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Anhydrous crystal formof orvepitant nal eate The
present invention relates to a crystalline formof the

wORmIanagoni st conmpound orvepitant mal eate, PCT/EP2009/054295

phar maceuti cal fornmulations conprising this

crystalline form its use in therapy and processes for
preparing the sane. Background of the invention

W03/ 066635 dgsdyidoegs erystatiierm of odiepitabt malelate

derivatives having NK1 activity, including the

2-(R) - (4-Fl uoro-2-net hyl - phenyl)-4-(S)-((8aS)-6-o0xo0-he

x &hg graspyt lnldarﬂ[on]relates to a crystalline form of the NK1 antagonist compound

%N?éﬂ&% g?%é%e pI%/ P?‘Iﬁrlgr% I%{rﬁglraﬂ' a&ﬁ)&(rrélinlgcth%%rgstalllne form, its

eudrgnln]therephyrhtamodess(eetf@mra\pamgkkmmmas orvepitant).

T t n
BaBIEURL Binblilion. | honyi) -4 (9)- ((8a9) - 6- oxo- he

Xﬂ*@@ﬁ/@ﬁﬁﬁ@ﬁ@ieﬁ{:rims a number of diazabicycle derivatives having NK1 activity,
yra [ r

[% @b{sne em s tri)f(ﬂ Pglr?c(g)rcr)rgrﬂg %Ihpcn% 9@’)&1/(% (8g§ goxo hexahydro-

epyryadi¢[4 ﬂea]rgyrazm ﬂ@l)(mndnldmm‘searbw(y\m aall [Or(ReH3,5-histfifliczomethyl-

sh f
SRR R Bl B RS RD ARGy ror et e
Orvepltant may al so be known as: CAS | ndex nane

W T e e o e

- pyrumo[6:2-al-pyrazin-2-yl)- plperldlne 1-carboxylic acid [1-(R)-(3,5-bis-trifluoromethyl-

S AR LR AR SRR A s

naw

(2R 4S)-L/-{(1R) -1-[3,.5-bis(trifluoronethyl)phenyl]eth
yl }-2-(4-fl uoro- 2- hy phenyl ) -
L/ - met hyl - 4-[ (8aS) - xahydr opyrrobr[ 1

, 2-a] pyrazin-2(1/- /) sar boxam de. A
preferred salt of this co ydrochl ori de
salt which is otherw se kno St ank

hydrochl oride. A further, prelerred salt of this
compound is its nmaleate 3a |ch I'$ ot herwi se known
as orvepitant mal eate. Part | arly Exanple 11C of
W03/ 066635 descri bes the synthesis of orvepitant

mal eat e using suldBtantially fhe same experi nment al
CABRIAEPSn ARAGEARER drfbpithft FE16RTR fie SoBodForbmRAR)
patent appli1cation.

Orvepitant may also be known as:

CAS Index name

1-Piperidinecarboxamide, N-[(1R)-1-[3,5-bis(trifluoromethyl)phenyl]ethyl]-2-(4-fluoro-
2-methylphenyl)-4-[(8aS)-hexahydro-6-oxopyrrolo[1,2-a]pyrazin-2(1H)-yl]-N-methyl-,
(2R,4S)

and

I[UPAC name :
(2R,4S)-N-{(1R)-1-[3,5-bis(trifluoromethyl)phenyl]ethyl}-2-(4-fluoro-2-methylphenyl)-
N-methyl-4-[(8aS)-6-oxohexahydropyrrolo[1,2-a]pyrazin-2(1 H)-yl]-1-

piperidinecarboxamide.
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We have now found that orvepitant mal eate can be
obtained in a new crystalline form In particular, we

whawe/1gisseovered a form of orvepitant mnal eat e PMIT/EP200%054295

anhydrous and crystalline and which surprisingly has

particul ar| od pharmaceutical operties.  This is.
pAreetipd el oLy pEMERIREE S Rl HE ol Wbz hiise known
| &is atvepitdrd dydrocidoddeor age properties and can be readily
formul ated into pharmaceuti cal conpositions such as

tabl ets and capsul es. The processes for the

pAdpneaxtorefarred salhef thishoothpousd i ijssalebtensaltfwahich Bfothdraise known
pregg/ntieimrt}\r/n%nt iton al so show a hi gh degree of

r 9buStREYS Mt advant age for a highly regul ated

conmpound. Batches of this crystalline formcan, by the

ppacesses Qf thig.,kny i de.consistently to a .
POERROL el Tt bt TP RhsesSg RREHRC RS bl i afteptan
s olaleates distngd solvdhatiaby el rsanse expairaéhtaineoddiions déscribed in the

orvepitant .mal s Limt (particularly less than

TEoE R Ao WPV BEHT el PRSI 506 and st 11 “ore
particularly less than 3% . Polynorphismis defined as

t i1 f | ement .or nd to.cr allj .
| WeBRLs b Bl R g BRRT Bat o e 1 g 18P arystatine
ptdrpnon phesti@ila, dvesthevmetdisoverdd shfarmngf otvepitantremaleate which is

B PR "SR BB THEL  BhBE° PR B ol B  good

nmalyareraceltical phopéitiag.tThixhig padaulagy cfabid aresesseatilligson hygroscopic.

di,f f er.ent | ubi | i Qf | iffere |11 ,
OB BhA eoBBh ohESon B G gL B pramaceutcs
t benpasitioas diarasphidetsendlsapsules, di fferent shelf life,

di fferent suspension properties and different

physi ol ogi cal absorption rate. Inclusion of a solvent

i ihé peoccessest fk Ithe)@repatdtidn | af dboks ahbydolisy atystallinariokm of thee present
c f ter sol ven rates. _Pol rahi G,

¢ BVt o o b PR ARG B B Tiony reguiatec
aoohp@mdarBhtdhesrof s enystelim icesmplaaskey thie groeessemnpfdbisdnveption, be

i i ng. i mted -
arepp SRl ok o ol bk Bl P BB e sqyatec anc
spibet arydopy cdystdllimedoimsadl s oapitantgaleate ds limid (pattiDsa)y less than
lid 0 ' ) NVR),.
R G D e L e
provi des a pol ynor ph of orvepitant nal eate designated

" " f_orvepl. éraé e ise i
chab oty 8 oY a MBI HERRG S ¥niiura dp crvstatise in
c owvesthtan @neldidined orystalhe pleasieniTiue polymucphscaraglighiott sotids sharing
I & - Lffractio . . ,
e PP B PRn R Phue) LB Yol o oy s copencs on s
sstataurey clifiepent polymorphs may exhibit distinct physical properties such as
different solubility profiles, different melting points, different dissolution profiles,
different thermal and/or photostability, different shelf life, different suspension
properties and different physiological absorption rate. Inclusion of a solvent in the

crystalline solid leads to solvates, and in the case of water as a solvent, hydrates.

Polymorphic forms of a compound may be distinguished from one another and from

an amorphous phase of the compound by methods including but not limited to X-ray

powder diffraction (XRD), infra-red spectroscopy (IR), Raman spectroscopy,
2
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magnetic resonance (solid state NVR). There is thus
provided in a first aspect of the invention orvepitant

woradoear49é n anhydrous crystalline form (Form 1PCT/EP2009/054295

characterized by substantially the same X-ray powder

AR LB oS S e IO Dl B

ofssBiViked with a diffractoneter using copper Ka
Xradi ation. As a second aspect, the invention provides
orvepi tant mal eate in anhydrous crystalline form (Form

1Suninzargctf éhe myentign subst antially the sane X-ray

p r difif tion (XRD tern as Fi. er el “

P A Bhes® it ERh o gL sBE O SR BHY Balpig G et Fom

amgl es and obtained with a diffractonmeter using copper

Ka X- pati. er. ei e, X I i

t Rt B bREb B oGS by b AR ABHL S8 I gRE oo @ number
ofs comangonal 3alytical7tesbnigues, libcld@ing hut 1@otAnifed, to X-ray powder

p

1iiidn (kD) Sfitbrentidosciintha cdi§imdng (DsGY 3" dpiid state nuclear
20af0etle reséhahcd ¢5lid stat@NMR3. 0. 1 , 22. 60. 1 degrees,

whi ch correspond respectively to d-spacings at 12. 2,

11.8, 8.3, 81, 7.0, 5.9, 5.8, 5.4, 5.2, 5.1, 4.6,
4Theredis4thud. grovided®,in 4a irst4adpect 3f Ihdnigetntionsorgy)itanfgnaeate in
t hi p . ' i N _.Proyij it a

DRSS Pt DD DR R e 80 48] KRy the same xray
c hawdeas tdiffracten (XRDY-pettyrnpasiBigurel il f Whereini tboe XRERPjttern is expressed
pattern essed in terns.of, 2. theta angl es and

OBt e d v PR og'ey padi BTt i gReBTeeidtRe comer Ka x-
XramitHtiahi on, wherein the XRD pattern conprises 2 theta

angl e peaks at essentially at 7.30.1, 7.50.1 ,

10.90.1 , 12.70.1 , 16.50.1 degrees, which correspond

r as pecédcortl yadpect]- sipamivagtionatprdidded, oivbpBant8mbleate’.i® anhydrous

and 5 4 strons (A),. As .a.fourth aspect he present

" RSaRtite o SRR <Dobn e bR BT Ay eCTY powder
cdiffsdctibn (XRDY patier{ foFiguke 1cvae@it e XDl phiyern is expressed in terms
supstantially th ame 13C sol jd state nucl ear -
b2 dbRa Shaldh e e ETn W Bt aRORE S TG g Kot Xradiaton,
FivBeieth the XRBMaLBrt fenses @ Heat shgdVPesRestdsdomtiafy the following
obt ai ned _on a spectroneter operating at _a frequen

f
OPOSNRy T150- 1 3¢ 60er VRt FOh UONP-B ARiBrukdsObEk 16.3£0.1,

(Hagie- | e Li KO0 abyr f
SRRt 00y MBI g8 AEREISEEY 0001

t B 1p0.¢s2h8 40 &2t60r deayeds] dhichr eapaspamd respeetively tord-spacings
a 0 st al 4 hneof eME (i For haract gxi zed
o 2o P R R B P o o i R g G #5487, 39
spegstroore®r operating at a frequency of 90.55MHz for

13C observation using a 4mm Bruker HFX MAS

(magi c-angl e spi nning) probe at a tenperature of 296K,

aAs a third aspect, the invention provides orvepitant maleate in anhydrous crystalline

form (Form 1) characterized by X-ray powder diffraction (XRD) pattern expressed in
terms of 2 theta angles and obtained with a diffractometer using copper Ko X-
radiation, wherein the XRD pattern comprises 2 theta angle peaks at essentially at
7.3+0.1, 7.5+0.1, 10.9+0.1, 12.7+0.1, 16.5+0.1 degrees, which correspond
respectively to d-spacings at 12.2, 11.8, 8.1, 7.0 and 5.4 Angstroms (A).
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spi nni ng speed of 10kHz wherein the solid state NWVR
conprises chemcal shifts at 173.60.3, 172.60. 3,

wagwIgowss 164.00.3, 162.60.3, 160.10.3, 146. SBCBEP2009/054295

140. 40. 3, 136.50.3, 132.40.3, 131 .70.3, 129.30.3,

127..60. 126..50. 3, 121 .. 80.. 114, 70, 114 20, 3 .

AL oy 358578 et nhuch ghteleoghtnditat p apmvorovs
46ry§’1@l|i8e f86n GBordy 13@hatackrized . Y0sBstRBiaB0 118 sdBe70C Folid state
1§uc%)a Jo gir{gtlﬁ/'}gso%g%g?goh sqgt%tNM F%BQ&W %g I'-Lgﬁr%ngl Wherein the
provi arnaceu |ca NPOoSI n-conprisrng

aacbiyidertataS\l MIR)sseetthh naeotﬂameqb lon arﬂpemabrealee opera’ang &toa fredyency of
a ' t19~t se [ al . .
oo oo T S B ERC b At S es FX HBPUFAGR g pinning)
ph@baeat e tempabluye aicZS6it alsbimnivgrspeed sf thkHi | uents. As

anot her aspect, the present invention provides a

nmet hod for the treatnent or prophylaxis of Central

Nesvaof,iﬁh Sppeanitei pesemr isvmimprprsi/idgs adrpitargtrealealg inoanhydrous

@S{gﬁ\ﬁ%@ %v EfBIIn? g?} cMgra?t@H?éH ?)go rs%ﬂ!ﬁépag(g (ll:{@/rll'\(’j IsRectrum obtained

t hsng)aessecttometelemeratmg A farpiehey ofBEaMHz tdné%bo@evﬂhon using
'Ié?ﬂ]kel?rw gﬁ« (t, hﬁ’ae sﬁ(ng{n?? pFob% trge&% rature of 296K, a

pro yI axi's of ost Pt
SpieEsg dp@ﬂt@‘éﬂklﬂz mmealrsthars@hd)statd MMB aingoisds clsuemuésl shifts at

ANy bt Ppepa | Tolb S oo et Di S e WY df 198, 1465103,

agema€0.8g 136.5:083, pr3B40.3, NBert-03n 293468 1R7.6+0.3, 126.510.3,
anot her aspec t he present i nvention

h )
e B TP T RS st 2 /D S e it 512403,
”E‘é 92 § ATRII s AGLHEING 3 94'0@? 3P§§g@(§‘§ 18 | @940 ppm.

t he preparatlon of a medi canent for the treat rrent or
prophyl axis of Central Nervous System di seases.

apot , Y} r "

SRELRN P oRgek: A PRE enl0) pRAGR PAASRARE, (BFosin
a@@bprctﬁmmanf@/dtrw piyeleling orvepdant malepte (ilge Fprrédampor@lmg to the
OBreQeHEﬂb&ﬂ%ﬁm Tﬁé’ phbAfadelifedi r&%mpogﬁloﬂrn‘?@hglrﬂ\)& ofﬁ rise one or

depressi on, anxi et y posttraumatic stres I sor
emess @hampwtlcgllmegiab@r@émess opdilugntst her aspect, t he
present invention provides a process for preparing
anhydrous crystalline orvepitant maleate (Form1). In
ofe pather asbast. &rtbottisaeininventlos piovides @ owihndi foeghe Hirgatment or

?f)rgyghggms@f Cfé?ﬁrg] ngr\f%ﬁé’%g}sfe@rmdlsome?@l H&Jnﬁ’r%iﬁ g@ﬁ[gnété]'mg to the

ase or salt orm convertin _ ase
omaepial agn efectiye shqunt I@élaébYdFQW']@WStﬁ ine tneepitantemeleate (Form 1)

Sgdokdib@tcPhY PRideATthvdRoRat €;

As another aspect, the present invention provides a method for the treatment or
prophylaxis of depression, anxiety, posttraumatic stress disorders, emesis and/or

sleep disorders.

As another aspect, the present invention provides anhydrous crystalline orvepitant

maleate (Form 1) according to the present invention for use in therapy.
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c) isolating orvepitant nmal eate fromthe sol ution
| eaving orvepitant maleate in a anhydrous form (i.e

wo-rmi124990r orvepi tant mal eate sol vat ed forns BCT/AP2009/054295

m xture thereof; d) treating orvepitant maleate from
st.ep vvlthaslubll ol v e
SBF Bofingt eofhucPeierahl el Bellos® andi At L Galllorgys orvstatine

oorwepitetrmmalermdz tarm ﬁelcnmrﬂimgdo dmpresdzntmveahmrumtthe)brdmeatlon of a

IR PSP 0 L B RO S o

crystalline Form 1. In a further enbodi nent, the
p IS X faornm ng orvepi .
i %\8 Soﬁﬁlte?%ngéct ﬁ%rprgger? trirg}e%n@arg g@glrofeg é[ ug%rorfn a%ﬁyérgﬂg crystalline
convepitant ngplesde (Fdrmel doasdingrtv #pE prasént dnveaticraintthé lpespaddtion of a
( S n C
| ReRh: 7 ag e crbeh Pl b Beb@Bhial o LpfRlgpumati
ostvessi disindersed reedieandiorssdppodisardedrsor m (i . e. Form 2) or
orvepi tant nmal eate solvated forns or a m xture thereof
; d) slurrying orvepitant nal eate Form 2 or orvepitant
nAb eadtbesadpeat, dik presemt iovendiompravides a precessffor preparing anhydrous
h £V nper ature of about
%;gét%fﬁ %%%Qﬁé)r{ lﬂTr%gé gt(F ouf) the boiling point of the
sol vent for a period of time to convert the orvepitant
| eat e epi t I for rrs or
N e uarrtg%H?e%tb% n?(%n\f,':me rﬁ{i‘é%sr@@o%%{» iSes t%‘éfeg) 4.
cablfor_mgmgaomlepl@pt mtsohjgosalttmbramfwejbmoraajt%rm I | ne For m
r . [ '
Rob e R SR Sl LR B oo A R ot
ptoezeepitannweledtepn. The XRD pattern IS expr essed in
t 2 a tai it
ot rPaBlnehsphugas AN B2 PG Beiib nctapt maigare in 2
t entiyldeoysr focrad{itee § ode sO)r obedvepitandi malefiegsoleat@d fdrmes or a mixture
d{hfefeeO ential scanning calorinmetry (DSC) thernogram for
Form orvepi tant nal eate according to the present
i dvgedtingnorvaienDBG esdes froar stepd owith mmombT:éin@ﬂs@%nfr & mixture of
S at a scan rate of 100C per minute, using a
5%
sanpefe size of between 1 and 2 ng according to the
pepeeading dise dwdienei dneldadugrgesards of orvepitant maleate Form 1 to convert an

amount of the orvepitant maleate from step ¢) into Form 1 orvepitant maleate
and

f) cooling and isolating said anhydrous crystalline Form 1.

