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N (4- FLUOROBENZYL) - N- ( 1- METHYLPI PERI DI N-4- YL) - N - (4-(2

MVETHYLPROPYLOXY) PHENYLMETHYL) CARBAM DE AND THEI R PREPARATI ON BACKGROUND OF
THE I NVENTION Field of the Invention (00011 The present invention relates to
the fields WP2M8@BBhe and chemistry. Mre particul ar | YCHHR(50¢5¢nt
invention relates to N (4-fluorobenzyl)-N(1-nethylpiperidin-4-yl)-N -

(4- (2- et hyl propyl oxy) - phenyl net hyl ) carbam de, its salts, and syntheses and
uses thereof. Description of the Related Art 100021 WD 01/ 66521 descri bes

N azacycl oal ky |1 c b i 1. des. which
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subcl ass. Exanpl es of disease conditions for which such conpounds can be
used include, but are not |imted FB@PﬁBﬁTHﬂgychiatric di seases such as
schi zophreni a and rel ated idiopathic psychoses, depression, anxiety, sleep
di sorders, appetite di sorder sAGdrReINIY 6F THEQRNUENSIGNICh as maj or
depressi ons,. hipalar disorder, depression with psychotic features and
Tourette' sﬁ%ﬂ%ﬁiﬁﬁﬁﬂﬁﬁﬁér beneficial treatments may be drug-induced
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and t hr onbEE HIERIAgadl ¢ pur pura and peri pheral vascul ar di sease.
SUMVARY OF THE | pyGT! OVV&)OQQ%%SQ‘%eQJFB&d'ﬁ%&Eyc%aﬁ&i Rseflherslmidackydes a
salt of N-(4-fluorobenzy él
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carbonat e, Gyl ANRhLEpsytAHN RO P Y ShBopidld LR refdlch i@bfuthi AFELRESE;

depression, anxiety, sleep disorders, appetite disorders, affective disorders such as major

depressions, bipolar disorder, depression with psychotic features and Tourette’s Syndrome. Other
beneficial treatments may be drug-induced psychoses and side-effects of Parkinson’s disease as
well as psychoses secondary to neurodegenerative disorders such as Alzheimer’s or Huntington’s
Disease, hypertension, migraine, vasospasm, ischemia and the primary treatment and secondary
prevention of various thrombotic conditions including myocardial infarction, thrombotic or
ischemic stroke, idiopathic and thrombotic thrombocytopenic purpura and peripheral vascular

disease.

SUMMARY OF THE INVENTION
{0003] One embodiment disclosed herein includes a salt of N«(4-fluorobenzy!)-N-(1-
methylpiperidin-4-yl)-N’-(4-(2-methylpropyloxy)phenylmethyl)carbamide of formula I,
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succinate, lactate, |actobionate, |aurate, mandel ate, nalate, citrate,
fumarate, nal eate, ol eate, oxalate, ascorbate, nicotinate, benzoate,

nmesyl ate, salicylate, stearate, tannate, tosylate, valerate,

met hanesul f onat e, et hanesul fonate, benzenesul fonate, p-tol uensulfonate,
2- et hane di%@P6M¥EE  and napht hal enesul fonate. | n son®CEMHSHUFAHATs, t he
anion is selected fromthe group consisting of citrate, fumarate, nualeate,
mal at e, phosphate, succinate, sul phate, and edisylate. In one enbodinent,
when the ameomcliudess@l etibredeléatanirbrh ahg poup conntns bl Pogfhae Tsutlﬁﬁa&,. niredtecat e,

mal at e, e cci hat nd, s at e e st s 1:1 and
When the DRPBRARRS pefRTld Pl EritPRL s nshar s B e i eadeting
fumar at e, fuleensd, dacmdm dmdibnqnaueslaﬁratelmaddlalatanmamasbodnueeﬁumarhﬂaemalsabtoléase a
citrate of fornula
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d- val ues |ndan rons of aBI(E)ut 31b8 abo | g‘iﬁ% about 3, about
5.96, abouf'®™ en&%ﬁ“&&o SnesE: 0?166“654%3 F?P%ﬁéf F H’B‘dléﬁ SRR CONSBE s ol t i s
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n odi nent umar at e salt
exhibits aer%"’fiwmp&ﬂﬁr& Cdlg”l"fl a0y O‘Béget 8PP &%ﬁlﬁmgs?fﬁg}trﬁ& e%\ﬁ"‘lﬁ‘&
d-val ues i phospt@®! JubdEate) hndQikhte e Soickadiity islB1 gnd ViRAUte dFior is selR@Utrord 4. 5,
about 12.6, about 12.3, ag‘out 10. 9, about 5.52, about 4.72, and about 4.47.
I'n anot her the SR EATsRE of ehisylqte ppd, lunarate Ahe staighiqmetmy 2 k. fmyonesoRbadiment ¥f r act i on
pattern coggnis Sditrde PEBdSla Ivavi ng d-val ues in angstrons 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 apout 4. 06. o, ]
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One embodiment of the citrate salt 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.

[0004] In another embodiment, the salt is a fumarate of formula V,
co,
T \
o _CH—CH, G
| T
el N\ N \CO i
|C 2
0
e — 2
(V).

[0005] 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 diffractiomn 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.
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-2 WD 2006/ 036874 PCT/ US200S/ 034376 [0006] In one enbodinent, the salt is a
mal eate of formula VI1 CHx H-ry+ CH C02_. O /CHCHx H~ 1 CH CHZ C~-NHH
COzH (VI). In one enbodinment, the naleate salt exhibits a X-ray powder
diffraction pattern conprising peaks having d-values in angstrons of about
13.0, aboutW@29P9/9368Hout 5. 24, "about 4.77, about 4.37, ARG TR 0337670
[ 00071 In anot her enmbodinent, the salt is a nalate of fornula VII, Hx H N+
Ik C F10 /CHCH3 CHOHYCH HC CH C~NHI ~CH2 COH 0 (M1). In
one enbodi ment , [0008¢ Mainahe emBddimeny khelodlf is a mal¥até sbfoputel di ffracti on pattern
conprising peaks having d-values in angstrons of about 13.1, about 12.0,
about 5.35, about 5.05,[ about 4.83u, about 4.75, about ]4.71, about 4.37,
about 4.29, about 4.17,] about 4H9qb-about 3. 87, angh abqgut 3. 83, [ 00081 In
anot her enbodi nent, the salt is phosphat e of for?&ka VI Idi” CH3 H~I + CH

n “oh

O /CHCHx CHx HZPOQ |i \ CHz  OANXET o ”eiljmodirrent, t he
phosphate salt exhibits a powder dif ctioh pattlerrciconprising peaks

havi ng d-val ues in angstrons o m@HbQPNiic ~about 5.91, aboﬁum$.80, about
4.27, about 4. 14, I :

L -
(VD).
In one embodiment, the maleate salt exhibits a X-ray powder diffraction pattern comprising p eaks

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 .

[0007] In another embodiment, the salt is a malate of formula VII,
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In one embodiment, the malate salt 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.
[0008] In another embodiment, the salt is a phosphate of formula VIII,

— —_
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vim.
In one embodiment, the phosphate salt exhibits a X-ray powder diffraction pattern comprising
peaks having d-values in angstroms of about 17.3, about 5.91, about 4.80, about 4.27, about 4.14,
and about 3.86.

[0009] In another embodiment, the salt is a succinate of formula IX,



and about 3.86. [0009] In another enbodinment, the salt is a succinate of
formula I X, -3 WD 2006/036874 PCT/ US2005/034376 CHy H - 9N +CHy Co' /F O
/ICHCHy H CHy \ QO CHNH\ z Il CHz CQ2H 0 (X). In one enbodinent, the
succinate salt exhibits a X-ray powder diffraction pattern conprising peaks
havi ng d- val 8803682t gst roms of about 12.8, about 7.6, &SIHS2HSBM376pout
5.19, about 4.79, about 4.16, and about 4.05. [0010] In another enbodi nent,
the salt is a sul phate of formJIa X, CHy H~N\+ i Hy F1 O 9 /CHCH3/ |

CHz HSO_. ~NH~ \ CHz itrCH, of N one enbodi nent, v4he sul phate salt
exhibits a X-ray powder| di ffraci;. oq pattern conpri 5| ng | peakg -having
d-val ues in angstrons of about 1 about 9 6, abput 9. 49/ about 4. 79,
about 4.65, about 4.53F .oe. 30 about 8, t; 4. 0‘j and about 3. 89.
[0011] In another enbod the alt is di%’yl ate (etgﬁanedi sul f onat e)
of formula XI, Hy HJ ONH/ CHz CHz :

ﬁ CO,H

e}

- - (IX).

In one embodiment, the succinate salt 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 4.79,
about 4,16, and about 4.05.

[0010] In another embodiment, the salt is a sulphate of formula X,
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(X).
In one embodiment, the sulphate salt exhibits a 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.
[0011] In another embodiment, the salt is an edisylate (ethanedisulfonate) of

formula XI,
— —
Hy )
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(XD).
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:

a) forming a solution of the compound of formula I in an organic solvent;



| CHz CH2 ,, NHS/C CHz SO 11 O2 (XI). 1In one enbodinment, the edisylate
salt exhibits a X-ray powder diffraction pattern conprising peaks having
d-val ues in angstrons of about 10.0, about 6.05, about 5.31, about 4.97,
about 4. 68, 2@&@5 ? 26, and about 4.12. [0012] Anot her enbodi nent dlsclosed
herein incl®l ®bcess for the preparation of a sal?caﬂE%W5@%ﬁ7 above,
including: a) formng a solution of the conmpound of fornmula | in an organic
solvent; -4 WD 2006/036874 PCT/ US2005/ 034376 b) addi ng an acid sel ected
from t he group consitt i ngddire & acid selegted fiom fhaweaup eonaisting ofreiriecd. Amage

L(-) - mal i ¢ aci giq, AlRRRRArT-&) Atkdheid yrﬁ,gdheh& ?dcmmélablewphwaﬁefddor o 1.2

et hane disulfonic acid to said sol ut Isolating the salt. In one
enbodi ment, t hecthagpfliisuliong a¢igid aadéglug@pmdau ng t he salt from a suspension
formed after step : I%d@mggg?ﬂpnbodlnent the isolating includes
precipitating the saft froma solution forned after step b) by one or nore
of cool i ngln 0319Flv@dtmqnéﬂwv&latlnbmchéﬁﬁ|SngraanﬁbﬁSaﬁéioveqﬂuspen@@ﬂf@llm&mﬁtrh@p
enbodinent d| 4-

N (1- et hy y.%%%&%?ﬁmﬁg‘*} G S O P 0 i e
of fornmul aaff rstmb)bwoay(qqamorwﬁqocthg solvenCrimovay, or agqing/a nop-sgiient.C CHz 11 0 (1),

produced by a ppe@zgss ﬁR eﬁx'o&ﬂm rﬁ?hmﬂ%’é@hé}&n%eﬁf&é f}%f‘ﬁxf (ét Srob&gppund of
formula I in an organic s ‘vent: b I ng an aci d sel ect rom the group
consi st i ngNd#-methylpiperidiefi-dl)-I¥ dﬁﬁmethylmwyépxy}mh«tnelr@tlabmbande(of)’ormdh|I c acid,

phosphoric acid, succinic acid, sulphuric acid, or 1,2- ethane dISU|f0nIC
acid to said solution; and

/N\F
@,
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) isolating the salt,
[0014] Another embodiment disclosed herein includes a pharmaceutical
composition comprising a salt of N-(4-fluorobenzyl)-N-(1-methylpiperidin-4-yl)-N’-(4-(2-
methylpropyloxy)phenylmethyl)carbamide of formula I,

o
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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,



c) isolating the salt. [0014] Another enbodi ment di sclosed herein includes a
phar maceuti cal conposition conprising a salt of

