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'SUMMARY OF THE INVENTION
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wi th 4-(2-nmethyl propyl oxy) phenyl net hyl -i socyanat e of
formula Il H3QL CHCHZ O/-\ CHZ NCO H3C 10004] In )
wo 28@B7@ebodi nents, about 0.9 to about 1.1 equ¢alSib§ozasis
of the (4- quorobenzyI) (1- et hyl pi peridi n-4-yl)am ne
is used per equivalent of the 4-(2-
met hyl pr opyl oxy) phenyl et hyl -i socyanate. Some
enbodi ments further include isolating the conpound of
that ihelndeg ractinggfl fimorobéreyl) € hakihpigipetidingonprenhgdémmm 8, t he
isolating includes adding a salt-formng acid after
the reacting, isolating the fornmed salt by sol vent
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preci pitation, ade
system conprising a
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enbodi nents, the salt formng acid is selected from
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[0606] Another embodiment disclosed herein includes a crystalline form of N-(4—
ﬂuorobenzyl)—N—(l—methylpiperidin~4—y1)—N’—(4—(2—methylpropyloxy)phenylmethyl) carbamides

that exhibits a X-ray powder diffraction pattern comprising peaks having d-values in angstroms
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(I') adding an anpbunt of an organic aprotic solvent to
wobbmraguyeous salt solution sufficient to di sporNg2d08034813
conmpound of forrmula 1; adjusting the pH of the aqueous
salt solution to a value of at |east about 8.5 by
of alﬁﬂg i, bo:ﬁyoutlofo A aQ&Iﬁ% 13, a@ABWb”Qooﬁt E?r:}bo&fﬂr Eipeang (E) In one
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sol vent and
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of [QIX)@] or geanmtltibr Smbmtﬁmt:nt distlogd elere&ﬂhﬂddldﬁ&nhethddhtﬁr the preparation
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hal ogenat ed hydrocar bons 3esters of aliphatic
carboxylic acids, alcohols, |actones, ethets, and

al i phatic C4-C8 ketone [ 009] Anot heg; e blekprs

di scl osed her e| cryst e\CL/Orm oF N-(4-
f1 uorobenzyl) -

- et hyl pi peri d| n-Z- yh) -Nis /4\1@- | propyl oxy) phenyl
met hyl ) car bani de pr oduch by the process that

i ncl udes dissolving a hem@tartrate salt of a conpound
of formula |l in water: |H3 dﬂCI—B F/ O ,CHCH 9
/1 CH2 ~NNH CH2 C CH2 11°0 3 WD 2006/ 037043
PCIYdus X0 057c0814E B8 organic aprotic solvent to the aqueous salt solution sufficient to

dissolve the compound of formula T;

adjusting the pH of the aqueous salt solution to a value of at least about 8.5 by addition
of a base;

removing a part of the organic aprotic solvent;

cooling the temaining organic aprotic solution to less than 15 °C; and

isolating any precipitate formed.

{0008] In some embodiments, the salt of the compound of formula 1 is a hemi-
tartrate salt. Some embodiments further include extracting the aqueous solution with the organic
solvent and collecting all organic phases prior to removing a part of the organic solvent. In one
embodiment, the organic solvent is selected from the gTéup consisting of one or more of the
following: hydrocarbons, halogenated hydrocarbons, esters of aliphatic carboxylic acids,
alcohols, Iactones, ethers, and aliphatic C4-C; ketones.

[0009] Another embodiment disclosed herein includes a crystalline form of N-(4-
fluorobenzy!)-N-(1-methylpiperidin-4-yl)-N"-(4-(Z-methylpropyloxy)phenylmethyl)  carbamide

produced by the process that includes dissolving a hemi-tartrate salt of a compound of formula I

n water:
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addi ng an anmount of an organic aprotic solvent to the
aqueous salt solution sufficient to dissolve the
wo mogaogyd of fornula |, adjusting the pH of th@n@ggﬁgmﬁmh3
salt solution to a value of at |least about 8.5 by
addition of a base, extracting the aqueous sol ution
with the organic solvent and collecting all organic
phases, renoving a part of the organic aprotic
addmg@h\aelnuqt of ew bigagjc bpretic sodreai mltﬁ@a@é@ﬁ@hiﬁscﬂxﬂfoﬁtshﬁicmnt to dissolve

.t h 15 d |
the C§Ig Ogl}l% I% cirmuira 5 %? 8—51‘:&&: %ﬁglaﬁtléeﬁ)g%a | n? %/o a value of at least
aboutd% § bl agditiohef elbﬁsd Sxth(lﬁlg fHeUi@ﬁ@JQE BV iorr Witk bre orfamc solvent and

eridin-4- met hyl pr opyl ox
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BaFat PBRedimnt Ndiselosed o PesBEN Zi| )N(\Muorobenzyl) AN-(1-
methylﬂﬁérmyrl {DJyQ&I” L(di(ﬂnféﬂlyip}opglox{()‘l ﬁl?enﬁﬁieh%l)@ir%h@xlﬂémktamate of
P ylnethyl)carban1de -tartrate, conprisin
Onmg er'form ng the reaction for synthesizing the conpound
of formula | as described above, adding tartaric acid
after the reaction, and isolating the hens-tartrate
salt forned. In oneuenbodi ment, the isolaifing includes
obtai nfng the heHLﬂ+tartrate salt frpma susQEnS|og
f or med gfter addid’i on of tartarlc acu& In one

~enbodi e e liso atlng sles -prieeispi t ati mg t he
hem -tart saI t Yby cooli sol%nt regoval , }addi ng
a non- soI oL.Na _CRRDI on of thesejnmetho )

[00121 Another 8HboanentCﬂasclosed herei n i A&l udefza
crystalline form of B¢(4-
f1 uor obenzyl ) - N- (1- et hyl pi peri di n-4-yl) -\ -(4-(2-meth
yIpropyloxy)phenylnethyl) carbﬁnide hemtartrate that

ra er d ction pattern conpr|5|ng
plaLs havgﬂ )%“?5 ‘%rg’gfolg?nt ql {;@‘?‘?BH% WS Bsthed 49 e preparation
of about 16. 7 N@bﬂudiroﬂdﬂzﬁ) Né(bfﬁt&hyﬁm%ndﬂlbﬂw‘j N6-{41g2 ﬁgﬁﬂbropy]oxy)

t bout 4.44, d about
RN NN e e
compound Ioﬂ ﬁﬁﬁuﬂaﬂeﬁ ldsschibad dtgve] -a!dcﬂhgd EStattidadd ﬂﬁérﬁ%a&fox% alUlolating

ﬂw]ﬁmB&HFm% % 16 7, about 10.2, about 8.2, about

it T 35 o, B eabie el b the hei-
tartrath sﬁﬁﬁomboﬂispe&sﬂ;ﬂ fora 2@ li&eﬁadaﬁmn%b@dﬂané aéf, Iﬁkéﬁé”embédlﬁgnt the
about 4.49, about 44, about 4.35, about

1solat1zg %fud%aﬁ‘tlplgatlg% thedﬁau gxﬁgﬁq saft EBrG:OO{u@m sayenf Fpn@gy@l addmg a non-

solvemrm@damﬂatxonbh&e@%t&dgr ystalline formis prepared by
[ the conmpound of fornmula IV in ethanol or

d
alrﬁsjglnw : Bhetenppdigred diapiercd Sorpiropeidss:a oysidine form of N-(4-
ﬂuoma&@ﬁj &%?%%ﬁﬁﬂ&i&%?ﬂ?@ﬁ@%&?zléethﬁﬁﬁpﬁgmp&hﬁﬂé@ygo arbamide

helm-tartrate that exhlblts a X—ray powder diffraction pattern comprising peaks having d-values
in angstroms of about 18.6, about 16.7, about 10.2, about 6.2, about 6.1, about 4.63, about 4.49,
about 4.44, and about 3.96. In one embodiment, the X-ray powder diffraction pattern includes
peaks having d-values in angstroms of about 18.6, about 16.7, about 10.2, about 8.2, about 7.7,
about 7.4, about 6.5, about 6.2, about 6.1, about 5.86, about 5. 14, about 5.03, about 4.78, about
4.69, about 4.63, about 4.49, about 4.44, about 4.35, about 4.10, about 3.96, and about 3.66.
[0013] In one embodiment, the above crystalline form is prepared by dissolving the

compound of fognula IV 1 ethanol or an admixture of ethanol and isopropanol:



2 (IV) cooling the solution to a tenperature of |ess
t han about 20 C, and isolating any resulting

" wo Rog6i#ki ated solid. In one enbodi ment, the tEnpesmHswRSI3
during the dissolution step i s about 55 to about 90
C. In one enbodinent, the cooling rate during the
cooling step is about 0.1 to about 3 .
100141| Anot her enbodi ment d| scl osed herein includes a
crystalline fornﬂeﬁ+l\l-(4 CHa
uor obew;yl )-N-(1 rret yl pi per| d| ns 4- ng_CN
(4- (2- etk py op )pheny y‘lcai car bapi de

tartrate p ced yarreth hat |ncludsd|s ol vi ng

t he coppountd” o CLQN [‘Zﬂ"i\{_ll et hanol or | anw@dni~xbur e

of et hanol and |s?oprmpano? at a tenperatuye of about

55 to fbout 90 C. CH3 H N} H3 HO C02- 1 O NCH CH3

MCH2 Y CHC-NH~-\ HOCOZz 2 2 2 (1V) cooling the

sol ution to a tenperature ofYkss than about 20 C at a

to Ghol3i0¢ aly ultin
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preoqﬁtﬁ’&d doliverih od¢ stnlbqglsmt H@rtemwrttnradu@@sthadlémtoamep Feabout 53 to

step is about 0.1 to about 3
wouts B S ezé;‘fd'%‘)ii‘ﬁ?e(‘ the SPRinE sate during e pouT8 88 a2 2 met h
°C/miylifar opyl oxy) phenyl net hyl ) car bam de tart rate that
éﬂ{{@] ?ﬁlxthr agmtﬁ)%yr\rge%{ a8hbdel %%teﬁnoﬂclgéést eE@stﬁQﬁ@fdn%' JTN-(4-
hav es I n angstrons of about .
ﬂuorcabﬁzavt>~1~1@1 ﬁcth@lb@amdwem N’ e(b@memympy@bﬁuhewlngﬂwl)ancrarbamrde
r T
trtafg R DR £ et pieh A b L ool RO thanol
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about 6.4, about 5.91, about 5.46, about 4.99, about
4.90, bout 4.62, ?eut 4.50, about 4.37, jabout 4. 20,
about 3.87, abouti~3i*73, about 3.58, Ci&bout

about 90. [0016 ot her en‘ood|Omanﬂmd¢§3
i ncl udgs &+,

sta e formo
fl uorolenz (1 methyl pi |n- 4-yl)-N
yl propy|l oxy)phe W*)\ arpan de tartratesd ha coy

exhi bitjs a X-ray 60 er ditfraction patterln conpri sing

peaks Having d-valuef in angstrons of abgdut 12.0,

about 10.7, about 5.86, about_4.84, about 4.70, about

4.57, and about 5 WO 2006/ 089043 PCT/ US2005/ 034813
cooh?iﬁ%h% dﬁonﬁﬁﬁz kD RtdnGlerahi&f 8 16QANn0at6t TOOTUMLG. rafnd about 0.1 to about 3

ment exhibits a X-ra povvder diffraction
°C/minute, and isolating any resulting precipitated solid.

[0015] Another embodiment disclosed herein includes a crystalline form of N-(4-
ﬂuorobenzyl)—N-(1-methylpiperidin—4-yl)~N’-(4—(2—meﬂtylpropyloxy)phenylmethyl) carbamide
tartrate that exhibits a X-ray powder diffraction pattern comprisng peaks having d-values in
angstroms of about 17.4, about 10.2, about 5.91, about 4.50, about 4.37, and about 3.87. One
embodiment exhibits a X-ray powder diffraction pattern comprising peaks having d-values n
angstroms of about 17.4, about 10.2, about 8.8, about 6.4, about 5.91, about 5.46, about 4.99,
about 4.90, about 4.62, about 4.50, about 4.37, about 4.20, about 3.87, about 3.73, about 3.58,
about 3.42, and about 2.90.

[0016] Another embodiment disclosed herein includes a crystalline form of N-(4-
ﬂuorobenzyl)—N—(l-methylpiperidin—ﬁi—y])uN’—(4—(2—methy}pmpyloxy)phenylmethyl) carbamide
tartrate that exhibits a X-ray powder diffraction pattern comprising peaks having d-values in
angsttoms of about 12.0, about 10.7, about 5.86, about 4.84, about 4.70, about 4.57, and about
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pattern conprising peaks having d-values in angstrons

of about 12.0, about 10.7, about 7.4, about 6.9, ]
WO 20050037048. 6, about 6.2, about 5.86, about 5.5FcEbodhsn034813

5.28, about 5.16, about 4.84, about 4.70, about 4.57,

about 4.38, about 4.09, about 3.94, about 3.77, about
3.773hetdina B bt rest H%s BRRY SnéBmb O bOU 0 :

and about 2.93. [0017] Anrcl)tﬁrgrOdeQ fdr%rgﬁst 30 Pty o dtFraction
Patigan FQITLSing PRakd davine drelprsdn arrgstrqmﬁeofpbep azat abomt 100f, alidae7.4, about
6.9, §504558 A%G@éﬁ%@&t%e’&%% o?l?%??iﬂ&ﬁ stRAL, 4 ek ééfa%f)lbtrﬂfrﬁjr apout 470,

sus end |ng a sol npou nd
aboup\cys nehent 4p8.cbpg %Qﬂ V‘@qut 3.9¢HBouHE77, aNettB. THabdd 3G0) dout 3 .46,
abou'f3§5 abm@?‘ﬂ@"ﬁldqé CGHZ\ N~ NH\ I T CHz C ~CH2' HO
stlrrlng the suspensi on whil e addi ng
cr j@tla] s ebughaembodistel discheed lardn Gehdescmethod faksibaration

0 rature of the solvent
of e RO LTEA st S RGBS ot o germpound
Offom@@}aﬁhdamaoroacecﬁbmdl ment, the aprotic solvent is
sel ected fromthe group corrprisi ng of one or nore of
the fol] ow ng: alipgatic or cyclic ethers,|carboxylic
esters,| | act ones, Halﬁkanes and ali pttagl c C3-G8 cos
ket ones| FIn one e ment, the seedl |s car out
at at re about 40 b i*8p C. e
enbodi nt t her ncI udei"l( ng the suspensipn at
a rate [from T abe -0, 1N abou 1 Cmnutel Inw
enbodi nent, the sdspensn or'bs cool ed to abput Toom
t enper ture [ 00181 Ahot her enbodi nent dis | osed
herein includes a nethod for the preparati on of the
crystalline form descri bed alibfe t hat incl udes

and s%an%QﬁEjé u@&nﬁox‘? Mﬁﬁé ?ddkﬂlg% sEa? Ee@i?g sgtaéhzrfc)foqqa ( gf:sr(‘rg)e%?rﬁm In

| uor obenzy
one f—‘y‘lbﬁiﬂleﬁyt &Nyrpmyﬁh réttltMO)vemadublamthabesusneaﬁmg ateg i0from about 30 to

aboum optody eﬁ oA eGhY ?Jtﬁ%@gprgt?%mvegt is selacted 1’1019 |tl-)t _§PuR gpmprising of

N-(4-11 uorobenzy
one qrzmrﬁe@ww @ibpwgoxlwﬁpthmmynim dibydry, ceanmme@te-ﬂ 1a6tbiedl #lcans, and

Ihélpé- K t, at gratures from

P about %Oe@({hgs about %%ginye%{] the Seeam% hecasrrlﬁ%dp & GHEW‘?FEI“%@ from
aboufef@dp ﬁ@out B9 §€.alng ereldslingdnt ﬁtrther mclyd;dsa:bblmgehd‘ SEHBnSion at a rate from
b td@ G4 nd iso f the crystalline

abou dla?r om t ﬁn%u?ﬁ@ﬁ%lﬁrgno 1%'f SRFTSPHET 1 S9B6H ot room
temp@ais@l osed her e| n i ncl udes a met hod for the preparation

[sH}ﬁVIC Lé Q ar %g{ngern?glls% gs%{i 51%%?14111 Sc\ileg atrrllqe EodI fgrC tlhg gt%snarahon
of thé Icry@trabine rfzmy )iesbhlﬁdd aetdyap merdbsd mpéhdfmlg)a— ysththing ZorPBN(4-

r rbm in a solvent at
for e O s b8 it henimstirly 1 dscbemide
tamateem unhmrurtg 0§ Glyhtﬁllhﬁmfoa:hs af NU(SMREBEHY 6N A FéQhrL@yI) N’-(4-

0 C,whil dd t al d f [
(2~me$lg?q¥?}éz Xérgj(])'xfnixy:llla&h ) cla{t%mld’eyst‘fart%atesl?le as p81a1 CaL aparotlc solvent at

temperatures from about 30 to about 70 °C, stirring the suspension while adding crystal seeds of

the crystalline form C, described herein, and isolating of the crystalline solid from the
suspension.

[6019] Another embodiment disclosed herein includes a method for the preparation
of the crystalline form described above that includes dissolving a tartrate saft of N-(4-
fluorobenzyl)-N-(1 -methylpiperidin—dl-yl)-N’-(4-(2—meﬂ1y1propy10xy)phenylmethyl) carbamide
in a solvent at temperatures from about 0 to about 70 °C, stirring the resulting solution at a

temperature of about 50 fo about 70 °C while adding crystal seeds of crystalline form C, cooiing

6



6 WO 2006/ 037043 PCTI US2005/ 034813 t he obt ai ned
suspension at a cooling rate of about 5 to about 15 C
‘WOE’(%/OMHI to a tenperature of about -20 C top@bosioos/o34813
roomtenperature, and isolating crystalline solid from
the suspension. In one enbodi nent, the solvent is

the O%Fame ygsrp%?s% af) 8016}30rﬁ%roé g‘%@. g ttf:frmb@uis %5 ‘I"yﬂ%erg?nllr\étg Etéenleﬁ%rature of
aboac eoveto @bditabmh teniROpIrapad ablatig ﬂ‘h&tﬂhﬁﬁ@ﬂxbm thd subpension. In

onj r|Ie 0 81 enb

onc R RBRen eI Pl UHETaE ot FIHBCFem B Sqegis selcted
froﬁﬂthﬂ)grﬁhemisbmé‘bf(o]m oEinby o k@t ditandl; Mb;)ro;Nnol( rckldrof@thlie, 1,4-
di % ro on&éﬁﬁhenylnethyl) carbam de tartrate produced
10 ?g P6¢ fhat includes suspending a crystalline

for [nogﬁ] N ( Andthed npbeiney atsclosed herem mcludes a crystalline form of N-(4-

N-(1-ne Ip| er.i djn-4- Fg 5 propyl oxy) ph
ﬂucgﬁ‘gan@éi )mbﬁvﬂba%da% ! K‘éﬁ?emohylprﬁwéw ety barbamide

tartﬁaﬁé/ﬁbéﬁdeﬁ Be afpﬁfcﬁ’s% tﬁ’eft moludes suspendmg a crystallme form of N (4 -fluorobenzyl)-
N-(4- quorobenz&y pi_peri din-4 4-(2

N-(1-myeiRIPGB g )(ﬁ)ﬁ%ﬁvihﬁl@fowlpyy)@apﬂamhaa tfarltafraiee fafirate  or

mixdurRO! & @Pda1Bpy Ofolifs S@ﬂ vie-fl@frot-eAmeNat ﬁk%lplﬁeﬁgiﬁh-yn N -(4-(2-
about 30 to about 70 C, stirring the suspension whil

methigianylogypieyimedydrarymiderigteele yist Beps a9e 2pose mlent aﬁanperawres
frorh 894280 RYathit f’d“‘i‘: Qﬁﬂ’lﬁg e sbs‘B%sﬁ)gl\alfIﬁj{e Eﬁcﬁ‘@ ér?s@al seeds of the crystalline

suspensi on. [0021] Anot her enbodi ment di scl osed herein
forip i psbieQlatanect iyl catstdline split fere fhe gpspansion} yor obenzyl )

- N-fob § 21} Another embodiment dlSC]OSed herein mcludes a [r)és;t(a)l/lsnﬁ f{érri]n Ff N-(4-

perl - met hyl pr opy
ﬂu%@?teﬁ@{l) aﬁ%ﬁﬂmﬂdtra‘?-tﬂﬁ altée‘l -Grisetidear By varhsndeedy) t h@trbatmde

tar&a%rH%f‘cE% ‘?56 %%ﬁdc\éésqgat fi‘nc‘hﬁl@ 58 Rirgd thrt@fe salt of N-(4- -fluorobenzyl)-N-(1-

methgpipgtiginger)-di - Ezfa/ -@-ryqthy muvpm@tcy(@ewérpﬁwlb%lpﬁyru@(yr) ishehyyltofran or
acel%hg'yalt )terﬁﬁé'rm AR AbdRLd @Xﬁfu@fﬁr@ s@iq"rmgaﬁ'lgt z%gbﬁstir% sohuélon at a

enperatures fromabout O to about 70 C~ stirrin
femp@%!r@t phgPosb Pt apua’o 3C whelapéding uWétab$eea9ooﬁJtl1e 50seline form C,

cooﬁp@%e gﬂalged’\’gﬁs&)&sﬁnqddtrhgc&qlﬂégﬁé of %@cgﬁ 50{0 iblaﬁt 15 °C per hour to a

crystalline formC, cooling the obtained suspen5|on
ternggratyrec@foibong2p € do 8ot Fnout teBperaiutehanst isaiging qmestalling gelid fom the
sus;?cn515§nper ature of about -20 C to about room
erature, and isolating crystalline solid fromthe
sugg)@?%h on. ATE@@ZE]nbMo]ﬁwethSCb}ﬁ@omrm ntclgies ¢ |costdlinh derei of N-(4-

ﬂuOL uor 0 é;\?ﬁ%ﬁ 3 1{21 Sa ger%ﬁm%ﬂo}fy PhRRY h(“?f h)(l% i pamide
tarh.ta;d pelodipz oy ph@tﬁ)pf’/ﬂm hlgplu) 6.6%r aprieol dragthanal that exhibits a X-ray
pouédtgrﬁ h#g+ch%ﬁ gta&) %grg]lyrﬁsm%;/ﬁ %1%% h%%%gtd vgl g n:]asﬁggx[ o orflobou(g 17.2, about

ano ractiron
16.(pabtear . 1 campt |4§|4,ng30p’e 615 éo etmivabng 413 a IQme enibndigagrsdxhibits a X-ray

t
po i b BB ine 4 R SRt BRI aR B 152 sbout
16.0¢abay 10pFowistert 9@) :ih‘onaﬁzﬁ |aboutma1; hiegun 6.00,Mpowt SL 130 aoaek 33, about 5.17,

havyij d- [ b
ol b i FEL SRl L A HRASRY Skl 3By, 205 %, o3,
aboabaom abo 0,42 advout3 B, Aidut BN UEd Hod3. 06about 5.17, about
about ut 4,54, about 4,37, about

b
Abol2 8 01 Adkign eBodient i ehias inih e oeBline SHgLE N-¢-
ﬂuo%o%ﬂzyiﬁthW&ne&y%erﬂbxWﬂ? B 1B ﬁaﬁylﬂbpﬂ&xy%hgﬁyim&%? 3] carbamide

Anot her embodi nent di scl osed herein includes a
tam@fty‘é)tr@ppqnﬁ &b P 1h té}pltyll\pn(eﬁlyi ether that exhibifs a X-ray powder diffraction pattern

mtplnugg @ﬁawhh% B'-‘vﬁlhesnﬁtaﬁ%/étlﬁfnp 8f Mdlinr 7, Yot Mo 2 (SoktdoBIdut 9.8,

ong | met h carbam de ‘tartrate

abob raibgilﬁwb oo G apeut 6&5 ghouirahypbow SISy atoad & ebeub 473, about
a X-ray powder diffraction pattern conprising peaks
havi ng d-val ues in angstrors of about 17.3, about
16. 2, about 10.6, about 9.8,



about 8.1, about 7.5, about 6.6, about 6.0, about
5.28, about 5.09, about 4.90, about 4.72, about 7 WD ]
WO 20067037043 PCT/ US2005/ 034813 4.51, about 4p3Busanouissis
4.26, about 4.04, about 3.86, about 3.70, about 3.54,
about 3.48, and about 3.02. [0024] Amother enbodi nment
d S N- (4-
L B enauT oL P AT s P Rl S R S50 . anc
abouyJQinoponxy)phenylmathyl) car bani de tartrate
l,$i ng ab ut 3% te of.uran that exhjibits a
SIBBD vl aPOH: ePtsBineh bt hPoh ot ey ssdiestom of N-4-
ﬂuorbtavmg-l\blélvméthﬁs1pleﬁd1amg)ﬂl—NO(IB(2QﬁetI@5b1§Hdpyl&)%x)ﬁlenﬂFh@thﬁd carbamide
abou£ 6.4, about

RS ST DR P R A —
comptisi6g , peabsolhﬁvné bslualin Hﬁgstrém@élf %batgtgm() éb&f%GQbQ}dﬁlt 5. 3bout 7.8,
ut and_ about

oD G BB B S APUCH Yo F b sHoT A et 450, abou

4.34, phtﬂht BRI bibdut 103, OIS, bbaAN3.¢0EP6itS1580%addhe.Gampound of
ﬁgkﬁ IV and a pharnaceutlcall acceptable carrier
en

tmbpslipent cybsclogedc hgrgin [iogpdF @ hpharmaceutical
compeﬁﬂitﬂﬂ lcﬂiﬁﬁﬁﬁn@th% GoR$BehdST Binfud N hiide p%ﬁé&ﬁﬁ%ﬁ? a&%btable carrier
conpositions that include any of the crysta
or dilgeht: s descri bed above and a phar maceutical |y
acceptablecarrier or di luent. [0027] t her
enbodi nment |di scl oseq _ ﬁreln |ncludes nme hod of
del i vering the co i of fornula Fto al hé

conprising st | 2 . ”dme npound of
fornmula | *F O C}+
A CHZNP O (1

Anot her entodlnent dlsdlosed hereln |ncludes a nethod
of inhibitimg an activity of a nopnoam ne:receptor,
conpr|S|ng admi ni stering to aggybj ect a conpound of

f
%58516] Other embodiments disclosed herein include pharmaceutical compositions
that include any of the crystalline forms described above and a pharmaceutically acceptable
carrier or diluent.
{0027) Another embodiment disclosed herein includes a method of delivering the

compound of formula I to a host, comprising administering to a subject a compound of formula
Iv:

C|)H3 —I
H —— N + (i"Ha HO 002"

F O\ ~CH—CH,

/Q/ -
N _NH W
CH2 \ﬁ ‘----..,_CHZ HG COQ-
O
L d-
1)

[0028] Another embodiment disclosed herein includes a method of inhibiting an

activity of a monoamine receptor, comprising administering to a subject a compound of formula
Iv: ‘



I'V: 8 WD 2006/ 037043 PCT/ US2005/ 034813 CH,” H, N+ CH
HO Co, O /CHCH3 CH ~ , NHHOCO- CHzi ~CH2 O2
" wo tdo¥h3 99291 Anot her enbodlnent di scl osed herg@nugmm5m3w13
includes a nethod for the treatnment of
neur opsychi atric di seases, conprising admnistering to
a subject a conpound of formula I'V: CH3 H N+ CH3 HO
Cx F /CHz CH CINHFc&K) Cz z Il CH O2 Uv [00301
In sone Dnbodlnentrs\Ntrhe neur opsychi atwi c di
sel ected| fromthe gro p consisting of,psy
schi zophfe schi fective g somﬁérs,
psychotif de 'SSIO af f ect di sorders
anxi ety, | sl eep dlgp%ﬂegsﬁH tite disorder
di sorder| psychosi s setondary to hypertens
m grai ne{_vasospasm ahd ischem a, notor i
trenor, psychonotor slow ng, bradykinesia, and
neuropathic pai n. 100311 Anot & enbodi ment di scl osed
0%5 I ”%n“%[ ET elanbngmggdlgc%se& H&eﬁl &ﬂd@?@ ]?nef%d for the treatment of
ro egenerative di seases, conprising adm nistering
neurd;@ycﬂauas-whjlee:ies tdmnmmm@dmmlmm arenbzect agompopndsefifermula IV:

enbodi nents, the neurodegenerative di sease,i s sel ected
fromthe group consiCsiing Parkinson's di sease,

Hunti ndton's di seds@! Al zhei nmer's di s€dse, HO €Oy
Spi nocer ebel | ar Atrop y, Tourettg's %Mngﬁcne,
Friedrijch™g axi chado- phc§;d|secse, Lewy
Body men Dystonla Pr sive Suprgnucl ear

Pal sy, |and LA ia. [00321 |Anotider™co,
embodi nfent di scl osed Her ei i Fncl udes a met Hod for
treati dyski nesi a &ssociated with dopanilrer gic

t herapy, conprising adm nistering to a subject the
com pound of fornula IV. 100857 Anot her enbodi nent

di f(ﬁh@lsed MELELDN chBEAIHERS, Me RURQS higfrict difatd ROsclected from the
group consisting of psychosis, schizophrenia, schizoaffective disorders, mania, psychotic
depression, affective disorders, dementia, anxiety, sleep disorders, appetite disorders, bipolar
disorder, psychosis secondary to hypertension, migraine, vasospasi, and ischemia, motor tics,
tremor, psychomotor slowing, bradykinesia, and neuropathic pain.

