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WD 2008/ 017650 PCT/ EP2007/ 058111 AN AM NO SOQUI NCLI NE

THROMBI N | NHI Bl TOR W TH | MPROVED BI QAVAI LABI LI TY The
WO pasoLicem relates to a thronbin inhibitor conpeci/sEPmg7/058111

an am noi soqui nol i ne group, a pharmaceuti cal

conposition containing the sane, as well as to the use
an OfnrFdk Sbgutbiivk Ofurofte 110 nfr e TER NTACEMIRBYEY pRoAvAILABILITY

medi cament for treating and preventing thronbin

nmedi ated diseases. The mpjority of peptide |ike

thronbin inhibitors that have been reported in the
Thejipvantien, retateg Eha dhramainpaRIbECr OBAHSING aNHAMIBSeAulinolige group, a
phErmeR;%ﬁ!l(,tal %m;ﬁd%moﬁfc@ma.mr@t rh%faﬁreea§%ﬁ393 @@ﬁreqrseqff sai¥Qnhibitor

hronbi n i nhi bhitors” (%)lnl in %}E

fordh§d8?rré+f§ﬁt‘£'£e[58\/9e|”l?ﬂr?§me”t 8” tEP@*? %509 PG '”9 Qﬁﬁ'ﬁﬁed'ated
diebsgdich basi c groups include the basic am no acids

argi nine and |ysine, and al so guani di nes and

benzam di nes. The basic noiety in these conpounds is
Them@brdﬁbEdeﬂtﬂeblEe ess@bihiiatibifoes thanhaia\iehtlimmbd)rted in the literature

oo b PURE T o U2 DR 3R, £, AR yrBhfsg ostn o
thromhmemzb:@rtwe s@wtent@mummdstrg Biseoywnp R’ Peagonde,dc, 437-450,
ro [ I ct,.a ral [
2oB8 BB BT3P bILE SRR i by DA 8158 8 e on
lysirteaaindralpo lggajilivesand berizgmilinegs. The gmmalety igrtieessiel opmpounds is
. ' iial .
cofl 488 5% BRLBANE opBRANSAE SRIHGL ol RO b b arous
ar¢ gereraliyt proteaptepat dhysidlpgical gt poth ane OBBATENEe SRy 6ompounds
aré\B@éﬂy Ms¥ibhd Aclokafe lstroihstidPiact M3t Bidl 85sind &nd have low oral
di scl'osed havi ng an "am noi soqui noline noiety as a
bigs¥8iaPilifr oup and these compounds have i nproved
transepit hel | al transport properties. In particular
thi s patent i cation exenplifies the conpounds
ThR,;a(pgg {,)m gygn orally are, in general, greatly preferred and have
enp@r&reuIcahmydual[pbﬂenaanbe@alﬁ;elo&;o@unm@rermébédr@ftdwl ]-L-proli
nam de (W98/47876: exanple 77) and
N- (car boxynet hyl ) - D- (4- met hoxyphenyl ) al anyl - [ ( 1- am no-
In Ghe stmqnmbn@dl rﬁdte)nmdpyd:a]tuon LWor es/Mnend (Hekz0 WS N 8F6a class of

[P [\ eriyvatjyes
e aotds f Plrig® iR AT PURRYRrER el % orow
anl vteEisk abinpotriuis dvaisé rrmprn\radktrmeemthehmtransmrta]rdmprtidsos e

n SRR, Poich] R R nes e Kot Mmoo

pheimdalam-H[ -apurporised uiNel{ml) mﬁmyt}}me@mew@t hiyV QoG (éhy example
77Pénﬁ’d“ﬂf(¥ér%>@/ﬂi@thﬁtﬁ 41m@mol<‘3fbh@n§/|§a%w ['@PF ﬂ%‘é@&lﬁ%l.}wylh&hyu-

| 0- avail
L- FH@'l'ﬁam'@ft ,(wlq9§(11787@1 @f?@tﬂ?%ﬂ_@eéﬁ walleas rN’@FWg @\eter derivatives

th&egrcer ns a pharmaceutical fornul ati on conprising N-(2-
5

0X0- 2- propoxyet hyl') - R-phenyl - D- phenyl al anyl - N-[ (1-ami n
It - &Esirane b ieléiby IndretHiyHly alailable thrombin inhibitors, particularly those

suitable for oral administration.
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prolinam de, or a pharnmaceutically acceptable salt
thereof, in conbination with a carrier or diluent. A
wo pwosloeTesaspect of the invention concerns the POVERP20T058111
N- (car boxynet hyl ) - R- phenyl -
phenyl al anyl - N-[ (1- am no- 6- hsoqui nol i nyl ) methyl ] -L-pro
linam de, which is the selective 10 thronbin
Thie prgsgnt ipyentipa conogrngehe paead dormnpousidtNH Z-@xorz-propoxyethyl)-3-phenyl-
D- Bhe(r@ra%?rﬁlﬁra%%wédaﬁinbr@ )RRENL=drblinamide, which i highly_bio-
ani no- 6-'i soqui nol i nyl ) met hyl ] - L-"pro
aVP'i%‘?lﬂﬁchialfG@I”l'@W ignoral administra- tion, and which is

