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051 I n one enbodi nent

the gf‘f‘ﬁéf’#s&ﬁﬁ*ﬁﬁ at féh%’latetaﬂ% faﬁnam ¢ deg oxhwagﬁfqoo\&d &r Iprefepiediment, the
salt is Reh® L foe@RR ¥ Si Ng peaks having d-val ues in angstrons
of about 21.7, about 18.3, about 15.7, about 14.5,
about 12. 6, about 1203 about 10. 9, about““‘S 52, about
- 4.72, and|about 4.4Z]lsn anot her emhqdi ment pothe

fumarate sal texh| bi ‘p‘;ﬁ X-ray powder %dl ffractionct:
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4.17, and about 4. OB WO 2006/ 036874
PCT/ US200%/.034376 [00061 In one enbodi nent, the salt
is a mal e(%})e of formula VI,

One embodiment of the citrate salt exhibits 2 X-ray powder diffraction pattern comprising peaks
having d-values in angstroms of about 31.8, about 15.9, about 7.9, about 6.3, about 5.96, about
5.23, and about 4.68.

[0004) In another embodiment, the salt is a fumarate of formula V,

A
H‘-.__N+ CH

CH

F o, _CH-~CH,
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V).
{00065] In one embodiment, the fumarate salt exhibits a X-ray powder diffraction

pattern comprising peaks having d-values in angstroms of about 2 1.7, about 18.3, about 15.7,
about 14.5, about 12.6, about 12.3, about 10.9, about 5.52, about 4.72, and about 4.47. In another
embodiment, the fumarate saltexhibits a X-ray powder diffraction pattern comprising peaks
having d-values in angstroms of about 18.4, about 15.7, about 12.6, about 9.2, about 5.50, about
4.93, about 4.70, about 4.51, about 4.17, and about 4.06.



CH H+ CH CO- f O/CHCH CHCH Il I CH CHz
NMII/NHCH \COZH O (VI). .In one enbodi nent, the
mal eate salt exhibits a X-ray powder diffraction
pattern conprising peaks having d-values in angstrons
wo @he/abpyt 13.0, about 5.71, about 5. 24, aboy%!
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exhi bitscapX-ray powder diffraction pattern conprising
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[0007] In another embodiment, the salt is a malate of formula VIi,
e ?Ha —
H‘-__N+ ?Hﬂ CO\;
Oy e o
H,C
CHZ/N\ﬁ/NH\CHz \COEH
o
(V1.

In one embodiment, the malate salt exhibits a X-ray powder diffraction patiern comprising peaks
having d-values in angstroms of about 13.1, about 12.0, about 5.35, about 5.05, about 4.83, about
4.75, about 4.71, about 4.37, about 4.29, about 4.17, about 4.00, about 3.87, and about 3.83.

[0008] In another embodiment, the salt is a phosphate of formula VIII,
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In one embodiment, the phosphate salt exhibits a X-ray powder diffraction pattern comprising
peals having d-values in angstroms of about 17.3, about 5.91, about 4.80, about 4.27, about 4. 4,
and about 3.86.

{0009} In another embodiment, the salt is a succinate of formula IX,
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/IF -IH ~0o\7CRCRS CH, NH CHz Il CH COH (X). 1In one
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In one embodiment, the sulphate salt exhibits 2 X-ray powder diffraction pattern comprising
peaks having d-values in angstroms of about 17.0, about 9.6, about 5.49, about 4.79, about 4.65,
about 4.53, about 4.30, about 4.15, about 4.04, and about 3.89.
f0011] In another embodiment, the salt is an edisylate (ethanedisulfonate) of
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In one embodiment, the edisylate salt exhibits a X-ray powder diffraction pattern comprising
peaks having d-values in angstroms of about 10.0, about 6.05, about 5.31, about 4.97, about 4.68,
about 4.26, and about 4.12.

{0012] Another embodiment disclosed herein includes a process for the preparation
of a salt disclosed above, including:

aj forming a solution of the compound of formula 1 in an organic solvent;
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that includes an anion selected from the group consisting of phosphate, sulphate, nitrate,
diphosphate, bicarbonate, carbonate, clavulanate, isothionate, borate, halide, nitrate, acetate,
succinate, lactate, lactobionate, laurate, mandelate, malate, citrate, fumarate, maleate, oleate,

oxalate, ascorbate, nicotinate, benzoate, mesylate, salicylate, stearate, tannate, tosylate, valerate,
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[0018] Another embodiment disclosed herein includes a method for teating
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one saltt as described above.
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e O? r&‘eﬁcgnpound of formula X. [00291 Figure 9 is

02251 ay powrteris dikfriy potdeohiipeton @rierodf theweystlis talaleisneos
the comuay betbsnsalfy of the conmpound of formula X .
TAl LED DESCRI PTI ON OF THE PREFERRED ENMBODI MENT
[ 00201 Oegurseisud Xaevaadsicdi Babtiopl pakerapiticoyistatiae panpide

salt of1® cN‘nﬁ(ﬂmﬁ B%W@yl ) - N (] -
_?/ eridin-4-yl)-N -(4-(2-nmethyl propyl oxy) phenyl m
ei% )c aﬂfé’fﬁ Tdea giray govider dffpction patsm JOITG BBEBE uccinate salt

of the Rl AeRm034876 CH3 N CH H3 F / 1 O\

{0028] Figure 8 is a X-ray powder diffraction pattern of the crystalline sulphate salt

of the compound of formula X.
{0029] Figure 9 is a X-ray powder diffraction pattern of the crystalline edisylate salt

of the compound of formula XL

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
[0030] One useful N-azacycloalkyl-N-aralkyl carbamide is N-(4-fluorobenzyl)-N~(1-
methylpipendin-4-y1)-N’-(4-(2-methylpropyloxy)phenylmethyl)carbamide of formula I:



I 2 CH NNHCHz \CH~f z O(l) Synthesis of

N-(4-fl uorobenzyl)-N(1-nmethyl pineridin-4-vl)-N-(4-(2

- met hyl propyl oxy) phenyl net hyl ) car bayni de 10031] One

enbodi nment is a nethod of synthesizing the conpound of
wo mevased7a (1) conprises reacting the conpoupdrakeesossss

formula Il ((4-fluorobenzyl)- (I

-met hyl pi peridin-4-yl)amne) F /-\ CHz NH -CN CH3

(1) wth the conpoundChof formula 19 .

(4-(2- et hyl pr opyl oXy) gpenyl met hyl - i socyapat e) H3Q

CHCHZO/- a (|) [0032] I'n’ one
enbodi nent 0. 9 t o jabout ul y/&ﬁeﬁ‘ias of
(4-fluor obenm- hyl pi pe n- 4 1) ani ne per

equi val ent of N _NH

4-(2- et hyl pr opyl oxyjpherfy! m?tCHyI -isocyanate is used.

In some enbodi nents, the cresul ting conmpound of fornula

| is isolated fromthe reactj,on m xture, in one

enboai nent, a salt-formng E{C)I d is added after the
Synthesgract | @n.  Thel-fuerdedybal-( -metepitreidingBy IaNe ti-Bymestolpv@Rioxy)

eci pitation, or both solvent renoval and

hony}i Y% pfs n, foll ovved by deli beration of the

cdiddlind ©fe dndrodimleat 1 aundiexd wlsiidsizing tl&qmmmmd of formula (I)
comp&sgprqggh V\g Bz cgrpréo%lf{g I&E fognusfasl? H 9 0bdn Fylﬁg n%e%dr?r? r%)%n@e)

em and separa
fornula I from or gani c soI n. In a preferred
enmbodi nent , 1F.Cém-N 4- f Iuegrgbenzyl ) - ( 1-
nmet hyl pi peri di n- 4=#") am ne per I val ent of
4- (2- met hyl pr opyl oxy) pheneﬂ)rret hyl -i socyanate is wused
in the reaction. The reactron may be carried out in
with thdremppiadef femolf TL W2 snetivipdey sy panalnggiykisocsuste) as
met al sal t su@y nore pr eferab nmet al all coxyl at es.
Some exanpl es %He_rvgg Fe FeCl3ycdeBr 2,
Fe(S04)2, Ni 02, BC13, ALCL3_.BBr3, 'Ti &4 Ti Br 4,
Zr C14, BClSHCAI(OCl C4- Alkyl)3 and
Ti(OG-C4-Allcyl)3. Theljﬁﬂount of catal yst may be
from about 0.0001 to abo 5 percent by weight and
preferably about 0.01 to about 3 percent by weight
r 40632 ve hont kebcongmawheht 39 tofabeunillzeghivalent8 oi\/@ﬂuorobenzyl)_

( l—me&glg)ﬁfegcgﬁﬁ}f)gg% I/ grgztgr%{egt rﬂ?4ﬁg~me[thgr3)3r%%lo g)]phcnﬁ mé héloagocyanate
is usedyr Wapaing cxsridirasmts, tha cdyuibing @lmpphaitqftforemhé n@sqleﬁcgfrqm the reaction

mixiug:% %/1 IQ%%] gﬁgcnl?tﬁent, '.Ee&mf"!)mﬁ{goagw is %&&9 rafterdtirlp }'Etac\ﬂon.etflﬂr? Formed salt

may be isolated by solvent removal, precipitation, or both solvent removal and precipitation,

foliowed by deliberation of the compound of formula I under alkaline aqueous conditions through
dissolution in an organic solvent in a two phase system, and separating the compound of formula
I from the organic solution. In a preferred embodiment, 1.0 equivalent of (4-fluorobenzyl)-(1-
methylpiperidin-4-yl)amine per equivalent of 4-(2-methylpropyloxy)phenylmethyl-isocyanate is
used in the reaction. The reaction may be carried out in the presence of Lewis acids as catalysts
such as metal salts or more preferably metal alkoxylates. Some examples are MgCl,, FeCl,,
FeCl;, FeBrs, Fe(SOs),, NiCl;, BCls, AlCl;, BBr3, TiCly, TiBry, ZeCly, BCls, Al(O-C,-Ce-Alkyl)s,
and Ti{O-C,-Cs-Alkyl)s. The amount of catalyst may be from about 0.0001 to about 5 percent by
weight and preferably about 0.01 to about 3 percent by weight relative to the compound of

formula IT.



gl ycol dinethyl ether, tetrahydrofuran or di oxane),
esters of aliphatic carboxylic acids or alcohols
(e.g., C -CQalkyl esters of acetic acid), |actones
(e.g., valerolactone), hal ogenated hydrocarbons

wo 208096874 di - or trichl oronet hane, tetrachl orgeethane)ossE
al i phati c C3-C3ketones (e.g., acetone, nethyl propyl

ketone di et hyl ketone, or nethyl i- or t-butyl
&Eiz) EFQQ ?’él}tm};hg p{:e?é? dl QA?ane(F{]P &t %Lﬂr&eﬁc% d? raﬁ‘ f1r§3§tat9éa¥uc
range o bout C to about 0 C and nore

solvergirseﬁle ﬁfaﬁlpyat} cretherselegadgdybétbesyotibyl Hragyt Qﬁhea?tfb@{tyi BtherCethyiene

glycol &ﬁle{h‘?latqﬁe'r qgﬁra‘ilﬂ!d?@fuﬁﬁxr @@xamﬁ oeré{efsQJf Llﬁﬂat@ca%@@lﬁ: leﬁsﬂg aicaﬁis
consunption o t he conpoun formul a or formula

(e-g., ACB KEETs I8 ace@ﬁ 2fiin éﬁcb‘ﬁ'ﬁdéésV*’éﬂallaﬁi?qebé‘abé‘fna%? hydrocarbons

(e.g.,dE GPURhIoRGnRREe, @é@@é}y&bﬁﬁnémhﬁﬁh@ﬁﬁ €likees (£ P035hne, methy}
| sol ation of the mpound_of formula I nmay be

PTOPY EFLPTEs %faylﬂgfﬁoawr @thffla-mr é"mf}‘}é‘fﬂ‘ﬁ%f‘d i ncl udi ng renoval of

t hgosQ! vernhe Mcn@h $dnigetafild 9 @re@ﬁ’abﬂ)hﬁ tlﬂe&ﬁx@é&' 0P RbdueSD U & about
under reduced pressure and | ower eratures such

60 *Caandugppre Brefdin o i@da@e opreet gbtpﬁb% 30 6 abisEache e mey be
contréiEa @ trhddNoriYhed 0B QPG SLGT tlkb}’coﬁ@&htl af forRDYak ohus of Meetyy
to increase thg%concentratl filteri of

on-line procegsEPEEIos o B SR EHPE 17 28 &ing SRS OfATSUNd of
f oppo3gia | iwiatikess ﬂﬂy c&ﬂ;ichﬁtﬁﬁf ﬁﬁﬁlﬁzent‘nﬁfﬂbd: pericdined Radhytsuitdic

of . on-sol ven i ph c h droc rbon
metnQingdRD R EN 2 STk PRy B BHPOR R PR RS R i ataces
pressmtahyll@ayeeltahmn&,, s@dh ewaﬁa&ﬁ kbout IO &T |mge:alﬁlytub @o gkdut 6§ °C.

ool G 408 R GO HOT RGBS SRR b AR e Iouy T Batopy e o
impugtiso [mbapg:{tag hthee saiigt d’asmii&md [00BGuldl T eitees bf/ dmﬂdr th@tntration or
addm{)g Vaa on-sogve&p é’lur;:fl tals ea% %Hc %?drgcga;b%gd( % I‘ O elili%es heptane,
f ol"att onti's. a’ conveni ent
octanp,r gxmtlexmhemctbrip@@hd{aoef, of ovatanl, dillerivg ph ﬂhl @Jhd p@ndl rying.| the
15013%\@%0111{3%5 h}q rfmfn%lf!anfj ngp %% @Hf édf B)P I%‘idvﬁnm&MS Q@ch as distillation or
ively I nprove ormng salts of
Chﬂﬁﬁ@&%ﬁﬁ%ﬂﬁﬁwd&%hlch can be preci pi tated as crystall|ne
COffpsHN ds Ite\ﬂg f&f%a ALY Rhabd bizlﬁlgurftfeg Eﬁcﬁ o %ﬁﬁl&tdssmt: ‘ﬂrordgé@ﬁf'ﬁr to
i npurities. free carbam de of formula | 1§
the isglafipthis raa:p@wnﬁyt Tefite Eorredurote efrpepEl o dprmulad vwath@h punty It was

furth@dditd QR RfifBaRASE balE-BXly BpldvabPforhie sHard Al d8amide,
with an organic solvent. The organic solutions may

be
whichgahPrigpipteaes spsiallee srends asgarcRrREddrmyelsaE é&fémove

impufiB0YR fr@fcatbBRids of MeRlla m theflibérhte@by @RoluORT d1@IRAkN o water,
under reduced pressure. Inpurities nay be renoved in

additiofjo§2 hsf ot eﬁV“‘%’r"ég}eﬁ?rP%iF%Wﬂb?l GreRKSPE ohe PigRRimtol tions

may b8 vtzata@eral wﬁie v@fer and WPl eiuGYHleias bemezram@vae GF et @bveRNby
? %ﬁ is desired for. eas |soHFt|on
distiliatipy, roéPflP Y opdeg apftupgr RigRsyTe- Jﬁlpu‘a{ff {72 0° FERABGArn B meppd by

prempﬁa@laﬂ |0£3 dis$S0tée M wandn addintd AN @b phiseshics! wawrh plRaYithen of
Qut. Suitable oIvents m%th | ow salt

the S%‘b1sl5]ﬁ?lTeF1tf‘§f SEPERIPBLT SRt ER R PErBLFERoLof the organic

solvelly dﬁ@@&ﬁtﬁ&nﬁfbfrm: @gem&h@db&ydﬂﬁéﬂcaftgm{iﬁtabletsﬂ%n&, with low salt
cet ones, carboxyljc acid esters_and | acto

S"lubg]ﬂ:“étaEFnarPE?tiCI Oégan%afvgrt%aﬁ P DERGRT RO ol B ‘fgq%are?ﬂ%?a sthers,

ketor@b, 0iifbox{1Q Q314 estbhyeans U tohbsn geetthitraE,| aall Slcbiats Hah@g at least 3 carbon
above-descri bed reaction can be obtained by known and

AoM§nal ogous met hods. Specifically, the compound of
forowstja | ITHERhG nodtdris Fedthd Yoolvbi@escritidd WA 20064 0368ided by

PCT/ US2005/ 034376 n of N hyl pi erld 4-0

knowg; 30| g2 aoa%ws%%qﬁz%eaﬁfﬂﬁ‘é %Com%mﬂ"g?éfﬁ%lg ¥ e g by the
hydride, for exanple according to the schene
NaBH( acet oxy),

-9



HBCNO+ F-F\ CHNH F -/ / HJ[O00381 Conmpounds of

formula Il may be prepared by reacting 4-

hydr oxybenzal dehyde wi t h i sobutyl hal ogeni de (e.g

i sobut yl bronbgeni de) to form 4- isobut oxybenzal dehyde,
WO 3h¢/¢¥8Hay be converted wi th hydroxyl am ne tPaTiUS®005/034376

aldoxime form H3 C\ / \ NOH HCGCGOHz H3CH This

oxi me may be catal ytically hydrogenated with a

react;dﬁ&lf Iradhermsdlaste did J—Mr&b@ﬁzﬂrﬁﬁiﬁ@rﬁdth@ @redence of a metal hydride,
but oxybenzyl am ne, from which the isocyanate of

for ex; Ef‘rﬁ?%‘(’r ’i‘atoﬁ%ﬂﬁcbeéneobt ained by reaction wth
phosgene Salts of

4-f | uorobenzyl ) - N- (1- met %I piperidin-4-yl)-N-(4-(2
oo rret Lgr op ?he%lr@ f”ar@@_[OOSQiCﬁ/&e
? 0 |ments a al
N- (4-fl uorobenzyl)- N (1-nethyl pi peridin-4-
yl')-N -(4-(2-met hyl propyl oxy) phenyl net hyl ) car bam de

C {DOp38] Si n@oﬁiﬁouﬁﬂi oBf seinaﬁlh edHf Mm@ tHAe prefa®dP by reacting  4-

0PGOSR LB Sl i S g o o

lsobuto)wbﬁnmtljﬁie blarlatey bdmhwlreded, with Tydadk@damae et thd @doxime form:
succi nate, lactate, |actobionate, |aurate, mandei ace,
mal ate, citrate, fumarate, naleate, ol eate, oxal ate,’
ascorbate, nicoti r‘rb@e benzoat e syI at e,

salicylate, stear at e) tannat e S yI ¥e¢! valerate,
met hanesul f onat e, e %enzenesul f onat e,
p-tol uensul f onat e n, et hane d| ST fona’d e, or

napht hal enesul f onat e. [ 0040] The salts may be obtai ned
as crystalline solids. Wen the ani onis citrate,

| eat e sphate,..suc ate or.s
his of RS BT pe FRU gy ROERRRH et PO Sl e PO S
isobutgry elizybtnonec Hicommehicly tief 1sctcbmlatfe rod éorbxahel]ltmayt teeobatied barehction
Wﬁhp{m]ggej]gnarate al so presumably has a 2:1 stoichionetry.

some enbodi ments, the sal ts may form hydrat es or
Salts ot herofsal vaNé4-fluG@peminfli-i4 s yihe 200K ;
phenyhBRLBLGig@nd succi nate can form hydr ates. In sone
enbodl ment s, various polynorphic fornms of the salts
al&38k ovi See embpdsnemés ae bt iofdHE luom oz AN mathelpiperidind-
yi)—N’W%&%oé%ﬂ%&dyﬂn&%@ﬂe% 55%%1’1 11(1)% ?§1§J1 tsel%c%edt H(?m the
group Ffeﬂseseeﬁﬁm@%mlph@@mtqmwhmammqnm c@fgnate, clavulanate,

isuiidhéCHofetd3 hal%pﬁ-@é&ﬁé%ﬁ%cm%a&t%ﬂﬂgn% Ialgat(:, mandeigw,

malate, citrate, fumarate, maleate, oleate, oxalate, ascorbate, nicotinate, benzoate, mesylate,
salicylate,  stearate, tannate, tosylate, valerate, methanesulfonate, ethanesulfonate,
benzenesulfonate, p-toluensulfonate, 2-cthane disulfonate, or naphthalenesulfonate.