[0031] Another embodiment disclosed herein includes a method for the treatment of
neurcdegenerative diseases, compnsmg admmlstermg to a subject the compound of formula IV.
In some embodiments, the neurodegeneratwe discase is selected from the group consisting
Parkinson’s disease, Humtington's disease, Alzheimer’s disease, Spinocerebellar Atrophy,
Tourette’s Syndrome, Friedrich’s Ataxia, Machado- Joseph's disease, Lewy Body Dementia,
Dystonia, Progressive Supranuciear Palsy, and Frontotemporal Dementia.

[0032] Another embodiment disclosed herein includes a method for treating
dyskinesia associated with dopaminergic therapy, comprising administering to a subject the com-
pound of formula IV,

j0033] Another embodiment disclosed herein includes a method for treating
dystonia, myoclonus, or tremor associated with dopaminergic therapy, comprising administering
to a subject the compound of formula IV.

{00634] Another embodiment disclosed herein includes a method for treating a
thrombotic condition, comprising administering to a subject the compound of formula IV. In

some embodiments, the thrombotic condition is selected from the group consisting of myocardial

9



dystonia, nyoclonus, or trenor associated with
dopam nergi c therapy, conprising admnistering to a

wo 280838t he conpound of fornula W [00341 A%ﬁ@ézoo:ms:&su

enbodi ment di scl osed herein includes a nethod f

treati ng a thronboti c condi tion, conprl si ng
L B e S
penphf&ﬂlve@tzlaﬂd1f;era@ermﬁdma3gﬁm¢3d1mml sting of nyocardial 9 WO

2006/ 037043 PCT/ US2005/ 034813 infarction, thronbotic

or ischemc stroke, idiopathic and thronbotic

t hr onbocyt ogsaiEs MCNJIP"HON @Em}mémwm&ul ar

di sease, and Raynaud's S | PT1 ON

T DRAWFREES | @oﬂs%]faw@ eé?i}fc’ffag“ g%ﬂﬂ%‘ fofth Y5 the free
base céhfolhPatfb@uPat t ern of cryst al form Y of the free

base conpound of fornula
D BREST R GhXpat PRI of TEFE o Ot i AYSRT fi Rof the

Compoggqumlaqf\/forrml a |IV. [0037] Fl gure 3 is a X—ray
powder diffraction pattern of crystal fornéB of th

c¥38und Fagurs 8rima £ToY PPU@FSS}hf&Fﬁ{?PeP%st C‘SZS‘F‘%@”“ B of the
compaggg\pf%nﬁﬁglfvr action pattern of crystal form C of the
und of formula W [0039] Figure is a Xr
pﬂlﬂélﬂir difiguradt is on Xpay teyeeroflifip é’PalPa“FB? ﬁf B‘YétPI ¥cﬁél C of the

ng] formula N. 100401 Figure 6 is a X-ray
Compogg er F¥raction pattern of crystal formE of th

e
cﬁ]ﬂpﬁund aguré Orind 1Ry, pop@@4]§l]ffrp:¢tgq1}r patter gf gryséal gy-m D of the

action pattern of crystal formF of the
COmPOE“M%m‘gM& fornmula W DETAI LED DESCRI PTION OF TII E

PBEWHRRE[FI&NB@)SREMFI&FQ@WQTI’ Oifdragitaaf pgttern of crystal form E of the

chopl kyl - N-aral kyl carbami de is
mmpoﬁp? tafc uorg}benzyl )-N- (I -

m{aﬂﬂhyll pi peigireiTnisda W-jy Nvowflar (fmetidry ppitaop i GiojF)ab Hemy Fnef the
Xh;carb de of formula l: CH3 NCH3 F/ CH3 CH 2
Compc\mﬁl ‘CHz | CCHz 0 (1) Synthesis of
N-(4- fI uor obenzyl ) -N-(1- et hyl pi peridin-4-yl)-N -(4-(2

- met iyl PL QY 9RYPRIPTION OF THLE PREFERRED EMBODIMENT
[0042] One useful N-azacycloalkyl-N-aralkyl carbamide is N-(4-fluorobenzyl)-N-(1-
memylpipeﬁdin—dlayl)-N’—(4—(2—methy1propyloxy)phenylmethyl)carbamide of formula I:

Q CH CH,
—N N Q/

CH C
|
(@]

(D
Synthesis of N-(4-fluorabenzyD-N-(1 -methvlpiperidin-4-y1)-N’-(4-(2-methvipropyloxy)

phenvlmethylcarbamide

[0043] One embodiment is a method of synthesizing the compound of formula (I)
comprising teacting the compound of formula II ((4-fluorobenzyl)-(1-methylpiperidin4-

Fb—Q-CHZ—MNH —CN—-CH3
Uy
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phenyl et hyl ) car bam de [ 0043] One enbodinent is a
nmet hod of synthesizing the conpound of formula (1)
ng reacting the conpound of for rrul a
WO%@EB Oa%r obenzyl ) - (1- et hyl pi peri di n- 4- a‘ﬁ‘#ﬁ%wﬁs’?ﬁm”
HNH--CNCH3 10 WO 2006/ 037043 PCT/ U82005/ 034813
with the conpound of fornula Il
(4- (2-met hyl propyl oxy) phenyl met hyl -i socyanate) H3QC\

with tﬁ:%t 9{3 grgg\f f&ﬁmﬁ)o it Ztﬁ&:h)ﬁ %p}ﬁ@)@ﬂﬂénﬁlﬁetq{}@qﬁﬁj%hdieﬂe nt,

to a .1 equival ents of

(4-f 1 uor obera¥\) - (1 met hyl p dlcg 4-
o

C?)am ne per

equi val ent of fSh——CH;—0
4- (2- met hyl pr epy! oxy) phenyl i socyanate is used.
In sonme enbodi nents, the resultl ng conpound of fornula
| is isolated fromthe regapion mxture. In one
enbodi ment, a salt-form ng aci d |s added after the

reaction. Theformads ol ate

r AR | b'»( i e&bpglchxbtngboa‘i 0 ga%/ 4F ROW uwage ?%; af & fﬁa)r(gbenzyl)
(l—memﬁﬁﬁe?ﬂﬂna& 1Phine b lchaveht Y 4({B|1rleﬂﬁ,'[paipyﬂ)my)lﬁhehh]ﬁlethyl-lsocyanate

conmpound of formula | under a%lhal i_ne

is usedo ,Imqome@ﬁ@oﬁme%@éw resplting SPmPeH of Iﬁorgﬁla ql';‘@ é?ﬁ)?aée r\r/x eﬂ'ﬁet reaction

mixtdrd B dAQnPBASRAS Y $iieMimiag deid @padat iang M&emmomﬂ fo:fmed salt
formula | fromthe organic sol

may barisodichdnt solvintore@atﬁl ARAESR e O(il()fl‘i ﬁ%‘fe&s éﬁ a? aﬂi preclp1tat10n

follo\ﬂ&lt}h yciem)e?zﬁfoh @f{ﬁe éorﬂﬂo).lﬁdm)ﬂ’fﬁmﬂﬂﬂ I 1@kt a‘ﬂ@hﬁﬁfaq@ﬂ‘ous conditions through
é’ net hyl yl oxy) phenyl net hyl -| socyanage i S Ff 1
dissohrior Pchnren RO En: T PRGN ST IS Gt iy oo, of formula

I froﬁ'xl?ﬁe tf}ﬁﬁﬁce&ﬁ@aogf I 8 W FerRQl cthodisheBatl Al eﬁﬁiﬁ]eﬁ o€ M—ﬂaorobenzyl) (1-

salts or nore preferabl y et al
methelxmqph@é—ygp@nwgl@mm@@ @ —(Zpét@%lprog\égf% ﬁég? E)rlzlsocyanate is
used %} %g' ?e&c&g Phe t%lacgt:ﬂa?? maPBE 3arridd &dt4n thtipBisén cedfQlediis Bills3as catalysts

3, and Ti (O Cl-C4- Al kyl)3.. The
such st soifs @ramwey@?fewhly ‘Bf‘éalf"’r(“&’f‘yléf?é Tiais (?ﬁ%ﬁpl% gt el

recﬂ;%%ﬁ ﬁmﬁ mﬂg IﬁtlgaﬁitlplB%fr rady] YriBd U1 BEL,, (@ heat-Alkyl)s,

relative to the conpo of
and Tigh RuLarAlio [T@emurrrﬁ’écafaéﬁ& SR {‘IgmaP%Jrr%r@qjo EByY P dgroent by

/ I NEHPHESENGE tPhbcdN 31 RRkht B GEIRMC relsiDlev@nthe SUgPound of
“elgg%sjgnglllﬂpﬁat}iyg ethers (e.g., ﬁgl et hyl ether, nethyl
fonnp‘la@fpyl et her, dibutyl ether, ethylene gI ycol di et hyl

Fb%h alt t etf}@"‘.—){&i‘h&i %’ﬁ@fe&ﬁydéamn&)t,m el ?)Eé%elﬁfe of an mert organic

ic carboxylic acids or alcohols.  (e. qz .
solveait kLy:h ag 2lighnatc gﬂhera@eg, gictayl edl)er rpcgb}fldﬁ(gzgl ey d dl‘buty ether, ethylene

glycoladl ﬂ.%’l %ﬁxgro ﬂ:?f)ahydnﬁl!lr%g&%ﬁge hydraganiees cm(b%x ic acdis 'or alcohols

of onet'hane, tetr ach1 oroethane), or_alip
(e.g. QGZ-(CSCHBYI osters of ecetjc 2cide BEiongs, (eﬁeffhlyllolacfﬁpébwalqgé% Ydf focarbons

(e.g. ([j%(e)t %thlk Sl QR Ge %ﬁa&%&Mang orMiiphat W, ) kK@h&NR)::, acetone, methyl

fie"react 1 on t enper ture’is preferably in the
proplyH&gﬁe afietip Gefbne; G0n@nt & Oabblm’l kegoelC and nore

26 bl y”lélhenrteitw%gn {& gr% e is gpe%ﬁ?l? mCthE Qa@élq}ftabgtg £ °C to about

cti ed by nmonitoring the
60 °GQIB§ uﬁmpr%rabfy it e mrgﬁpﬁalmdt ofC foorbaul 3& 7¢. Bhe fegetiay) thne may be

contf%]egbyé qu éﬁ ahe Cﬁ’éﬁlug?g’ g(%glgeﬁ% %g@loé? c%.f fx ulQT[ Wormula I either by

on-line process analytics or by recovering and analyzing samples off line.

[0047] Isolation of the compound of formula I may be performed by any suitable
method including removal of the solvent by distillation of the reaction residue under reduced
pressure and lower temperatures, such as up o about 100 °C, preferably up to about 80 °C.
Isolation may also occur by partial removal of solvent to increase the concentration, filtering of

impurities, precipitating the solid compound of formula I either by further concentration or
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[00471 Isolation of the compound of formula | may be
perfornmed by any suitable nethod including renoval of

wo dobhgosedvent by distillation of the reaction f’@"?/U@i{% 034813
under reduced pressure and |ower tenperatures, ﬁ
as up to about 100 C, preferably up to about 80 C

stk Aot @ReNEH 008 OB AP e o B Y sEEh Wyt

octand, RPHbhdxa RS , mPRhRSicRihtaht NG WaRr)S GittkitheC efrm;umldpfand drying. The
formula | either by further ncentrati n or 1 WO

solated RIETROGT 25 BT ST FOBEES Yokt BHIGE Sch & disilation or

chromR8 50k ¥@Mogsuch as an aliphatic hydrocarbon (e.g.,

pent ane, hexane, heptane, octane, %/cl ohexane,

mi43] cy cliote kamd thap Ferigsal of Jmpurities @R prfopmed Sderipfuey, prior to
the 15&[%9,;1% y 'o&gfem&li}%uté ﬁﬂ%@&%g HRQUIREHRA 0@ Forfn@lamulity ngmmb €It was

purified known hods such as distillation
further fauodmhas gma@m‘uen sen hoggectivgpagarored Ralrnpgfalts Pfatéle carbamide,

wh1chrc§1m’3¥ %l'ecﬂjfltat'hggy Erly%thﬁﬁe SHEIUAS I BB sEBIldRr REREMGLSs to remove

ation i's a convenient route to
lmpurmeadihlcéret habaoidp olfecndt I fsghamdelibaratod Bhdiprolpkion of the galt ipy water,
add1t10r%(¥cf al%agé %F(?éxtja&%q)f Ay defw'nﬁlaatn' ‘If’%%n ?Ivgﬁ The organic solutions
roved by Tormng S
may teawhded de;h wwhr ety eareotye squiae |cb1|0t1é¢ seforgsregoyat ] the el vent by
rrpound r r I Iy 8hod b
cisinFREn BT LT Ut S P bl S TR0 B o | EERLRR0d by
precxpnteﬂmrb@f«htsemimy ingvaisoinuthdnorse of a twie plaat tystemswaylean precipitation of
the saﬁ Wits ?j]esxr ?feasa 1s0"il%% b a?ﬁfzh o?&%lltr(i)fﬂ a@it)n gﬂﬁla??e'hﬁ@ﬂ‘o@ Bhe orgamc
of gani ¢ so e organ l'uti ons
solvenmhe{ﬂdmohhofmftshrsowedt mqwé)omrrsaddmunm %wa‘dclswﬂhief‘-‘ofbelow salt
f t he. sg y. t t
solub{\}ﬁ'dzg? aprole c SLggtiic rsgisvégtg tsucli% as hghl%%dr{é(lsng,nllla@@g%ﬁ%ﬁe%%%b%{nﬁ‘- ethers,
“ketondsh bgbowfib cadldb:ytersmnddaqmitatapm:tmlmﬂe, dng globhells kavinigrt Ueasied carbon
‘ in then use of a two phase systens. \Wen precipitation
a0M%f  the salt is desired for easy isolation by
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after 5 to 30 m nutes. The organic phase is then
separated, optionally washed with water and brine

wo reltzosf i | tered. The desired product may be mitedneshasis
by renoval of the solvent and drying, or by
precipitation vvith a non-solvent, filtration, and

dryi of the.soljd resid OUNG. QL rgflfg tal
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a QP ding 4-
e L e e e
isobuamplepdausing,ofrind whighi fb¢1 1snwn¢s@ of thanyde dl\ipayhbes pikpined by reaction
mounts of a crystalline form It was surprisingly
Wlthﬁhos%cget hat a pure crystalline formcan be obtai ned
fromthe salt form such as the hem-tartrate salt,

Crvsta. me n deli (?fe 'N?(Iﬂt N9 bRE,BASA HANGSip S R 21NN QR Blbiﬁﬁlpropyloxv)

S crystaltisatron can even bé used to purify t

mmmgm@um&mm. zation of salts or by re-
K ig i Z(ﬂsmgl e Q!govz: Ia%ggggest‘iemétﬂo%ehlfe coLqQ&l’i_’iéJof formuta I is generally

a crystalline form of
obta1hbc(&-i bwhataoﬂnélmzayﬂo)phMS solid, which may be admixed with small amounts of a

_ CWStg]#FreenFOﬁmF%( ugas errllsgneg ﬁ)UXJi )ha{\g d%% &ﬁstﬁﬁﬁh@%lnﬂ QIP%J! 93@%)1&'"@&0 the

car ba I'S provi exhibits a
salt fotrarsadt @rthshind-tavehtt baig whei ddiberhtinglibrbasq pafeCogripisatogdition. This

er at ure det ermn e )
crystégr%%tclag} ¢ %é&sz g‘ Rgrg@/:’\ﬁﬁ% rl};?sgt éf f"e 5@%&1@'&0?‘6@@%@& by re
crysthmmioﬁafmebas&etselgnat ed as formY. The enthal py of
ormY,is abou 9 J/
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Differential Scanning Calometry (DSC) at 2 heating rate of 10 °C/minute, hereinafter designated

as form Y. The enthalpy of fusion of form Y is about 99 J/g.

[0055] The X-ray powder diffraction pattern of form Y is depicted in Figure 1.
Specifically the X-ray powder diffraction pattern exhibits the following characteristic peaks
expressed in d-values (A): 13.0 (v8), 10.9 (vs), 6.8 (vw), 6.5 (s), 6.2 (W), 5.2 (w), 4.7 (m}, 4.5 (w),
4.3 (s), 4.22 (vs), 4.00 (m), 3.53 (vw), 3.40 (vw), 3.28 (w), 3.24 (w), 3.19 (w), 3.08 (w), 2.91 {(w),

and 2.72 {(w). The abbreviations in parenthesis are used herein as follows: (vs) = very strong
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ShoFapvEE Bipart Hitke PBIRPEId Cot B2k TFEBiRE PEARF PPy tp q%%'an 15
anaql; g) filtering off the preC| pitate, washing the

solid residue, and dr |qu .. The nother |iquor can be
fa gholdings fueivmpareer Wils whendy stgngiaf ease t he yi el d.

gPoitterih BTy }[Egzr&?ﬂlﬁé whBheife mh %&;dﬁg 2 1& @mﬂgnor ganic or
organi C aci such as mneral acid HBr
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may f)é) Eéﬂc‘fedaﬁbrg’mcﬁga‘?ﬁd & 8%hde a%@léuéh 2C fherdMBLADNIEy., &C1, KBy, HI,

tartaric aci leic acid, fumaric acid, succinic
H,SOacHADy), mpcﬁ-mnld@a@@ms: {oilsge-g- Fremisycish feginpeid, ereligicid, malonic
ccitric..acid,. al.yc C - c :
acid, garrgag% %%%’ellfi%?l& %{:jx?,s %Fn?ghn Iﬁ%ﬁa%lgc nlg?%gg §?§d§gcl’ a{cg% lrfgh, rr@fﬁ'ygulfomc
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E’E’%ﬁhl ogg}s?bﬁan%dveé%st et's of ?a%brz) g\t ?%%C gasb%luTHG halogenated
hydrcﬂ:@ﬂbdﬁs ankb 28ldcahatich ¢roRebdal, kﬁ},tﬂaclﬂ@bﬁh&epéstea{:ef alcphalm chiyrboxylic
acids andhéfcoho ?—E?&ﬁkﬁd lesatgrtso ezfcc’zet{cvgéu%r() !h?r Elc%pa?e)),’ lactones (valerolactone),

ethers (diethylether, methylpropyl ether, t-butyl-methyl-ether, dibutyl ether, dimethyl ether),

aliphatic C4-Cgketones (methyl propyl ketone, diethyl ketone or methyl i- or t-butyl ketone). The

pH value in step ¢} may be advantageously adjusted to at least 9.5. Suitable bases include, but
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et hers (diethylether, nethyl propyl ether,
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formtfb&ftlod R)lﬂ grug enppsitionoNB wab found shaf ©hevd -thdrate o N-(4-fluorobenzyl)-N-(1-
4 fl.uor.

SN : :
menlEPA T AR G Pty S ORB RS R D itA s Ry By bt
Accoriraiy, ))Ecﬂélﬁmdnﬂl@t p&vﬂ&r N+(G:—lﬂ!luétbbgﬂzﬁ)}Nt-(ab:heehylmpendm-él-yl) N’-(4-(2-
AN di

mein 0 ST R PRt nlT b et e e Pryoet a- 2
- nethylpropyloxy)phenylnethyl)carban1de hem -tartrate
according to the formula IV, CH3 H-N+ CH3 HO co; F

O NCH CH3 (dCH:a | CH2 oil, N. ~ \NH- - CH HO COp
11 ¢ O 2 (IV)H\N100611 The conpoumg of f oroul a cby may
be brepared ag an |ntegrated art the phocess for
syn he g the onpoun- of pﬁu a " |'as debcri bed
aboye ing fartaric ! the splt formng

aci . AlTerhat i-Ve| yif{he rtrate sal t | may,obe cer-med

by eactlon Of% t he |so?%ied conmpound pf formula’l

with tartaric acifl. [0062] In one enboflj ment,

N- (4-f | uor obenzyl ) - N- (1- et hyl pi peri di n-4-yl)-N - (4- (&
- met hyl propyl oxy) phenyl met hyl ) car bam de hem -tartrate

| S[{lflé)lli rdeﬂg gc?rrrlp(vjolugg o} ’%ntmlglg %a!y e prgpared as an integrated part of the

process for synthesizing the compound of formula I as described above by using tartaric acid as

the salt forming acid. Alternatively, the tartrate salt may be formed by reaction of the isolated
compound of formula I with tartarie acid. |
[0062] In one embodiment, N-(4-fluorobenzyl)-N-(1-methylpiperidin-4-y1)-N’(4-(2-
methylpropyloxy)phenylmethyljcarbamide hemi-tartrate is formed according to the following
method:
a) react about 0.9 to about 1.1 equivalents of (4-fluorabenzyl)-(1-methylpiperidin-4-

yhamine of formula I

)
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tempe(qﬂéﬁw ASEFC (100613, Llildewa&umur prisi ngI y found that the
CHRRETT R b el (GRR, GTTe e T grpparty. The

crystalline forms suc
mothep iﬂ@d&g&:@d Hoyusedhie laﬂﬁm/meukds:ﬁn—tabteﬁe ofiihald IV sn e mQian afaﬁrféf The

hemi-taff d ormA. Crystalli rm _
emi- ger?grg |y %gﬁ afﬂr@eéigﬁeom\%%f) B0 0E %Sﬁ?ﬁ??sctf&ﬁ?é’ga R/ﬁﬁ‘éﬁsommg a
solutigqbf ¢ thedt, tndricheatthenrusthar reggedptiareei em2a k(S b$ the addition of
tartariCRYP! €d to FT infrared spectroscopy, or by Karl

Fischer titration. The water content may range up t0O z:sveicimnd o

~an anmount of about 2 to 3 percent by wei ght, whi ch

gmmgmmpwsdrsatmkabma& haﬂqmﬁmmrﬁﬁtA c’s enperature and
t ab The wat | |
R T TR RO A
a numbangefystmme féralo O duh &@staﬁn@whﬁ%n@%dﬁc%ﬁ *B}r"t‘tﬁa%ﬂﬁzﬁe%&bed

free state. DSC i ndi cate

XI,st t
metho }FF‘WE‘ ‘b‘ie gf‘) tretinpar 4 dyFadling farth & geboally contains some
water 18 JedidBirbled when subjected to heat in thermogravimetric analysis coupled to FT

infrared spectroscopy, or by Karl Fischer titration. The water content may range up to an amount
of about 2 to 3 percent by weight, which would generally correspond to a hemi-hydrate.
However, the water is only weakly bound, since the weight loss starts just above ambient
temperature and is complete at about 150 °C. The water can also easily be removed by treatment
with dry nitrogen for a longer time (about up to 20 hours) and form A can also exist in a water-

free state. DSC indicates that the melting point of the dehydrated form A is about 133-135 °C
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ure of ‘et ano and 1so- propanol at el evated .
tai npbiesodting tg cdyposhdefl fyrogdedlVi in giherad o5 & afiighrerobethanol and iso-
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t thr%F%‘é)F%l%%eg%%%%g%F % and dryi ngq}i %%067] In sone
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ng b ?mﬁgjf%g? Cl[)@aités%%glrfo%angﬁﬂgh hanol is the
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w f4 B R H uel BER X bRt (el Kopropapol.  Bihanol s th
prefeemnp ephtntr eIt |1.<sa1f>cr orrfcalsoue usbdiag qb@@t ogtonglly gl admixture with dry
mARow b6 Lﬁ‘s%{o%Sutbé °C and
lsogrPPWLg]gﬁ e I]élvc’é\i i thg%@%?ﬂgtgg&ﬁtﬁ% &%ﬁ *conpound o
pre@diatflp frml:llaaodt Y5 tc&bommSI"é?t &hy mifitgs o spied at&lfoweé teoipemagres until the

ma a co 0 3 -
cor@q\{rtflge L?? gc’mrﬁ.fae]s)e %W?geg)b ltssobveg tL%ovg géﬂlin%jﬁ%o}r#aﬁu% gc’)olmg rate of
abcﬁjﬂ d.ipa Eﬂbdue g P@mliputa peditrablP adut @2 &bt 2 °@hiriuke, trel, particularly about
taI ation stateda b Q
025480 odCERarEAcR R p Tere L oPomi Rog wfftes RytRd tata
thl&&lﬁa@teacah %Pﬁﬁﬁfﬂetntﬁhﬁrnfgm‘t seddQuUEmperroter for H&)at i hgmaﬁeutmg fgpin to the
gher ten%) ture and %gen clggoJ lg tich can be stirred
hl&yéwéma?wreraééﬁr 1800l 28UR SWERLY SHY ch¥E %"“b“’ !
at %duf Eeg apdlt Abouind4Qotvdhea Dotitr &RLiAE Mte&b&@tuw Mess than about 20
further cooling to a tenperature of Iesstha #glé bout 3
°C@ref§raébeqbaﬁ| Syto gt > BG4 Lhef98iRe i after sHe Y eﬁB 1 Mt

°cﬂ£1 &k aﬁ? g{eférz[wy PR B8 @hRut 1 &c/dnitite. ahe WsulBing @’yﬁfhlﬁiﬂé &lid is then
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filtered off and dried by sucking dry air through the
filter cake at tenperatures of about 25 to less 17 WO

WO #06637037043 PCT/ US2005/ 034813 than about 40pEr/us2005/034813
preferably at about 30 C. Drying nay be conpl eted by
keeping the pre-dried solid for a certain tinme under

than ﬁ%Hy‘m ?’ g{gfo fagl ot gb%? Egyﬁat Igzdyfr{g;ﬁgy el ?efeg[kg(ok%gpmg-r tl?xee pre-dried

mpoun
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Aot haf & E%‘P‘a‘ﬁ OftR&aR Hiembs fusedhe RSP UrFdothr Hobrruplac W pscudo-
polynﬁ)rmﬁceﬂﬁﬂhed usi ng phase equilibration processes in a
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@% et h OR"e?IB‘Pféhm‘ETF aaefb%rmsfaﬂlmeéomofstm W;moundl' i formula IV

is pl%f)é’z'éﬂ @bsinig %a&%du%ﬁrﬁwﬁeﬂr@dc&@; L rgfr@&u@fbree%aﬁn%r pusing ethyl acetate,

crystalllneformB Crystal line
acetEsyaneiytlathyl Zstope ngsnaaeioatdy aprrolvents Thjseoysdlito s«bie!ats hepeinafter

refert ORI PG A B BCCF}'@Qh%? Tcﬁ‘m@ﬁiﬁ)é &%tatl E}-E \Jlart]ér a?sh Emonsrated when

spect roscopy, or Karl = Fi scher t|
subjectiet terheatigyt ?raﬁgrévmwutcroanahma aowhd t@{FTabﬁmt:d Sedtrgespseatby Karl
FischY tMaHEN Fhe Wil L
 fonohydrat 6 st ablo@%%E %gfpg']ﬁtaxé kA gjht o 358t 3.4 percent by weight
This (¥HEY THEBE ecnaally indsatee it mpmliydratoestdls uﬂ@er aiﬁb!mt/ esnditivad Qﬂheoretical
contérd WRAlYbIeakly rhonngd. wﬁﬂmnlg %P ElghRt.| éssxscel > Ob@q%s’s 15 observed

at anbi ent terrperature an wrelativ
at amgyerfttenperaturenznd lpguslabive Htmndrtyaafcaéunutallesahaxem% tand for@ B can also

ex1stviﬁtae&at£rr & £t§t"ﬁ1e %Q%}%{FAH&: o@%lepc%%?ci{a py ]Jsuag%éwg f 8 with an

formBis a out
enthadpy o fugipn pf gbourtar #eB Foho Rshawconsisidernsib Iv@tev\mptﬁke wipnaksosed to

high V}ﬁ@rﬁdﬁx%@ goabobé %B%hrléﬁhge %ﬁudﬁ{/ gweavel y ogrg'%g;g(é/gs is less

rel atlve wever, 7 LT Shi B
rrongipgebthae @bsqr‘hfdnn (ﬁm;eﬁ\ﬁe‘lﬂ né delfqocmrﬁe anfbrambat hagh relative humidity of
abouflédd, quescence is found at high relative humdity of

about 90% [0070] The X-ray powder diffraction pattern

of [Qﬂaﬂln B ke deppy gtomder diffFicgor eatBrn oSpeai Biicalepiyted € Figure 3.