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

met hyl prop X hen Irrethyl)carbamde of formula 1, CHs CH O~
/| CH CHa ~ XVQJZ%)P ‘KIH~ it 0 m that includes an anlpgﬁ/‘§é?°é/8{4éﬁ fromthe
group consi sting of phosphate, sul phate, nitrate, diphosphate, bicarbonate,
carbonate, clavul anate, isothionate, borate, halide, nitrate, acetate,

succi nat e, m¢thanesyifenate, gthaedsilfmete.cbenrenesulionate. paplueniselfosate, nrpthang, digilfonaley o
fumarate, fRheRlfienQLEH:E and P ELicAT SOERRNEonitCOt I Nal &, benzoat e,

nmesyl ate, salicylate, stearate, tannaté, tosylate, valerate, -5 WO
2006/ 036874 PCTPUSP005ATBIES FBbodiremidisroses Heppiraineludes g frsHied fir thsrigetaent of

benzenesul § QMp@thQﬁRO&%@QS %nﬁ;&?@ﬁ% %dm%m?ehﬁ@'?@ ads'u%UJt 21@5Cone BRDE N- L 5]

napht hal enesul fonate and a pharnaceuti cal acceptable carrier. ég

Anot her enfosbaeaib-Ni1 gedtiodorrifiardeiN @42 g@@slp@pmm)ﬁmth}ﬂ]q@qu ofrent  of

a neuropsyghi,iyic disease, conprising admnistering to a subject at |east
one salt of N-(4-

f | uor obenzyl ) - N- (1- net hyl pi peri di 34 yl)-N -(4-(2-nmethyl propyl oxy) phenyl net h
yl)carbam de of formula I, / O\ /CHCH3¢®HZ ~NH~z C 11 CHZ CHz
0 (1), wherein the saF C r| es hn ani on seloect éq £y om the group

consi sting of phosphate, bhat ni trat b sphat e, bicarbonate,
carbonate, clavul anate, i \ ona e bor at aI ide, nitrate, acetate,

succi nate, |l actate, |actobionat ndeI ate, malate, citrate,
fumarate, nmaleate, ol eate, oxal “at eH ascofbate ni coti nate, benzoate,

mesyl ate, salicylate, stearate, tannate, tosylate, valeratlp,

rzret thﬁmesul WRDAA ehe sBit BeRRSA F1QARNK BeleRRAMFZRNBE YHdup RarsRiinglofl hbdpans Uhibpmat e,
et hane

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, methanesulfonate, ethanesulfonate, benzenesulfonate, p-toluensulfonate, 2-ethane
disulfonate, and naphthalenesulfonate. In one embodiment, the neuropsychiatric disease is
selected from the group consisting of psychosis, schizophrenia, schizoaffective disorders, mania,
psychotic depression, affective disorders, dementia, anxiety, sleep disorders, appetite disorders,
bipolar disorder, psychosis secondary to hypertension, migraine, vasospasm, and ischemia, motor
tics, tremor, psychomotor slowing, bradykinesia, and neuropathic pain.

[0016] Another embodiment disclosed herein includes a method of inhibiting an
activity of a monoamine receptor, comprising administering to a subject at least one salt as
described above.

[0017] Another embodiment disclosed herein includes a method for the treatment of
neurodegenerative diseases, comprising administering to a subject at least one salt as described
above. In some embodiments, 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.

[0018] Another embodiment disclosed herein includes a method for treating
dyskinesia associated with dopaminergic therapy, comprising administering to a subject at least

one salt as described above.



di sul fonate, and napht hal enesul fonate. In one enbodi nent, the
neur opsychiatric disease is selected fromthe group consisting of
psychosi s, schi zophrenia, schizoaffective disorders, nmania, psychotic
depression, affective disorders, denentia, anxiety, sleep disorders,
appetite diV6@PYePI874 pi pol ar di sorder, psychosis second&BEF/USYOFYHETt ensi on,
m grai ne, vasospasm and ischem a, notor tics, trenor, psychonotor slow ng,
bradyl i nesia, and neuropathic pain. [0016] Another enbodi nent discl osed
herei n i ncl udes[081%ret hadothdr embodivienti digclesad tectn unduydeofa aetiod damitme@ing ecept or,
conpri sing . ni ster] [.&Ct. ast . scl i hed above.
[0007] " AncP i hle b &P spUaLE aopiiRihe Mifrd Nolopfiios HFEFAE

treat nent wfa supeasptdeheiyen ealis deseridid slmaises, conprising admnistering to a
subject at | easpoge SahlndSriSHaLLCad0aPAEN h0.BOERERBOdh Al JLNe
neur odegener ati ve di sease Is selecte romthe group consisting Parkinson's
di sease, Harmibatgt endisod icomprsag adhiniseringio’ asubjed ehlsss! o8pih et éssaibed thave.

At rophy, T t.el Sy i.edri.eh'. i - ' S, di sease,
Levy Bory Tisape EbRimfe i rombilc A6, § Al fom MRS Bop BAPR R

Fr ont ot enperdid! iDeretiert, itromp@io 1B Jischenoe kieke,eifdopathienend thoingotio $eanteeyterenici ncl udes
a nethod f | Ki,.nesi ks i t h dopam nergic therapy,
conpri si ngﬁ%ﬂ}&{l’%l@@hg% Vr?gg;é{J a(r)hlgggéug]dg%?%gé g?g%g%{m one salt as described above.
-6 WD 2006/ 036874 PCTI US20051034376 (00191 Anot her enbodi nent di scl osed

herei n i ncl udes a net hod E%ﬁé@?&goﬁﬁiﬁﬁﬁmw g_onus, or trenor

associ ated with doparninergic conprising adm nistering to a
subj ect at | easii0Zihe sé&igtredss d¥sgyriobéd diffraotien pdiRGAAI theAunstalime cientb et afent

di scl osed @?rc?rinp%uﬁ &Jfgrgn%?aﬁ met hod for treating a thronbotic condition,

conprising adm™istering to a subject at |east one salt as descri bed above.
I n sonme enbodi n¥AIg, t Riguteldrio miOtay powdndiffractinn patesedfcfotmed dfrtiemryskdingr oup

consi sting e ial infarction, thronbotic or ischem c stroke,

i di opat hi cfugIr?Ef@t/ﬁ%rtgﬁtg%&nﬁyoﬁﬁi%%ong%?imeni C purpura, peripheral vascul ar
di sease, and RaipfZdjd’ sFiiscase. X-BRIpEFIDESCRILPT p@NrOb Hik BRRAW dNGB11[n60211
cal't of thate BR YO L VT 0001 H gure 2 16 & xcray powder
di ffraction pat[0824) of Figorer iAa &Fray bevder gifftaatidn patiern ofi e cabtallis@intleatd satthe

conmpound o | a V. Figure 3 is a X-ray powder diffraction pattern
of formB é]?t{’?{log%gﬁlfsotfg{ﬂ%gﬁg% fumarate salt of the conpound of forrmula V.

[ 0024] Fi gure 4[0025]a XFigane Spoadery mivfiérrdiffadtion ppiin ofithe cofstatline mglaty salizdf] | ne
mel eat e sajt cor%ouﬁcbgftﬁr?:ﬁﬁ%ﬁ!d of fornmula VI.
[0026]  Figure 6 is a X-ray powder diffraction pattern of the crystalline phosphate
salt of the compound of formula VIII.
[0027] Figure 7 is a X-ray powder diffraction pattern of the crystalline succinate salt
of the compound of formula I¥X.
[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 XI,
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

[0030] One useful N-azacycloalkyl-N-aralkyl carbamide is N-(4-fluorobenzyl)-N-(1-
methylpiperidin-4-y1)-N’-(4-(2-methylpropyloxy)phenylmethyl)carbamide of formula I:

-



10025) Figure 5is a X-ray powder diffraction pattern of the crystalline

mal ate salt of the conmpound of formula VII. [0026] Figure 6 is a X-ray
powder diffraction pattern of the crystalline phosphate salt of the
compound of formula VII1. 100271 Figure 7 is a X-ray powder diffraction

pattern of MREMC¥Y¥AI|ine succinate salt of the conpouR@I/BE0PYRATFa | X.
[0028] Figure 8 is a X-ray powder diffraction pattern of the crystalline
sul phate salt of the conpound of forrmula X. (00291 Figure 9 is a X-ray
powder diffraction pattern of the cry&talline edisylate salt of the
conpound of forrmula XI. DETA] LED DESiI PTI ON OF THE PRERERRED ENMBCDI MENT

100301 One useful N-azacycdal | kyl car barr'bde EiS—ch,
N- (4-fl uorobenzyl)-N(1-

met hyl pi peridin-4-yl)-N -(4-
formula 1: -7 WD 2006/ 036874 PCT/
+ CH2I1 NH CH2 GCH O mSyntheS|s|lof

N- (4-fl uorobenzyl)-N-(1-nethyl pi peri di - 4- yl)-N -(4-(2-nethyl propyl oxy
phenyl et hyl )car bam de [00311 One embodi mgnt is a method of synthesizing the
conpound of . ) e COQ )

((4-f1 uor obTHAH o A R (i i~ SFFIRHREREPBO%E /1 (V)
with the commﬂﬂdhﬂfcaxfoaﬁlﬂul a M

(4-(2- rrethylpro y) phe -|soc nate), H3C~ CH CH - - --NCO
H3C (~) [00321 | ?i$ ciivd ﬂ% H‘? nt i§BJegt Hog % F@‘eéﬂﬁlaﬁnfhef.°?ep%lﬁ‘ﬂ i°\f/g1”éﬂf
(4-f 1 uor obegvaphijes reacting the compound of formula II ((4-fluorobenzyl)-(1-methylpiperidin-4-yl)amine)

with the compound of formula ITI (4-(2-methylpropyloxy)phenylmethyl-isocyanate)

HiC\
/CH——CHZ-—O

HC

CH
t hyl ropél 0X enyl met hyl )car bam de of
4%H6 CH3 NCH3 F O CcH \71/ [

(Im)

[0032] In one embodiment, about 0.9 to about 1.1 equivalents of (4-fluorobenzyl)-
(I-methylpiperidin-4-yl)amine per equivalent of 4-(2-methylpropyloxy)phenylmethyl-isocyanate
is used. In some embodiments, the resulting compound of formula ! is isolated from the reaction
mixture. In one embodiment, a salt-forming acid is added after the reaction. The formed salt
may be isolated by solvent removal, precipitation, or both solvent removal and precipitation,
followed 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,,
FeCls, FeBr,, Fe(SOy),, NiCl,, BCl;, AlCl;, BBr;, TiCls, TiBrs, ZrCly, BCls, Al(O-C,-Cy-Alkyl)s,
and Ti(O-C,-Cy-Alkyl);. 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 II.
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(1- et hyl pi peridin-4-yl)am ne per equival ent of

4- ( 2- met hyl propyl oxy) phenyl net hyl -i socyanate is used. In sone enbodi nents,
the resulting compound of formula | is isolated fromthe reaction m xture.
I n one errbodl nent, a salt-formng acid is added after the reaction. The
formed sal t WOrR9P/B3687¢ sol at ed by sol vent removal, preci pi RGHVBAS08#3760t h

sol vent renoval and precipitation, followed by deliberation of the conpound
of formula T under al kal i ne aqueous conditions through dissolution in an
organic soI vent 0833 twdhphastensly ptefmblyacalisiepaiathenyestive otf(alir]iIEUrtdgaDifC

formul a e o NI Cori SOl ML denb

equi val ent %)V% X ?lT ﬁsoér"l ehczeﬂfe)rs% (alethtyLQPplrgeetPil gmﬁ ethef )(Pb qe{ﬁ%"eFt%é‘g“& val ent
of 4-(2-net tiydoﬂ)dlopghb'bctlye)pblmhydrmmahw dloﬂwyamatoéallwatlmeadxyhn atifiseor plectotsi on.
The reactio rese a taI ysts
such as rretglgn?élc?ﬁkﬁ% t@}seo? a&%‘&fa 4 tll)alre%ng (? g W ‘%ﬁl&tor{ég%%gm Sgrgydgocgr%p es are
Md ,, FeCl@g., dF@Ck&hloF@Btt@pe F@(asmp@hanﬂt @hﬂphaBCGJBCslwdoﬁé]sf{@ g-BiSet8ye, MietGl4,

Ti Br4 ZrC (O G -C4-Akyl)3. The anount
of catal yst Llrr@ﬁ%gnef @8&?% %bﬁ%\%% °§tbu outog_ég percent by weight and
preferably about (003401 t (Thab@utonfﬂenpveramms pbfﬁeram ightie regeat Rt 36 °€ freabownpound
Of o hormul 2 dc o0, RA0ATCR 4, REFLUIS20ROL AT 16+ | M3 Jfiend RALI on 1 5
preferably carrie ence of an inert organic so

al i phatic etontrplied(by. rg)nltomlgéhmplnswh@‘r of theecohppoung o6 foyrhule Hive formelp Hmlghbrfe't her,
ethyl ene J)rbllg& N ?&&%M s‘%}r'B?FecoJeﬁﬁglr &BX‘%ﬁﬁfngrﬁ%légroﬁquxa”e) esters of

al i phatic car I'c ‘aci ds or’ al coh kyl esters of acetlc

acid), |actones @@35@ vaalaieo blatbe eprepoundhef logewrat ady hy dertsemedbnany spigably. |
or trichl 0r8ﬁﬁ%$ﬁn@ﬁdm§ %r&et RaNbOHO 51@@1E ﬁ dlktﬂfau&l bp{ﬂ@tréa&mﬁgre%%&wﬁ%éet%y? 1

acet one, ropyl one, one, or
ketone). | Omﬂgrerné lv\ethmmtture&rpmhaaswpéo iaboup 1 @F &¢,aln¢fyrably up He abaah§@& °©f about