[0049] The salts may be obtained as crystalline solids. When the anion is citrate,
maleate, malate, phosphate, succinate, or sulphate, the salt has a 1:1 stoichiometry. The edisylate
shows a 2:1 stoichiometry of the fiee base to the acid and the fumarate also presumably has a 2:1
stoichiometry. In some embodiments, the salts may form hydrates or other solvates. Specifically,
it has beena found that the malate and succinate can form hydrates. In some embodiments, various
polymorphic forms of the salts are provided. In some embodiments, the salts are amorphous.

{0041} In one embodiment, the salf 15 the citrate of formula IV,
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(I1'V). [0042] One enbodi ment provides a crystalline
formof the citrate of fornmula IV, which exhibits the
X-ray powder diffraction pattern depicted in Figure 1,
herei nafter designated as crystalline citrate.

wo Bprcsdical |y the X-ray powder diffraction wattebdsniass
exhibits the follow ng characteristic peaks expressed
in d-values (A): 31.8 (vs), 15-9 (m, 7.9 (m, 6.9
(w), 6.3 (M, 5.96 (mM, 5.83 (W), 523 (), 4.68 (M,
4.56 (m,;4.17 (m, 4405 (w), 3.95 (m, 3.91 (M, 3.79
(W, 3.49] (w), an§=313 (w). The ab Feviatl%’rfs\én
par ent hes are_usefl hdrein as fololo —chMs) = efy
strong inten ( = strong tamsity, (ﬁ)c um
intensity] ( weal s intens , and (vw) Ly
weak intepsity. |ncwaricous~gbodi ments, crysdi aﬂl "he
citrate i present in amunts of at |east ;{ about 50%
70% 80% —90% 95% or 98% wth the remainder being
ot her salg,or crystalline fornms (including hydrates
and sol vat gs) and/ or anor phous forns of the conpound
of0082r mJIan kmblo00%8] prAnidtshe cryeattiediomenf the ssittaveof formula IV,

which%ﬁl@%&eﬁ%é) pltolv%Ier Eﬁﬂ@%ﬁpab(m&cted il ]{ %mg:f’l h?é 6%81%% de&cﬁrnated
as crygwtiesdiinasnt Slp:ﬂciﬁciadjesheaxtmymvedleﬂ fiffacfiormmioh Etdhbxtsf hhnﬂrlmvexg
charac@:&stfc%mé leﬁ?préésed YI\{fH galﬂxgggl & eé ﬁ/s)t li]§39 §1)r 2y érg)o ﬁg%& 6.3 ({né 5.56

fraction gat ern In
(m), 513éf"e9r 1 &t(m)gt- 6% éme Ay tal Bilh ek, ﬂ:ﬁ%ﬂﬁt BIF @PrA-A. (m), 3. 79 (w), 3.49
{w), a§p§@3 (\b)c at ﬂeyabg?gvla?&oﬁsa% Respess defbdaetdpn Rabler Prs) = ve
exhipbits the follow ng characteristic peaks expr essed’
strongjinengitx, &) Uégor{gpg)ntengy (;m)(wedxqrg !I‘QCI]EI% (w)f5we;ak(u§9ns1t}gz4nd5(w) =
very wed intenskg: B €aSibus gxglb(;)dn(lms cr%galﬁne(c\{@aate 9 xgesefn‘t’\‘)marr@uﬁs gt‘@t teast

about ,‘10%,270%/33)80%49% %\A%Q 0r498§/1 V(IEJ,) the gfenuxyldérs’t)emgzpt}ga sz('(lfi\/\gr cryptagfipe
forms (1hd'ﬁl)d1ng|h@d1’dﬁé' irﬂﬂ&al@ﬂ?@%ﬁ/ﬂﬁﬁﬁ&pmﬁi 1 Siisaf tHe RBmp JuHASY Btnfila 1.
esent in amunts of | east about 50%

Als

78@% O%Ang%% m@@%mﬂ‘s%@@mwtﬁf‘%oﬁ?@?éﬁfal nder bei ng
ot her salfor crystall | ne forms (including hydrates
and sol vat es) and/,gr_\ Hanor phous forns of th&) compound
of formula I. -11 “2 06/ 036874 PCT/??SZOCSl 34376
[0045] Crystaltkine funmgrate form A cam-a&hgo ﬂf‘lst in
m xtures Wt a phous f arfttf or wijt h
crystallinpe FErat e ormB talline funar“aic%-form
B exhibits the X-r %ﬁr Q:omer‘"'til ffraction pdttern
depicted {n Figure 3 - 9Specifically the X-|ray powder
diffraction pattern exhlbltsthefollovvlng
character(v;sti c peaks expressed in d-val ues (A : 18 4

D)157 (vs), 12.6 vs), 10,0 (w), (n’?

44]6 3-pn(: ﬁiuboémygt PrRyidess gryptallipy form (gGhE( Ygyra epf f(gmula v,

whlch(dﬂlblts‘khegﬁ—ri owéer AGfradtiS) pattbrmadk 1(,‘[%& in ﬁgtﬁ@iﬂ(ﬂ@emaﬁer%@femed to

3.88
as cry&‘rf[;ﬁwe flu EU@IF f(:ﬂl:ﬁl A3 SH%(iﬁc)afly the X-ray powder dlffrac%on pattern exhibits the

following characteristic peales expressed in d-values (A): 21.7 (m), 18.3 (s), 15.7 (s), 14.5 {s),
12.6 (5), 12.3 (m), 10.9 (w), 9.1 (w), 6.8 (w), 6.40 (W), 5.87 (w), 5.52 (m), 5.26 (m), 5.12 (w),
472 (s), 4.66 (s), 4.51 (m), 4.47 (s), 424 (m), 3.64 (in). In various embodiments, crystalline
fumarate form A is present in amounts of at least about 50%, 70%, 80%, 90%, 95%, or 98%, with

the remainder being other salt or crystalline forms (including hydrates and solvates) and/or

amorphous forms of the cormpound of formula I
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(m. In various enbodinents, crystalline fumarate form
Bis present in anounts of at |east about 50% 70%
80% 90% 95% or 98% with the remai nder being other
salt or crystalline forns (including hydrates and

WO 28¢1/03687¢s) and/ or anor phous forms of the coRPBURLODH34376
formula |I. [0046] Crystalline fumarate form A may be
obtained fromrapid crystallization procedures with

@OM]i Ng GrtaBme iR ReMt A1Gn LA CxRER MRMFes WA 1B: amorphous
preferably about 30-60C per hour, and recovering

t he
form a1t SRRNIRS, MRl oG - GEYSEHEF T dop R Ekipe Xoray

power dﬁfi}ﬂﬂlbn ﬁﬁ@mtd&p&%@ﬁ FiglQ€ 3 b@p@%ca@j’)ﬁ&t)@rdﬂ ﬁé@déﬂﬂ?ﬁ%&b@ Pattern
be abtained from sl ower cr ) %Ill i zat

exhibits ;5? @hﬂﬂ%?ﬂrweﬁﬁweﬁmﬁ.6@@%&1@& PRYART b . 126
(vs), 10.0Q%E 9pr (@) efmtm)yﬁ Bohy 6120G)pR68 MOUS 50 Wist, B.1Sybsegpaess, 4.70

©, 451eb b 20085 00 @ TFE.A SBRE B Yy THRG0 Y e 20

(m). In Rafoas @iifiieatd) oystiinedbnditate2drahB U$’ Sre@ht id 321@.1111::{ &Qvﬂl%]ast about

50%, 7[@1'%59 QTN TSR, bt I r I e%"’ff'ather\sa}éﬁr ST .

(includidgHiSd@ter khd sbivatehianddr a(n\ﬂ[.)heuﬁ COASH thine@nemieidil f@mla L.
d f_th t f f |
IR GER S e

proceduppatrvits mnhdgrnt&stﬁ@da abnutFmg‘lLﬂO%C #er Hoer, @iorrafrtfetably ab@it B@}dOf(Dper

t Speci fi cal | h
nous, sl P RO T DG ng Tl o -0 e
or belove h@ryaeliied fugtatage fosaBsnaXxbe elssiec irtin diowat M@ﬁal(lzaﬁ()n prﬂ;&edhres

with cooﬁ atcsgroai 41( (‘{(ﬁ% per og%m%\l{% pre% agg‘ IV\%{K ZH%&"%%r Wlﬁh %Sequcnt

stirring Qﬁﬂ)e obthurBT sspynsiod a@mfend tured b6 [°US9 40°8. 102t (ewdt one, BuiAbp to 60
52 (w), 3.38 (m, 3.27 (m,
houts, H%V%Eefsrﬁg Y fq(rwgdut 2 %Oﬁ%s(aen%g%fcrrent s, crystalline naleate
(W4hr ese“mbthmrtmnmumtss tbfe naiﬂeatee:a]?obf faboud V0% 70% 80%
90% 95% or 98% wth the remai nder being other salt
or crystalline formsy(including hydrates and sol vat es)
and/ or anor phou$~fatnms of the conpougnd of for/rmcbza l.
[ 0049] Anat her entodi frent i s the Jral é;iec al t cof
formula WM I 12 006/ 03 PET/ USZC) D5/ H34376
CHz N+l H3 / NCI—II CH- C 01 CH, CH

cH” \c/ o

fl
0

o COMH

(VD).

[0048)] One embodiment provides a crystalline form of the maleate of formula VI,

which exhibits the X-ray powder diffraction pattern depicted in Figure 4; hereinafter referred to
as crystalline maleate. Specifically the X-ray powder diffraction pattern exhibits the following
characteristic peaks expressed in d-values (A): 17.1 (w), 13.0 (vs), 10.0 (w), 8.6 (W), 7.9 (w),
5.71 (vs), 5.24 (m), 4.98 (m), 4.86 (w), 4.77 (m), 4.70 (w), 4.37 (m}, 4.29 (w), 4.19 (vs), 3.92 (w),
3.76 (w), 3.67 (w), 3.62 (m), 3.52 (w), 3.38 (m), 3.27 (m), 3.05 (m}. In various embodiments,
crystalline maleate is present in amounts of at least about 50%, 70%, 80%, 90%, 95%, or 98%,
with the remainder being other salt or crystalline forms (including hydrates and solvates) and/or
amorphous forms of the compound of formula I

[0049] Another embodiment is the malate salt of formula VII,
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CH-N~\ COzH z 11 CH O (VII). [0@®0] One enbodi nent
provides a crystalline formof the nmalate of fornula
VI, which exhibits the X-ray powder diffraction
pattern depicted iri Figure 5; hereinafter referred to

wo Abs/kdpstal line mal ate. Specifically the X-gayudedsie
diffraction pattern exhibits the foll ow ng
characteristic peaks expressed in d-values (A): 19.8
(m, 16.2 (w), 13.1 (vs), 12.0 (s), 7.7 (m, 7.2 (m,
6.1 (m, |5 35 (s), 505 (s), 4.89 (m, 4.183 (s), 4.75
(vs), 4.71 (vs), "4-48 (m), 4.55 (m, CH4 37 (dbs) 4.29
(vs), 4.17 (s 4.00 (s), 3.97 (M, (§_§g (s),

(s), 3.6 Wt[g\oH} bei n@un&ﬁby any paygl C§| ar

t heory, {hi stalline fo f the mal at e"bf fornul a
VIl may be a sesgujHyer'dtes “tn various enbodi rast s,
crystalline malate islpr esent in amounts |of at |east
about 50 70% 80% 90% 95% or 98% —with the

remai nder._being other salt or crystalline forns

(i ncludi HBU' hydrates and sol vat es) and/ or anor phous
fasop  ofodehenbeanpa lgbﬂﬂ'ld@sf a bgEtEUhafotm (FARSAAlaANGtHeTula VI,

is th osphate salt .of forpula VLII,
wich oI 1 ey P ORI G SO S Ry FBEOp e b

as crysthIQ66 21]11a@1 eSpedifally e - rap I‘pﬁWﬂdﬂ diffrctionyBttahlexhigitf he folpkving

th hat f f h
characteﬁlégﬁjgera &?)(P%Fsg% ?q %ﬁa?%gkl 1}15 8 d(errg/nl 6% v&ef)x I% (vs% 1t2|'b s?('i 7a(¥n)
7.2 (m)er @)mait(ex 5.0efseAre dn)t 4)83 @p 4436 s, &l ]ll (Vfé ‘p‘ﬁﬂds‘pl‘miﬁm), 4.37

i fi | h - f
o R Lo I R P, 0L P Ao
any pariiqulag theatyu@s cfyallind FonB of the malak(of fortmija VE. r@ay(hq)a se@uifivdrate.

In Vaﬁuﬁf%ﬁb n;?en(sn')smigg i \Axg‘mal t§és‘ pr?sﬁ{t‘lin &\Q%l%nt? of gt {e\!\@t ZTb“h‘t%@%‘ H()‘V

80%, 9¢%) 95”@ GP8%( wjith thenreviainilen rsng wherdiaieprt @ysf@,lh% foam (mféudmg

hydratep%(a%&bﬁgs? aﬂd§0r Qﬁl@%%‘é fc’nﬂs Whﬁoﬁfﬂ o‘riuicorlnﬁﬁslt about 50%
% 80% 90% 95% or t he remai nder being

LT sa@toﬂ@rer@hoglmemur ﬁhﬁ@lwﬂmafﬁéal(%@rrma? M. hydrates
and sol vates) and/or anorphous forns of .the conpound
of formulia I. [0053]CHzAnot her enbodi nent ij|s the

succi nat ? salt of E) mula I X, -13 » 2006/ 036874
PCTI US20 376 | CH H-N+ CH3 ¢9; [&—cnjH F~ ,CH
- CH3 CH,

CH, H,PO;

. "‘“H

Oz

-

(VD).

[0052] One embodiment provides a crystalline form of the phosphate of formula V,
which exhibits the X-ray powder diffraction pattern depicted in Figure 6; hereinafter referred to
as crystalline phosphate. Specifically the X-ray powder diffraction pattern exhibits the following
characteristic peaks expressed in d-values (A): 17.3 (vs), 10.1 (m), 8.9 (m), 6.7 (w), 6.5 (m), 5.91
(s), 5.74 (m), 5.16 (w), 4.93 (m), 4.80 (m), 4.75 (w), 4.56 (m), 4.27 (m), 4.14 (m), 3.86 (m), 3.55
(m). In various ernbodiments, crystalline phosphate is present in amounts of at least about 50%,
70%, 80%, 90%, 95%, or 98%, with the remainder being other salt or erystalline forms (including
hydrates and solvates) and/or amorphous forms of the compound of formula I.

[0053] Another embodiment is the succinate salt ©f formula IX,
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\' QA NNH( CHz Ili CH CO2ZH O (I1X). [0054] One
enbodi nent provides a crystalline formof the
succinate of formula I X, which exhibits the X-ray
powder diffraction pattern depicted in Figure 7;

wo 2dvenmisnafter referred to as crystalline suagimab®iosasre
Specifically the X-ray powder diffraction pattern
exhibits the following characteristic peaks expressed
in d-values (A): 12.8 (vs), 8.6 (w), 7.6.(m, 6.4 (w),
5.51 (s), 5.27 (wW§%5.19 (m, 4.79 (m,

4.32 (m|, 4.16 (¥y=n%.05 (s), 3.91 (ftna 3.69 (W, 3.31
(W, 3.2% 3[14 (w), 2.97 L o—&8 |(WEH: I n
various (e o@ ent crysta e ‘glcci natie i pr esent
in amountssefat | east, abg 0% 70% 80%“90% 95%

or 98% {with thectenaindetd,b€i ng other dalt
crystallline forms (including hydrates and sol vat es)
and/ or amnorphous forns of the conpound-of formul
F)00551 Anot her. enbodi nent is tlg)? sul t%hate sal t of
[POTHhul 205 emigsdgmentprRiidqs a eryplaihingylorm efyteg gicpingle ef forpidplX,
which exMibhitNihe X-ra@ﬂbw@r@ﬂlt ackibn Qatlerf) depic e@%@sfgu@rﬁ Yﬁfmﬁdbﬂ'@ﬁﬁed to

rovides a_cr e for t he suI hat of f
s crysalnd e SRHICBIDSMT REseT Ay LdGR PaPry b ot Fwar
characterfddit hedke edephtdtied-vhllesKAgURE (&), He o) naf(tne r6 4 ghes sed),is@7

IR TR R (e

(w), 3.1&var aot ewj, Qt%C{w[De&ksanempd‘rﬂﬁ&aﬂnts Nerghtaldhel @& cipAA) s drésedt in

S)... 9.6 A o/ Ird o 6. 5.49, (vs
amounts 5Y St bul g, o 30w 358 ey Sy Wl peih Sy
salt or c(rye@li,ine4fom85 ((im)ludiﬁﬂg bHir{tss) anddsoDvtesmind/c3r 8@orphads, foBnb0Of the

In various enbodi ments, crystalline
Compomwg?( ate |s present in anobunts of at | east about 50%
W@Sﬁi 80 %gotBg PnbGtdgnt orihc0B8Matevatiel fomeutackmi nder bei ng
other salt or crystalline fornms (including hydrates
and sol vjat es) and/ ogH; anor phous forns of tlhe conpound

of formylal. -4%4- 2006/ 036874 PG USZ005/ 034376

[ 00571 Anat odiment is the edbﬁ;Ll:@te

(et haned| su alt of mitg X CHR, J+N+ CH3
SO s N CH, i dj‘

o (X).