co t hi.b
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sl & MG Sy AL L G0 Bt BEOTRIURT O e
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procdsﬁesp feeRs @thodinaat, Qﬂngfe&b 061 B DALY 1ﬁ’ﬁ’cﬁér%9ﬁfenfs such as water or
I 0C In one enbodinent, it is precipit at ed ]P
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et hyl acetate containing about 1 volume percent of
water at a tenperature fromroomtenperature to about

'\voéﬁm@gﬂnptipnally with temperature cycles. Thecruso0s034813
equi li bration of suspensions with the 18 WO
2006/ 037043 PCT/ US2005/ 034813 anDrphous mat eri al of

amo gus mqg %nfi tggetcogr%rggrru & fjarﬁraiiq, gtk ep%gat&rlil‘%s(e:cgﬁﬂotg ﬁlg%JIt 45 °C, optionally
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BBl B, Berri i P, ST R PR RGRame, oyisieate or
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polyﬁﬂfﬂxh@ heitheNy dyAtfe AQTa Sole@. “’Iﬁtsebrysﬂih& Ly § ﬁtjrélﬁa@fcr referred to as
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%ﬁ %? is_hereinafter referred
crysigln @lrsialipe farme ray bprrepirephy gdpagios 9%1@)‘@4@100 of crystalline

formr® QPUd)rl B, gﬂiéﬁrb}ﬂﬂf Wit &I(ﬂt%aiflséé?l%g cfrfs a‘f@oﬁoﬁ{ Calryptﬁﬁfn@ fo%g lels more
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COHt%inef Pk Aess v6¥ absped weips pale atrtvet {209 r@nT@Wté’a’lﬂlﬂmmearfamsmr@ults ina
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”mn%eﬁﬁE%éﬁéﬁ%Hﬂﬂ%m@Pé@ygﬁ|rst deconp03|t|on of the

su myﬂnc e Th% ?bl§§ rp%%elaﬁl?ﬂa%tly gyat%m %?l &Q—hb 16;16%1{:15311 lm gure 4,

crystalline in water Is very h
Sp%ffmlilﬁ thei 31451 glowlers dlffreaﬁlloe raterarexhibits e ﬁxlinwmlgrmhanactemdne peaks

e angnf I 0 r [ "
A L DR R0 (00 O AR Pt €6 [ o e o
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der. being other crystallin
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comqog}dﬁ,i %/?S 8’111&%{ Itl'ﬁag tq%%?aqqg@ho% 8 pt\f;gtngist)heram}egrsolutmns does not

read1@l’liﬁ§dllhﬂli8mf @ MBwad QR fohd HRAEFRNID A BN anucREQCE SSontrolied
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maﬂ“Fb Eopfalinedpge 4 @aPere sruiihiged oy sustenipoifee proveues of a polar

and 4pARicPivABSRU GEGRLY M8 G f¥en CCRENQHAM. 1 Iy %‘@e%m%@é]@cgasmg seed
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crysigy pgtarigisdnadead maytoe upeaaticgntpigssnime drystaf SranCQiftet prepuaion of the
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control |l ed 19



manner, when crystalline forns A or B are equilibrated
in suspension in the presence of a polar and aprotic

wo 2fsefi and seed crystals of form C are addeg 488034813
alternative to using seed crystals, a starting

rraterl al may be used that contains sonme cryst aI formC
afegﬁe{gép%@gar ation of the 19 WD 2006/ 037043
compg 50057 6%4854% solid gaiba ddspersiqnoma haye Nrystalsew ok ipartitla size in
the rdn@e of USP etk 000 HRYpERYSH1E RYSt8h ﬁm"\"\%lfbhacaf? L tﬁl'lt%lcg off Gfshed and

the range of | to about 20 Vggreferab
dried yggger pPRPASRRfE CRNEBeRShR &t foefén%@cefaf 60%a shéad vasdin. theemmcIe size
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under vacuum particle size talne

the coplipg Fitre ARd "é‘ﬁmﬁlh'@f ﬁ‘aﬂ@@*@@?‘éﬂl@ @Eﬁéﬂh‘e on the sol vent or
SO[‘OU’F??’]“ m@fﬁ:gﬁeghdﬂsf@pthg Br Baﬁ%rf 91%:—%/%%1]}@?5’0&: & r(]:gl%l}tr'»]rgsas forming a
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Stirm CIIS10 | c f f
g I{ggﬁlarﬁﬂ%pl?sotuls ? f‘@&{g\ﬁé %fad%\g 8?’%\g}ast gdc? ¢ errper 5t 1&% Sqﬁg%nﬁ complete

COnvesHYry ifipHYg fphlecsuspen5| on optional ly addi ng crystal
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cog% lsi oa[ﬂlg n “%Bfraﬁ“? 3f R0 7Ry Lerﬁgnn@é)&ﬁzp%t%ﬂéd pypferably 40
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seursf B Db e o S REPPIL 0751 "ot oS o ot et
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e e RleFEheh ot Brth i a0 Sty S Se BB PR b Pig momies 0 6
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s o A S ot 1 ST TR P2t B it s e
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tartrath {gg Lgnr@rc%t urse1 or below. [00771 One enbodinent IS a
pPocddy? PRe> W eparation of crystalline formC of
2)Nsudpénding tae BepEtk Yorhh bdery@hlnyd RHRERI 81 0 -M oY F hr mixtures thereof

2- et hyl | 0 henyl met hy( ) car bam de
N I TR Ml N, e

b)aroiplRgStifi Bk B ©hpds tEtHdrh D6 td W WaradBng Qiystg'se
or m tures thereof under stirring in a polar an

aﬁfyé ge ymfent e%\f%@#.lﬁ@rfaw fdgngt PEﬁWTB n e Smngma‘m)lal

©)C @BMtinGink RErrHE bf finfiGa Al stf%m%amro%sur{
and addigng c%ysta Eéee%ls of crystalline %}ﬁ?ﬁ&%ﬁnef@mc
cPYMRIFSdhe form C is not present in the starting

d)”%&ﬁxg@dthe%)oc&@'éﬁdt@ %&q&%] rring at tenmperatures from
unti | tion of crystalline formC is

f=>c éﬁ‘?’pﬁ‘FléS @Hhe @Fyst@lb@ﬁ qohgi frou tivsugcodes snénd t enper at ur e
0 ShphichlAhbdithy0a th@i?dﬁ%%{?g%aHsﬁ%m%%l iig fromthe

suspensi on; iig and then drying
t 978k y st Gityktakise o 4. m@}Oﬁb?ﬁed@f s tstartidgnegatéron, BubthdBYocess can

also bp @arHéde&t %thtfj&%lssﬁ ?f t}f Qa %Htcn('e \rv%tgl ad argg}ph})ug %m?nr OTQheeSstSart?nagr}natemal

may advantageously be dried prior to use. Drying at 40°C under vacuum is generally sufficient to

remove unwanted residual solvents (e.g., alcohols, water, or mixtures thereof) which are

detrimental to the formation of form. C. Suitable solvents for crystallization of form C may be
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al so be carried out with fornms B, D, E, and F, or with
an anmor phous form The starting material may
Woﬂg(\ﬁ&%ggeously be dried prior to use. Dryi n%@ﬂiUﬁQ&/034813
under vacuumis generally sufficient to reno

unwant ed residual solvents (e.g., alcohols, mater or

m xgfures thereof) which are detrinental to the

selecfg iieff'i o somP feampitme dhifte.atrtoxil G4ie s lacignes and aliphatic ketones.

Somé€ eyt ddagdies QRd %fef ried 'Eb@eﬁ@)érebﬁleth Qtlyé@ %Q)Qﬁl £33 ner, tbutyl
PCT/ US2005/ 034813 selected fromt group conpri si ng

methyl gafrs fetiahydsefityni ethd seetpts, t-huidtaeibd laﬁerneampeﬁm jped methyl ethyl

ketote€ MYIEFre forrel@ gﬁv@ﬁ?%'I&ioﬁe%@!)&ﬁdl?@)%@ﬁgj ﬁxrrﬁgtgyl ethyl ketone and
solvents are dlethylether propyl hyl

tetralpydgnfuspn. Thegrryats efchsialling drms Hyef o lli]PfaﬁJSP@tSwF—l whipetsed @, starting
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applied seprraiurss. Prederoperadere insstepe) kpnreferablylat kbous nevmatvdiperature.
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r e t USG en
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Prope 1 EE7 0t CBY R A PRSEY FOR DR oG ot pgsseatialy free
ofreqamumenqay beh Mmh&ﬂﬂf)@pprﬁ)@aﬁﬁlaﬁy\mstshh@ ®olpymnt and
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soIv . Further drying, either _ under vacuum and/

with ggys e A" 2t SrREH ATRCBEp ACEPIHPYYE MBERS Erhedinent, a ‘method of
prepaRp kiyedilink for@ais PR vI#8Y, @8mpdatg. f orm C exhi bits
excel lent properties in terns or nitration and drying
2 nefssp Ry theamerplaus Srmios cygeliingans fab. PsE esE enmixaresthereof
f 1 g@ler Qfirif £ ladtableSohue Rl temgerﬁtures Wolllg kRS han 1000
pm preferably |ess than 0082] It was
uFBFRERH TG g A rgheystal sgess a qr:rs inp o odhe wlution bieclevated
pr %R@Eﬁ%r@%ﬂlef&:[b}'}szh abduk 5@!0'7%“(3&5&’%% @9){ RPJE 59t $%:,
conpound formula Ni1n a selecte nd
o3 eeaiipgng editerorcetyist fantingraisiaosion € tt Sehepapedire for a time
te met hod
of iyl fm ACTOE Ry i AN REPA R 8
conprising: a) dissolving the anDrphous form or
crystalline forms A, B, Db E or F or m xtures thereof
under stirring in a SU|taghe sol vent at tenperatures
fromO to 70 C



b) continuing stirring and addi ng crystal seeds of
crystalline formC to the solution at el evated

wo 3 ure; preferably at about 50 to 70 Ca
pre era ly at 55 to 65 C;, c¢) continuing agltat%lq{)ﬁr@o ’/034813
the form ng suspension at the sanme tenperature for a

time sufficient to convert the conpound of formula W
d) rroekineshaphtiined Susnention atarogiinernio 6f o $7194% per hour to 6-26C to room

P@&%ﬁ’%@é@ﬁé%w@ot&@pb@ng t he obtai ned suspension

at a cooling rate “of to 15 C per hour to -20 Cto
ex omhtmgéhmysaﬁllm@%ﬁﬂmpﬂ@fsémﬁml?ﬂ #¥ 0 to 25 C e)
| S t he suspensi on;
DB s S e L, g T he
cr[9@ﬁ3al | i Age smbuud of[twmpomweo%mm I¥fin sige ag dppsbesae such that
concen{rateé) {)Tlu ! & Ia}{e l;t}ta r}eg pr?e) c&rﬁe A8k Q}gﬁ q:%ﬂ deh@hched depends on the

rated solutions are obtal ne e concentration
solveﬁttmtsolaan nhletureea@ch @dd depelmblmtymf thhetartigg matenie]. dretrehydyedytan, and

mlxtu};ﬁétcg? %%}n%%ﬁil’aﬁ%ﬂ%‘()ﬁlﬂ}&r g? ﬁ elfe%l&li aé %Xvegis SHES g@ﬁa@ﬁ aggut 208 mg/ml of

ran,
form tAectahaiayﬁls"solfvttt atrreﬂwetepnpe’aierer émwasers@b/\selwbst mtzﬂ:cle at dissolving the

staﬂirgrg?tgr?z{ll (ri)rlget’éjr gl?cg]fi 41&1%3%%];1&@ efs ?rgcn %{aaﬂg(% ﬁ.lgébﬁ? fﬁg%?ﬁ% ethanol,
1soprc€§an(ﬂj S&Blowm‘@hahhel 4gioasitel rgd niattta’ﬂtrﬂé ﬁﬁy! ompustde in step a) is

exanpl es i tetr
pret TR I Ao TR R0 BN oot L BrbpRArgey be from 0. t
15% by %i@hoxt&nprefem@ a6t o 1004 be weTghe rékn‘p@ ﬁmmaraanount of dp:solved

fr. o .40t
compgyy el TrnYa Bt B e Frestk 5 BUOH By e from
aboutvi @lHuteand apsafariablsy mbreopreferaby ﬁ&%zlﬁymmanegtrt 12 hours, and most
to the unt, of djs SSO ved ound , of o
preter R U TGOS B CPTRE T SR ) REpeas B & o 12 °C
per h&LHeSt%ﬁﬂ!g ﬁm@ﬂbg cﬁiﬁﬁmé(ﬁﬁﬁﬁ chdlmmat &b&ubln%aeﬁp@athﬁrah@c for up to 24,
bout 24 ho egggerablyfrom% mnutes to 12
PfefeﬁBUr@ Jhoyrggn ’Eepr‘?f?rélfl r&BPYfrom 30 ninutes to 6
hom@u Therg@liiengrok 8tcan bHlokihiap! @)higtspddyrRdrattiapuyitf Mhematerial
to 12 C per hour. StlrrlngC ¥‘becnt|nued afﬁjtr 1
obtanef&owmf&e RoctHE oI Ve AR LR éﬁ%%ﬁ%ﬁaﬁlw mifieral toyexample
in an%ﬁtfseff ?}ﬁé Zb&rhﬁﬂfosl(ﬁﬁ@cd?mbﬁ v gt edflﬁbzbyto Jcﬂysﬁﬂ_liﬁés form C. These
[ 0084] ystalline form C can be obtained in high
mixtyses PP SPable £ duefemiddieft-al  obtained with the
processes described above nmay contain residual

st artl ng rraterl al . for exanple in amounts f__.up_ tQ 20.. ..
1 -peihyiaipemdin N =07 s ) e

Solv

phenh%myﬁearﬁraaﬁéeehmﬁataf&aé@fonam @l so very sui tabl e for
[%%ﬁf ormul ati ons. Sol vat es

S- £ | Unrsomeregiofunn Sieeearyioynd of i farpia Iy yay; fopm.various

0 ) e SRD8HNY 8mayy be used in d
solv (e% H_ﬁ%;@ré#‘t%glt g}ﬂ(!e%%o%’ nBThB& ;]yéuﬂ@gbsﬁ%n})n Scone enb%% | nee rl.]lses in drug

formulh@om orfouthd podduginoned] (éhflr\mimgpr?l@fr farmar iTpgeme sotbpdmssts, these
th
solvalls (:zul}J ERLL eﬂé& a3 glé}VzﬁEﬁ 1%}111 5 he gﬁ%ﬁg& g rm@? ! hlglg Wit E QAR Respective
solvept, o:dumta @m'rosbmuhlimnorp@ﬂwcdrfptbmm ¢.00NEB. SOIWntsfmﬁ:e form, wherein the
telrlT‘o %{u nts ’essexﬂ:aﬁ retalol vates can exi st either as
SO 8%1? YERILont ai ni ng a significant amount
of [toBe] r eS(D@:Cslubh/ﬁ)Ivmls ¥ernied bpsuspensan equiliesponadf agstalline form A

non-s | vated f.r ent-free
Or am, AMOH: ﬂust #re'm ctfr g%f:%lp}i)quﬁg oé qu@%k\\é m isogrcg%noﬁl a er drying under
nitrop@t B A 3¢ PAREE, ﬁlﬁ)rﬁnbttﬁbh‘a‘aﬁﬁ mtaalsla.‘hoxft@r ned. fb‘percent by weight of

suspensi on equi li of crystalline fogrmA .
1sopr0pan01 The theore %1031 va ue or 816 hemi-iso ropanolate 18 ; (9% content of isopropanol

and it is concluded that the hemi-solvate has formed. The hemi-solvate with iso-propanol is
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or an anor phous form of the conpound of forrmula IV in
i sopropanol . After drying under nitrogen for about 30

wo MobMiRss the formed sol vate contains about 6p@riRafdsMsssis
percent by weight of isopropanol. The theoretical
val ue for the hem - |sopropanol ate is 5.6% content of
concl uded that the hem -sol vate
sable 3004 SRARS! o 17 it o RSP PLUTHr SRERIOT™ fereppctered
to as\ﬂ@s&ﬂﬁﬁ/f@ﬁﬂ@43 PCT/ U82005/ 034813 stabl e when exposed
hum in an open cont ainer. This

rel e
.“ﬁ@?/ﬁ Xrooperisd fﬁeﬁloaspaﬁf?wsq APTR b 15 @pitag, in Figure 5.
Spec[f&@ﬂf)he‘l’b(&a?(-pbﬁ&erpﬁﬂﬁi@ﬂiondbfftfeﬁla@iﬂiﬁﬁ tﬂ@%l%ﬂnﬁ@h&@&&ﬁbt@ peaks

S
e SHR R BT FaC (O 8 6Ph TR 4 Phe T 6P ShNHGS00 (), 573
(w), 6 Ba(\aﬂﬁ ey l(ra} 4o1 ?e}alasm (@wszﬁ@g)ed 37 (!vsﬂ AMBIMES, 9(1/&1) 3JBZ (R, 3.67,
(w), é S)éém nZy42 én)7§32 é\ﬁb 39@@3@ qndip; 06?@7 Ix( ﬁz)n(f)gi enghoc’qmnts form D is
preseﬁt 5143 §ih, fo:‘]n 5141;11& ‘é&h ouﬂd Si fo('ﬁ‘@)l Iv4n %&o&n‘i@ of a?f Ie%}t aﬁa\%l)SO% 70%,

80% 3901/3 %5% or 3%@ ‘B‘Ifb@le(rﬁylamﬂﬂ t\(?g?éuoéhfs cféfﬁ%&t ﬁqms émcm@ngrh@irates

and sbFate$)/2888 imdrphods &k d form of the conpound of fornula
N in anobunts of at |east about 50% 70% 80% 90%

osHP8Yr  odbgranifurther frnd dhadiantlentylbathy atandTBME) solvate may be

I
o A or %ﬁﬁ%ﬁ??‘éﬂ?ﬂ? EORRRR O P SRR o phase

equilfrpgion 4n {TRHE ¢ arﬁ@@rﬁy&rm@me"p ?@Bm)ents@ﬂ TRVE irapousd% by weight
relatiOtBE coBRRd oh Sor AR R QS5 & 59 oA :ﬁﬁ gl?eg?%lt”fg 8f rate.

formula N is subjecte topase equ |on|n
This frm Andsrein feferegpersarysadline o Bont ent  of TBI\/E i s about

5%obyovei ght x Fa?rl b atrRadiB ggf?%%%% odre { in Flgure 6.

measured by thefnogravinetry
Specifigglly the rdvspdvaleridfpesion maé@mtqzhdpys chwﬁxﬂawmg NéhafaCtEtitE. peaks

expre[;@@%?gl Vﬂﬁ@s ()ﬁ{)r gy BRQMFJZ ﬂh)f fu‘S @‘f{n % ({%@ ?é@&%f {\/Jvcfré% '(:'m) 6.0

icted i'n Fig
(vs), Eré%vﬂ@ 50t (p)r 489 (fah4ﬁat(1’5ér4151€(xrﬁl H39 6).t496 EoKBI0d\NG.86 (w), 3.70

), %8 ggﬁ b2 RERKE ¢ iy g&gﬁ?ﬂ bl iy & %%resé;ﬁgn Y ﬁjld%mm of

n%cﬁ 8
the C@m@pu{lq}ry c@m@a IY Vi oD@ At dgest oS 0Ys J10%4 8@, 10M), 95%., $298%,

wnhri(étlf}emaﬁld@l b%% otﬁ}ergcgy Eai’r]%ne %nﬁg (%1 ngudmg l-ggrages z)n‘d sr?lva%s) and/or

P$f§*@§3en‘ood| ments, formE is present in a SO|Id form

1 S4B VoSBT Gy g3y o

a solutientn tatidtydivSirany ToEFH eﬂsultsrly 8 hart- htpmhlofnﬁmmﬂ THHwolvad] \mlgch contains

a / ar 01
 from IW% %c,b%gﬁ ? %d f%ﬁjn &g%tﬁ e chg?% i | g?r%lk E\?B £h éneasured by
thermggﬁpmﬁtm aiof hehtdrgmate & f N) TG‘ dﬁnb scﬁvamfdlﬁabd)ﬂtaﬂs Above ambient temperature

tetr dro T sults
and i SRp RO B Th b B8 Dl & gp sl P B rom
0 [ﬂﬁh‘)l&iboutrha%x’ﬁylﬁaomebxaﬂﬂffw@nb:o pﬁiftﬁ‘n O TROURds @fpiéied MUk ure 7,

asure therrﬂ) ravi a heatin rate
Speeifigérty Y TERS oGt FirkahGh Gatan exhipis tsrpU v A st isas pedcs

exprefsedrped- aznuequ) arh (+9), COMRhL 1O (AR 81@,@ &4 (n:ﬁhs 5 8&}%5’ My '(v%), 5.29

0. ) L Bl 0 S S ook AT b5 s o8 (o 5

(w), anid 3 BT @Y. €In hariouSRBGbdimEa, ¥l MR plest@Yn POMAGHm of the compound of
iffraction Fattern exhibits the foll ow ng

r RO of & 1gnatabeut 3% F@s”vs%%% i W% 994l QIe9§%( jth thegepainder
bemg Q)W)ar cr%ﬁalgnf( ®ms (ﬁl&u&'ﬂ{dratés éx‘é@mtc@ aﬂd/(ylnamor&oas fo%s
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(w), 5.04 (m, 4.83 (M, 4.62 (M, 4.50 (M, 4.34 (m,

4.24 (vs), 4.05 (in), 3.89 (in), 3.76 (in), 3.58 (w, _
wo Rh33e47 (M. In various enbodi ments, form FpdEys200s034813

present in a solid formof the conpound of fornula TV

in ampunts of at |east about 50% 70% 80% 90% 95%

..or 98% with er i nder being other crystalline.
@ﬂwmgﬁmﬁ% es and sol vates) and/ or

apphousaf BEfiBnedZBoWOi2@0mH QB OADrHRET IVU&Zi@@EBiaﬂﬁ dﬁiﬂaBle as an

Stability and Pharnmaceuti cal For |.ati ons Q
active (RSP AT FHOVEE. B EBHSEUTH BT | R 26 oty of o
monoa%ﬂkeﬁb@kdr)/pﬁﬂéiabﬁm RrAdhiR Fece@tof i@ THTPA W04, The @ompaigd of
va har maceuti cal forrmulations to i h%b 3{; aCt(I_i\flb Yied at
formulgi I3 hasrte & eOlPRIE i Granegy? é?%%b?f@ JEF JPntindeberated @
physw'l(%ﬁﬁp A rafifes, t18vidinfTh2Ac1S UhEtASKlity TTMRe eanfABMdf Gfrmula IV also

formula N has very good solubility in aqueous systens
possesgasdughriéorsgestabiise i s del i berated at  physi ol ogi cal pH

?ﬂ)??ls Pt @4l fhun@ udt By gl Bineavaitakst ithle foHR®F &N TR@IdNEstal
0

ormula IV also possesses high storage stability

forms. [ID@8sy'sq foundbatosyned fermatd @’«dyf’sf“ﬁIStaP]Graﬁ?er‘F@ (RS Slable in
f [ S crysh 8 Cl EryMRSToah$ R, B and

the pr%gl?cg T %@c#$3%4b1{%%1& n)énd Bmér e stabl eryat aonbl ent *
especinlntd eremlmbéfsfor wirisbh BPpypndtarieosd rage ALETBYlaH . fvE ingigpence of

o [ Qaystal, fi
humid %Rﬁgljleﬁts @13%9539/ §rg%tglgo stzkl ]%::Eﬁe[lcféesﬁ%cbz{ll? rgse%loro)?%ar | eglaasjges or
manufhgtpesgcmridlaaﬂhg dagtor mmg@lm Cﬁétﬁlnﬂsﬂe&ﬁnﬂml? hofaggnvery good stability
under ﬁ{cﬁ@%ﬁﬁg K tlonpygﬁlf ot ég%?ﬁﬁﬁulaﬂghe&&a@?é%}ﬁﬁ%% SthQJEl@ and

specl resent sone advant ages
high banufikbiligr e, Crygald fdmndlm Eganfu& may cdsey bnivsert ferr yb%ralaceutwai
fonnuf’ah%e and mor phol ogy, very good stability under
pr oduct i on conditions of various types of fornul ation,
sfian9dpe sFahiC istepgminilitvesostaits dnidtogn castibe formyilated into tablets or

oy BRI LS e GEE B PO B0
exh1but$favadmmiﬂa:mldbylw proper§tsadsl is aan@utaﬁubelats iy gredyer thar shohiatleld 100
tab har G e
mg/m d(r_)gst’)gmse gf %,?ﬂr)ﬁsﬁ lsréd T e%bl?{i\gﬁ QL[% @s lt’)f J)fg%qalte%f ltl%ﬁ 2@?&@%1 The
solubxhty dflall ferya miill eﬂ@cmchm:th«: alﬁlneaqsmuu bnmcmylﬁlm operties as
ueoys so ub|I t r t 0Q .