In a further embodiment, the process comprises the step of:

a) forming orvepitant in solution either in free base or salt form;

b) converting said free base orvepitant or a salt thereof (when not the maleate salt)
to orvepitant maleate;

c) isolating orvepitant maleate from the solution leaving orvepitant maleate in
anhydrous form (i.e. Form 2) or orvepitant maleate solvated forms or a mixture
thereof ;

d) slurrying orvepitant maleate Form 2 or orvepitant maleate solvated forms or a

mixture thereof in a hydrocarbon solvent at a temperature of about ambient
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Figure 3. The solid state NVR spectrum of Form 1
orvepitant nmal eate according to the present invention.

wab@oaniovel state NVR spectrum was obt ai ned on BCT/EP2009/054295

spectromster operating at a frequency of of 90.55VHz

f ervat [ aluL

Splmnon ??areqéggal?t tbgfaﬁﬁ% pomf"(gﬁﬁ% {,)]Iverft rteh%erlorléocgz‘anl?rtg convert the
dewepitdne chafeatee Form Fiog arvepitant Mal@iﬁblwed &mms@fr afroiktore2thereof
onye The XRD pattern is expressed in

ter mt'q ﬁver%ﬂ%'?tgﬁéﬁa Pes and obtained with a
dle‘)ﬁ:otaimgmmdtmzﬂatlmglsagi adypeus Keyskllinadioathilon, accor di ng

to the procedures described herein. Figure 5. The
differential scanning calorinmetry (DSC) thernogram for

FBrief desuriptiontofithe dedveiale . The DSC was carried out on

agd]. 0 T a f 0 .

mF%ﬁtr%' S'Er?eng‘R?éggﬁegr} gF glgrzni Clo#]rv%pée}{aate%ﬁle%%a%%&)g&lﬂ% to the present

aogentinng heXRheafpero ceekpressed és ermb ebl2 et angleDetddbteitied with
of ST et Poioh apppeeCs o AT DeGRinie i PBikplies desoribed

(Feem. 1) exhi biting one or nore advant ageous

pharmaceuti cal properties or other advantages over

ot her pol ynorphic forns or over an anorphous phase.
TRiguré@. m Thed sjufr@aafrﬂlbk:ubamiur)g stalabmetryarwsms)steltnh@rhm fwrForm 1

Ao R petiita e irs b HRe BTG ves odied outon 2

cmm:a@ao DASsysteah aaa dcah| rates oRMCPCC BEIS ik e, Jsheg a sample size of
%tstal line formof the present invention

RERBay (PaRiZE0 | SFCRTINY té’t“&%P"é’C?Mﬁs degsyibeg Hﬁﬁ?f”e Form

" Form 1 orvepitant nal eate" as used herei n refers

an an ous crystalline formo
an?h‘%-f%ﬂ“@é{aée E‘&@{ %FgeCHHB‘s‘t ﬁfmamrvemtﬁet a'ﬁat%aﬁsordmg to
pﬂietpﬁégenamvém Tihe soli@state IVREeciBasisesbtahdédoma
ned dlffractoneO% Ka, X-radi ation;

properly ali er co
2§p 51)‘/? @PBAIng AL rapysngk of o - %ﬁw'% {repit Shreryrlireat @
hﬂ?v‘rhﬂ%@atﬁ#éhﬁ@@ﬁkl @bpibinih§ SpddtLsMOEYHA N RS ytdihd probedites
2 whe Ee differential scanning calorimetry (DSC)
tﬂ%?cﬁ'gﬁﬁg s carried out on a TA QLOOO cal orineter
at a scan rate of 100C per mnute, using a sanple size
oFigueé Wweemhd XRD patteiy weFghed ionidpitam ableaieni TAR ERD pattern is

an lid ced 0 lightly crinped.w thou .
Ao onn e 20pSR s it er) w8 Cilthot8fep g coper
0K o O-MRIRtIb A coBRdlirRAth 8h d1BNoc 8dLIrs s BSSABé d ﬂéﬂelh the sane
solid state NVMR spectra as shown in Figure 3, obtained

on a spectroneter operating at a frequency of 90.55

Mrguikr@r5. 1 3theO laFR Ml Bariing? chiRARRrAt(BSE) Othed@&famafor Form 2
spi nni n
8rvep|ta S.flmaleate The DSC was carried out on a TA Q1000 TA system at a scan
rate of 10°C per minute, using a sample size of between 1 and 2 mg according to the

procedures described herein.

Detailed description of the invention

The present invention provides a crystalline form of orvepitant maleate (Form 1)
exhibiting one or more advantageous pharmaceutical properties or other advantages
over other polymorphic forms or over an amorphous phase. This Form 1 is particularly

stable and essentially non hygroscopic. It also has good storage properties and can be

6
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speed of 10kHz. The X-ray powder diffraction (XRD)
pattern of Form 1 orvepitant nal eate can be determ ned

waigimg249emvent i onal techni ques and equi pment KPGWRP1009/054295

those skilled in the art of anal ytical chem' stry and

ph ha erization ffr [ Jtenn
PRSI ERm RGO 3RE Shaf okt M Rlibyt Bid) &aBRk FlaBsfutes. e
po\pwtelhneal iférirr alt thempresent nodiakiorPVAB ﬂa@@hﬁdyneqmatbys dhone tstebéen than, for
mqeq_Iog det ect or using copper Ka X-radiation The
qa Kytioon cond|t| ons were: generator tension: 40 kV,
generator current: 45 mA, start angle: 2.0 2 theta,

| e t i : . 016 h
CbeAnd Sienlind sfaddiE' By FeBPndtbfCierde XO4ng 071 An appycrous
byryalalllne iforgn af dreepitant Majraderbading sabpgsbrdiaty ttee sarhe X&RD pattern as
b d ] ti
'S BB B8 AR R Bif LS Bt Aefirldidler gopper Ka
nﬁlré@)’:ﬁRﬁbrﬁanl mdar]ﬁrrygmlﬁx&nyftahzré \rl]faﬁm ustd)rVe‘pltphDdualeate having
t att n o | gur . et a_.an e | N..degr.ees !
(S e e g S ﬁbﬁwqrﬁ&wﬂ?@ Iq ABERRE Scanning
otalbiraetey0(DBC)rthérenqgeam ﬁ&@dﬁﬂiﬂed yutani f)‘A Qe 0 ¥Brimeter. at a scan
atte | S ni et t he ti.c r or X .
Gt T &GP iger veled P SAMS 3 etoRh A58 D Wetied nto an
| Bludidifvatpana8gheid placed oﬁitcﬁpz%d RSy ﬁ%pe@w'ﬂh@lt@ealmg the pan. or

di ffractl on angl es and carrespondin spaci n% val u

astuARhydsu ?t?'i'%éor@fOf\Péquﬁa%t 'B%'gﬂ%’ hayingr %ﬂDt'a”y the same
padlidadtate NMR r@§§¢trsga9/ghdvﬁs|nargw@ad GtaicRidorinb EPeipRitatesherating
2t hetfa angl es_an er, Kal wayvel engt h using the o
B?'a@[je%{ﬁﬁ‘gi/ PbA0- 5@|'\4ngﬁ‘¥’ v &rqosen@Han ?hag@ﬁb‘@rr%?? of 29Kt @ spinning
agsHeRISofa0rRHA- spaci ngs are expected based on the

specific diffractometer enployed and the analyst's
sanpl e preparation technique. Mre variation is

expeot-ry pewdel hirfragiont {XFEDPe@terh 1oF vt 1 Q)‘ﬁvepharﬁtgmaleate can be
variations of relative peak intensities

ofeleryagd Hé'@gt%?”}é?ré'io@?'rtéah%(ﬂlfeénft“ﬁ’t FHHPPE ”PWHg’OftP%%ﬁ skilled in
ditefRr 6MEARLIEL cBEN B Ianmph;m@dl eB¥ractéaratrhl crm@ dlffiactlon pattern of

oBERFS v RiTRHH Bt AN RAER AR iF BT PolRs calitometer model
VR 0B0 S iRRIUNEH an |)d@8|bfd‘td)rcé’été&8r Qding t&@p&%‘%& X-radlatlon The

crystal formof a conpound shoul d be based prinari ¥
oACHEaN R dbiopHWeES: JREFELT Srnsins AR KY ngRnerater piyeait 49 mA., start

FQI’i 12 Ofﬁfﬁe?d I%n@ %ﬁg@ci@b" ?'&Héia ?stéphﬁie"‘ 06011@7@? tlge% Utfm@ber step:
egre

\M?ﬂ R Sééﬁr}dés-ﬂlﬁ]@mrég M@étﬁr%rw Pb ”’tﬂ’“@%’b@c@ f@d\émgltgrqrgs Qf sample on
13 sﬁco@w&fer (Zbr&bakdrRumnd) HBES tBIMRg (Y thin l%lybrh&‘%mdef‘ €

led in the art can idenfify Form 1 fromthese
characterlstlc 2 theta angl e peaks or d-spacings, in

SAMPRwekf S4Bk FRemi 1t oriBYiItRE nRid BbRel SrohfEXaHPRS was used
to produce the XRD pattern of Figure 1. 2 Theta angles in degrees (x-axis) are
plotted against peak intensity in terms of the count rate per seconds (y-axis). The
XRD pattern is unique to the particular form; exhibiting a unique set of diffraction

peaks which can be expressed in 2 theta angles (°) or d-spacings (A).

2 Theta diffraction angles and corresponding d-spacing values account for positions

of various peaks in the XRD pattern, d-spacing values are calculated with observed 2
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additional 2 theta angles or d-spacings for the
identification of Form 1 conpound of Fornula (I).

wabwse/12406 m 1 orvepitant nal eate typically exhP@I/EB2089/054295

theta angle peaks at essentially the foI I ovvi ng

' 7. 7,50.1 O 70. . -
E%E%L"qggrllg’si %Rj)pff Koclgva:yeletﬂg uisglgSté Pragg_ﬁq oq_ ’Sllght variations
liA. bBselved 29th3fb, 3ngled Gn@Od kpacn&ék p:{2:) laxpec?éh ®asdd .on the specific

s ste o elistyei cais dhs - pbr e, SaBRoPiepaigh 350hpiaug.  More

BvatiatiBn Is exp@ct@d fér.tle rédatfie peak inténsiiesd Large VAriGtiord. & relative peak

4.4, 4.4, 4.3, 4.2, 4.1 , 3.9 Angst, A. .S . .
rifgefeg mad bpbNeDiog Wb inibrr KB G Tar it oy dferencos i
aogstal a@ﬁdr@mg@nt\&namhsduapméwgs Zrmp’@rdr@ﬂbsaé)m/@spé'd\ﬂgs may also

ror in ter n|n spaci.ngs .decreases
b erer P e ok R iipt i 8 JaWAS pifymeasured.
didgptfitation ofl the mcgcnyst@f forr &fra tompdiandf shoaioba@ased primarily on
theta angles is approximately 0.1 degrees for each of
tﬂ%sq@dg%h\ef?ga%ea{&éjg%?aémﬁm s. Since some margin of
error is possible in the assignnent of 2 theta angles

d. ac| , f d f
D0 D FAYTR G @b T Py EHESAGIBPSEr P ort - 5201
SW’Q#@1 of2. pro/ epiet Sut 1 H8Yresd, th'lc$1 do@re@b!&{d @Dpédﬂﬁel%ﬁpd sPacmgs at

pattern of the unknown sanple over the XRD pattern o
a@ﬁomﬁf 8rlny -Or5yd fé&éﬁﬁfﬁt@m%@é skilled inthe art can
overlay an XRD pattern of an unknown sanpl e of

orvepitant mal eate, obtained using the nethods
dkkqugbeanenddlied n th aft pnddendify Fary | fipsm Hgfsem@rqcieg@tlc 2 theta

aQﬁ’gI@%@ﬁﬂ(@QQ@-SbQ&ﬁé@ ifEdme IcfBGthstdnélatie iy e yELBR to rely upon

gattern of t he unknown sanple is substantially
t Addidonak 2 ket paglermor sherasings der theridentifiegtipamftFarm 1 compound of
rrﬁb,e,ﬂ;|§| Considering 2 theta angles () and d-spacing

(A, Form 1 orvepitant nmal eate exhibits the foll ow ng

XRD pattern characteristics: 1 Margin of error =

a’ﬂ’ﬁlﬁs‘))f;orrg LoIESITRE fralBRS |c‘éFP>QBxH|l|Sl% ] We@&@h@g peaks at essentially
characteristic features o attern Form 1

othgefsillowing pefitense’ . 3uhd. §K~’rilolbd10 ?ﬁ he1&9f:odaﬁ2r7etﬁd| | 46.0£0.1,
[ y 1 t | et | t b

desiohy B, PUAPLL AP Rt 41 p0bld Pap gy a0
p2d.0ed.n, »f.1£0.$21Mp8 e0.df 2E6+0x ZUegreeepwhmlmt:onnﬁp@ad eespectively to d-

XIS 12701 b DLakl: SPng orbaot-mo 4Bl & ps duitded® 42

t e, D Ahgstrinen@e. peakswhi ch are char acteristic of that
particular crystalline form This table does not

represent an exhaustive |ist of peaks exhibited by

F8omme Imangirepl eaort isnmbsait én edble of({heay tpelwda?fgle assignments and d-

g%;ggc@agétl onrtgd a[?govgat'llheer re]zrr8rf |rI1£X daqurmlnlng d- spacMgsGdegreases with

increasing diffraction scan angle or decreasing d-spacing. The margin of error in the
foregoing 2 theta angles is approximately +0.1 degrees for each of the foregoing peak
assignments.

Since some margin of error is possible in the assignment of 2 theta angles and d-
spacings, the preferred method of comparing XRD patterns in order to identify the
particular form of a sample of orvepitant maleate is to overlay the XRD pattern of the

unknown sample over the XRD pattern of a known form. For example, one skilled in

8
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characteristics of a sanple

gans“lél%t(ﬁ orver%tgnt maleate,
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(Mg%actgrst,gac observati on.
€ Spi nning) probe was used.

A 4mm

The sanple was ge

nt I ‘ifOi}UatkaebltlallﬂmN@tQI rco

hia rotor and

spun at 10 kHz, 3
obt ai ned using r3g
(total sideband
decoupl i ng was ps§g
usi ng the SPI NALM
13C NMR peak posi

million (ppn) frdg
at 0 ppm and hay

by instrunental \
characteristic ch
state NMR spectry
a spectroneter of
for 13C observati
spi nni ng speed 10
172.60. 3, 165. 80.
146. 50. 3 140. 40. 3
129.30. 3, 127.60.
114.20. 3, 64.60. 3
1.20.3, 48.10.3,
22.90. 3, 18.70.3,
observed chem cal
specific spectron
sanpl e preparatid
present in each d
The margin of err
is approxi mately
possible in the g
preferred nethod
form of orvepitarn

e a precission
ariabilit an(
emical Yhifts
m of Forg® 1 or

erating, %g
on at a tenpet

3, 164.{yx 3,
, 136.5 ,
3, 126.%%?3,
, 57.00173) 56.
43. 70. 3175’36 6(
15. 90. %P
shifts'ate e
eter enffleyed
n technjpe. §
f the cheni cal
or in tH#e fore

0.3 ppnod nce
ssi gnmept, of

of determning mhether a

t mileadSBis
226

kHz inclae the fol I3 n
162.6053 1
132. 40

15 g

of +/3,9.3
| calibrati
obser fel i

vepi t ant m
fireque (o]

ature of 2

50. 3, 952.8
). 3, 3@,.420.
$light vari
pect ed bas
and tHe an
SOMe  mgr Qi n

shifts re
2goi ng “chem
sone nEy gi
hem cgl, sh

4.1
3.9

t—a—tenperat UI e—of 2961 Dat a was
nped cross- P Ifari zation and a TOSS
duppr dstaanplepll se sefuente. Proton
rformedept an|RF power of 100 kHz

4 decoupl i ng $equence. Characteristic
tions are reported in pafts per
quency 78l atiye to t22rafet hyl sil ane

ppm caused

bn. Certain

h the solid

h| eat e usi ng
90.55 MHz

DEK, a

j: 173. 60. 3,

0. 10. 3

L .70.3,

L14. 70. 3,

D. 3, 5

B, 24. 00. 3,

At i onNs i n

bd on t he

bl yst' s

of error is
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' Margin of error = approx. +0.1 degrees.

