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PHAEMACEUTI CAL COVPOUND Thi s invention relates to a
phar maceuti cal conpound that is a selective inhibitor
wohodsle198er i ne protease, Factor Xa, to phar macedriusai05/020490

conpositions thereof and to its use in the treatnent

of the human or animal body. The serine proteases are

a group of proteolytic enzymgs-which have a conmon

catal yti c nmechani smcharacterized by a particularly

reactive Ser resi GHARMACEUYIICAIOCOMBOAUA® pr ot eases

include trypsin, tryptase, chynotrypsin, elastase,

thronmbin, plasmn, kallikrein, Conplenent O,

acer@l?_gnglnvwrﬁtieﬁlsegellayt%@mIa preirasssutciosdonasegyound that
. a-lytic protease, protease A, protease B __serin
L5 GaFBORFSAT dATE B O Gt 111 9 R TRSE S Fadi o X2 0
phaYila@eukaG0r dokbosaRd Jractite b £ BRI S&F iites prst edseshe

have been investigated extensively over a period of
tregsverdl HdeddfedHiRd tHe atrﬁéfae?péiﬁ%’i: val ue of

| NhipRl QIS f SRS hrasegicuprlt pinslerslpoit enzymes

Thus, for exanple, an inhibitor of Factor Xa has value
whigh &afieerapEifid sHeml vds amesatichyfimitacieghz¢q by @
partne hieatments and Preventd omud . thiemold s oif sesdeis.

The use of a Factor Xa inhibitor as an anticoagul ant
prqtga@@ss: rastleden 8ae ot tHeria st i%ﬁfl@ofo?mftjsnef?ﬂ%%’?aser

NaRY ! i | o At | €Qa V €y 1
th asso&'al%lﬁ*%ryh' gﬁlel%\ég%el\%g'nt s ow%nngé}%% dtt?e .
protemsspedifd s e lurr gfeasdrel rceddarase o thetic protease,
prof A i on. cascade, WO ONITOTA Sl geasa bat s he
subtilisin, urokinase, Factor VIIa, Factor IXa, and Factor Xa.

The serine proteases have been investigated extensively over a
period of several decades and the therapeutic value of
inhibitors of serine proteases is well understood. Thus, for
example, an inhibitor of Factor Xa has value as a therapeutic
agent as an anticoagulant, e.g. in the treatment and
prevention of thrombotic disorders. The use of a Factor Xa
inhibitor as an anticoagulant is desirable in view of the
selectivity of its effect. Many clinically approved
anticoagulants have been associated with adverse events owing
to the non-specific nature of their effects on the coagulation
cascade.

WO 00/76971 discloses that the compound 1-(indole-6-
carbonyl-D-phenylglycinyl) -4~ (l-methylpiperidin-4-yl)-
piperazine is a potent and selective inhibitor of Factor Xa
with particularly desirable biological properties. The
compound and its pharmaceutically acceptable salts are
therefore potentially useful for the prophylaxis or treatment
of thrombotic disorders such as amongst others venous
thrombosis, pulmonary embolism, arterial thrombosis,
myocardial ischaemia, myocardial infarction, and cerebral

thrombosis, including prevention of stroke in atrial
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car bonyl - D- phenyl gl yci nyl ) -4-

(I -methyl pi peridin-4-yl) - piperazine is a potent and
weebewiisse i nhibitor of Factor Xa with particubariug2005/020490

desi rabl e bi ol ogi cal properties. The conpound and its

pharmaceutical Iy acceptable salts are therefore

potentially useful for the prophyl axis or treatment of

t hronbotic di sorders such as anobngst others venous

fibﬁi%}ﬁﬁ%ﬁﬁf,_ﬁmtynmhsy eobohisailar heveabenffdhbbdsi §he

cardi i schaenm a cardial ] ' - :
cro bR P, SERSER S PR ho RS ERLD B Brpnperyeie
the@py adhd bréstanbons, They. abSoepot eansalingnhdyveobenatkivt

in the treatment of acuie vesse I [
ang%@@%@?%YpﬂBo?¥P?Estﬂ§?§£§n%n8§réggegég%§?§§§g$|g%?gPheral
artd £ 26| ahd nah ﬁBéOmaﬁMtaﬁghoplaﬁtyaepubypasscgsafpaﬁgncy in

of the coronary or peripheral arteries and in the
lon%a?%¥%n%%%%db?¥¥§§éupﬁ%938%8$s patency in long term

hepRdhali¥8i sopBEi eBhsidkRedr der at cabdidensi dereduashgr

candi date for further devel opnent as a_phar.nac i cal
devgl@B%%%En@SnﬁsPhﬁSWaSﬁP§lﬁ823e§s08@§PP§§Igu%?o %&i%aly
posPEQREsLL @8ablt habiBoRBYSI pabpprepest i estt katscagdytsiical