In aﬁotﬁéeaseéctane |nnér&roﬁ%h@érﬁs brphbﬁﬁeacéuﬁuah@ﬁhaaﬁﬁn ¢ rlsmg N-(2-

g g derivative of the inventjo 15 The

oxegrﬁggg%% tgyl waenysphenylglanyl-N- -[(1- am|n0-6 |soqumoI|nyI)methyI] L-

prdinb@idex or & pparaReEytRhiyAdceRaplaaslt thdregrhiargshmiranyh with b(chrrier
no- 6-i soqui nolinyl)methyl]-L-prolinamde is

Or%tf?%sented by structural Fornula IAX H2 NN HN N

A fOrthé asbbct@f thelnveationitancislitie ¢@ngoudd M(@‘a&)byyrméthylh%-phenyl-D-

vent i tf hat ester
or BN P8 st Ay et PR ufiEhy Ky Fogporve
thrambmom‘plart@dthablst gmnemtexawalsjttatfmml N;(Z@f(o-ﬂkpeopoxyethyl) -3-phenyl-D-
r A . .
on SR ERRR B LRI HUR PRI IR LIRNES g ol saminso
tion.harshiyhishiis lof bse @s sn igighediate in the synthesis of the n-propyl-prodrug
) - D- phenyl al anyl - [ (1- am no- 6-i soqui no-
dem;e{tnlg ;’ﬁ@ﬁ%ﬂ"mﬁ‘l prolinam de (2A) and
N- (car boxynet hyl ) - D- (4- met hoxyphenyl ) al anyl - [ ( 1-

N ' i -N-[(1-
Th@%@?g@ﬁed &gﬁ@mo&moﬂw a%n@!o V\Dbn]og é/i%ﬂﬁl) b g@%gﬂm bRéNyialanyl-N-[(1
anierf 1909810 9inyBee Myl ProfigRideds Bpresgrieqiby SHrYetHGhF ermulaid:
conpound of the invention 1A resw. s in remarkably

high plasma concentrations of t hé Nr onbi n i nhi bitor
113, the free acid derivative A, \which is

pronptly generat ge=in VO pnc e circul ation.
r@%d\‘ activity of the novel
iv 1A in 5 conparison with

The unexpect edl

di phenyl al ani ne de

t he correspondj phepid al@ni ne derivative 2A or with
al ani e derivative 3A allows the

Hf\‘;j\hron‘ootlc agent for oral

the nethoxyp
devel opnent of e

adm nistration at a relatively | ow dose.
0”0

Formula 1A
It is a discovery of the present invention that the n-propyl-ester derivative 1A is highly
bioavailable upon oral administration as compared to the bioavailability of the
corresponding n-propyl ester derivatives of structurally closely related aminoisoquinoline
thrombin inhibitors, such as N-(carboxymethyl)-D-phenylalanyl-[(1-amino-6-isoquino-
linyl)methyl]-L-prolinamide (2A) and N-(carboxymethyl)-D-(4-methoxyphenyl)alanyl-[(1-
amino-6-isoquinolinyl)methyl]-L-prolinamide (3A), disclosed in WO 98/4876.
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H2 NHNNN NN N11 N11 OO OO HN HN ~Med a
OO0OOO 10 2A 3A EXPERI MENTAL GCeneral: 15 LC M5
wa@lad08/0v®s@ acqui red on an Applied Bi osystens ARIT/EBIOK7/058111
mass spectronmeter. 1H NVR spectra were recorded on
Bruker DPX 400 or DRX 400 spgectroneters. Exanple 1
(Schene 1):
This, (aledainstiatiop okipe cAFIPPUTR. ¢fiiasipveriop Angpulisam jamakaliy high
plas?rﬁ' Rl BOAUsMAL tHYhiARHM ol 18 2Pe reBRld dtaivhiRe dof 3A) which

is NQ[“QHE( 9eneratpeist A AR I INP-CFCWaidt hyl | - [ 3- phenyl - D- phen

Thi ibleRpd dti Mprddloral hétivRg ofthet Avel @if)henylalanme derivative 1A in
D- di phe L%I al ani ne,

82.9 and .
cowggr Cép%oﬁ%rf%sp@id;l)gg Qheni/@gnm%| (?envgltlve 2A or) W|th the
méilhcmy@lﬁ@{ymrﬁfe de%wéilvé\dAV bgo%@&mdl)eslmgpaddﬁdn ahtthitontbatiyy hgent

nnacet nmo ter stirring
fmav Fﬂﬂaﬂ$ﬁﬁ8?ée K%BWﬁW WiiBe25 added and the pH
adjusted to 5.5 with 0.5Mcitric acid solution. The
resul t ant preC|p|tﬁRP was filtered off, wa qfd W th
wat er then diethyl %ther and dried under vacﬂ mto
give 10.4 g of

PCT/ EP2007/ 0581
N -Y O

EXPERIMENTAL
General:

LC-MS data were acquired on an Applied Biosystems API150EX mass spectrometer.
'"H NMR spectra were recorded on Bruker DPX 400 or DRX 400 spectrometers.