Based upon the foregoing characteristic features of the XRD pattern of Form 1

orvepitant maleate, one skilled in the art can readily identify Form 1 orvepitant

maleate.

It will be appreciated by those skilled in the art that the XRD pattern of a

sample of Form 1 orvepitant maleate, obtained using the methods described herein,

may exhibit additional peaks. The foregoing table provides the most intense peaks
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Form 1 orvepitant naleate is to overlay the solid
state NMR spectrum of the sanple over the solid state

WORRIApHEE r um provided in Figure 3. One skil |l eRCT/AP100L054295

art can overlay an NWR spectrum of an unknown sanpl e

desg él’%ré ?ﬁstlgaé/ tha |cga§ séanlﬁlnlfsrlg% mtﬂﬁ eé does not

expe
afﬂbréﬂem/\breelgeaushwd Itsteofametaks e&laldntéoybydléd)rer nowepmmmate
kn
ﬁ%t aryi cf%? arre aFHﬂ)t gtml\/F??eré(ea%{ple nfof foPm/12nd 8 are

ocmmter&m\nthrmdteamc&ted&‘upécg fically 13C solid state NI\/R
data of Figure 3 corresponds to sanple of Exanple 8 of
the present patent application. 13C solid state NWVR
dsvlal st aUGiearodntme‘(bdreﬁmarEEdﬂq)ildestﬁteaNd’lR)tisvmsther conventional
ana?ﬁkl/tﬁz%'eﬁ h%ﬁ%]ﬁolr a e élf?/cn thgg)rhgséad c‘ﬁnl%\cperlsﬁ(g aogaeng&é e Form 1
convbpiteart incaledte. | Thensolidystaier MMR macerplctfa?drmnaloeaapéantl maleate is
a 0 h I t
Cgﬂqg(lf.sﬁlh %E)Poeg apehwgpecd'e gfstjhgaana%grﬁggg@ggpiﬁggb of Form 1
lowvepitgnit t mateatEaI eatoedln&xmmh@spre’serﬂuurtvabim tescrdetecqmmd using
Kk t I

userﬁ)apﬁlc;n%l e{flﬁé{ﬂ ﬁ Sndgtg d;ersall&%g/rnltggﬁc{%gnsﬂﬁlgd ﬁn th% art of analytical
i deambistry gt physloaf crmrmteraabml ne anhydr ous form or
SO r C e b i

k:f gglgoﬂ Igfa?al Wsl\}(l:é]an#]aq%g Cgfgou%g C?%as aghlfl ?e?j tuglng 42 Bruker AV360
sgmmauetmmperaThgae 90 &6 Hifiizy &E§3®raysé1eatmmpllb9m Brukee HFX MAS

0 0 t.h e [ t
BRI 2 0 5 oS3 e gy poct o o
nuf@ataerotdrnarahsmdmat 3 3 ;Kélzt at BHempenaﬂEatoﬂZ%ént IDama was obtained

pLé’P{%qgrsz?&‘ grfoiéﬂ % %%ﬂﬁgr Sﬂdé§?lsotaq oererbaﬁd %ggﬁgo%) pulse

orve maceut'i cal
nmegauence. uﬁ’eotomelemuplmg waprmrfmemai araRlepczmsu:e}ﬁt‘lﬁblkHz using the

p%HNﬁ_r@ 2o ;%I}ng%%%&enc%XEHQ agt% lgc ﬁﬁ l\}d\;ﬁQ ak pﬂsei’fi?ns are reported

arnmaceutica 08I t’i ons
pmq;wbsaier oillicr @pade $requdrey relatlvze @@Etr@ueihylsmem’u ON@m, and have a

V\ﬁ%% s%ﬁ ? é) %Egm c%B{s)eoCLt)y |H§twrﬁéntgl vawgtb ﬁtp a'n? callt%ratlon

orpor %fe erence i n
Oﬁaﬂam@atdc;enshmlchablcel gihiths oheerved u'athecmirpcsgatelNMB sraetrum of

b?orrﬁ{ ?po%eepqtaHtshg%aFeo Y?ﬁwg;t%l g@@(lttroﬁnee‘égn p%lrlgt% aqrgd rg\(jﬂfeﬂcy of 90.55

carriers an ar I’TB.CG Tl ca
cMh‘tzo‘sr t Cortmefvatiompth temperaiust ph2IEK 2 spirmhingspaeabl GkHz include

AR BRRGE Pl RRen T PR 0l b (7o Brc IG5y o0 1403

pn&Re+0.80 150aR0.3, or3eeRiotant 31m#@al e13M xexs, t any. 3H¥B.|3€a’£27 6+0.3,
can be grezpared accord| nq to the method descri bed

p@ﬁ 510.3, 121.8+£0.3, 114.710.3, 114.240.3, 64.61+0.3, 57.0+0.3, 56. 5+03 52.840.3,
51.240.3, 48.110.3, 43.7+0.3, 36.6+0.3, 30.2+0.3, 24.0+0.3, 22.9+0.3, 18.740.3,

15.9+0.3ppm.

Slight variations in observed chemical shifts are expected based on the specific
spectrometer employed and the analyst's sample preparation technique. Some
margin of error is present in each of the chemical shifts reported above. The margin

of error in the foregoing chemical shifts is approximately +0.3 ppm.
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Publ i cati on No. W03/ 066635 and PCT Publication No.
W07/ 048642, the subject matter of which is

wo p@monpee@t ed herein by reference in their entPCHER2009/054295

The synt hesi s of orvepi tant mal eate generally leads to

- e o RS ot B ORCRHOR i aselobBbal B elimicg shts, e
ppneférreseidmamod crf@letetdmpmgjwbetheCem tuakmovratrorf arvdditaetnimeleate is
i n8r|mu gie %)ﬂ%gtur%gl(é %f’g ‘rflo é)r[aa tb%%ﬁl ot %‘tgat lplglﬁesgegﬁgr%rﬁ the sample
(bmrhhasolld/siaMNMmeeumme\)ldmuh Bigluve= 3t @rmjslalteeldn the art can

o7 I

%)\(/%% tan Nﬁ/ﬁ? %?éé{@?r% tof ll?ﬂ?('g?\}v nsg%ﬁﬁje ﬁg gt@l% Eantéfm% ﬁate obtained
desng eitle f metmod T yqeEscabddy hsesidi ngerc Riguref3 wemdc ausintyge expertise  and
nk‘r‘ﬁ:c%vﬁgéegeolﬂ tR{a hfoe]%ﬁg defeegm % éﬁerr{h%@ﬁ%l ggtﬂ%rrf) of the unknown
ssqaplats $1|bswmlatfyuhe heme;asdb@Nmmgo@tren&élF@Uh dbrvepitant maleate.
prérggcgﬁc%ll o?1d %ga\éeg Q&@@%a %?k?%e &Pe%%ﬁd@ ?)r nsfp% 8IrExampIe 8
fofrthelpgesent/miemtapphoahosol ution either in free base or

Zagig thgr Lgér EIMF? ?%ent 'neg?o ?@a%ﬁélfggﬁg@ﬁ ? ?glj \k&n(t,on%[stent with

othaepf Elgute 3ul eate; c) isolating orvepi tant mal eat e

BT D5 AP BrA R, D BENEP LY ISR bgthombinaton
s olewtify e Bofmor heorgepitanini mélaate. t hiar adﬁlilom) othregatniefigpds  of physical

OENa?Q&t%%ttloﬁr%grﬁ %rsg t%zg ol?{//egaﬁttogdég%tltfﬂaergq ?%dggh@iefn#é}&u‘rl é)rvepitant
nﬂl%ttdl Exprseesisf aiitableveginicuet Wmiheareeknavn o those skilled in the art

n\bgr [JS ( %mw R SI J]e arr¥ Qlll a%nﬁ e%‘iﬁc tloﬁm%fs‘t eerystalline
e e an f )

it 0> FOr M 4 or coodl'ng afd
[ sluﬂ)&dtousgfosmlod satvbgadlrfous |mn1q,d;at lalltl araenoFbdmited to Aiffecantiningcanning

tgal&hrg ﬁag ﬁnﬁ%“?&?s ctr%Q(go ?f'pl & ¥§Pechﬁlnﬁestﬁl 2%%%@?@5%%%0% or

o1 CeXAl RIRETR proopa
t hnetromtnnatlsn ivaib cit @dedhniques ¢o pharatteore & eamebeaafmnajrikyown form of
aglqllé %Ieat%o octane in the presence of seeds (i.e
orvepIt ant eate Form 2 or orvepitant nal eate
solvated fornms or a mixture thereof ) . The orvepitant

gﬁﬁlm%ﬂ%)tﬁ\reg oa{ Ebgt We odrgse&lt |ﬂ¥)e¥nt| ls%%lgeg edh\aé?résgedjtigéln‘?%rﬁéositions
staygeriding ol rhtarmpltamdmamm he$uab1pphamwlcblyt|cal compositions may
include one or more pharmaceutically acceptable carriers or diluents. Examples of
suitable pharmaceutical compositions and methods for their preparation are
described in a PCT Publication No. WO03/066635, the subject matter of which is
incorporated herein by reference in its entirety. Conveniently, suitable
pharmaceutical compositions can be prepared using conventional techniques, and
when employed, carriers and diluents. Pharmaceutical compositions for oral

administration, such as tablet and capsule formulations, are preferred.

In a further aspect, the present invention provides a process for preparing Form 1

orvepitant maleate.
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be dried (step c).Step d) can be carried out, m xing
orvepitant nmal eate obtained fromstep ¢c) with an

w@emane49eé a | ower ketone such as met hyl i sobuP@I/EP2009/054295

ket one in an anount of about, 100g/L to to 200g/L, and

hgat e Ie fr ntj he
né{\}eerpﬁ%t mg?ea g‘g \Pg dSre’g?re l%g/co?dm to tl;l rp]ethé% rdI%S(il‘lbed in PCT
oPulein@iatlcarnNorrW@m/%Gﬁﬁﬁ arel FPG'ﬁIPajbEdatlby Na.IWOAav/i0a864H, tiler subject

e e

wth Form1 orvepltant mal eate (step e) and coollng in

t l?ﬁe &grﬂrgsis of ve%ﬁ ;ﬁ gl%z,é}eggi%tng afﬂR Ieza% %Jh%bn&%%l fYhe compound

dm| sadutionde they egzgtion tixturenfoone whicdi |dm3dy tsaoi;apamted faod purified as a
ex&ﬁpp Bt about 45-55C. Alternatively Step d) can be
carri'ed out m xi ng orvepitant nmal eate obtai ned from
step ¢) with iso-propanol and heating this soltution
f caMLi ﬁ%’c%rs?rgluggce \{Vhl%h %{1?1%&&% e&rg?tgpfggn rrT(eEsu ts. ﬁ'ﬁgse factf)rs include,
pr 5cess conp formng orvepitan
| butsarbutqtdlmlted ttd)lewclealtlo‘rr eeediing ¢bah astivd ahdinadvértant) and solvent
c t a| [ r.
(%}é%{eﬁ]’o ghﬁt enqgg)ﬁpgg rgrpgb@ggllv 0t t p%&#utct H}% |g%r|t|cal for
i $el ratcleagormoﬁ/ﬂapl oteamed fmnmea'fwlcbﬂy)aeedlrm saﬂ nfluencel themucigatlon of
opve t s fo j o] ) o
BB Bl e, B BB KRRl o BF bhaiag HREMGRL oBltions o
sei)arzstiamranyhfm@lwm@mssiagarmlwecbtoﬁuodmfe Farmot ereppitanhmaleate.
rral eate solvated fornms or a mxture thereof in a
hydr ocar bon sol vent at a tenperature of about anbi ent
t bngrer @riinuéarteon baldionent t the phowess ogmprisenttheo$tep bé sol vent

ol PaRE SR bTbRe ATy bR A iR, 7 o

orvepi ornms’or a
antconeertlmgasaadffreemaEeromebltmt\mpa' santhereafl Qettep. nad)the maleate salt)

cpol | lati ng said anhydrous crystalline Form
1&)%‘54[9@%&5?%??’%@1 step (Step d) can be carried out in

an) higdataobepitadl melettestioh ths sahidion legtiag@rapitant maleate in a

WF%{ sUEorm %n@oﬂggérggb@g?l%ntmbg@t I\?&l:técflffér){ew% or a mixture

ure s ch as peri o
stlrfefeorfl ent to convert orvepitant nmal eate Form 2 or

orV e Qr B0
o8 BB G B YPACHgh 3 T b BbER e o
f solverds i on after cooling to room t enper at ure.
%} h@aﬁ@iblt% mﬁﬂ&rel:a%rdngd]ding seeds of orvepitant maleate Form 1 to convert an
amount of the orvepitant maleate from step ¢) into Form 1 orvepitant maleate
and

f) cooling and isolating said anhydrous crystalline Form 1.

According to the above steps a) and b) orvepitant maleate can be formed in solution
for example in iso-propanol and then it is isolated by precipitation for example by
addition of iso-octane in the presence of seeds (i.e. orvepitant maleate Form 2 or
orvepitant maleate solvated forms or a mixture thereof ).