or use in the manufacture of a pharmaceutdca
propﬁéaaéﬁ.thﬁtpéﬁPP3uP5rfOFhQSEOﬁBoGﬁS IROMEE S orm &F @
phagﬁgégﬁtiEEQfﬁ&@@h&t@rygha birie cusalr, d thisatccermouneadinop 1 d

e manufactured and fornulated. |1t has _heen.proved to_ ..
forbeapat 6bial aPFp LFPPLYULEYES Siid et SEIGS Grdt di deadily

be %%EQE?%EP}éd(%ﬁ@?&%rm@i%%%@@nyl-D—phenylglycinyI) - 4-

(i ?ﬁuoh@g g;gg t@g&-eggt:@%@%,%&%%a}rl@iﬁisfchu]ft to find
stable, crystalline forms of 1- (indole-6-carbonyl-D-phenyl-
glycinyl)—4—(1—methylpiperidin—4—yl)piperazine.

Salts of 1—(indole—6—carbonyl—D—phenylglycinyl)—4—
(1-methylpiperidin-4-yl)piperazine that form crystalline
solids are disclosed in Examples 48a (hydrochloride salt) and
48b (difumarate salt) of WO 01/96323. WO 02/100847, which
claims priority from WO 01/96323, notes that the hydrochloride
salt has been found to have disadvantageous properties and
further discloses that the difumarate salt can exist in more
than one crystalline form, each of which is claimed in the
application. The difumarate salt provides crystals that have
superior properties to crystals of the hydrochloride salt.
However, further experience of working with these has revealed
the need for a salt with further improved properties. Thus,
the form disclosed in WO 02/100847 as Form 1 is obtained as
thin needles. The thin needle morphology has disadvantages
for formulation, however, because of, inter alia, clustering
and low bulk density. Further, Form 1 has been found to
convert to a different (higher) hydrate under conditions of
extremely high (above 80%) relative humidity and to convert

into the form disclosed in WO 02/100847 as Form 2 in aqueous
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(I - met hyl pi peridin-4-yl) piperazine that form
crystalline solids are disclosed in Exanples 48a
woOhywroocdssori de salt) and 48b (di fumarate sal t pPCOfUSY#DS5/020490

01/96323. WD 02/ 100847, which clains priority from WO

01/ 96323, notes that the hydrochloride salt has been

found to have di sadvant ageotfs “properties and furt her

di scl oses that the difumarate salt can exist in nore
susééﬁﬂhdm@ cryis¢ af bimedf schpsedchn ofOWAZ Ch0P84¢] apnEarin2 has

catlon The di fuma t ' : s
ene e RS Or o BF, SLLVITELE FRbLPLPIbaRe pEUSSSl ey
smaDyﬂLﬂ§§&Dﬁiﬂ@ Sﬁléxttbm&ﬂgrslburfhbtrekbeﬁkence of
0Lk, 79 LN hese has,r exeal Pt Hepgeed g, BeSalliindote-
6— cQ£§§ﬁ§§eﬁ—pneﬂﬁl@2&&@@?47 as Eemﬂtﬁylglpbtadmed4ayl)
t hi n needl es. n ne

I
plP@F%éH@%n?%@Esf?B?sfﬁrﬁﬁVﬁgFgﬁlnﬁom83e§g¥gggzagg §p desirable
mor Ig&% Ihlﬁsbgtgaﬁ%@r hggtﬁ@dph:@\ﬂlebulekodewalttayt aFdr theler

rm as been found t onvert t di f n
COH@hF@ﬁ@F)OﬁyH?éYeh&HHeFegaﬁav?l H@lgﬁ%gxtréﬁggy%h &H and can
rea§§@9V§e89f@pé§E§tbMeahﬂﬁk@btﬁcamd .to convert into the

orm di sclosed in WO 02/100847

aqdebaysE3pEnsfons.( lﬁﬁélﬁo@nFaFg8pg eglPReﬁﬁlQQﬁfﬁﬁﬁﬂf 4-

(1- g%;ﬁg&glégekaalhhq ~ghsadyerbadee hasenoal baert Maturichehat can

realiow PRl PPRPRSRS TR, SERERE T GRS 14 1Heed FOL & Yal

f orm,af blghﬁgok%om o%%f@%@%bto'&ﬁ%nﬁh@éﬂﬂﬂﬁﬂ)prdbldes

(1 -nethyl pi peridin-4 ¥1 plpera2|ne tﬂgt 3

am;ﬂgtlal-ﬁrﬁér@@lni}/d‘ﬂ‘ré’t e 9 Yaagivablie F‘kﬂ% E%mrsldm ‘
yl %L%%lrgz:Lﬁ Qt%ﬁ:%%%%%e Q\fhl\@lt &= vand sengry deandidd ons

igh relative hum dity above 800

1- (1ndole 6-carbonyl-D-phenylglycinyl)-4-(1 meth%lplperldln 4-
yl)piperazine D-tartaric acid salt (1:1).