Example 1 (Scheme I):
N-(2-ox0-2-propoxyethyl)-B-phenyl-D-phenylalanyl-N-[(1-amino-6-isoquinolinyl)methyl]-
L-prolinamide (1A)

A: N-{2-(1,1-Dimethylethoxy)-2-oxoethyl]-B-phenyl-D-phenylalanine (a)

To a stirred mixture of D-diphenylalanine, H-D-Dpa-OH, (20.0 g, 82.9 mmol) and
potassium carbonate (17.2 g, 125 mmol) in dioxane/water (1:1 (v/v), 100ml) was added
tert-butyl bromoacetate (12.2 ml, 83.0 mmol). After stirring overnight water (100ml) was
added and the pH adjusted to 5.5 with 0.5M citric acid solution. The resultant precipitate
was filtered off, washed with water then diethyl ether and dried under vacuum to give
10.4 g of the title compound a.
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O/ "N~O NH2 O H2N Boc-Pro-CH b HZN HZN / NN NN

H OHN~1 / HNOOCHOO 1BHZN / N NNO OHN O
wW@208/0171850 PCT/EP2007/058111

(S)-2-[[[(1-am no-6-i sogui nol yl) et hyl | am nol car bonyl |

-1-pyrrolidine carboxylic agid 1, 1-dinethylethyl

ester hydrochloride (b) 5 To a stirred solution of

N-t ent - but oxycar bonyl - L- prol i ne, Boc-Pro-OH, (6.73 g,

31.25 mml) d.pnanhydrous N, N-di net hyl f or mam de (100

m ) under an akgon_at nosphere was added finely ground

1-am no- 6- am t i soqui nol i @ chI oride (10.0

g, 40.63 mml) and N, N-diisqpsopylethylam ne (16.17
er stirrijngrt ke Islurry for 15

g, 125.00 nmol N7 Aft
m nutes at roomténmperature 2-(1

H benzotri azol e-Hlp-gha)orl, 1, 3, 3-ted ranet hyl 10 uroni um
hexaf | uor ophogphate (17.67 g, 46.88 mmol) was added,

porti onw ver 5 mnutes, eventuplly resulting in

conpl ete oissol'ut i@ e suspéndedi-ani no- 6- ami no-
nmet hyl i soquio>ﬁ8l i ne hy | aride. e rt on m xture
was stirred room t enpey,at ure u@?@r an g'gon

at nosphere for A further 90 minuteSlafter™hich tinme a
yel | ow pr é¢fprt’st e WO 2008/ 017650 PCT/\[ER2007/ 058111 5
of H,N

H,N
(S)-2-[[[(1-am no-6-isoqypoiyl ) met hyl¥] am no] onyl ]
-1-pyrrolidi XW | Vd y <
N
OQ\,&

>L

B: (S)-2-[[[(1-amino-6-isoquinolyl)methyllamino]carbonyl]-1-pyrrolidine carboxylic acid

1,1-dimethylethyl ester hydrochloride (b)

To a stirred solution of N-fert-butoxycarbonyl-L-proline, Boc-Pro-OH, (6.73 g,
31.25 mmol) in anhydrous N,N-dimethylformamide (100 ml) under an argon atmosphere
was added finely ground 1-amino-6-aminomethylisoquinoline hydrochloride (10.0 g,
40.63 mmol) and N,N-diisopropylethylamine (16.17 g, 125.00 mmol). After stirring the
slurry for 15 minutes at room temperature 2-(1H-benzotriazole-1-yl)-1,1,3,3-tetramethyl-
uronium hexafluorophosphate (17.67 g, 46.88 mmol) was added, portionwise, over 5
minutes, eventually resulting in complete dissolution of the suspended 1-amino-6-amino-
methylisoquinoline hydrochloride. The reaction mixture was stirred at room temperature
under an argon atmosphere for a further 90 minutes after which time a yellow precipitate
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1, 1-di mret hyl et hyl ester hydrochloride (b) had forned.
The precipitate was collected by filtration, washed
waowdos/odiesh| or omet hane (300 m ) until the filtredBPERES7/058111
colourless, and then dried under vacuumto give 7.8 g
(56 %9 of title conmpound (94% pure by HPLC - Luna 5
C18(2) 46x30mm gradi ent, nobile phase
of adatZdiiitamine-Grizaainolybmedyllagigoleponyibheyralidineg catpxylic  acid
1 Lﬂlhfekﬂﬂf%r%@%%f ﬁy(ﬁgérﬂjc)rrde"_(ldf h&teforREQdtRE p\’&ﬁ)ltét%%ég &flected by

fromt trate evaporating wunder vacuumto

flltrraé%\y@saewwmﬂemmﬁhed@ %\%ma%ewél@,e tiirats yyAs sp\puBegsy pnd then
dridgfuRgeraRduurddslying 7@@'{@6 % %h hﬂéf &mt&maa €949 |'ﬂ)§rer WHIDL@ ng una

RIS e Eie. T00 1 BNeR choaionBHle als: S a0 Joy T constant

0.8 tfludrdacetid 36kd) %fur(tr%t ptétiu% was %otayed-l%rﬁ the filttage Kyl8¢apbrating
nitri

ung%rn\éqcﬂ rfmpegtrq %gtﬁg?ocgrg@@de ar\zlad\g péﬂjess @usopropyle%yl amine and
adtiing 2500m! ldudhlmmbmbeé hOixey yes2Htiong O@'bhplh:dte Rvagsh eamydve ©- ph élivgtion,

wasBr§PihaEhblFiE IR R Fisaraisiarri o gy 48 o320 ©
% puspendRUC ofuna C18 ) 46x30mm, gradlent acetonitrile:water, 5-100%/4min,
soqui nol yl ) met hyl ] am no] car bonyl ]
Co'gdi%nt% “’ fl%o%g]%%%cag'rd oxyI ic acid 1, 1-dimet hyl et hyl
ester hydrochlorlde b (4.14 g, 9.34 mmol) in