The orvepitant maleate Form 2 or orvepitant maleate solvated forms or a mixture
thereof ). can be then be separated at this stage by filtration and can then optionally
be dried (step ¢).
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orvepi tant mal eate thus produced may be dried under
vacuumto renove residual solvent, for exanple at

W@bwat1249% 55C. Form 1 orvepitant mal eate for useCT/EP100%054295

present invention may be used in conbination with

ot.her ;.\t her.a ut| nt. r
RIS AR DS RS R il sefieftm¥ieoteMiained fram, sigp ) with an
rramoumtcbfuaidaovmw&edmnerrw@ asjmaim}d)nmjbutwhdxempeunlan ageuwritsof about,
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h e E i v t
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a [ risi
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CBY R R bR e GR ° Slran,
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usmfwlrousnfdrmem apf,orrpa?t‘)t orcutvaplltqnnmalehte soledeadrdormsobr a mixture
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.. a’mammal such as a human. The vari ous therapeutlc
ud)esludylsglo]fsﬁdtanh mREEtdIiol M cabr onvepdantWboBABG6@3Bed tfbrens or a
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L?rvgﬁigaﬁgb%{lea& I’-'grﬁ Hlor B%gﬁem:f n]fa deea% E@%te@ Forms%pg% %ﬁthereof

ression i sorders and ene
prteEernmﬁqmmﬁamtcmaladateo provi des a method for the

ps Cé&ﬁgtan Iso?ét%@@%|aaéﬂh§d§pF€§§aq“n%ﬁiro%qs and

sord in the treatnment or
prevention of

The slurrying step (Step d) can be carried out in an hydrocarbon solvent such as iso -
octane at temperatures ranging from about ambient to reflux temperature such as 98-
99°C for a period of time sufficient to convert orvepitant maleate Form 2 or orvepitant
maleate solvated forms or a mixture thereof to Form 1 orvepitant maleate which can
be collected by filtration after cooling to room temperature. Optionally, the Form 1
orvepitant maleate thus produced may be dried under vacuum to remove residual

solvent, for example at about 45-55°C.
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depressive states and /or in the treatnent of anxiety
in an animal such as a mammal (e.g., a human), which

w@ompneees admi nistering to the ani mal an ef f eRCT/ER2009/054295

amount of Form 1 orvepitant maleate. The foregoing

method is particularly useful for the treatnent or

prophyl axi s of anxiety, depression, posttraumatic

sFomss! dirgpitdetr saledteefpr dissoind éres paménter'rmﬂa'nﬁon Thay be used in
esent..i nven rovi de f. _Eorm.l :

oL e BleRB R £ o B BB bidymutatons

f ofrthtatpeeﬁenémwarﬁmm roay pckuphy)hanr ;opé ad:d}iﬁ)rda'l Harappusic iapents. The

o Qorfils Perapttk, 20pfs iUBedl fi Pom BBHAIO o, wposioessss, the

asuhjett ynatige pfwlsnsln mnccppsnatedawmh Ib@ rel’ereeme irdits emtatety sthat may be
sle , sord a d ow e I r
AR RS Folmad: PRBRR mr i dre A ARy ATRARR Y Form 1
| orvepitanthenadeadpe of the invention in any way. In the
procedures that follow, after each starting material,
reference to a description is typically provided. This
[ §hqz)irwehkimdthnmpeiv}'ddsdn adleghart zapeet the ushef skédnbémhtion comprising
c S ho
PSJM ? rvepﬁgnt r‘é@é& f i om ! Eﬂ:]éraljhg[%}é %Q,egg%etﬁé‘ye?{n)(e%% of Central
ENampUe§y$tameBsease$(@fNﬂ)se st at ed: H nucl ear magnetic
resonance (NVR) spectra were recorded on Bruker
instruments at 400 or 700 MHz, chemi cal shifts are
r &fhenttbe Form plo mivepifani snaigate hie uses indaarhbisationewith bihee tiarapeutic
t I
gé‘%@ﬁé&é&r’@bég}ﬁﬁg n?%dﬁé;é(ﬁﬁlﬂ% ergcﬁ ?ﬁ}f@ gQUeiRlaL\f &J éqrgultaneously by
tamptmveqlenmatet et; mul ti pl et b, broad.
Differential scanni ng cal ori rretry (DSC) was carried
out on a TA QLOOO calorineter. Scan rate of 100C per
niMhene corBhinpdl einsthee semeb&rmektiod iandll 2vay. ap‘bmiated that the two
f&LrJn&MnI&g r%p?(r Sé”s‘rfl%tglé)rén%r r’Haae(%ﬁ %/ Bhgacthe)({hﬁr Ia J\/‘M the other
i SO-propano nin
i sanpartepts ketren®rmuldhvbh fand e [beaforivilgiedt fioc alaemmstemloe; When
par f.or X- on i
%L%Eetd s%ﬁ)ta?‘amﬁgﬁr}éﬂ r%%\}/e R{c;\s\;%%ddﬁta{&(ﬁﬁ%gfe%%%wIatlon, in such a
nmmlahnén dsrig snown faosugr mpowdsirohhecairtr ca; kg for
kil ograns. Exanple 1: preparation of orvepitant
mal eate (Form 2){(1 R -1
- P\3eb-Farg( t onfepiiartonaediy| i3 plaecyl tenbipbiionewltly laasdcoed therapeutic
( y X Vb t [ [d .. d
e%ﬁgqt tg%e at% eé(f( nﬁ%gqp?)ggsj %gér}gd'ﬁrg%oro Wtjﬁg% ﬁ%?ntr?e g&qp&%ds are
cassdsbﬂ%ee Amjrqpnm dogesawill be resslly appreviatzddiyi thossdskilletiin the art.
all solids had dissolved. The organi c phase

Form 1 orvepitant maleate and pharmaceutical compositions comprising the same
are useful in therapy, particularly in the treatment of CNS disorders and psychotic
disorders, in an animal, e.g. a mammal such as a human. The various therapeutic
uses disclosed in PCT Publication no. WO03/066635, the subject matter of which is
incorporated herein by reference in its entirety, are similarly applicable to Form 1
orvepitant maleate. Form 1 orvepitant maleate is especially useful for the treatment

or prophylaxis of anxiety, depression, sleep disorders and emesis.
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was separated and was washed with water (5.4 litres).
Fresh ethyl acetate (6.7 litres) was added and the

w@odoat2eme was distilled to 5.4 litres under r ePQER2009/054295

pressure. The soI ution was dil uted vvith et hyI acetate

( ‘T’h(;(f:)beés nte}ﬁ")entl % sB%ﬁcg\%JdS)essai’\%%tr@H rf %tfm @rﬁ)phylams of CNS

and a
ddiemiddes was pspchutiai dismidersy ||ret>la51|k:alm n’retr(éﬂ:@amhe)nt vaasprevention of

gg[% ng‘ Ve(eétg%grﬁw.fj_r}gérlﬁszlggatw%nt O]Jn;i‘ %f |n an %rglgtal?%u%aasfa mammal

3(.gn aluewn),Gidr cempnises Fadinsnistarieg (cBEh@ alilrhalvmsefmd:ﬂmhmount of

0 0 m S oI| e t
¥ 30 TS, oL 1080 SEERH IF AR b or e
atresdtateat QerS"Oprmla)ms dﬂwxre@adbpmesmm Xdastteauweasic stressrdasbrdens sleep
38|sgr]d Féta o édl ne (720 m) was added and was rinsed

Wit r}dh acet ate (250 m). Thionyl chloride (480
n1) was added over 10 m nutes and then a rinse of

eﬁ'ﬁé{ lrpe%%ﬁ{ ﬁw&gﬂt%) 0935”136%5 '%ethe tbfo IBoJr]H )ﬁtdjr(/g%%ts daleate in the

stir f or ours un erf a car bon’di oxi
aprepspEtien ef a 288dicavenRiwdne treatalant OHDHO@hﬁB*ISIDf ENS(&s@ders in an

l%ﬁln}%ls)su Sasadad%arﬁrqgl ﬁggéngxﬁl%g ara Ejlllarlgeﬁ)uff%r grg?tﬁnent or

he” or gani ¢ pha Was~ se ted
eprtm}ohyla)oetcmtaax(etﬁ deprdskion ¢ pdstaadmaiics strnesshdidordetsh sleap edisorders
ﬁnger% litres) and 20% w/ w di basi ¢ potassi um
ospha % sol ution (5.6 litres). The solution was
dlstllled under reduced pressure to a total vol une of

tdllgwﬁ'l ex'a:' g}/e& aqg ?rft%%ogad(fgr @h%tfaﬁ g eSW@ n%?%g%g?mgentdgg to limit
stbiewtcopem oﬁhe{r(\/ban)n ih-gng Way.
bLnI t% lddcegl?rreg r{nhegt I?é’llokhp gﬁgryéa]cﬁtspdﬂ r}gnﬁta{ylaf:%fgl%%g to a description is

(B/Rl)caﬂly- prdvided.oT s 2 pmvldyd pheraly| fpr dsqistapere tditheskilled chemist. The

ok AR bt R Ao
urﬁ{m{a E%r%?)%ts%afeés %fhl Mgg% t@pd the mxture was stirred

SOl e organi c phase was
S él;:l awabedmagnbtwassmhed\lm Rp&eh werey recmld echor Bruker ohstruments

S tlswa(f;j%&éﬁ) ‘a %e] ablﬁgﬁre p%égﬁgl E)p(rﬁ%?)(ulflnlg the res‘?&t}al solvent
2Hnuebh;dtrrahmﬁﬂls)|lal4e mspeﬂerrldal IstamelamiasSpditlegIdakt$ﬂ13mdflfes!ggﬁd as s,
d t nme o re e~S0l ut.i ,
o8 Ryc BITRRY sl 31 AT shempeh! inadd cpigisghgcanning
c balodreeltnt (I)S(h)ewss:)balmledrout)bn{a("l[A Q1000 calorimeter. Scan rate of 10°C

t f t h | ] et hyl t hyl b
e Rt SRR AT ad BB Scbcat o (300 My
rinse. Triethyl am ne (857 g) was added foll owed by

e acetaa%) e& m xture was boil ed at
riﬁ%@ow&;p 5 hon are) userd n{heete
IPA for iso-propanol; min for minutes; MIBK for methyl iso-butyl ketone.; NMR for
Nuclear Magnetic Resonance; ppm for parts per million; XRD for X-ray powder
diffraction; w/w for weight/weight; ml for millilitres; g for grams; ca for circa; kg for

kilograms.

Example 1: preparation of orvepitant maleate (Form 2)
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The slurry was cooled to 200C and N acetyl pi perazi ne
(240 g) was added. The reaction m xture was stirred

wo 2009324996 nut es at 200C and was then charged WCTHERBH/054295

ww racemc malic acid solution (3.6 litres). The

AR R O SR Ep bR e B R eEr (2 2 G Benesiore

(4ci8 (1 8thg¢sf)asmsedddemyaa@tata¢5 dditres) an ©5% (@R) sasiunf tarbonate

R , : :
PRI PR oSk ansyNes SHERY Al 1ofs e clpelipss. Sopgrsgyie phase
pWemyépar&tedmtndWasMashed Withpvaper (b di lires pr frextapihgleaostege (6.7 litres)

e r e d| sti.]]ati
e!oldgﬁl 24 §8IﬂH§ rg/\éa% ?%ﬁl%)d exa )I/dcqlr}so tﬁy??o € u%ed pressure.
Ih@]sﬂyhmwas a@{aed withesthyl acetate (3.6 litres). The reactor was purged with

(éasl)arq %F& d%l r%iy % (c%hﬁr{e%ltj% %&Qa yoétlcea%cs)fjcér n d?oxtd%)\ivg@%amtamed

oace onitT tres trie
( T8€thgaminees (Selfdmt). wan addext omert 80 Inein(t2SGanal was mnsee;d wasvith ethyl

g(gaet‘gteaWQSE) h(:f“nlgI ur ICI'KeWE} %ler Erggtbﬁ% gvggc stlg'rgegq%rrr?dg(% h3 minutes.

ium t¥iacet xyborohy was ‘a
r élabtotmnet}val5|lam048éd nolp V\[b@O‘:@dGG:GWHII 80 amnlaieﬁ 386 quo)ingvskeep the

ﬁ[g)%rét ret Qeq ﬁ(tﬁl‘r &Rdzn égn V\%’s rm%' Qﬁr?%h%;g Iagetate (250 ml).

erature w 1 ace onltrl
vv?'aihe achbiidn anxtutehwas eticéd ton 3Rarmimwaseelyridne2(QcC. mITIwas added and

f -1-[.3,-5= ,
et T farbShudicrihe ol abayiony. qriode dpg mi) e pghed over
pm@mylhl)teN-amétthgm -a4r-|rmeoeflethyii quetateli(D@T anboX berrelaction mlxture was
egtﬂye!d agfet %beC Wﬁ?haq%edhdtﬂ%r i de?a%t ' ggrb%)(tdl'i{glﬁd@ndatmosphere

I nsed acet oni
r é&%tw/cm Rmaesmstmalroedmd @olulién mﬁmﬂrlﬁtreal w26 0ded remdstharmixture was

"8 2 LS, TR AR e RIS LR iy Ll oot
w(aﬂsS litpes) @d d wiak lwabBet vvﬂtww@m“rdﬁ ix&2. 6 tirast) imod 20% wwAdibasic potassium

| P tcgsz)ﬁ%t'e s?)ﬂﬂlo%?S/ %\Mrg\é) LU G0 QK g%tl 4 tngPeoﬁéed pressure to a

aniesol Gtron wWas
| {otal esluomedefr2.5 thes: eldthpr astate €5 liffemg Wsacsl addedranddise solution was re-

?h.afﬂe%d wd h 1PA (I§re%| try resSﬁ‘/gurt ﬁ%‘ '(@dl Ikﬂfder {(1R)-1-[3,5-

uced pressure t'o res
\/\lajs(tafdm)emmethwl)urieeylixacbrhyh}mmrylmlsarajgahimnde stilled to 5

e e At i, SRl hebfhpno s
W(‘Itih kg) vepi aded toal Bat wwAsddidmgarborhte Iselutipx t(d.8elitwss and ethyl

agg O(4 81IJP%L)1 and. tﬁ n%%lh%g/ %]sq)rred turn‘ﬁls‘%oll %s%%%g oM organic

emx ure er aged fo our. The
sbluasewmsepareteddartobwﬁ@vmwed\mthf 20% hm/w sapaen fabtorid® solution (4

TS A 95 b P BB o
r 2snathylpleeny 4k plpevisinceives distilld@ Gnderdeducedduessdre to a volume of 3

PiEssure to give the title conmpound ( 1 .095kg, 449%.
The solution of (2R)-2-(4-fluoro-2-methylphenyl)-4-piperidinone was charged to the
solution of {(1R)-1-[3,5-bis(trifluoromethyl)phenyllethyl}methylcarbamic  chloride
followed by an ethyl acetate (300 ml) rinse. Triethylamine (857 g) was added
followed by ethyl acetate (300 ml) and the mixture was boiled at reflux for 18 hours.
The slurry was cooled to 20°C and N-acetylpiperazine (240 g) was added. The
reaction mixture was stirred for 30 minutes at 20°C and was then charged with 28%
w/w racemic malic acid solution (3.6 litres). The organic phase was separated and
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NVR (CD30D) d (ppm) 1.52-1 .53 (d, 3H), 1.68-1 .78 (m
1H), 1.82-1 .91 (q, 1H), 1.95- 2.05 (m 1H), 2.16-2.37

W@ 2009384996 2. 38-2.50 (m 2H), 2.44 (s, 3H), 2. 8RCPEBN09/054295

(t, 1H), 2.83 (s, 3H), 2.90-2.99 (m 2H), 3.1 1-3.18

s, ibshed Wi g Wy B beyortad Soitigh® 48 118l “Etnyl poetate (4.8
1k)es) 5. 40as. 45addpd 1Hpnd6. 261e( 'S, sBHlfipn 6. 76 6. §2R[-NE(1R)-1-[3,5-
1 .H. 85- 1 Ta27-17. 31 o L ,

5 obriflcin dnibrEfeniie-( pdfe - finbbendibmelfd -

f pipaddie&@rboxRbideavasr distited BExaleplreddcedspdssiok adigdlation to a total

FL(glljlrlhg 0§3 : C. thernmogram of Exanple 1 is disclosed in

Frgur Sainpl e la preparation of anorphous

o (8a&rihezattyd rply ralbH , ajpy Eiztnad(@ Hivpde o€ h{2&)-(aketyloxy) (@R yl)ethanoic
' I t , .
VT G oL G L 0L gD 450 ) s

agdasaiusAh agetonivis (Zdpat)atned vasdadded andgheisturlyayaes stineesl at 20°C
d it 9 | | ok lutj ,

1R 3 i s A ot B e IB0T ) 5 0B e, eggton was

t coded nesl9°@ndFomuprasphlise (R0we adalsdatddibe. mikhee over 30 min,

| uti. t , ial .
SFUPABRGER YBRRLE b Oy 55 oo s e
manditbe asiadtiqn0 was7 dgimed tosa@itpafibe autonl pf WaR)-N-{(1R)-1-[3,5-

ag -
<G RO AR ek e ST e PG A S
epiapatise@dodxamede i éthylTaoetate utagl adved gl the rématiof hiiktuye and was
LUt . I [ 0

1SS e DAe P, e VBB PRRRLP Reoiigsoe
eVbpeolualivas distlllet ab Sditred undeeeducad piensire evidggoniaturewas diluted
a t , i difi t i.ve i . :
B St BB f sy o1 HR G g soluton (24
1lit6s3),1and7 T0%nyv/wi Bhdiurd. @loritle. 88utiog, (41kesil .TBB-orgard@ sflution was
IH) ynd- L4z 2 . 38-2, 50 . 4 ST
35&5‘,”'6%.%’75 %trgg u%?%r %H;J?e(gpge%s%rse’. EWSO%F%%_V\%.SQ(QMEGI% with IPA (8
2liygs) an@ a3 . difill¢ditinder e duce@d4be SubDto riitréH) FurBhe B2 (Hlitres) was
( -3, .94 8 (dd, 1H),
43%%?“?’?6‘?1? gé‘“&"’ﬂyﬁ’% g@‘?‘ﬁmsg'.'ejjzs%%’dﬁ”e H, 6.26 (s, 2H),
6AT®IBI08 Jof (ntkleic Helld, (288 853)6in 8BA((@db, litddd) wag.s@ided.. Ihe(rdidfure was
1 7. , H) | e
oV En sPapea e llaads (it Do) PR, o wae qaed oy 1 hovr.
slsaracianef (10 fitreg)iwesraddhy dvercH] min. ded (& ®Btre ifurthet bged for 1 hour.
a t | (K n 80,
S5 RT3 ¢ S B i i 4188 o
r oesfiltered and washed with a 1:1 mixture of IPA/iso-octane (2 x 3 litres). The

resulting solid was dried at 40°C under reduced pressure to give the title compound

(1.095kg, 44%).