-30 Cto abggltatlonqgayca ?on&CLWy aRfaFFe%%@aPH’soﬁ ttg'%CFCQSQQEe fnce"F‘l QHB tﬁteg’ r%& about

30 C. The reaction contro nmonitoring the consurption of

t he corrpounulnp@fltlefsoprmilpaating tbtr sqldr ¢prripaunid | df femnullvelr either bp rfuritlien eonoentretgamsor

anal ytics I 3 ol ation
of the compaduitofi°f YRl A8 ST B0 RANRIGR Bb) phl e pal Rnche

i ncl udi ng resiangakyafhexdne snemvlemohwndlostwdtetr)atﬁltsnng)bf tlivesotidawridi gming.eBiedue

under reducgg,.p rc‘éﬁ]g%{{nﬁ ch r&gmkuq)al g 1ﬁédu£}¢ owUElnAR M8, LSOdIQH@H&n 400 G,

preferably up to abol n nmay a so occur by part renoval of
sol vent to Fmendgegephidrectbaincent ratl on, filtering of inpurities,

precipitating t hR)0§@| i d EAR Qhapfemfo%lven?u t1e§%#cg§§ fom(e sWeh;tb%ﬂcts rior to

concentration or  addition of a non-so such as an a ydr ocar bon
(e.g., pent taesolatiex wrieconveajshiamele to produahibe campohesl dfdxrami, 1 mﬁthlrg}nlpwm Ibwesxane,

or water), E’dréh relrollrﬂgth plﬁ‘ll?igat§ lc'argbe @fﬁe@h@ ay xln@g?vﬁcir Q}?fo M Sg ﬁ}secg t&OJEHJQng of

formula I may puri nown met ation or
chr omat ogr aphick cmebmmd@plta[te@@s Giystellingrepmppendp ehdtﬂqatysﬁa]élmfaqm gflventypuiemPYees such

as formed s in(iip%rlgé OMCES RibhAfde bPformula I is then deliberated by dissolution of the salt in water,

addition of a base, and extraction of the carbamide with an organic solvent. The organic solutions
may be washed with water and aqueous sodium chloride before removal of the solvent by
distillation, optionally under reduced pressure. Impurities may be removed in this method by
precipitation or dissolution in water in then use of a two phase systems. When precipitation of
the salt is desired for easy isolation by filtration or centrifugation, partial removal of the organic
solvent and addition of fresh solvent may be carried out. Suitable solvents with low salt
solubility are aprotic organic solvents such as hydrocarbons, halogenated hydrocarbons, ethers,
ketones, carboxylic acid esters and lactones, acetonitrile, and alcohols having at least 3 carbon
atoms.

[0037] The starting materials for the above-described reaction can be obtained by

known and analogous methods. Specifically, the compound of formula II may be obtained by the



the isolation is a convenient route to produce the conpound of formula I
with high purity. It was further found that purification can be effectively
i mproved by formng salts of the carbam de, which can be precipitated as
crystallin and re-crystallized from sol vents

i mpuriti es%%g&%@?car bam de of formula I is then del i%@gﬁ%ﬁyﬁﬁlm

di ssolution of the salt in water, addition of a base, and extraction of the
carbam de with an _organic solvent. The organic solutions may be washed with
wat er and E4§eHop 98 Dspdihyipirerif-Gronelwith dfyprebanayieming inghe presencsoif ¢ apstal ygride,
distillati apexABld MBding tbHd&Eneieduced pressure. Inpurities may be renpved
inthis nmethod by precipitation or dissolution in water in then use of a
two phase systens. Wen precipitation of the salt is desired for easy

isolation by fi tion or centrifugati Quya.Raktial T val of the organic
sol vent andiaoa:d@:%&@h i =@- y@n&Hznw_ﬁa_ayér EL@LCHSW t SQ] vents
with | ow salt bility ake=aprotic organic sol ve such Has Ar ocar bons,

hal ogenat ed hydrocarbons, ethers, Kketones, carboxylic acid esters and

| act ones, acetonitrile, and al cohols having at |east 3 carbon atonms. [00371
The starting nat0@8Bhl s Forrounds a@fov@ﬂﬁé%cﬂgbé’dyréacmi%ﬁeéambéeas@tgai%ed by
known and ogsy Il , e ; 1.5 O ). may be
bt ai ned by B O R0 SR BT o U IS g hegliee) T

N- et hyl pi pePyieryacrridelyidenvhich maydiesproiress) ve i hirdroxyhantineto Hrecaddonians form: a et al
hydri de, for exanple according to the schene NaBH(acetoxy), HNC CHNH2 F /
\ CHz NN-CN-CH [0038[ Compounds of fornmula Il may be prepared by reacting
4 hydroxybenzal dehyde with i sob{tS! hal ogeni de_(e. g.\oJ Sobutyl bronogeni de) to
form 4- isobutoxybenzal dehyde, whigh ray, -:@, ed with hydroxylamne to
the aldoxime form H3CQ\ NOH HC -/C-0HA3C Pl s oxi me may be catal ytically
hydrogenated with a pal |l adi um c#étcal yst to the corrdéspondi ng 4-

i sobut oxybenzyl ani ne, from which the isocyanate of fornula Il may be
obtained by reaction wth phosgene. Salts of

N-(4-fluor vl - = ' i.din-4s vl = (4= (122 <Y)
phenyl et hfﬁq ?? %ﬁ%mﬁmg%%@%%wh@%&gﬂbvﬁ% a#@%z%ﬂgméééé%éﬁﬁé@%&g@ £p(39&{111g03<
N- (4- f | uor ddobwionyb paylafrineydiotny wpickp éei igticyendte of formula Il may be obtained by reaction
yl)-N -(4- %B’Bﬁ%g%éor opyl oxy) phenyl net hyl ) car bam de conpri sing an ani on
selected from't group consisting of phosphate, sul phate, nitrate,

di phosphat &altshi phnat e, N€aflhoyozenzy]) - lameth\Amperidin-4-yl)-N’-(4-(2-methylpropyloxy)

phenylmethyl)carbamide

{0039] Some embodiments are salts of N-(4-fluorobenzyl)-N-(1-methylpiperidin-4-
y1)-N’«4-(2-methylpropyloxy)phenylmethyl)carbamide comprising 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, methanesulfonate, ethanesulfonate,
benzenesulfonate, p-toluensulfonate, 2-ethane disulfonate, or naphthalenesulfonate.

[0040] 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 free 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 been 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 salt is the citrate of formula IV,
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i sot hionate, borate, halide, nitrate, acetate, succinate, |actate,
| act obi onate, laurate, mandelate, nalate, citrate, fumarate, nmal eate,
ol eate, oxal ate, ascorbate, nicotinate, benzoate, nesylate, salicylate,
stearate, t psyl ate, valerate, methanesulfonate, @@n nat e,
benzenesulfghg@% 6&toluensulfonate 2- et hane dlsulfonat(ﬁb &ﬁHLWQ
napht hal enesul fonate. [0040] The salts nay be obtained as crystalline
solids. Wen the anion is citrate, nmleate, nalate, phosphate, succinate,
or sulphate, the salt hgs a 1:1 stqichionetry. The edisylate shows a 2: 1
stoichionetry of the free base te\t' acid and the funarjat®.@also presumably
has a 2:1 stoichionetr p In sone odlnents the talts may f%km hydrates
i t
te o]

or other solvates. Spec)f has beg ﬁgt ol wat e and
enbod varl ous pohynor phic forns

succi nate can form hydr s
of the salts are providpd. S© the sal tis ’ Ee/ﬁﬂnrphous.
[0041] In one enbodi nent, the sa |$ the Cltrate of forjmura 1V, -10 WO
2006/ 036874 PCTI US2005/ 034376 CHI HON + CH H2C 1~ 1.QH F OCHCH 9/
QzC+H / I | OOHz \ CHz \ 2 CHG~NH CH HOoxxC O (1V) [0042] One
enbodi nent provides a €Mstalline formof the citrate of fornula 'V, which
exhibits the X- [G%X%lpo"‘%% C%b Elln}%%ﬁt #)rg\rf}dpsaf} %r?rélllrgee I Ct? e c orm%lka My

her ei nafter des ted as cr I'ne cl peci
powder di f fwhab teKtobltsplat Xeayrpoexdtr Biffratibh patfeni depinied dn Flgtharl almrcemmsﬁ desigipea k s

EXSBESSEd ' g rg%;é’ﬁ?llt\l@ c%éqgé Aépef%lcaﬁ%(ﬁéesg( (ra 15§ow9dﬁ1( g%ﬁa(ctrﬁn pagitn?{tfxﬁ n,?s &12)fce}}gwtn\%l) (m, ' 95
(m, 3. 91 (CheracteBsticPeglmpexpr@sekdin d-valyes & 3 B8 13). (§W (MITAE (@b I6roewi), &t (onss 96N
parent hesi g, 5%3 H%e?')i‘@rﬁ)ei gts S\% 4%'6é8¥"§ 17@’?1105&)65%(@%9?%)' mge((lﬁdw% (S)_ =

strong |ntvn ht'en
very weak i(wk eﬂé B t1§/ (W)I nTheaabiogerationd odpanenthesis arcrupet bdréin pe fadliows:al ) Forepr esent

in anmounts anﬁgﬁtel ﬁ}a%st) Flg&ultnteig nzo'/?neﬁg %nt&tgl% {\9)5'/ € mt%%@ aﬂqg %\n’%the

remai nder bei a | tne forns (i'ncluding and
sol vat es) afrd/Mmsek nienyityh duarioys mbqﬁlmtrttﬁe cysatpoumitatofs pfasentif amounts of at least

about 50%, 70%, 80%, 90%6, 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.

[0043) Another embodiment is the fumarate salt of formula V,
B clH3 N o
H\N+ C‘JHG C\2
F o_ _CH—CH, o
Ty, g !
CH\
CHz/N\ﬁ/NH\CHZ co,
0
. —_ 2
V).
[0044] One embodiment provides a crystalline form of the fumarate of formula V,

which exhibits the X-ray powder diffraction patterm depicted in Figure 2; hereinafter referred to
as crystalline fumarate form A. Specifically the X-ray powder diffraction pattern exhibits the
following characteristic peaks expressed in d-values (A): 21.7 (m), 18.3 (s), 15.7 (s), 14.5 (s),
12.6 (s), 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),
4.72 (s), 4.66 (s), 4.51 (m), 4.47 (s), 4.24 (m), 3.64 (m). 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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[ 0043] Anot her enbodinent is the fumarate salt of fornula V, CH  H-N+ CHz
Co FO /CHCHO IIH CH CHz "C NHCH C2- CH O (V) [0044] One enbodi ment
provides a crystalline formof the fumarate of formula V whi ch exhibits
the X-ray raction pattern depicted in Figure 2: hereinafter
referred tg%gg&/o?@{ alline fumarate form A Specifi cal IVT(WO%/"?W powder
diffraction pattern exhibits the follow ng characteristic peaks expressed
i n d-val ues (A? 21.7 (m, 18.3 (s), 15.7 (s), 14.5 (s), 12.6 (s), 12.3
(m, 10.9 (w), 06451 (V\]Frys@lhge (iw)aratesfozm A1 alsp mst(nw\/)'mxtgesgltl(xﬂ)e arr{grﬂr@u( rr)

5. 12 (W), forft-afdod Fikh crffstﬁl@ne(fﬁﬂ‘laraé f'ér;'n &n)CrtyéalﬁXe ﬁﬁaratélfogﬂ ﬂ@h&bléﬂ@‘l)((rﬁ‘?

vari ous enbodi nent S, cryst alline funara formA pr esent 1 n anopunt S Of
at | east BOSGEIEDYEN EYoH depYsd BdYgureBySPesHicakBeshe - *tah povdss difEspliphEdferbei ng

ot her sal bxxits c&rey@wlﬁg aﬁra&@ﬁﬁe p(eAk@e)Lﬁ@ss@@ nh&'dﬁlaés%aﬁdl @W Y8y g@b fgl/ or
anor phous forns Sn& formul a 036874

PCT/ uszoo@ﬁbé%w 9{2c§@1h5‘>} )y%%7a1n11)1 b2 (THarcdt@) el Sahmah 683 8 410 n
m xtures mtmt(kbez;@mph@y%nj‘ arlm(grmd@r(s)vg 8! Y81 Ak, Bre@ (ﬁqwm%@ iggmB.
Crystalline fumarate form X-ray power diffraction pattern
depi ct ed (- [ yasiews %“bo‘l!ﬁ@&‘is’fcﬂ@ﬁllm ﬁlﬂl}?éatquraw Borret wameunisof pidepspaloukr n

exhi bits %dsw io@d Is@w 9@/0 cdsz% %Fb@%' Wi aleol%ﬁlléﬁd@rwngsowl sélnoxdcrg@ll%sfo('xﬁg 18. 4
(vs), 15. (l s), 0 (w) 6.12 (m,
5.68 (m), (B wg(}vétytes @dﬁslvth? and!pr@@owyus f@mmf ﬂ(e§)>mpwnészf f(ogymlah 39 (m), 4.30
(m, 4.17 (s), 0‘64(96 (@ystaﬁmgq*urﬁmte fe B 1a (n\ﬁ% b@oﬁgnéﬂom%ﬁé c(r)malhz%tlér? (m.