Fs the
nolyAme iyl L=ﬂ*5@''”"3Klﬂr*dﬂ@qhi’OH‘OfCﬂ'iof'@hﬁhmacet| c acid were renoved

' N 4acH8uspEhson bEE £ﬂl[ﬁ 1W@fﬁ|nB@QQoddﬁrﬁﬁﬁ)Héﬂ’@l]érﬂmo]carbonyl] 1-pyr-
N, N- di net hyl f.or mani 20

oA AR aIFSTIS 3 G BRYPCTIE: B 4 o P4 mmol) in
dl&lﬁﬁ&n&haﬂaa&@Thl (vds 380 trifluoPo B8t heid (&)l After stirring the solution

for;;%%gfj % v%lggﬁgq @x%%?s§iflL6)roaf>§t|%ragﬁﬁﬁ?r¥lrghﬁ%(y in vacuo. The
redNiUg- dliak Stapi afigsbredyih aNagimethyif&maimidedb ¢4 1mm) anwe2-Gert-butyoxy-

co Qe PRI S Rate i OB G Gy 8 €3 mmon

2-(f1 Birremdotriddude- 1wl , 1p$ 8d¢etmntahydurasismaexbboreihobyhate (5 319, 13.9

th I
o BN D BEp BRI . mBS T Bl ik v
stitréxk attronaiete ppechtLee fC(rTI Rowy thenPuater addedi until @precwhterfnrmed The
EPEEIASY St U il o B oo
filtgrad eand. @/agorgted t@edmmwSetngmmhmw@ruéeago@cglﬁ @y, Purification by
coM‘nﬁC@ﬁr%%Yd@ﬁ% @sm[:g’ Qmﬁﬁb’lgr&l&ﬁe@%@ﬁ EW]W iktlired - &MHiBRoro-

-1 sogui nol ))5 I nam de
mﬂi%}ec?éﬂl%?th@f@ ‘Pévea4 §@|qj1theotﬁle@pmpound c as agum.
N-[2-(1, 1-di net hyI et hoxy) - 2- oxoet hyl ] - R- phenyl - D- pheny
I al an)_{)l .
. arpg

isaquine|y@imethyl]-L-pro-

|.n£m%¢.90@mb,q% (qB46 g 7. 1rmo|) in dichloromet hane
was added trifl uoroacetic ac

. t
a8 SO0t o Riigil MBS R GoRar-siae ) b Atrp ey aianyl-
N- W-ﬁﬁﬁﬁﬁ@ isdbSnay yrresthyAL- grdnhérma@rmuh@n@na@ct X685 ST. 35nmo|) in

r ochl ori in diet er d

TR 2 BB s, et o i 908 o 7 856 SBRARS over-
mdﬂC’tﬁeEBﬂﬂﬁﬁ M&E&&éﬂorat@da@hwdéwshsdoleédlw dieHidremethbrd and excess
hy rograce)r% ggid b|¥ dlethy}l %elr Oa%dgg dThder br% uc nv(\‘iiaesr preC|pltlal'{ggj tbo a%'d\{lon of

0
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A further 0.8g was obtained by precipitation fromthe
nmot her liquors. "H NVMR S(CD30OD) 1.32 (m 1 H), 1.83
W@ 20088H)650 2. 86 (m 1 H), 3.53(m 1 H), 3.68 (decT/RPR007/058111
= 17.1 Hz), 3.80 (d, 2H, J = 17.1 Hz) (415(m 1 H,
4.52 (d, 1 H J = 16.6Hz), 4.59 (d, 51 H =
11.5Hz), 4.69 (d, 1 H J = 16.1 Hz), 5.3 (d, 1H
anhydreszgiethyl epher tigen ¢plleatedpy firatym qngl drlegHmdgr ‘tacuurgftg)gi,ve 2.8g.

A ertﬁ@r O(%jwaslod'f%amdd by %r/gélpltﬁrog'ﬂ%}n thgn%ﬁnl)ecffﬁ%u&s , 8.38

'H M@ﬁﬁﬁ%&ﬁhﬂ 2 @kdét) NIERU RS %ﬁeﬁ?é(@ RSN aty) 3RB[(¢d. 2H;

J= WH A%y 8-804, QﬁOﬂuwﬁql%l))(m;% k] iH)thl%"z%' Nan dee gHz), 4.59 (d,
di hydrochl ori de (1A sus

TH ECHF By hee HJW)* R p"ﬁérﬂzv @&iéﬁyﬂbﬁ'ﬁ@yﬁﬂ?(m ) n666 (d,
2%—!759%8!1@ ¥dd) mathyh]&s B-0PzRI7igvaE] 19, @BS“((PGIP{' QEiIgiR)
in n-propanol (5 nl) was added