[0056] One embodiment provideé a crystalline form of the sulphate of formula X,
which exhibits the X-ray powder diffraction pattem depicted in Figure 8; hereinafter referred to
as crystalline sulphate. Specifically the X-ray powder diffraction pattern exhibits the following
characieristic peaks expressed in d-values (A): 17.0 (vs), 9.6 (m), 8 .3 (w), 6.8 (m), 6.4 (m), 5.49
(vs), 5.29 (w}, 4.79 (s), 4.65 {(m), 4.53 (s), 4.42 (m), 4.30 (vs}, 4.18 (m), 4.15 (s), 4.04 (m), 3.89
(w), 3.60 (m), 3.56 (w). In various embodiments, crystalline sulphate is present in amounts of at
least ebout 50%, 70%, 80%, 90%, 95%, or 98%, with the remainder being other salt or crystalline

forms (including hydrates and sotvates) and/or amorphous forms of the compound of formula 1.
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~1 CH ?NHCH Ili I CH SCs- 02 (Y [00581 One
enbodi nent provides a crystalline formof the
edisylate of fornmula XI, which exhibits the X-ray
, powder diffraction pattern depicted in Figure 9;
wo hes@esafter referred to as crystalline edp&ylidoBsi3a376
Specifically the X-ray powder diffraction pattern
exhibits the following characteristic peaks expressed

gﬁgﬂ v alﬁ&gﬁpﬁéﬁr}b:{)dl%) t:lls,st{afg%d‘ls%/llgg (an%%gu f%ld%e)%r%?f Eorm)llg] Q{

481(vv) 4.68 (s), .4.57 (m, 446(rr) 35(rr) 426
(s) 4.1 (s) agéﬁ(m) 23,58 (W), 75(m)

. , 3.42 (vv) 331 /3 15 (w,
3 07 rilous enbod e /6*r‘y%*t I e
edi syl at i\’g\zen in ano Zat | epst fabout 50%
70% 80% 90% 8 >90-NQr 8% h the rempi ndet bei ng

other salt or cry&t al?lnec‘ﬁzorms (i ncludi hg hy¥rat es

and sol vates) and/or %rmr phous forns of fhe conpound

of formula I. [00591 Salts of the conmpound of forftha

[ooslsqsc r e dnbsdigih pﬂﬁﬁdesk%ecrgs am@rf@r% ind éaesylart@ @ﬁﬁohﬁma &,
ase

i'val ent anpunts of of formul a w th an
which célalina; tp%Xga)SEﬂwdgrbjigraptwérp@tteg} a?gﬁfﬁé in E]@p@ @nberemafter referred to

as crystAE&‘Hd@&ltﬁﬁl )Bpec;im:@llyeﬁ’@ ﬂq'hﬁﬁﬂldeﬂ BRI PERSS ef1Qbitd A€ following
arati on or. a

Chafacterlﬁtt?d?ﬁalﬁéﬁafﬁsid wd(‘feluﬁse@ﬂyw. (ﬁ“e\,»rllo&% @ 23 Spr (g 6 6 Emptorly
(vs), 5.3 EHOPYS @%)ya phesy heetdyk sray, bamide 4ab (mf, @Bmdn@ 4 th?sv'm

e e e e

{(w). InSutiqal afneocarﬁdltﬁ chiyseylliget &l;sylhih ad prhsjaﬁ‘ﬂ iHdesuntagf 4 t0eat ﬁlg)uﬁs 0%,

7o, gL 80, LT BRI, QLY SR | o 5,80, LI S
hydratessapi eloltfmst dn@/os eherphoanformand tk@)comlsccmhabﬁ fognuladle salt of the

Eﬁgﬁog In %Ia?f ?ffd?e c%gund DF {omk':l)uléel Q % ) tbacﬁ f?ertg}% S\L/IS %%‘?’e'é;%%a gy Fthe
reactiongpd dawnepleamt nrommssoif \Veritage erfoxamtadrmthrmtacminn ofsuithlfle sert orgamc

solvent. m?&cb&glggle/[ QIQ:GQ%JOMBL Ql e r%c?elsst\:?&ttﬁe :p&?hytg)% E lét saﬂro% IG

I‘OC&I‘ ons sucC uene al ogena
fluorobdagad)-R3¢ hﬁlbibﬁ]@lpsfublh“‘a@ NH(4-Coethylpiophibopmretihetie]carbamide of

fomlulatI%E\tn"i‘é:J}lll&trs Qﬁgcl&% aicgrgtg {wtm lof BQQE | ffmd F@geb %%lﬁlﬂe Cmal%fs;,

aci ds and al cohol s esters of acetic acl
phosphatep gginate sulphateand e t@ﬁvesmched@al erol act one),

2) fcﬁxﬁ%@@@blﬁt‘da'&thc% l}ﬁfuﬁu & %ﬁhﬁyhr@&lf@gamc@atféayl propyl
et her, t-butyl -nethyl -ether, butyl ether, ethylene

b) aﬁ#r&ﬁ@cﬁw‘f@?%wwor Bemayc aciddp Fhﬁﬁ?ﬂa‘i*%f #9an or di oxane),

c) 15@%1@% a8t oEBe gﬂﬁﬁﬁ&ﬂﬁ $orm(13 € 852 B€ obtﬂ?@d@ﬁs‘peﬁl&pﬁé} pre-
ket one, diethyl ketone or nmethyl i- or t-but

tyl
cipAtgR Y ; 5315%00%0%16%1 rerpqyph H/4HB R nostah%RlpPT @ pmbgpation of
tHescRhpanol and butanol ). -15 WO 2006/ 036874
PCT/ US2005/ 034376 [0061] Suitable salt-form ng acids
(4060lude Siftblardvabt nlpds Pedare dop Hedeh & ilwdaegagpons such as

toluenesﬁd o@EHzlt’eH %y@r@ta@bon@h&:ﬁ |a§€h g ﬁﬂﬂ&ﬁﬁ@ﬁlﬁ}e Qh&ﬂ&@&ﬁn@ esters of
bonic acid cl avul ani ¢ aci i sot hionic acid

ar
aliphatie, 3oy ireiys | Al astf(réobacetwaia GERTIGEs el krignes
(valerol@dtonB) HcEXBHiGMR, Cetidgd (isthyMiker,i Se@@l fhop@Néhed! i-BOGt-inEthyl-ether,

dibutyl ether, ethylene glycol dimethyl ether, tetrahydrofuran or dioxane), aliphatic C;-Cgketones
(acetone, methyl propyl ketone, diethy! ketone or methyl i- or t-butyl ketone), and alcohols

{(methanol, ethanol, n- or i-propancl and butanol).
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or aromatic carboxylic or sulfonic acids (e.qg.,

acetic, succinic, lactic, lactobionic, lauric,

mandelic, malic, tartaric, citric, fumaric, naleic,

ol eic, oxalic, ascorbic, nicotinic, benzoic, nesylic,
WO 2084/03687Hi c, stearic, tannic, tosylic, val erPCT/US2005/034376

nmet hanesul foni c, et hanesul fonic, benzenesul fonic,

p-tol uensul fonic, salicylic, 2-ethane disulfonic, or

ngmbijhal engsu iaﬁffbﬁu@céc@)s indh RO B2LarVRENti HSRI0o ;ﬁ'lbs%honc acid,

non- sol vent may be an_aliphatic hydrocarbon such as
sulphysgapig) nitrisy W@bospfaéen{?%éomﬁe%‘wgw aﬁ@pfléﬂ%amcoﬂdar‘ﬁéthmmc acid,

boric LY hRRSAE AR (e EYBJRRENANR DI hiRbRYhE Y& H R NEXARAY, afdahi§fatic
non- sol vent s be detern1ned with solubiljty tests

or arqgpatig capppylip e‘ﬂ PRIC 45145 4F-Bo GSU&0 FYPEIA s 12cfip 0ledb iRy i B

mandelif y&ﬂaﬂ ltirgat,i @ficl echift quEsic, rraym bexalus ethcdBicl aichiindd) d)enzmc
stalllne conpounds, such as t|rr|n

mesy oo R B R PV AL FBLS - NeRrp e | Gngse,

benzetyihal - mZﬁﬁmHmc smcme,m-etema @R8N OBt naplaR]dnB@l fbfic acld)

i( ﬂd" } fﬂ dovi t”Beadl %%%5"'80 S e Cagr%l %‘ﬁ{qﬁﬁ%a}b% F%Trg %H@TOI

ether, ﬂﬁlyanbﬁeme,daeiﬁtﬁm ﬁzj’c@ns,tc@blb]beﬁ’ahd otjohwtahd oobethybychibesane. Other

non- sk ES AT PY LB HE Ay BE eGP DY LAt | on

tﬂmﬁﬁlqué&nwalhyhmﬁmmmmnwﬁhﬂuarhmyﬁ@npaﬂa&uﬁﬁﬁlumihﬂﬂMe

crystali’in {:ompglélgdcs:,? S%Bﬁ%p ﬁllrr%g ! a n;a )Pegsmno(%tlaée ﬁ%udlsbr?‘t 068 g&JcSPm%t}oaSrc-
crystalReation ysslveilt evapatation coqling duineiste pussiafizedn f ansoligidb ety koe-100
°C {e. %oc[owlﬂstc? 3'0“%38 hl%‘iL{E% aoﬁ %ot!ﬁrcceﬁ%{i: ?cﬁx.g{gpﬁorﬁé); ﬂqugd fo;rprgstaﬁﬁzaagn W}ﬁt or
withowf gepdingfwithhseitabid nusleaty a@@rtmﬂhvmc@tresalbme wbitlyatie's: punf ed by
SGI espegsi al |

crysta{élgallqglg ]lﬁcﬂ]%esc" g)(f::l:i ??/%%C% r?lpl)egaﬁﬂ @rﬁﬁe%hﬂeaaﬁdaefarlﬁ)ese rgch pé applied to
form splyiendmceut i cal formul ations to |nh|b|t an act|V|ty of

a oami , n

05T AR5l S BB S8 Ko
produgey/pegiEd jermy s§isbla Airaiss W phagaesics] eypprehesaig Stﬂlfﬁelmf’wcé@lf in

more RASRie bl%stlllllghefbﬁlg @gr ShmpB, Y;grh&;oJ)fQﬂa' sﬁﬁg m oﬁlaﬁkgl%es or solvates.
provid bi oavai | abi I. he salts of

f Ok a ?Ehaﬁﬂwfdéﬁ%ﬁrdah%m aTerFSP‘fﬁ Yl& EyiEPlg| 45| agvef qompgunds or

pro-dr@isSie | S8 NBE Fotmula RS $6€ 5ibH Q0 Ge$liQI A EmGioRRink 'rﬁtcyptoerl%
crystalline co ounds facilitate Eroce55|n and

femblhé?ﬁﬂ?tf’fﬁ?g“’%’rt‘“ STRATAY syl hg palts 1ok fampla 4V arsgrepseiuple in
aqucoﬁsoé’yﬂt‘dinéiﬁh@ﬂw ﬁe@@ﬁ@] is Abeiated iaN ily¥iol0glaA &mgésnﬁfé%diné aahlgh

ST G N TG T
posscsacgs@psn@sgee;tamw B¢ crpa&amirael ddRPdundsTRBHARYYessir@fand RSdling for
ts u;@ q pﬁﬁgﬂﬁﬁ pe of fornulation and desired
memﬁ% qyest Bhrng" Flon time periods. The
anmest | MoBRdRER)onk e:hwh@&lt 08 Bﬁaamadaﬁxoﬁmﬂap&)&ltﬂmtc@mﬁﬂﬂlg at
and nore

ref, rabl y fromO0.5 t
16"18*03?@%1’2 5 er bt %H?%Efﬂﬂﬁﬂy F@%n%‘le T oF SlALH dibe gRemt
of thel¥@)% U@l c&péﬂdgi ot @-Em folnhuQiliSn S1dGRsiAY d6ARS WheSs ad‘i-r@:mnﬁb&ul time
or liquid faormul ati ons suc

. pills and tro
period i e T s et BHEINp ey b T LD BERARRR 05 to
300 miz) 0 kdrefpadtEnbialbR NS BI0GRNPass al so |ncorporat|on of
the salts into |liquid or solid food. Liquids

al
ett8fbas PUIPERIHAL By ferglid Srplatiopy S‘ﬁéraé T tablet, pill
and troghRY, o€ Alhi® REmEMGEdhs @Schi a@faglfe &?snsugfenéléﬂs eqlir9Bad sykBs \WAlid and
§OO6/036874 PCT/ US2005/ 034376 The crystalline
Liquid JmuiFIeng| PP AP HRITPREFEL o fhfayalfa F‘F% g opotif Sead- higuids
also efWHEE sdiifioas SMheZeltl BATatdnfeta®SpplicBbRNULES infSHERE D§dcORS
or solutions, or they may be conbi ned together with
ot her pharnmaceutically acceptable ingredients in
adm xi ng the conmponents apd optionally finely



di vide them and then filling capsul es, conposed for
exanple fromhard or soft gelatine, conpressing
tablets, pills or troches, or suspend or dissolve them
, in carriers for suspensions, elixirs, and syrups.
wo 00@43ssvgs may be applied after conpression peri853034376
pills. [0069] Pharnaceutically acceptable ingredients
are wel | known for the various types of formul ati ons
lﬂay %e E Etalﬁ‘ﬁe%ﬂh @alt@ dgsgquge% h%nl'é éslsdnré@tﬁ)}'l [gee\Lse(P Ls powder
s ntheti c pofymers, exclpients,
(mlcroz;md‘ ractcin), gandueRtieniong oawultlﬁmsavdhﬂymg bag‘emns:d tapotht: with
cier TR R Dy oSBT B in hBhns o MEERTTRY cocnapy fnely
dmdectaw i @isthero filling ccapesier. otpempssd ol atMpls freny dert off ©47 Odlatine,
compré&agmbee% Ema oPLBGRE Sr @ﬁsgerﬁtmﬁse& fgéﬁt]ﬁ]carﬁ&@%r ensions,
. starch atine, and I ol ogi cal degradabl e po ners
elixirs ng By ‘g@ﬁ@ﬁs gy b%eimbeﬂ aflesqoppeessn telfasmpBlexy| i ¢ aci ds,
'd@y jene Ph%y&ﬁktc%}ly .’Q;Qépl/a% eKﬁ/én%%ts %Mllﬁoﬁpﬁ){' 91% various types
hati c roxyl carboxyl1c acids; hono-
of fm%atbﬁ@q 374 ey é%for faaﬁmahe bufpRyh prnagiEd] a@synta?wpbﬁ@rs excipients,
lubricAisadi P& snts, @Jﬁé&eﬁﬁg ahd pPRRLAL A @oaﬁﬁé E’l@%ﬂﬂlé %re@&{/ﬁﬁes dyes,
correspondlng %olyester pol yani de- co- yners,
thickenery SUWRYErAERSOORbISF I 12 bEedeRl and ?ﬁ&!%fgb% FaEeh &rmplgtion
types. polycarbonates The bi ol ogi cal degradabl e polyners may
b@ | inear,, bran h%g or crosslinked, Spe- cifi
Ul es Esgwplgofe QW?Ed??@mﬁcWﬁmmﬂﬁiﬁ”?%cﬁ?%haéﬂﬁmﬁaﬁ@
bm!og}ﬁﬂl d¢grelddblel {@OkmedeeH yCi@lmoder co@oﬂ}@ﬁtcrs R apb&es1id @hids, alkylene

glycolg 8?% g!?éeélr: f%é%f]\%t gﬁjgatlcq%%fygfg E(‘%%?‘%‘)SF asc Léléﬂ@r’%%— or co-polyamides

of dlcqnlaixylmms Gl}ﬂdyle&fnﬁalﬁmds dehmﬁﬂlqlzmaﬂ(Scaﬂfmylchds; corresponding
polyes%r PM%amlgﬁy 0 rﬁroq d%rss anqk}an%%f'lges %ol)(c%tlhoest TS o PQ jf:pgnoscsaihazene and
po]ycaﬂi@mt@e”ﬁhdﬁrﬁéwmf degptd:kb}'e— @byt si ngayde |11u|eaa chnetgt er gowlinked. Spe-

cific &gﬂq g‘ssarterlﬁ) grég%;PlloD 9 ? ﬁld \PPML’LFU :?ﬁ?cg aa?((i) lp@@/ deﬁ%c%de/g]ycohde Other

ers
Bxamplﬁis ﬁﬂrlppvﬁrlﬁlared\mﬁer-salnue nﬁmqrrabqu o pqmcsalltyﬂdnes (€lgi. polsa@mcthy-

e, b PAATILISS, O SE DS00 3. MRl Syl
polyacgylaandrgs Rpbvamalelp acsq prdrrateis or gimidgs thewgefs polywestdis, acirand etaryor -

amideA®efbof, SRS IdIdEIMRANESIU Y SHRAS efof [&®7§nyl1m1dazole oly-
Surfactants may be anionic, cationic, anphoteri of

vinylpWEifiera pnd el ptheaets b chigsit act ant s are IeC|th|n
PesRhol ERingSos f&%&éﬂuerﬁyelré ﬁﬁo@pha@?&yﬁ as%%afcﬁﬁrpphog@gg c y |

sul fate, tetradecyl sulfate, hexadecyl fate and

o0 e cy Fraspies dtr dUbricgpisa enpten] oF SYRBCtiEpp affté waxes, or fatty acid
salts lifte BOMERAM Qekhane- 2- sul fonic acids, such as