I n various enbodl nments,” crystalline funa formB Is present 1 n anounts of
at | east aigergeres Hbgoolingsategdom ahowd 0-9907C pr hogymomipraferathpahoanddi6RfErPebei ng

other sal B?LfPranﬁ'Ee)é eft é!h@?olfd% y gl?e'r?@ %&%}eﬂ&lﬁ%@%@ a‘é?oxﬁ@ﬁ’ou§8¢°k’3%$ §§)y0gnd/ or

anor phous fornms o e conpou Crystal Iline fumarate
form A mayr lkﬁéovob@astaiént ﬁlm@merfalpyil 8 new ylst @Itallmezlaftqrmﬂowgrca@@dimm pegaduredol i ng

rates fro - hour,
ind ecover naen et B ARG pi e i e BB IO S R oud b Pl Dol
60C to 238t@ring erthdo@tamd SUSPSSIPR Y tﬁlmglaftumﬁ ang°¢ m4ﬂ°@fm§/ eprborshPuiiuRdel 6@ r om
sl owner CrX&L%Hol'ezp%fér y %‘o‘ﬁg}h" rsa&g,@ ﬁool ing rates from 1-60C per hour,

nore prefera form C per hour, subsequent stirring of the
obt ai ned suspeﬂ)ﬁﬁln atﬁnotémeubailmlé§thpomeQ@S%tlbofAf@@daoVL at | east one, but up

to 60 hours, nore preferably for about 24 hours at 232C.

C‘;H
He '+ -
N CH co
[ 3 CH/ 2
F N /CH-—-CH:, l l
A L. O
CH\
cHy~ N\ﬁ/NH\CHz COH
L 0
(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; heremafter referred to
as crystalline maleate. Specifically the X-ray powder diffraction pattern exhibits the following
characteristic iaeaks 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 (), 4.86 (w), 477 (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 L

[0049] Another embodiment is the malate salt of formula VII,
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[ 0047] Another enbodinment is the naleate salt of formula VI, CH8 H ~N+ CHI
COz F, CH IIH~CH\ CH CHNBC NHCH\ COH 11 0 (VI). [0048] One
enbodi ment provides a crystalline font of the maleate of fornula VI, which
exhibits th - er diffraction pattern depicted in Figure 4;

herei nafter %éfé@%‘é@%\g as crystalline nmal eate. Specifi J)QT(I%Z'?OH@:"‘)?Z@ ay
powder diffraction pattern exhibits the follow ng 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, 4.700(w, 4.37 (m, 4.29
(w), 4.19 (vs), 3.92 (W), 3. 76H(\V\Q; 3.67 (w), 3.62,(mM, 3.32 (W, 3.38 (M,
3.27 (m, 3.05 (M. In jarious epbodi nents, crystaﬁine malNeate is present
in anounts of at |east [dDow®~50%_ 70% 80%.~90% 959661 98%CHwRth the
remai nder bei ng ot her sfal t crystalline (ii’ncl udi|ngy,tiydr at es and

sol vates) and/or anorphous~fo E@/NC/Wheczound of formul a Ycou 00491

Anot her enbodi ment is the mal até ‘sallt of “Formul a VI I, 412 WD 2006/ 036874
PCT/ US2005/ 034376 CH, = H3 Pk C%CH CHOH Hz F vl\ 01 HzC CH NCNH-
Co HCH 2 (VIl). [OX®0] One enbodi ment provides a crystalline formof the
mal ate of formula VII, (VIBhi ch exhibits the X-ray powder diffraction pattern
depicted in Fig 5; I rr t i t
Specifically thfgﬁ@-] r ayagégggor%tr{ﬁg ?Irrc')glg iaocﬁgs[g%l eef(’(rﬂflm ceb%t?ebrlg%lgﬂe? Eé@gﬁgl@w ng
char act er i whicle exhdtatk sheekpyeswda diffraafion pitigmsiepifed inl §igBre( mhereib@Rer(refprredli8. 1

(vs), 12.0 7 , . ¢ _ , _ _ (.
(V) (12 Oof Shmanfre bl sockieRalyWhe oGt il aisifo huey? sitifsShe oty
characteristic peaks expressed in d-values (A): 19.8 (m), 162 (w), 13.1 (vs), 12.0 (s), 7.7 (m),
7.2 (m), 6.1 (m), 5.35 (s), 5.05 (s), 4.89 (m), 4.83 (s), 4.75 (vs), 4.71 (vs), 4.63 (m), 4.55 (m), 4.37
(vs), 4.29 (vs), 4.17 (5), 4.00 (s), 3.97 (m), 3.87 (s), 3.83 (5), 3.61 (m). Without being bound by

any particular theory, this crystalline form of the malate of forrmula VII may be a sesquihydrate.

In various embodiments, crystalline malate 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.

[0051] Another embodiment is the phosphate salt of formula VIII,

— o —
H i+ CH,
\Q U 2 H,PO,
o oM
] i

- (vio.

[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
(8), 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 embodiments, crystalline phosphate 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 compourad of formula 1.

[0053] Another embodiment is the succinate salt of formula IX,
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(vs), 4.29 (vs), 4.17 (s), 4.00 (s), 3.97 (m, 3.87 (s), 3.83 (s), 3.61 (m.
Wt hout being bound by any particular theory, this crystalline formof the
mal ate of formula VII nay be a sesqui hydrate. |In various enbodi nents,
crystalline present in amounts of at |east abo 70% 80%
90% 95% oﬂ%ﬁ)&&éﬁh t he remai nder being other salt oryé%gg ﬁ?"i;“"ﬂg forms
(i ncluding hydrates and sol vates) and/or anorphous forns of the conpound of
formula I. [00511 Anot her enbodi nent is the phosphate salt of fornula VIII,
CH HN+CH3 F CH ZO[tViil). [@Q52] One enbodi ment provides a crystalline
form of the phosphate of for rrulra\\(,f whi ch exhi bi t.§ the| X-r ayo,powder
diffraction pattern depicted in @ gure 6, hereinafltd refegfed to as
crystal line phosphate. |Speeify cally)the X- 8 i ffraction pattern
exhibits the foll ow ng c terijstic pe expriessed | n ggval ues (A): 17.3
(vs), 10.1 (m, 8.9 (m, 6. V) —NQ, NV 5791 (s), 5, 74 (\gg 5 16 (w,
4.93 (m, 4.80 (M, 4.75 (w, 4.56§rr), 227 (m, 4.14 86 3.55
(m. In various enbodi nents, crystafline phosphate is _gresent in am)unts of
at |east about 50% 70% 80% 90% 95% or 98% with the remai AHer being

ot her hsal tf or qm@sap al |(brfb&nfb@ﬂiﬂi&ntG:;Ed@glaé-lﬂ&rlglgalllirﬁyfﬁﬂhaéo05@1&:2{3&1?&] df&&r&ﬁ?ja mnd/ or
anor phous for.ns ound of fornu . not her iment is
the succi n¥t@ %‘Bllg‘cts ‘&3? §(Fr8¥ HE”Y% 8‘%‘3"“0“1%““ %“0‘%’& 3¢ 9{7P@W‘EP§2’E) 584%76 CHa
H-nbNg CH &' cryst@hbée schmate? M{be&@?&ﬂ? t}@BBra@‘powder @lfﬁ?ac(ﬂ)ﬂx p &¥I2lexHbifs |tHé)follov{1ﬁ)@54l One
enbodi nent _provi des n 0 uc r

whi ch exhlclB‘F @er{sﬂ‘ép%ﬁ? aﬂb‘i a@fcf’%)gktg g&? b?ﬁ&@p?gt(gg% Sﬁn—{ %ére 7:
he\t‘l\gl naL t ]9(?»«) Jsefoet, ed79t(m) &R (61,ysRaml, l4ﬂe (gulctfs BRBe1 cﬁﬁe&:esf (voas. By(vt)hgz%[( ray
powder di ffraction ts.the follow aracteristic peaks

enr essad v GlAGT R b D785 Tnygyoul gmbSimst $gn e it SR8 ()

5. ﬁ)? :(3 W)Géanﬁ)uﬂIQ og if)liast?abZQc S0, ; ;0%(802/0 (9%9%1 945%,3)2 93"1;()w1;:ﬂ(tﬂfﬁre(r§ﬂm71€r4)e%§ oftgy, 3.91
gy , 3, . 3. . , . 3. L 2. , 2. . In

vari ous erﬁﬁ&\c%r rf@ﬁfaﬁ‘,“eésfl’%?t é’?"l%‘idﬁ‘é @%@Fﬁ [fa¢ é&;‘,’\%‘e%raégé’ﬁtgr\goﬁphous ?org“s of tLe

compound of formula L.

[0055] Another embodiment is the sulphate salt of formula X,

— o -

H\N+ CH,

F o\C H/c H—CH,
2 HSO,
N __NH

CH, ﬁ \(;H2

— - X).

[0056] One embodiment provides a crystalline form of the sulphate of formula X,
which exhibits the X-ray powder diffraction pattern depicted in Figiure 8; hereinafter referred to
as crystalline sulphate. Specifically the X-ray powder diffraction pattern exhibits the following
characteristic 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 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.
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amounts of at |east about 50% 70% 80% 90% 95% or 98% wth the

remai nder being other salt or crystalline fornms (including hydrates and
sol vat es) and/or anorphous forns of the conpound of fornula I. [00551
Anot her enb the sul phate salt of formula X ~

Q O H_CHa cn% %ﬁﬁ\l N\ CH2 i CH t O(X) [00561 m@cgﬁﬁ%?@%&
provides a crystalline formof the sul phate of formula X, which exhibits
the X-ray povvder diffraction pattern depicted in Figure 8 herel nafter
referred to ad'®fl st afnqths esbpdisneat i the @’éﬁtﬂe@aﬂep‘;‘ﬂ?%étebé—4 YBRet

diffraction pattern exhibits the follow ng characteri

tic peaks expressed

in d-values (A): 17.0 (|vs), 96(@% 8 .3 (W), 6.8 (M, 6.4 (m, 549 (vs),
5.29 (W), 4.79 (s), 4. 5(r‘r) 4.42 (m, ®:30|(vs), %.15 (M, 4.15
(s), 4.04 (m, 3.89 ( )F 356 (w &N \earcqus efthodi nent s,

crystalline sul phate i | rmunt alcr, | east| abput 50% 70% 80%

90% 95% or 98% vmthth ehai nde |n her salt ctystalline forms
(i ncludi ng hydrates and sol vate@*} GFCH anor phous for of “tdre conpound of
formula I. -14 WD 2006/;{036874 PCT/ U 2005/ 034376 [ 00571 Anot her enbodi nent
is the edisylate (etha isul fonate) salt of formula 2 CH Hehy, CHE SOy
F/ zoRCR3 / NHCH ¢ CH sao, 0 2 (X [ 0058] One enbodi nent provides a
crystal line forli138F t n@negmbogimepieproyides g crrgfplinodorm oy chisurt dfiferauiend, X- r ay

powder di f §Fiacéxnbits PatR-aF hod@piagt-ado %ttah;(@umae@m mﬁagﬁ@% ﬂm};%}{ehﬁif%ef ﬂ:ffﬁfeﬁﬁj to as
-ra 0 er | ractlion pattern

tall d e. S f [ 1y t
g%is biat sl tn %égﬁ%ﬁ%?él%&te- gfpsg:l&'eaﬁ@ rtfi%’f Fay PB‘é%Fk élf%%a%gaéféal expLtyts \hp fglewipgy - 121
gf TT)9,7 2-0- ;) &}ﬁﬂacter&t@péaikﬂéxpr&se@ i @valud (B): (M (m)@l@&(s) (9\/§Om) 831 3Ih),(650 (m)56 a8 ( ”)4, 1o
. VS

: 68 4 57 (i
(s), 3.96 ??)? }]3 SBS- ‘(B\Xb“) 439(7_7@(%1 <Wé(4lf:é§ (@n%” <§1>545’36(w§5 3 g‘g} (4# (s)g4- 2?(w)
3.31 (M, @),356 () 3.88()73.7¢ Bh), 3. Bm(nv)al 5 WS, errlaglizmenits,s. 3qr(y@tah$ (wye3.edi syl ate
is present in_anounts of a

0% 80% o 98%
P g PV AR RO JUd AN St R A

70%, 80%, 90%, 95%, or 98%, with the remainder being other salt or crystalline forms (including

r

hydrates and solvates) and/or amorphous forms of the compound of formula 1.