NMR (CD;OD) & (ppm) 1.52-1.53 (d, 3H), 1.68-1.78 (m, 1H), 1.82-1.91 (q, 1H), 1.95-

2.05 (m, 1H), 2.16-2.37 (m, 3H), 2.38-2.50 (m, 2H), 2.44 (s, 3H), 2.81-2.87 (t, 1H),

2.83 (s, 3H), 2.90-2.99 (m, 2H), 3.11-3.18 (dt, 1H), 3.48-3.60 (m, 3H), 3.66-3.69 (d,

1H), 3.89-3.96 (m, 1H), 4.15-4.19 (dd, 1H), 4.33-4.36 (dd , 1H), 5.40-5.45 (q, 1H),

6.26 (s, 2H), 6.76-6.81 (dt, 1H), 6.85-6.88 (dd, 1H), 7.27-7.31 (dd, 1H), 7.70 (s, 2H),

7.88 (s, 1H).

(M+H)" Calcd for Ca1HssF7N4O 629, found 629.

XRD pattern of Example 1 is disclosed in Figure 4.
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tenperature for 1Qmins the organi c phase was separat ed
and washed with water (3 x 47m ). The organi c phase

woamIsrapor ated to a white foam (6. 323g). The POHEPMa%054295

di ssolved in THF (74m) and the cl ear col ourl ess

<BelhEdn bLERLEPR b BFEAS) B AU S e the

sol ution was divided into two equal portions. To one

O‘E hi% rt|on nor | ei 9 was added and
t xém eq reparatign angr o&s |t£ aqggt

. 75h
i @wapﬂamﬁwd(cﬁzﬁMrl)jem.QOQﬂwed sasmiandbda mebhtyUa(Etatbl(ﬁOvemi) tiod water

Cgl%mlfgnd'?%@}\n/\g% san‘pr gmglvyerggg ant %{eo@?@&er was separated

asmd {hecurgartx faypt wad vaslees! Wittal @% vmrv sodiunc ckﬂendnqosaolsﬁono(é x 10ml).
0 hot . e qgi Vi I
tgh(%ggqanécﬁ%o&flg{tlé)aggér@eggqagat% 1S gg‘fatéd to H}ﬁeg@gnﬂ o @gnol (20ml)
swesipddedf The balutdn das Evaposated do firyossd. hehermatesmtope diluted with
sl S V.

P ERol G 4ofa SERforl Bimblels 016 1R BRin gtz om was
shdaedy Is@msctaneé (a mdal of/&hmlhmlgmdcmdchndabe sd)ieinorh&m siuireldcnvermght
a [ u

; g@é’ng?lug&girv%$g\sa oréltgd% %}1 8';L1f éer¥ bV\@ H{ % (tlﬁﬁ@%%s éo%ed and
pthechodutlomm\sascaybb@‘ateeldp dwaselaecRemetahthle additibkfef tert-butyl methyl ether

I gr?d g\%p%rrjaqlogsa t)é)tetﬁrgfll tmp({ eé* ¥n LgvaS&aﬁltg a%gmt%ﬁp thélt solidifies

ure tarn a so
otwmn thamtlermalmeamm A (3. 7829) NVR (CDCI 3) d (ppm

1% éc%@db) Z%’f Dy st ?_‘?,9 (%,. §%)9éf6%‘51_ﬁ;,{m1f1_54f4i?8]0-1.§§ (& %rH),1.93-

2222- (21 25 d2. 1442)37 @n,38H R 2438-2.60 (rhHPH),22.44 (€, 3H)3B)77-2.83 (t, 1H),

Zzéﬁ & :g%) fz'Bo §g (m%Z%g 330593%§§2(dt %ﬂg % %5 éégé%gﬁ? 3.63-3.66 (d,

31H)), B8B8:98. (60 1H), 41K)4. 18 (3-141)10.30m.36L Hid, , 4H)] F5.40-835 (g, 1H),

( 1H),. 4..31- d., 49- 5 (9, o 6..29

(8 did b ot 169 5o (@905 g e G, 2
(3.8828)1H)7. 78 (s, 1H). Method B {(1
R)-1-[3,5-bis(trifluoromethyl)phenyl]ethyl}methyl am ne

- (2R) - 2- hydr oxybut anedi oi ¢ acid (90 kg) was added to
eEkyrhpla detoad @argtibhof lontepitant ragieaté 200 W w sodi um

carbonate solution (310kg) and was stirred until all

solids had dissolved. The organi ¢ phase was separat ed
améthAﬂsAvvashed with water (270 litres). Fresh ethyl

336 h [
GRS sl o phshEHY HRRAERAE (CPRut BT reteR fad e troated
etvhly water gt amb and3BBOl adueesy amnaedd@dtmn@?hm)e Aftdr uttitrioiy at room
Rl 55 T 5 Patiout ffe UPRStodifel R0 PRRTWiF vater o
| #TmBS )The Dhganiepiciserwasasy apuratetitor thite foam (6.323g). The foam was

dissolved in THF (74ml) and the clear colourless solution was treated with maleic acid

(1.161g). The solution was heated at reflux for 1h and then the solution was divided
into two equal portions. To one of the portions more maleic acid (290mg) was added
and the mixture was heated at reflux. After 0.75h iso-octane (37ml) was added and
the mixture allowed to cool to room temperature giving a slightly hazy solution.

A small sample of orvepitant maleate amorphous Example 1a was heated on a
microscope slide on a hot plate giving a brown melt. This was allowed to cool and
appeared to crystallise. This solid was scraped off the slide.

18



10

15

20

25

30

35

car bon di oxi de and a conti nuous steady stream of
carbon di oxi de was nmai ntai ned. Triethylamne (29.8 kQ)

wormoasesdl over ca30 minutes and was ri nsed i nP@I/EP2009/054295

ethyl acetate (15 litres). The reaction m xture was
chl t.ri et

stirr [ 30 m. nut es. or vd si.l ane 6.2 ,
U R o R BhGine s Binedto? I b g soluion
t Weich eyjpilyatrystalised gdlQE thickl shavy. rihessgary wasvstitedd¥arinight and

P58 A el b B0l e SBELATR, T LB BB E o o
r tengedatiire améd tineetdﬁtyzr adoehext 2h (hﬁgorbd:]udt e\zsa)sﬁom(ntemyhashﬁdlwith 1:1
SLPL kR DRSBTS 50 Bl B3 B B ot roor

res). ure was sti
atenqePA @ef torobtzril & sblaorsepitademakateah HBrY88gpxi de

TR RGPl 50238, R a1 By 3B LpEE 7 1), 1.05-

nRiout(es. 1Hhe. 1ac8(d; Page iS58 e ey, at.80H2.40i (myt &), Bidtihs, 3H),

242 S Tosth antd bootHl o ATDELIE: BN e o oL e 32 ¢

SOHYt3.8Mm3 6816, KaH), TB8-38W (i, i 161), wAs-4diG(m) hey 4ungler3 (dd, 1H),

r ce esSur 0 V, f i

F g S Bl 5B P o e e rad o iBeBRem. HE T 15710 an
sSoHY 75 epsHY, &-7@i(st1H)l ed to cal50 litres to give a
solution of {(1 R -1-[3,5-

bi s(trifluoronethyl)phenyl]ethyl}nethyl carban c

ChMethodd®e. Ethyl acetate (240 litres) was cooled to

Mif %gﬁéﬁgﬁﬁ(%iﬁ&éré@%ﬂiybb#%{yﬁétﬁyl}methylamine ~ (2R)-2-hydroxybutanedioic
gl' ﬁ(ﬁd (iﬁly ’owys plidaalyio) ety aidoiate wbdm@g}}arﬁ@g) 5%/a/§/m§mn@e darbonate
r t | % ium .
cBoieEOsg e BRE Erel il Leladed S5 1R gl phase
Stvas rsegaratudi gndaWas Sdshee vﬁiruzwaﬂerﬁmooTE#&/)orrgam ethyhas&tate (336
rat an S ed wth.20% w w um
ey B 2uER 70 157 aRgior mabsoufed Io e fE M ger reduce
|2p|telsafrj)3 Wise Z@d%td%ei?ﬁh(ﬁhelIi’;B@diWa!sQa“dd.eg_a(na e solution was distilled to
- ~ uor O- 2- en -4-pl peri dl none was

Ao B PSR EB bosur e Lo a vol e of cal 80

| The eslutidrhwas diluted evth @thy{ edetate (180 litres). The reactor was purged with
i AL S B P D s
( 2RYthdarfihef (208 k) vaebdyddpdven yaBo 4nipitpeandiwezsnnsed in with ethyl
kg Yy <L QLIS LROLI\ER) U3 0 a0 e
aCfE:fo&iterPéthglsllérteIr(els)Z l?y)d/aglgelﬂm' N‘telroeﬁ&/aﬁrluh@é Wwitld cadling to keep the

ux_for_.a ca our S, sl urry. yas .
asietid assl Grn koS dsor Bl i abVhacedls da ey The reaction
e_tdi)gtlhreavzstsaitred _d’o’kZ:agﬁ) Frﬁmﬂés.g@yr&jir&ﬂ(@éd& kg'ﬂg@sraeldted:] aediwas rinsed in
1 . C m, n e n wa e .
ol B e bt et eRo 1 D Trstiie SR8 g rinse of

kegthyl acetate (30 litres). The reaction mixture was stirred at ca20°C for ca16 hours

under a carbon dioxide atmosphere.

28% w/w Racemic malic acid solution (302 kg) was added and the mixture was

stirred for ca15 minutes. The organic phase was separated, diluted with ethyl acetate

(90 litres) and was washed with water (2 x 135 litres) and 20% w/w dibasic potassium

phosphate solution (316 kg). The solution was distilled under reduced pressure to a

total volume of ca150 litres. Ethyl acetate (300 litres) was added and the solution
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The organi ¢ phase was separated and was washed with
20% w w sodi um chl oride solution (274 litres). Ethyl

waec@varsIq 240 |itres) was added and the sol utiPCT/@8P2009/054295

(2R -N- {(1
R?N'asl' [ ?h@%tkﬂ'ﬁ(z ( ttF)') f%@%@f”ﬁ# U IPhe 16t hebbag (& T )-1-3.5-
olmeetﬂﬂlprqzmethyl pteoyildblwt}amthiﬁaoanbmnldlchlondda ed under

BTG, B R e S o SR 2 oz

ﬁle&]ynyueaw) m-pﬁiezlblmooﬂe- «(28)- hydroxy(phenyl)ethanow acid (60 kg) was

(BRkab AT MR VRN T TR, SnF548 el ot sour
( @25kgkyps \aaeechd’djedmxmre \amed;tmradtuntll @I ¢aliBs Hissolegd.r i nse

. 0, .
iRe SLAL At U%, S Ao U0 1< b b it 300w AP LR Bhioride
aafojuﬁdme(ZVélegjt iFoeshvetisyl eoeuamd(zno lite0@s debledianddiod solution of (2R)-

v BN P R Bk B nBhEs eSS 08 BB Rmrepure oo

(1Bumitof e3180 liee. was added and t he reacti on was war ned

| Pof 5000 S SO el R Pybte bl Pipa riree
pivesy tharpedretohyhe 4satimnl-of p{2Re1Z-@ifuecal-ootiayiprdayi)4- plperldlnone
t ] xt d
It 55,8 Sl ARSI Y SRESE L AR RIS 78F s s
r dloved hy ety statatedd2 ﬂltnes)cm\EZhdﬂ thsreaWa& b@Ra.at Téfux for a total of
I I
;Fée%%ﬁcr)%@.sﬁl Sélu r Wrg(se c\%g@é%§8 gf %ﬁghwggﬂ}}lp%g%%ﬁ% %2 kg) and
(6’(D§)I hedtates(1 2alrtcé3\)va&rwaided V\il' Iheh ragHom/ rvuxtimemwasastlrred for ca30

m%té Qno( @%g t#e% gf?a%g%dz%ltﬁ%he W rg&?‘mc VXCY& Sc'och%o%nzZOZ kg).

orlde solution gahi c $61'Gt4°0n
dTBd} iordamit plasea8iseparated anddeas wasjw@e\mlltrpﬂé%sw:w\esodrm chloride

3?@@%"@5%’3?}% | 'é{E %c&fé&e 45’%82}8\9%4 %:(g(%giogr]datﬁg sBR%on of (2R)-N-

uce essur
F(1 Rp&A3, BM(mﬂ&lSTomlethyéar)erwﬂsthalﬁde(éi -flaoeh-2- hetrg/dnhehyla}hl methyl-4-

\évlefod?—g)gﬁeﬂdq 8‘&? bgla‘gﬁggé Q/vatcs‘?glggﬂl r{ea_ hc%dS[? eggqrg Midfit3tion to a
atutzd volu6redoflog) 80 kitrdsPA (1150 it res) was added and

en‘?gg;é%gy h?{r @fveﬁ%a(gﬁté(r%' 8§ e @%31@%2%{3&&(%&%?5%”0'0

t h&d (Y X tkgy vasesidaddd acotondeid. (57(B1thne® arids iethytaamiee (240 kg) was

l 53 %S)AHNQC? é&ﬁ@l?edgg\{lﬁ%%ﬁr%%w éq[ %San%rme %m&ﬁaé%%[rgd at ca20°C

f ur er age urry
ctb cadd ttﬂrﬂcswuknvta&:eﬁcmybbr@hydxgied% dig) wadHoddrdnartdetbe rddmtion was

S5 LRI I LB 00 S0 B dorrcaz v,

r ewintaining tb@tembamtqrejbeled 18 C508Cacridmitrile €dulites] rinse was added
?ér%?j% ?Ré(?i(’%i YEs aried & cBoPe. 8138 Lol WF §2Rf-N-¢(1R)-1-[3,5-
Rpis triff®r &néthgljrthen;llasiofe?red-fydrp@iraethl baermy)HY-nitifyt-4f dxoot-
Obi%éﬁc%é%lr@&gw&e) in ethyl acetate was added to the reaction mixture and was
rinsed in with acetonitrile (60 litre). The reaction was stirred for ca32 hours at
ca20°C.
The slurry was distilled to ca300 litres under reduced pressure. The mixture was
diluted with ethyl acetate (600 litres) and was washed with 13% w/w ammonia
solution (228 kg and 221 kg), and then 10% w/w sodium chloride solution (256 kg).
20



10

15

20

25

30

35

- N- net hyl - 4-[ (8aS) - 6- oxohexahydr opyrrol o[ 1
,2-a] pyrazin-2(1 H-yl]-1 - piperidinecarboxam de

woraloeareand (2R 4R)-N-{(1 R -1-[3, 5- PCT/EP2009/054295

bis(trifluoronethyl)phenyl]ethyl} 2-(4- quoro 2- net hyl

e

naélemIreNaéldlﬂme«gltlmiPA Mad ldek) dndeas sllsmierd lmdelr ned\chdep(éi;sure to

?:aﬁ&qltr ' rFru ﬁraI;IDﬁZ@g§§ld'ea) Was g’d(yedua r% frﬁ I?[J;aop agtaeqa?n distilled

urry nder “vacuu
V\HBC&@Oﬁd]’EEm ﬂ'a]eesdlumnmwesmmdadlmltbmIJtrem)u nt ai ni ng

tﬁ%ﬂt‘% L%}fen%aj%ll?% S%aly @nl-ﬁs\? (Fﬁt{ehsé V\%SQAQO‘JSS and rinsed in with

neniorg ﬁiﬁnQGngBh eTHeermxmratwalB e¢hext setdled S0E antepdagthoaleate Form 2 (60
' [ eat ed t

R e e

45&110 mmucbsrs arad tt@erdlmgevﬁmrlthermgeépﬁon emlt homal eEteesldrd wa3®oled to

bip Koo 00 NS e 2o, B3 T Bl o
paltl(xﬂweishem\mth:elﬂ ‘eotneuirekxy‘ IBA/axmmntémd tZ'xaFl B@htrzst)hé' hfewl;dstdinng solid
{58 S oL 5 oty P Y ol M i 7 kg o o bl mivure o
0{2R4 5P9-{d Rof1-[Broviap(trifntonmedh @ phenye@yl x-(4afkloro-212Ehyphenyl)
VR B2 S8y B Profsndoft 2Byt A o1
2pipgrdn&artfaxantdd) , 2. a@lediH0 (mand@H), 2. 4%1 (&R, 4§)|:|)I)J {(1R) 1-[3,5-