It will be appreciated that the basic compound may exist
in racemic (D/L) or chiral form, and that the preferred
D-isomer may be administered in a racemic mixture with the
IL-isomer, or alone. The D-configuration refers to the
configuration of D-phenylglycine, from which the compound may
be prepared.

According to another aspect, the present invention
provides 1—(indole—6—carbonyl—D—phenylglycinyl)—4—(1—methyl—
piperidin-4-yl)piperazine D-tartrate in crystalline form.

The salt in crystalline form has been found to Dbe stable,
highly soluble in water and easy to handle or process.

It has been found that 1- (indole-6-carbonyl-D-phenyl-
glycinyl)—4—(1—methylpiperidin—4—yl)piperazine D-tartrate can
be crystallised from various aqueous-organic solvent systems,
including water/acetone and water/ (1-4C)alkanol systems such
as water/ethanol, water/n-propanol and water/iso-propanol.
Particularly good yields have been obtained using

water/acetone, especially in a volume ratio of about 15/85
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readily be prepared on a large scale. A new salt of 1-
(i ndol e- b-carbonyl - D- phenyl gl yci nyl) -4-

WO essmt gk pi peri di n-4-yl) piperazine has now beemn/uSenend20490
that can readily be prepared in a stable, crystalline
form Thus, viewed fromone aspect, the invention
provi des 1- (i ndole-6- carboﬁyr D- phenyl gl ycinyl) -4-

(I -nmethyl pi peridin-4- yl) piperazine D-tartrate, which
watdBis @dtsehde denotediastly, (1ndoh@ele-6-carbonyl-D-phenyl-

b- car bony e I
gly%ﬂﬁy%f i p Q&ﬁﬁ%ﬂﬁg¥aﬁ§a?i@¥a%% Saéip%§£9¥$glgﬁalghg flolar
equBPPI &t ad B+ttt dtec baslia soapounsio hagd exi svatar, then an

racen c EYL) or i ral or Lan a r
oo SO VTR 1o HUH St OB & FAchry ek xPOrE iy ThoT
pre%ﬂiu%ly?§w@pa¥@m @i?@ﬁflihmaF>hehp igurasten refers to

onfiguration o phenyl gl yci ne, from which the
cryeedpbbPdt Hey- be prepared. According to another aspect,

Lh%apﬁﬁég?é 6ﬂ%@ﬁb?@plpnephdﬂyl@iyéungbbe4 (l1-methyl-
rbonyl - eny cin met h di_n-
plpﬁryﬁ}nbﬂp%%éﬁ%ﬂ%rfggﬁgtPa%@}FﬁaEPyé?al%léép g?%@ #%
cryﬁ@gilhgecé¥sﬁﬁihlﬁ@af@éﬁ1haicheamefhmgdlyoagglgmambged and

soluble in wat
formt e onopiot ear AL er . and $a3Y 4Lasfhagdi e or process

(:@ﬂ%{ﬁ?érﬁgg?gg¥bl%hﬁ eanbgkycivaylipn- 4tate of the
- 1din I perazi ne Dt t t
crystyéﬂahﬁ.géatra§ﬁ1§a%¥oW§@§3G€6§§mgP§§n%& 38 C%%tlal

the%%éangﬁeth?EHQhﬂgt%@Eebh§Q9%%%eu@ﬁﬂgm@t@@/s@ﬁmA@bneous

systens such as wat er/ et hanol
TG/W@Aenhmtproﬁam@ﬂegnyeﬁgt@@pﬁ@@.&poﬁgﬁ8|alumlnum pans from

25 to > 300 °C at 10 °C/min with a nitrogen purge of 150
mL/min. The temperature was calibrated with indium. The
weight calibration was performed with manufacturer-supplied
standards and verified against sodium tartrate desolvation.
The D-tartrate crystals were found to contain about 5-6% by
weight of a solvent (predominantly water), which i1s consistent
with the crystals being a dihydrate. As the dihydrate was
heated above about 50 °C, the water was lost. At about 145 °C,
the residual anhydrous solid melted. Upon recooling, the melt
formed into an amorphous solid.