{0059] Salts of the compound of formula I described herein may be prepared by the
reaction of equivalent amounts of the base of formula I with an acid in a suitable inert organic
solvent. Accordingly, one embodiment is a process for the preparation of a salt of N-(4-
fluorobenzyl)-N-(1-methylpiperidin-4-yl)-N’-(4-(2methylpropyloxy)phenylmethyl)carbamide of
formula I having anions selected from the group consisting of citrate, fumarate, maleate, malate,
phosphate, succinate, sulphate and edisylate, that includes:

a) forming a solution of the compound of formula I in an organic solvent;

b) adding a suitable organic or inorganic acid to the solution; and

c) isolating the salt of the compound of formula I from an obtained suspension, or pre-
cipitating the salt by cooling, solvent removal, adding a non-solvent, or @ combination of
these methods.

[0060] Suitable solvents include, but are not limited to, hydrocarbons such as
toluene, halogenated hydrocarbons such as di- or trichloromethane, tetrachloroethane, esters of
aliphatic carboxylic acids and alcohols (C,-Caalkyl esters of acetic acid) (ethyl acetate), lactones
(valerolactone), acetonitrile, ethers (diethylether, methyl propyl ether, t-butyl-methyl-ether,
dibutyl ether, ethylene glycol dimethyl ether, tetrahydrofuran or dioxane), aliphatic C;-Csketones
(acetone, methyl propyl ketone, diethyl ketone or methyl i- or t-butyl ketone), and alcohols

(methanol, ethanol, n- or i-propanol and butanol).
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hydrates and sol vates) and/or anorphous fornms of the conpound of fornula I.
[0059] Salts of the conmpound of formula | described herein nmay be prepared
by the reaction of equivalent amounts of the base of fornula I with an acid
in asuita rgani ¢ solvent. Accordingly, one i.pent is a
process fo%?ﬁ@g}é;‘%ﬁgr ation of a salt of N (4- %%%20%%/034376

fl uorobenzyl)-N-(1-nethyl pi peridin-4-yl)-N -(4-(2net hyl propyl oxy) phenyl net hy
| )carbanmide of formula | having anions selected fromthe group consisting

of citrate, fun@P@de, fuitablstsalt-fommingtogids ingldes B afcenot digited fmphosPheiis pitht e and

edi syl at e, gfifidtic w&lrml@sdl @lphaermamnﬁe S@obitit 80d,MaviRgic GeAPSRehiOhcid, or mul a |
in an organic sol vent : a suitable organi ¢_or inarganic acid to

the sol uti Bfic aalﬁdWél)ohaleaplét(q smghye%lﬂ%rwaeldefhxdwéroebw&)ﬁamﬁﬁmql GPhiPERE from an

obt ai ned SUISQI%HﬁﬂlcO@arb&cryllpro? suBrid bakd (%Ot &enesash&cntw BaR| i108biodR! VR,
renoval , addlnﬁ a non-sol vent, or a conbination of these methods. [00601
t

Sui t abl e sBPUSHL smalisc Fafaes, e BMENG OIS, rAltie Pxaks. apRPEHD CHIBBIRS PBERih as

tol uene, halkgaenabedify di@sar hatk, SWeRicas valirc, OmethidesiifodicONMBhARAGenic,
tetrachloroethane esters of aliphatlc car boxylic acids and al cohol's

(C2- Caal | cYsnzasyupric.griolyenselfonicazeiienic 2eatips digthleniatos peaphihalepesigic acid).

(val erol act one) joogget ORHeh L8, th@mesroﬁ«er(t%%@yﬁ ewﬂefc hym%uwdn REPRYERA her,
t - butyl - net hyl - ether di butyl ether, ethylene glycol dinethyl ether,

t et r ahydr oftiFapsnigpe, éﬁ)@k@aﬁ@)taneaqcrapﬁ&vqlwe@mcew@b@ﬁ@sor ety dehexange@thg | propy!

ket one, di gidylvelt@has: &fenﬂiﬁ&cmll'th dotubiify tEs‘tsQ‘f‘EYe!leckb@rsﬁﬂﬂ)varlcﬁ‘@%l@hﬁoh0| S
(et hanol , ethanol, n- i -propanal and butanol). - WO 2006/ 036874

PCT/ US2005/ 03435’)863][00MIPO“SUFrvﬁﬁ]l@“%falt‘tcmlﬁﬂeﬁn Y ézemﬁgd tﬁcfoaaear@utsolatﬁe not
limted to.RR08RNQNp6uRS, steh Muﬁh]lgrdfa sBpbifion MhHakd 5qu11@¥aﬂ9ﬂ59r@@§1%tlon re-

bi carbonate, carbonic acid, clavulanic acid, 1sothionic aclid boric acid,
hydr ohal i ¢ C&ErIEzfien. §olvern 6Y#PeatiNNg FAoRNGOi piEF CHyRFEHPH e copp&To P t10¢ aci d,

and al i phatf ge.g. AowAkPIBLES mmela%xydmrae@gombﬁsfne@lbe udli feScrfs@ilBationdGiRL dr C,
succinic, lactic, lactobionjc, lauric, mandelic, malic, tartaric, citric,

fumaric, niFtBUE seedingwith spiablejrucleatiag agepis CObIHPE ATy stlEme splids ey be Pusifisdypyi ¢,

salicylic, cSit@asiti6n tebidiheswell REowiif the\sdt! Brherati®tupas i o et fﬂaﬁb@apphed to
ethanesulfonlc benzenesul foni c, p-toluensul fonic, salicylic, 2-ethane

di sul foni ¢ 0r’BrSOW%fﬁFlthalenesulfonlc aci d). [0062] When used, the non- sol vent

may be an al i phabvéq hydno6as BQRILSURReiRmaPRidbflned RlJI6d ylelﬂﬁrﬁe&ﬁ‘ﬁtallﬁﬁ%ﬁne
hept ane, octane, cycl gpentane, cyclohexane or nethyl cycl ohexane. O her

non- sol venP¥ ‘:‘Fﬁilp%’éleéié%‘@? ﬁiltﬁféaf%uf%ng%aremticwoveeetsonbfThasaéféil@zepear Balt in

various soli¢githd.oné 8983 lineMarnl. GbiSex IS kethd df 2Rtk 1R Mnal EG-ANHyBURS o B athe Used to
formand isolate crystalline conpounds, such as stirring of a suspension

(phase equil i br B06dn) , The et ﬁeicélP‘?dol?‘Fre“i’ e egpegiaka pyitebly 2p éﬁ“’e SOPRAEpRS or

evapor at i 0pso-d@R!h g&rﬁ@cehtﬂiat forh@atfohy &t Bhibit 2R6¢tAy 0R B RO BcdWprd-0 - 100
C (e.g., down to - Diluted or saturated solutions_may be used for

O .
crystal | i 2 &30bhe seqateryip Geeptaniof the G I2AcHbolgs: g Folts of forBlal e Mex s9lthe Bgent s.
Oot ai ned Chyebal dyiterds SRl hel FrebBYsch® 1iBsHitkd hieshy¥ogical pH ranges, providing a high

bioavailability. The salts of formula IV and formula XI, in the crystalline forms disclosed herein,
possess good storage stability. The crystalline compounds facilitate processing and handling for
the manufacture of the salts and their formulation.

[0066] Accordingly, one embodiment is a pharmaceutical composition comprising at
least one salt described herein and a pharmaceutically acceptable carrier or diluent. The amount
of the salts used depends on type of formulation and desired dosages during administration time
periods. The amount in an oral formulation may be from 0.1 to 500 mg, preferably from 0.5 to
300 mg, and more preferably from 1 to 100 mg.

[0067) Oral formulations may be solid formulations such as capsules, tablets, pills
and troches, or liquid formulations such as aqueous suspensions, elixirs and syrups. Solid and
liquid formulations encompass also incorporation of the salts into liquid or solid food. Liquids

also encompass solutions of the salts for parenteral applications such as infusion or injection.
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crystallization techniques well known in the art. Tenperatures up to 100 C
may be applied to formsolutions. [0064] The salts described herein nay be
obtained in good yields. Re-crystallization produces purified forns
sui table for J armaceuti cal conpositions. The sal occur in
nore than 0%82@6}8%3% ne form For exanple, sonme of thetpggﬁfsgooﬁ’ﬁil‘”’?‘;orm
hydrates or solvates, [0065] The salts described herein are especially
suitabl e as active conpounds or pro-drugs_in pharmaceutical formulations to
i nhibit an acti P68l of thetprigHing selidsalbedsecsiped rredn mpp disgstly by used 2y Poyiich
recept or Of({rﬁdﬂ&liﬁd gEEtaﬁess,;gmh%suspéﬁ_laienslsqalts)&&iogi,gf &EW!F]}abeﬂc\a’Tann_@d toginer & ubl e in
agueous systens an e free base is liberated a si ol ogi ca ranges,
provi di ng” 2T GRS ftcaw%fietlwed%w iR AJrHg g fhe g RRRRES RCORITBY A X1 . i n
t he cryst aldivife thefl aid ehes Climge chphi@dse icSmposddo s esan o Gdms had ageoStg@htite t y. The
crystal line conpoun facl' litate proceﬂsﬂshci gé; .anld h%ndl i n% fo{o t he .
manuf act ur OBPTPHNE BYFHP LY TGRSy OF P fizsalve (586 18) CARELOIH P RBTS O™ one
enbodi ment dligirQafi efpa Cesting Sty W2QPFIRS bitdr OsinEessiph todbmgpind. | east one sal t
descri bed herein %nd a phar nBC'Fe?E]tg’i cal | _acc&gt abl e gl rri er or di luent. The
amount  of the sHOPk uJPATREHERRIY 2EhPERIHBEEFCHBF TRTF ISR TorbF BB EES dosages
during admigtifsnliafidn® Bnd hde fRRKAnGMELIndERSUA® Hitiral A sy@itheQ Fdlyrheds, Bxbipkntson nmay
be from 0.]] to 500 geg referably from0.5 to 300 ng,,f;\nd nore preferably
froml to TBUCAYS Sf @‘7‘]8’ W%F“l?%%iﬂ\flaé‘i‘ﬁ”%%geﬂtévfo%‘g% qriglss IPSFYRAER MS: such” as
capsul es, tigigkeRErS, adfiivadtss antRidEoBiflAGHRSS antidkiddnitsChat darfiers M3H 1l V2810 fEr@itias
aqueous suspensions, elixirs and syrups. Solid and |iquid formulations
enconpass al¥® i ncorporation of the salts into liquid or solid food. Liquids
al so enconpass q0470f i ONExafdblet & Bidlidrs afeOfunp QAN SdcadPPdrirGAt deRBE, SHEH as
infusion or .injection.  -16 W 2006/ 036874 PCT/US2005/ 034376 [0068] The
crystall i n e idical degghiile FalEFs B R SPEPP FRYORTSIEL Y| Gcaprox st daslisitier
(m croni zedglyals! foblaRSlkne GYBRUES aliPRASPBIISIxPINArbOKy!iS @dild; h&HAS or &-pdijagidesrBy be
conbi ned together wth O%Qer har maceutical ]y acce ta)?_le ingredients in
adni xi ng tH d&&ﬁw S ATES: BYensHAnERES A2 OF 3RBTHY amiio A e R RIS BATEFSRRERE £ i 1 1 i ng
caglsul es, pﬁbﬂmﬂ&qﬂlyﬁaﬁfdﬁexﬁdﬂl’%&s,f r@rymg@m@heg_r p‘@@lf)itho@ﬁér@,t imgphosﬁmafee&?a ng
tablets, pills or tr S, Or sus or dissplve theminp carrier or
aapens) onPorupreles 45 Brlpe Gy E R Raabrs SRR e Bapttr o BrHSRR Sy essi on
to form pildific efdpG9]arPhelypheaist acalpoly-1avtic epidabhde polpgi-edtiénglgobdee Odet | known
for the various type of forpul ations and be, for exanpl e bi.nders such as
natural or SYROFET BB M et CroUES sl PSRRI R D
sweet eni ng lamg pblyexapropyleng aad etited, pobyartsi thgedfppellyiaedylamides eskhydaixyMiglatedlyes,
t hi ckeners, F@ld{;uvan S, 1antilr.n'crdobi al a enté tl(%mt ifoxidanltys and dfa{ri ers for
the vari ousPPBPHITSED SRYTHaRAY *0d 67D T ERERpFEL RSP HPREEPE 24 BG iR
t r agacant h, ansiéa CthergofS tpally aihylapehd tind egsteanet -ckhess| tereefalpolyeirtyéitiaibiot:, polyy mer s
such as hono- or Lo pol )éest ers of dicarboxylic acids, alkylene

pyrrolidon, polym

viny dnatura ers like chitosan.
[0071) Examples for excipients are phosphates such as dicalcium phosphate.
[0072] Examples for lubricants are natural or synthetic oils, fats, waxes, or fatty acid

salts like magnesium stearate.