6(}%?9 A& ]% fX(E\bsr ate Le s};}aﬁ:ﬁ%{] ﬁtlg)eg huagxgéeglé v?eg@r gartlal

pressui@sl (@b dtIrt:lytn@fhugﬁcﬁaéselfet&tffktarEO%Oﬂldr@/’/m Fur’fﬁaenorsdbum Aiany B are

| end on.the ue
very Qoo RPET U PR & A ALy P e o
granuBtigDivlth iitetidtoheith salvbhtesdierwaiki@res.par t i al pr essures (i.
at relatlvehmdltlesb veen 200 nd _,759
FUPBRL o PEco s SRS ettt sl ey %ﬁ%rcomposmns

compRAAY BEEMpduaA b RHARIE IV iaf@a pharMaieandatly emptmﬂa Hﬁﬂhlsor dilaent. In
i nstance, for granulation with wa

some §@b%ﬁﬁnt&é1@eeq°mﬁpwfé§rm%6’9’éfﬁ ﬂ&f?f{)fg?ﬂl ﬁa %Tzoups(lf ystalline forms
A, Bﬁﬂt@dl ments include pharnmaceuti cal con‘posn t| ons
ri sing the conpound of fornmula |V an
HAYY c euilhe ampynt o€ eeproapd of Eupmpldy fé‘ﬁ‘mﬁfi |5E1§F?Ptlal13fndep@ﬂds on
ﬂgﬁ%ﬁ%@&éﬁ dBQEeSC&{Hﬁg WBin@ra i i Berlo¥s. fhe amount in an
©%e ecte fromthe group of crystalline forns ,
oral f@rm{ia@:@@ Tay P &omufolunt508fuge hdrast 06 &y PR e, Rngd @qm Rr@farably
fromgutg 5‘1603 ' %rLnyogﬁg:ﬁ{EH§nﬁ etsé(lfﬁefoﬁﬁulétﬁ)ﬁyk{lcﬂtak ch)s@l@éj tablets, pills
esi re dosages urlng mnlstratlontlmsp
and tidokesanmlqtid fommalations such as aqueous suspensions, elixirs and syrups. Solid and

liquid formulations encompass also incorporation of the compound of formula IV into liquid or
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oral formulation may be fromO0.1 to 500 ng, preferably

] from0.5 to 300 ny, and nore preferably from1 to 100
wo fen0sad formulations may be solid formul at |gﬁgU§i¢@§034313

as capsules, tablets, pills and troches, or liquid

fornulatlons such as aqueous suspensions, elixirs and

oo XA 0781 SPont i BV SPPOPPRRY A B
applicatupmsduuhms in2kidAOr aﬁ)@ﬁélﬂ37043 PCT/ US2005/ 034813 solid
ds al 5o enc S ol uti ons of the compound
?@’3% e\ﬁf%’%? AR e aﬁ%"ﬁplmyc § 18Ry dijech asspowder (c.g.,
m10rbﬂﬂﬁeld[3:iaﬁti’tl£)’ ghangiles tsda@cfhmoh@&%]utia}ﬁeo&héﬁﬁrh@ bef QFi¥Ehcd together with
b q@crlbed bove %ﬁ% be direct]y used as powder (e.g
other phapgiceytiegipaiepptanlopredights i Aduaxing the cemepnspis apd Sptionily fincly

dmd&Oihblth @iS the@l filile Yap¥Blks, DRANGORAI B AxiRAS IR MMt & soft gelatine,
rnaceutlcally acceptable ingredients in

COm%aﬁﬂ“s% .tﬁ’éﬂ% RE!s Chrofie At %lspgﬁ@nwtqiﬁﬁlamlgth iRepryiers doryspgpansions,

ehxﬁshﬁdﬂyr@f&dc&lﬁﬂéh thdy HelaFlg%eﬁﬁg&%bﬁﬁﬁ%s?cglgg ?cﬁﬁldptugsg:r . tegamol e

%?1hard or soft %
Pbr  thhgermsetiogly %E@ﬁ’é’kd?%@ihw ade weioywagfor thearlons types

of foﬁﬁiﬂﬁtioelé ond @iy RUSRRREHIO BRiders Rlch %4 ASur AN sPMEAP Folymers, excipients,
Cbatlngs may be applied after conpression to ?orn1.

lubrigants, gur T@e@w«eﬁﬁwﬁmﬁ%‘fp@w azen{y cepinabnctiohgprsehratives, dyes,

thickBhe®s, Weukanks) OMInif8hiat 4pEntY i QUEintsRE SarriBk t&rQEMrﬂhé RRulation
and may be for exanple binders such as natural or

yPeSynt heti ¢ pol ymers, excipients, lubricants,

suld1agit antiSams e ahe Bl apd gmnaffé)gtd% 'ﬂ’E @%Qt Sarclf oge'iaitiﬁzg and

mat eri al s, pr eser vat ives, yeS
biologigyl degradable aplymes craisdiomag emospolzazmerso;@ Hartosy lierasids, alkylene

glyccﬁﬁ EJBI'}/@!@&ITC%YCBB %nM&r dh‘BHa% cth&B}yl @&b%hc %é{@ ; ﬁomcg Qt Q(Q—ﬂ‘olyanndes
bi nders are um tragacant acacl a,

of dlgetr%whc acg@b %ikﬂﬁ@ diggriges, #5190t obiphatié antieg cardabilie agidd; pomeesgonding

polye%ﬂ:?—Bol?émh@ E@pol%erg 0- }R»‘Bla){f)ﬁhggss B(];I?/(gjthggsrtgg XﬁJ}) J?h(?s(ﬁha%g'ﬂe and

| ene col s, al’kyl ene

polycarh%ﬁa& e g{y g@a&ﬂegre%@rb fees raa:ahsfémemlmnchcﬁor crosslinked. Spe-
cific GRaRPky 3 9(9§ ﬁlygéhcdéc(f(f‘rﬂ%@yxﬁé!:ﬁc 2 A€ ﬂlﬁ (ﬁ'{/ Y a@tn(?e/ cohde Other

di am nes, or aliphatic am no carb Tc ac
exampigs rf@wéwmrwe viisT-yddiepalpotry suvh de pelyopelkylues i@ g, polyoxaethy—
1 | {nflQ
et e T A R gt
polysseylqmideapoly elsircisiscing esters 05 siidek dgrecoSpely-aeivtic ecid and esters or -

d@;@gg! S | %GO | Vo dr@
ami My- éﬁl I}i?ggltnlplgtjglb@ %ﬁgl Lk 98 3c %herp Qﬂé% acJI %&g%} g? d’amﬁ‘e poly-
VmY%EW@ﬁbF§n%ﬁ%mﬁbmémw§d&@bh@mgolyners such as
aal X

ol oo aoy TS ol B BN AR fiop R G phosphate

pol&02cry I%mﬂ@sfoahﬂntw@mm(@ﬂm&l loy byaittedc oils, fats, waxes, or fatty acid
mmsﬂﬁ!%%%n¥xﬁ@£% pol y-mal ei ¢ acid and esters or

-am t ereo poly-acrylic acid and esters or -

an{ﬂﬁéﬁ t héiuef@cftantmhwba/hﬂilyﬂialcﬁtﬂiémi aﬁp\l@bt@ﬁ:lt 8 seuffl. Examples for

ers ere “iim dazo] e, . poly-

Surfa\c/t‘:'“ﬁES Ialbey}'e?@ glﬁsphg}%y ngf%lr ﬁi’imﬁo Pde?“alfa & g édeﬁﬂl spHfelgfetradecyl

sulfa{eo}iﬁitﬂlccﬁ)(ﬁﬂf@tb asd basdeeNGulte rmasmae&e oPNO At BSac§MmhodBane-2-
ium hos hat e. 40102 Exampl es for |ubricants

suloffpe 3y B TGOS SR, pid osToBioy paiopgthanc-2-

sulfoigiadid, SQBQ@aAOyK&JME}%Sﬁ difosit Qaifat- ?e«trat[léa%ﬁﬂammoethane—l-sulfomc
Em“nggfa tants may be ani onjc, cationic oteric, or

tiedgeanaylegpipsicbanc HFulfogigr roibt 2t %-oafﬁ‘éecm@@iammonthane-z-sulfomc
acid, th@mb&hblw s a:ﬂocﬁﬂﬂ)de% ché‘ﬁceamdj &4y Eolé}l sﬂt@ ds%GIy Ls cholic

sulfate, tetradecyl sulfate, hexadecy
acid dgf’%i?&é‘&‘}?l acid, P padiumnglyedchalnies, gpding @aﬁtEa@resodlum Iaurate sodium
1- acyl am noet hane- 2-
2
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sul fonic acids, such as
| oct anoyl am noet hane- 2-sul foni ¢ acid,

- oyl am noet hane-2- sul fonic acid, U
wo 2%Em(d%ézlg"<r‘?anoyI am noet hane- 2-sul foni c acid, PCTIUS2005/034813

1-t etradecanoyl am noet hane- 2-sul fonic acid,

| - hexadecanoyl am noet hane- 2-sul foni c acid, and
oleatg, gpdfusy L s IPh nwe maeriy] Zulphate. owifeted gestat, oilaard sodium dioctyl-

sulfds@de @ 0bdatmi }o‘gyl@&gintt aHj @ Wﬁx‘fk‘?lt‘h{é’ ngéh%ls .oll es.te%:ﬁgs dg%ycerol
and their salts, such as cholic acid, deoxyc orr e
mongyc Pig -dierrade dgluerry | pretse ho| divdsste arddglyeardapemat eorodipalmitate, and

ol @ggﬂh md aukat e, sodium 25 WO 2006/ 037043
P yP /%82005 034813 ol eate, sodium |l auryl sul phate,

solftil#h cetEhampieh fhawestersug deaitede sasosor nidse, davthss okispitiam,
di | - j e.. cocam dopropyl het.ai pe, and ' )
R0 o oo ORY T DR ind GE R BB E o i Rigee or i

| auryl'bet ai ne, a
Nlavopnsrlidre clwrry-odiosngaflaber. gl ycerol nono- or -diol eate and

al ol no-.or. -dipalmtate, and pol yoxyethylene

st E"g?@t e. J‘G.‘i‘ﬁ%i*‘%ﬁ%ﬁﬁ“ﬁé‘%@& S EEBNI IS %@‘éﬁt Wiggr g biological
degraslalele peigmerkr uct ose, | actose or aspartam [01051

EX@ITB#]GS f.or f{ av§uri ng agents are peppermnt, oil of .

wi ht er'gr e8P °F r'i tPresFvaliGhfEe Mk (R eprryylenrahspa geic acid,
chlorbbiganol phedoDafdGhinkxasmpl es for coating materials are

ge [ .ne, wax, shellac, sugar or biol ogical

de@?@%abl éﬁl"\%@ﬂ?ﬁgﬁrgﬁuf"@fﬁﬂﬁmﬁﬁ es for preservatives

ar p1omt hy |ExafpRs GRYhRRERRENS oyrBRkB IRl £ id i

It %:Igilror ObUégaE@'I Ehenol and thisrrerolsgl .y%[edsloaS al%(éﬁﬁilefastty acid

R TR §°8P¥Sfragrances. [01091 Exanples for

t hjogkgner Examples Yo ALk Baf® | Y Ok Snind, Aty a?qzlitgl'ﬁjnaRd vitamin C,

" f@ét% acid_ salts and esters and fatty al cohol s.
vilsynly PRy itaEyn, fyyeestabls pxigsisioppleikit s are vitamins, such as

Vi BN N AExMinbBaTR 1euid Mrb@hR e 2k Mu@h% ethanol, glycerol,
ye eﬁ ab] g extracts or fish oils. 10111] Exanpl €s .? or
PIOP3 ‘?"g@ gok HAvif gplyetylengualyeals, tigeetphandsolls btamales Gurrsahid barriers are

tale, QAyY S Qrystal QRN EISRAEsi Bay PRina b itk FhO! Yet hyl ene

glycols, triacetin and oils. Exanples for solid
caltiZrs dite hargpeeutical fyymulstion aseordine 46 fhie iventdinl dyadse, contain

isotorsié hdcB@, sudth MF‘&@;,%Q&&E besdaldsfonidQd12] The

phar maceuti ca ornul ati on according to the invention
el i so dbatcampoundsef &ninslaakye ntwrdinu éd tias invag@nsmay also be

formdMEd &F Sredy &%ﬂfﬂaﬂ%}i Spbf’g&egqﬁlﬁclhociligigft% e conpound of

c .
CS
formula |V according to the inventron nay a So pBa remment o
providegy ¢ipkipgeselutien.ef f er vescent tabl et or powder, which

digi g egr at ' : 0 enyi ronnent, t rovide a

arP e ng. 2o on b HH SR BPORG oy TV Sufose or
ﬁw‘f%@msaieﬁemih@agmhp puenalvasive fibe meth@pdrben sudye0me a Glavouring agent.

fr se enin ent, a, preservatjye ||ke

eV E par Shan PGS iR ey F6BUF e gelie tha gymanmnd of
formud) B/Wiqcejd'eastg ti‘fe?n‘:c’mﬁat iln(m’l&ar maachab% £ c@ﬁroﬂéc&ﬁ@ﬁ&%f fHeQBRive agent
. ¢ u .ormula IV according, to the invention
in cofdi% S FRTRUDY e 0 B o Wr S dirch bl guovie & HbsiaRiet esant
and eflgant levelrof denicaod agahtt ih el tBodaqiikmb | THeASmbolmnt RE fRRSH O may be
embeécphgst hal tract, and to provide a substanti al

CONSTalts PR &F RRANYE Padpep! bbiolepicah degradably gelyimer, p water-
solublepelybleoaith ixasdBE boft) en BRI duitkh < OF oM. E\Abém}ﬁgl%%l mean in

this context the incorporation of micro-particles in a matrix of polymers. Controlled release

formulations are also obtained through encapsulation of dispersed micro-particles or emulsified

micro-droplets via known dispersion or emulsion coating technologies.
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enbedded for this purpose in a polymer matrix of a

_ bi ol ogi cal degradabl e polynmer, a water- sol uble

wo BebysREs or a m xture of both, and optional | ypspitaRk 634813
surfactants. Enbedding can nean in this context the
i ncorporation of mcro-particles in a matrix of

polyners. Controlled rel eas orpyl.ations are al sao -
obt8i¥ed fﬁFoﬁ@ﬁwﬁﬂgaﬁiﬁngﬁbﬁéo? ?%p@?%@'n £ 88 hsefulfor
admigisféﬁﬁ’g Rabinbmh&s:- 6F therdpHusit kffedive Bgattsao dinapiredl sSSueha combination
nown di spersion _or enulsion coating,technoloqgies. .26
therayi 2D/ G BUPET HEISE 15381 %““hfg ilféﬁpe‘%l*ﬁe a%&hﬁ”&fﬁdca“ be
addit®nafl P A RdNOfisdoNed ih AV RAkbIgMHNI ST sanpsaef uf fframla IV of this
adm™mi stering a conbination rapeunic effective

) of th _
inversigerd i GO IRBAPSEPECCSIOEAE NI MBIIGRC! Prgmpy b ith other
thera?%tﬁ%&éﬂtﬁﬂat%’g efFeRtivSth Reat dlzive® 8HditRA® frovild@Eombination therapy.

erapeuti c agent which can be addjtionally di sgemed_
or [®ilglsol vER drystal fot fd the PeATmacEAe L eRORHEN OISO dlfgn are
highl:);\éugiblg R StfediDY EBlaR ogﬁlglrdggfchfaﬁfcrﬂi‘s’eﬁe!s @BRding psychosis, affective
espectively can be also admnistered in conbination
disorders hlepiehiés; neurepathageain 1d BRSO hat are effective to
Lr &gyt gi Qﬂﬁ'ﬁ & A OB OVl HiGerBi g GRITRIRLADSY formula I to a
th ré%@. [ 1%267'? The ncryst al form aendgt he e
hostphaprsioe ediivisteriop ip s ihpit on sTfersive ppEY oh e sprpgng of formula IV,
suchhe{sq: sYalifine! iioﬁ{f:! ﬁt%o&deé.f AChIUG dfifoli®RLs tRd use of the compound of
neuropsychiatri ¢ diseases I ncluding psychosis, o
formafaf BE fdrvbe rahsfortaerof, 2 dedreament usefid in disalhibH1op gif fn gHvity of a
hyper Lensio 8l o SIDRILABRS 1S AuBRIR0d Of
THOngE fl?/rgcr:taipﬁoé’ é}ﬁféagyrapoﬁ)n o’?gggor mula I'to au hc?st .
co@tibsi ngOademidihet isnagmetbod fre teotriment of fegroppyphiatric diseases
incl RUAL 91 : 1R Ofe b Woth ks grodf CndSting of psychosi
inclugines f45) ?uﬁgég?%h?a%gp%% %egﬁalg% Afur t hér grr_bgdi mrrgn_(t) ngyc o
schidpbretis.e scifizdaFfective nyisurdkets, ofoani¢,o prwhaticNdgrsssiphe atfective disorders,
demgr?ﬂlugn%?e l'f.rs?ee? fdis%};cﬂ?sg hﬁ%@'{@ %aof@gf Higol'atn difsgf@er! E%EMSIS'S@&ndary to
Of "anactli'vity of a noam ne receptor, preferably a
hypesenotmigrairec epioepasiof and sclBaif 2peten bes dggor, [1g3chomoiop glowing,
epbodi Ment. iSa 1€ 2 LERAAR B R Ahula V.
bracfERRG FiHeulcatc P19 dablaud i o LEARAAIRH T Bbula |
neyo130by c hhavthércembslgamess s ehedivtleldr theomatrirat gF geodegenerative
aisegh: 25t Pt PoRSHRLET Messe  HILRBRBLEDiens, | Alsboimer's  dieas,
Spindepeeiisi Aophaf TecttiaeSuideordBrisirich’d éviax, Machadex jasegn’s discase,

Lﬂwglstgepgg 6)2:%1‘%%2&2? gt I'J.i% pﬂ?%rlegsﬁ/)f; %gﬁrgﬁt%?ﬁ&sf’alg)}nﬁ)rgir%F%tgf;eﬁlg&gleﬁemenaa' et

naary ensi on,
by adRsS@Eag Mcoapehnd € Renmude, IVnot or tics, trenor,

sychaopot or, sl owi ng,.. bradyki nesi neur-opat hi.c . .

o D) anrrtet epririmdt SonselRg B Biha BARGR Ry win
dopﬂﬂiﬁ&ﬂ@%&h&iﬂ?@@i diihistesinga ovRipbad offiﬁnmtuhael\/‘td. r egt ment of

neur odegenerati ve i seases, i in rkinson: s

i SBERE Pemoer a8 4 aliod Ry e ks i L ORiogus, o emer
assooRiAQR &I RPShihakicALd ARy adkonisieldye dmByind LOR@mula IV.

Friedrich's Ataxia, Mchado- Jose %S dl.seasgPFI #ewy di

bod) U 1Sben et Sbatiat B bgreid) v SEHIFATLCFERPUC condition
inclﬁ’:ﬂhg Xnyo@ﬁQiaFriﬂgltcﬁ&?, NPRARbtORNBhEDic Aok didiophtbicesid) guranbotic

conpound of Fornmula IV. [0121] Another enbadi rreqjt I.s.a, .
thrombppisepenis MUtAUER PPRFCY EASeHiE <5255 508 dauty s wispae, by administering

' 162 fperapy, by adm nistering a conpound of
acog%?ﬁtuﬂ%%klgﬁ %122] Anot her enbodi nent is a_nethod for
trel@i24ig dy'sotwi smbedoettghasnetend eof srring addiaior; weluding alechol
Wit JOPATNGEALE LG ARN; B}{@dﬁg fHid: 8 R EmPoun@ BPRAdia V.
addgfloﬁgPlﬁgﬁ?dﬁlﬁ&FSﬁégﬁg&klnotcﬁ%tr emnbo |r1rer1{t rgias aaorret hod :
for treating a thronbotic condition
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i ncl udi ng myocardi al infarction, thronbotic or
i schem ¢ stroke, idiopathic and thronbotic
wo 1006/03ecyt openi ¢ purpura, peripheral VaSCU|a§Cﬂh§§@gﬁywl3
and Raynaud's disease, by adm nistering a conpound of
Fornula N. [0124] Another enbodinment is a method of
g addiction ncl.udi n addi_c
Opl? dl addfePien emgﬁ‘iimﬁ’i‘ teBt F‘gr@gtgdgl gttlfeca)tﬁn éemase in libido or
ejacdfiBiyirshleni BgadniGeRARLH chrgfouldsiRobanINIV. 27 V\D
2006/ 037043 PCT/ US2005/ 034813 [0125J Anot her
enbodi nent is a nethod of treating a decrease in
i bido or ejaculatory prpRhems sy adm nistering a
conpound of Formula IV. EXAMPLES Experinenta
26] Powder X-ray Diffraction (PXRD):

giﬂzwiis Peh e e shyanireacRi (FxFeD)1FLRD v&@\peﬂ.ﬁm%d roays thps 1710
fractoneter using CuK radiation. d-spacings

pow@eal}émhaﬂé&acﬁmoﬁmt REn 61Ky apdiationy SispRyINeR & e g F‘é‘ﬁ@‘ii rfroaT the 20
values 1155?}1%%%6 dvaérg%ur%ﬂ %k ll Xaoé)oAVééHféﬁa%l?WﬁJ @ahY@s ep Rin&hn or of +0.1-

e experi ment ror on t - spaci ng
O.2°.V7‘aiheu espanasntah eref @nethd @ppmden talegs Wﬁethp@@ke dbméftmcm the peak
. 0127] Differential Scanning Calorinmetry (DSC): Perkin
r DSC 7 in gold sanple pan seal ed under nitrogen
f ofo1ar ac Deffératial Goanfing Crloridean dOSEal Redkiukleer BS6Uf in gold

Samphe p%%qa}ehgkhe}fnétp%nn% c:\ﬂ%raa%lﬁag af%%{ }\Zazr’} I aﬁ%d%déroawat 50% re-
lative bhhﬁhidﬂ@&of bmactdaﬁatiteladf fbepe Hastinpaste dﬁ Ftlimel IB%Cmeltmg points were

o3 PR 58 5 SRET A s s

exqbtniy OnFTJIQ&laanﬁé&tﬁS@jpyMr RES80(0 BECA G064k excitation, 100

ans, 25-3500 cm espl uti,on. 101291
“ﬁviﬁﬁ %%hgﬁﬁﬂﬁ Cﬁ%%VTQS%%QQQPQHE%?% Vﬁig Larri ed
outgo 9y h a TReF ZIRG hheﬁbgfammmcemhmkmm&eca&ﬂai a0 spthadNetzsch

to a Bruker FTIR Spect roneter. Vect o anpl e
Therggo BT MO e [0, GaBFE B FOCRHoR X et ge e 02 Cemple pans
with o, Bikro gbDABOIpHERL KeatiifPlate 1TEASGMY.emENt s vxer e carried

out with a_ HP LCI090M Col unn Syme X Hg 9:&§%4

mﬂ[(]g@énm &IPLC: ﬁPé}S:dF%f’[SWBWC‘H? were calried out wi L 0M, Columm
Symbetrd cfikUno-0bepzy | ) - N- (1- met hyl pi peridin-4-yl)-N -(4-(2

- net hyl propyl oxy) phenyl net hyl ) car bam de a)

Preparation of F/ \ CHZ N-N-CH3 H [0131] Triacetoxy
Exaﬁglr ohydr i dgefBatRnk9)orWasv-adgadoruan) Xy BrbthtRindridin-4-y1)-N"-(4-(2-
utlon of N nethyfolperld 4-one (3.17 kg) and
: 2 ATpANISy) kg) in met hanol (30 L)

a)PHB&QE@i&?ng the tenperature under 27 C. The reaction
m xture was stirred for 15 h at 22 C The resi dual

am ne was checked yel chronato
(4-f1 uorobenzw-a «@ I ut| ,30% sodi um
hydroxi de (12.1 k mater 613 was “added in 75

m nutes (mn) maintaining the
{0131] Triacetoxy borohydride (6.5 kg) was added over 1.5 h to a solution of N-

loca

methylpiperid-4-one (3.17 kg) and 4-fluorobenzylamine (3.50 kg) in methanol (30 L) mainiaining
the temperature under 27 °C. The reaction mixture was stirred for 15 h at 22 °C. The residual
amine was checked by gel chromatography (4-fluorobenzylamine: < 5%). A solution of 30%
sodium hydroxide (12.1 kg) in water (13.6 kg) was added in 75 minutes {(min) maintaining the
temperature under 20 °C. Methanol was distilled off to a residual volume of 26 litres. Ethyl
acetate was added (26 L), the solution was stirred for 15 min, the phases were decanted over 15

min and the lower aqueous phase was discarded. Ethyl acetate was distilled under reduced
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tenperature under 20 C. Methanol was distilled off to

. a residual volunme of 26 litres. Ethyl acetate was

woO 20bgesho¢26 L), the solution was stirred for 1p-fiR00tb$is13
phases were decanted over 15 mn and the | ower
aqueous phase was di scarded. Ethyl acetate was

press e PO STOTREE A CS4AF oC1 it RAToN Galr o HaL giage vith o
secon@3erldt’ WGichAbrepliie8 sst@glgtthethisembilote Mascombited pwbduatsawere then

atch prepar accor di o this nmethod.
dls““?ﬁ%ﬁgg’ng@ﬁ’gﬁ/%r‘&%’é‘? gﬁ\%@ﬂ%%ﬁwtﬂ. 6 ed at 139- 140
C/ 20 nbar to yield 11.2 kg product (> 82% . b)
Preparation of HZ H3C/CC O/-~ CO H3CH [0132]
b)P“?Paﬁﬂg‘b‘?‘é’{ybenzal dehyde (4.0 kg) and ethanol (20 L) were
added to a solution of #Hgobutyl brom de (9.0 kg) in

et hanol (15 L). Pgtassium carbgmate (18.6 kg) was
added and the suspg\rts’l/onm a @\ 39(74- 78 C) for 5
days. The resi duwgoifH hydr oxybenzal dehyde was checked
by HPLC (< 10% . The suspension was cooled to 20 C and
usmdsz t h&m%xﬁmede@}dﬂmanahh@rathaﬁow@@ E?w%l@'hdded to a
[0 Hydr ox glam ne (50%in wate
soiutlsn vf %ayu%%mg’&&éa tg) tﬂfféhaﬁ?lc(é% 21’?’&3%%?%%“6&3&%%% vy added

and (tﬂu?4slzlspélngﬁ)rlkg\)va@n%fﬁ{xg@n@hl (®4°t) . fofhg SUSREeNPhONreWRSal 4-
refluxed (77 © for . Unreacted residual

was
hydr%%@@%ébdebydmscchewéw HPH?e@&s@e% YFPefiger ¥adrwldiin20 °C and
usedglqhe(;,e)ttls{ ered and the filter was washed w th et hanol
(54 L). The solution was concentrat ed by distillation
under reduced pressure at 30 Cto a residual vol une of
c) Pr Zrahd)ﬁto?rs The solution was cooled to 25 C and water
10 L) was added. The suspensi on was concentrated by
dlstlllatlon ungd reduced pressure t30 Cto a
resi dual vol une i) N102VN tt e Ret r et her (60-90
fraction, 96 L) & was add&d ak Afxture was heat ed
to reflex (70 Cﬁ‘CThe sol uti on=was cosl ed to 40 C and
stallization was initiated by seedi ng.

s u bk ontixdexdaming d(59°é m walsh B S B gl aflﬁ’ﬁd ipnthe prpuct from
previBisQERCh) MaS 1.C E1H i) Eﬁlﬂ&ﬂan@ﬂ(@ﬁlllﬁ erte @ﬁ%ﬁeﬂé@ﬁ v&&@&ﬁﬁﬂed’@?f’ I’C) for 3 h.

petrol 'ether (60-90 fraction, 32 L). The wet cak

Umeeﬁi?derasa%uahwewhea@d@’t%?%ﬁ 6T FPox dkg SlﬁP?jﬁ{?&twa(s §30lgg to 38) & tltered
and tRE GREF aldsORaBbd W4 dadGht GaH) Ot Qikdn- wiNHnodhtrated by distillation

“under reduced pressure at 30 °C to 2 residual volume of 67 litters. The solution was cooled to

25 °C and wrater (110 L) was added. The suspension was concentrated by distillation under
reduced pressure at 30 °C to a residual volume of 102 litters. Petrol ether (60-90 fraction, 96 L)
was added amnd the mixture was heated to reflux (70 °C). The soluiion was cooled to 40 °C and
crystallizatiorn was initiated by seeding. The suspension was cooled to 5 °C and stirred for 4h.
The product was centrifuged and the cake was washed with petrol ether (60-90 fraction, 32 L). The
wet cake was dried at about 40 °C to yield 16kg product {(63%).

d) Preparation of
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29 WD 2006/ 037043 PCT/ US2005/ 034813 (0134) The
product from previous step c) (15.7 kg) was dissol ved

wo Jobs/@izhanol (123 Q Acetic acid (8.2 kg) and :
on charcoal 5% wet (1.1 kg) were added. The %@*!Ee%ymmm

hydrogenated at 22 C and 1.5 bar for 4h. Consunption
@élgﬁ s ch gd g% HPLC. The catal yst was
d aff P “C§ FOBhPTeRIds gy ¢ {lad h&’d‘é?s fisgrleesddin ethanol

(123 ﬂi_l’) At 90161(8 3ﬁg)GmH Qadadilifah chiobdi®: 9kt 3% iy w@e@‘ihe The oxime
heat e

E tate é %ﬁ added and the m xture was
was PEyearRate ?é) th1 bar &8 ShutGmsumptioa of orimd s shasked by HPLC.
The @mysed;a& mt&éd £ndPeBll sd e (G S itk Gfdet %u%%ré%r% ?566? to a final

di The suspension was cooled to 6
"01‘“&%/ of SEY V! 2eeke (BHhb) proaifer aph shecmixtyre ﬂ@géeﬁtEChhdeﬂm(?S °C)

until Qﬁéﬁ@luﬂ@ﬁ MRSRAG oMY LodiQt td @5‘3C°Jndeﬂ19yckys@aﬁ%§&? v&‘a% ifitiated by

. The wet cake was dried at enperature

Seed%&"&*tf suRpersiqugvaFicaplad go ﬁg}o("ﬁzland@stme:b fopz ShdttatprafucofasNEntrifuged
and thiB&ake s Fadedii b

hydr oxj de (3ow§hé.5 S(ﬁgﬁgamgmggé§§ﬂ8éﬂgﬁgﬁét%ﬁk%ﬁg&mdata
tﬂmﬁqﬁ¥e%ﬁﬁﬁwé9 @Fbﬁ@éﬁ%b@@u%)step d (7.9 kg) in hept ane

(41 L). The solution was heated to 47 C, stirred for

15 mn and decanted over 15 mn. The pH was checked
¢} Prappiasamyt and t he aqueous phase was separated. The

sol vent was renoved by distillation under reduced

pressure at 4H4ﬁg CclHept ane—was added (15 L) and

then renoved by bsfle tio oerc#ﬁdu&gg pressure at

58-65 C. HepfgréHwas addeo ution was

filtered, and the filter was vvshed with heptane (7

L)[013Té]'e S QlMEN sWASr] ¥o,dis gt ; %i
uced pressure at. 2860 C(g Tétra dro#%@gﬁ) Figpension of the

Pmduib OIf ) PrEYiRPSt e Hyf ISu iEhin keplaae (61 8) KB)e wisrtion addddatadieh 47 °C,

stirred 8 1SCRRELRAL AL BtedVPSerf 15X &t O
react or, ghos enee 50 kg vvag%lglnfg?so uce ﬁ&)ﬁgﬁz) and the aqueous
Phase WS, SSPATeF S L éﬁl‘«'frsewaa_yewei/bb distiflatmooindet rediced prssuil'd’]ﬂ 47-65

°C. HEpcand a-ﬁge%{ (39'1425111(9 @héf‘ﬁ%m@&q%qr Cfl&iil%ﬂﬁleli}%e Itedl.%rf]:fl BressuLe at 58-65

o HP osgene in mal ntai'ni n
C. Hepfags W%@éld%gc@o %he\ﬁa%umswdﬂmm anct émrfahwﬂmam]am w{tR Beptane

(7 L)Q Tﬂ&%oﬂ%ﬁft Whe rmérectt b?/6gﬁgglﬁfo,?4§nd.&‘ ofced \?\%rgssgred at Bg%() °C.