A moisture sorption isotherm of the D-tartrate crystals
was also determined using a vacuum microbalance, with a 40 °C
drying step prior to initial data collection. With the
initial drying step, an initial 6% weight loss was observed,
consistent with the removal of the waters of crystallization.
As the relative humidity was increased, the sample resorbed
water, with rehydration being completed when the relative
humidity reached about 20%. Once the dihydrate had been
formed, it remained stable between 5 and 95% relative humidity

at ambient temperature.
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Particularly good yields have been obtai ned using

wat er/ acetone, especially in a volune ratio of about
waosi@iweser / acet one. Conveniently, 1- (indol e- PCT/US2005/020490

b- car bonyl - D- phenyl gl yci nyl) -4-

(I -met hyl pi perdi n-4-yl) piperazine and one nol ar

equi val ent of D-tartaric acPd-are dissolved in water,

then an organic solvent is added. Seeding with a snall

quaniditiy tof i evdwousldy preparesich tiryes trakel gy hieg plesirable
initiate crystallisation, .1- . : : :
in X m&u&%_t%ﬁbeoﬁﬁe_cg%&%%lJ.yr%:ianyvpjde_ 4c%1ver51ty of

envildbrieidnd pi peridin- 4-yl) piperazine D-tartrate has

been found to crystallise as thj : P Ch. ar er
hilgh bt ot & Waﬁor"ﬁ?% ?ll%oﬁé/a%%&p% erJJ'j%}?l Foud .
difidEromad demsidys . Thend hessml tsttabi+iay peddsol ¢affoaction
state of the crystalline Lg{trate. sal t é/veréea}gl%tgjﬁrrj,nﬁ -
patisriiwd Brietiial T HeP et 1R her#ogr alhi netFF P ahaT yees
si TA; s} e nyt. Sagpbestwer®m = 5.2 and
11. ea][r%'d@’l nﬁébae’guﬁﬁ?ﬁ %Er?}] %%gfgrgn?% to > 300 OC at 10
12, 4 aidd ehatdcogenspie gef ofthls0cnyshphlirpesalt form. A

tenperature was calibrated w i ndi T g 1
morg g B ot O PUBLY S5F £ OF %emf%%ﬁﬁaﬁﬁf%@%ﬁ%gﬁ?ﬁﬁﬁp??é’ée
bel&t andardsxangy veswliéeddagarastisodpanteant gt ehown 1in

. desolvation. The D-tartrate crystals were found to
Figeppithi n ‘about 5-6% by wei ght of a sol vent

(predom nantly water) , which is consistent with the

crystals being a dihydrate. As the dihydrate was

heat ed above about 50 C, the water was |ost. At about

145 C, the residual anhydrous solid nelted. Upon

recooling, the nelt fornmed into an anor phous solid.
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a step size ¢
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seconds/ st ep,

’q ,

9.0

and w2ih?1 mm
22.

2 42.2
22.6 18.2
23.1 45.2
23.6 66.7
24.3 45.8
24.9 26.8
26.4 33.2
26.6 21.3
27.7 20.7
30.6 11.5
31.1 16.8
31.5 18.9
32.6 18.4
34.6 10.6
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di vergence and receiving slits and a 0.1 nm detector

slit. The dry powder was packed onto a | ow background
weangloe14ssl der and a snooth surface was obt ai nedTAWS20v§/020490

a glass slide. It will be appreciated by those skilled

in the art of X-ray powder diffraction analysis that

t he exact val ues neasured f-of - 2q (or the

correspondi ng d-spaci ngs) may vary dependi ng upon the
parid cul sy spopieranaft ysedt sod {XRDhpparbeus wWag obtained

articul ar y roce ure r 1
on SeLlaired RETIh P SRS Cabpethgtinfree) Stghectwicn
a cMﬁ&es@uﬁ@eammlyzedsby5soﬁbdandte Kevesasohagnetage Si (Li)

resonance (NVR) s ectro I t
detgpte¥s ?E@¥%E%n9hgtnﬁpe gﬁd ?? %gu?eeégdégﬁgcgsgﬁgil
scaﬁﬁ<¥af198£fﬁ@én0§°tékedrmdvequi @6, nwihe er pstegl sikke of 0.02° in

spectrum for the crystals is conprised of isotropic
20 @@@Ks é@anth@tdrgé @aﬂl@ﬂcgﬁdS{gE?PaténgnW6ﬁ hat

n he 2
leﬁEQ%ﬂCﬁ g&& Egc%%b&%@'s&é&s gn§4 0 55m@2d%$§%@d%£sllt
The78r#¢, pd4der W@S4pa$®§d5on;gzazloylbagkgffymg Spiple 'holder

andl%8 éoo%% sgrfé%é %asl%@t@anéa6u%ané2§ élab%Béilde

0.6 13 1 Qi
170t4wiiabe, awge@laf?@ @Y 5%89’?7@}% o) 161 & S @rt of
X~ r??é?bﬁé@%l?ﬂfﬁﬁ%&@u©§gﬁ@b&ysﬁﬁnmhag @@E/M&Spﬂwvalues

| state
necauvaF 47U €9 (oo aia0Bo AFEERRES Cpbct r st apos! HEY Gaxy
dep2R8h a4 g@oﬁt t#eC @'ati‘%ﬁcfdl%qzu eReyH1ef al’ﬁQy%EBi Mzl arick

equl ppe co Iet ol i.ds acce
app@ﬁ@ﬁg@n@pﬁcgagtg g 2@%‘ %%Qi An error of
+ 0.1° 20 would be typlcal.