2olfpictinthy o it hmdalindyte, (1 2
1H)-medhyB6- [@BS%fdgphdﬁde@pﬂmOldﬂZQBa]OXZ*GZmﬂZ@ K)-d1- 173*2_ 4. 36
(Bperdtylorcigiiteggioledn ofifs of 155 iyt urigl [ iRy L anc
(stirre@iHpt 20-288C (far, 23 Hjou® meqm&Oanrm malheaslerrA was ten filtered under
| %c%'ﬁmsgl %BS ﬁ(rg%ef\/\%r y%r?éen'tr%%td Rad Q/g rmm. (53'5%{1#:3?, ?naintaining

m Xt ure “of Orvepitan @4t &
otevrgyeird tewret <4ﬁ&C)3EIzevdoﬂnea1f @d. 2.01ives.. ExMeatbyleteRahydrofuran (9 L) was

p{h%ﬁag(?otedf rﬂr{a((-i) taltnm% E]%r {Qm]pe%tur%r ¥e %tﬁ%gc n:[mo%%hgut’a‘add|t|on The
R$eltlt4c[rﬁNﬁs beatéd ta 65 tro7 @etoranishirehemydidte tdsblutien bByd drenn@oled to

TR bt AL A5 LA Mo g oo

ctor B@)I‘h@ﬁé°@ 25egya. 2h aat evas( @0 stirpd artkisnempuioe caa$s. 5 h The

P#odﬁ&% Nibctdl by EQ&uﬂ?{ullrgﬁon % fHled 2N V\ﬁ%s %J{lﬁed Jwith 2Me-THF /

ganic Tayer Was’ separ a vvas was
( HOBK 66:).. 2 YHe’Z?olt)gand @/aphiwedr\misurdier va@uinwat ¢a. I5T@ to give 500 g

SHMa AR P20, ) and v Chen concentrate ¢
wDnketrmoele 112°C by DSC.
NMR (CD;0D) & (ppm) 1.51-1.53 (d, 3H), 1.68-1.78 (m, 1H), 1.79-1.88 (q, 1H),1.92-
2.02 (m, 1H), 2.14-2.37 (m, 3H), 2.40-2.50 (m, 2H), 2.4 (s, 3H), 2.76-2.84 (t, 1H),
2.83 (s, 3H), 2.88-2.96 (m, 2H), 3.08-3.15 (dt, 1H), 3.43-3.59 (m, 3H), 3.62-3.65 (d,
1H), 3.86-3.93 (m, 1H), 4.14-4.18 (dd, 1H), 4.32-4.36 (dd , 1H), 5.40-5.45 (g, 1H),
6.26 (s, 2H), 6.76-6.81 (dt, 1H), 6.85-6.88 (dd, 1H), 7.27-7.30 (dd, 1H), 7.69 (s, 2H),

7.88 (s, 1H).

21



10

15

20

25

30

35

et hyl acetate (250 m) and then was re-concentrated to
250 m in vacuo. The solution was transferred to a

wo b@sk2499mshing in with ethyl acetate (2 x 5 nPQT/APZN09/054295

then the flask was flushed with a stream of carbon

8\/ ﬂ?eﬁ]t)me“geétF %%Eﬁm\l\%tsel&éﬁFg eg%gér? §|§§/tstalllf§gttc%1r : §51P%/§| ?tnlqs N ariable
chilxbtnnedaé o(v@Ritarit maleete &dohed and@rvepBami mled&étseh/a’@d forms.

further 50 mn pyridine (27 mM) was added over 1 mn.
After a further 8 mn thionyl chloride (18 nml) was

aBsladple Ve preparation offthe Formtlusfervepdast maleatd over ni ght at

The TRk o TR DEE PR R PR B Bl TBRREE & 22
n’a}'droxydi)utatd!ed@& ap)d (67.5ngit |eretr(ylG®etHﬂe)(20®'eﬂ) Wés meateduwith a solution
| 6Cs o‘mm C%Po%lnla{ég@@ggtlﬁ eﬁérj (Z'i)t}r}ngl) f e |xtmr<£wta|51%t|rred until all the

agqueous gani c
Wa@ldewaw dlstsoWaUerTh(eltﬂQamt Jayandas iseparatesio:hmi was wafshed with water

Cg{r]lg Q&én‘?c E)fi‘agﬁ gs) dﬂlﬁ] tﬁrmcgr%tsq?hﬂﬂa%eta 50 I%and was

an| ase’was VEuoW Th or e ace
rrth)ena:ndcenbnat&eﬂb%ﬂenl in @adRs Trie arganiapbase Marrmeetdhgytled with more

?8&&%%}0%&%%?%0%@ ?ﬁg%gq’\?ﬁ%dr{a%% %rﬂr%?eot %86256%“!'5 V2o
(2R s@lufien Was traosfErree tdiyiflakie nydshing-ipivptr etblylregetate (2 x 5 ml) and

(31%%1 tﬂ?é‘%%%%% hﬁlﬂ%l P%I Qoétl%a C' cé ?g?)gﬂ?ﬁﬂ% %ﬂ?ef%sk%as then

ur €0 ace
( 2t0ged ithridetsyaimune (6&15tmi)alver (Szﬁlng)AfteV\Bérmml teanethylsilyl chloride

2§5um%b% ch]b%g O%F?g HiRe A(?{eg%nﬁuﬁ m%m rhqsr‘ ?ZE%S%S added

'SoIULT 6n o sodi
gdvarr mit ekftef 200rtindr)8 mThiblomylgHﬂDrmiep(h&Hé) \masadﬂddlmed4 min. The

?E%Hlﬁrgogvgs eétp%ld 8?@%1%‘1? i gﬁg@?'%tso?%lgerg& %mdgf’"t e%a{b%a dioxide

I'n" vacuo. was tT ea
vu'aﬂniosbhéret Hineawact®n(MBiurg wan drebteanviBod solution & makc acid (28 g) in

?ng’g%g I'%%g {berﬁ', t\MtheE:g;%ta%%iﬁ .eAf{ezr’ fliré%ﬂg%)w %ﬁghe agueous

to ca rca
rrblxaaer\aamara’te@t ébe wiganic\brase twas v;zxismed a\znhn/mterl(ﬂ 06)mI) and then

W?Sslraluﬂﬁn o) sé% lté%\ ceatrgéﬂateagﬁt ?Ibgm( %}at)éni 1 Cﬁﬁe?érgardi)c plhﬁse was
Wdlltéed ﬁvillt’o@ﬂcme )ethuaecaame(dbo Aflx &rd &Incennradgd tcoﬂ_25 miimvadue. More
SRS E BT AP ACRALE! S PR UPSoURRLEG: Wlyprpies o 12
Thé(Smgme)phase was diluted with acetonitrile (200 '
TS PR R BB S RB B gporoe s
c(ﬁﬁ)c:@)nwsaaédbd v d50red mixiureaafLedhy! (Betatet (200 r@).. w8ed {20 ml) and

(5(ﬁl?rﬁtc fﬁ’?wg{e g}%d#?e &%relx?’s&h‘ %%ﬁ%?rqeé the? or%'é p%gse was

ur ry o dro
Qema]r@iy‘d anio rway( W&Qh&dnmth a solutlon of sodium chloride (40 g) in water (200

(%ﬁ) ('ﬁwc tc%glgaﬂ?(é/ )p;hggg ”\)659 e&llh%%obﬁhaﬂoge ethyl acetate (200 ml) and
concentrated to 125 ml in vacuo. (Solution B).
Solution B was treated with triethylamine (49ml) and then Solution A was added
washing in with ethyl acetate (2 x 2 ml). The mixture was heated to ca 76°C. After ca
18 hours the mixture was treated with N-acetyl piperazine (10 g) washing in with ethyl
acetate (2 x 2 ml). After stirring for 20 min a solution of malic acid (42 g) in water
(150 ml) was added. After stirring for 5 min the organic phase was separated and
was washed with a solution of sodium chloride (40 g) in water (200 ml). The organic
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(31 .25 g) in acetonitrile (250 m) and triethylam ne
(13 m) under nitrogen. The m xture was cooled to |ess

w0 b@n/12090C and was treated with formc acid ( 8PCBHERL0)9/054295

at |l ess than 15C. A portion of Solution C (62 g) was

ﬁ_bﬁ:sg astedng%egjrvgf% ?cae?cgnAHé(ZB‘g)rgl%dh IIo gntrﬁ?g\@gméml in vacuo.
mviotauaeetovelsilec@00 e} was eddetd)amxhtrm&blumn waswaooentraigdipl 150 ml in
ace atgﬁ@on ) was added and the sol ution was washed

¥ Jjeous ammoni a solution (2 x 100 m) and
18%|w/nvtraqene@ytmrdqdrlden(d&l?ﬁrg)dwasoddsﬂledoho 6 1€80red glurryl hod (8aS)

ORI PR ATHRL, L BT ARy Roncc e

n(&dtZﬁr g) Wwascetonitrdat(220 eal) taod daetb@@mirie (18 wdlcuoderMitregen. The

| R DR PO I IR ALOLRE SANBERL AN s m a
i Bos plnzn'paﬁ‘tﬁ tAo pgitioe & $a@utadn Col6dne wés dA8edriover 10 min and the

35 0P BT AL, A2 st e

swbmbomenmmdttout@@ rolviervabuan Bthm attetates(@?mtnl)omamﬁdded and the

B4 S ] 1S b4 Sl sl R b e 10
6@0Caquedus saditredhlaritié solstieroctiOama). (e or@am’c)phaﬁhwas concentrated

nlo)((t,éjq? rﬁflﬁn\%{g ?ngﬂ% Coeflu%%q%g{]%o p?gr%%%l The mixture was

orvenpi repar ordi'ng
Exmtph’eatsgi td ha 180 xtlum gacves Monel |e@+ptcxp>aoal (26(02rramlas added and the

. . h |
SR AL Bk 3,8 55 BEBMGEL By Pt s ove
v ttal wotufriel afr126indriSoltlitien Ded was washed with 1: 1 [ PA/

tﬁ‘eoO?tF " %o Lﬁ'o gzé-’%hwvagcuo e\é tg%lflaaggég{j)é”&n? E]q,@ér(}rﬁ) 3 ml).

1Toe \selp_tlcbrawas rh&la@it ever SYinal dith 2 ®86ign crmnélee-atEiS(G 237 g) in IPA
S;E%e{ ?fﬁlgvpaesﬂin S.h%thafbﬁgFE\ygﬁt I:1":f‘1re”s[%)|lut|on Wgﬁ*rqéoefo c?\"@& C and

pol nt” appar at u wer e ouncor rect ed
( CE3SD)Wwith i(s<p}pnl)an& (S1.3 Iml). 53'h(admx®l=e wad .oodletl to€a 497C and seeded

1 - q , - , 13z :
i Bt sttty 3Bl o sl oy o
3ips c@ol@d {RcBB57Q andLsf)rred2ov@miglst, TBE)s|urfy. 88 Goddsl {onga 7°C. After
2 z t , 1 wdg01- 3,64
(quq%r%g%@k?%(t%lpr()#hgtlﬁs, %ille%?%ib)ggbftg@g fIE%’ZISH’. 3I'h% bed was
4waghet. \8i6 {:ddPA / igdyqoctaned@->510a 1) brieftyHu)led dB3Gandsher? e, solid was
6,765 6. , 86- 6 1H).. -7 (
1g§e?d g %u%%‘i CESd)Ciggggr(dsF(%M %ﬂﬁ)@éﬁ%l rréglﬁgt% . ’Y?ecl)d. £9869. mp
pA&pas8Aad ddetefmiRed nudingf amr klepirethetmaial AARDE Asealiasr myeltidg  point
0 |t an e e 1b nethod A (500 ng) in
gw%%tpg'nga@%ﬁ%h u@é’éﬁég{gﬁk'r ed and heated at 98-99C
( N&fR (G0 :;0D)ex (pogiht!.51The3 ¢d, BH)y1.6&< . 72 (navied), 1.38-1.87 (g, 1H), 1.91-
2.01 (m, 1H), 2.13-2.22 (m, 2H), 2.25-2.34 (m, 1H) 2.36-2.50 (m, 2H), 2.44 (s, 3H),
2.74-2.80 (t, 1H), 2.83 (s, 3H), 2.86-2.96 (m, 2H), 3.06-3.13 (dt, 1H), 3.41-3.59 (m,
3H), 3.61-3.64 (d, 1H), 3.84-3.91 (m, 1H), 4.13-4.18 (dd, 1H), 4.32-4.36 (dd , 1H),
5.40-5.45 (q, 1H), 6.26 (s, 2H), 6.76-6.81 (dt, 1H), 6.86-6.89 (dd, 1H), 7.27-7.30 (dd,

1H), 7.70 (s, 2H), 7.88 (s, 1H).

Example 3: preparation of Form 1 of orvepitant maleate
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cool to anmbient tenperature. The product was coll ected

by vacuum filtration, washed with iso-octane, briefly
waledwgeeed and then dried in vacuo at ca 500CPCDEP2009/054295

afford Form 1 orvepltant mal eate. Yield: 365 ny. Onset

n‘%% 0 ore/%gt Wl[ |51 d g—% }('n%[é 18111 dG;%Q%O(P?%) n_iso-octane (10
1H)), wds St8rel ar&i?he(aned 311—98 -99°® (reflix) Q)izel(nlght 1Hphe smrrfyaNéB 2lbwed to
(o hon B bboe B8 TP oo i v
2tiith is8-ditare, ﬂlﬂef(ydie,llql]d@d aBd 4ien3risd i vacudld) ca 3061 tBaftbdd Form 1
, 4.13-4.18 (dd, 1H),
(8@5%'?”%8‘?‘ Sl SY%E—CI) gg%mbo 5.45 (g, 1H) ( 6. 26H)(s, 2H) |
60n6etGn@tlcqnattinedlith dégr8éat®n89 18t by BIFC 7. 27-7. 30 (dd,

N fort et PR (S d Y e R Sl 228 67 0. 1h. 1.0

Exanphe 1H),(2.13-2012 dﬂg)ZIWaQ 281530 (e dH) P.36ELFY (m, 2H), 2.44 (s, 3H),

| 29aAYk HE1.908 [P 58 e a2, SR 39, S5 .50 (m.

wakfi 8G1th6O i Hy BI84M.BK(rh, 1HY) 4.93-4. Theds,0l Hit U@2-486 (dd , 1H),

CSIEE A28 e Bo ib B Gh M oo e s Rs M G277 30 (6

ame), grroe@| 2 7.88gkett)e (Form 1 seed, 10 g) was added.
After stirring for 1.5 hours the slurry was cooled to
23-27 0C and nore iso-octane (5.0 I) was added. The
SExdirhiyle Waprepdrationdbfatie PEn2¥ oD&végitanl makeats s and t he

nEstioe biFPEaBh ok dsroved e Rpi gl Fefdne B 0.0 1) ana
SWbtrﬁbdAlaS 504556¢] altheb&Adidnnwas Viengd hove itldad gave vessel washing

:)T&]ve ant M@ ala(ﬁ ﬁ (]58 ' g,oé r%ﬁefg%%%%ég%ﬁgg]nsﬂ%&octane (51)

(@%@he«ﬂ ovepad mMinbids( dThe3|squt|&1 @Qs kooled ton$5-3HIC, add BAvepitant

(z%fk?le@ 45 or(rrh?f Sfﬁa é%ya& aé%?% Rﬁtﬁ) s]n@gglp % BOLtanthe slurry was
2tHqle RtoAZ3-23°C 3 more iBb-dctanel(B)0, 1) #a83dlsd. Ih slurry was stirred at
208278, 0 (L o bef g s By et had e i
( mixtdre)of isb-ddarfedd, 1) 2R MIBK34 1), dThe sdiid)wasdrbd $tcr0°CHA a vacuum
Sof oo Nkl il P ) 728 (o0
COnhER el NRLIBePwWiRY @dgridation. 6286 Z/0DSBNal . Cal cd for
E@&ﬁ?@@&%@ &0%945,2 (% 3,%8 269q7q7\‘n§1§-l|:b15843(q My M 082,01 (m,
1H), 2.13-2.18 (m, 1H), 2.19-2.24 (m, 1H), 2.27-2.33(m, 1H), 2.37-2.49 (m, 2H), 2.44
(s, 3H), 2.77 (t, 1H), 2.83 (s, 3H), 2.87-2.97 (m, 2H), 3.11 (dt, 1H), 3.41-3.48 (m, 1H),
3.50 (d, 1H), 3.56 (dt, 1H), 3.62 (d, 1H), 3.86-3.92 (m, 1H), 4.15 (dd, 1H), 4.34 (dd ,
1H), 5.42 (q, 1H), 6.26 (s, 2H), 6.78 (dt, 1H), 6.87 (dd, 1H), 7.28 (dd, 1H), 7.69 (s,
2H), 7.87 (s, 1H).
HRMS calcd for C31HssF7N4O, 629.2721 found 629.2770.
Anal. Calcd for Cs1H3sF7N4O,.C4H4O4: C, 56.5; H, 7.5; F, 5.3; N, 17.9. Found: C,
56.5; H, 7.4; F, 5.1; N, 18.0.