90 mn at ref he sol vent
Tetfaltndafslm EHHT; {82 L) rn@icj Lﬁ@@blylpm@s <TF&, @8 kpbwa®o a@itloma the temperature

was Fix8$ hitbadC O LR fgac%o‘}g gen-gE %gﬁ%gé: Sﬂrodlfcgﬁ? %ggygx}g?uran (88

control l ed. At this sta e was
L) preyiqysly treoled ips geifs o WHE adég."d?a‘s sdhmonbwbb |aﬂm@1 m tHeOg&ation of
Phoséelﬂre QM @JE 56 mmA‘f Bﬁﬁta 1@1' e{egl%%"gﬁtb ezit hﬁ/ (%e r%cﬁ%waeﬁvgshed with

phosgene above
tetrahydnefiyan 720 Wessmixjure @medtxmﬂidfoms hexdatv@i0t ¢ and then for 90 min at reflux

o r The ol vent still under
(65 é)efdlt > egg%tﬁ)gag gﬁsglééd%.?ncga I Rressure PE%?@QJ% o aygi vq;q;me of 149
L. Tha@bsenceTekt pfwlsgedc ofsirantr(le. 1A% thieStage ddsRRd whi 6416 Gle¥@Ntnd the
to a

| S reduced ressure at 20-25
suspeﬁrlgzole as %le aSﬁeu b qaéxﬁijlfag [DHTORRM, t% ;"Jtvgﬂ @hgnwrwnu dhedgvel of
phosgtre @bwﬂhe S@utidn Wds@rgoby.0asigdhil T Qfpeh@bd ROVEILALULE Qfashed with
etrah <%maz Oﬁge sol tlon was analﬁsed and used in the

(30 o Bap iR o0 o 17 ST PGS 6RO PofGriA avesidual
volumk of 40 L. Tetrahydrofuran (51 L) was added and the solvent was distilled under reduced

pressure at 20-25 °C to a residual volume of 40 L. The final volume was adjusted to about 52

litters ey addition of tetrahydrofuran (11 L). The solution was analysed and used in the next step.

f} Preparation of the title compound of formula I
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30 WD 2006/ 037043 PCT/US2005/034813 H3 NCH3 F, I 1
\  CHCH3 OY/ | CH2 CH~ 2z | CHz O 101361 The

" wo Ri0gE4Heks T rom previous step e) (51 L) was addael/igods/d34813
to a solution of the product fromstep a) (7.3 kg) in
tetrahydrofuran (132 L) at 17 C. The |ine was washed
with tetrahydrofuran (12 L) and the m xture was
stirred for 15h. Residudl product fromtr& first step
was checked by HPLC. % sol vent was- renqved by

di stillati &n uader e at 20-88,Cto a
resi dual vol uf 1
kg) was added;

(Noft.t SXI-G 0.7
rred for 15 mn and
filtered. The Ii ne cxmas\ma’ ed; i th tetrahydrofuran (7
L) and the solvent was Qermved by distillation under
reduced pressure at 20-25 Cto a residual volune of
30 [1136} sopFlpgredent dtoat gre(i96s 4ty pwass abd eads taddeglbitdl ]mtcaa solution
f r
of th%%n%.lll:ﬁfgorg sgeh%? 7té ‘ﬁ%un?%%%%ﬁ% IBZS (at QY nF THVh dne was washed
with petobiydo&uwdnr(b2i ) el the evitousvas gaatd Gmssh. lR&-&dqumtadluchrom the first
step Q&? c e%iéeggﬂgéﬂf'i@ n?“h% 6?@% “%ﬁ%n?ol d baocﬁlsl{?mfétlﬁx{] %uh er &é(iu%eg pressure at
20- 3§)F©dmmtesvda$1 wbed dfdbs Lh@hedqoale(NorﬁrSéﬁa@am V &p) wis dddel, the mixture

was U P50 S TG AR LA P USRS 99 o e
solvanyt wad @hrovaidiyl dstillfiiomnderi redibédp eetwent X)-2 E@epd &sBlual volume of

20 PRI F SR A% SAFIHLES AP Y BL BT Bl g

thch c@mrnnh maylaﬂ ambia nb:hr@uﬁiﬁks Gresinly isbiecbrodnets ﬁwmmpré%&&@éa\wﬁas ) Re-

s_added t he pH
movaI 8f t%ie §ohaen% f‘l’r\(l?tga rrg;?e vigl cgg Cﬁ S%.IES anha Y yn ﬁ% OI ution.
Af ((56710 r ecTipi sbmtmromﬂoihe aru\ﬂhlbrbelustdfds dised foethaqited Yeparation of the

__extracted. 5 ti b 0 TBME, The
hem SR8 E8 SimuBico B B e nbuliEPut BEBaREr Posk WS gpriet trough
crystalhmnioncﬁ@ﬁlsmtamesmiems.. The solution was stored at 6C.
The precipitate was filtered, washed wwth TBME and
finally dried in vacuumfor 5 hours. Yield: 8.24 g of
Ex @la/\h H@a@ﬂmﬁ?ﬂmeﬂﬂﬁtaﬂiﬁieﬁ@ﬁl Y bi‘auaﬁoumas)f comerntrated to

at 6C. .The |tatewa
fi hqgﬁed Zﬁ ﬁm%%?ﬁlﬁﬁe?%ff Eqrgihedo Bpppls: 10ydggoribed
og vods dasselvied én Dm/hﬁEﬁrater% W&W@Vﬁﬁhﬁd &he pH adjusted to 9.8 by
JThe powder X-r iffraction
wdiE ek A NAOHSRR] A TG HOR A6 o it el Stcetigeys ghase ves

extrapralsstirndd & $00eiRTBMED Th@ Qrgﬁrﬁﬁ r}ﬁﬁﬁﬁnﬁéra @oftesPA&] NGl a volume of
ar e gl ven Ranman SpeCt oscop

o ?iou ef in Takg g

aboul O ettt 1A e 0o 4T OS G Prong ot i e RaShed with

TBMB Q1 firdlty @fibd it e tuniVelr &S RN il BT IR £¥Bi& Sflv®r. MBS Snother
| oss of about 0.4% between

liquor was concentrated to a fourth and stored at 6°C. The precipitate was filtered and dried in

vacuum for 18 hours. Yield: 1.6 g of a white powde:r.

[0139] PXRD revealed a crystalline sample. The powder X-ray diffraction pattern is
shown in Figure 1 and the characteristic peaks in 2 theta with the corresponding d-spacing values
in A are given in Table 1. Raman spectroscopy also indicated a crystalline sample. No Raman
peaks from tartaric acid were found. TG-FTIR revealed a mass loss of about 0.4% between
60°C and 150°C, believed to be caused by the liberation of TBME. Above about 190°C, the
sample started to decompose. DSC (-50°C to 210°C, 10°C/min) revealed a melting endotherm at

124°C.
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60C and 150C, believed to be caused by the |iberation

of TBME. Above about 190C,

WO HBcoImese.
mel ting

endot her m

th

at 124C. 3

e

1 WD 2006/ 037043

sanple started to
DSC (-50C to 210C, 10C/ m n) reveapefud2005/034813

PCT/ US2005/ 034813 Tabl e 1 d- Spaci ngs for crystal

free b O d-spacings [A] Intensit
Eb—-(—qua t"%ffwfi%“?% ] 1109 vs Ets]o 5.8 vw
13. 7 6 4—6—2—W—-1-F O M 19. 7
45w 2ovmlel Bl | Spin 7 | Intwtbzf’%abfeﬂ\zﬁ) 25. 2
3.53 vWw 2643 3.40 vw 129.1 3128 w 2%s5 3.24 w| 27.9
3.19 w["29 ¢ 3 08 W~ 30 § 2.9 w 33.Q:2. 72 w 01401
Appl‘ oXirrate—Sotubit y é:lé ‘“‘c free bdb?VV_db det _t:‘l‘ m ned
at roomptenperatur fo lvents—as—t-sted-n
Table 2. Tabl-2 2: Appr dxd rrate solubility of the
crystalll i neid4ee base of2fornula | inwarious solvents
Sol vent[ Sol ypbllty (ng74¥) acktone 10Qy ethanol |260
et hyl gcet am:l 36— Tsopropanpl— 100 tglTanydrofyran >
250 ageton H-e—<50—di-chl-erorethane—>-560
19.7 W
20.8 43 s
21.0 4.22 Vg
222 4.00 m
25.2 3.53 %
26.2 3.40 vw
27.1 3.28 W
27.5 3.24 w
279 3.19 W
29.0 3.08 W
30.7 2.91 w
330 2.72 W
[0140] Approximate solubility of the free base was determined at room temperature

for 11 solvents as listed in Table 2.

Table 2: Approximate solubility of the crystalline free base of formula I in various solvents

‘Solvent Solubility (mg/ml)
acctone 100
ethanol 260
ethyl acetate <30
isopropanol 100
tetrahydrofuran > 250
acetonitrile <50
dichloromethane > 500
1,4-dioxane 140
methanol 170
toluene <70
water <4
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1, 4-di oxane 140 nethanol 170 toluene < 70 water < 4
32 WO 2006/ 037043 PCT/ US2005/ 034813 Exanpl e 3:
" wo RieeR®h@d i on of the hemi-tartrate of formul a Nfi@mdhsss
solution obtained in Exanple 1(fl a) Crude product
salt formation [0141] To the solution of the conpound
Exagg]o fg%FF_FEO{ermgar lggeagl%l f ‘I‘;%n ,ﬁe%?ror oar‘c)dYQf fgr%l% Eaalryefrogng%e %Jluﬁloanco%%rm%h 09 to

ooctut at d P Evi

Exar®@ i on of tartaric acid (1 7 kg) in water (1.7 L)
and t

etrahg}rofuran (23 L). The residual suspension
a) Crygspraduptspleiprmgiony 5 gdays at 22 C. The tartrate crude

Pregygt Wasg isendiitdnugast @rthotiEoftiRkRuldsn Washpdl avetate @6 L)
portions of isopropyl acetate

sccorbpe ' rBPPHTH ROt FRAN L v Byl Bprhrdfif g rric eeid

(1.7 1&25%&&91@ Al @éﬁahﬁir@fuéﬁlm L)T’mee 6 HuAT &l@@eﬂm e sk datior 2.5
out Ctoyield 8 kg

(50
days RURR PCcARS Emirgtd srsle mﬂ@ctt‘ﬁ%&t%&ﬂéuge? &ag% 8”&& fas gashed wvith 4
portlcg{ %\f'm%Hx% st RPaR)4 (B3l KR 1o fdios kel oresbther ixquors was savexd for
em nefalized water (41 L) at 22 C. Isopuggé éﬁég&g %
later (#Qin|optairgnhsutoe slis Bef Wiy pvdicd &t 2bpuf 48k i ¥t g (50%)
prod pdiumchloride (2 kg) were added. The pH was checked
l%> 12) and the solution was stirred for 15 mn. The
sol ution was decanted over 15 m n and the aqueous
b)Pdﬁﬁ was separated. The aqueous phase was
re- exPracted with |soprq$ acetate (12 %
Deffilddir al iThedamwateeqrude2oducy obarviosoarERh Ehil ol das dpshved in
demmeg%h V‘@(Ngte ngqqg 492 bhe &J%H}l Q;%glté)@g 3Nl RPhRReSs soﬁﬂﬂ% hydroxxde

rred décant ed over

(43 bg)and h@luaxq ufé@u@ ® &fa)s\eermd@e@ |T§€ aHd‘@éIChedﬁFélr(Bb@Ian‘é @eéolkb‘?n was
Shﬂ@?@? A ss d Q)%u'bﬁ %\/agh%gruéaeox)éﬁﬁﬁ §1§n' 4t dREoud Phdit Rad arated

ter a |1 ne wash h 1 sopropyl acetate %
The dd)igous plase Bhs/rrHiragted vw@rmpr@ayl @mﬂ%@ (2 dgJemringlised yater (3¢ 1) and

sodid c}%ésr%a% (2. @Q@ £ 1d-he MIM%I%%G%QSES ttﬁ@so%%ﬁ QaSitPPed for

rre or mn at sol vent
15 ma deqeaindved I@ynima'ngittm jaaeque phasg Welfé‘ilsqﬂ’é’@@r&éﬁmﬁ?lé%éﬁg)é”a&t added

and %@ mq-)%ll.li% Wayggrrgd ME 5Y VP a G018 0a £ 23Rle WasiPRER %Bfnf)ﬁﬁ ‘HGetate (12

he product was centrlfuged and the ca
L), thashvedt wistrhmpresdtuadrs r¢dsicdd)presiye a2 5c Grplspiate {@piL) was add_ed and

the sugn.eg%oncylv‘gs%t %o? 1? nhxg%t 458, ‘fllluﬁ\‘ls@ lLV(ﬁ dotbydht %Ja@ %erved 1%&11&&"111211‘1011

utlono tartari c aci réj qg
undee tekaaed pregstrel at 3831 ?@%ad@ydwatcod@i tC2G 7 altdh?éTfF vél h,a@e product

was ﬁgﬁtl%ge&/\nandt}hg tha as aShelt bwith Y tarcté)gu]%j e %@co?rQ)QL“%q,LWL e I

seeded w't e tartra of the conpound
(5.5 f) vieo fizsolad Im ethdnelr(28 Ripat 4§ B rysolugion @h@nta@g a¢ig (0. B5keinjefhamol (11

L) WF%aJE%&] %4‘? L¢ iﬁtehvg ?1%(? gﬁ? %tg%.}%fe ofhel soﬂltﬁ)ﬂ%ag Q94184 to 43

ure t roduct
°C, maed:ﬁnh Itlhef lagmﬂe w’moﬂ/\ﬁas hetipow'ml fof FWUM theo s S(bfrrY was cooled to

£eth t ot al 42 kg ;0f €L ofl .

35 FePorbuybarra e GeorRlud ool ebfithgBRIE o6y FHER b at o
tem;ﬁa@dtﬁre tihgrotvet wae adgrifops! aold ivedhet wigthut p04150!@ of etha@ (6 1L). A
tota ?fq%(}fgs(% xéotﬁc% hqugrs Qv%lqé stalve%nﬁ or 1 Ite? %lsealtnl 0%?amfu§gome i r&gg salt. The wet

cake was dried at about 45 °C for 76 h to yield 4 kg.

c) Additional isolation from mother liquors
[8143] Additional product was obtained from the saved mother liquors as follows.
The solvent was removed by distillation under reduced pressure at 24-26 °C from a solution of

the crude tartrate mother liquors (107 kg) from step a) and the Formula I-tartrate mmother
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[0143] Additional product was obtained fromthe saved

not her liquors as follows. The solvent was renoved by _
WO e®ida7b4zat i on under reduced pressure at 24- 26p&r/HERa/a34813
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ol ynprph A ed. — EX3 |e—5*—PregararrUn“®f'the
ﬁem'y_ nf{yﬁftég@g);drﬁ{trar{‘}!a | rrPrnm rrudp free bhase. Df
formula_ | [01@PgneCr ude praduct accordiing to Exanpl e
1(f) (4.3 ko) W@&TdISSO|VeC at 45 C bgooethandr“TZB
L). Asolatton of (#)-Ltartarit actd—<{0:-58keg)—
ethanol was added at 45 C and the line was washed

il f Hyeparag : bte Snglt e gde bODrA0 I

m fblﬁ%]or n%ﬂu@@pr&fluc?’ ﬁl)ﬁl%xample 1(f) (5.5 ke) was dissolved at 45 °C in ethanol
(28 L). A solution of (+)-L-tartaric acid (0.72 kg) in ethanol was added at 45 °C and the line was
washed with 9 L of ethanol. The solution was cooled to 43 °C and seeded with the hemi-tarirate
of form}__*.la v T!_w gharry wvas then cooled to 35 °C over 30 min, stirred at this temperature for 1
hour and cooled under stirring to -5 °C. After 14 hours stirring at this temperature, the product
was centrifuged and washed with 2 portions of ethanol (2 x 6 L). The wet cake was dried at 45 °C
for 76 hours yielding 4.0 kg of product (83%, based on tartaric acid). PXRD of the product re-
vealed that polymorph A was formed.

Example 5: Preparation of the hemi-tartrate of formula IV from crude free base of formula I
[0147)
ethanol (23 L). A solution of (+)-L-tartaric acid (0.58 kg) in ethanol was added at 45 °C and the

Crude product according to Example 1(f) (4.3 kg) was dissolved at 45 °C in

line was washed with 6 L of ethanol. The solution was stirred for 20 min (formation of solid
precipitate) and the slurry was cooled to 35 °C over 30 min. The slurry was stirred at this
teraperature for 1 hour and then cooled to -5 °C. Afier 14 hours stirring at this temperature, the

product was centrifuged and washed with 2 portions of ethanol (2 x 4 L}). The wet cake was dried

[#3]
rh
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precipitate) and the slurry was cooled to 35 C over 30
mn. The slurry was stirred at this tenperature for 1 ‘
wo 208/37gaRd then cooled to -5 C. After 14 hoursPél‘/’Ugioioﬁgmsm
at this tenperature, the product was centrifuged an
washed with 2 portions of ethanol (2 x 4 Q The wet
was dried. 35 WO 2006/ 037043 PCT/ US2005/ 034
ot 45 4 peh oy Viggeciy B 9?2 %‘I"gi’ﬁ’iég%‘/ oK BE | fﬁﬂ%ﬁ&lﬁ ?’é@d? of the
produtﬁ?é;@ﬂecpﬂﬁattpﬁfﬁrﬁfé}ﬁk%éfd))'mecPXRD of the product reveal ed
hat pol ynorph A was forned. Exanple 6: Preparation of
armr phous form of conpound of formula IV through
Exampty @PBebdrz@hnl @ Bm&fhho @ 380U S oS0d Uil 00 Rorfndih 48 knrdu @Avéhtfzation of
crude free base of formula I was dissolved at room
aquecseiyiemt ure in 8.0 m water (Fluka no. 95306) at 232
C.{(f 11@]6 Obi @2 ?Sldcrﬁ&l fdel 25 VR rdulth | GLE gls&)ﬁ‘\reg Wohhofh tgmggfatme in
mllipore fiTtration unit, and the filtered solution
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0.5 J/g/C. Exanple 7: Preparation of crystalline pure
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under stirring over 30 min to 70 C. From 60 o
(750 wgly) The i"dic wrsgersioaares peattdoides i g ven LR dh 7%a§ %rpmo C, the
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7

crystafige at abow 48TReCaqlnig di9a] Hn'C Rds “stwas pedorisd Oiersl th The suppension

was sfrred 381 83 LiEfs °@ ThBkster SUBRENSLRAsIWRS 2 RIrABd Thyﬂa?empﬂate was
precipitate was filtered under vacuum washed -f-w. ce...

iltorofupder FEPu, Wb (Y6 THHTANG A03ACEHBROGTY 8 4riod WougHm ot 40
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i 108D i Thibprsiduet evee piram sisperdpdiuprish siddng iref5 030l abpelute gthanol

and hga‘?ed%ver-r%qmg ltOS%o‘l(J,‘J tl“hé)@i SR R0l W#o%ﬁet@% th@%hﬁ{%h Wik Qibstantially
ubstantial l'y ofourl ess mb5 e .
coiouﬂ@:b cﬁ:torroiﬁ §ReC. f"!rhletselne«m wis fAkerg att He T, ithreliwawasweisshetiwith 50 ml
ol 58, B 420 5 00 L 08 OGP Ecain
initiated &t 488t T haprodBet @rysﬁhﬁecpﬁtoﬂmﬁtélflefﬂ)fﬁ aldla @daﬂmad)usaibmmltate was

Cand a v Ium nou reC| tat e was d. The
fomd T SHEieB e TP BB Ao ST T S/ Gient S TRaiperson ves
filterdd@NP@LAPQBRd wddhed BHSPeIs i m! vaslutd éthdrel. Gtle ahit2 BrPdliCproduct

and wa edW|eW|t 0.  absolute
was d%ﬁ‘i‘ s %g}&l %‘%f [K<imsls ?}d*ucff Thy gEiesg™ sy @ Igégg#/ H}?E‘g
vy @151;“ at THS 3Cray ThHOvEF YoimRb @M pivesn 1i23shbwl i69BYre 2 and the

yield (0151] The X-ray powder dlffractlo?\ pattern_is
charagﬁr@s@ﬁ PEaks p}%@gt@m@ gﬁdm{rpﬁ@ondmg d-spacing values in A are given in Table 4.
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characteristic peaks in 2 theta with the correspondi ng

) d-spacing values in A are given in Table 4. 36 WO

WO 2000470387043 PCT/ US2005/ 034813 Tabl e 4: d- Sppet8sookosis:3
the crystalline formA of the conmpound of fornula N
Angl e [20] d-spacings [Xi] | ntensi ty (qualitative)

bl iy o O g 498 g Onlped g Db ?rg €167
15.1 5.86w—1+ 2534 m 03— 864

; 8
18.9 4./6%mgle £20]1 |4 deprcgss ﬂ@ s 4‘“&@1% (Q%btaé"ei 44
20.4 4.135 mg21.6 A.10 186 22.4 3.96 s s24.3 3.66
25.7 3.[AT"W526.6 B. 35 W, 29.8 3.05 w.Exanpl e

Pr epar gt+ofr—6f—¢c+y tall'l_lic puc1un||/—\uy|c ct1H,
tal lization§015211 1051825 compound -ofs formila|N as

obtaindd i nl&fanplk 5 wad di ssol ved uRder stirring at
65 Cin 5601nt abspl ut e7.2t hanpl and then cool ed under
stirring to;48 Cal a <ggoling rate ofyl Cmn.
Crystal'rizou‘lggn btd[[(:‘uﬁglller afewmputes at jthis

t enper gture—and-t-h sySpenston—turned—to—a—thtck

past e Vithi A43 h  The s% pensian was HBated again to
60 C and théhé cooled t©148 Clat a ratve of | Climn.
The obt|ai nedssuspensi ors.gsas stirred and cooled fto 15 C
at a goolinfg,rate|of 3 & h.The crystnql rine
I I tTatTo

353

preci pift awﬁ s—sepat ats by yT—and the bottle
was shed—with-50-m —absolute-ethanet—eooledto 5 C
The crystal [$fie resi du¢t-‘as then dried®in air

18.9 4.69 m

19.1 4.43 8

19.8 4.49 s

20.0 4.44 Vs

204 4.35 m

21.6 4,10 m

22.4 3.96 s

243 3.66 m

25.7 347 w

26.6 3.35 w

29.3 3.05 w

Example 8: Preparation of crystalline ggre,fgrm__A bv gg—q}r‘@tallization

[0152} 105.0 g compound of formula IV as obtained in Example 5 was dissolved
under stirring at 65 °C in 560 ml absolute ethanol and then cooled under stirring to 48 °C at a
cooling rate of 1 °C/min. Crystallization started after a few minutes at this temperature and the
suspension turned to a thick paste within 1 h. The suspension was heated again to 60 °C and then
cooled to 48 °C at a rate of 1 °C/min. The obtained suspension was stirred and cooled to 15 °C at
a cooling rate of 3 °C/h. The crystalline precipitate was separated by filtration and the bottle was
washed with 50 ml absolute ethanol cocled to 5 °C. The crystalline residue was then dried in air
at 30 °C for 18 h and thereafter under vacuum and room temperature for 40 hours to yield 98.1 g
crystalline product. PXRD indicated that the product was polymorph A. TG-FTIR shows a

weight loss of about 2.5%, which was attributed to water and a small amount of ethanol.
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at 30 Cfor 18 h and thereafter under vacuum and room

tenperature for 40 hours to yield 98.1 g crystalline
woO Jeareds. PXRD i ndicated that the product vvasmpﬂhgjmg/pjhgm

A. TG FTIR shows a weight |oss of about 2.5% which

was attrl buted to water and a small anount of et hanol .

r e{{nrsy}st aI :tll Ezgtsmﬁlsbub@bsﬁ)hnﬁm vV obmmadumﬂxa:ﬁplé Bfbirwaa dissolved

andeg 17PE RGO 1C 851 THATTD ARAH g BRI Skl ERgAS € &2

cool & Qét@ df Yrdefkin; fﬁ@ﬂyﬁtﬁlh%mh Qtaft&d Eféeataffaw rmﬁm]l::s tGhis aérﬂaeﬁzfturh and the
stallizati ed after a few,m nute
SuSDEHIOS BTk BRI TR DHCHERET O UHRE S i R cded then
coolRPR 48 “Wigk Rk Jf 1l 4C/mne TRUSHRERS s0peiich Waatifdd agbdoblel @ 15 °C at
60 C and then cooled to 48 C at a ratge

a cogfing rgfprh} el Thecpetdimspreniateleryas F%Yﬁé‘?ﬁ’obYS‘%JBF%‘E' g r'}fs“éle was

wastRl with 0@l iRGutfedtrafand biBd tolheC Cresdrpdidiliiteresidue was first dried
precipitate was separated by filtration and the bottle

und oz RS ACWPT 1§ A fhereaRe MV aF et PS4 B TRSE70a Torgh0 hours

to yémcw g ecr}csfaylgle%édue@ PRERDAHGMESthES 18 threHub& dras yasiﬁsrph A with
trogen at 25°C for 18 h and thereafter under vacu

Slmﬂaﬁdesrtg darm @r‘rﬁé}ﬂf’iﬁf&rséo‘f’@r a 39igholgpssof abguly]. Bleqwhigh gvag atiributed to
isopl\fﬁrgyrﬁﬁ a.{d R i %ﬁ&ct \»Pa%@gm peicatRcd Rakr Hheo A fﬁ’&“é‘%? 2 product

S po ym)r% simlarities to formD.

withgiveieh loas oleabgiits™4 J@@@@ﬁol@%wtﬂv 7% whi ch was

attributed to isopropanol and water. The product was

agaln drled at 30 Cin alr for 20 h yielding a product
) pragh fallic py) Adgyireeyplaliaziion and wat er .