3
M%P%@@Qs?e'\@qﬁ"onyl chl orlde (0.4 m). After stirring for

3 days the solution was diluted wth dichloronethane,

Q Iy =ell
|sqauihblﬁ/l)mdtthLLrpemmamwemhamle)chIdF?di@(m)d then converted to

h d hl d d
P g T A S T et N LTS
iscgoindlyl)mettyigt fpydlinemiverhydfeshloode (1dB; adﬁlmg 6% mbl) frunplopanol (5
R SRl G5 A R0 T4EL LBH g o
wagi dikutelB vithg dighlotdneethdnel evasbeghovitid Sis aguedlist eogiowd bicarbonate

sol%gon ?h%%p%@% )jrygﬁéls T(]hz r@dé' pré%uct Zwaé "%J}l |ed15)31?ev(e@e dhase
HPJ__Q_gnd theg ropyqrted tp|)the quygcmqgldelsalq by\]dlsso[w]ggm@) small gmlount of
me(tl%noilarh‘a précrp.tét?]g%)w hf}erZm&HB ac?d‘% dlélthgl%tf(éﬂdlioll%wlﬂg alidition
of p.’rthe[]anhyd@ug gﬁhyl gthegth@desuitlr}g prgmgtai%wgﬂggllec@dj)g fldtaatloq and
drlbld uﬂder vééudﬁiﬁo g|\7e ‘23% rﬁg éﬁthé I‘Eﬂle ZdT‘}upouﬁd 29 a(Whlte%deeld =

HANGRCOPOD geis, SH 3L 7 iz . 48, B35k, 2H g ). 189
(ml13H), 2.88 %ﬁ 1691, 3.81 hlf] mtsasFeJﬁZW dl\«ﬁméﬂzﬁ%g‘td(ﬂ%ld):fw 6Hz),

simlar ose scri above a

4¢ﬂsn GG 18 @ el 7 5.0 BAHED deartifng Had i UL Tlod SRdReTH: v=
13mpa1rmll dstard £ ng.eHzp®MAD-(ahamyl ak ﬂmz NE2817 4@ (FeRY 17-90-(t, 2H;

2P e 88 B8 1Pl e 00 59%?8%@%? # =15,

8. (IHiStﬁ o (sasH) Bi3Pl(dotHhaces.aHe); ME h4. 5935 WBHY008/ 017650

PCT/ EP2007/ 058111 7 Exarrpl e 2. 2B

N- (car boxynet hyl ) - D- phenyl al anyl - N-[ (1- am no- 6-i sogui n
Usirigy Imetieedsy Isimilar ptool thesenideecribiedi Bboer cadetdapietell h Nsdieme |

corresponding derivatives were prepared starting from D-phenylalanine or O-methyl-D-
tyrosine instead of D-diphenylalanine. Compounds 2B and 3B were isolated and used
for subsequent testing as trifluoroacetate salts.
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NNO OHNCF3CO2H OOH 2B 5 '"H NWMR S(CD30D) 1.41

(m 1 H, 1.85 (m 2H), 1.99 (m 1 H), 2.47 (m 1 H,
we2®8s/0{dsy 1 H J = 5.0, 13.1 Hz), 3.40 (dd, BCHEP2O#058111

10.6, 13.1 Hz), 3.45 (m 1 H), 3.73 (d, 1 H J =

16.6Hz), 3.80 (d, 1 H, J =,16.6Hz), 4.34 (dd, 1 H J

= 4.5 8.1 H), 4.5 (dd, 1 H J =5.0, 10.6Hz), 4.51
Example|2.H, J = 16.1 Hz), 4.72 (d, 1 H J = 16.6Hz), 7.23

2B fj’N @ca"ﬁl)?xw)methyl) EB/ /)iyl?lén\ﬂ-?\i[h ﬁﬁ’] r{oUG |so§u|'9|onI7meE{I2yI](-Igpro]mam|de
ﬁ@mﬁeﬁéssi(d 1H J= 1086Hz) NG 2 476.0
(MHH) + 2A: H,N

N- ( 2- pr opoxy- 2- oxoet hyl ) - D- phenyl al
I sogui nolyl )methyl]-L- prolin
N NNO OHN HC A {5
3H, J = 7.6Hz), 1.41 1

-N-[ (1-am no- 6-
hydrochl oride H 2 N
S(CD30D) 0. 89 (t,

.62 (sext, 2H J =

7.6Hz), 1.83 (m 2H) N2. (m 1 H, 2.4 (m 1 H),
3.16 (dd, 1 H 01 6Hz), 3.37 (dd, 1 H J =
5.5, 13.1 Hz) (m®1 H, 3.93(d 1L H J=17.1
Hz), 4.06 (d, b'N 17.1 HzCF.QQ:H4 (m 2H), 4.36

(dd, 1 H 5.0, 9.1 Hz)] 4.54 (m 2H), 4.71 (d, 1 H J
= 17.1 Hz), 7.26 (d,OT 1@H 7. 1 Hz) VDQ@08/017650
. PCT/ EP2007/ 058111 8 7. 29-7 é &
HNMR $(CDs@QP) 1-47 (73 11, 1-85 (. Zji )=1. 9gp|23H 2}-4@@1( §3f5|)dd 1H;
Ji35 §813(ﬂ~1z dablad 1R; 8=010%), 13 ¥Ez)1B2453H8 1R), M1 1EXAERE BHz),
3. &Q@céﬁbéxy%@*ﬁ%h $-3b{abt Wy 1= DSy BddiamA-o K¢, (1L drif RS- 806H2).
4. 510@QUI Q) ¥ he MBENYI7R-(b- 1! 161emR)dR 28 1d, FiHy 9 =0Rne)at 87-7.43 (m,
5H), 7.52 (d, 1H; J = 7.1Hz), 7.71 (dd, 1H; J = 1.5, 8.6Hz), 7.90 (s, 1H), 8.34 (d, 1H; J =