The D-tartrate salt crystals were also analyzed by solid-
state 13C nuclear magnetic resonance (NMR) spectroscopy.
Solid-state 13C chemical shifts reflect the molecular
structure and electronic environment of the molecule in the
crystal. The spectrum for the crystals is comprised of
isotropic peaks for the drug cation and tartrate anion at the
following chemical shifts: 25.3, 26.2, 42.6, 45.8, 46.2,
47.1, 48.3, 50.3, 52.1, 54.0, 55.5, 57.1, 61.8, 73.4, 74.2,
76.4, 101.5, 102.2, 112.9, 114.9, 117.3, 118.2, 119.6, 121.1,
125.6, 126.2, 127.4, 128.5, 129.5, 130.6, 132.2, 136.7, 139.5,
167.6, 169.0, 170.4, 174.9, 175.8, 178.6, and 179.2 ppm.

13¢ cross polarization / magic angle spinning (CP/MAS)
NMR (solid-state NMR or SSNMR) spectra were obtained using a
Varian Unity Inova 400 MHz NMR spectrometer operating at a
carbon frequency of 100.573 MHz and equipped with a complete
solids accessory and a Chemagnetics 4.0 mm T3 probe. Ramped-
amplitude cross polarization (RAMP-CP) at 62 kHz and TPPM
decoupling at 70 kHz were used. Acquisition parameters were

as follows: 90° proton r.f. pulse width 4.0 us, contact time

3.0 ms, pulse repetition time 10 s, MAS frequency 10.0 kHz,
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cross polarization (RAVP-CP) at 62 kHz and TPPM
decoupling at 70 kHz were used. Acquisition paraneters
woeeom/awssol | ows: 90 proton r.f. pulse w dth 4POTAI52005/020490
contact tinme 3.0 nms, pulse repetition tine 10 s , MAS
frequency 10.0 kHz, spectral width 50 kHz, and
acquisition time 50 ms . €RBem cal shifts were
referenced to the nethyl group of hexanethyl benzene (d
spec;tgllaﬁ.b?vli@i{im %yfmargplamcr eplacensriton Thewee ] Inhr i yphemical
. solubilities of the D-tartrat r [/ wat er
shifitg W MG SHGE r?é’astj}eed“eai_tehy;%}y%oglr% dv\j/gre foungntdo
nexRe chh2B I @nd 3 7125 i) by espedtd welpl aremsur ed
as the free base) . Thus it has been found tha% t he
DIt terqaxléLﬂémwﬁla}‘SQiﬂd%iJaﬂbﬂr%t%ﬁ I5hfe MeterFafcenafypEats
, st.abl e, has r ' efdi
in R BRI Ut 1 ey 1 11 B her St tod that The -
fourld & tyate 198 tmPpeEorahdg tiw 3 hey Amlv eresrcnaye be  (measured

isolated in the formof a solvate, such as the
as Wicydires Lasmid that all such solvates are therefore

i F‘%'h%%e‘itwhfa'%i Bdie SRRRE 10fatt he1PRaeNit fatwertd n.affords a
wi T e appreciated that a sol vate that

. ! . . ' t .
cryghys] Dlogiate T yat ot erhbi 8 FhgPheveRther 568 bE hsBFRPessing
proéé&%I?%n5ﬂ§fﬁ§§uﬁ??ﬁfwétgfaégﬁﬁﬁﬂliﬁﬁl product, for

Xahpl'e in-a purification step. The D-tartrate %alt of ..
t het i mihthenumdyr beoadnt hast Eb@d%yaéﬁya{’:snééﬁi efifcording
to %g%tf?anQioﬁQ£$¥t€g 9%5&59é8t§§tkﬁé|fbfﬂcbf(a-golvate,
tally or oralty), the nose, lungs, nuscul ature or
suchassutiaé udehpdratansdadnahpy al¥heupbt 8PLVateSsafre may

thengore included within the scope of the present invention.
Tt will be appreciated that a solvate that is not
physiologically tolerable may nevertheless be useful in the
manufacture of a pharmaceutical product, for example in a
purification step.

