12C) cycl oal kyl ,

(1-6C) al koxyj et 980)a11 -B8)cy SR e8bedo ba@pad-1- 8C) al kyl and
(3-8C)cycl oal k ?ﬁ@hcﬁch&z:aﬁnq%?) e ?g&?o%al Iy gﬂub'sti tuted with

(3- 6C) cycl oal R§itGGINHPRegdpG; (PNHGHACIYERIN7- 15C) ar al kyl whereby the aryl
groups may dpisiDaayaiohyxylatangyh Otphenyledninyl Drliphéaddaain pi glutaBw6C) cycl oal kyl ,
(1-6C) al koxy, - . m Het-(1-6C)al kyl. 22 April 2003 34
5. The comou_&?@égggwxgg%gmgﬁgﬂré@? wherein J is -CH200(( 1-6C) al kyl ,

( 3- 8C) cydoalbkiyithe fragaent - Co coNHphenyl or - CH2CONH( 3- 8C) cydoal kyl: D i's

D- cydohexyl al ani Z?t D phenyl al ani nyl , D-di phenyl al ani nyl or glutanyl [or
an (1-6C) al kyl estex thereof]; and Eis the fragnent (CH2)c -N CH
wherein t i s 3Nor—CH-Gwhérejpitds Brac€ut i cal conposition conprising the
_conmpound of any one of <clains 1 to 5 and pharmaceutically suitable
au)iliaries. 7. The conmpound of any one of clains | to 5 for use in
therapy. & ABkaERCRYEal Ompatiiar et eiitinddhe BrPewng afsay ¢4 8f for t he
manuf-act ur e cdima1 tnedndgtenacelitically saiblieragixitiarigsr event i ng t hr onbi n- nedi.at ed
and thronbi n- associ ated di seases.

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.