8.6Hz); MS m/z 476.0 (M+H)*

2A:  N-(2-propoxy-2-oxoethyl)-D-phenylalanyl-N-[(1-amino-6-isoquinolyl)methyl]-L -

prolinamide hydrochloride

2A
"H NMR §(CD50D) 0.89 (t, 3H; J = 7.6Hz), 1.41 (m, 1H), 1.62 (sext, 2H: J = 7.6Hz), 1.83
(m, 2H), 2.00 (m, 1H), 2.44 (m, 1H), 3.16 (dd, 1H; J = 1.5, 10.6Hz), 3.37 (dd, 1H; J = 5.5,
13.1Hz), 3.47 (m, 1H), 3.93 (d, 1H; J = 17.1Hz), 4.06 (d, 1H; J = 17.1Hz), 4.14 (m, 2H),
4.36 (dd, 1H; 5.0, 9.1Hz), 4.54 (m, 2H), 4.71 (d, 1H; J = 17.1Hz), 7.26 (d, 1H; 7.1Hz),
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15

H2 NN NNO O-~01 HN CF3C02H OOH 3B 'H NMR

S(CD3OD) 1.46 (m 1 H, 1.87 (m 2H), 2.02 (m 1 H,
w@2&8/0{ms0 1 H), 3.08 (dd, 1 H J = 10.6, 12. 6PZI/EPBO2058111

(dd, 1 H J =5.5, 13.6Hz), 3.47 (m 1 H, 3.71 (d, 1

H J =16.1 Hz), 10 3.79 (dg 1 H J = 15.6Hz), 3.79

(s, 3H), 4.36 (dd 1H J 4. O, 8.6Hz), 4.46 (dd, 1
7.29-7.44 tm, 5H)07.58. (SolHz Y = ZU*SZ.D (d3 (d, 1 JJ= &6HB, 682 s, 14).78238 (d,

1 4= oty T8 92 (d, 2H ) = 8.6r), - 7.21

H7 1 Hz), , 7.52 (d,

1HJ:71Hz)771(d1 = 8.1 Hz), 7.90 (s,

e 3835 (d, 1 H J VB m 2 506.3 (MeH)+
N (2

—EIH

P11 \
pr&mﬁm(ﬂeltﬂmmeﬂ@}@r OCh| ori de H 2
HCI O O 3A '"H NWR S(CD3CD) Oﬁ
1.47 (m 1 H, 1.61 (sext, 2H
2H), 2.04 (m 1 H, 2.54 (m
10.6, 15.1 Hz), 3.31 (nf E
PCT/ EP2007/ 058111

10 (dd, 1 H J =
VO 2008/ 017650
(s, 1 H), 3.91 (d,

1 H J = 16.6Hz), 4. . 1 H J = 16.6Hz), 4.13 (m
2H), 4.38 (dd_ 1,H |5.00 9.1 Hz), 4.48 (dd, 1 H J =
5.0, 10.6Hz) 4"-(0#01 H J =16.1 H), 4.71 (d, 1
H J = 16.1.Mz)7) &3 (d, 2H F]C(—ﬂﬁ% 6Hz), 7.22 (d, 2H;
J = 8.6Hz) ! 726(d’®;}bH; 7.1 ﬁz) 7.55 (d, 1 H J =
7.1 Hz), 7.73 (dd, dPHpud = 2.0, 8.6Hg), 7.92 (s, 1

H, 8.38 (d, 1 H
"H NMR §(CDsOD) 1.46 (m, 1H), 1.87 (m, 2H), 2.02 (m, 1H), 2.56 (m, 1H), 3.08 (dd, 1H;

J =10.6, 12.6Hz), 3.27 (dd, 1H; J = 5.5, 13.6Hz), 3.47 (m, 1H), 3.71 (d, 1H; J = 16.1Hz),
3.79 (d, 1H; J = 15.6Hz), 3.79 (s, 3H), 4.36 (dd, 1H; J = 4.0, 8.6Hz), 4.46 (dd, 1H; J =
4.0, 8.66Hz), 4.51 (d, 1H; J = 16.6Hz), 4.72 (d, 1H; J = 16.6Hz), 6.92 (d, 2H; J = 8.6Hz),
7.21 (d, 2H; J = 8.6Hz), 7.24 (d, 1H; 7.1Hz), , 7.52 (d, 1H; J = 7.1Hz), 7.71 (d, 1H; J =
8.1Hz), 7.90 (s, 1H), 8.35 (d, 1H; J = 9.1Hz); MS m/z 506.3 (M+H)"

3A:  N-(2-propoxy-2-oxoethyl)-O-methyl-D-tyrosinyl-N-[(1-amino-6-isoquinolyl)methyl]-