The D-tartrate salt of the invention may be administered
by any convenient route, e.g. into the gastrointestinal tract
(e.g. rectally or orally), the nose, lungs, musculature or
vasculature or transdermally. The D-tartrate salt may be
administered in any convenient administrative form, e.g.
tablets, powders, capsules, solutions, dispersions,
suspensions, syrups, sprays, suppositories, gels, emulsions,
patches etc. Such compositions may contain components
conventional in pharmaceutical preparations, €.g. diluents,
carriers, pH modifiers, sweeteners, bulking agents, and
further active agents. Preferably, for injection or infusion,
the compositions will be sterile and in a suitable solution or
suspension form. Such compositions form a further aspect of
the invention.

Viewed from this aspect the invention provides a
pharmaceutical composition comprising the D-tartrate salt

according to the invention together with at least one
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adm ni stered in any convenient adm nistrative form
e.g. tablets, powders, capsules, solutions,
wdi2e@@n gisens, suspensi ons, Syrups, sprays, PCT/US2005/020490
supposi tories, gels, emulsions, patches etc. Such
conpositions nmay contain conponents conventional in
phar maceuti cal preparations,® e.g. diluents, carriers,
pH nodifiers, sweeteners, bulking agents, and further
phaéﬁéféﬁﬁéﬁﬁ?%y.a&ﬁéﬁfﬁﬁ%&ycaffiftn¢ec¢$©hpb$ntnfughen,
itions w e sterjle and.] uj
onaEA AT DRt SO IR T8t & SehORoroatH orefPEfar,et
leaiﬁg@%frfﬁ§@@§f gftitmmbﬁwégi&oandx®emEUrbmbniyhﬁg agent.
e invention provides_a pharnaceutic
The coriRRiRf ORA Conpt F8i RgPe het D- £ aF r%?gP sgft aa@%%‘?
the£§b§h@itﬂvgﬁté@@i@@g@ﬁhgﬁtMWthhardﬂféarénalmyde of action
acceptabl e carrier or excipient. The pharmaceutica
or ebposi EhBARAAYYEIS028BEFonal Iy conprise at |east one
fugi beLgapkbhheorbetherapdpertt brembakyghiitoagembvifles the
conmpound may, W th benefit, fotn1p%rt f a conQLnat%on
usethéropy WrthAraA2hAt PRoRgAFSRT W PhTE Bgﬁf ePIRE S Ge ToF TR
man?fgh N-0r oW thpagt BaRBRe! ¥hi-cuagenh. aVinewaddf bdmtaeatment
urther aspect the invention_provides the use of .t.he
of BheahtmanecsanpnabEBABi AFLIG Lt REIVnVENDIof FEFTRHean Pody

in gHQH%QEEFQQ QFeéigggiﬁénﬁﬁthQr(QS%.iﬂréaﬁEb&O@ﬂﬁﬁent) a
reatnent of tThe human or non-human ani mal _body 94
condi tranmakeanobsdyei hioasgéfsiphieispeci@sy t & ggﬁggﬁo ic
disgkﬁg-.%ge% s8&i8%8vﬁgkki%a%%@%bti0n responsive to said
PR B E6r €.g. a thronbotic disorder as described
hevéemabloepm a further aspect the invention provides a

anation
I'ng

method of treatment of the human or non-human animal body
(e.g. a mammalian body in a sensitive species) to combat a
condition responsive to a Factor Xa inhibitor (e.g. a
thrombotic disorder as described hereinabove), said method
comprising administering to said body an effective amount of
the D-tartrate salt according to the invention.

The dosage of the compound of the invention will depend
upon the nature and severity of the condition being treated,
the administration route and the size and species of the
patient. However in general, quantities of from 0.01 to 100
umol/kg bodyweight will be administered.

All publications referred to herein are hereby
incorporated by reference.

The invention will now be described further with

reference to the following non-limiting Examples.
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Viewed froma further aspect the invention provides a
met hod of treatnment of the human or non-human ani mal
woadyw/oiesy. a manmal i an body in a sensitive SpeCTAS)006020490

conbat a condition responsive to a Factor Xa inhibitor
(e.g. a thronbotic disorder as described herei nabove)

, said method conprising adkPntstering to said body an
effective amount of the D-tartrate salt according to