1 oct anoyl am noet hane- 2-sul foni c aC|d

11828 an oy Feiatiaps 1M £A viguic. Saiqisn prephgieriey or neutral. Examples for

surfact'antg ine@@ﬂﬁﬁ’;y b@dﬁ;ﬁﬁﬁﬁﬁ@ a}@ﬁfl' 2nsdl fl&?l' ﬁlf@t@' (Q)decyl sulfate, tetradecyl
-tetrad ecanoyl am noet hane- fonic acid

slfite biescstietiEodatiefeEt Rtlte- R L -agyfgpipasthanc-2-

sutforniRC hAge CARD Yk aNbAARYIBRMSetmS YshIQRIC aci@Ch Qecaﬁ&qlammoethane—za
taurochollc aci d and taur odeoxy cholic acid, bile acids

sulfonig ety fdoecrgaylyuocdisan?-Slfophgpie! -ielfpdognnojemRgrdes-P-gulfonic

acid, aﬁéxdd@ﬁld)yﬁﬂﬂhétﬁﬁn%ééﬁ@ﬁlm had, esd M&hdééﬁn@ﬁﬁﬁxﬁ&e@naﬁé 2-sulfonic
di um | aur; sodi um oleate sodium| a
acid, agg nb

Qdic agy d*iﬂi‘h FEodexyehelit sithfde acidy and thsey se%/@sfw agicholic

acid, @B@cﬁ(ﬂﬂlddm Ahid Q6 didh -glyebdbR&S! %Hlﬁﬁtcﬁprate or sodlum 1aurate sodium
ganld E%Ibetalne and | auryl betain
pesedp Sy! giinhel, Hltated f?"m“l\@ﬂ?@é efv@% glingtyl-

sulfosRGIéthS%@&ﬁﬂ@aﬂ:ﬁZ&amﬂﬁlﬂDfam@lbetaﬂb Sta@akIBdRls, Slo¥sBloR! glycerol
mono- or -dioleate and gl ycerol nono- or -dipalmfate,
and pol yoxyet hyl ene stearate. [0074] Exanples for
sweet eni ng agents are sugrose, fructose, |actose or
aspartam

oleate,aqo



[0075] Exanples for flavouring agents are pepperm nt,
oil of wintergreen or fruit flavours |like cherry or
orange flavour. [0076] Exanples for coating materials
are gel atine, wax, shellac, sugar or biol ogica
wo 20@gsetabl e pol ymers. [0077[ Exanpl es for ppeggéigddsyes
are nethyl or propyl parabens, sorbic acid,
chl or obut anol , phenol and thinerosal. [0078] Exanples
f i r
v G GRANETI B ol 0 BO8ER, ok OBk XAPAERu g, s
Pdw”ﬁé@ﬂVWéEWQR salts and esters and fatty alcohols
[sz{agﬂg . 5@%1&%# s%eté'mé a%é{tﬂ?rﬁ E%mg{ %3&55%319&1&% or SEHANAS
vi§étlabl @Xéml?Sa@t ga‘@l“mfgl aghnty laltespemﬁfﬂ@f@@tl]oﬂ&fawptre@nf orr fruit
flavous A LI G BF 5rhifik $laRNE Water, al cohols such as ethano
gl ycero propyl ene egcoI l'iquid pol yethyl ene
SIWES o, Frrriedp GRS areEeaiE. BS, Msils Sl biologiod
degrada@E hbiGhSsare talc, clay, mcrocrystalline cellulose,
silica, alumna and the like. [0082] The
p[ﬂ&?ﬂace@ﬁl&lﬁﬁs fos rmereaeiveh sraraythal 96 reobitraiabent. seloniasid,

chloroBG8 ShenSUE A HASeroagar s, buffers or sodi um chl ori de.
[0083] The salts described herein may al so be

fﬂ)ﬂﬁﬂl at Egaaesdpradivyadseshitagrabiset or  powder, which

digdirat eg@aalﬁpwsnfoam@%%%é sRIMetE QBIFRRL hey REQVIASa®) acid
dri nki ng{sol ution. [0084] A syrup or elixir may

salts apdpsies; o alggfiofss descri bed herein, sucrose or

f[aogmose Exaﬁp@ e RnRo RIS GFY 3idn¥iBs, | hdtedTokdAN) RAr BR&M: C,
a flavouring agent. [0085] Sl ow release

vitamig Br%ﬁitaé‘i“i‘ En?gﬁﬁ’xlﬁ ey BEHpar ed from the salts

dﬁESI]I betixad@éelontiquid 04885 ateOwRENLIBHRIsEuGOR &hbieGlycerol,
of .the active @gent in contact wth the body

PfOPﬂFIFﬁ ol tignid PRECTYIDE YRR T Qs JEempigh it sUidgRBFTs e
tale, clay,&ubs&wmlhxalcezma&ﬂm aﬁﬂldlaafl(i metlke/e | evel of the

actiyve ent in the of the

cg%%und b PO ‘?VP %10 malsooao et ek T &
sugarsphiffeasesddfurechpoby mer mat ri x of a biol ogl cal degradable

p r, ter-sol.ybl e re o

D BlK STt e 5 Sy Petet i €0k Pl ety o
powdeg.avhidheiginidomtd 1h |a1$ aquedlts emromhelt tol mm@demtnahn@mmbn

R e ARy S o T
s 2 rgntapsultat 4 prnseof&ttncﬂl&pmc&gldambenrmyp,amﬂ B ﬂh\@ﬁﬂl@ragent

e i fi ropl.ets via novvnd 0

emﬁ’kgl on%goc\)va Ieﬁlsge {j atlo RS Igﬂla also Sd)éegfre%.%rg %F télts c{escnbed
hereinde siei thechidve eornrohayrehm of e amfagdnt foeonted miithittettedy figds

m the astr?] 91{1%%{1 n%éc? N ({hfﬁ sgb%alngal A9ehhe ana cff%;ﬂ 3{3‘!‘3?811 the active

a co &rapy - can e carr
agent wghmbjompldsmas%nyo)ﬁ éleﬁzemmduacis df iemalpdVitd X1 mgertemmxlded foe #iis

pn S BB ELRRRLTES Al SO Byl 0B

mlxtur'ﬁhé botl b5l eigismily beitiblexdiarngn Bmbekimg| cat imens mctbmtcantﬂitn@
T e L
obtaingd Viwengh o’—‘awmttlaﬂgm of dxsmrm iferogatiolrbion atnulsxﬁect héraqipplets via
lmown dispersion or emulsion coating technologies.

[0086] The salts described herein may also be useful for administering a
combination of therapeutic agents to an animal. Such a combination therapy can be carried out in

using at least one further therapeutic agent which can be additionally dispersed or dissolved in a

formuistion.
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[0088] In sonme enbodi nents, the crystalline salts and

t he pharnmaceutical conposition disclosed herein are

used to treat neuropsychiatric diseases including

psychosi s, schizophrenia, schizoaffective disorders,
WO weeH3ag74psychoti ¢ depression, affective di serrEles$es/0314376

denentia, anxiety, sleep disorders, appetite

di sorders, bipolar disorder, psychosis secondary to

hy, ens 0
BBE oS L L SRR R TR
adminigered pacdmignapen with otheoherapvbodiantsnhat ah ef@;ﬂetts tggaida given
condiG@MBRRIide Aot 8EdL © 1 nhibit an activity of a
nonoam ne receptor, preferably a serotonin receptor of
t HAO88) HT2m sefrb cIie§meio 0l ciasistitre salsniiot thee pharingeeatical
compg@ﬁdﬁocgscﬁdgéd Eé?ﬁn ta¥ee@re<{7§)nPrea@%e@@dﬁéﬁga?rg:eﬁ@éﬁg |1n\6ﬁld1ng psychoms

di seases, 1ncluding Parkinson's disease, Huntington's
schizqphecaigs achimptrEvreisoers seRise psyclRic ndrpwsudse Affagive disorders,
demeftal ARy, sTeOY B8 LSS, %p@)‘iﬁ%é%?@rs Eﬁbi@rdéléo‘?&r Ssth Reondary to

Machado- Joseph's di sease, ewy Body Denenti a,
hyperfspgpty pigrainpr HyPREE) el E?ﬁ‘ilﬁ“%dé‘l’t@ai*bSPHF@%f PEpiRpmotor slowing,
bradyki @, el EffRRhahic PRAEM 4@ enBydiReHT (hé Slte Erldrbgmﬁosﬁﬁhst are used to

descri bed herein. [0090] Amoth?r enbodj ment is
inhibif P B o 4 PEMPIRY TeRFRIRY REdTebhn & SEetoRp aEceet Af fhe s-HT24
subclgk@pam nergi ¢ therapy, by administering a salt

descri bed herein, [0091 Another nbodi ment_ i s

raDSh f ofnRE SFPAEREY & B0 o b GBI e praffgpucrstive

disca®§S Afdlatipd BictifbotfopaREaBEr giubtiidierapiiscay AGRIMES edhéeﬁ}ﬂ

Spincer TR ROY PG4T T NG HOEY T ROKBr PTG o e

Lewyl Buﬁlv lﬂldmaxglanpmradhagresswé anrtiuoRsr Ralyy, Qsﬂ’d)@fohmteﬁl[am al Dementia
by ad} mster -1 sﬁgz{escngéd he%nopat hic and thrombotic
thr onboc ?o eni ¢ purpura, peripheral vascul ar disease,
ardoMayn a&ubtl&r dinbabisent by 2 ahethyl rfpe treatipg dysiingsdd ssociated with
nbodi nent is a
mma%ﬁé%rdgﬁgyﬁﬁaﬁhﬂmm dﬁé%gégﬁ%aﬁﬁg udi ng al coho
ad@fdt i onAnatipir embpdamjﬂdi ie & mothod &ndeating disione, madiontsi @rivemor
) [ 0094]
ass0e Mad Wd% ﬁ%ﬁoé ]dqrrtg%rf?p yls@ atfgllmgrr?est?f {ng anfqt dtg?%él gédirhﬁrgma decr ease
i r{09q2b| doAeathes | cabpdiaiewir iy presiod nfor Biatindnd nirsmintic ngpndition
mclucﬁﬁé tmyg&x?(ﬁﬁl:c %’Aﬁ%n@#f ﬁfogibotﬂ 919 5&]@1’1&:%@ s@%o%lﬁmk ér{dchﬁ‘bgl%gtlc

of delivering a conpound fornmula

,ﬂ*mn@awt@@tw PR rEEihag! wenian ﬂ’@‘?aéff' |aT*F§thY@aleHél%@bjbéét‘mlaﬁ*@%‘;u

awﬁ@@&ﬁ&hm&%manount of the salt chosen from conpounds of
formula 1V, V, VI, VII, VIIl, IX X or X. EXAVWPLES
EXBYR nenfathepeabetmmsds 1 onde] oborrie adistey, ncluding alcohol

addlcanf Eﬁ@iﬁtaﬂtﬁﬁloﬁ R¥RR)otinP X3 5¥R By RERih kR 3919 dt%:rB@d her 3

powder X-ray diffractoneter usi ng
r a@?%& i onAnqibes pabpdeentiier e mediod laf@ting @ofimeﬁe ipQlibidog or

e;acuiﬁ@ryzllg Q&@&Eﬁ‘un? gﬁ éls%%(a@éﬁ&%%ﬁ val ues using the

wavel ength o 0O A Generally, 20 val ues were
wi PP3h anOet f‘rf@hodlam includes pmethideol dydiyeriizmeprmpenndggtfepuig to

a Subﬁéaﬁ c Ilﬁfﬁﬁ@aaﬂm’ié&hﬂ%& M@&lb%e'@@iﬂeéfﬁfztﬁfe(i%@ﬁ deRt s@NHBE from
cation 971 Differential Scanning

Comp@équ,PﬁﬁﬁWW( Beth YUPEN s Xepiner DSC 7 in gol d

EXAMPLES

Experimental Procedures
[0096] Powder X-ray Diffraction (PXRD): PXRD was performed on a Philips 171G
powder X-ray diffractometer using CuK, radiation. d-spacings were calculated from the 26

-19.
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sanpl e pan seal ed under nitrogen- Heating rate 10
K/'mn. [0098] FT-Raman Spectroscopy: Bruker RFS100.
Nd: YAG 1064 nm excitation, 100 nW/I| aser power,
Ge-detector, 64 scans, range 25-3500 cmi, 2 cm
WO weebsrei on. [ 0099] TG FTI R Ther nogr avi nmet pPCT/US2005/034376
measurenents were carried out wwth a Netzsch
Ther no- M crobal ance TG 209 coupled to a Bruker FTIR
valuessfa%ﬁé E}Qr@atv@fenéﬁ? 6t 9540%8 A %ﬁﬁmhf‘y @@Q'ﬁues\%etr(bwﬂhFQQ leQor of +0.1-
ni trogen atnosphere, heating rate n) T
0.2°. {be GXPHIPRADtAEs oL Ple Heend-Stweing veluey esd thorgforepderiendenipn the peak
locatibGl090M  Col utm  Symmetry C18, 3. 0-150 nm [0101]
Sol ubi lity: The approxi mate solubility in water was
del08¥Hi nedifigreniigd Sergning Sulsrigetty SPBE): digridmtfdmeri R3S teps gold

man aﬁs&ﬂmﬁﬁdénﬂﬁg&#ﬁé&ﬁ?&%I@WQnﬁpn'f'Cat'on of the
m nu [imt val ue of

ensi on
CORBYE el JTdhasn ook e SHA@a06a nm excitation, 100
mw 1Rk Emrn@é QRS 64 SR YRLL b4 2B hel oMy B8t occurred
W t stlrrln suspensions In water, filtering off the
exPa%y, A ERSFIPEERVEICTICHECARTODMES YTe eaThnsosiiviéh 4 Wetzsch

Thenﬁ@-@/héﬂoi)iﬁir@& &G 255%9@16% tg-a BPlfk%pﬁfﬁ{t $RBofeter Vector 22 (sample pans
fl uor obenz | pi peridin-4-v)-N -(4-(2-

W”hﬁ%?ﬂ?PﬁF@BVF@%V%%ﬁéﬁ?mﬁﬁﬁhVF%éﬁPbanlde a) Preparation

of jofod] \ GHLCNIEN- GldBsurebhent WAL0 2drridh du@GAhL QP 1L.C1090M, Column
boroh%drlde (6.5 kg) was added over 1.5 h to a

Symagtidon? 3t RiMnet hyl pi peri d- 4- one (3.17 kg) and
4- f{]h er Ob@BKﬂzﬁh@m’m@ afipBe@Batk Qaluﬂnﬁty ﬂﬁmﬁzﬂ Aas GG mlded by adding
n nin g erat ure under The reaction
dont L A ST Y o7 RS aHE: (335G epie qidis rgpeion o 2
minu@E] Tig: VM&B waheak Qﬁmﬁ]ytegﬁhss&bé@ BRb 00 ap Bytermined. Determmatlon of

enzy | am A sol ution of_30% di
solub?{éna:? k} oY (ni% T"Wlﬁﬁ \i/xﬁl % suilzf%sxcgls %jva% éi t ts ?1 eyngss
and ridanuting ©f (rkindunied sabstintd A thetfilieate. t enper at ur e under 20 C.

Met hanol was distilled off to a residual volunme of 26
I|tters Ethyl acetate was added (26 L), the solution
M Jerdaguti ‘ 4 giras@N-NenehdgoaitietyipWerd-(2-
- meth$iRro &Qﬁ;lﬁk .q2queous phase was discarded.
|l ed under reduced pressure
a) Prépagtivt ble or gani ¢ phase at 73-127 C. At this stage the
resi due was m xe th a second crude bat ch prepared
according to th| hod. The roducts were
then distillfe ~§Hp- Cﬁo»yield 11.2 o
kg product (> 82 -20 WD 2006 874

PCTI 2005/ 034376 b). Pr i on —HC O /-\

1§Jﬁlosillf&°wa?°8%%déwﬁ it %%/a%ﬁ ¢ edomte@)l Hih‘a ePhEAB P! N-

meth{/]g[ﬂvgﬁ?( 4-\)0&& e. 1adcg)eﬂudlt4m(u?rgbelf@ﬁhxgm@m Sk ﬁlﬁﬁlﬂﬂl%wﬂ (br19, mlaﬁiﬁammg
. n g 0] ot assl car onage

the YRS PG C T A BEER ST O R T B Bead C( T el
amin€)wak @hedhedl BY $el c'EftﬁnaEc@&pl@U@LﬂLérobBWIEiﬁﬁhybe 1523 debytden wWasv,
sodl%gyéied%ebeb Iilﬁclé)cm(\;ate]f%@ 6 lcg-g IQ?&%S %.(lllcfeg ?1? % minutes %ml%? r?llzu%gan}lrgg the
temperature under 20 °C. Methanol was distilled off to a residual volume of 26 litiers. 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
pressure from the organic phase at 73-127 °C. At this stage the residue was mixed with a
second crude batch prepared according to this method. The combined products were then

distilled at 139-140 °C / 20 mbar to yield 11.2 kg product (> 82%).