07 o r
M Et Riks: ﬁ%‘?%&@ﬁ’i@%mﬁéﬂéﬁﬁ%ﬁnﬁg’“glgﬁggr) AaMissolved

unddr\%_tlaslg@bﬁél"(ﬁ el llmmEx@nblteeetEa(ﬂbT) angetberd¢ooted | upder stigingep 48 °C at a
cooli?hgI Ft% :ﬁy?gn@%r?ﬁ%&ﬂaﬂzétﬂo% S §@%ﬁ&'a%§ ﬁhb@&l thgqgrnﬁepﬁﬂ'e and the

strrrin cooling rate
suspeisiinriumet fost thlck pasiet Wtﬁlnn 4 thaFheesispension was foelgd pizainy tOe@ °z§t and then

coolggl {0848t%%rr9t{3 %f E °@/ﬁl’ﬁ tﬁl@ obiied gﬁﬁéngﬁntv@dggﬁrécpanﬁ vJaQ 'c&gﬁed to 15

€ 'suspension” was heated again t
°C: a6®c®11ag1 thte fSfC/lc 3bé enistelnaBedpitate Wasrsepagated bylﬁiaatmnrﬁnd the bottle

s TS24 1P USRS Uy RO OhETad vt

undqrrveaiupi 4ngtde °efsr @etpmrsetb gtldiA6f g drystaitegnoduet Whhﬂa Yo edoeding to
PXI% -V hed th 10 ml absol ute ethanol cooled to 5 C.
BYE ?inaﬁp ine residue was first dried under vacuum
and 40 C for 50 hours to yi eId 146 g crystalline
Moshe B08 ASCRLILAE AR KRR PULGRRIK T PN
by [eLE5pens o Iihgeﬂtlﬂel dobipatridaf fa[)rﬁﬂ.lfaﬂ]f 26n Wgarafle B was suspended in

d la IV fr b
a ST AP A A at PPt Pl YR RG g & 40 °C. The
prodiBTREY AbMITRI \bk bR st ifdteh A b9 fPIXl@ bORAGarGpedtfBcopp rva@h Gking the

was identified as crystalline for
folleyag tsPgEs sk NS%?R"@& [hgptacq o ﬁ@s@ SHiont it mety! ethe
(TERI20RIn0l 4rl ABNVOR 2NRhol/HBSRAMEMERIURYdd atthwdteret her,

t-butyl methyl ether ( BI\/E) et hanol and TBNE,

et hanol i hept ane, TBME saturated with water. Exanple

Exatfoie 3¢ PRBEAGILONT cRistafiin¥ $hRl thinD8 bR Wi erdsRInMBadiliBMtion from amorphous
suspensi on equilibration from anor phous Torm[01561

fong4 ng of anor phous conpound from Exanple 6 was
Susﬁ%}ﬂed '6h rﬁg Qf zmmrphous compound from Example 6 was suspended m 1.0 ml

tetrahydrofuran and stirred at 5 °C for 18 hours. The solid was filtered and dried under nitrogen
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tetrahydrofuran and stirred at 5 C for 18 hours. The
solid was filtered and dried under nitrogen 38 WD

WwWO020a83087043 PCT/ US2005/ 034813 at room t enpeperusesctasisis
2 hours- Crystalline formA was identified by PXRD or
Rarran spectroscopy. Exanple 13: Preparation of

« SRR IS AT 0 L i o

smw&mﬁmmﬁyanple 6 was suspended in 500 Id ethanol

acetone (1: 1) and then stirred for 3 days with

cycling fromroomtenperature to 40 C. Crystalline
Exanfp0& M AP R ati dheificifsiati the byreRammA bt pegtusgscgpiibratxaingh emerphous
14: Preparation of crystalline pure formA by
===gsuspensi on equilibration from anorphous form[0158]
20 [0TB7ANDr POGHS afBFROMNchrigoand Exanplanmpb Wasss sugpeduded 500 pl

e ks S SO 2T an LB S 80126 5,80

Crysfal1¥sd Rl ian@ashi @duiéd wasahaeptdabiegy. by Raman
spectroscopy. Exanple 15: Preparation of crystal form

B by precipitation with anti-sol vent nethyl ethyl
Exark®LaReprehb Q4R3I orGRR NI huRFoRe L8R 48sps @k dil dg@ibiG A6 BbiA k@rphous

about 160 ing of the conpound of fornula IV from
formexanpl e 3(b) was added to 10 ml nethyl ethyl ketone

( NFHﬁSI\?Et 526 mér Rt eI Was Bidnlpled xﬁﬁrsué’peﬂ&)ﬂsm 500 pl

was added and stirring was continued for

tetrawap@ran e thep| iredder fidayerdd Q?Flt“gaﬁa‘mo‘PP‘éo‘e*PPF“&WF to 40 °C.
Crysta@in@forth AORA i §EREE R P)”R@mefn‘%gaclt%sd%py Crystalline formB
was identified by XPRD or man spectroscopy. TG FTIR

shows a wei ght Ioss of about 2_5 % _ Whl ch was
Examaple S hPcpaation afs al fo € 4 ok et ethyl ketone

at[b%gn i's 6§6] QY\@f A, Eécgtlé rs&ut?’orﬁcfb@taﬁ ab@tﬂtal%@%getfﬂtﬁet ¢dtmpound of
peaks in 2 theta Wltqh

t he correspondi ng d-spacin .
fomalay U1 Eperete 361 v sFberaEmomOnTAg KO GRLFaC. The

suspén%r]ort Qgs &ﬁ*ﬁé@tﬁﬁ’lj a6 § ol Mk Qhs Ldued SResty Ricod e R s hours.
d- spaci ngs A] Intensity ( uaI [ tat ive

The sﬂld ws ﬁltvgd off apd gpgd i airyfor gf 1801 tagperpliry fgg 12 hyy Crystalime form B
was Rlepfifive by X8RD o oW spéc?ro&oﬂy. 9% FNR sh&wdla 4761%9; 154 of ¥8bu2.5 %,
4.62°1n°19.7 4.50 vs 20.3 4.37 vs 21.1 4.20 w

which was attributed to water. The X-ray powder diffraction pattern is shown in Figure 3 and the

form

characteristic peaks in 2 theta with the corresponding d-spacing values in A are given in Table 5.

Table 5: d-Spacings for the crystalline form B of the compound 6f formula IV

Angle [°20] d-spacings [A] Intensity (qualitative)
5.1 17.4 Vs
87 10.2 S
10.0 8.8 w
13.7 6.4 W
15.0 5.91 Vs
16.2 5.46 w
17.8 4.99 m
18.1 4,90 m
19.2 4.62 m
19.7 4.50 vs
203 4.37 Vs
211 420 w
23.0 3.87 Vs
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23.0 3.87 vs 39 WO 2006/ 037043 PCT/ US2005/ 034813

Angl e [20] d-spacings [A] Intensity (qualitative) 23.8 _
WO 2806/@370M3 24.8 3.58 in 26.1 3.42 w 30.8 2. 90p&yus2005/034813

Exanpl e 16: Preparation of crystal formB b

precipitation with anti -sol vent hept ane [0160] 2.0 m

of a selutien—conta-ntArg—135—+g—of—the—conpoundyof

formul h Pyelaieel d HPPEGRES] Ielfé‘(‘tﬁ’)ty ﬁqﬁalﬁ%‘t‘ﬁ% dne

chl ori de Was3. gdded at r;pmntenperatureuto 3.0 m

hept ang. WELLgorEre egtsn On was stigpfed Tor 234 h,
t hen f Htered—of fAd u:i u HA—atr—at—rToom
terrperqturezér]\r}i Y allilne formB.was-i-dedtified

by PXRD_or Fafan spect ria%Q:oov DSC nedsur enent
reveal ed a nelting point of about 131 Cwith a mel ting

Examif } @b B0 30Dl Hh pr SIS ol s LR Alpkl0 f
t qmﬁehe [D0.6d] oP aOsoﬂﬂtioofcoatatnjnthﬂ3i)mgcmfntﬂ1aicmnptg.m313ff fognula TV

d. Y. fro b)_.in
sccordhi by PGVE By oS RSO ™S QRIS s dp pae to 20
heptarﬁ @hd’fforﬁl@i ﬂﬁ@emsﬂfhﬁas ftoradefdr 3418 pas fiieredvaf aad |driedaii1 fioat room

N ST R T

measutdh@At tef-tad DyncERPodr oﬂ%‘bﬁm’l 3% pectithasadiyg enDBBy of about 63 F/g.
neasurenent revealed a nelting point of near 129 C
with a nelting enthal py of about 71 J/g. Exanple 18:

Exampit €P | 208N ¢ !:Tfoia\thlc iBYio ﬁvﬂ:ﬁ bfti-tdtdnowiushd h
anti -so vent acetonitrile [0162 o] ution
c&HOA ni mg? mebetfgsolttiop ﬁ@nteawgola]r\ et ttf‘omﬂogms ‘tf P TV from
Exampié 30| 8 rgt(twleh@ cHthé’ hepededl ardode M@ﬁer&dﬁe@ B,D thiO@dene. The
tenperature to 3 acet n|tr|

formed suspensiop 5ts virigred tf?rr%Aée thegh ‘ﬂFdH’ﬁL trﬁéfwe$ i tl%?téaorsﬁqmpgwaﬂe for

14 h. @Eﬂs&ﬂtﬂer\fm@d 'B &as HMHEE&HP@D@IDJ beRE@Sn spkSrdicopy. DSC measurement
ystalline formB was identjfie

revealg(beeetﬂaéeamfof LSt &‘téhamelﬁﬁﬁﬁatltlahﬁgaﬁmt}tr7;}s'{ga| form
B by precipitation with anti-solvent ethyl acetate
[10163 1.5 m of a tsol L}Jgtlonco?tal ni, ng 210 mt; of the

Mg 152 M@&n@@ﬂﬁmlﬁknm@m&@n@s @t wtee édi’npla@ndﬂ»f Binkd TV from

oI
acet ap product precipitated until about 50% of
Examgle R{i1) la@eﬂlatl@lq chigsids atrs|addesh 4 SAPm FIREEATE® 4.0 ml acetonitrile. The

formeB U APOK A6 sBtirfe@THR 1LNNEMAIF&L of TAR frREW &l Rdoom temperature for
suspensi on was stirr. ed at 15 € for 18 h, then

18 h. €ystibing Hrp P van dlegtiiieddby kangnspeatropgBm t enperat ure for
12 h. Crystalline formB was identified by Raman
spect roscopy. 40 V\D 2006/ 037043 PCT/ U82005/ 034813

Example J b Ry st b yidatis aphi-gplpgat ethyl acetate

e

according ta Branipkea B1i) en Jfdi)anvawasadkipe attedmi tnmperature to 10 ml ethyl acctate.
No product precipitated until about 50% of ethyl acetate / methanol solvent mixture was

evaporated at room termperature. The resulting suspension was stirred at 15 °C for 18 h, then
filtered off and dried in air at room temperature for 12 h. Crystalline form B was identified by

Raman spectroscopy.
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acetonitrile and stirred for 4 days at a tenperature
cycling from18 to 40 C, then filtered off and dried

WO tovs@s7o4nt room tenperature for 18 h_ Cryst al baTresioosmssis
B was identified by Raman spectros- copy. Exanple 21:

_ 0 g O he-conpound OF T e T\ E
acetehiliip| e 3(b) was suspended in 6 ml ethyl acetate and
sti for.4 s at _a t rat.u C ing.from18 to .
20 L6, © 050 e BRUE Bhn il SRR R ASN i A Wk hudplnged in
acet¢ratmbesetstimed foor ddy3 dna teGityyesdtadel dyeiergf fodnt BtoMUSCC, then filtered off and

drie%ﬁﬁ%é zi}t];ri (Iaeng [t]e%}/ Fl@@l?e‘g‘/g(ir ég g??{{:ﬁ?%ﬁrg{j%gﬁ g\g?n.‘;spllfi%ﬁl%l%d by Raman spectros-

copyequi | i bration with polynmorph Ain ethanol / MK
[0166] 20 nmg of the conpound of formula N from Exanpl e
3(b) was suspended in 5 m ethanol / MEK (1:1) and

Exaraple 2 t:eilephoitiod ofigystal #irmds be BRPERidil QuitipfakibR &ith HOMSh A0 ethy!
0 C then filtered and dried in air at room

@gt—eerrperature for 18 h. Crystalline formB was

| deomos| i e2bg Rethe RRAPSRRGETOSAPOIW EXT KRBl 3B6) was suspended in
ensi on

Prepar ati on, of stal formB by susp
6 ml G RrBRST O % “3BYsy Aot [SHPALEC CYREPSoBaB e 4P &6, then filtered
and étidlyin sicet afod fpdibture fad01978. OfystalifeBEEH @hs (dcfified by Raman
. eCExa{)ﬁ)l e 6 was suspended in 500 gl ethyl acetate
PECl%¥Uat ed with water and stirred for 3 days at a

tenperature cycling fromroomtenperature to 40 C,
tl?eg filtered and dried in air at roomtenperature for
Exa pple . 2. Lrep atfo ta)l forn BBy suspessiqn eqailibratiopayitnpolymorph A in
ethaiRpERIEKOScopy. Exanpl e 24: Preparation of crystal form

B E‘ﬁ %uspensi on equilibration with gol ynmorph A in

acBU8Hi ¢ 1 14 mekiEF Ay URgohdererly Y1681 Exgmplg 369 weh euspended in

5 mi REadli/ AEK { O1) Y aAREE ABSs SUSRENEEH g&cﬁt@é)faéb 18 tq 40 °C, then
filt g‘getom tdr_l | e containing 1% water and stirred ftor %
iterghgnd djed dn i ghtopmy tePRerR S faid 8ty Emvsiadan femnBerastidanétiedby Ra-
man §Rctrdscopyhen filtered and dried in air at room

tenmperature for 16 h. Crystalline formB was

identified by Raman spectroscopy. 41 WO 2006/ 037043
Exantel 23J386Q5{13348 lﬁ/staﬁﬁﬁﬁpbeb@%mgrfsﬁﬁaéqﬁ%%ﬂ Qi ¥ h A in

pol'yno

form B by suspension equilibration wt
m‘éﬁé‘%@@%@%/ water 101691 1.0 g of the materi al

~¥Wa' s )

! r pvEXaml@nbo MRSmAUSRARGE Rdoid § ol s@bded B B Sty avetare <

and 100 gl water and stirred for 100 h
saturgledhiyeth spisr and siFeth for 3 |dpap ate Sberae elrcliagifrpm redm teatperature to 40
°C, tHeROMhede8 BREEAYN Br £ Qbon] Serfiperd f LiB&.Lor.m

B was obtained as idoent?r!‘;l}ijeédté%yf ﬁa%ﬁg%%%ﬁ%%gc%ﬁ/&mﬁed by
Ramagfgeqios@By. X-ray diffraction. Exanple 26: Preparation

of crystal form B by suspension equilibration with

Pol %/m)r ph Ain_ ethanol / MEK
Example 24: Preparation of crystal forrm B by suspension equilibration with polymorph A in

acetonitile containing 1% water
[0168] 20 mg of the material from Example 6 was suspended in 500 pl acetonitrile

- contaming 1% water and stirred for 3 days at a temperature cycling from room temperature to 40
°C, then filtered and dried in air at room. temperature for 16 h. Crystalline form B was identified

by Raman spectroscopy.
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[0170] 20 ng of the conpound of fornmula | from Exanpl e
3(b) was suspended in 7 mnm ethanol / MEK (1:1) and ,
WO n0d/037eds for 4 days at a tenperature cycling pepwsifBsifusis
40 C, then filtered and dried in air at room
tenperature for 18 h. Crystalline form B was
Exam_@? %1 &’reparag on gf&wR%F%rm%obeycsﬁigp%ﬁg&Pé/ um Kr@u "8111 %uﬁ%blvmorph A in ethyl
paratron rystar—T1orm spenst on
acetatcemw i bration with anor phous form | n heptane [0171]

2?%2%1 Ol;]et {I g ﬁgg,gﬁéétgrléatl F—‘rh% app%w(?s fsuspeE§ Léf]l%e#) de ethﬂ acetate

and 10500} ivekten@agd btirtddefoe th0ain et tdbmednpelmta‘ler t]&ﬂn #Qer€d 6fmnd dhed in air at

stal | or ent i fi

room bt o5y b ERARI L BTER dm L, Voo BRE] Gt sy Raman
spectrBkcklYy 28U HHRMS KOy ifftidtblr ati on wi t h anor phous formin

ethyl acetate: [0172] 62 ng of the material from

Exanpl e 6 was suspended in 1.0 nil ethyl acetate and
Exampit 26 rﬁ@pzﬁétxoﬁ%f@nfs@hﬂ fd#h B. byTfiRpdasibhdedt@shritidnt @fte boBidorph A in

and dries I1nair"a't 40 Cfor I h. Crystalline form
ethangh/ MEK i dent i fi ed Raman spectroscopy. Exanple 29:

Pr(gp@]r at | QnnPhr G M&:ﬁﬁﬂuﬂ(ﬁ @f B BuIRY 18045 BRASHIED(b) was suspended n7
qui i bration wth armr(%yous formin acetonitril

mi eﬂp@i?é«]ﬂé;ﬂ iyengfstipr fovet &0s 8 2 fPBRT EXERICEG OB, & {040 °C, then
ﬁltere§ ldﬁtpﬁﬁgaeﬁh 'Jup atlrogmmjemﬁ&ﬁlfénfofr nilye Cﬁ‘?ﬁalﬁﬁé FdrROB AkasSidéntified by
. The solid was filtered and dried in
R&mamplcvff@g@mfat 22 Cfor 2 h. Crystalline formB was
identified by Raman spect roscopy 42 WO 2006/ 037043

he taﬂe I\/EK[0174] 149 mgof the materl aI from Exan'pl e 6
i er e suspended in 3.0 nl MEK and stirred at room
t éHptr at urlemg of the eakerialThiem SEpmgle Rawya¥ susperded inot-f rel hgptane and

stirrec?Jt h& 'f(ﬂ' llglht gf?@&'ﬁd Has %?tergd i dried @ Bt 40Py §hA] L @?Stallme form

was identified by Raman spectroscopy. Exanple
Bwasadenhﬁ@?@d@ﬁmllsm@tgﬁcowyst al form B by suspension
equi libration with anmorphous formin water saturated
et hyI acetate [0175] 20 nmg of the material from
2Ry naBatinn 9f giysiplctoriadd hynsusm@sipn mnmhbraiwnt‘i‘ﬁtbmmomhous form in
ethvl G@Mérated vvlth water, stirred for 3 days at a
%rature cycling from roomtenperature to 40 C
t HeI72f i | t €1 mg ofithe nukterieirom Easmplat weaomspadpeingl.@ mé ethplracetate
al | r JASs n jo?g s
and s s“rgéehc %Og i(?)gc))/r i%ﬁ ’I‘h gnhg Pﬁlge%glr%%‘ff %rﬁpg é/d 4 a? 4%1 L for 1 h.
CrystBlifpyforsuB psemsienuﬁedqmﬂan Iweaﬂmsmpwvl th anor phous formin
wat er contai ning solvent m xture. [0176] 70 ng of the
material from Exanple 6 was suspended in 2.0 m et hyl
Exam@le @b afrepardtioatdianetal foemtBabinsuspendioh veatudibratim| wittegndrohout form in
day at a tenperature cycling from5 Cto room
wﬁ‘l@ﬁ%érature. Stirring was then continued at 10 C for 5
dauer3) Thees gliod tieWaierfal frb@maempitfe @Bk suspended in 1.0 ml acetonitrile

and stirred at 5 °C for 18 h. The solid was filtered off amd dried in nitrogen at 22 °C for 2 h,

Crystalline form B was identified by Raman spectroscopy.
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dried in air at roomtenperature for 15 mn.

Crystalline formB was identified by Raman
wospewirescopy. Exanpl e 33: Preparation of cryetaldscensiesasis

form C by suspension equilibration of polynmorph Ain

acetone [0177J 20 ng of the conpound of fornmula IV

Exa[%f ;519 %:L—}Xrtgg‘gn%ltign gf g%st%ﬁﬁrn? H @%F%@Igsid‘nn:r 1éi|lig o2 &tk O 1?0%9 form in
MEIfsuspensi on vvas agi tated for 4 days at a ténperature

YD, TP S8 105, PR LA AL e

stir’reﬁﬁs rdodﬁﬁthpefrhtﬁfé fboy1 6RaMhe sdjdects IﬁdISl@d) pif ancEﬁ:aemph @ iBdgen at 22 °C for

30 mgt SRRk A w6 YBl Bt bD Rl teip@bp 2R e 00 00

[0178] 20 ng of the corrpound of formula IV from

C C 41d L] Iy g L g P ,," . ' __;
Wateﬂ@&srﬁ@ét@ﬂ@ﬂatit@r 3 days at a tenper ature cycl i ng from
18 to 40 ,fl|fI red off, |ed|e€1a|r at
e ¥

¢ oMidriat urd et G Thctesoet BiofPng Y5 HEHEAGT 200 ul ety acetae
saturb @@ Riith fafel sBifeRANBR2FHNREE s apycychg Mh 208608643 to 40 °C,

PCT/ US2005/ 034813 Exanpl e 35; Pre ara of L
then dligred 4nq fiprd ip At @%@fegmaﬁ@tfsffoaﬁ Emsta IB5F gtffnoﬁ‘ pfs identified by
RamROI¥ERERBYA in  tetrahydrofuran (THF) [01791 255 ng of

the conpound of fornula I from Exanple 3(b) was

suspended in 5.0 mM THF, 25 ng of form C was added as
ExarS8E 0. MG hlish 8F Sryst@bknt DBy SUSPERS QMLBAS S itk I Sbrbifks form in

40 h at a tenperature of 40 C, filtered, and dried
m&tﬁ@éﬂ%ﬁﬁgﬁé@éﬁ‘l@&roomtemerature for 15 min.

Cryaval |1 ng ﬁ@éﬂh&n\ﬂ@ﬁal'fﬁ)ﬁf‘]@ﬂaﬁip@dﬁ W3k siziRRicansd JReRBALyY] acetate

spect roscopy, nmpl e 36: Preparation of crystalline

/ ethprsi gptipgpe difs E)’ét‘?‘él S&ﬁe%&m flayr 39 féﬁpf‘a?mfﬁotyymﬁr Fi9aS i°f to room

tempteﬁh&@hgﬁj&tgé Wadbheh Tolanubd 48l i 50108 tThe scﬁi‘anﬁrﬁy ﬂger@ﬁ off and
formula | from Exanpl e 3(b) was suspended in

driedrjyFair gHIqeE HIMPEERET ErwRsiddets@eing foult Rg™et %ﬂinaﬁgd by Raman
spec@bidodyhe obtai ned suspension was stirred for 50 h at
roomtenperature filtered, and dried in air at room

te eratur? for 45 mnf Cr - stalllne forth was

acet(ﬁllgomed a weight 1oss of Iess than O 9 % bel ow 150 C
ich was attributed to water. nam ¢ pour absorption

ex BT iment2d mnelihe perrayet gherpe &Y Boedxapplc 368 byes suspended in
1 nﬂva@éta{e ard©f ﬁ%%f mr@t&fimg t:s,sa?é mety dadby an @0 %%gabﬁ %as agitated

experl nts revea g@ OI nt near
for ‘Wi?mﬁ ahn tempeathyg yeyelinef fuem dﬁ to 69 °§b e fitpgd ang dr{@@lls Jajr at room

tempEfifirdSof 2%, AQUBRR. Rish U ARTAANS QAN EERR e ROGYR T N

I gure aracteri st pea

t he correspondi ng d-spaci ng vaI ues in A are given in

earﬁ;[%9|0? G .

0 = - - ‘ =54
etrabi;&gg}ﬁlﬂamtml ty (qual | tat | ve) 7 3 12.0 w
[0178] 20 mg of the compound of formula IV from Example 3(b) was suspended in

500 ul THF, 2 mg of form C seeding crystals were added, and the suspension was agitated for 3
days at a temperature cycling from 18 to 40 °C, filtered off, dried in air at room temperature for 3

h. Crystalline form C was identified by Raman spectroscopy.

43



82 10.7 vs 11.9 7.4 vw 12.8 6.9 vw 13.5 6.6 vw

14.3 6.2 w 15.1 5.86 in 16.0 5.53 w 16.8 5.28 m ,
WO 206/3764316 m 18.3 4.84 vs 18.9 4.70 in 19. dctu87008/034813

20.3 4.38in 21.7 4.09 w 22.5 3.94 w 23.6 3.77 s

44 \WO 2006/ 037043 PCT/ US2005/ 034813 Angl e [20]

. 4 w3 o Y A A 2y
tetrahﬁﬁo@raﬁ(TDHFW 30 5 2. 93 w Exanpl e 37 Prepar at| on of

Sjﬁlg}gﬂgdwg 5erl a Ofacofr)l %Et())rf %Qlarrpl eo%?ﬁs p1938:é was susaenéled in

5.0 mi I1HE,0135 mfrbf HEJHE Cawds ddaed mp«hﬂg tigstaleasd Sitd M}&dsmm WasBstnTed for
at 30 T s, filtered off and dried .

40 h st el e BUSang g eq En fl rop e for 15 min
CrystadBneFofin Ofwap tifettifal by PIRINar@ MdsinGpdcabsreply. as  confi r med

by PXRD and Raman spectroscopy. The material was used

as seeding crystals in later experinments. Exanple 38:
Example 88arabi@ion0df @akmmr Phn © bP 483dnsbn QqgilibfatibM 6f polymorph A in

crystalline material from Exanple 9 was suspended in
tetrahpdyofigan (FER) and stirred at 50 C. 100 ng crystal seeds

f rerBoFxanpbe; o%zhé’ﬁhgo@ﬁﬂﬁ@torﬁ‘fulﬁfﬁo%l Bedse 0¥ waSiubFdntiéitn 6.0

was continued for 80 hours at room:t eml))erat ure. The
ml THE, ¢4 mgl afifgren G gps tdghes erdineratalpend Higpblagicf ggppensionpgs stirred
for SORYE SooR! tefpeturd) fered 8lddarkdin Girod rB&h YEMRERE for 45 min, Cry-

contai ning a smal |l amount of
stalline form C was identified by PXRD and Raman spectroscopy. TG-FTIR showed a weight

loss of less than 0.9 % below 150 °C, which was attributed to water. Dynamic pour absorption
experiments show that polymorph C does not absorb water, form a hydrate, are exhibit hy-
groscopicity. DSC experiments revealed a melting point near 177 °C with an enthalpy of fusion
of about 129 J/g.

[0181] The X-oray powder diffraction pattern is shown in Figure 4 and the

characteristic peaks in 2 theta with the corresponding d-spacing values in A are given in Table 6.