Expégghéﬁwgmtlon The dosage of the conpound of the

Invention will depend upon the nature and severity of

the condition being treated, the adm nistration route

angl {6y 5 286 AL 1SHEE] € igpL) -ko byl -
gggegal quantltfes %% %r%&?%pg%p?g 90 mﬂvméthgl
pipbotiyiver ghyl b ipe ez bari hr gt 8P e8Pt ALPEPubf P Ea?ﬁgwgle,

fo1{ShEL e@héQq%@ﬁ&&”déé@rhﬁé&byn'W@Obm¢96523 by

re er nce e invention wll now be described further

E&th reference to the followng non-limting

npl es. Experinental 1- (I ndol e-

Exaﬁggﬁr%onyl-D-phenylglycinyI) -4- (1-net hyl pi peri di n-
Pre?af%kiphpefﬁz+mmndayebé—chrbbnyd-Dﬁphee igﬁyslnyl) ~-4-

o . .
(1—geph§£%£ggéaﬁig$aggg S?ﬁ%&égige'ﬂ—wgkgr 23%§hy§§QH@,e

('TQQ&ﬁdéieaGbea¥boﬁymhenphghyggnybﬁny4 (1 methyl—

(1 ?erldln 4-y pi per.azi ne D-Tart
plpEnganaﬂeyl ElPFFﬁaépé éocgeﬁoﬁyg B-ﬁﬁé&?ﬁ&|ym%%ﬂ) (0.5
m015§ &%lQEHEMkP'QEBMQ'@ 34m§|)aﬁbp@h%ébﬂ&e@S&ﬁM@hhydtous

aric acid (0.5 nol ar equival ent, qut )
ethaneldi(3solvediith @ﬁﬁ@dp§@§lng Upon coo ing, soﬂggflne

solid/cloudiness is observed. A few drops of water are added,
and the clear solution is stirred at room temperature. After

4 days, the precipitate which has formed is isolated by vacuum
filtration to provide the named product (typically, 30 mg) as

a white powder.

Alternatively, 1- (indole-6-carbonyl-D-phenylglycinyl) -4~
(1-methylpiperidin-4-yl)piperazine (200 mg) and D-tartaric
acid (one molar equivalent, 65 mg) are dissolved in water
(2 mL) at room temperature. Some haziness in the solution is
removed by gravity filtration. Isopropanol (8 mL) is added to
the clear solution until haziness persists. After about 15 to
20 min, some sticky solid is observed, with subsequent
formation of a white slurry. After the surry has thickened,
additional isopropanol (2 mL) is added; and the slurry is
maintained at room temperature overnight. The solid
precipitate is isolated by vacuum filtration and washed with

isopropanol before it is dried in a convection oven at 70 °C

for 1 h to afford the title product (typical yield, 190 mg) .

Example 2
Preparation of 1—(Indole—6—carbonyl—D—phenylglycinyl)—4—
(l-methylpiperidin-4-yl)piperazine D-Tartrate Dihydrate.



10

15

20

ethanol (1 nm.) with mld heating. Upon cooling, sone

fine solid/cloudiness is observed. A few drops of
woavwro1gse added, and the clear solution is stPCTAS2@5/020490

roomtenperature. After 4 days, the precipitate which

has forned is isolated by vacuumfiltration to provide

t he naned product (typicall-y1l 30 ng) as a white

pomder Al ternatively, 1- (indole-

t @@r?ﬁr@%{hd@i@hgnhbgbb;ﬁlwh}phénylglyglnyl (I-methyl-

- me eridin-4-y pi per azin
Plpgrﬂéﬁﬂaﬁr&’lgEPBG(féﬁénﬁol (46 -8q@irval- 3n§“ %5% %m‘eartarlc
acifli 936l ved i g waten , (A1) ct 990 ™) eWramdgm walesee (230 mL)

haziness in the solution is reaned %éf% qg
andf peekaneort 80PsBBr opaddie FEXHY S dSadh 5 e Thr
tem%}%lrlam:'ugg ¥Rt h shaainness iReY Sinsich tAd efataldl sliiaslre to

, sone sticky solid is observed, with subs ent 4 £
affb@dnatpéﬁaéfsélwﬁﬁpé sIJF?ﬁh%ﬁﬁ%ﬂlqﬂ%QquFFQ’ seeds o

Eﬁﬁ%&%n%dcaé@wﬂyﬂmﬁﬂpﬂéﬂyldﬂ%@YH y1(2 a1 -infe @degsh panitdin-4 -

sl urry I'S mai ntained at” room'te erature

y1) W@lemagnne Phés agditad preidiysinadtee (194 ssf)atde® BARR utin O
porkilbf 3l 9N :2nd wAshad, wid hudSopf opanolo Defere-ddlvent
|

ed in a convect oven at 70°C for 1 h to afford
acetthmetlt8|0@ pﬂddu@t qddesi adl ivEny, SIoy mpte B¢ 2

ongi: (S lete, the suspension is
R/ Casbon)ﬁ phenyl C{wlgf%lnyr} is comple o

stz(ﬂr—emetﬂwl gi peritdimpols yuemgﬂmxarze rnch st rggeled in an ice-

I i_ndal e- rponyl - D- phenyl gl yci nyl )
wat@f'%Pf%hgi gﬁplpgpfdaﬁpt plpera2|ne (46.0 g, 0.1
nvldry%tdalfé tzard &fdlCle-?tEliéii (a]r'ﬁd Qvashed.viitnol ol de¢ehone