used in the next step. c¢) Preparation of HO H3C-HQ
CN-CH a H 101041 Hydroxylam ne (50%in water, 8.7 kQ)
was added to the product from previous step b) (174 1,
176 kg) and ethanol (54 1). The suspensi on was
wo 1eedid3gscad (77 C) for 3 h. Unreacted resi dugbradRvdisaze
of the conpound of step b was checked by HPLC (< 5%.
The suspension was cooled to 30 C, filtered and the
was washed with ethanol (54 1). The solution
b)PmﬁdL&gHﬁbentrated by distillation under reduced
pressure at 30 Cto a iesidual volu of 67 litters-
The sol ution magJ%QoLéa\to 2 .nd ter (110 1) was
added. The suspensiGn wa8 a\ed by
distillation unHét” reduced p essure at 30 Cto a
resi dual volune of 102 litters. Petrol ether (60-90
f iQE43}on, 49brd1yxvhenyalddebadd (4fdk rradmithenar E0wasvheaddsd to a
solutidrb A Igéﬂqu b&%@d&b 0 kE"ﬁ eth%@ch ‘(‘1t5| % @’oﬁﬁ@ﬁm‘p&?&oﬁge FT@ 64{‘2) \gasaaraged
crystallization was 1 nitiated seedi n
and  &higs passrBronagas codhey t@4+58C § dfagt i5 r&gs £ oiheatesidgk 4-
hydroRybRAHA i YBS WALl WY Bl and 1dhe TRAKS Nas: Wahad Wzb BC and
petrol ether (60-90 fraction, 32 1). The wet cake was
used gy ied*a¥ePabout 40 C to yiel d 16kg product (63%. d)
Preparation of H2 3/HC O/-\ CHz NHZ 11 H3C [01051
The product from previous step c) (15.7 kg) was
) Pregrald¥i Qfed in ethanol (123 1). Acetic acid (8.2 kg)
and pal | adi um on charieoal 596met (1 1 kg) were added.
The oxinme wasH#dr ogenat ed/at\22 GNdffd 1.5 bar for
4h. Consunption of COXi ne—wa& ed by HPLC (for
i nformation). A Batalyst was/filtgred and the
solvent was distilled under reduced pressure at 36
- 2010AD 20051030 87ite PO US20685/ 834QY 67as @ded ta thd p@luct from

previo\réﬁg) l)?#ég‘r%%@ f74 I?’ ]I 7(;'1(%) I_;é(li] Xthan%f: ﬁh @:{ %hé( %e@iomﬁ%i r?ﬂ@i&d(ﬁ BS) }op $h.

tore
Unreadieslsrobideal @mouﬂth el dulgmbomd\wa step bovasgheaked By BPRAd<tShe. The

suspeﬁ:sgé(r?’mg lcb&l@& |t0°§]0 V@Sﬁlgwdtdnéttﬁdﬁltevaé %g‘!e@gﬂtg%nol 54 R The

suspenst on was cool e and stirre
solutiqrgapecadendrteddy distliator fidggedicethercsie AcHKE thvasesidaa Iyeleme of

67 littds t 'hhezso@lﬁfovaa@%o&fad {%tz*?,)bb 28 SRt e 10 2) s%aSQd-gedl ")"he sﬁkﬁnéﬁ@ﬁ was

cake dried at a nper at ur e of about
concepiraled bs di@@”%@fwdm ésdumdéﬁ%ﬁﬁla? Pl °Gfto ppesidpg cﬂluee Plf A Tegers.
Petrol(rher (6D frdet{oQ 146 wANMROM ShaSRAn Y E 1xi 88 £B3%r0 8)0The
: kg) was -added to a susPenS|on of the
solution” ‘was cooled to 40 °C and crystall
cooled to 5 °C and stirred for 4h. The product was centrifuged and the cake was washed with
petrol ether (60-90 fraction, 32 1). The wet cake was dried at about 40 °C to yield 16kg product

(63%).

d) Preparation of

AN
¢’ o CH;—NH,
o H < > 2

[0105] The product from previous step c¢) (15.7 kg) was dissolved in ethanol
(123 1). Acetic acid (8.2 kg) and palladium on charcoal 5% wet (1.1 kg) were added. The oxime
was hydrogenated at 22 °C and 1.5 bar for 4h. Consumption of oxime was ¢hecked by HPLC (for

information). The catalyst was filtered and the solvent was distilled under reduced pressure at 36
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product from previous step d) (7.9 kg) in heptane (41
1). The solution was heated to 47 C, stirred for 15
m n and decanted over 15 m n. The pH was checked
(pH>12) and the agqueous phase was separated. The

wo 28@loses1s was renoved by distillation under petussdsn31376
pressure at 47-65 C. Heptane was added (15 1) and it
was renoved by distillation under reduced pressure at

°Cto asignaﬁaahgne Jﬂ‘%@tla@%yl X@?&t@(@ﬁj %dwa(s chile)i ’ané Hl@ ﬁﬁh%t&ag’ Hea%@% Seﬂux

Lfiltered and t I ter was wash h hept ane
(75 “Cryat! dsgnlviont T\%ago ldt@rm\wd‘»oalyd R |C| Mtth@wasﬁim@rmrr wepligitigled

by secdin@SThY @us@énm%% @Qs g@ol&ﬂﬂ 8hy deofdr ﬁfr‘reé WFQ Sh 1@17& ﬂt})d@p Qas

triethyl am ne kg) were added and
centrifpgedgad ﬁ*ﬁ&ﬁl@ \wa% WFéihi‘é afﬂaﬁ mpgtiaps of gihyl aaeein € x PédthbP wet cake
w%ck&h@&g%ﬂﬁx&§e9ﬁ5g&uW@sft 1&@@H§@ﬂ%ﬁn tetrahydrofuran

(88 1) previously coole C. The THE and TEA

solution was added to the solution of phosgene in 3h
e) Prepafdtifd & Mai ntai ning the tenperature at -3 C. The

reactor was washed mﬁth tetrahydrofuran (22 1). The

f

m xture masi§erred or 45 mn at 20 C and then for 90
mn at reflux®(85.€ >~ The ent was cduced pressure
~at 25-30 Ct yﬁSian &f:128¢9 . The absence

or phosgen s control | ed: Au this stage, there
i d
oIBA: g B agm e iDGRe (DY RANG) O 18R BEPR3RG o e

produck Gy [pregfoupiters ge(1e laboviertive(4$ bl Thd solutiwagas Hoakdw 40 °0AGmed
al | i

or 5B TR, BUSRENE! g 1900l L EELAp- VAR Wy e v

separaighdie splaeitived rpreved by distliatippueBr Cdeasd greswes A4S 96| Hmrane

was ad@&i (49 I)Jand T% 4&549&@%9 (if"s‘pllat&)? Emd]c) re\ﬁ@éd 9{%93%{% a@@g 6§ h@ I-g: tane

sol vent was di stil under reduced pressure at
was added §7 B, ghe Spifim Waﬁo@m@ w1d the fijter rrewshed pvitly @Pum (Ms The

solvenﬁghsl&%ﬁﬁ@d tb? daRAUtiorDdnded feli@ES plRYsukdl kB s®PC Ofetranydrofuran (THF
hydrofuran (11 1). The solution was analysed

107 b g e SR (et 6& . Werez%idwwdbwee%%fm ek 522 1o
anothePRE6ISRR0RLO 6513 45 w&fs)intﬁﬁﬁd%a Erﬂt&ﬂr@@d@fur%g% ) bﬂeﬁ%t_sg cooled to -3
PR L SR
splgtion weg af eHiq @)116057‘] UipR DE)IPBBWPE i 3Pn 50 min
mamtﬂlﬁﬁl\gl Krl?bl Sexﬁ:fe&{hue)a%t (BT The V@&orﬂﬂﬁeﬁsﬂeﬂ WithRettaByd@ors@h (2110 Mhe
t he uct §

mixonf g ARGt i 1 2IBCHP Qe Fr 8 TIOR3 T ves

Skt fubicr Lalcﬁtﬁbyﬂ;ﬁlﬁfs Lk asLs() 192 t&.)a R’Bidudl heluffle Xdf UHe IWBlSe absence of -+ -

L B S B ST S e e
by buldhlisg m{rd)@ﬁ thmughnd efief &;d;u@adtlcpf tBSB:ueﬂ ef ptosgee @Bve Ge Eddutdn was

welow S 8 R e e B T AR B BB UPOP1a) B he ppo

was dfsfillet] eun@rl rediibed bﬂeBBﬁrevaEOW&S'ﬁ ada \M:Sidmalt ﬁlllrn&h;fdﬂ af Tﬂhahyd(oﬁran

1 sol ven ved di sti
1 by IR 2 QB s S0 i B G o ey T e
volumi of 40 5 Ot By | vohaet vads adj@gﬁd tb)abwa $2 aittehe dby tddithhit ol itdiraBydrofuran
i,on of the ound. of fornula |, which
Ulb%ﬁ %ﬁﬁ%w“and'$émﬁgﬁ lnéenﬁﬁiﬁﬁtles whi ch wer e

nalnly si de products fromthe previous reactions.
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Renoval of the solvent froma sanple yields a
substantially anorphous solid. g) Preparation of
N- (4-fl uorobenzyl)-N(1-nethylpiperidin-4-yl)-N-(4-(2
, - met hyl propyl oxy) phe- nyl net hyl ) car bami de

wo 2b@nisegrartrate (0108] To the sol ution of thecnosREBTe
of Formula | in isopropyl acetate (96 1) fromstep f
was added at 23 C a previously prepared sol ution of

t 1.7 1 d
ﬂPreﬁtaga{h?Ig#tgﬁt ura O%Fggh%mha[}h\gar ggi dl(Ja| sulpgﬂsi on was

stlrred for 2.5 daySCHat 22 C. The tartrate crude
product was centrifug ed and the cake wgs washed with 4

portions of i sopro I acetate (4 x 23]/I). A total of
107 kg of m’ or | iquars was saved®f or“tatter use in
obt ai ni ng Mrtr te salt. wWet: cake was dri ed
at about 40 d 8u3 k % product. h) First
Purification [01 tar‘%b‘zate crude product of step

Q) (8 1 kg) was di ssolwed |n dem neral i zed water (41

1 22 | acet (
S0 e BB R Y e B Borte Gl A AR Solegpn of
the provereiauders) (Thégph twabyddlerkdd3l B 2l 2) *@ride fihe wsokashédomith
I f g,ﬁ ut,l
teﬁahmﬁuétagznf%d i ee g}aﬁséfg%gefb) g%shek\?vg gu L I%g?cg%‘é tﬁerﬁrst step
was clggleed by éiPLﬁhHgéom wagregrvaddat @@ttﬂwtmmundsotpﬁ@p@' premoetan2e3s

o 1
C to Q:l'%odgl%l voB?W@B? Cé;gtg% ‘1\21(‘ et déﬁp (T, %%9' ?1%? %déjgﬁn the mmture was
stiredpfan s min g diltgisdl-uktiedine was ws&hqdrvédl ﬁemhysi@ﬁmmﬁ 1) er@cramcémt

was ré?%@éd Q}5d1m11Qt1(§1n.gxd$rr}§d1§%%§repﬂ 858 sWeSiod] 36aEAGume of 30 1.
was added, the mxture was stirred

Char coal
Isoprapyk acofgtery 1) &t a?ﬁ?@ﬂﬁfe plesen 2 apusipn af the be oapeyndpt farmula L which
contaihsHQRR0 BYbunbF %ﬁ ﬁes( Wichldere &Gy Sl%r(\@ctg @Qfﬁ/t@%%%ﬂs reactions.

PCT/ US2005/.03 sol vent was renoved under reduced
Remoypy aidhs o efﬁfmzesw Crefigseisrtplprmophgessolidided and the

suspension was stirred for 15 mn at 40 C. Then,

o rial i d R o rtatryindah A0t gg%g@y@gdpgg,g,

nylmeﬂtyl)caﬂamcfechﬁmhaﬂmteThe product was centri fuged and the

c was t ane
oSBT St ol i RRO%0 3¢ Bl Tin BemsRbR 300 »
from d9p vasdBddd at A3 SOk prdvensip preparet aslivgonad| Itid‘ta(@ 2di2 (KD ):g)mln water
(7 1)\?\%&% ohyd tﬁﬁg'n (%% gno € r(eggl_ff Egus;?l%]nsf"o% as tsiilréeﬁl fh re2 g gzafa‘lat\é\% ICOTJT}C .
tartratd Zrud; pmée:e aesl ceuttifhgedhead ttiar ¢ akatveassedsbedofith B e)oﬂ:mnsp@ﬁmﬂ;ropyl
acetatggéi )E ped HUA ﬂ]tzll ’of tl(lj]?e c%fl'}gotﬁ lﬂ%ler A Eérsg‘p lfgldligeg use 1% C:btam né éhe
tartratg @lt-'516@et %\ﬁt‘ms di.ﬁéﬁ dhalmtt RC o tyehideY lat (60%€) pldzclma pr od uct
was centrifuged and washed with two portions of
et hanol (2x6 1). The wet cake was dried at about 45 C
h) Firft@prifigtion to yield 4 kg of the hemi-tartrate. i )
R .
ﬁ?@?% aILhe 'tﬁ?atté S‘Hde[ é‘d;ug of ]Sge% Lﬁa égl R tvlpar% Fﬂs%ol@ed q:jmna.grahzed
waterj(fl @kQZMC déspoiput @eEter(éﬁh 6. HHd atiivens @:tdoineblydmd@r (4.3 kg) and
- StiLLi |
s BB a0 B4 e (o g
min. Thersplaticnt wasalecanidd pee 18 udparsiho nquegnyyahdset \msaenataﬁedkThe aqueous
te ' .
phasep@a% e éEtQ1~| g/r:e]tflr Cléo % o-ég CacBite g?%ﬁaﬁﬁkg)ﬁgez%hg&%%&&% é%q%g%& Sdium
Chlorﬂlfh@ Odiﬂﬂ apmedled tcstpfembmd wezsnstoheses dheantitinagascoubdidr tsomin,
f T, [
e b B Moo BBy Moot ot A Ao e
mixtujpgas @bl @ min &g fmeredadg@@ e washan 1squme@etaf@ (B I the
The crystalline residue was dried under vacuum and 40
C for 50
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hours to yield 146 g crystalline pure herni-tartrate.
j) Second purification [0111] 15.78 g of the tartrate
salt prepared fromstep i) was dissolve i ]t3P pnl
water. 500 m TBME was added and the pH was adj usted
WO 2008/096884 by addition of 2 N NaCH sol ution. PE1/882005/034376
precipitation of a white solid, the aqueous phase was
extracted 5 tines by 500 M TBME. The organi c phases

solvent Wa¥ €en@QAL Bty AlGdd Yhkide & YQbYINE. gteptg&oub 1#%5 Mdded and the
remai ned. The solution was stored

suspensigp ¥ yehioe | nad ¥ AP teraen Wﬁé]é{e%“taﬁ remroEl arrlistilatisa) yrgler

reducedgfegsaﬁ at B34 VEC PRI w3 Rl &-20¥ehd st1r§:d361r 1% qfhe gro\dfﬂllct Ras
wder. The nother |iguor was concentrated

centrifuBgl Anghcafide SEOPEICHITR éﬂptﬁfﬁ%ﬁplae%frepw%@@l}wé of ForpuehE.S
kg) wasaifygbleha i@ ethdnbl (za oW f@ R sbButhhaWr SartarYd aiuﬂ(o 72]kg mgbtﬁﬁﬁoﬁ(ll )

01121 PXRD revea ed a cr al
was add%g;ﬂﬁg ﬁ@% ‘%%%Waahqd mtﬁaﬂﬁaﬂé% )pE%whftr%ﬁYaStcawF%w g3 °C,
seeded aﬂ;h thevigrirtefs@ibi Bkhe ThBpduhd 5 Fegalta DtheRBe s(mrF0kasbol@IRGS °C

OK/ m.n) ,reveal ed [tin t. at 12 C Abov
in 30 migy Stoa B SrpEnge s 1 0 PR ot O HoCIrL B & thhenpsrarure
the prodﬁ&Oﬁis Q38T dedROT Akh20 65th &&4331610113'5&8@@&161 @2x6 ]?I‘ H&aﬁe@blaﬁenwas

dried at&"(‘ﬁ“ U8 BeER I 5 of Te hePhBIBisner i di n- 4-y1)-N - (4-(2
- met hyl pr opyI oxy) phenyl net hyl ) carbam de citrate of
Iloa f\1l a [0113] 90 ng of the product from Exanple
4o ng citric acid were suspended in 5.0 m
€G]l aceb@b g .of Ting-tatrspehisimed imblswstdissoleel atdeﬁﬁm@gf Qire6s °C

in 112 rgd bggétgygtﬁ%oﬂ{ydg@ %Oqgcll_lﬁl961t Qﬁrg;?%to 4%’ °Cadqu c rﬁc't'é o Fd'“Ffmm

i} Re- cr)is%) Ihza

Facipltate was i rterad
Crystallgpitbngiertedaticna giwmmifiges @ Gis mertaolrtyalélthb @@emgomﬁmad to a thick

paste wﬁ]ny ?Laﬁ}e s&gztan\g‘flalﬁ évg 1&9%’? Q%mmggédcﬁg{i ’g} ﬁﬁ;&ﬁ&ﬂ?%i 1@?% gaée of 1
°C/min. (e gftain¢fesupnenrcras Binrh sEk arpsiceclod wrld *T&t 4 conding raty ¢ £3 °Chh.
The cry@Ghife YREBitatS WP g.:?gf@@d hp flgat%n@ndeﬁqg xsl)m@%@a*s %aghedm%h 10 ml

suspenst on was irred
abs"l“tf'sf'tﬂi*afl?léﬁo%‘% to 346- @efcafsta%e ?ﬁﬁiﬂuea‘ﬁ‘él drﬁq‘«dnaxriprwawmné&G Férfor 50

hours to8G1MN 48 AbyAdinCpurd REniSeRENsi on was filtered and washed
wi th heptane, yielding 237 ng of a white crystalline

powder -with an endotherm c peak near 153 C (ent hal py
i) Secor@fpudfusfian of about 87 J/g), determined by differential
scannl nglacal orinmetry at_a rate__of 10K/ mn

(DSC) .
THelhogriav ety erEi el prepehaamas iRl 57 (5%%0125?‘1 AbbHm!
water. 00480 DEpeen 664 A0 dhelﬁ@ ~Kas sl WA 8 hadifit & 10 NaOl
or bed wat er Co ition st arted at about 170 C
SOlutIOUSg%EF&rTCIIHﬁﬁhanPf \ﬂé@g? sqﬁ they pagous ph ikl extrggied 5 times by 500 ml
TBME. cme Sofrg‘ihiclpiﬁﬁespﬁw e:bnoreﬁ:r(ﬁmd nexgil &Uwhﬁllrgd'l&ﬂbﬂiohblélooulﬁpﬁﬁﬁﬁ&@ The
tor week at_60 C a a %
soution SIS 2 fgt ABFOTy PG BUFo 6156 PA0y N & Lipelys i in
vacuund f6f BRAIAC ¥iekak e gof a Qzﬁne%)wdeEl ‘BRERGRdr 13l Wad &n@fﬁﬁ‘ated to a
w.th an 1 st i.chj ometr 01 The
fourth ﬁ“g&%bﬂé“/% % "”th& WocTREE ah ST P d'c%@ﬂ)we%l L Rovurs. Yicia:
16g0f&bﬂﬁtbﬁ©ddeﬁl trate salt i s shown in Figure 1 and the
a aks | theta with the corresponding
DR0T ot et hsalha? otpuan o Fomais b R bpey Fom
tartaric@cﬁﬁw&ﬁ:ti nyad. fIE fitdecat @NPOUNCSOT th QUOTY] 0K Mhin) revealed a melting
point at 123.6°C. Above about 190°C, the sample started to decompose.
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Angl e [20] d-spacings [A] Intensity (qualitative) 2.8
3.8 vs 5.6 159 m 11.2 7.9 m 12.6 7.0 vw -25 WD
2006/ 036874 PCT/ US2005/ 034376 12.9 6.9 w 14.0 6.3 m
14.9 5,96 m 15.2 5.83 w 16.9 5.23 m 17.9 4.94 vw