Table 6: d-Spacings for the crystalline form C of the compound of formula IV

Angle [°26] d-spacings [A] Intensity (qualitative)

7.3 12.0 W -
82 10.7 Vs
11.9 7.4 W

12.8 6.9 vw

135 6.6 W

143 6.2 W

15.1 5.86 m

16.0 5.53 W

16.8 5.28 m

17.2 5.16 m

18.3 4.84 Vs

18.9 470 m

194 4.57 3

203 438 m

217 4.09 w

22.5 3.54 \

23.6 377 S
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pol ynmor ph A was obtai ned as confirnmed by PXRD. TG STIR
i ndi cates no wei ght |oss below 170 C. Exanple 39:

wo feepzoas i on of polymorph C _ [0184] 6.0 g ofpdigsz005/034813
crystalline material of Exanple 9 was suspended in 30
m TIE and stlrred at 50 C. 100 ny crystal seeds from
Exarrpl e—37\were ded—after—2rhours Tl st mng Wwas
cont | nedresr*2 hoﬁﬁgwﬁﬁsyg n1pﬁﬁﬁ6¥ g ‘m%hg
crystalll i neaspl i d (was gji7htered of f anéh dried fior 18
hours at 45,5 A y|e|d3q§ 4.7/ g of pohynorph C
cont ai ning e auu of potynorptty A was obt ai ned
as conf'rnnﬂsiv PX ﬁéﬁ...n =”é.uu?§% a—wehght | oss
of about 0. 53% bhel OW 144 C_lhich was attributled to
THE Exanpl e24D: Priepar a2hon of Pol ynoyph C [0185] 6.0
g of the crysgal lijne maperial| of Exanple 8 was
suspendged |ﬂ)§0 m THEzggnd sfirred at 50 C. 130 ng
cryst al—seedsfromExanpte 37 were addedafter—2 hours
and stirring was continued for 104 hours at 40 C. A

Exmnmeeaﬂdgpmnmhoﬁﬁﬁﬁnzﬂ@@mggﬁmﬂﬂnan_geeds fron1Exaane 37

iRl oa of ¥ oChareprad Raris 4" Al Bpliy R FRacg e 100

ml TE2OSH (038 Adfcs B Wab/SABATH0B 481 3t 3¢/ f@[Tthe Gtﬁh(EWﬂS fijteckd off and dried

po h C tai.ni, nt__of
under ST E At 3L C BB AT AR PR PR P Rl R fined o
confirgheWdly @R D 08 Radihn Qﬂ@tﬂdsc@;y5 The mBicBibvize ugnd ai 76 diTg cmbtalsn later
was attributed to THF. Exanple 41: Preparation of
experisPPor ph C [01861 6.0 g of the crystalline materi al
of Exanple 8 was suspended in 40 mM MEK and stirred
JUN¢ al seeds from Exanple 37 were
g detar et 2 Hotirs¥arnd stirring was continued for
1461 83<p urséeatg éf)th@: crytafiie oﬂxﬂerrab EbinOExaaple2D Oasreuspenyisd &l 30 mi

seeds fro anpl e 37 was 30 hou
MEK GG SErai4 b S oD d o e PO P PPid ‘i B e poves and
snmrlgcmrs Somainudbfof 80 bﬁ&)ursydt ejoth t@ﬁlpéatéregl" iefcrpalltraoiphws filtered off and

i S B A g B 2 RO O A, O D5 o

polynloptsA hek oWaihdDasGon fxrapy EXAD: TERADNRA irdichenn©#veightriass below 170
pol ymorph C [01871 7.0 g of the crystalline materi al
of Exanple 8 was suspended in 50 ml acetone and
stirred at 50 C. 200 ng crystal seeds from Exanpl e 37
Ver g added after 2 ho A thick paste was forned
lgepdq Freparaty e sStirring was .eontinued
1@@ hotérosg ﬁtthé Orysthilinel: BieSAI 5P ER&H0 9 WaS stiheile€ aoiesll THE
to 10 C and stirred at %hls te eraturg for 14 h. The
and siargsat AP §-nld0 g Grptahaceds rpp dixergp b1 Waaodndad § bovia gnd strring

was c‘:}ﬁ’tﬁnuéd @orh%@ %&s at rddm thf/drﬁhﬁ' g &ys%llﬁle(%f)hcpwﬁﬁﬁltered off and dried
as confirned PXRD. Exanp :

for 1&@1@%@%@. “enAotelpar e’ pof W%ﬂmﬁh € Porsge afﬂtﬂll@ma\mt@ﬁ golymorph

A wa§ wéin%h hd DB AARLES 'me@@M&cﬁewﬁe@m@s@ R echul 0 5 50 below

and stlrred at 60 C. 200 ng crystal seeds from
170 *Exuhiph wagttiripeicd tablffed after 2 hours and stirring was
continued for 29 hours at 60 "U. fhe suspension was

then cooled to 10 C and stirred at this
Example 40: Preparation of polymorph C

[0185] 6.0 g of the crystalline material of Example 8 was suspended in 40 ml THEF .

°C.

and stirred at 50 °C. 150 mg crystal seeds from Example 37 were added after 2 hours and stirring
was continued for 104 hours at 40 °C. A second portion of 200 mg crystal seeds from Example 37
was added after 30 hours The crystalline solid was filtered off and dried for 18 hours at 45 °C. A



tenperature for 14 It. The crystalline solid was

filtered off and dried in air for 4.5 hours at 45 C _
WO 2doeyiizedad of 6.0 g of pure pol ynorph C was obt@ineghmSesisis

confirmed by PXRD. Exanple 43: Preparation of pure

pol yrmrph C [01891 50.0 g of the crystalline materi al

yield O?GSO%E %cﬁ }\g%écs i S%ggs?v ?ag‘?o%lgte g%gol?fw%gwg g é)%%:oé{agm%d as
confirfQIUSIEHED, OPG-FITRLBdihths a WEK)t e o€ a8 @b 8B bel DS, which
Sbi r(ii nﬂglx?(;as continued for 52 hours at 50 C. The
was aliAUEGios was then cooled to 15 C and stirred at
this tenperature for 2 h. The crystalline solid was
i _gred .off_and dried under vacuum for 16 hours at
Exampisqrltrepa g of pure pol ynorph C was

0!@11@6] ned gsg 6PME Icfyﬂtﬁnlmbma%}iﬁifbf EkembiEl $Rwasnelk a&e@sn ﬂ@ ml MEK
| oss bel ow 170 C (sol vent free 6 WO
and stnggb%p@?,

Folod ey e ot fosuWaesplesd akF éd‘ﬁﬂ 3ﬁ‘F’r fSaatnfl 8iffring
was coRfinuBd F8 109 hNFDLRD 0@ A 99304 pRRerDo 1200 gt dPest4 Eéé§§ fbhi 'Eﬂ@mple 37

materi al of Exanple 10 was suspended 1 n 360

was adgdgfpiier B9 has: (I6o mﬁtal#yle salidss Bltered gffgné fyed far 1%’@@@@ 43°C. A

yield dcerOtmg A ( SMBRERS b Whall NrdntThe pdrRkd M\@( Qva?@gﬁgled as
ours. Stirring was continued forlg hour s

conﬁnmd bS'G’?@D ﬁ%@@slp@ﬁ%?saw wejghs loshalow ol €d to 15 C and
stirred at this tenperature for 2 h. The crystalline
soI [ d was filtered off and dried under vacuumfor 16
ot peratin af pus polvalophdf 41.5 g of pure pol ynorph C

V\@§8710bt ?]' (}ng Sfa%e %%@{ah{ng%gat Yal AR mlfe &£ R slugglé{‘e)ﬂt 550 ml

no wei gh elow 170 C (solvent free pro
acetongairbired 4550 1. @pimatciyol eskdpirre Epahglady plarc@dfledatier 2 hours. A
f I Re.

i P30, Wk Bkl o PO Vel S o hich 240 hoyes g1 50
°C. Thyeasmeasion »\@5@1@11@09@ ab 1P omm mdc@rfbihe@e;beyature for 14 h. The
S t Q e
eryeal A G ARRY dD Rl h 28 HOE5 1083 45 20 ol SIof pure

polymdploCrat cortiEnedieyr BXRIdded and stirring was continued for

about 30 mnutes at 60 C. Thereafter, the suspension

was cool ed to 10 C at a cooling rate of 0.15 C per

¢ 3 ohygrowdld cont | nued at this tenper ature

L e, sol | iltered

d@l% unc?erg \S/%%u% St?hme TR glur S ?nplg(? Ve Su?&em?ed e %]fn I MEK

and stigtedbat®OGE. wmg g@dstylrsaerdp tro@ hvasiplelt7avare eddas aﬁ«ar?f hoorsedd kiytring
ctrosea 46;: Prepar.at.i o .

was con?m*eg ?Or]ﬁdl&@| LGS ea& 3, fLRg rSTl]lS s10 jvaEs ?‘[‘rggfg%li‘? E; ]6) J %nfi s%nﬁ%dn at this
temperetuyesfoal 4 hridhe patseina lsolmlfwﬁ)fﬂtﬁp:ki @fﬂfﬁid\dﬁsd susfendlé toirnatld °C.

Avienoien il FoaBRr P Po-a-Leap i ERr PR Thi s

solution was cooled to 60C and 100 ng of seed

E rystal al s of fformero anpl e 37 were added to the
g 2l0R0 ture, the suspension became
sfoazd)y NON® £eNaR M fsalife maARdl af ERimSE i10 kiap guspteﬁaeg in 310 ml
susFenS| on for one hour at 60C, the suspension
1

MEK grgotiged (90100 #t50aCr bt & Bysta] oredpEpm Hgipple Ai(Fgpengion in 10

MEK) R Sided QferBSo-€ %ﬁh’ﬁl% WA Gotdubd FH%2IRSrsGR R l-auegh suspension
overni ght, about 14 hours, before the obtained solid

was thegpepoled|te &3 deiansk stirrsshat this feseperaiure (e 2fho Thayprossitllipe spbid wes filtered
off and! BRAQN unBCHHMh or 180oRs R BYPE. £5Y3d 8 4 D of Bt Giymorph C was

obtained as confirmed by PXRD. TG-FTIR indicates no weight loss below 170 °C (solvent free

product).
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Exanple 47: Stability tests with polynorph C a)

. Thermal treatnent [0193] The conpounds of Exanpl es
wo2bd)o3¢m@ol ymor ph A), 25 (pol ymorph B), and 36 perius200s/034813
(pol ynorph C) were placed in seal ed anpoul es and

exposed for 1 week to 100 C. Polynorphs A and B

Exafn@le 48 dp a‘i’ﬁﬂohgp g NEmS8 ct material, whereas
pol ynorp 'y unchanged and remai ned
a d¥ipdi al | 5@1@ gfcrfehze érlystwiling mpiesal iF . Exdiple ﬂ@&ﬁéégsh%eﬂéjh%ﬁﬁ 360 mi
t rit etected to
MERBR YRR (B0 ok SRR 11 e kg BB Sinta S svspension in 10 ml

MEIﬁo\ytngdcb:ld afier MHOUV@SE@G@/V&B Z&#ﬁum{ WP AR, 9%8"133 The suspension
an

r % m)r h B 28.3%
was e %@?@th e Qx%}é e e e T " A Frysialing palideyes filtered
off apf dpjed yuder plvuGn fExEaRIues 480 DEx,nqseula 6f 4105 b lb@quﬂetﬁf)l SRgermh € was

)4 EX les 3(b nor

e R e LR S S R A D e
prodegghen cont ai ners and exposed 1 week and 2 weeks at 60 C

and 75%relative humdity. In polynorph A a water

content of 2.8% was detected and the HPLC purity was
ExanR(0945: Pcdpvmrmfpardﬁo&ﬂﬁﬁw@ﬁémts&u@&l ¥apph C a water

co&ggﬂt of tgwas detected, and the HPLC purity was

Pol §/ '(i)li‘ c ervsiathar el g Karpee | & mes #Pp@dpdiini Byl THE

and hnatsd 9(967% @Wm&ﬁl Aguvas%BﬁlB@feﬁI GHI%[V@& a‘ﬁﬁ%}F %I&Hoq%ad clog?ed to

as starting mat er’i al

sorcoyty! O BRUAP LR Gk Eepnled7 fgsrsnsienipbOmd ) froreruldad and
Stmlflg\ﬁ" Eﬂ@ﬁmrdlbdﬂ fbr abdut ﬁXﬁaﬂﬁtlte@ aBL. TH&I‘%? rthevﬁﬁ)gﬂaq&?gas coo?:d to 10

. propanol . A crystalliné so
Catg co%lﬂrﬁ I togkﬁ? éaeqr@@u@@ﬁéﬁgmg Fageentigggdrat dds fegperBture for 2 h.

The mwumeaaow vk fillied 6f%ad akitd lﬂﬁers'pa!chlgn \f\ﬁsl sfﬂolu}s% 86 °A1 § yield of

45 pd dried Hgder nitrogen for 1 hour
| g?&%%?%{m?ra A3 PRipdred s opgirmeg bbf’XBﬂF@ﬂ&ah?ﬂmaDeﬁMSm)@.
was obtained as confirmed by PXRD and Ranan

e tlgsco TG ETIR | nd| cated a weight |oss of

c Lo W mA. arreciipirein sedléonat t r i but ed to

i qom@panglo nﬂith&va HinEX AR SRALAL
o] %‘?rf rn(_}m ano%lgofgi%gm %r%a‘g% s{é} pen?ed la 10 ml of

THE %g%/St al l'i ne using
B} [CHIPCR B B2 ! Hig sepensina torfi 6 lpdio aftﬂ@nuﬁxtamrp’ll‘ias Eolution
was cogled BUSEPEREE dog ﬁ% 165Q4 tm'ystals%? I?Jrgﬁ?%ln E %%%%dc%ﬁ Jp the

soluts shélrredfor C an
s %tt T feTRErauEy Fhe&uma@sm Yepamessipvdy inomwantretdd uandi efter stirring
- iiis sUbédsREEDr RN hokr ROSHPC e LROM yl .
. é@ﬁ of cryst al | i neef&? ® ﬁv\q;/gﬂg o@?‘g?c’nleogc | &lrdte OF 10°C per
our. AigE P PXRDemﬁléd Reghetimisp@et rosiouplyove@HE T4bRut 14 hours,
beford 16 bgtaine@l s&hdv\#dsqtlt daQFB arftf -f. 824,08l 9
e Mhich was attri but ed toar@s%%?gggonglfg g%ﬁh?‘&f"aw”m to
obtaln; Rupsr EAbRS| foinki cat es exi stence of a hem sol vate of

i sopropanol (theoretical content of isopropanol was

5. 6% sol vent difficult to renove when drying). [0197]
Exampied7: Btabilify tsesameth pdlvfobre@ i on pattern is shown in
a)meﬁhgwegaémand the characteristic peaks in 2 theta with

the correspondi ng d-spacing values in Ais given in

THHPE 7. THEabgowds df Bpapleg) tmynﬁdﬂﬁl As 25 tﬁﬁi dﬂnh&Sh BPLM 36

0 f f or.nul spaci ngs
(POIYF%JE?I ?)},]‘?%ﬁgﬁr%%l %qﬁlg] Wf"il%ﬁn% expos'ebé{1 t%r 1 Week to 100 °C, Polymo?phs A
and B formed a deliquescent compact material, whereas polymorph C was substantially

unchanged and remained a crystalline free flowing powder. The products where apalyzed by

HPLC and the purity was detected to indicate chemical stability via decomposition. Polymorph A
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5.117.2 s 5516.0in 8.3 10.7 vw 9.0 9:8 w 48 WO

2006/ 037043 PCT/'US2005/ 034813 Angle [201 d-spaci ngs _
WO podkodeensity (qualitative) 13.4 6.6 in 14, 5&,@52%3,034813
14.8 6.00 m 15.5 5. 73 w 16.6 5,33 w 17.1 5.

1 4.64 S - = -cmmmmmmm e
18.1 4.91 in 19. ol

oS 3P o gndnith 3% i fofagroh Y 5580 gegoumappg e v
SWWWﬁm®WWNM15313W 29.2 3.06 m Exanple 51
Preparation of crystalline fromE using anorphous form

as startlng rmterlal [0198] 70 ng of the material from
: Bswgdo musgignded in 1.0 m t-butyl rmethyl

‘ T ti d for 18 h at
ﬂ? N??*‘%é’%rfgﬁ?‘iuiﬁsgf?ﬁi RIChA) (RobPHCERIA). 3F (pakymbrph B, and 36
(pOIMmDIQU Orwek iplabal inlopbn @bntdiferCandenpb&lad @Eemd?gggkﬁ ﬁhﬁ)o °C and

TN TEoteS A e o b e L

purityr ysd 0%l rPelybiogsi Br@efn@ﬁﬁﬁ&l fooﬁéﬂfﬁﬁﬁt@ré 'w%ﬂaé %Lt% ¥ 1.9% was
Lc} of the material from Exanpl e

detebte 68% ggg%”;@ BUTHY mias 9BRk. Pelymorpdy (g D@WQ’W@ mmvlasgczdtamd FBPILC purity

wasﬁmr/%% h at roomtenperature. The crystalline solid

was filtered off and dried in air for 5 mn at room
tenperature. A vyield of 121 ng of crystalline formE

A R i
e e <SS R8s B P

of a solution containing 160 mg of compound of formula [V according
to Example 3(b) in water was added at 5 °C (o 10 ml isopropanol. A crystalline solid precipitated
and the suspension was stirred for 5 hours at 5 °C. The crystalline solid was filtered off and dried
under nitrogen for 1 hour at room temperature. A yield of 164 mg of crystalline form D was
obtained as confirmed by PXRD and Raman spectroscopy. TG-FTIR indicated a weight loss of

about 8% below 170 °C, which was attributed to isopropanol and water.

Example 50: Preparation of crvstalline using F from amorphous form as starting material
[0196] 260 mg of the material from Example 6 was suspended in 16.0 ml
isopropanol. The suspension was stirred for 18 h at 40 °C and for 14 h at 20 °C. The crystalline

solid was filtered off and dried under nitrogen for 1 hour at room temperature. A yield of 178 mg
of crystalline formn D was obtained as confirmed by PXRD and Raman specfroscopy.' TG-FTIR
indicated a weight loss of about 6.6% below 170 °C, which was atiributed to isopropanol. The
amount of isopropanol indicates existence of a hemi-solvate of isopropanol (theoretical confent of
isopropanol was 5.6% ; solvent difficult to remove when drying).

[0197] The X-ray powder diffraction pattern is shown in Figure 5 and the

characteristic peaks in 2 theta with the corresponding d-spacing values in A is given in Table 7.

Table 7: d-Spacings for the crystalline form D of the compound of formula IV

Angle [°20] d-spacings [A] Intensity (qualitative)
5.1 17.2 [
5.5 16.0 m
83 10.7 W
9.0 98 W
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of about 5.1% starting above anbi ent tenperature and

bei ng conpl ete bel ow 150 C, which was attributed to
wOIRisE370dhe anount of TBME i ndi cates exi st ence p@fa®2005/034813

TBME-sol vate. [0200] The X-ray powder diffraction

pattern is shown in Fi gure 6 and the characterlstlc

peaks in 2 thet 1 lllc cot poRtfag spaci-ng
val ues in Aﬂﬁ?ﬁ%%ew lsﬁacf%lf‘é mﬁgﬂm‘?@@@ﬁ@s? 43
PCTI US2005/ 034843 Tabl e &5 d- Spam ngs fgr the
crystallijne foim E of theﬁtf,on'pound of Togrmi atVvV-Angl e
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Example 51: Preparation of crystalline from E using amorphous form as starting material

[0198] 70 mg of the material from Example 6 was suspended in 1.0 ml t-butyl
methyl ether (TBME). The suspension was stirred for 18 h at 40 °C. The crystalline solid was
filtered off and dried in air for 1 h at 40 °C. A yield of 58 mg of crystailine form E was obtained
as confirmed by PXRD and Raman spectroscopy.

Example 52: Preparation of cryvstalline from amorphous forin s starting material

[0199] 150 mg of the material from Example 6 was suspended in 4.0 ml TBME. The
suspension was stirred for 26 h at room temperature. The crystalline solid was filtered off and
dried in air for 5 min at room temperature. A yield of 121 mg of crystalline form E was obtained
as confirmed by PXRD and Raman spectroscopy. TG-FTIR (10 °C/min) indicatés a weight loss
of about 5.1% starting above ambient temperature and being cornplete below 150 °C, which was
attributed to TBME. The amount of TBME indicates existence of a TBME-solvate.

[0200] The X-ray powder diffraction pattern is shown in Figure 6 and the

characteristic peaks in 2 theta with the corresponding d-spacing values in A are given in Table 8.
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Exanmple '53: Preparation of crystalline from F amorphous form as starting material

[0201] 250 mg of the material from Example 6 was dissolved under stirring at 65 °C
in 5.5 ml tetrahhydrofuran (THF). The solution was cooled to 20 °C, whereby a thick paste was
formed. 3 ml THF was added and stirring was coniinued at 40 “C for 1 h. The suspension was
then cooled to 20 °C and stirring continued for 3 h, The crystalline solid was filtered off and
dried in air for 30 min at room temperature. A yield of 214 mg of crystalline form F was obtained
as confirmed by PXRD and Raman spectroscopy. TG-FTIR (10 °C/min) indicates a weight loss
of about 3.0% starting above ambient temperature and being complete below 130 °C, which was
attributed to THF. The amount of THF indicates existence of a non-stoichiometric THF-solvate
(theoretical corxtent for smono-THF-solvate was 12.5% THF).

[0262] The X-ray powder diffraction pattern is shown in Figure 7 and the

characteristic peaks in 2 theta with the corresponding d-spacing values in A are given in Table 8.
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absorption stops (~11 hours). The residual SM was checked by GC (imine < 5%), then the bulk
was clarified (1575 + GF92 filter papers) and the line was washed with methanol (5.1 kg, 0.40 —
viw SM). The solvent was distilled under reduced pressure (P = 265-60 mbar, T = 35-40 °C) and
the oily residue was purified by fractional distillation under vacuum at T = 135-140 °C, P = 8-0.5

mbar to provide 22.15 kg (70%5) of product.
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Vol ). The wet product was dried -15 hours in vacuo at
T= 45 C, discharged and packaged under nitrogen to

WO poovI7es 25.2 kg (51.1% of Form C of the ti ti’@T/USZﬂO:&/O:MSIS
compound of forrmula IV. 54 WD 2006/ 037043
PCT/ US2005/ 034813 WHAT IS CLAIMED IS 1. A rret hod for

e .preparati on.o nd, of fo mul.a
21 P88 o GGt of SRS Sodipe SRR, photabie, phg i orude
isocyah@t@ €dllifigh cooled to T = 20-25 °C, discharged into a drum and analyzed.
(4 fluorobenzyl) (1 nethylpiperidin 4-yl)ainine of
| a (U wth
e)Pmﬁ“@§mﬂéﬁﬁ9WﬁF@BVFH§9fBﬁ%ﬁ@ﬁ“ﬁthyI-|socyanate of
formula M_ H3C
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solverﬁ% d}s@i%c[ ahfer Qédut:&f HHJ;S?:&' f‘lﬂ' %76"@1&9 T -FZZFQ %‘nd the solid

or the preparation of
resxduwaadrsmmdo@ éﬁ% |e§haw1 (U328 163 s S AL B =yA0y45 °C. A previously

prepared solution of L-(+)-tartaric acid (8.1 kg, 1.10 equiv.} in 100% ethanol (96.0 kg, 5.57 —v/w
SM) was added at T = 40-45 °C and the line was washed with 100% ethanol (3.3 kg, 0.19 —v/w
SM). The solution was cooled down to 35-38 °C and seeded, the suspension was sstirred at the
crystallization temperature (T = ~37 °C) for 30 min, cooled to T = 0-5 °C in ~2 hour s and finally
stirred at this temperature for additional 2 hours. The bulk was centrifuged, the cake washed with
cold 100% ethanol (2 x 18.9 kg, 2 x 0.65 —v/w SM) and the dry weight of the crude product was
czleulated based on L.OD (~46%).

[0209] Crude tartrate product (36.7 kg, SM, dry weight calculated based on
measured LOD) was dissolved at reflux (T = ~75 °C) in 100% ethanol (205.4 kg, 7.08 —v/w SM,
alcohol contained in wet product included), then the solution was filtered at reflux. temperature
through an absolute 0.3 p cariridge and the fine rinsed with hot 100% ethanol (5.9 kg, 0.21 —v/w
SM). The solution was coaoled down to 48-50 °C and seeded, the suspension was stirred at the
crystallization temperature (T = ~49 °C} for 30 min, cooled in ~2 hours to T = 20-22 °C and
finaily stirred at this temperature for additional 2 hours. The bulk was centrifuged, the cake
washed with pre-filiered cold 100% ethanol (2 x 18.9 kg, 2 x 0.65 —v/w SM} and. the product
dried under vacuum at T = 45 °C for at least 60 hours. _

[0210] A suspension of the compound of formula IV (8M, 26.5 kg) ix1 pre-filtered
and degassed methyl ethyl ketone (149.3 kg, 7.00 Vol) was heated to T = 58-63 °C zaand stirred at
this temperature for 8 hours under nitrogen atmosphere. Samples for IPC (powder X-ray, DSC,
IR) were taken each 2 hours stirring. The mixture was cooled down to T = 12-17 °C An ~4.5 hours
and stirred at this temperature for ~2 hours, then the product was cenfrifuged and the cake
washed with cold (15°C) pre-filtered and degassed methyl ethyl ketone (Z x 10.7 kg, 2 x 0.50
Vol). The wet product was dried ~15 hours in vacuo at T = 45 °C, discharged and packaged under
nitrogen to provide 25.2 kg (51.1%) of Forin C of the title compound of formula IV.



N - (4-(2-net hyl propyl oxy) phenyl net hyl ) car bam de
. hem -tartrate, conprising perform ng the reaction of
wo 0b@3m4; 55 WO 2006/ 037043 PCTI US2005/ 0348 i T/ashdamgp4813
tartaric acid after the reaction; and isolating the
hem -tartrate salt formed. 5. The nethod of claim4,
wher ei n thi_isolating conpri ses obtaining the hem -
WHA 4+ from a suspension forned after addition
ofy. t ar taakétBo@ft the pfeparktieh oftchmgount! of faminmte 4, wher ei n
the isolating conprises precipitating the hem -
tartrate salt by cooling, solvent renoval, adding a
non-sol vent, or a co |nat|on of these Qethods 7. A
crystalline form of
N- (4-fl uorab ) - (1 met hy pe ®d|pC'ﬂ—§Ha) N -(4-(2
I

- et hyl prop y) p nethy barfide hem -tartrate
t hat exhi bit - r ay, po -actlon pattern
conpri sing peaks havint va¢ es in angstrons of about

18. 6, about 16.7, about 10. 2, about 6.2, about 6.1,
about 4.63, about 4.49, about 4.44, and about 3.96. 8.
The crystalline formof cl@ m7 that exhibits a X-ray

er di act.ion de PEBKSuhAVI N
compRStrtrace TR PORE i s B BOBKRU0RVI D
10. 2, about 8.2, about 7.7, about 7. 4 about 6.5,

about 6. 2, about 5 a about 5.86/ about 5.14, about
5.03, about 4 tJH#-B boutN-4c®3, about 4. 49,
about 4. 44, about 5, about 4. about 3.96, and

about 3.66. 9. A nethod fO{ t he preparat|on of the
crystalline form of clalm'}D conprising: dissolving
the conpound of formula IV in ethanol or an adm xture
with 41(9_at%_g@pytamphehﬁaﬁmptamhnat@ﬂonﬂdlm CH3 HO C02-
NHCH- HOCQZ 2 0 2 cooling the
solution to ctenperature of | ess than about 20 C;, and
i sol ating any hesultlng prec/plﬂ\tqgisollg. 10. The
met hod of cIalza wWHErei'h the _t npeﬁature during the
di ssolution stép is about 55 To about 90 C. 11. The
nmet hod of cIa|n19 wherein the cooling rate during the

cooling step is about 0.1Io about 3 C/minute. 12. A
crystalline form of

N-{4-F 1 por obenz vt ik ¢ LafRtinbaiRer idivandt .y leynidiledidof Be (4-
fluorobenzyl)-(1-methylpiperidin-4-yl)amine  is used  per equivalent of the 4-(2-

methylpropyloxy)phenylmethyl-isocyanate.
3. N-(4-fluorobenzyl)-N-(1 -methylpiperidin-4-yl)-N"-(4-(2-mmethylpropyloxy)
phenylmethyl)carbamide hemi-tartrate of formula IV,

cua
HO cOs

CH CH,
CHZ
\;‘
~N N HO co;

oHy G

&)

(Iv). )
4. A method for the preparation of N-(4-fluorcbenzyl)-N-(1-methylpiperidin-4-yt)-
N’-(4-(2-methylpropyloxy)phenylmethyl)carbamide hemi-lartrate, comprising

performing the reaction of claim 1;
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nmet hyl propyl oxy) phenyl net hyl ) carbam de tartrate

produced by a nmethod conprising: dissolving the .
WO 200i30ea3d of formula IV in ethanol or an adm pxdtTue2004/034813

et hanol and isopropanol at a tenperature of about 55

to about 90 C. 56 WO 2006/ 037043 PCT/ US2005/ 034813

CH3 H : ~ |1 CHz \ CH CNHCH
Nadl%%fﬁg) % 2%5511’65%% I%&ﬁe solution to a
tenper atolating dfe easuttdianltdpoet. 20 C at a rate of about
8 r‘%CIt FCJ)I g?%%h 1%( (';E'a %ew ea}’%}q S 1ﬁo?‘f1ng%?r%?r¥se£ gt%lntinlgnt%e hemi-
tartratBsdlefrdrh mmsphemnfbr)neﬂla(tér—amtxhyd)fpammlachldn 4-yl)-N -(4-(2

e R BRSBTS L 8o B
tartrateosﬁmrbySJ:crmgnQea)k\&nh anhavel, dew:ag e sori-so @iy Ik ra0 b@Emidhatidh caft these
7.4, about 10.2, about 5.91, about 4.50, about 4. 37,
methodyy about 3.87. 14. The crystalline form of claim 13
t hrat e)ﬁ’llc@sfaﬁnﬂ Porth 83f Naniaoroblink§1-at ingethydepdr@inid-y1)-N'-(4-(2-

et B BB S  ANE 1B ies e R S5 pOhed i eion
paﬁer@b@xﬁ;&m'ﬁ@&ak@p@mg ALvaaQas IﬁQﬁgbﬁToﬂis 0 abad QB 4bdd? 16.abMdalit 102,
bout about 3. gq about 3. 73,
5.

sbout §goouts. BEbORi S SRS, A A AES o5t

crgyst alik Q%/sfaﬂfn@f&fm of claim 7 that exhibits a X~ray powder dlffrachon pattem

I\I-(4f|uorobe nmet hyl pi per.i di n- 7}/% &
compusipgReRkH Y?i‘ﬁﬁh%ﬁ%%%ﬂ“}%é%a%ﬁoafelﬁt ARbquA LR matlt 8.2,
aboute;mhﬁuu%szxaa%uf ay; El%‘ﬁﬂ@lz QJOEM ACdbb@s. sepabs@rsnc; about 503 about

i Si ng eaks aVIES? d-val ues in ang

4.78, i@ng“ 63%1&%1 463.72bou b, aBoget44, abestitt 4. atzput éﬂBu%bOHt 378‘5 and
aboutdlggut 4.57, and about 3.77. 16. The crystalline form
of claim15 that exhibits a X-ray powder diffraction
p&t t er A mehapFor &em&pp@ak%ofﬁhwhﬁalbnﬁ/%m elsc13i 7o @i
of abo léﬁssélam ithea:kéﬁﬂgunl]Qrf ?ormﬁfﬁ QUi dihshol @%%ﬁm@&hﬁe of ethanol and
about 6. 6, 6.2, about 5.86, about 5.53, about
5.1@8f,0p§t9é>ut 5. 16, about 4. 84 about 4. 70 about 4.57,
aboyt 4.38, about 4.09, about 3.94, abeut 3.77, about
3.71, about 3. 49°H3about 3.46, about 3.{25, about 3. 08,

and |about 2.93'>M%. A nethod for tfe pr

t he farystal lin fo mof cl ai mcl5, aemaf|
suspendj of id for ac&prrpoun
in gn aw {C SO ventH. N+ CH3 HQ

> \flsl’ ~Cft, -

o]

av)

cooling the solution to a temperature of less than about 20 °C; and

isolating any resulting precipitated solid.