Example 5: preparation of the Form 1 of orvepitant maleate
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Exanpl e 5: preparation of the Form 1 of orvepitant
mal eat el PA solution (total of 70m ) containing

W@ 2RASPIN-{ (1 R)-1-[3, 5- PCT/EP2009/054295

bi s(trifluoronethyl)phenyl]ethyl}-2- (4 fl uor o- 2- net hyl
yl) - N-net hy [ (8aS) - xohex dr opyr
Bﬁg] py%ozliuzt'lgﬁ 2(@0?6 yl(iq §?mgrl dlg% oxar(r%F&gu\]'{“R)'L[?”&
( &8 (tflLepyoraetdyljphRn iR hyY-2- (4]:fILR)re ]Z—rﬁethylphenyl) N-methyl-4-[(8aS)-6-

S PRl PRRTF o B HIE 28 Sh ke te O e g TFbTo) and

. PRARYNALIR)-12315- w@ryfluprcxnethyj)ppenylmhyeeatm@cedeethylphenyl)

(-G BB R, (25 00 ML S i

| e (dndmarhoxamitiendd 2F@ p e dikiteth with VRAI(2318im)niMiadeit ecid (2.85g) in

AR, 2 BT 57 (8 9 1M SABEY0 Sooco
sbweplyantvamleate rAr e(dOrfng) ahé lshlrrlye@vaslsthc&nrfor Theouni tsbogtane (95ml)
"‘@,ﬁi%&% (%) sfe (fv% n?tg%%i\ aﬂb]éeglgg %asvﬁlﬁgqo\’\é hnth%r 1 hour.
Vﬁb@lmnﬁﬂre&hﬂ&ﬂoc&@ﬂ@? ’h@ €l ahdl\WasBBipred .viashedvith lai &1 wasture of IPA
OsaE el Bod A 0TI el DSASHC 0 g £0D or s v
sdissigeed (h0lPfg (20mip vaspheatd! Fogive b fleancolaatess tsetution, allowed to
gkéoﬁ\rf\@g%lﬁcfzﬁ)o’\%a ge%_@%ds (a 2%5 oﬁeyaﬁﬁgle%mocrh fp%ha Wag%gn allowed to
| somctran ga(e2d by thizk uasﬂdaﬂ)IaSIu6ﬁ®vh|cfowlaedehaateabtol,glve a solution.
0

%%gct"élﬁ? &%’Cﬁﬁ)ﬂw&? S(%jei%d rt$6é) deg(\:/ogﬂ(eﬁiﬁgh%%oﬁtt E@E ur}]d) v}ﬁfo%geeddad (10mg
Wamr’ablé Sweatnt b). dbelhaty salbtiart Wﬁ@@tlrré‘d bmrn@hhauatmut BAYC and was
Sglﬁ%\’\%d msxco(lﬁlrt(!é%g%&dmp? o?‘ﬁ? hou I ?é%%% ane \(@&9(%? by vacuum
2fittatioh) was dvashed dhithed mmtuvaoﬂ[llm @‘thBO&Dd |SMOetade](2ml 2x1 ml)

TongREs el g SO SOT SR PR T Y e Y er

( ®nsdtHnelt tombingd .\A&Iﬂ degradatign = 18FL-bwDBC .(m 1H),

MR EODOE o) 15535 fa Pt 573 s B (o3 . 1. 101
22.(06-(21, 1131_),( 2t 4-2139 (ni,33|4p-23395§5«) r(m; 3H),,2.34 6@-134)63._72@2.79 (t, 1H),
(o Qi 2z 8w ol S I G 1 E S oy e gy 3Ry b aes @

(diH), 3L89-3.98. @G- 0H)8%. 131117 148, 117, 273274.36 (GdldIH)H)40-8.48Qq, 1H),

LRTe 2 Brvaeft i e PERrReE G BHET e Pl 1 0 . 21,

KgpsuasiHi ssol ved in nethyl iso- butyl ket one (M BK)
(100 Kg) with warmng to ca. 7Q0C. The sol uti on was
passed through a filter into a clean, warm vessel and
t Brample Gesspdratiasofiies Eomas oédrvepitamt gtalesitd h war m M BK

(69ve}éﬂ%ht maleate A (25 Kg) was dissolved in methyl iso-butyl ketone (MIBK) (100

Kg) with warming to ca. 70°C. The solution was passed through a filter into a clean,

warm vessel and the process lines were washed through with warm MIBK (20 Kg).

The resultant MIBK solution was reheated to ca. 70°C. Filtered iso-octane (10.4 Kg)

was added at ca. 70°C over 17 min. The solution was cooled to ca 60 °C, seeded

using a pre-prepared slurry of orvepitant maleate Form 1 (0.158 Kg prepared

according to Example 4) in iso-octane (0.7 Kg), followed by an iso-octane wash (1.4

Kg) of the seeding container, and stirred at ca 60°C for ca. 1 hour. More filtered iso-
25
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The resultant M BK solution was reheated to ca. 700C.
Filtered i so-octane (10.4 Kg) was added at ca. 7Q0C

wW@@p/134p96ri n. The sol ution was cool ed to ca 60POIZEP2009/054295

seeded using a pre-prepared slurry of orvepltant

4 ct?ﬁe ?1375? gn} Wﬁé Pég)(g ygqr)(% %g ‘C/j\%ri‘ac @%Egslrt]lprl c())r & §ﬁpmlﬁ More

whldned isb- oaﬂariégm 7cf thwaseadded]@vm?m al. ﬁehloursaaimﬂ ’ehel nesethnt slurry
I\/b
(1S REES L8Pl Mory Boreg SehRids SURD REREA Ror g hours.

fAftercﬂlrrl@fqmanfurthmea 15 mcmraednqrs asoemtame(w:li‘b BgKgas added over

I I

SRS e SR ORUESPOR R PR, T3 Mg cooo
( 62.26RQ)over? hadde dAfev stirridg Joteaurd .5 Wdurelat sa. |26r‘101tjpefmoduct was
gggl‘eéra{(egeg \%%Uur%gntﬁa‘?%r S T J%FL \&%sraglggée]dot%hc& \pﬂ? fif8d MIBK -
1|sb@mtanﬁt(eeeh Wéﬁhi)@epﬁf&}i ﬁ;d)mer)BK\/\E& Kgodoeattare 229 I@O@,Ilquored

SLidr AN . .

SR e AN EmEbIeh 1t 40 6 oe g P K aBin 2215 Ko
TBE&%J.i | ter cake was washed tw ce vvlth filtered MBK -

i K 20 K
S SRNBRR e EAPNE 20 K
VEMRI(CDOD) Spped 150-083 {d) )y e68He7 (n, | 161)c b8paws(g( 28), 1.97-

308, oA, SO o] SRR B2 .

1288-(8, 3”)82(911—3 aHm, 2H)353 13-3.98 (dtg1HL H). 51-3597(m 3H),7 3(68-3.71 (d

i) 59539 @6 1 +dppe S o, P anidy, $bB 4dp e 0 1m)
2615 (8. 21—3} 8. 7336 gdidt, 1H)), 6.85-6388 BdRAH)NT.2BH)31 @ABBHR.7/0 (s, 2H),
(9 ](H)1 92 3.99 (m 1H), 4.15-4.19 (dd, 1H),
"84 %Y (dd ., 1H), 5.40-5.46 (q, 1H), 6.25 (s, 2H),

676681(dt 1H), 685688(dd 1H), 7.27-7.31 (dd,

. , : pl e 7 preparation

oFY SIRE e =aapl e 1b Met hod
BE((érﬁplbglb MemOdlEss{m kgﬁwamdﬁedslh@d ini me’ehputswbutyeketlﬁe (MIBK) (ca.

CELREY o SRt O 7e e AT sl wdS Sl B SRR R vessel

thakhw@tmfmmrﬁmr( earm MBK)(ca Tl oThd samionasad &Jrneateddo 70-75°C
rder .redi sso|] ve an ryst
Rperp et i st el §a @bt LiF oDlke) B agged over
nean 1ehintragintaming/-75°C. THaesohugiontwasrcownkzd te 00l 694Ct seediad (ca. 24
ded

D0 Folf T5ere SERier i o4 e oD Bb bkt cpRo f ca. 0.5
hb(burs |dosactaret @A I(gﬁf‘hla%tddgbd RS (mjded)u?/mi}nfanéranBtkumerature
B 04, B0 e SRR Do Grroo-fe SRS {ieg Biasids C over

ovarZ h. After a further ca. 1 h age, the product was collected by filtration. The bed

was first washed with filtered 2:3 MIBK / iso-octane (1 x 57 L), and a second time with
neat iso-octane (1 x 57 L), pulled dry and then dried at 45-55°C. Yield 93.8%th.
Onset melt combined with degradation = 185°C by DSC.

NMR (CD;0D) & (ppm) 1.52-1.54 (d, 3H), 1.72-1.78 (m, 1H), 1.83-1.90 (q, 1H), 1.96-
2.03 (m, 1H), 2.17-2.19 (dd, 1H), 2.22-2.25 (d, 1H), 2.28-2.36 (m, 1H), 2.39-2.51 (m,
2H), 246 (s, 3H), 277-281 (t, 1H), 285 (s, 3H), 2.90-2.98
(m, 2H), 3.10-3.16 (dt, 1H), 3.44-3.48 (m, 1H), 3.52-3.55 (m, 1H), 3.57-3.61 (m, 1H),
3.64-3.66 (d, 1H), 3.89-3.94 (m, 1H), 4.16-4.19 (dd, 1H), 4.35-4.38 (dd , 1H), 5.43-
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ca. 2 h. After a further ca. 1 h age, the product was
collected by filtration. The bed was first washed with

wo pdovaeeds 2: 3 M BK / iso-octane ( 1 x 57 L), apdI/aP2009/054295

second tinme with neat iso-octane ( 1 x 57 L), pulled

d nd, th dri t-.45- . i 9% N, t

cEde Mol Bea s 7. Basheaz e, 1L B deRdp dd b TRg 732 (@a. 1h),
(TD3CD)2H), T.pPKY, 1H)52-1 .54 (d, 3H), 1.72-1 .78 (m

1H), 1.83-1 .90 (q, 1H), 1.96- 2.03 (m 1H), 2.17-2.19
(dd, 1H), 2.22-2.25 (d, 1H), 2.28-2.36 (m 1H),

2E88wmPle Blpréparatidd) of tRe A6rnf $ of 8idepitdht Halet&1 (t, 1H),

bt 2200 B gt At ool o 7o

18fHd warmbeld B BB75E. Thd) sol@icBInG: Bierdchintdldplead whBmAedgel washing

-4..38 , 43-5 46 8
nggo%%ﬂ%%gééﬁé Ie.g?ﬂwelﬁua?og \ge/s geht%lfle(d d%??(b%ﬁo aﬁd %sooctane
7(R3B 7). 85 aditbd dvdy 9 mintiey sTheldpnterts88ergsheld H) 70-75°C to ensure
Ex I ' o '

CERIREG Sl HhEChAlo b MoBRLe o RLCORHERIAR Moprt (Fom 1
nmedday 13.4750-poepayéd ketoodieg (VERBKple24 7 @ak)addad andrthedobtents were

S L AR PR L)) GBI o
sébmini maintersng diee Eengubratorer 6t b tAG3ANd Tiheasatamwes (slirr88 at 57 to
I kad ' . t

42 oo BUBURE o 11 B SATL B, 'z o
c owingaining tleDte6p et irect B po AR ambtheatistufd-oasstlraeted,! hour. The

3 j . d d
PR EBRTE ARG B2 RIER S i N Ao
Mpee isotabext byfilgratjorl waiheéd twices witll dedixtve pf iBodmames(04&hi) and MIBK

sgg ' n[ih%gsotgp %@tfe@r‘%%g%tégf"griﬁ %&aéuﬁr% &%g't%&mge glk/g;gl{a)ﬁt maleate,

stirre ours.
i BomTt &1 ¢ I4306th). was added to the slurry over 2

h | ot ai.ni ng. ra to 63C and the
mgﬁ%%rngaagosn%%dp\rg%H?%%S%ﬁoﬁﬁ.%%@5 Q?éfry was cool ed

t NMR(CD,OTBG (epey) 1510063 $d, i), Was-1sA7 (nm,eld)f ©.80-1.8%oggr 1H), 1.94-

T ro t i-spl d Ll trat S '

WP DAY e 282 PacuEt 20451 47RO T ol 8 7B (1 11,
| 2.83THE3)0LIN-N06 (rldrimpl 3609-5.06 Giti MHR 34681501 (ON SRi)t 8.64-3.67 (d,
Y/ it ant t F ' 9 4. 39

OHE S RE BhTea Tdi€1e LB Mhat S6n B ECTH) Hagsas . 1)
NB/R6 ((CBODB. 76-6.9P (9t, 1HH 5:85-6.88 (ddl,1H3H).27-X.B8dd, 1HY 7(70 (s, 2H),
1228 1.80-1 .89 (g, 1H), 1.94- 2.03 (m 1H), 2.15-2.37
(83892 38-2.51 (m 2H), 2.44 (s, 3H), 2. 78-2.84

(t, 1H), 2.83 (s, 3H), 2.90-2.96 (m 2H), 3.09-3.16

(gt, 1 3.46-3 5 3H), 3.64-3.67 (d, 1H),

34 QYR QTaGn- LA 4. 18 (dd, 1H), 4.32-4.36 (dd ,

1rhe XRBOpattdd (Wps Hebermined on a a PANalytical X'-Pert Pro powder

diffractometer model PW3040/60 using an X'Celerator detector equipped with a
monochromator using copper Ka X-radiation. The acquisition conditions were:
generator tension: 40 kV, generator current: 45 mA, start angle: 2.0° 2 Theta, end
angle: 40.0° 2 Theta, step size: 0.0167° 20, time per step: 31.75 seconds.

The sample was prepared by mounting a few milligrams of Example 5 on a silicon

wafer (zero background) plates, resulting in a thin layer of powder.