WO 206/0568%489 vw 18.9 4.68 m 19.5 4.56 in Fotduedshsise
21.9 4.05w 22.53.95m 22.7 3.92 in 23.4 3.79 w
241370vw245362vw255349w285313w

Examplgg 9 2. [%'gpa\[a\{\f'on 31010 2N Qﬂﬁﬁér
Tluorooenzy) Ni(i tﬁ i e

')_‘Aﬁni

formula V al [01161 90 rrg of te roduct from Exanpl e
| and 24.,i pig fumafid acid were suspended in 5.0 m
a) ethyl acetate. The suspension was stirred at 60 C for

118 N, dohehrsteh&Sled Rim Exhrhpl Nundd 40232 cifric 4RL \Jvé}@l;uspended

m croscopy revealed a crystalline substance.
in 5.0 md gplasrético A mepenion VasrsEachi ¢0 waditelh inpiss Emlahﬁwled to 232

°C, and b B¥ted @4r@ ik HBVE) oC Minehdeip@d Wik Slicrél SidaQiRO WIS for 30

PXRD and. Raman_ spectroscopy indicate a crystalline
min to yigld p2 mng %fo%%ﬁtﬁlﬂiﬂﬁgﬂaﬁrw‘ﬁ% p%%{rwmfwlﬁwwsr%t Bofkfaiped
solid wachyapihdé.f fraction pattern (PXRD) is shown in Figure 2

and the characteristic peaks in 2 theta with the

correspondi ng d-spacing values in A are given in Table
b} 2. Table 2: d-Spacings for the conpound of fornula V

f[(]olrlfrIT]1 A 182 mg of the product from Example 2 and 78.4 mg citric acid were
suspended in 10.0 ml ethyl acetate. The suspension was stirrecd at 60 °C for 30 min, then stirred at
40 °C for 90 min, and finally stirred for 60 min at 23 °C. The suspension was fitered and washed
with heptane, yielding 237 mg of a white crystalline powder with an endothermic peak near 153
°C (enthalpy of fusion of about 87 F/g), determined by differezntial scarming calorimetry at a rate
of 10K/min (DSC). Thermogravimetry (TG-FTIR) showed a rmass loss of about 0.7% between 60
and 160 °C, which was attributed to absorbed water. Decoxmposition started at about 170 °C.
Solubility in water was about 14 mg/ml. The crystallime powder remained substantially
unchanged when stored for 1 week at 60 °C and about 75% r_h. in an open container (HPLC area
was 99.4% compared to reference value of 99.9%). Elemental analysis and "H-NMR complies
with an 1:1 stoichiometry.

[0115] The powder Xray diffraction pattern (P_‘XRD} of the obtained cifrate salt is
showrl in Figure 1 and the characteristic peaks in 2 theta with: the lzorresponding d-spacing .valucs

in A are given in Table 1,

Table 1: d-Spacings for the compound of formula IV
Angle [°20]  d-spacings [A] Interasity (qualitative)

2.8 31.8 Vs
5.6 i5.9 m
11.2 7.9 mn
12.6 7.0 W
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Angl e [20] d-spacings [A] Intensity (qualitative) 4.1
2.7 m 4.8 18.3 s 5.6 15.7 s 6.1 14.5s -26 W
2006/ 036874 PCT/ US2005/034376 7.0 12.6 s 7.2 12.3 m
8.110.9w 9.7 9.1w 13.1 6.8 w 13.8 6.40 w 15.1
WO 2806836884 16.0 5.52 in 16.8 5.26 in 17.3 S5PC2/UA003/834876
4.72 s 19.0 4.66 s 19.7 4.51 in 19.8 4.47 s 20.9
4.24 in 24.5 3.64 in 10118] 180 ng of the product
from Exarmhe 2 and 48 @ ng fumaric gcid were
suspendedlh@ 10.0 n1§§§hyl acetate. The suspensi on was
stirred at"'60 C for mn, then fof" 90 mn at 40 C
and final Il¢9 or 70 miSfeat 23 C. Thenprecipitate was
filtered akh and washed with heptage, yielding 167 ng
of a crystalline white,powder. TG FIIR showed a nass
| oss of about 8.696bé€meen 60 and 170 C, which was
attributed’fo absorbéd*water, ethylv¥cetate and CO2.
Deconposi tiBan started.sat about 160 w 'H NVR conplies
with an 140475 stoichiggnmetry (base  fumaric acid).
PXRD and R?qan spectrascopy indicate a crystalline
formB_. d ]10119] 488 nmg of the pfoduct from Exanple
2 was suspéAdded in 16-1@ ml ethyl asetate. 180 ngy
fumari c agid was disggkved in 1 nil gethanol and added
to the sugggnsion. Tg§5 resulting mxture was stirred
at 50 C f6r~1 hour and’then at 23 C™for 21 hours.
Thereafter2712 m  eBRYl acet at e wasmadded and the
solution wag further3gpirred for 24whours at 23 C. The
sol vent  vglune was ggﬁuced to half by a nitrogen flow
and 9 m hgptane was _t hen added. The forned
suspensi of*vas furthéfZstirred for Y4 hours at 232 C
The precipgftate was BibPtered off towyield 191 ng of a
crystallingswhite powder. PXRD and Raman spectroscopy

i ndi cate %grystalliqg9 v
31.0 2.89 w

Example 3: Preparation of  N-(4-fluorobenzyl)-N-(1-methyipiperidin-4-y1}-N’-(4-(2-

methvlpropvloxy)phenylmethylcarbamide fumarate of formula V

a)

[0116] 90 mg of the product from Example 1 and id.> xuy fumaric acid were
suspended in 5.0 ml ethyl acetate. The suspension was stirred at 60 °C for 15 min, then stored for
75 min at 23+2 °C. Optical microscopy revealed a crystalline substance. The suspension was
filtered and washed with t-buiyl methyl ether (TBME). Yield: 83 mg of a white powder. PXRD
and Raman spectroscopy indicate a crystalline form A, containing amorphous parts.

f0117] The powder X-ray diffraction pattern (PXRD) is shown in Figure 2 and the

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

Table 2: d-Spacings for the compound of formula V form A

Angle [°20] d-spacings [A] Intensity (qualitative)
4.1 21.7 m
4.8 18.3 8
5.6 15.7 s
6.1 14.5 s
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formB. The solubility in water was > 500 ng/m .
TG FTIR shows a mass | oss of about 0.9% between 70
and 140 C, which was attributed to ethyl acetate.
Storage at 75%r.h. in an open container reveals
WO mbeesgems of the substance after 3 days, detectiesovsézizze
Raman spectroscopy. 'H NWVR conplies with an 1:0.75
stoichionetry (base : fumaric acid). The crystalline
powder -27 V\D7§OO6/ 036874 PCQF%gSZOOS/ 034376 remains
substantial |y unchanged when stored for 1 week at 60 C
and about 75% F-2h. in an open128ont ai ner (HPL® area
was 96. 7% conpaned to referengeoval ue of 99.4%. It is
possible that the crystalline powder is a mxture of
a fumarate and a hem -funmarate, (0120) The powder
X-ray diffracti®h pattern (PXRB} is shown in Figure 3
and the charatst&ristic peaksé6i4d 2 theta withsthe
correspondi ng g-spacing val uesghbn A are given,n Table
3. Table 3: d-Spacings for tt} conpound of formula V
formBAngIe[]f’gi) d- spaci ngs [%]2 Intensity m
(qualitative) 16488 18.4 vs 5568615.7 vs 7.0 12.6 vs
8.8 100w 9.40.2 m 10.5 8s542m 10.9 8.1 wy 11.3
7.8 vw 11.8 7T8%W 13.1 6.8 m- 13.9 6.37 m 154.5 6.12
m 15.6 5.68 m "16.1 5.50 vs 1%.3 5.13 m 18.0 4.93 s
18.9 4.70 s 14907 4.51 s 20.2%%.39 m 20.6 4.530 m
21.3 4.17 s 2O 4.06 s 22.953.88 m 23.3 3:81 w

24.3 3.66 m 9g 4.47 s
209 4,24 m
24.5 3.64 m

b

[0118] 180 mg of the product from Example 2 and 48.2 mg fumaric acid were
suspended in 10.0 ml ethy] acetate. The suspension was stirred at 60 °C for 30 min, then for 90
min at 40 °C and finally for 70 min at 23 °C. The precipitate was filtered off and washed with
heptane, yielding 167 mg of a crystalline white powder. TG-FTIR showed a mass loss of about
8.6% between 60 and 170 °C, which was attributed to absorbed water, ethyl acetate and CO,.
Decomposition started at about 160 °C. *H-NMR complies with an 1:0.75 stoichiometry (base :

fumaric acid). PXRD and Raman spectroscopy indicate a crystalline form B.. .-

IR R

c)

[0119] 48.6 mg of the product from Example 2 was suspended in 10-0 ml ethyl
acetate. 180 mg fumaric acid was dissolved in 1 mi ethanoi and added to the suspension. The
resulting mixture was stirred at 50 °C for I hour and then at 23 °C for 21 hours. Thereafter, 12 ml
ethylacetate was added and the solution was further stirred for 24 hours at 23 °C. The solvent
volume was reduced to half by a nitrogen flow and 9 ml heptane was then added. The formed
suspension was further stirred for 24 hours at 2342 °C. The precipitate was filtered off to yield
191 mg of a crystalline white powder. PXRD and Raman speciroscopy indicate a brystalline
form B. The solubility in water was > 500 mg/mi. TG-FTIR shows a mass loss of about (.9%
between 70 and 140 °C, which was attributed to ethyl acetate. Storage at 75% r.h. in an open
container reveals changes of the substance after 3 days, detected with Raman spectroscopy. 'H-

NMR comiplies with an 1:0.75 stoichiometry (base : fumaric acid). The crystalline powder
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24.4 3.64 m 26.1 3.42 m 28.7 3.11 w Exanple 4:
Preparati on of
N- (4-fl uorobenzyl)-N(1-nethylpiperidin-4-yl)-N-(4-(2
- met hyl propyl oxy) phenynet hyl ) car banude nal eate of

WO 2045/03e87H VI - 28 WO 2006/ 036874 PCTI US2005/ 0BG B/I620051034376
[0121] 181 ng of the product from Exanple 1 and 48.2
ng maleic acid were dissolved in 10.0 m et hyl

remalra&%s&hﬁallym@aﬁgﬂduﬁﬂe@ BoM@ $or Stk @i0h02C A abouk 049, 15 lﬁ'hrﬂ@pen
232 C. Precipitation of a

r 20 . whi t
consib LR Spiss PETP AT R PRI ThES LAk b aite that the
crystalibOpcedicatt a milureboi fuftBraltoud 8 hadubhhies. t he sol vent

v redyc tg.a fourth ni.trogen flow

SR e "B 55T Sy QiR s ro B Hotio e Priei ppthe
characgdikticchesiasn £ itetaevididheadofregpbmiingi d@acidedval@s RFA &e given in Table 3.

crystalline powder. PXRD and Raman spectroscopy

indicate a crystalline form TG FTIR shows a mass
Table B:ak3pachgsdtaabit compdfadad tommein Vaomand 160 C, whi ch was

o sl e PP ElST, TP M5 e powcer
X-ga%/hdiffr@g:tlgn _pa: teRn (EXR_D) Est%n?v\m !PhFit%gre 4
an e ¢C acteristigc._peaks in eta w

correspondi'ng d-spaci hy’values in A %re given in Table
4. Tabl e 4:0d-Spaci ngséfor the conpound of fornmula WV
fgglle [22] &:E‘lgpgci ngs 1.4\ 1Iontoensi t1>(/) (ngalei t at il\lle)2 75.92

w VS .0 w : .6 w : :

w 12.5 7.1 vw 147%%3vw 15.5 571 vs 16.9 5.24

711 17.8 4988 in 8 4.86 w 18.6"4.77 m 18.9 4.70

w 20.3 4.379 n 20.7841 29 w 21.2 4w19 vs 21.8 4.08

vw 22.7 3;P2 w 7.8 -
11.8 7.5 w
13.1 6.8 m
13.9 6.37 1
14.5 6.12 m
15.6 5.68 m
16.1 5.50 vs
17.3 5.13 m
18.0 4,93 5
18.9 4.70 s
19.7 4.51 5
20.2 4.39 m
20.6 430 m
213 4.17 s
219 : 4.06 s
229 3.88 m
233 3.81 w
243 3.66 m
244 3.64 m
26.1 3.42 m
28.7 3.11 w

Example 4: Preparation  of _ N-(4-fluorobenzy-N-(1-methylpiperidin-4-y1}-N’-(4 }-(2-

methylpropyloxyiphenyimethyl}carbamide maleate of formula VI
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23.7 3.76 w 24.2 3.67 w 24.6 3.62 m 25.3 3.52 w
26.0 3.42 vw 29 WD 2006/ 036874 PCT/ US2005/ 034376
Angl e [20] d-spacings [A] Intensity (qualitative) 5.2
, 17.1 w 6.8 13.0vs 8.9 100w 26.3 3.38in 26.8
WO 28068368y 27.3 3.27 in 28.4 3.14 vw 28. 7 Bci0s2b5/03%78
3.05m 30.1 2.97 w 32.6 2.75 w 101231 181 ng of the
product from Exanple 2 and 48.0 ng naleic acid were
di ssolved in 3.0 ml acetone. The solution was stored
at 5 Cfor 5 days. The solvent volune was reduced to
a2l a fourth by a nitrogen flow and storage at 5
c nue t -
I ot OuC sy e e sl 2 GERALERER ke
dissolygd ire | el prgtare. 'Sk splufipigvas s@rqdraﬁ Fh- fﬂaéﬁ wionhtmigelf miopt

2347 4 Pr&%nﬁm Ehgw?ﬁees%h@ gtaz@éd%@teﬁ@ik hifhe WIS stléplsﬁs%%f)gctnfed Lt% °C

crystalline white powder

for 48@%@@]@%@% viEEpPMR dreated B adpyEriuiy mtrp@emﬁcpvetsa)eage at 5

°C waWbdnGhudsas: Ras sk bk ua,@mah@%wtae@@@w@ﬁngq&y%%%lf b bR&altine
form_ TG FTIR shows a nmass | oss of bout 5. 9% between

powdes 0P 2HHd 1% Gaen eiascarE dndarricrd puttaling BrapEGr B Bdshare amass

loss oAGRLONEYAREecEPLANES) “DeaRBPOS! hitr®ies tR 88 AlvatdbAH ethyl
I—l-Nl\/Rcon‘&jg%vmth an 1:1 stoichionmetry. The

acetatc‘sée%qog?gp starts glpb &S 500 ng/ M . Exanpl e 5:

P[(Hpﬂr at mhe p@sf/deNX(rﬁy ﬁ1|ﬁbliaﬁ@1b®ﬂ&‘y{)(PXSRl()51ﬁthm&rhh Rfubetd dhd the
. t I\rﬁ B“% get hvl I ox hen car bam de
c arac}Fél é&p@: fl ? Tﬁmlt 1\6/*|0PrrﬁF B"Pg a ci:s 1{1 éir @autb"fa le 4.

from Exanple 1 and 56.0 ny L ( ) malic acid were
ende 10.0 t hyl .acetate. The suspensi on was
Table 3 dslgf)prﬁeagS “Eff)co@pf’ °§E’"ﬂ‘¥?ﬁv?o forma clear solution.
The sol unh@a[aes stepaedgdir] 5 OnfeasitylqdayptiveThe sol i d
was fiHtered-etH—from the-forred—suspensioen-yiel ding
155 ng of &@-%rystallihe! white powder¥ PXRD and Raman
spectroscopy8 indicatéd@ crystallinesformA TGFTIR
shows a masgy | oss of @bgut 5.5% betwgen 50 and 160 C,
whi ch was qé‘grl but ed to6 water and CC2. Deconposition
started at out 160 &° Elenental ahal ysi s and' H NVR
conplies wilth an 1:1 gt%ichionetry. ®olubility in
wat er was *2.500 nmg/ m 7.1

W
14.7 6.03 W
15.5 571 Vs
16.9 524 -7 - i
17.8 498 m
18.2 4.86 W
i8.6 4.77 m
18.9 4.70 W
203 4.37 m
20,7 429 W
21.2 4,19 v
21.8 4.08 VW
227 3.92 w
237 3.76 w
24.2 3.67 w
24.6 3.62 m
253 352 W
260 3472 VW
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[0125] The powder X-ray diffraction pattern (PXRD) is
shown in Figure 5 and the characteristic peaks in 2
theta with the correspondi ng d-spacing values in A are
iven in Table 5. -30 WD 2006/ 036874

WO%@’I‘%‘EBQOOS/ 034376 Table 5: d-Spaci ngs for PCHAIS2005/034376
conpound of formula VII Angle [26] d-spacings [A]
Intensity (qualitative) 4.4 19.8 m 5.5 16.2 w 6.8
13.1 vs Angle #]0 ad-sphbings [8] 8 Wnteddty3q1B1ifatiw) 11.32 7.7
m 12. 24+-2-m—14-56.1-m 150 5,92 w 16 5 5. S
17.5 5.05 s°218.1 4.89'T 18.4 4.83 sv 18.7 4.75 vs
18.8 4.71 vs.8 19.2 4.68a¢n 19.5 4.55,m 20.3 4.37 vs
20.7 4.29 vg49 21.3 4. 145 22.2 4.00 s 22.4 3.97 m
23.0 3.87 23,2 3.83 s 23.7 3.75 vw 24.7 3.61 m 25.0
3.56 vw 27°53.24 in3%9.2 3.05w 29.9 2.98 w 30.5

2.93 w 26.8 332 VW
273 327 m
28.4 3.14 YW
28.7 3.10 w
293 3.05 m
30.1 2.97 W
326 275 W

b)

[0123) 181 mg of the product from Example 2 and 48.0 mg maleic acid were
dissolved in 3.0 ml acetone. The sclution was stored at 5 °C for 5 days. The solvent volume was
reduced to a fourth by a nitrogen flow and storage at 5 © continued for 48 hours. The solvent was
evaporated at ambient condition and 2 ml heptane and 100 pl acetone were added under stirring.
Stirring was continued for 24 hours. The precipitated solid was filtered off to yield 182 mg of a
crystalline white powder. PXRD and Raman spectroscopy indicates a crystalline maletae,
which was possibly admixed with another crystalline form. TG-FTIR shows a mass loss of
about 5.9% between 60 and 160 °C, which was attributed to absorbed water, acetone and
heptane. Decomposition started at about 170 °C. "H-NMR complies with an 1:1 stoichiometry.
The solubility in water was > 500 mg/mi.