L-prolinamide hydrochloride

3A
"H NMR §(CD5OD) 0.88 (t, 3H; J = 7.1Hz), 1.47 (m, 1H), 1.61 (sext, 2H: J = 7.1Hz), 1.86
(m, 2H), 2.04 (m, 1H), 2.54 (m, 1H), 3.10 (dd, 1H; J = 10.6, 15.1Hz), 3.31 (m,, 1H), 3.49
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5 8.6Hz); M5 mz 548.3 (MtH) + Exanple 4: Assay of

thronmbin activity. Thronmbin inhibitory activity was
w@s@essmsao by pre-incubating the test conmpound BECT/ER2007/058111

variety of concentrations with human a-thronbin at

37C. After 10mn, the chromgge- 10 nic substrate

H D- Phe- Pi pecol i nyl - Arg-p-nitroanilide (S-2238) was
(madidb - 1%0(st hid). BNt (dr éHahd 1OEzE HePR . iTH; diFsE-Gace13 (m, 2H),
4, 3@(@6‘1{#‘% @Vsﬁ’in h@4§%d QW' ne 5‘30 “1th2§04 @4 M&bﬁﬁg —11681Hz 4.71

wer e fect IVE I nh tors of human a-

c1é'he'e'n4ter Hi7) o@r%{é{b@h‘dén@ ¢rmne?2 (dai2th F(%QT'Z v%?%’s 1b'f 7.1Hz),
7.553¢ o? 1nit\/ua=n¢l 142, 6. m\/to{demegtam%@l ﬁesthgpt?hgm@ 1{4& e?ya; @, 11]2H J=
er experinents in ic e concentration o
865'222\!%%%@480\?@@ *Vhr | ed, plots of [S]/V versus [S] were
15 parallel for each concentration of S-2238 used
|nd|cilt n ﬂ etl ive nature of the inhibition.

Example 2. -t hese data provided Ki

det & hmrrrbiﬁ inbibﬁor@facﬂntQ wablas¢asssd bf pite- n’i(BJbatmb the Gest Bbmpound at

a \apt atc8hestiiprons AR Rt heffpbd o 22 Ael "hing thg) romoge-

nICZQJb'E&tthGH D-PhBAPipadulinyl+AngHobittaanilida ¢ 2288 )ywasadiduier tie tiee mixture

ang B GiRge InFtRoREhe mlurdfod it dchinds s gty Badna 48 were

eﬁéﬂ@S/uﬂWﬁfﬂ)ofFPﬁﬁidERﬂ-@Wﬁlﬁ&ﬂ.é]:onc’bﬁtratEmaiqpdeéit manner, with 1Csg

oava|
el R M A 2 o R RERA T it o FERRET AT R o Bments
in gx)wnchﬁbeoboamﬂwtr\alameof Be2288 anesi dlsd varieak] platd ot [81V versus [S] were
t :

T T e e T G T
inhitione HriameS-quED PafBisnof) thexe detag@ovinetiki lieterminptiorsdefl 0 9 nM

_t i tub

—E&ggﬂr ﬁ Cﬁ}@g'f()@ﬁh/l §1 3?1%?% W édﬁg)e‘rlgtr'):%(gp #ﬁ’eﬁ%&tﬁ@ To&rameters of
compefndsrZans haadiends i able he t ubi ng was exteriorised at

t he back of the neck, filled with heparinised saline

100 |Um) and stoppered. Animals were allowed a

n:[n’fP’BP'M@“ t?itoﬂé%'\\/'&@ar%@ﬁtﬁfse dosi ng. Adnini stration

cdp,ﬁ Smigoounds. ICs (NM) Ki (nM)
1A 13.0 1.0
1B 126 0.9
2A 573 345
2B 864 455
3A 197 1.8
3B 358 54
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Compounds 1A, 2A and 3A were admnistered orally (PO
Conpounds 1 B, 2B and 3B 15 were adm ni stered
wo ndsavesously (1V). Serial blood sanpl es (forp@i/aBroa)/ossiil
were taken from a lateral vein at points from3 mn
to 24 hrs (term nal sanple Ry cardiac puncture)
according to a matri x design protocol (3 sanples per
Example Boj nt). Pl asma sanples were stored at -20C until
DeRIRINARDS of HibARBbIRE TR LSmARMY $AS28 AnLBAT RS anp! es
Were anal yzed Tofr the pertinent iree acid thronbin
derivatives 1 B, 2B and 3B using an LC M5 net hod.
An‘iRX (rraxi mum pl asma concentrations) and AUC val ues
wer e det erni ned fromthe me asma _concentration -
Mgle }%Stﬁfr leirpied~ 250@<pé:PPﬂr@H? &’ateég‘/eﬁ%%"a\"'é?'}? @W"H'&J’%HF Qughput the
stuehgeeri nents were carried out: - Conpound 1 B in saline
suhas adnm ni stered intravenously (1V) to 5 rats at 5
N5 ng/n solution dosed at 1 m/kg). -
FoCoitrpeerods bBanrrracslahetme;tm a@th’eterss(Pertedp@ytaém@/ I(IIP(QS8h0n oD

0.9?9 %ﬁ]t\jswtha%dljpom %HI dﬁf&c?ls og/e (i)ng;g% W ggg(ﬁower mserted

intovdise aghhm‘gu&ztreaeeduruieahsjoﬂur'aoe Bnaexttees@ The tubing wgs laaiseor(s%d at
0 / 0 i .
thérg{atm ofstl% ﬁé%kd mleqp\é;ﬁgpgi?nﬁlsgﬁ gélﬁ‘)ﬁo&p? %’/Eﬂg) %ﬂ]‘rj%t?p?peé . Zﬁ\nlmals
wernigyalkayveldasmin(num bt &kig redosers baioreldcmllrlq(g) - Conpound 2A
R Sald inistered orally to 4 rats at 10
Adviitn s il 35 solution dosed at 5 m/ k ).
Copirognde VA=A prrd&peonzdnigsterad oraly (PQo qeatpedn 2B a”d 3B

wet@hiiMRisNasd ﬁtqméﬁo&ﬁf '(I%i JRbI B, Iéé ?d? pfjasfn% ﬁ/e%ttalzen from
/kg b sol ution dose

g base kg
gg%ﬁ o{firy aéR"'l”F? @%ﬂ“l henAS 24 dr%m@@baaraplw tfyyc‘%rg'agf puncture)

acé&tjlﬁg% ah@htf%é&ﬁlgrb@@%céﬁ(?;@hﬁes pee litikipaiht)d PReFMaddantples were
Results. Nonconpartnmental pharmacokinetic