10. The method of claim 9, wherein the temperature during the dissolution step is
about 55 to about 90 °C.
11. The method of claim 9, wherein the cooling rate during the cooling step is about

0.1 to about 3 °C/minute.
12. A crystalline form of N-(4-fluorobenzy!)-N-(1-methylpiperidin-4-y1)-N’-(4-(2-
methylpropyloxy)phenylmethyl)carbamide tartrate produced by a method comprising:
dissolving the compound of formula IV in ethanol or an admixture of ethanol and

1sopropanol at a temperature of about 55 to about 90 °C:

th
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1 F/ HO C& z Il z 2 (M57 W 2006/ 037043
PCT/ US2005/ 034813 stirring the suspension while

wo ambdiopm4sr yst al seeds of the crystalline fornpof/ushedbnissis
15; and isolating the crystalline formof claim15
fromthe suspension. 18. The nmethod of claim 17,
wherein the tenperature of the sol vent —during the
suspendi ng step 8 from about 30 to about 100 C. 19.
The t hod of Uiséi*m 17, wherein th@saprptigogsol
sel ect.ed fromtfhe yroup conprjsi n@cg‘ pne ory nore of

t he foly@Wwing: al iphatic Cldi& ethéfs, cafrboxylic
est ers, ones al kane nd al i phat] c .

C3- CBket otfes: of claimly, waereig,the
seedj ng is car rﬁ eduoutﬂgt2 a tenperature|lfrom about 40

out 80 C. 21.%9%The nethod of clai mlly, further
conpri sing cooling the sus enS| on at a rate from
about 0.1 to aboutl C/min 22. The nethod of claim

21, wh eéo%lhﬂg h’%%oﬁlﬁ&p n@ﬁfg%ﬂ?ﬁ&ecé} 948 thah QAR 9y ke ra@ Q E‘ﬂte of about

ten”perature or the preparation of
cr§}'$tca¢ltlounb°@/m'rrwtaoﬁﬂdcl aim 15, conpri sing: suspendl ng
a cryst
N-(4-fl 13or 0 ng/g‘!f: mnﬁé Fremprléat?wdyﬁmll peridin-4-yl)-
N 11.4- ( 2- nmthlﬂnhp rqupy bbWMrfh@mbICn%@Hir( resthpaipeabn-4-y1)-N°-(4-(2-
rtr at | of Ng_.Qf
merry Bt Pr-D R iebh e Rerie SR i B8 [R o) ppyde difigation
pattern dmtdﬂl}%ingmbﬂgsl loudipy ghatvg neaﬂgytrqlmmfkﬁé?mtd@ 4, aboytdOd. pppup 5.1,

r. an t C vent at terrperatures f rom about
abougﬁgjj(?abo Qﬁ Utgt%lljrrl ng the suspension while addi ng

cry4t al Thee@salhﬁe fore of riyist lsiil ﬂh&trcelhlbm nXohy phvedentifffBtion pattern
g RS Ly B4 8304 O U s, vt o,
abouC 5 95t ol 146, fabounddd, etoai #PQ EabOlUdr@: Fl@luh@ 50, dboutsb} Aiabryit 4.20,
abo..“ﬁﬂ %?r %’?uﬁgﬁgb%ﬁlzn { ﬁ)-o(ltf ety ?boutpzerol din-4-yl)-N - (4-

(2415t hy pfy@tp%hle)xfyl)nph)éﬁ‘}ﬁ[‘imohgﬁe)m&h)l‘lﬁ-éh‘md@)ﬂlpi’PeH'disél'}\lfHﬁ’t-@ -(2-
methyhéopyggﬁp enaz[n?e fl)%f%%g%nﬁlgg ;Jt}argrgtte e{rtrl%te r%g?ﬁﬂs Zg)f%gb 2}8\'7&/5% x]ﬂ&ractlon
pattaarbﬁmﬁprié&g@euh hamngaﬂmmwg icangstrahs segdst 6¥.0,taheut 10.7, about 5.86,
abou(t: 5.%2}51%!)1'1‘['4 fb%trjtrg %f a%iolgp 3]7%

16. The crystalline form of claim 15 that exhibits a X-ray powder diffraction pattern
comprising peaks having d-values in angstroms of about 12.U, about 10.7, about 7.4, about 6.9,
about 6.6, about 6.2, about 5.86, about 5.53, about 5.28, about 5.16, about 4.84, about 4.70, about
4,57, about 4.38, about 4.09, about 3.94, about 3.77, about 3.71, about 3.49, about 3.46, about
3.25, about 3.08, and about 2.93.

17. A method for the preparation of the crystalline form of claim 15, comprising:

suspending of a solid form of a compound of formula IV in an aprotic solvent:

B CH3
HO co,
CH CHa
cnz
N
CHa “‘c’ HO co,
L -— 2

Lh
~1



cool i ng the obtai ned suspension at a cooling rate of

about 5 to about 15 C per hour to a tenperature of :
WO 286/0370420 C to about room tenperature; and i Palrats2eG/034813

crystalline solid fromthe suspension. 25. The nethod

of claim 24, wherein the solvent is tetrahydrofuran.

26. Th %tlﬂ?{tgngéjsuﬁgengl fi“wmlg addin ?}rsﬁll bt tﬁ@ér%ﬁgeﬂmé form of claim

sel ect ed omthe group consisting of acet

dilérangr onet hane, 1, 4-di oxane, ethanol, isopropanol,
and ac 5/ 034813
and 2coL Rl i £roc o2 I0 03104 RETLISR00

N-E4- f | Therodbelz 9f ylahh (11- whtrbinl the penpediture bfythg sdlvert 4lufidg the
susperidi ds'i%‘/ LH%:%%)SOLR’_‘M@& ﬂ%’io’iﬂ%hy' ) carbami de tartrate
npri si ng: suspendlng a
Crl9st alThe nmtﬁodrdﬁchﬁm 17, wherem the aprotic solvent is selected from the group

comprﬁ1 40£fo|(1§ 81%%?%%%{9&%@#\1&0% ;égﬁgl <|):/ E@?ﬁ%/%&‘%%ﬁ%é%y&% esters, lactones,

alkandsanﬁmhp}mnocg-mghetdmees of crystalline forns of

N2 DRSS hihy R BBkl b nom

abmﬂp@h&bmﬂﬁm°€protlc sol vent at tenperatures from about

out 7 . Stirr t he suspen3|on whi | e addi ng
cr§st aﬁ% Clﬁmiiwﬁga‘mpﬁéms BB FheHspeRionaja rate from
abmﬁ&ﬂ@aﬂﬁﬂh&t%ﬂ@uﬁf the crystalline SO|Id fromthe
' stalline formo

syspensjion. 28. A
N 8rlaﬂé<ﬁiz9f Pl (AL e e p%’tSPf’&‘Flﬁ“ 48 yPylefy to (@t oroom
mnmemamathylpropyloxy)phenylnethyl)carban1de tartrate

duced b rocess co sin di ssol ving a
t a tr at%‘“@;%?‘f fogfhe preparaﬂoygtr tLe crystalline f% ty lan% 15, comprising:

N- (4-f lsupeab@n viyktaliné foredrhy t@ﬂ&meﬂmy MVt pigdefidin-4-yi)-
(ékzethyl ropyl oxy. Qghenylnethg )carbam de in
L% eBripromiosy bheuirie s Aridey JUHAE | e BB MOA LB falline
Oerﬁ’ls about 70eC, stir rNr(gLfm@bén@ﬁwtom&twlwﬁdmm 91)-1\11(4 @-
ngwrature of about 50 to about 70 C wh addi ng
Froryllphey mHBYCApeisr | RHE &t Efflarc Preﬁ ﬁi’fj?BG solvent at

c&a{ljeﬁgngglﬁor@mqmmﬁl, aBbigPensi on at a cooling rate of

about 5 to about 15 C:Eﬁgﬁ hour to a tenperature of

about S9@nNEthesuspsatien ddsaperiat e of diserysedimsttpmyof claim
chiysial line solid fromthe suspension. 29. A

crystall|ne f or m of

N- (4- f isebtiap e prystalling sk iey the pispangicR- 4- yI ) - N - (4- (2

- 2Bt hW REQRYP ﬁ%mg%bmtmér}%ﬁmg@ diAfat1s a(':'o%lpnsmg

conprising fromabout 0% to about 6% | sopropanol

et hanodissMging afarirfe salt ef I%H-ﬂs}or?}@mé}w 1 ey ne@ﬁm~4-yl)-N -(4-
p [

a @g{h?l g@gﬁ%*ﬁg%%l&&l%};ﬁmt}%gg Qui‘n a%ol.vglffl aggeéngeﬁ@es from about 0
aﬁUﬁPUﬂKBﬁ3 about 4.54, and about 4.37. 30. The

crysta i o
nowder ls%ﬂr@g r‘t%gjtémgn %tl‘?lgg]ﬁtzag fe zé,)lratu?ex%]]tl a%b& S’Sig’éio )§B5Lﬁ)70 C while
daﬂﬁmmmxﬂﬂmmahgémponsmbme&bmafdMi12; about 16. 0 about

sout E50 i Sin@Pglen by A 00Mbe fachor ARG poailll 15 oC per

4 h&d to abroperatude &Zkhboatb2@tC %. aBHut rcaimmfttnpéraﬂjfb, ambout 3 9 1

about %so?étllhg gr?(stgl‘ime so?ld’fro é’l Lt:,usgengus)ﬁ about 3. 42, about

25. The method of claim 24, wherein the solvent is tetrahydrofuran.
26. The method of elaim 24, wherein the solvent is selected from the group

consisting of acetone, dichloromethane, 1,4-dioxane, ethanol, isopropanol, and acetonitrile.

th
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3.32, about -3.13, and about 3.06. 31. A crystalline
form of

WO 0¢/837043.0r obenzyl ) - N- (1- met hyl pi peri di n- 4- yl PENUSE005H 24813
- met hyl propyl oxy) phenyl met hyl ) car bani de tartrate
conprising about 5%t-butyl nethyl ether that

exhy bi t - 1 I i ' y rd Si
N
methglpopylotHpenyhipthyl)cdbartide wiyour prodi8sd boprpee8s dompaisiogt

7.5, ab . 0, ) Oyt 5 abpu a4y
about 4 8her s F9GHb Oty oF REG moRoaBy FOR ety tsigin-4-1)
4., Wo(4-@boethylgroppxsapieuyimedyBGybaatidsu tartBat @ milowds & Seystalline
abgut 3.48, and about 5 [ Q37043 ... . ‘
PCTF %2005/ 034813 32. 3‘%96?‘9"&%"5{‘ DR P ridind-y) N (-2
N- (dthf oty mieipagnly Jdhy( learhetilly | tptrpte rinda rpotes yanjl - dfret{cd sql2nt at
nmet hyl pr opyl ox I L) carbam de tartrate
co{?ﬁ%?@{;‘ﬁ% 1o} ngg&aqéfg@g?qa%ydrofuran that exhibits

a X-r aystptinglee stiptdsiancthilerndgiag trestal seanpf ths criygtap@aksm of claim
hai/%ng d-val ues in angstrons of about 19.0, about
1619#%pout 13.0, about 7.8, about 6.4, about 6.2,

about Sisditingdrabd crstalfne sali@Gbm tie sOpendfiout 4. 83, about

4.62, ‘about 450, about 4, about 24, about. 4.Q5,

26861 RoE SRR o o g el D LAy Bt P -(4-2-
methy_'ﬂgrolpiﬂb_ﬁy}ﬁﬁingE&t}@rﬁ)c&‘rbzﬂﬁiﬂt %rt]lt‘afcd{irbclheédl wf beSd dfbg;péising:

1 sol atl n, 1€ CO oun (0] mul. a ter_ saj . , .

react i nal.%%i‘al}g afﬁg‘?%ﬁitd’é st“-f5:'+°£ﬂbﬁ%@:l\%@ﬁaﬂﬁwf%n-‘wl)-N -(4-

| S@LaéthfIBropPoRN)pIRaFEnetFIeH RGnide Salid - fAbINdREinART Gr abdedine at

sal d reactlng; .1solat n(% the fornmed salt by sol vent
r effBverturss feoE eptd e dhowtdP "ot h sol vent  renoval and

preci pi katih® e rédidingGolulish htSokAp@euS A bbd® 50 td MWduPMRSE while
system conpri si ng. an organlc sol vent phase and an
1

al ¥dmerreysizd sesetel hheedallinggmppt i Iy t he compound of

formul acdolfﬁlF@:_[E‘Jb%@nﬁ@rsg@ﬁﬁsﬁorﬁ&'avd%ﬁﬁngﬁﬁﬁ&ﬂ-ab&ﬁ 5 tdRBout 15 °C per
met hod of claim 34, wherein the salt formng acid is

s P foitempeAiurT Rl ahew dd “CeiB ARTE FIORgeBPTHE: B nore of

the fol |semlingeryMIRQS Rlid 86kdEo suffBgon. Or di car boxylic
acids, and sulfonic acids, 3

] 6. The nethod of claim
3429-whefefstelige grrmpef (hed-geiesnd Ipakectulpgerdndry -V -(4-C-
methﬁEﬁvByloﬁ% hnyBacthyl)3Abankin€ FRhP QdmPfisitd &M dboutd®s & Bbout 6.6%
~ thereaction is carried out in the presence of an .
isoprpprapk orsihgan hatsshihiht X138 povdre dHEINeR PHicTE popRTisg peaks having

d-vaid8N 8L Bs iR -drBhike 19T0aRAE 189! MR 6.1 Satl £64, 880k 29, LHE about
group consisting of one or nore of the follow ng:
437.al i phatic "cilcis, esters of aliphatic carboxylic

acygls, ahcohQlifine fRAGLPBGR 29'BLOSERAL sgk.lta% J60&R2 8 AGion pattern
and al i phatic C3-Celcetones. 39. The nethod of claim
comptisingfreskeibaving d-velugeinj apestioms e loubty - @bow 16 4, about 10.7, about 9.8,

stk ERSGALOE Sy L1 B, BO0L5 3060 R0t S s, o
4.54, ayog o3y, abmalﬁ.hﬁ)eabr’elt 3191, about 3.84, about 3.67, about 3.55, about 3.42, about
3.32, about 3.13, and about 3.06.

31. A crystalline form of N-(4-fluorobenzyl)}-N-(1-methylpiperidin-4-y1)-N’-(4-(2-
methylpropyloxy)phenylmethyl)carbamide tartrate comprising about 5% t-butyl methyl ether that
exhibits a X-ray powder diffraction pattern comprising peaks having d-values in angstroms of '
about 17.3, about 16.2, about 10.6, about 9.8, about 8.1, about 7.5, about 6.6, about 6.0, about
5.28, about 5.09, about 4.90, about 4.72, about 4.51, about 4.39, about 4.26, about 4.04, about

3.86, about 3.70, about 3.54, about 3.48, and about 3.02.
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hydroxi de. 41. A crystalline form of
N-(4-fl uorobenzyl)-N(1-nethyl pi peridin-4-yl)-N-(4-(2
WO 20660379430r opyl oxy) phenyl net hyl ) car bam de pr odecedshyso34813
t he process conprising: dissolving a hem -tartrate
salt of a conmpound of formula | in water: 60 WO

T T

metaplpaipghni phayimdthyl)cabhmelattartrae thep@npedost Yaldf tetrahydrofuran that

exlﬁ)g{SUt g‘glr pg\g%% Lﬁﬁgﬁgﬁﬁgg%&%%ﬁgﬁ%'ﬂ%ﬁ gl(r;ﬁ%g -VI':II%GS in angstroms of
abo@0 | U i a0Butt 16,08 abeak (R0, cﬁboaw 8, @Bsi cabansut @2 Sbbyt 5. Zddbdui HAY, about

sof BB S BRSSO S R 05 ,

3.76,QBBMI3HES, éhdlﬁ;bﬁtm t he or ganl c aprotic solvent;
coollng the re ratic qu ion to lLe

in a
Char-18 (e gisdrodod gl fnfh iy BPESTHIEARE PbrHaRein 3 ormula
aﬁeﬁsﬁay&tﬂ;&é ine form of
4-f1 ugr obenz ridin-4-yl)-N-(4-(2

- N- (_1- met hyl pip
néfhylﬂﬁ%ﬁ?ﬂ@i?g%ﬁgh?bgg?ﬁ?ﬁ%%ﬂﬁﬁ?ﬁfﬂ%@? &t exhibits
a nel tingdned Naabmabeudid 124 S'Qd rea&ﬁiger mned wth
Differential Scanning Calori (DSC? at a heatin

ot e of | 1ONAEP L SRl A Py L FTEL P BHom o Both solvent

N(ﬂénﬁdvupingk%ﬁ{éﬁthﬂan(l et hyl pi peridin-4-yt)-N -(4-(2
- nethylpropyloxy)p eny nethyl)carban1de that, exhibits
a X-ray ﬁ@#ﬂ%ﬁ“dﬁ???%éﬁﬁ&h 6§?ﬂﬁ@ﬁSy?@ﬁﬁ?F@Pﬁ@ﬁﬁ%QﬁgmcSMVﬂ“

havgnzgegna/am@&né &Q;%Jthﬁ&nﬁld()f about 13.0, about
about 6 out 7 about 4.3, about 4.22,

and abouttPEgE: thwzpmppwéi el fprmmudn § o the gFaanigrolees Phasa 3

t hatsexhifk t.81dd Xf Elgin P@Wﬂl@fem‘:{hé daltF6 kiR adiB s s€lEdled from the group
conpri si ng peaks aV|nﬁ d-val ues i n_angstrons, of about

congiting ofgptier FOTVO! Hsdatiowng, magsh ecies: guonoypp dicargoRylic acids, and
ﬁﬂﬂEQMkué 2, about 4.7, about 4.5, about 4.3, about
4.22, about 4. 00, about 3.53, about 3,40, about 3.28,
abodf- 3. The mghadtof Flaiy, 34 BbereinathpgH of by fausow phaggig sréater than

abdaPRYt 2.72. 45. A nethod for the preparation of the
crystalline formof claim43, conprising _dissolving a

sal 870f dAheerTisdid clsim fowheeta the TEptigR fSeRaiTiediqyt in the presence of an

inert organic solvent.

8. The method of claim 37, wherein the inert organic solvent is selected from the
group consisting of one or more of the following: aliphatic ciis, esters vi aliphatic carboxylic
acids, alcohols, lactones, halogenated hydrocarbons, and aliphatic C;-Cgketones.

39. The method of claim 1, wherein the reaction is carried out at a temperature from
about -30 °C to about 60 °C.

49. The method of claim 34, further comprising adding an aqueous alkaline metal
hydroxide.

41. A crystalline form of N-(4-flucrobenzyl)-N-(1-methylpiperidin-d-yl)-N’-(4-(2-
methylpropyloxy)phenylmethyl)carbamide produced by the process comprising:

dissolving a hemi-tartrate salt of a compound of formula I in water:
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43. A crystalline form of N-(4-fluorobenzyl)-N-(1-methylpiperidin-4-y1)-N’-(4-(2-
methylpropyloxy)phenylmethyl)carbamide that exhibits a melting point of about 124 °C,
determined with Differential Scanning Calorimetry (DSC) at a heating rate of 10 °C/minute.

43, A crystalline form of N-(4-fluorobenzyl)-N-(1-methylpiperidin-4-y1)-N"-(4-(2-
methylpropyloxy)phenylmethyl)carbamide that exhibits a X-ray powder . diffraction pattern
comprising peaks having d-values in angstroms of about 13.0, about 10.9, about 6.5, about 4.7,
about 4.3, about 4.22, and about 4.00.

a4, The crysta]hne form of claim 43 that exhibits a X-ray powder diffraction pattern
comprising peaks havmg d-values in angstroms of about 13.0, about 10.9, about 6.8, about 6.5,
about 6.2, abouit 5.2, about 4.7, about 4.5, about 4.3, about 4.22, about 4.00, about 3.53, about
3.40, about 3.28, about 3.24, about 3.19, about 3.08, about 2.91, and about 2.72,

45, A method for the preparation of the crystalline form of claim 43, comprising

dissolving a salt of a compound of formula Iin water:

61



52. A pharmaceutical conposition conprising the
crystalline formof claim15 and a pharnaceutically

wo 20@mepi4dbl e carrier or diluent. 53. A net hod p@fr/us2005/034813
delivering the conpound of formula Ito a host: IH3 N
IH3 F/ O /CHCH3 Q' Il CHz ~NH CHz CCHz 0 62 W
2006/ 037043 PCT/U82135/034813 m conp t g] alt. solution
adni ni €988 HyPPeuE Sl SEEERETY ol ﬁ‘ AR I

%fﬁo?edﬂﬁi&i&dlv@fheb Etigldiuhd BQfoAAUIAGE i Vi ty of a nonoani ne

receptor, conprisi adm ni st e subj. e
conpoudfisspe H?Qﬁn gle%%“eo}is i‘ﬁittsﬁ[}ﬁ‘ 36 2 ¥HeE gfr? t{lﬁ?ﬁgo‘gfm by
NEIdtRRSYEPAsAL ri ¢ di seases, conprising adninistering
to a subject the conpound of clajm3. 56. The nethod
of cl aFCHOBHE aRprEthe ABEISRIR S PSYERT at ri ¢ di sease is
sel ect gtihg BRYerh ABirG oPkHRICCRRFCSHIuNGh Bfled Hea O ST Sand
schi zophreni a, schizoaffective disotders, mania,
psycho’tSPléﬁ“&f’é‘iziPé%P‘@ftP fospgdact i ve di sorders, denenti a,
anxi et ¥pe BbBEP LIS £ kberePRE b & teH G%prg\ﬁ{dsuf PRI a hemi-
di sorder, psychosis secondary to hypertension,
tartraterfal§r ai ne, vasospasm and ischemi a, notor tics,
tg£mor gy, ¥tﬁ£@5@&@fm 24 QWIRG colf 3Gy dinasd ’th@dh@eous solution with
neur opat pain. 57. 'A nethod for the treatrrent of
the ormurmb@g@m mllr:%ngj PR eszpaie, PhastipRiosi thgemetdng hipdt of fisgereanic
Solven{o a subject the conpound of claim3. 58. The method
claim 57, wherein the neurodegenerative disease is
s@i ect b fordnd of Mbnrg réupheendheeierye Py ifselsetsd from the group
' S esters of
consis s ARG or (Y LGRS ™R Gy nd JRAGTRAR 1JURRASShs, cters o
ahphatF:rqaé@KylaiﬂCsiSAﬂ@h@,a 1M0¢ﬁadbefSJ@§ébhh3§C Gi-Selpiencs. Lewy
t r \V
PRl 2y, et T O ATy e SRR Sy 1V and 2
pharmiceataialin gecdytatie m’ieama:b@@m at ed WI th dopam nergic
t her apy, conprising adm ni stering toa subject the
conmpound of cl aim 3. 60. A net hod for treatin

dystonija, nyocl o or trermr assdm dt ed syt 7
dopami ne o/ th Dy g \agc'é—&ﬁi ni sta? ng to a
subj ect] t onpound of cI 3.%61. A nethod for
treating a thregpdtieNtopditi on, conprli sivdg ~cos
admnistering to ‘a "SUbj ect the conpoynd of claim 3.
62. Thebnet hod of cI aim 61, wherein tHe thronbotic

curlditioir is'seie8ted fr the group consisting of
- myocardial infarction, thronbotic or ischemc stroke,

i @0.opatthplermgedutical composition comprising the crystalline form of claim 7 and a o

pharmaceutically acceptable carrier or diluent.

51. A pharmaceuti cal composition comprising the crystalline form of claim 13 and a
pharmaceutically acceptable carrier or diluent.

52. A pharmaceutical composition comprising the crystalline form of claim 15 and a
pharmaceutically acceptable carrier or diluent.

53. A method of delivering the compound of formula I to a host:
CH, ‘
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ity
comprising administering to a subject the compound of claim 3.

54. A method of inhibiting an activity of a monoamine receptor, comprising
administering to a subject the compouind of claim 3.

55. A method for the treatment of neuropsychiairic diseases, comprising
administering to a subject the compound of claim 3.

56. The method of claitx 55, wherein the neuropsychiatric disease is selected from
the group consisting of psychosis, schizophrenia, schizoaffective disorders, mama, psychotic
depression, affective disorders, dementia, anxiety, sleep disorders, appetite disorders, bipolar
disorder, psyc!hosis secondary to hy-pertension, migraine, vasospasm, and ischemia, motor tics,
tremor, psychémotor slowing, bradykdnesia, and neuropathic pain.

57. A method for the treatment of neurodegenerative diseases, comprising
administering to a subject the compound of claim 3.

58. The method of clainmn 57, wherein the neurodegenerative disease is selected from
the group consisting Parkinson’s disease, Huntington's disease, Alzheimer’s disease,
Spinocerebellar Atrophy, Toureite’s Syndrome, Friedrich’s Ataxia, Machado- Joseph’s disease,
Lewy Body Dementia, Dystonia, Progressive Supranuclear Palsy, and Frontotemporal Dementia.

59. A method for treating dyskinesia associated with dopaminergic therapy,
comprising administering to a subject the compound of claim 3.

60. A method for treating d:ystonia, myocldnus, or tremor associated with dopaminergic
therapy, comprising administering to a subject the compound of claim 3.

61. A method for treating a thrombotic condition, comprising administering to a
subject the compound of claim 3.

62. The method of claixn 61, wherein the thrombaiic conditivnis sciected from the
group consisting of myocardial infarction, thrombotic or ischemic stroke, idiopathic and

thrombotic thrombocytopenic purpuxa, peripheral vascular disease, and Raynaud’s disease.
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