T

Example s: Preparation of _ N-(4-fluorobenzyl)-N-(1-methylpiperidin-4-yH)-N’-(4-(2-

methylpropyloxy)phenyimethylicarbamide malate of formula VII

[0124] 181 mg of the product from Example 1 and 56.0 mg L-(-)-malic acid were
suspended i 10.0 mi ethy] acetate. The suspension was stirred at 60 °C for 30 min to form a clear
solution. The solution was stored at 5 °C for 1 day. The solid was filtered off from the formed
suspension yielding 155 mg of a crystailine white powder. PXRD and Raman spectroscopy
indicate a erystalline form A. TG-FTIR shows a mass loss of about 5.5% between 50 and 160
°C, which was attributed to water and CO,. Decomposition started at about 160 °C. Elementa)
analysis and "H-NMR complies with an 1:1 stoichiometry. Solubility in water was > 500 mg/ml.

[0125] The powder X-ray diffraction pattern (PXRD) is shown in Figure 5 and the

characteristic peaks in 2 theta with the corresponding d-spacing values in A are given in Table 5.
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Exanpl e 6: Preparation of

N-(4-fl uorobenzyl)-N(1-nethyl piperidin-4-yl)-N-(4-(2

- met hyl propyl oxy) phenyl met hyl ) car bam de phosphat e of

, formula VIIl [01261 181 ng of the product from Exanple

woO toomesssdi ssol ved in 3 m 2-propanol. 842 | pphrosmbiissre
acid (0.5. nolar) was added and a cl ear solution was
formed. The sanple was stored for at 5 C for 1 day.

Tabl?@ed-ega%lgpf& at @oﬁgﬁ%dfdfk&ﬁﬁlg@mff and dried in vacuum
for 15 hours. -31 WO 2006/036874 PCT/ US2005/ 034376
Yi el d was Aglefigtlof disprmeciyst alntansity (peitiere) PXRD and

Ranman spmrr?wpy—rnm—ggt—ra—crmrﬂm—form A
TG FTIR shows” a mass | 038 of about 3.%9% between 80 and

160 C, which’>was attriibdted to 2-propanol .
Deconpositiofisstarted at.1about 170 C.vs' H NVR conplies
with an 1:1;,stoichiongjgy. Sol ubili t¥ in water was >
250 ng/ M. [0127] The powder X-ray diffraction pattern
(PXRD) is sH8Wn in Figdt®e 6 and the ¥haracteristic
peaks in 2 tihéta with t8fe correspondiwg d-spacing

val ues in Ajaie given iqfy Table 6. Tafjl e 6: d- Spaci ngs
for the co nd of fornula VII1 Angle [20] d-spacings
[ Al Intensrﬂgﬁ(qualitat%e) 5.1 17.3%s 8.7 10.1 m
10.0 8.9 m 143.3 6.7 w6.113.7 6.5 m 18.0 5.91 s 15.4
5.74 m 16.355.44 vw 3%22 5.16 w 180 4.93 m 18.5
4.80 m 18'76§' 75 w 12 gf 4.56 m 20.8 4.27 m 21.5
4.14 m 23.0°3.86 nr 235 3.78 vw 25.0 3.55 m 30.9
2.89 w Exanpgld 7: Prepafation of 5

N- (4-fl uorobénzyl)-N (223pet hyl piper dian 4 vl) N (4 (2
met hyl propyli@xy) phenyl ggt hyf car bam deg succi nat e of
formula I X [ 3728] 90 7gf t he produc\} from Exanpl e |
and 24.7 ng Succinic aéid were suspefided in 5.0 nil
ethyl acetatl®® The nmi xtdte was stirred at 60 C for 15

m n form ngiazcl ear 4.63 m
19.5 4.55 m
20.3 4.37 Vs
207 428 Vs
21.3 4.17 $
22.2 4.00 s
22.4 3.97 m
23.0 3.87 oz
232 3.83 8
23.7 3.75 vw
247 3.61 m
250 3.56 VW
27.5 3.24 m
29.2 3.05 w
29.9 2.98 w
305 - 2.93 w

Example 6: Preparation  of  N-(4-fluorobenzyl}-N-(1-methylpiperidin-4-v1}-N’-{4-(2-

methvlpropyloxyiphenyimethyl)carbamide phosphate of formula VIO

[0126] 181 mg of the product from Example 1 was dissolved in 3 ml Z-propanol.
842 pl phosphoric acid (0.5. molar) was added and 2 clear solution was formed. The sample was
stored for at 5 °C for 1 day. The precipitate was filtered off and dried in vacuum for 15 hours.
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solution. The solution was stored for 30 mn at 232 C
and then cooled to 5 C. Precipitation occurs after 30
m n. The suspension was stored for 16 hours at 5 C and
the precipitate was -32 WD 2006/ 036874 :
WO 2p@15¢332005/ 034376 filtered of f, washed wi POT/IBMES/e3asle
heptane to yield 55 ng of a crystalline white solid.
PXRD and Raman spectroscopy indicate a cryst alline

Yield f\ﬂismSO (bl 30 Iwhikd U@l pbR@r PPRADCIf K0 n‘F)l uﬁf'&te a

“i F‘:g succk:mll%r2 aci d were suspended in 4

crystall @ 3 tHIFe 2 s 18t 4 el at9/cs*e?h@eflé9 aq%l% ﬁ> Yhich

was athbutd1® Bpropal. DeSbpdtiti @ starith @t ﬁ)@utlﬂ?{) on. 'wasMAehSds LA an
t hen Eool ed to C. Precipitation

b 1St(’éﬁl&m?l%trya%’f’éggﬁ’omr‘ﬁqﬁr Vatedieiehsi on vvas stirred for 1

hqor27at  23hEpanttr thx@y ﬂf[f@éﬁ)h@i patks WERD) fs hbwer @k J 6 and the
ry St a i ne

Ghammﬂ?strﬁgg%%ﬂﬁég% BB et ]aéﬁ@&gr"a@ew Theit @t dabde 6.

crystalline form TG FTIR shows a mass | oss of about

8. n60ad 50 C ich was attributed to
Tae G d§PaCI %ﬁﬁd"wg{’ é”&%?ﬁ“ﬁh anal ysis indicates
t he for medngd[°2d] a dﬁﬁydgﬂm " HichiVR (qehptives W th an
1:1 st otehi-oretry—Selubi-Hty—-nA—water-was-—> 500
my/ mi. [0136}! The powdéf3X-ray diffrastion pattern
(PXRD) is sBown in Figure 7 and the mharacteristic
peaks in 2 fhgta with the correspondlrgg d- spaci ng
vaIuesmA %e given in table 7 | e 7: d-Spacings
for the corrf) nd of fofrula IX Angl e 120] d-spacings
[A] Intensit¥y7(qualitattive) 5.4 16.7mvw 6.9 12.8 vs
10.3 8.6 w 3dd.6 7.6 ing;13.8 6.4 w J6.1 51 s 16.8
5.27 w 17%?19|n }Z?SOOVW 18.5 4.79 m 19.1
4.65 vw 19.4 4.58 vw ~20.1 4.42 w 28.5 4.32 in 21.4
4.16 s 21.%34.05s 2249 3.91 in 23" 3.83 vw 24.1

3.69 w 17.2 5.16 w
18.0 4.93 m
18.5 4.80 m
18.7 475 w
19.4 4.56 m
20.8 4.27 nm
21.5 4.14 m
23.0 386 ¢ - Ty
235 3.78 Vi
250 3.55 m
30.9 2.89 w

Example 7 Preparation __of __ N-(4-fluorobenzyl)-N-(1-methylpiperidin-4-y1)-N’-(4-(2-

methyIpropyloxy)phenyimethyDearbamide succinate of formula IX

a)

[0128] 90 mg of the product from Example 1 and 24.7 mg‘ succinic acid were
suspemided in 5.0 ml ethy! acetate. The mixture was stimred at 60 °C for 15 min forming a clear
gsolution. The solution was stored for 30 min at 23+2 °C and then cooled to 5 °C. Precipitation

occurs after 30 min. The suspension was stored for 16 hours at 5 °C and the precipitate was

-32-



24.7 3.60 vw -33 WD 2006/ 036874 PCT/ US2005/ 034376

Angl e [20] d-spacings [A] Intensity (qualitative) 5.4

16.7 vw 6.9 12.8 vs 10.3 8.6 w 11.6 7.6 m 13.8 6.4
, w 26.3 3.38 vw 26.9 3.31 w 27.3 3.27 w 28.0 3.19

wOuwe 02874 3.14 w 30.1 2.97 w 32.4 2.76 W RING528050643%

34.1 2.62 w Exanple 8. Preparation of

N- (4-fl uorobenzvl)-N- (I -met
fltred B, Mkﬂé@% %xaﬂogm\ém&t tmy aa:ésr rﬁ%ruf'aci@ysm&m@rht@ eﬁrd PXRD

formula X [013 e product from Exanple
andRWﬁSRﬁC@é‘Fﬁﬂ’éwdﬂ%tﬂSaqﬁ’S M‘Fafﬁ@} 842 | sulphuric acid
(0.5 nolar) was added and the forned cl ear sol ution
was stored at 5 C for 48 hours. The sol vent was
evaporated by a nitrogen flow. The solid residue was

S N@l@? nded;7oNng offkhe JrBiE: 8H¢l ﬁm%pl@ 16hLA al@ ol m%@ﬁ’cch}ﬂ:eamd were

uspensi on was stirred for hours at
Suspené?dl i rlatq Bhethyljasstefs 5o nilﬁgm@fwaa stirpard et ﬁqf@r Whmgngforming a clear

solutioROME &b 1utBXRs arekdRINBN mEPL QB:EP@Q:Q&/ tHeRdbOIAE & £°C. Precipitation
crystalline form [0132) The powd Rf aciiun pattern

ocours GBXA) e SHORRPHVEN T Bha IEHE 3 Ehat 4ot 8 BaRiate was

ﬁltere@efakﬁasﬂrﬁd Zithhebansd fielihe7 eQr 625 peRilng v@n@ﬁﬁ%&g PXRD and
in

A are glve in_tab Tabl e aci ngs_
Ramary GE R oA Y TBPETR T CF ATy 0o 67 A 1o %
between A0 antlt 2505 PE, ywifichiahd bddtned )to mbs®y IWBad whte? FlefucBtaV Snalysis
indicat%s: tﬁe f%{rqiag{]niolf% dZ!@f%'{}age. %—N?Vﬁ{ cson"KﬂiZs v\\//\l,’\clh ar:1l ?:'I %to?dhlson@try.]S%iu%ility in
water was > 500 mg/ml.

[@130] The powder X-ray diffraction pattern (PXRD) is shown in Figure 7 and the

characteristic pesaks in 2 theta with the corresponding d-spacing values in A are given in table 7.

Table 7: d-Spacangs for the compound of formula IX
Angle [°26] d-spacings JA] Intensity {qualitative)

5.4 16.7 yw
6.9 12.8 vs
10.3 2.6 w
11.6 7.6 m
13.8 6.4 W
6.7 551 s
16.8 527 w
17.1 5.19 m
177 5.00 vw
18.5 4.79 m
19.1 4.65 vw
194 4.58 w
20.1 4.42 w
20.5 432 m
21.4 4.16 3
21.9 4.05 5
22.7 3.91 m
23.2 3.83 vw
24.1 3.69 w
24.7 3.60 W
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16.7 5.29 w -34 WO 2006/ 036874 PCT/ US2005/ 034376

Angl e [20] d-spacings [t~] Intensity (qualitative) 2.9

30,8 w 5.2 17.0vs 9.2 9.6 m 10.7 8.3 w 11.5 7.7

vw 13.1 6.8 m 18.5 4.79 s 19.1 4.65 m 19.6 4.53 s .
WO 20/036844 42 m 20.6 4.30 vs 21.2 4.18 in 2ectud0bSHor3ze

22.0 4.04 m 22.9 3.89 w 24.7 3.60 rn 25.0 3.56 w

26.3 3.38 vw 27.0 3.30 w 28.0 3.19 vw 28.5 3.13 vw

29.2 3. Ry 1r]31 &l-padBzs\ W) 32nkndty (GuathFvaypl e 9:

Pr epa_pafl on-o

N- (4-f 1 uor¥®benzyl ) - N§7- et hyl pi nervivdi n-4-yl)-N - (4

(2 nethylgr opvl oxy) pfrenyl net hyl ) carpami de edi syl ate

of formul g, Xl [0133] go ng of the product from

Exanple 1 vvas di ssolvéd in 2 nl dioxane and a

sol ution &t%48 ngy 1, 276t hane di sul phoni c aci d

di hydrateli®u 4 ml di ogane was then aglded. The

solution yps stored af;8 C for 10 days. The

preci plta??e% solid vvas filtered off to yield 206 ng of

a crystal e white er PXRD and¥ Ranan

spectrosc@py indicate3® crystalline form TG FTIR

shows a nags | oss of ppout 1.2% betygen 60 and 160 C,

whi ch was tributed to di oxane. Deconposition starts

at about %@ C. Elenental anal ysis ihdicates a 2:1

stoi chi ométy (conmpdfd of fornula #: 1,2-ethane

di sul phongz4 acid. ' HAINWR conplies wi4h both a 2:1 or a

1:1 stoig (?orretry Splubility in water was 4 ng/ni.

The crysta i ne povvderﬁrerml ns a V\,hl\?/e powder

Example B: Preparation of  N-A{4-fluorobenzyl}-N-( 1-methyIpiperidin-4-yD}-N"-(4-(2.-

methyipropyloxy)phenvlmethyv earbamide sulphate of formula X

[0131] 180 mg of the product from Example 1 was dissolved in 5 ml ethanol. 842 pl
sulphuric acid (0.5 molar) was added and the formed clear solution vwas stored at 5 °C for 48
hours. The solvent was evapor-ated by a nitrogen flow. The solid residue was suspended in 3 ml
TBME and 0.1 ml ethanol and the suspension was stirred for 17 hours at 2322 °C. Filtration
yields 80 mg of a crystallime white powder. PXRD and Raman spectroscopy indicate a
crystalline form.

[0132) The powder Xeray diffraciion pattern (PXRD) is shown in Figure 7 and the

characteristic peaks in 2 theta “with the corresponding d-spacing values in A are glven in table 8.

Tabie 8: d-Spacings for the cormpound of formula IX

Angle [720] d-spacings [A] Intensity (quali tative)

29 30.8 w
5.2 ‘ 17.0 Vs
9.2 9.6 m
10.7 8.3 w
115 7.7 vw
13.1 6.8 m
13.9 6.4 m
16.1 549 Vs
16.7 5.29 w

34



when stored for I week at 60 C and about 75%r.h, in a
cl osed container (I-1PLC area was 97-4% conpared to
reference value of 96.8% . Storage for 1 week at 100 C
_ in a closed anpoul e does -35 WD 2006/ 036874
wo Rod63e84005/ 034376 not deconpose the cryst @blr}[jgg)05/034376
product and the white powder remains substantially
unchanged (HPLC area 97. 4% [0134] The powder X-ray

the ' coaraetoff Cilel iR, | FORID GRS °

correspondzng d-spaciipg values in Ag@re given in table
9. Table 9; d-Spacin gf for the corrpound of formula Xl

Angl e [ 201 d spacings Al Intensity (Squal itative) 7.3

12.1 m 8.%210.9 vw 9 10.0s 9.979.3 m 10.9 8.1 m
13.3 6.6 n0.714.1 6.3 &W 14.6 6.05 we 16.7 5.31 s
17.15181m51784977vs 18.4 4.8, w 18.9 4.68 s
19.4457191 9 4.46 m 20.4 4.35 in 20.8 4.26 s
21 4.12 s 219405 v 22.5 3.96 M 22.9 3.88 w
23.7 3.751%5 24.6 3.687%m 25.2 3.53 w 25.6 3.48 m
26.0 3.42 w1 26.9 3.3%san m

19.6 4,53 8

20.1 4.42 m

20.6 4.30 Vs

21.2 418 m

214 4.15 3

220 4.04 m

22.9 3.89

247 160 m

25.0 3.56 w

26.3 3.38 W

27.0 3.30 W

28.0 3.19 VW

28.5 3.13 VW

2972 3.05 v

31.6 2.83 VW

W

327 2.74

Example _ 9:  Preparation of N-(4-fluorobenzyl)-N-{1-methylpiperidin-4-y1)-N'-(4—(2-

methylpropvloxy)phenvimethylicarbamide edisylate of formula X1

[6133] 180 mg of the product from Exaxmple 1 was dissolved in 2 ml dioxane and a
solution of 48 mg 1,2-ethane disulphonic acid dily/drate in 4 ml dioxane was then added. The
solution was stored at 8 °C for 10 days. The precipitated solid was filtered off to yield 206 mg of
a orystalline white powder. PXRD and Raman spectroscopy indicate a crystalline form. TG-
FTIR shows a mass loss of about 1.2% between 60 and 160 °C, which was atiributed to dioxane.
Decomposition starts at about 170 °C. Elemental analysis indicates a 2:1 stoichiomestry
(compound of formula I : 1,2-ethane disulphonic acid. 'H-NMR complies with both a 2:1 ora 1:1
stoichiometry. Solubility in water was 4 mg/ml. Thee crystalline powder remains a white powrder
when stored for 1 week at 60 °C and about 75% r.h. in a closed container (HPLC area was 97_4%

compared to reference value of 96.8%). Storage for | week at 100 °C in a closed ampoule does