[0073] Surfactants may be anionic, cationic, amphoteric, or neutral. Examples for
surfactants are lecithin, phospholipids, octyl sulfate, decyl sulfate, dodecyl sulfate, tetradecyl
sulfate, hexaciecyl sulfate and octadecyl sulfate, Na oleate or Na caprate, 1-acylaminoethane-2-
sulfonic acids, such as 1-octanoylaminoethane-2-sulfonic acid, 1-decanoylaminoethane-2-
sulfonic acid, 1-dodecanoylaminoethane-2-sulfonic acid, 1-tetradecanoylaminoethane-2-sulfonic
acid, 1l-hexadecanoylaminoethane-2-sulfonic acid, and 1-octadecanoylaminoethane-2-sulfonic
acid, and taurocholic acid and taurodeoxycholic acid, bile acids and their salts, such as cholic
acid, deoxycholic acid and sodium glycocholates, sodium caprate or sodium laurate, sodium
oleate, sodium laury! sulphate, sodium cety! sulphate, sulfated castor oil and sodium dioctyl-

sulfosuccinate, cocamidopropylbetaine and laurylbetaine, fatty alcohols, cholesterols, glycerol

-17-



gl ycol s, polyal kyl ene glycols and/or aliphatic hydroxyl carboxylic acids;
hono- or co-pol yam des of dicarboxylic acids, alkylene diam nes, and/or
al i phatic am no carboxylic acids; correspondi ng

pol yester - I.de- co- pol ymers, pol yanhydri des, pol yor
pol yphosph&%%@g}gﬁgm pol ycar bonates. The bi ol ogi cal deg&gg};%%@g@%‘f’mrer S may
be linear, branched or crosslinked. Spe- cific exanples are poly-glycolic

acid, poly-lactic acid, and poly-d,|-lactide/glycolide. Qther exanples for
pol yners a?‘@“‘\/vaf’creF‘S@HPtﬁbBléc%l W@r gr stielprieand 8ol amprey o8 neigelpiatyy and

pol yoxaet hyolydx@sigylenp oestersapr opyl ene and m xed pol yners t her eof)
pol y-acryl am des_and h*\‘édroxyl al kyl at ed FOl yacryl am des, -maleic acid
and esters or -@M%es Expampbsfor SEERISHING EISiRE SHEPY: @H&Ps%é%c&s"soréﬁpa”a“ém des

t her eof p0| y- VEOU"BE’] al CEMple@rféi' BSbEIME adnts £ Papsmiifesieef wmtergreen or fruit
pol y- V|nyI mdao pol y- n | pyrrolidon, and natural polyners |ike
chi tosan. [®07% “ ?réEa“S?) &@¥ci pi ents are phosphates such as dical ci um

phosphat e. [007@b7@xangk@@1efs@crr cbatp e RIS ard kQatha] widxadhelMde, SiyattoRBiblogicAi | S,
fats, vvaxeg,gﬁar fatty acid salts like nagnesium stearate. [0073]
Sur f act ant & oni ¢, cationic, anphoteric, or neutral. Exanples for

Zu El f aclt ant Isf ar e[obegi t hEKhmp{lHaofép P?Sérmtﬂﬁ’ aﬁgﬁ‘l&tb)lllsbﬂ F?bﬁpari@ﬁsﬂso&ugﬁ@d,l&
odecyl sulfate, tetradec sul fate, hexadecyl sulfate and octadecy
sul fate, NPGPRLal B}?ﬁn‘%ﬁn‘igﬁ’i‘e&?@l 1- acyl ami noet hane-2- sul fonic acids, such

as 1-octanoyl anpoumqet haBgmies fdria@iovaatsatl fgradcelecanoyl am noet hane- 2- sul foni ¢
acid, 1-dodecangyl am nget hane-2-sul fonic acid,
1-t et r adecanoyl @gﬂ Moet FTalos far ihiekmris aragypipetic polymers, fatty acids and faity acid

1- hexadecamybﬁrgste@aﬁ@faﬂgaalgohgy,l fonic acid, and
1- oct adecanoyl am noet hane- 2-sul foni ¢ aci d and taurocholic acid and
t aur odeoxychol i 03M o, Exarmies Hor griioxidanty misi Yitemugist suchsascviteme Apsignen Qi d,

deoxychol i c[taagmgoamgnﬁpglvgg&glekg%m,k almesls. sodi um caprate or sodium | aurat e,
sodium ol eate, sodium/|auryl sul phate, sodium cetyl sul phate, sulfated

castor oil and ¥8%ilum Ef(wewfor lé‘ﬁ‘l‘q‘ SR PR Aok, %@é%ﬁﬁ%ﬁséﬁ?ﬁl%e& ¥eik and

| auryl bet a;)ﬂagylex{eagn}rcm a&&@pme‘sh 1600 QlyEsH, @fa@étﬁn an8 |0M§ @ thples for/ soWOc 21864036874
PCT/ US2005 4376 nono- g stearat e, 6Bp?)/‘cero nono- or -di ol eate and

gl ycerol niifod! a)@mlcrgﬁr)ﬁgﬂlwpf%ﬁugme sifiee- alyBing 63418t WPl ene st earate. [0074]

Exanpl es for swaesgni nghagiRhfedicdl 5clA68, mdy At BERin bAGHOSRNYsudsRar t am
[ 0075] Exanples for flavourjng agents are peppermnt, oil of w ntergreen or

fruit flavSaELUFRE CAUMPoBRe or ange flavour. [0076] Exanpl es for coating

materials are gmbed]l NEe ThiVeakts d&b@&ehﬂh@nem&hb@’aaﬂsomc f&inmla@giagaffew&e@f fadishdre
eservatives are. neth r opyl par abens,

pol ymers. | es for
sorbi c aci Ei dza&%ﬂ gﬁ‘f%fﬂm arb%é‘?ﬂ?F ey arReR iR@Fayidg e dr ]6?575@1“8 Banpl es for
adj uvants are f[Oﬂ&ﬂanC&SseréoQﬁ)ZQ)]lr Eagadmdamahef Qlts 8d3bride@ REEIS, RAEOseSY Miuktedei C

pol yners, fasa gst eetgr?lhgd z?ger?tng pres%xtvgty ve?ﬁe methylparaben, a dye, and a flavouring agent.

[0085] Slow release formulations may also be prepared from the salts described
herein in order to achieve a controlled release of the active agent in contact with the body fluids
in the gastro intestinal tract, and to provide a substantial constant and effective level of the active
agent in the blood plasma. Any of the compounds of formula IV to XI may be embedded for this
purpose in a polymer matrix of a biological degradable polymer, a water-soluble polymer or a
mixture of both, and optionally suitable surfactants. Embedding can mean in this context the
incorporation of micro-particles in a matrix of polymers. Controlled release formulations are also
obtained through encapsulation of dispersed micro-particles or emulsified micro-droplets via
lnown 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

formulation.
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salts and esters and fatty al cohols. [0080] Exanples for antioxidants are
vitam ns, such as vitamn A, vitamn C, vitamn D or vitamn E, vegetable
extracts or fish oils. [0081] Exanples for liquid carriers are water,

al cohol s su nol, glycerol, propylene glycol, liqguj | yet hyl ene
gl ycol s, trﬁg%(g@fﬁkgﬁd oils. Exanples for solid carri erspgﬁ@ngﬁip%wcl ay,

m crocrystalline cellulose, silica, alumna and the |ike. [0082] The
pharmaceutical fornulations may also contain isotonic agents, such as
sugars, buffers WP8Hodi Uhe edits descaleed hfrein @8 foTindatiab contaduisgihe badtd cénedlssibe nay

al so be formyhialeldas Shbiflie SEENn Lt ageROWILLe BLGH (SRt garate in
an aqueous envli ,ronment? tf())1 plrp\%dg&ae}?%:mﬁkﬁtngaggg{ut ?orﬁ.e 0084] A sy@%% or
elixir may evWian i rreedesedombingtingdherdped herein, sucrose or fructose as a
sweet eni ng agent [ooé’sdpfe%?rs\é%' ¥rﬁ?o'dfnl‘eﬁts,' MRt RYRALAPERs AddUE: pRAthcRutical
flavouring agent. [0085] Slow release formulations may al so Be prepared from
the salts dewenosiben displesedihareinnare ugtd rto thigatanshiopsyehizirie distasesl indudingepwyehosis.of t he
active agentchBoic Qi akhizWirfelivk NGsRRAY ddnthl dRychbl WBRIRR! bfecki¥ QRbDE!

tract, and to p}?_ovild’e alzsubs_%antlsal g’:ongt ag%iycancli e?lfﬁeect?’ve Tcevel ofd t’he
active ageAtmdnhiatasiels| desd Jorlsira2pPRiY distrderh dinobimdisonders PRFhasissprIndnINGt 0 X
may be enbeddededsQh, flprane, REoRASE dnd i&hPRhY MBlor TRE, MtiefnoP f psfchBhObOBb &AL,

degr adabl e gol ymer, a water-soluble polynmer or a mxture of both, and
optional |y S@ftsrie asdneuenatift Rin. EriseIRTRIegmenin hhwalit apf corpRositiensiirceséed ohe

i ncor por at i givdf anMcEv®y BAE thidabBSind ReptoiBirkferibl9fa RAMIE FSeptGrOsttthOkladAr el ease
formul ati ons are al so obtained through encapsul ati on of dispersed
mcro-parti é‘fbéls“ssor enul sified mcro-droplets via known dispersion or

enul si on_coat i ngygogshnolsagingSemc@RBA] is Beethiad 1 Sescuhdedr Rl QicpniBiveal SO be
useful for adm nistering a conbination of therapeutic agents to an aninal.
Such a conbPrEfFonthdnbpyekarnfe durri etuBitglons diggishy Hehereast GSMESH ur t her
t her apeut i c sag6Rtebial Ao PTQ@et@qCCb%E&rQrﬂéﬂFlri}éerll%%Eﬁé?@[ééﬁadgl Rehyetledss) @
formul ation, -18 WD 2006/ 036874 PCT/ US2005/ 034376 100871 The salts .

descri bed héf¥y Bodindereatintlysierinfsoswstitveatuniantriean Balya padFrenipterypasy) Qsmentia

adm ni st er egy hdnigioRh 1Ak 0 cH¥el Rer@h her therapeutic agents that are effective
to treat a given condition to provide a conbination therapy. (00881 In some

enbodi ment's, thel®PYist alAnother attodisneninig a Fethorh &t et dekinesiacassasigist t1idin

di scl osed h@pgkhefdiChteRdbs findififéHng A4 RRSBE AL | ¢ di seases including
psychosi s, schlzoBhrenla, schlzqagfectlve di sorders, mania, psychotic
depr essi on, af f et®PUe diAgetharesmbodime peavnethod farixdating dysteniaapy oplprisy ) &prgor

appetite di SQbARESwitPIRShRErFinRPLISY «dRRXCRRS 1 a8eoRdat¥int © hypertension,
m grai ne, vasospasm_ and ischem a, notor tics, trenmor, psychonotor_ sl ow ng,

bradyl ci nesi a, aH¥Heur dpatei empedipent (i 2omethedriferdfreasing 2 tRmMROHP reendiiny
conposi t i ONgncldgUSi§staldRl infarction, thrombotic or ischemic stroke, idiopathic and thrombotic
thrombocytopenic purpura, peripheral vascular disease, and Raynaud’s disease, by administering
a salt described herein.
[0093] Another embodiment is a method of treating addiction, including alcohol
addiction, opioid addiction, and nicotine addiction, by administering a salt described herein.
[0094) Another embodiment is a method of treating a decrease in libido or
ejaculatory problems by administering a salt described herein.
[0095] One embodiment includes a method of delivering a compound of formula I to
a subject, comprising administering to the subject an effective amount of the salt chosen from

compounds of formula IV, V, VI, VII, VIII, IX, X, or XI.