The Pattern is provided in Figure 1.
27
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6.26 (s, 2H), 6.76-6.81 (dt, 1H), 6.85-6.88 (dd, 1H),
7.27-7.31 (dd, 1H), 7.70 (s, 2H), 7.88 (s, 1H). X-ray

w@oadar49gé f fraction. (XRD) The XRD pattern wasPCT/EP2009/054295

de}srm’ ned on a a PiANaI ytical X -Pert Pro powder
P304
G oo ITREFL oA ean egratl it HrEtEiGEY neta ange

Xpeadatat7i3no.1, 'Vfﬁoak;qmd) Si0.n pm2.2oehd) 16.68% 1 Wweyeses, which correspond

SRBSEAL Rl A5 3040 BT SR
step size: 0.0167 2Q tinme per step: 3 1. 75 seconds

of OB AP g DRt | VA irs (2 el pEdkgieal ) Sovently the

ploBbwing pBSiHbAd MY3im1a 1601, ayer+oof, nowaieﬁ The+0.1, 15.0+0.1,
Pattern i sgrow ded in Fi %ure 1. Form 1 orve%n t ant

nap-8a0-d. d&1Be. i et -1i 44959 1c O H 00 chaf e e2PdePd, 20.320.1,
t Q@Q@O ang e, PeaK 8“%0? 396401 d@gﬁé%c 1wh|cIJrgor9%sp%nd respectively to d-

.1, '16.50. 1 degr ees, orrespon
r @mtgsl a2,y 1t.& 813 sfbéc? ﬁgé %9ab.812.492 5.2, 15. 8 4.8.45,474,0.4, 43, 4.2,

a (A) Form 1l orvepitant nal eate
tggl caﬁpégexhlgafs 2 theta angl e peaks at essentially
the follow ng positions 7.30.1, 7.50.1, 10.70.1 ,
1%8#%%#701, 15.00.1, 15.30.1 , 16.50.1 ,

1 50.1, 19.30.1, 19.60.1, 20.10.1,

2letgoen1|al sOnipg . calorinetry (DBQ) was carriedBow.on a TAQQ@@DOlcanrlmeter

[

S5 S8 el gL 5SRO HghBEAES o Bligh) BERIFHHRS paced o
4top, andl Ight arimpediwithoud sgaling. the pan.1Scam, rgteqpfg‘g} fares niimyte. Sample
T I [ f n r

(B peRErY 3, Sng oS e gD e PR p B YForm 1 is
sali@pﬂdéd@f FauseR! e 6 was wei ghed into an aI umi ni um pan,

t I I t
V\ﬁ]% épgﬁlﬂbaﬁ§@ géc}gng%a?ggeot brgg%%l{: térﬂpﬁr]gw‘lﬁ% ed?c%f rg)?nt can be
srepértgg hsethﬁeequntafﬂlmgzmsewmnqﬁ@tﬂrﬁﬁgar@np@lv reported. The onset
V\[]Yrﬁfé'rétﬁl%tlsw |ﬁ%ss%c{: M Hﬁtﬁe Iéad?ﬁggéfvé?ﬁgan% E\Mgﬂrhg b%sellne
reportin he onset or erature

M0dﬁraéaheﬁhar@aasynén¢t@<pmqlm endothere with oapet hemmera’qlg,e of 185°C
OBSHibinb §IRE Y dcBMEBLFioen! v reported. The onset

tenperature 1s the intersection of the |eading event .
t Wganthewnelh is isembined| Witte thevddeedatidny théanepsans sHithin the art will

g%ﬂ%%leagtgetﬁmgfﬁrh?mgér bR |Pﬂ§ee5n§e?mtrt%%%?attﬂfe m&Phe observed with

I he econposi tion.
different batches of the same material.

Solid State Nuclear Magnetic Resonance.

BC solid-state NMR data of Figure 3 was acquired using a Bruker spectrometer
operating at a frequency of 90.55MHz for "*C observation. A 4-mm Bruker HFX MAS
(magic-angle spinning) probe was used. The Example 4 was gently packed into a
zirconia rotor and spun at 10 kHz, at a temperature of 296K. Data was obtained using
ramped cross-polarization and a TOSS (total sideband suppression) pulse sequence.
Proton decoupling was performed at an RF power of 100 kHz using the SPINAL64

decoupling sequence. Characteristic *C NMR peak positions are reported in parts
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When the nelt
person skill

rgkn%rep%tcglﬂlcta PO0% ;Fo% tHoh

arlz

roSs-po

S Pn EoRdima STl e P

I's conbined with the degradati on,
inthe art wll

t he

appreci ate that small
wQ 2000424996 i n the onset nelt tenperature nmay bBCT/EP2009/054295
observed with different batches of the sane material.

gulr?tna ;gorﬁh\/g gﬁency %P%L%%Pa%ggmgﬁ&ﬁlan 1%?(5) [gm hgang have a

Bpmelcrerons:m e¢t0.® ppheausgehahsngnattalavafiakiily @nd yalidration.

gghgr?nacgutlﬁaf cor?f[ig bsgrvgt I on.

robe was used. The Exanple 4
wasvepdarttl maleatk €drm it wilhnnrirmailgn bat not oecesnarilppber famuldled into

A 4-mm Bruker HFX

&g

si de

MAS

ﬁg ggect the

n

sinpartesss airpctpd|ts @hampoentel cBmpositiordecmopisingyOnapitant maleate
pg&fnglirred at an RF power of 100 kHz using the SPI NAL64

decoupl i ng seguence.

Char act e

ristic 13C NVR peak

poshletisahsrvapibant eraieatteﬁomn 1pave dper fomnl latesia s wipitg to off-white film-

f t b I
SR iRAS ¥ Bphihel FHRET30 R S0eBadndbo P whicn
v aiovidhb ianiimyn ediadie Cedéasbrcrﬂthemctlv@h@rew&]’é didri cn:ﬂladmlnlstratlon
c it v 0
o o0 ;0 sRERiette ) bRy B e b e Bl lBtodL iy Toble
cbelpesitions prior to admnistration to a patient. In
OREHBIPCELmoblifiod B SOLERT L Spiflef Bl t O
phar raceu a ONPOSI | ons_conprising Orvepitant
mal eate Form 1. Tabl ets of mal eat e Fofr
Cowgonen een formul ated as V\hlot %nt?ﬁmg?%ﬁﬁ%l te fil Euntﬁtlon
round tablets cont n| n( é ;5 mg and 60 ngy
of orve_pltant whi| c &h 3 d ate 95' ease| of
t+he—active |||g| eth—ent—Fpr—oral—adni i"l str+att+on—THhe
Taplptaorent  exci pi ens and quantitative conposition fof
tablets are reponted in|Table|1l beI ow. Table 1
oré&PiRREhAILAD Feifm1Tdbh)1e%.§ Doyepi tant,bal eate, Note: 1. Active
Correspondl ng to .0 my "as of vep| tant 2.
r on ny ant 3. r espjondi
MEESB A5 BB or Yo Bnt 130 20br FE&bondi ndies 60 g Her
nt 5. Ve r ocessi Does not.
Laé"l§se%<%oﬁ;ﬁdre§t§ [ a}f%qprgrao 13905?5[2{ Z}W\g‘/}’églﬁt ant nmal eat e Filler
Cr&&g’rlm%ﬁ(%e sodlufO %O ddb 90588 m@) @0 Nu wWeKgs ) Disintegrant
manuf act ured usipg wet @ranul ation, dry bl endi ng|
Hyb@Rlk®Ise cOMpr essi on 1800 1idomgcpats.o@ proceagsss. Binder
Magnesium stearate 2.25 3.00 2.25 3.00 Lubricant
Purified water® Granulating
as as as as fluid
Total unit dose 300.00 300.0 300.00 300.0 -
Coat
(238p§\7déy® White OY-S- 9.00 9.0 9.00 9.0 Coating agent
. 5 Suspending
Purified water gs gs gs gs agent

Note:

1. Corresponding to 10.0 mg as orvepitant
2. Corresponding to 30.0 mg as orvepitant
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Drug substance, |actose nonohydrate, mcrocrystalline
cel l ul ose and croscarnell ose sodi um were si eved and

waleaoore49eel i nto the hi gh shear m xer granul at oPCT/8P2009/054295

approximately 5 minutes. The granul ati on water was

Spr%?rgS%EE%IO%O%ifilfr ubstance, |actose nonohydrat e,

g,te;},rgd croscarnel | ose sodi um
dey RelhfRéh d

§pr\&643s95 apsdsthoVBspeatih B riafpFRY¥éBt el y at
650C into a fluid bed dryer for approxi mately 45

(scr&ggﬁntg %%a/ L@% Wa()lnﬁs 51’18@95&{#“3%% nrqgl\kerg manufactured

wiigihg atgraselatiom dhyllerdieg, tabletrammwsﬁsadri ande‘llmeiolamg)wecesses

an‘L £l%%&%ggﬁlgét8§$n nio?lghmgeoh C,Q&Prgsgél drﬁ?é@|u|¥ouséranga(%roscarmellose
[ smctnumhwetm ﬁldybénamlr dancdnixbe intox tthe ehigtmsshbhre maigel foanulator for

I t d

CBPE S o0l 35e, SR PhEIBE ERTREERE g ghe ang
obutstancen daciossd ma’mhgﬂete qmdotyrwt)alllm tedlulo¥e SarkB 8 @scarmellose
WS GHUPBnl 1o Bl Edrll XS ko MbAB BT LPESARE a fuid bec
stiyer fan@ppfidxenately| 45t mmm&se(# Z%mC@Ib)amkbbd using a cnicahile(screen

n,cC er | I 3% i ght - gal AI MS 1.
Aﬁﬁ?’dgﬁt 5 dz;loti))ﬁ or'%t Spi%t ant Eﬁpgeat é'\)'tPFo?%)sf) thonohydrate,
chmrmrysiallmedelbjjosem aotéankjoseheoddanorrappagximatste?0 minutes.

b S a e o bt Fio e IS e Ay M mixure

olvtableadedvor bpproginfdtalpStndneteser usi ng copper Ka

-ra atlon raus Ccr | i, ne |tant
PSR B rfrap RRRERENG 5 T RERL T S PafBtsion machine to
C bistamc tireolateeidtablety. haﬁpadty@pk/%ﬂed@&’-&%%& alpls mh\anj;ed into a mixing

i ffrac att [ LSS .
tH%%SSP‘ﬁ%P%@%H@% A5 e d i evang SHF?W&’&%%%%? W%Eisﬂrd'”g- The
C tpjpts wiie Wnr eddited intng switablegpan ddater XRbprpdntetyn3% weight gain).
conprises 2 theta angle peaks at essentially at 7.30.1

7.50.1, 10.90.1, 12.70.1 , 16.50.1 degrees, which
correspond respectively to d-spacings at 12.2, 11.8,

8.1, 7.0 and 5.4 Angstrons (A). 3. Anhydrous
crystalline orvepitant mal eate (Form 1) according to
claim1 or claim?2 further characterized in that it
provi des an XRD pattern expressed in terns of 2 theta
angl es and obtai ned usi ng copper Ka X-radiation,
wherein the XRD pattern conprises 2 theta angl es peaks
at essentially the follow ng positions 7.30.1, 7.50.1
, 10.70.1 , 10.90.1, 12.70.1, 15.00.1 , 15.30.1
16.50.1 , 17.00.1, 17.50.1 , 19.30.1, 19.60.1
20.10.1, 20.30.1, 20.90.1, 2 1.1+0.1, 2 1.8 0.1
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22.60.1 degrees, which correspond respectively to
d-spacings at 12.2, 11.8, 83, 81, 7.0, 5.9, 5.8,

WG2009/13199¢ 5.1 , 4.6, 4.5, 4.4, 4.4, 4.3, 4.2, PaAr/EP2009/054295

3.9 Angstrons (A). 4. Anhydrous crystalline orvepitant

mal eate (Form 1) characterized by substantially the

same 13C solid state nuclear magnetic resonance (solid
sphf‘@/'%ll\/R) spectrumas Figure 3, wherein the solid

state NVR is obtained on a spectroneter operati ng at a
frequency of 90.55MHz for 13C observation using

Bl uker shydes rratallingn ArerignthAngggte ptfatsd & ﬁharaCter'Zed by

t eiRedrAbWY Betantd Kkay %oﬁlﬁérndiﬁ%tlérpWDPf)atﬂéPrkld% F| ure 1, wherein
Anhydrous crystalline orvepitant na| eate (Fo

atboK&Pngatiesn cis aprressed uipt ¥eePs (Haf dbetar? |aﬂdt<PP$%'”‘?q with a
PEiEM cEifseter &M d Ebppbaks XNYGispgct rum obt ai ned using a
spectrometer operating at a frequency of 90.55MHz for

13C observation using a 4mBruker HFX MAS (magi c-angl e

Sp! nni ng)\n@o@&% é#yst%lhh@rﬂ?%pﬁ&%w %af@‘at@%ﬁ%m ) §é’ddﬂ<§lh§‘% claim 1,
speed of 1 whérein the solid state I\/Rco rises

Cc cahargpierizesl it thay 3. wovides anXeay gowdgsdiffigcton (XRD) pattern
1@)%)r9§)se%’ln iefh?nsqg 23theté6a919ﬂ%9 and obftinePwith ajdﬂ‘ﬁ)aélgméter using copper
13 132.40. 3, 13 70.3, 129.30.3, 127.60
15@_)(5(3a_d33,t|0t1,2\/1her3|0 tl:ge XED4paﬂ@rchomgr$eg(2 tBeta@mg@(pe@ks at essentially

5 14 D 3, 0, 3 2 8. 43. 70.

26 dod 653073 Dol 21235080 5049 dgs, Stgh! ghrresponc
praspedivell tpdaspaviogabi dAR, ttApEsi, 7iloamdchapngstromgs (A).
anhydrous crystalline orvepitant nmal eate (Form 1)

according to any of clainms 1-5. 7. A pharmaceuti cal
canposi t Aolmydacusocrgstalijné or\@bazhrmrﬁaléatet(ﬁem d papaardingndp claim 1 or

PEER(IE RABRTRF ALl ER L PR RRRCS AT PR Rl Blspg n toms

( Eforz thely amgtenat oigaihod asiyig @bppdrekccKandiatich, whbmin theeXka pattern
A nethod for the treatnment or Og\{r

t hera
o’FO’t'pr Fag et Goglesyraakh o §87NRY i wE pOS'“O”S 7.310.1,

agmlpiSt /Y71, 1 90 ke 1MedBTRIO. 1, aﬁ5©ﬁ660t15\/§+0aﬂ0l1m5+9f1 17.020.1,
anhydrous crystalline orvepitant maleate éForm

at¢br@i nd 93¢0 dny! 9f+0e1, a2thst i1, 520 360.1A2R¥EAJd Flovt0the21.8 £0.1,
p ' I [

RS eob BT spofiy B L & BsByhok 4R 18, 2

aBxi é0y5.9pbst 5.AanARd.Mc4.614.6564H.404.864.8, 4. aarﬁss AsgstrmivisofA).

sl eep disorders. 11. The use of anhydrous crystalline

orvepitant nmaleate (Form 1) according to any clains

145 i n t Ashyireysaraystalineoforeepitedi ceateate f{foormt H¢ characterized by

t El‘fb%ttémgﬁy fal &%oeohéls%ﬁ& %ta?é nuclear magnetic resonance (solid state NMR)
spectrum as Figure 3, wherein the solid state NMR is obtained on a spectrometer
operating at a frequency of 90.55MHz for "*C observation using a 4mm Bruker HFX
MAS (magic-angle spinning) probe at a temperature of 296K, a spinning speed of
10kHz.

5 Anhydrous crystalline orvepitant maleate (Form 1) according to claim 4,

further characterized in that it provides a solid state NMR spectrum obtained using a

spectrometer operating at a frequency of 90.55MHz for "*C observation using a 4mm
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Central Nervous System di seases. 12. The use of

anhydrous crystalline orvepitant nmal eate (Form 1)
waec@ongideg to any clains 1-5 in the preparati oPCDEPR09/054295

nmedi canment for the treatnment or prophyl axis of

gﬁ@%ﬁiﬁggg\ﬁﬁ Trén'ra@tg%ngl%gsf’g)ﬁ@rér? _rpr)%ti)ecatsg {e%sp%rgbrséocgf%'éﬁ: a spinning
speed of 10kHz wherein the solid state NMR comprises chemical shifts at
173.6+0.3, 172.6+0.3, 165.840.3, 164.0+0.3, 162.6+0.3, 160.1+0.3, 146.5%0.3,
140.440.3, 136.5+0.3, 132.44£0.3, 131.7+0.3, 129.3+0.3, 127.6+0.3, 126.5%0.3,
121.840.3, 114.7+0.3, 114.2£0.3, 64.6+0.3, 57.0+0.3, 56.5+0.3, 52.8+0.3, 51.240.3,

48.140.3, 43.7+0.3, 36.6+0.3, 30.2+0.3, 24.0+0.3, 22.9+0.3, 18.7+0.3, 15.9+£0.3 ppm.

6. A pharmaceutical composition comprising anhydrous crystalline orvepitant

maleate (Form 1) according to any of claims 1-5.

7. A pharmaceutical composition according to claim 6 further comprising one

or more pharmaceutically acceptable carriers or diluents.

8. Anhydrous crystalline orvepitant maleate (Form 1) according to any of the

claims 1-5 for use in therapy.

9. A method for the treatment or prophylaxis of Central Nervous System
disorders  comprising administering to the mammal, an effective amount of

anhydrous crystalline orvepitant maleate (Form 1) according to any of claims 1-5.

10. A method for the treatment or prophylaxis according to claim 9 wherein the
Central Nervous System disorders are depression, anxiety, posttraumatic stress

disorders, emesis and/or sleep disorders.

11. The use of anhydrous crystalline orvepitant maleate (Form 1) according to
any claims 1-5 in the preparation of a medicament for the treatment or prophylaxis of

Central Nervous System diseases.
12. The use of anhydrous crystalline orvepitant maleate (Form 1) according to

any claims 1-5 in the preparation of a medicament for the treatment or prophylaxis of

depression, anxiety, posttraumatic stress disorders, emesis and/or sleep disorders.
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