(0@ xt R (T rec st Topm Ghoe? Fadln (Pt 1s mn, 2
kPa) at 40 °C for 24 h to provide the title salt (55.7 g,
86.8%). Alternatively, the crystals may be blown dry with
nitrogen to avoid removing the waters of hydration in the

product.
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tenperature for 15 mn during which the materials
di ssolve to afford a clear solution. To this solution,
wonrystalosseeds of 1- (i ndole- PCT/US2005/020490

b- car bonyl - D- phenyl gl yci nyl ) -4- (I-nmethyl pi peridin-4-

yl') piperazine D-tartrate dihydrate (100 ng) are added

in one portion. To this slutky; a second part of

anti-sol vent acetone (800 nmL) is added at a very sl ow
claffde (60-100 nmL/hour) . After the addition is

conpl ete, the suspension is stirred for 4 h at room

tenperature and then cooled in an icewater bath to 5 C

f for- {1%13 @—Qarb&%ﬁ@L héﬁ?_l&@ﬂ/b@ﬁﬂ/ﬂi and1washagl-
co acet one he crystals are dried
plp@ndélnv@cmhhp£ﬁ%é@F148 aptgPh§-at- 40 Cfor 24 h to

provide the title salt (55.7 g, 86.8%.
Al ternatively, the crystals nay be bl own dry
2. nilfO@H@OIQ avordbpaibyPngheRELGAYErBYof Hydﬁa@15ﬁ% il

PLDETRAbT or 67 LR BBay T OB neny Sl paray[ ] CfYorettine form
(1 Eethylplperldln- 4-yl) piperazine D-tartrate . 2 .
hyel 4-(1- -
(LR S per RSy Ly Py BRE Gy L) e
plpétySEEFHkyé pmp&mazlnelD @am@@a§e in crystalline form
hav&ﬁ§?§gogpgﬁgzg N S ke ey P%%%%%Eh%ﬁ&%p%ﬁé$ﬁl intense

‘tartrate in crystal |nefmwwmwng
pealB Xtray2@owder . ﬁ)fiﬁaﬁtlbﬁ batl&rh,m18h5shadp21
i ntense peaks at 2Q = 11.5, 15.9, 17.4, 18.1, 18. 5
and 21.9. 4 . A pharnaceutical conposition, which

. Cdoﬂpfzhé?ﬁlatcg%lt@dﬁr ol sialitorgs weliahmebnior iams dries of
al s t
D-tartrate salt as claimed in any one of Claims 1 to 3
together with at least one pharmaceutically acceptable carrier

or excipient.

5. The D-tartrate salt as claimed in any one of Claims 1 to

3, for use in therapy.

6. Use of the D-tartrate salt as claimed in any one of
Claims 1 to 3 for the manufacture of a medicament for the

treatment of a thrombotic disorder.

7. A method of treatment of a human or non-human animal body
to combat a thrombotic disorder, which comprises administering
to said body an effective amount of the D-tartrate salt as

claimed in Claim 1.

8. A method of treatment of a human or non-human animal body
to combat a thrombotic disorder, which comprises administering
to said body an effective amount of the D-tartrate salt as

claimed in Claim 2.



together with at | east one pharmaceutically acceptabl e

carrier or excipient. 5. The D-tartrate salt as
woheisretbssn any one of Clains 1 to 3 , for usePCW/US2005/020490

therapy. 6 . Use of the D-tartrate salt as clainmed in

any one of Clains 1 to 3 for the manufacture of a

medi canent for the treatnentl®df- a thronbotic disorder.

7 . A nmethod of treatnent of a human or non- human
9. aniZlnBr_letkmﬁyddﬁ) toordtaierat tdlﬂ’ OEthQId mga)n dbﬁaﬁ@?}ﬁhum@ﬂl Cénimal body

conpri.ses m ni steri to, sai 0 an effective , |, _
to SRR of MHE TG T 4K b CE T 1 0F af Ranistering
to &aidl meidiodirofe ifaat BN tar@fure TR O D-NON- B salt as

ani nal, bod_y fo conbat a thronbotic disorder, which
da&ﬂﬁgjrailéjesc mstering to said body an effective

armunt of the D-tartrate salt as clained in Caim2 .9

t hod of tre t ment of a human or, non- human_ani mal

10. bo&xj TG A r SRR I A AR L W E o nprFaesrate

saladidNistamdy #r0 Haf biodyr an Lhfect ive ﬁr@é@tué’é thecombat
D-tartrate salt as clained in daim3 . 10

a SRRt iGda ot hposi ti on conpri sing the Dtartrate
salt as clainmed in any one of Clains 1 to 3 for use to
conbat a thronbotic disorder.