EXAMPLES
Experimental Procedures
[0096] Powder X-ray Diffraction (PXRD): PXRD was performed on a Phi'lips 1710

powder X-ray diffractometer using CuK, radiation. d-spacings were calculated from the 26
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inhibit an activity of a nonoam ne receptor, preferably a serotonin receptor
of the 5-HT2A subclass. [0089] Another enbodinent is a nethod for the
treat ment of neurodegenerati ve diseases, including Parkinson's disease,
Hunt i ngt on £ Al zhei nmer' s di sease, Spi nocerebel | { hy.,
Tourette's @/gdgr one, Friedrich's Ataxia, Machado- Josepﬁ@’@?@@g’g‘g% Lewy
Body Denentia, Dystonia, Progressive Supranuclear Palsy, and Frontotenporal
Denentia by administering a salt described herein. [0090] Another

enbodi nent Velesausingt tho sravedangthraf 4154909 Ahyesnerplive 3P aeluesswre withia anjerrer of +0.1-
dopami ner gighot bl PtalPEHB: HnShE i sPRind iRt wqge%felfé?@%}ﬁ & Bn tleO]
Anot her enbodi rrent@ﬂ?égma tﬁegﬁé? for t eg?i ng dystoni a ﬁ%eonust glsr% trenor
associ at ed ledetion. dopani nergi ¢ therapy, by administering a salt described
herein. [0092] ther e 1 t r iC
condition incl @@U@ng ny]gig%r gfllal Lnn r%%ela?d(#sg?rb%eﬁllg@ Eé@&l g%%rgm%ggog% r oke,
i di opat hic SemldePmssﬁtfb‘mdernltmz)ﬁb@iwtf%@&iﬂ@mpur pura, peripheral vascul ar
di sease, and Ra i r rein.
00031 Anot her - S0bati mony *pancone R @RTHAIE) BEYID0 NEY RS e RFGELARE 08

al cohol  adelVdasernewen Siesiedctan 64 mnsotnngeéﬁémﬁmt?ﬂe a@l@uttom on, by
admnisterlnga d f LS. a
nmet hod of treati ngbfa dg?:?ggé‘geflh% ?r%ﬂrgetng glgagé%rgérpg\%’%%argggg%Fggnigpﬁf}ﬁh

admi ni st er i Tagrmap-MerqbaldeesckG B&tcouple@iors. BIUEO TR Spretrandirydicnton?? (semaplupres a
met hod of Qﬁhlp\{rﬁl 16&2@%]&(3%9}%;@ 1%%?5 QLW @miho a subject, conprising

adm nistering to ject  an e ctive anount of the salt chosen from
conpounds of forl®90h | \AHPAC: HALC tgasurenygnt pere joriediout gyithyy HP ERMGPMESolumn
Experi ment aéym%e&%@@'é&”ﬁﬁlsb%?m Powder X-ray Diffraction (PXRD): PXRD was
perfornmed on a s 1710 powder X-ray diffractonmeter using Cuk. .

radi ation. d- spd&ioﬁbs vealebility) Bhel apprenimpiecaiubility ipgvater 1o igennog) ty368Te

PCT/ US2005/ {3343 Zl@tllle\&%alt‘a‘?%n H§ds 1395 }xht% 5‘4@’5%‘3%919@ &d@%mﬂica@iﬂr@@ﬂhﬁsusﬁﬂﬁ{ 1%} b Y7 2B

val ues were within an error e experinental error on

d- spaci ng veiheess Thadimihggles éﬁ@n@éﬁé@hé’émveéﬁn@% vr?éadetennla@atﬂe@ﬁmnmwfl

D fferenti abHeaebeiay 5@&@71'0@@1%&’ w(tP§9m E’Lﬁ%ﬁh@nsﬁh %{er %X o 1 ks, sanpl e
pan seal ed under nitrogen.” Heating rate g_L 'Ig Ranman

Spect r oscoppd mBpsyies of firgmEont ofgubyiace 1oBAfilate exci tatl on 100 mN | aser power,
Ge-detector, 64 scans, range 25-3500 cmi, 2 cm resolution. [0099] TG FTIR

Ther nogr avi rretrl c neasurenents were carried out with a Netzsch
Example 1: Preparation _of _N-(4-fluorobenzyl)-N-(1-methylpiperidin-4-yl)-N’-(4-(2-

methylpropyloxy)phenylmethylcarbamide

H

[0102] Triacetoxy borohydride (6.5 kg) was added over 1.5 h to a solution of N-

a) Preparation of

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



Ther no- M cr obal ance TG 209 coupled to a Bruker FTIR Spectroneter Vector 22
(sample pans w th pinhole, nitrogen atnosphere, heating rate | OK/mn).
[0100] HPLC. HPLC neasurenent were carried out with a HP LC1090M Col umm
Synmetry Cl®0 280686634 m [ 0101[ Sol ubility: The approxi netuSedsaBidEty in
wat er was determ ned by adding double distilled water in steps of 5 .tl to
5 ng substance and sonification of the suspension for 2 mnutes. The |imt
val ue of c ! i ssol ved anmount was determ ned. Determ nation of

sol ubi liti ggprll%&%aect% g ng/l occurred with stirring suspensions in water,
filtering off the excess, and neasuting of the anBunt of substance in the

filtrate, Exanple 1: Preparatﬁzﬁi\of/

N- (4-fl uorobenzyl)-N(1- mathyg |d|nO = QK(Z met hyl pr opyl

oxy) phenyl ni et hyl ) carbani de H)® Pr eparatio F I'yf\ CH- NNCH3 H vv

[ 01021 Tri acet oxy borohydride (6.5 kg) was added over 1.5 h to a solution of

N- met hyl pi peri #M3bne ¢3lytifoxiybynzaldehyde f(#.0dwedbahzianek (368 1] 3eB0addgy to n

met hanol ( , i { NiFk r n
mxtare ves e TP RERR oG hEIMRRY A ] FuBiifcablfe 1 TRRIFERA" oe
chr omat ogr aphythe4- $uspersolrenwsd amsfineed 769§ . °@) sk uti clayof T&@%resg’mdh ufm

hydr oxi de i !

mai it ai i gy ERe Sl B B b By SRV R RS elndon Pt R TP,
resi dual vokadnethemeGtdpi tters. Ethyl acetate was added (26 L), the solution
was stirred for 15 mn, the phases were decanted over 15 mn and the | ower
aqueous phase was discarded. Ethyl acetate was distilled under reduced
pressure frohepamtigrggani c phase at 73-127 C. At this stage the residue was
mxed with a second crude batch prigpar ed according to this nethod. The
conbi ned products were then ngistild’ed at -140N©H 20 nbar to yield 11.2
kg product (> 82%. -20 WO 20067‘ %8761 300057 034376 b) Preparation of
HZ HOHQO/-\ CO 3C/ H Hg[dYﬁOSl 4- H\Nd benzal dehyde (4.0 kg) and

et hanol (20 1) vvere added to a solution o |sobuf'yl brom de (9.0 kg) in
ethanol (15 1) ?SS' H%r%gynmﬂét@% 13 vtk 9.7 wg)swaéﬂqéaéd 86k bldgucs YRRENsi on
was refluxed (7 0) for S. The residual 4- hydroxybenzal dehyde was
checked by PFiSloEs (Skepi? 444 1, Tmc@@g%eth%ﬁpbﬁ‘*wa“éhec%we@wnt\baszélueedaﬂa°C) for 3 h.

Unreacted residual amounts of the compound of step b was checked by HPLC (< 5%). The

suspension was cooled to 30 °C, filtered and the filter was washed with ethanol (54 1). The
solution was concentrated by distillation under reduced pressure at 30 °C to a residual volume of
67 litters. The solution was cooled to 25 °C and water (110 1) was added. The suspension was
concentrated by distillation under reduced pressure at 30 °C to a residual volume of 102 litters.
Petrol ether (60-90 fraction, 96 1) was added and the mixture was heated to reflux (70 °C). The
solution was cooled to 40 °C and crystallization was initiated by seeding. The suspension was
cooled to 5 °C and stirred for 4h. The product was centrifuged and the cake was washed with
petrol ethier (60-90 fraction, 32 1). The wet cake was dried at about 40 °C to yield 16kg product
(63%).

d) Preparation of

[0105] The product from previous step ¢) (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 checked by HPLC (for

information). The catalyst was filtered and the solvent was distilled under reduced pressure at 36
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used in the next step. c) Preparation of H H3C QO NOH H3C/H O/-\ \H
[0104] Hydroxylam ne (50%in water, 8.7 kg) was added to the product from
previous step b)(174 1, 176 kg) and ethanol (54 1). The suspensi on was
refluxed (AWOQoeshais78 h. Unreacted residual amounts of pdraisaespesned of step
b was checked by HPLC (< 5% . The suspension was cooled to 30 C, filtered
and the filter was washed with ethanol (54 1). The solution was

concentrat ‘f@to@’ﬁn‘é! Rlunhe cﬁ‘% L q nEf‘ﬂ?ldq%Etatlé LS Gl Ri'a@cﬁa%‘d rtl‘i‘e rﬁ&tu?eowsg Hefedto &Rk dual

volume of 67 |litters. The solution was cool ed C and water (110 1) was
added. The(’s u§b\§ﬁ% ?6??1%@% T%mm M 6ePlasyto ¢p S€ |av<1 ﬁlﬁ Cyptalligtier Weenilisied

pressure aty ggdggtﬂwas&}?cﬁélgi%a\lvasvéﬂomooé101% aha tsti@EdS for 2038t TR PRI 'wa 60- 90

fraction, 96 was added and the m xture was heated to reflux (70 ©. The

sol ution - 9@?%6 Preythe Gekaoves Wrbed Vs € RPTippsAalicdy! wstete Qi d b ethenirt s&&di ng.
The suspenghofied@s terRednPé of Booat 40 @ yild giggdichpr 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 Cto yield 16kg product (63%. d)
Prepar at i og) @dpatdBon o3/ H C\ O CHZ NH2 H3C [ 0105] The product from previous
step c¢) (15.7 kg) was dissol ved in ethanol (123 1). Acetic acid (8.2 kg)
and pal | adi um on char coal {5{? 2.1 kg) were added. The oxine was

hydr ogenated at 22 C and YWar-Yar 4h surrﬁtl on of oxime was checked by
HPLC (for information). The /eﬁt al yST W NG t he sol vent was
distilled under reduced pr"és?sure at 36 ¥ WO 2006/ 036874 PCT/ US2005/ 034376

Cto a final of 31 1. E wa dded and. the m xture
was heated to r@?ﬁx (aesopy s E’J‘#\‘f%lhy%f”é‘ %{3§{ Igﬁ l‘:gl)zl*P‘uaeq a@i@l}? iaSFFpﬁH‘é’n(?gBlFed to
45 C and t h@der ftsh lebiodastdpod) (MA%kg) Mihtptaiedd] 1).Mhe @ 6Ebn s hdid tGUBTR RiFieON WaS

Cake was wRRCERABRS hPEFo it TR iy Bt 325 1 Ry iAeE cake

was dried sdparated.€Mip esladntiwves edmaabdby didlafort whdy redude Bprisgure 414465 °€) HE@par at i on

of H H3c:w/as a}ddg_gS !\)K;r% it ?’vas removed by distillation under reduced pressure at 58-65 °C, Heptane

was added (7 1), the solution was filtered and the filter was washed with heptane (7 1). The
solvent was removed by distillation under reduced pressure at 28-60 °C. Tetrahydrofuran (THF,
107 1) and triethylamine (TEA, 6.8 kg) were added and the temperature was fixed at 22 °C. In
another reactor, phosgene (5.0 kg) was introduced in tetrahydrofuran (88 1) previously cooled to -3
°C. The THF and TEA solution was added to the solution of phosgene in 3h 50 min
maintaining the temperature at -3 °C. The reactor was washed with tetrahydrofuran (22 1). The
mixture was stirred for 45 min at 20 °C and then for 90 min at reflux (65 °C). The solvent was
distilled under reduced pressure at 25-30 °C to a residual volume of 149 1. The absence of
phosgene was controlled. At this stage, there still was phosgene and the suspension was degassed
by bubbling nitrogen through it, After this operation the level of phosgene above the solution was
below 0.075 ppm. The suspension was filtered and washed with tetrahydrofuran (30 1). The solvent
was distilled under reduced pressure at 20-25 °C to a residual volume of 40 1. Tetrahydrofuran
(51 1) was added and the solvent was distilled under reduced pressure at 20-25 °C to a residual
volume of 40 1. The final volume was adjusted to about 52 litters by addition of tetrahydrofuran

(111). The solution was analysed and used in the next step.
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[ 01061 Aqueous sodi um hydroxide (30% 5.0 kg) was added to a suspension of
the product fromprevious step d) (7.9 kg) in heptane (41 I). The solution
was heated to 47 C, stirred for 15 mn and decanted over 15 mn. The pH was
checked (p he aqueous phase was separated. Th vent was
renmoved byk%&%q @?g?%on under reduced pressure at 47-65 gﬁﬁﬁﬁ%wﬁﬁ%” was
added (15 1) and it was renoved by distillation under reduced pressure at
58-65 C. Heptane was added (7 1), the solution was filtered and the filter
was washedHiraparatieemf heditl¢ Fompoundiiéormylellvent was renoved by distillation
under reduced pressure at 28-60 C. Tetrahydrofuran (THF, 107 1) and
triethylamne (TEA, 6.8 kg) were ded and the tenperature was fixed at 22