Stoé‘ﬁ%f’ﬁ/s%o é\h’ﬁg aBa¥$!8r med usi ng WnNonlin Prof essi onal
Plsdnda éimtbledadalysihe resul ting phar macokinetic par anet ers

are ent ed le 2. e bi oayai | abi :
Pt ST e pred b e tEsr et o NmER htifalis 18 28
anbeSB/emyg ahi lg2yMSE Bihofi 0 Cnialk € maxipruop plassib etondentiatians) \ead AUC

vaI(J%@ ?Ne%fdettgrﬁ]irgeidqlq)%p% %e%w aesngae(!onggr]itra\(lgn — time profiles.

Experiments.
The following sets of experiments were carried out:

- Compound 1B in saline was administered intravenously (IV) to 5 rats at 5 mg/kg base
(5 mg/ml solution dosed at 1ml/kg).

- Compound 1B in saline was administered orally (PO) to 4 rats at 10 mg/kg base (2
mg/ml solution dosed at 5 mi/kg).

- Compouind 1A in 5 % mulgofen/ 95 % saline was administered orally to 5 rats at 10
mg/kg base (2 mg/ml solution dosed at 5 ml/kg).

- Compound 2B in saline was administered intravenously to 4 rats at 2 mg/kg base (2
mg/kg dosed at 1 ml/kg).

- Compound 2A in saline was administered orally to 4 rats at 10 mg/kg base (2 mg/ml
solution dosed at 5 ml/kg).
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(car boxymnet hyl ) -[ 3- phenyl - D- phenyl al anyl - N-[ (1- am no- 6
-isoqui nolyl)nethyl]-L- prolinam de hydrochl ori de (1B)

WO ooson@sy i son wWith the bioavailabilities of tbker/EB2007/058111
correspondi ng phenyl al ani ne (2A) and
p- met hoxyphenyl al ani ne (3A)thronbin inhibitors. WO
2008/ 017650 PCT/ EP2007/058111 12 o o 00 o-~c
- GorpogiRd BB iE seli® @as administered)intragenaysly-to derags & 2 motkalbase (2

md?m)s&ltlog)dogedé?ﬁnlﬁ?gpo m(O OM= N Cn OcoCCO
ONCoO :::: 00 (B

N O
QP”(QOD”@)_é 23 SaFﬁe()W@I)a@“tﬂ“S@&ed gratly 30 4’ r?tﬁ 36210 neg/k9 base @ mg/ml
sofutiéh désed at 5 ml/kg).

Results.
Noncompartmental pharmacokinetic analysis was performed using WinNonlin
Professional 3.1 and 4.1. The resulting pharmacokinetic parameters are presented in
Table 2.

The bioavailability, expressed as AUC(IV) / AUC(PQO) x 100 %, was found to be very
high (58%) for the n-propylester derivative (1A) of the diphenylalanine derivative N-
(carboxymethyl)-B-phenyl-D-phenylalanyl-N-[(1-amino-6-isoquinolyl)methyl]-L-

prolinamide hydrochloride (1B) in comparison with the bioavailabilities of the
corresponding phenylalanine (2A) and p-methoxyphenylalanine (3A) thrombin inhibitors.
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wornds/oQeé 0 O | | 0)0 I | W 2008/ 017650 PCT/EP2007/058111
PCT/ EP2007/ 058111 13 d aigs. 1. The conpound
N- ( 2-|oxo- 2- propoxyet hyl ) - R-phenyl - D- phenyl al anyl - N-[ (1
_ an?A%%- i soqui nol i nyl ) net hyl ] - L-prol i nami de or a
pharmaceutically acceptable salt thereof. 2. The

c und of claim s the di hydroghl oride salt. 3. A
i R W 2 S L S e A
cl ai amiho-@Aidoqudinain pirnetyli-C-qlrdly amidzegt 8 pharmagaiticaty aeptable
thereftﬁﬁérgéf The conpound of claim1 for use in

t her "Use of the conpound of claim1l for the
manuf acture of a nedicanent for treating or for

preventing thronbi n nedi at %i ases. 6. The conpound
N2 TRSRRRST Sor prs 5 SBySRaTOTE ey - N T ( 1o am no-

6- isoquinolinyl)methyl]-L-prolinanm de or a
pggrm&%lflr%gge%ltilcgl gc?r%g Stlt%pll gor%grlistlng tIrllqeerc(E:‘)rcr%fp'ound of claim 1 and

pharmaceutically acceptable auxiliaries therefor.
4. The compound of claim 1 for use in therapy.

5. Use of the compound of claim 1 for the manufacture of a medicament for

treating or for preventing thrombin mediated diseases.

6. The compound N-(carboxymethyl)-3-phenyl-D-phenylalanyl-N-[(1-amino-6-
isoquinolinyl)methyl]-L-prolinamide or a pharmaceutically acceptable salt

thereof.