35-
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28.3 3.15w 29.1 3.07 w 29.6 3.01 vw 35.9 2.49 w
-36 WD 2006/ 036874 PCT/ US2005/ 034376 WHAT IS CLAI MED
IS 1. Asalt of
N- (4-fluorobenzyl)-N(1-nethyl piperidin-4-yl)-N-(4-(2 .
WO 2006M868Ty | pr opyl oxy) phenyl net hyl ) car bam de ofcirasmskasabie

CH NH Oo)RCH F NHcH Il SCHZ conprising
ani ons selected fromthe group consisting of

not decBHYRSPO R BystaBilbl R)'?&ltﬁ anBithe Phik pov@l.e‘? n%ﬂg@gﬁstmnally unchanged
bi car bonate, carbonate, clavul anate, i sothionat

(HPLC ieg %t4%%) hal i de, nitrate, acetate, succinate, |actate,
#(ﬁgllom anabewddr Wa?ﬁﬁfracﬁ&ngzﬁief%t @108 étsﬁowxpl IF@L? 9 and the

umarate, nmal eate, ol eate, oxal ate, ascarbat e,
charactegisiiceply g %fheﬁéﬂ%élm@ﬂe%we%dy}gﬂ%awawlevl ipare giveaen sbls, 9.
tannate, tosylate, valerate, nethanesulfonate,
ef hanesu] fonate, benzenesul fonate, p-toluensul fonate,

Table 9:41- 3napagsd e eAvparRgtab formia KT n apht hal enesul f onate. 2.
The sal hngf [cedjai MilpacBerigi Nt RP(RAlLEvSEl ect ed
fromthe group consisting of citrate,  funarate,
nmal eat e, 7 ate phoébﬂ]ate succi natee, sul phate, and
edi syl ate,g. 8. The salipgof claim 2, wherein when the
anion is sge‘){ect ed fr%'bt he group conS| sting of
citrate, mél eate, malate, phosphate succi nate, and
sul phate, %he stoichi®hetry is 1:1, rand wherein when
the anionid.s sel ecte®.fromthe groupnconsisting of
edi syl ate, $§1d fuma\rat(,\e;\?n the stoichignetry is 2:1. 4.

of e

The salt claim1l rein the salt is a citrate of
fornmula 1 CH HNOTHHo, QO 3 C# FW CHCH / |
CHz -O C~OH5 i N~ ~NHé@GH, CHz |' CHvsHO2C~ 0 (1V).
5. The salgyof cl ai msélthat exhi bits; a X-ray powder
diffracti @R, pattern quprl sing peaks having d-val ues
in angstrorrs of abou 1 about 1579, about 7.9,

about 6.3}7-8bout 5. 967 vs
18.4 481 W
18.9 4.68 s
19.4 4.57 m
9.9 4.46 m
20.4 4.35 m
20.8 4.76 s
L N 412 5
219 4.05 VW
22.5 3.96 m
229 3.88 W
237 3.75 m
24.6 3.62 m
252 3.53 w
25.6 3.48 m
26.0 342 W
26.9 331 m
28.3 3.15 w
291 3.07 w
29.6 3.01 VW
359 2.49 W



about 5.23, and about 4.68. -37 WD 2006/ 036874

PCTI US2005/ 034376 6. The salt of claim1, wherein the
salt is a fumarate of formulaV, CH H/N1 CHCO F
O NCHCH, Il:coz/ CH O2 (V). 7. The salt of claim

- wo Modhagraexhi bits a X-ray powder diffracti onp@%gﬁwm“%
conprising peaks having d-values in angstrons of

about 21.7, about 18.3, about 15.7, about 14.5, about

t 12.3, about 10.9, about 5.52, about 4.72,

WHAT%S? E & .47. 8. The salt of claim6 that exhibits a
X-ray Apovvdseh di of r acNi(bflugatichat)iN-Cenphylgpagdingedks’-(4-(2-

RN AT=\VA s TeWN'e RV | of about 18.4, about

methy i YDVl BB APRAATRL O 200K a0 bt 4. 03,
about 4.70, about 4.51, about 4.17, and about 4.06. 9.

The salt of clalde wherein the salt is a mal eate of

formula VI, CH, ~N+CH FO ,CHhCHa IICH ~ | CH
[ N~ NHCOH | O(VI). 10." The salt of

cI aim9 -r xhibi t a X-r BWdFFPH‘d‘F*faf raction
pattern u si ngl” peaks g d2val ues in angstrons
of about 1 abgtu\ ,5¢H71 about 5.24, about 4.77,

about 4. 37, and’ ab ACM9 . IT. The salt of claimi,
vvherelnthe salt |s<a mal at e of forrrula ,I, CHH\N+

Y Q o CHa CHOH. CH
comprisfy RS CRPNEIOTI. BGOSR Ve | o ARt a ek s

diphosp@at- 'thaiyboﬂﬂ\t\[deafbodaté fdlaakhad) iRtidREN bE@RPRAIRIEN Gitrdd dKSate.
succma{% Y tat% % @OU?S S’%Imtir C%ms ! abmtJ f13 " ab?Ut
! aﬁ 9 8t8 %a 6‘3 éauraéf‘b %a %)s'n aécb (ﬂffa 64 ggarate maleate, oleate,

oxalate, ascorbate, nicotinate, benzoate, mesylate, salicylate, stearate, tannate , tosylate, valerate,
methanesulfonate, ethanesulfonate, benzenesulfonate, p-toluensulfonate, 2-exthane disuifonate,
and naphthalenesulfonate.

2. The salt of claim 1, wherein the anion is selected from the group consisting of
citrate, fumarate, maleate, malate, phosphate, succinate, sulphate, and edisylate:.

3. The salt of claim 2, wherein when the anion is selected from the group consisting
of citrate, maleate, malate, phosphate, succinate, and sulphate, the stoichiometry is 1:1, and
wherein when the anion is selected from the group consisting of edisylate and fumarate, the

stoichiomeiry is 2:1.

4. The salt of claim 1, wherein the salt is a citrate of formula IV,
H\ o HO,C
N Cl 3 TN ch,
0 CH—CH
CHf ’ “02C—<—0H
/N CH
\ﬁ hoc
L 0
o (Iv).
5. ‘The salt of claim 4 that exhibits a X-ray powder diffraction. pattern comprising

peaks having d-values in angstroms of about 31.8, about 15.9, about 7.9, about 6.3, about 5.96,
about 5.23, and about 4.68.

-37-
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about 4. 75,
4,17, about 4. 00,

formula VIII,
WO 2@B34¢74 H F | CH \
(M 11).

about 4. 71,
about 3. 87,
salt of claim1l, wherein the salt
-38 WD 2006/ 036874 PCT/ US2005/ 034376

about 4.37, about 4.29, about
and about 3.83. 13. The
is a phosphate of

CH, H2PO NH\ \ CH2 gict/isfobloids7s

14. The salt of claim 13 that exhibits a

X-ray powder diffraction pattern conprising peaks
Bavi ngna 8f 48RS 1| PhAOPEE 5B 2 AimaAlROMtorh(1a3s, about

5.91, about 4.80, about 4.27, about 4.14, ’‘and about
3.86. 15. The salt of cIa|n11 erein the salt is a
succi nate-of+ formul a | X, H~N¥3CH CO /F O NCH CH,
1 H CH CHiz NO CH COIH . 16. The salt
of~e m hat ex %CYCFa p wder diffraction
pat | r|S|ng hks” avi ng| d-yal ues i n angstrons
of abou Nab04 .6, about [5.51,™ahout 5.19,

about 4. 79 labouf24 16, and about 4.05. 17. The salt
lof claim1, erein the salt is_ia sul phate of _formula

X, CH HMN CH F):

,CHCH _.. | NCH

THI ~NFhe salt of blafzHs thaOeibits a X-ray powder diffraction pattern comprisimg
peaks having d-values in angstroms of about 21.7, about 18.3, about 15.7, about 14.5, about 12.6,
about 12.3, about 10.9, about 5.52, about 4.72, and about 4.47.

8. The salt of claim 6 that exhibits a X-ray powder diffraction pattern comprisimg

peaks having d-values in angstroms of about 18.4, about 15.7, about 12.6, about 9.2, about 5.5,
about 4.93, about 4.70, about 4.51, about 4.17, and about 4.06. ,

9. The salt of claim 1, wherein the salt is a maleate of formula VI,
o, ]
At CH co,”

CH, CH,

c”
Il
o

F —
N~ 3
Q CH2
CH
N ANH ™~

I 3 /
o CH—CH ﬁH

COH

- (VD.

10. The salt of claim 9 that exhibits a X-ray powder diffraction patiern comprising

peaks having d-values in angstroms of about 13.0, about 5.71, about 5.24, about 4.77, about 4 37

and about 4.19 .

11. The salt of claim 1, wherein the salt is a malate of formula VI,
I -
H--___N-}- CH, Cg\z\
O /CH—CH3 CLl==0H
“ch N C/
2
_— N
R ~ ﬁ/ COMH
0

- (VID.

12. The salt of claim 11 that exhibits a X-ray powder diffraction pattern comprising

peaks having d-values in angstroms of about 13.1, about 12.0, about 5.35, about 5.05, about 4.83,
about 4.75, about 4.71, about 4.37, about 4.29, about 4.17, about 4.00, about 3.87, and about

3.83.

13, The salt of claim 1, wherein the salt is a phosphate of formula VIII,
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18. The salt of claim 17 that exhibits a X-ray powder
diffraction pattern conprising peaks having d-val ues
in angstronms of about 17.0, about 9.6, about 5. 49,
‘ about 4.79, about 4.65, about 4.53, about 4.30, about
wo 2ocliBes7about 4. 04, and about 3.89. 19. The g&yiis@bsin34376
claiml1l, wherein the salt is an edisylate
(et hanedi sul fonate) of fornula X, -39 WD 2006/ 036874
PCT/ US2005/ 034376 CH, H~-N+ CH3_so, CH, F,~ O
CHCH3 CHec\ \ YCANH/(f CHz Il \CH, so, 0O2 (Xl).
20. The §a+& of claim 19 thet, exhibits a X-ray powder

ok ffr ctl attern congrls H, peaks havi ng d-val ues
in of ab0¢ 10.&;, abou ;Q? about 5, 31,
abo-- about 4 about 4| 262 "and about 4.12.

21 A progéssrworc h- preparation of the salt of claim
1, conpr|S|n a) forn1ng a sol utji on of the conmpound of

formula | in an organic solvent+ b) adding a V@@[d

sel ected fromthe group conS|st|ng of citric acid,

f tmar Fee sal of elaimplg) that extabifs, X-1ay(poyderdiffrectige paftern comprising

peaks hﬁh@ﬁp\hﬁfeé £ 2AGkrEns SUGEI Y€ B861:9.91 SBLRALH! HoRGIH, abQ&t 414,

é et hane disulfonic acid to said solution; and c)

andmmWQ 6atlng the salt. 22. The process of clai m 21,

wher et S@bichidis 0] WherddOhe I & SREnSEFFRhiNG, t he salt

froma suspension fornmed after step b). 23. The
process of @ aim 21, wherein saild isolating conprises
precipita$ibg the salt froma slolutiwg formed after

step _b) by one or nore of C%?L%ng’ ol vent renoval , or

addi a solve" salt o

N—( uor obenz ne hyl piperadi n-4-yl)-N -(4-(2
met hyI gro"bydfﬁi% yI met hyl ) car ba\ﬁogp of formula I,

CHB CHz

().

16. The salt of claim 15 that exhibits a X-ray powder diffraction pattern comprising
peaks having d-values in angstroms of about 12.8, about 7.6, about 5.51, about 5.19, about 4.7 9,
about 4.16, and about 4.05.

17. The salt of claim 1, wherein the salt is a sulphate of formula X,
H\ o
CH o P
/J::::I/ o, HSO;
oM
2 "\ﬁ/
0

X0,
18. The salt of claim 17 that exhibits a X-ray powder diffraction pattem comprising
peaks having d-values in angstroms of about 17.0, about 9.6, about 5.49, about 4.79, about 4.655,
about 4.53, about 4.30, about 4.15, about 4.04, and about 3.89.
19. The salt of claim 1, wherecin the salt is an edisylate (ethanedisulfonate) of
formula XTI,
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CHQ~NH, 2 CCHz produced by a process conprising:

a) formng a solution of the conpound of formula I in

an organic solvent; b) adding an acid selected from

the group consisting of citric acid, fumaric acid, _
WO 2d/cg74aci d, L-(-)-malic acid, phosphoric aeirfs2005/034376

succinic acid, sul phuric acid, or 1,2- ethane

di sulfonic acid to said solution; and c) isolating the

salt. -40 WD 2006/ 036874 PCT/ US2005/ 034376 25. A
p arnaceutlcgh conposition conprising one or nore
splts of &raivtm | and a pharq&ceu |cayﬁ? accept abl e

rier. 28. nethod of(;nthL&4 g an activity of a
no e r tor, ot i'sing administering to a
Sjubj t ast_one t of claim1c27. A nmethod for
the treatnnpt\mfine Ir opsychiatric dlség§es conpri si ng
dm ni stering 30 a subject at |east one salt of claim
1.-28. The nethod of claim 27, tein the

ngﬁrops chlatrlc di sease is selected from the é%oup

si s té)if 51§ryk9ht8§tle§hlb1§cqﬁ(—zz§ymwéﬁr dftraction patiern comprising

peaks Bﬁiﬂg@@“&@ﬁq&h? Boflh SOILERNS.0, ABRIEDHS, MY Ittt 4.97, about 4.68,
fective disorders, dementia, anxieét Y,

e
abmﬁgggéﬁ?%ﬁgd?ﬁ%rs appetite disorders, bipolar

desor dﬁﬁ)rocﬁﬁ)f&h&ﬁiré})aﬁﬁw%rsylt I)ﬂ:lali"ﬂiﬂe(foh@ﬂ%ém
m gral r}e sosSpasm. an i schem a, _notor ti CS,

trenor® psy FBRST BHUtep BUhHePmPRRKIA) fomulail & angrgnic solvent;

neur Opbi)t hi cadaik An ad® selaﬁtcﬂﬁbl‘h&ﬁe EQtp $dnSistiny@aLiFRMidOfumaric
rlSln admnlsterln

neur odegener ative, .di s

B PR it DAl ET BREPIRF ER RAIY i SR T of 12-

nﬁhh@dm@ﬁmmhaﬁnmQmjummemenm t he neurodegenerative

di seasg i s g@&gpge from the group consisting

Par ki nson' s aség? "Hunti ngton's di sease, Al zheiner's

diseasEie pri§pinocarebdl WaereiAtnidpholatinE @dfBitide® s@arating the salt
ﬂ“ma§%$gﬁwm%mﬁﬁﬁﬁ9%§9§ s Ataxia, Machado- Joseph's

di sease Denmenti a, Dystonia, Progressive

Stipr antiel eegesspdclym 2hn’dlerémosatdoﬁ@mrcaﬂnptmmmxplatmg%fhe st
from aREhA '

R B R
solvenigpj ect at | east one salt of cIa|n11 32. A nethod for

tﬁzﬁatlng dyst oni & W@%&b%nga %Héﬁ‘iyl <a CLAL LS g

dopani nergi ¢ t herapy, I'ste
mey@gmﬂ@@Uﬁf@ﬂ@ﬁﬁﬂkﬁbﬁgﬁe@ﬁ@ﬂyéﬂt of cIa|n11 33 A

met hod for treating a thronbotic condition, ~conprising -

admnistering to a subject at | east one salt of claim
1. 34. The nethod g ﬂcla|n133 wherein the thronmbotic

condition is sele fromthe group®consisting of
nmyocar difs rctlo , thronbotlg orcmaﬁhen1c st r oke,
|d|opath|c otic onbamytopenlc pur pur a,
perlpheral ular dlﬁease id Raynaud' s di sease.
/ \ -~
D,
produced by a process comprising:
a) forming a solution. of the compound of formula I in an organic solvent;
b} adding an acid selected from the group consisting of citric acid, fumaric

acid, maleic acid, L-(-)-malic acid, phosphoric acid, succinic acid, sulphuric acid, or 1,2-
ethane disulfonic acid to said solution; and

c) 1sclating the salt,
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25. A pharmaceuntical composition comprising one or more salts of claim 1 and a
pharmaceutically acceptable carrier.

26. A method of inhibiting an activity of a monoamine receptor, comprising
administering to a subject at least one salt of claim 1.

27. A method for the treatment of neuropsychiatric diseases, comprising
administering to a subject at least one sait of claim 1.

28. The method of claim 27, wherein the neuropsychiatric disease is selected from
the group consisting of psychosis, schizophrenia, schizoaffective disorders, mania, psychotic
depression, afﬁectivc disorders, dementia, anxiety, sleep disorders, appetite disorders, bipolar
disorder, psycfiosis secondary to hypertension, migraine, vasospasm, and ischemia, motor tics,
tremor, psychomotor slowing, bradykinesia, and neuropathic pain.

29. A method for the treatment of neurodegenerative diseases, comprising
administering to a subject at least one salt of claim 1.

30. The method of claim 29, wherein the neurodegenerative disease is selected from
the group consisting Parkinson’s disease, Huntington’s disease, Alzheimer’s disease,
Spinocerebellar Atrophy, Tourette’s Syndrome, Friedrich’s Ataxia, Machado- Joseph’s disease,
Lewy Body Dementia, Dystonia, Progressive Supranuclear Palsy, and Frontotemporal Dementia.

31. A method for treating dyskinesia associated with dopaminergic therapy,
comprising administering to a subject at least one salt of claim 1. '

32. A method for freating dystonia, myoclonus, or tremor associated with
dopaminergic therapy, comprising administering to a subject at least one salt of claim 1.

33. A method for treating a thrombotic condition, comprising administering to a
subject at least one salt of claim 1. - ST

34. The method of claim 33, wherein the thrombotic condition is selected from the
group consisting of myocardial infarction, thrombotic or ischemic stroke, idiopathic and

thrombotic thrombocytopenic purpura, peripheral vascular disease, and Raynaud’s disease.
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