C. In another reactor, phosgene 0 kg) was |ntrod|it|‘c:ed i n tetrahydrofuran
(88 1) previously cool & he THE and 'EEA/S@L@L.; on was added to the
sol ution of phosgene in 3 i nt ai 0 ththerrperature at -3 C. The
reactor was washed with t ydr furan (2 The mxture was stirred for

45 mn at 20 C and then for 90 d’m;/n\@t’ ‘efngux 65 C). The sol vent was
distilled under reduced pressure at II25 30 Cto a residual volune of 149 1.
The absence of phosgene was control I ed. At this stage, there still was
phosgene and t hB18lispeiibé podwa otiggassiedieplr) (Hubivas adgdediit i dgen séibtiamudgh it

Af ter t h| s i ve th i el ow
0. 075 t}%ﬁgc{d%,g% glnstg{ao I( é)fHQFet ergi?? and(%egkgtdﬁw%t ?R‘Jt g’h‘ﬁ%ﬁ?“% fl t‘}}rﬁ an (30
1). The sotevrelwﬁrofums(lall)sﬁnd Itlheerdlxulmjeus gigretll derdl Shr Resglurlepraduc@ i TheGirstaten

residual vl uge,f wHiple TEEE&@JH’@EP&M&%Q %(@%né on‘%ﬁa@%&%ﬁ lpg%%ré h8,sgl vent

was distilled un(ggbyredu ressure r esi volume of 40
1. The fi n&l tovolegides! walsmadf m;‘lle@htrgoahﬁ‘@mt B2-Gi a7 ég)swwdadtitheirmmtumfwas

step. 22 W douerbes LR 02 St P B el R AR RGO P el BB ¢
(1: 8 To)(?)llm'?' hgﬁvai Gmlétidebfylrdlsﬁl-l&rog\I‘;l:lddﬂlreduFed@reséLﬁ:H-aCV:Q-ZZ& °C t@l&lzrem@HIZ vd]urné\lblf LCH2 O
; ]Js%pr% acetataggg 15) as ac%'é b?%) i %)lgf?cf(n (ilf)[he\,\%? &Qnnod und dcl)’ O?rmlplg rIT W?TEZ 1) at

solution o roms
17 C. The Ic@ntwlswasxalmmd)f mmlhtleslve‘mqrhammn@]fﬂyrsain p(ozliﬁcts]i)rorathd ptehieusneaxtions.e was

stirred fo G];l?\gl ?fﬁ%%blgeé? orf? éga%?elyleflc{ gqabts&%tdilfly aﬁi Sus olid"@S checked by HPLC.

The sol ven duce pressure at 20-38 C
to a re5|dual voI ume of 165 1. Charcoal (Norit SXI-G 0.7 kg) was added, the

{“eﬁ ;L? d\rNg Px% e t{?ﬁ%)ffz@{z]x Jﬂu%wgleds%%lﬁ-ﬂg(lfnke Hy B8 Fiainl 060 N 08 ARSH NS HESky Jihd N
nylmethyl)carbalmde hemi-tartrate
[0108] To the solution of the compound of Formula I in isopropyl acetate (96 1)
from step { was added at 23 °C a previously prepared solution of tartaric acid (1.7 kg) in water
(1.7 1) and tetrahydrofuran (23 1). The residual suspension was stirred for 2.5 days at 22 °C. The
tartrate crude product was centrifuged and the cake was washed with 4 portions of isopropyl
acetate (4 x 23 1). A total of 107 kg of mother liquors was saved for later use in obtaining the

tartrate salt. The wet cake was dried at about 40 °C to yield 8.3 kg (50%) product.

h) First Purification

[0109] The tartrate crude product of step g) (8.1 kg) was dissolved in demineralized
water (41 1) at 22 °C. Isopropyl acetate (40 L), 30% aqueous sodium hydroxide (4.3 kg) and
sodium chloride (2 kg) were added. The pH was checked (>12) and the solution was stirred for 15
min. The solution was decanted over 15 min and the aqueous phase was separated. The aqueous
phase was re-extracted with isopropyl acetate (12 1). Demineralized water (20 1) and sodium
chloride (2.0 kg) were added to the combined organic phases, the solution was stirred for 15 min,
decanted over 15 min and the aqueous phase was discarded. Charcoal (0.4 kg) was added, the

mixture was stirred for 20 min and filtered. After a line wash with isopropyl acetate (12 1), the
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was renoved by distillation under reduced pressure at 20-25 C to a residual
volunme of 30 1. |Isopropyl acetate (96 1) was added to obtain a solution of
the title conmpound of formula I, which contains a snmall anmount of

i mpuriti es,wpgb@%ﬁgg%e mai nly side products fromthe pr e‘}q%%{?ﬁ%ﬁ% ons.

Renoval of ofvent froma sanple yields a substanti al ous solid.
g) Preparation of

N-(4-fluorobenzyl)-N-(1-nethyl piperidin-4-yl)-N -(4-(2-methyl propyl oxy) phe-
nyl met hy| e 3RP samedindenridrcst @reetco) 29%5 theHersmst (o oS e edhieund of

Formul a | sifeds®RRaOfykd 8F €5 alirat U9 6C Ihen, I8 06N sSIVER whs MAB v QKktiBdtioddnder 2
previ ously ci[h)‘repar ed solution of tartaric_acid and

1 (1.7 kg) inwater (1.7 1)

t et r ahydr SFUFSRresses o §8-4 e Thediguss clrpertdi Sﬁ”@\ﬁgregfqrrlrféah? grdyctyiagays at
22 C. The ceftifugé@dr tRd chlte wRs Gdited wivd S8R (3 ) upedyanembdiad 6 BkemMBY (9ashed
with 4 portjons_ of isoprop acet ate ot al of 7

| (4 x 23 1). At f 107 kg of
i her |1 bR disved iy Bapes DE 61 Tideol e ot brbicasd 2 kebpeaie bt . The
wet cake Was adied £d5 et adiUine 40s Washdd with €tk (31)KUhd 20%on RF0dbMtd 13 i, r st
Purification &0109 The tartrate crude groduct of ste

g) (8.1 kg) was
di ssol ved SPHCH @ Hisr &R SRl ofyie spopoyad of Fgrmuisl, ghen r%ﬁmm co0iRdttat’e “C40 L),
3g°d/o Sq U_?_ﬁUﬁ SSH A, btlﬂeﬁ)édﬂﬁv(;tkr?&rzg&e &r(l;lga arr]lana)ollea@@im. AlfteOl4 Het tggftéiﬂﬂe]r-ég&lée.
added. e s chec > and the solution was stirr or m n.
The- sol ut (BHPTOSIG. HECHRT DECATE o180 fh Mo JOT B St Tihe el ekt od
The aqueousied fABRE4NES of B letstyleltd I@ch e hBmi-Gafatc0opyl acetate (12 1).
Dem neralized water (20 1) and sodium chloride (2.0 kg) were added to the
conbi ned organi ¢ phases, the solution was stirred for 15 mn, decanted over
15 m n and)Rheyadiimaoas phase was di scarded. Charcoal (0.4 kg) was added, the
m xture was stirred far 20 min and filtered. K After lin sh with,
i sopropyl acet A{Ié&( 12011?98 gtog]geml-'f a\?\d’%ﬁﬁéf’b%@@fﬁ%@ﬁ@ﬁ%ﬁfﬁﬁfg Csol vent
was renovad 1 Lhekedbsdlae sbad] pdabasieoaledind®d st2hng o 480t AAeod1 A rdg ofNasSCatded and
the suspension was stirred _for. 15 mn at 40 C. Then, 8 1 of sol vent was
emoved by aTAtRI R ER AR AL MPERL T FreeRarbendihsmepien ALt (Hoky was
cool ed t o pafle @ithiN d hSTHerstpensiowab hdated 1fuen Py GIRCCInd BRE cosl@tb 48 PO gadragnd 1t he
cake was hed_wi th heptane (5 1).. The wet conmpouynd of Fornul a , 5 kQg)
sl osol T2t T SPRERRSEIgn o ireiing. Y48 cofiPDy gnCat & EPRAD LI Co. 79
kg) in et hEMeakystallihe byecipinas vasldedrattl v SilGaadttaddnie botlle Wia Svaskahadh Wo trfl
et hanol (91). The solution J cooled to.43 C . .seeded with JLartrate
Salt ot LR EBERLrRE Ror Yar Do HarotE G T HE b B A 5C3 T 1 30
mn, stirriedsad yitlhilss ¢ epgptlintpufedehbtarrhie and cooled to -5 C. After 14 h at
this tenperature the product was centrifuged and washed with two portions

of ethanol (2x6 1). The wet cake was dried at about 45 C for 76 h to yield
4 kg of thgShedrdiputifoatisrate. i) Re-crystallization [0110] 150,0 g of

hem -tartrate ined in h di.ssol ved under stirring.at, 6 in 112 m
absol ute et hang{?ltlzLd S]ﬁeﬁ %%)fot}qgg“%%%“ BEPRFL grﬁmt %ep4§ “@Sg‘fss%v%dgl&ﬁ%g&r ate of
L ¢ mn. water. 500 ml TBME was added and the pH was adjusted to 9.8 by addition of 2 N NaOH

solution. After precipitation of a white solid, the aqueous phase was extracted S times by 500 ml

TBME. The organic phases were concentrated until a volume of about 400 ml remained. The
solution was stored at 6°C. The precipitate was filtered, washed with TBME and finally dried in
vacuum for 5 hours. Yield: 8.24 g of a white powder. The mother liquor was concentrated to a
fourth and stored at 6°C. The precipitate was filtered and dried in vacuum for 18 houxs. Yield:
1.6 g of a white powder.

[0112) PXRD revealed a crystalline compound of formula I. No Raman peaks from
tartaric acid were found. The first scan of DSC (-50°C to 210°C, 10°K/min) revealed a melting
point at 123.6°C. Above about 190°C, the sample started to decompose.
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Crystallization started after a few mnutes at this tenperature and the
suspension turned to a thick paste within | h. The suspension was heated
again to 60 C and then cooled to 48 Cat arate of 1 C mn. The obtained
suspensi on stirred and was cooled to 15 C at a cool i rate of 3 C h.
The cr ystal%%@“&%&:l pitate was separated by filtrati onpgﬂﬂjsf%goﬁﬁtl e was
washed with 10 ml  absolute ethanol cooled to 5 C The crystalline residue

was dried under vacuumand 40 C for 50 hours to yi eI d 146 g cr stal l'i ne
pure hem Example atd  Prepgiationd ¢fL 4efhrorobe; -mathylpigeridigf-YDRE (63t r at e

sal t prepa@dnlb ARG %115&@%&13%&@9&&{@@“&%&?& M water. 500 m TBVE vas
added and the pH was adj uste ron of 2 N NaOH sol ution.
After precipitation of a white solid, the aqueous phase was extracted 5

ti mes by O mM TBME. The organic phases were concentrated until a vol unme
of about O mM remained. The solution was stored at 6C. The precipitate
was filtered, WaEded & mg of BREragndd ﬁfornrﬁtlallnylccﬂlan@d*olmg Clvla@eldmeFQﬁUSI&nMurs
Yield: 8. t c 2to a
fourth anﬁ-l stl(x)ﬂr)éet aft@mg ﬁ’ﬁgﬁﬂ%gogc%glgttu%?tgp%g ffplglli;3 ere 1lIbd%{&eg%? %ﬂvacuum
for 18 hol.gnd ¥erstered fot 3¢ mip 238 Whilbeepreripitdie MaS[fD@m]ofﬂ%XR@rlcdam@alfedOa

crystalli f - . d were
Found. Thatt g sz ceath s PEHne abie PR SRR R Reted Mo phhe Sl o

poi nt at $0@ vecerysdbinee about 190C, the sanple started to deconpose. -24 VO
2006/ 036874 PCTIUS20 O 510 3 43 7 6 Exanple 2: Preparation of

N- (4-fluorobenzyl)-N(1-nethyl pi peridin-4-yl)-N-(4-(2-

met hyl pr oayl oxv) phenyl met hvl ) carbami de citrate of formula IV a) [0113] 90 ny
of the product m 1 e in5.0
m et hyl acet at e #heE)sfgigB gfl glg%aglgts??}l?ﬁeg&mg 45 W%%H?rngn%?cgg’er(cm n),
cool ed t os@Bendeddn 1@ fAchl Ftlhélriicmt@rTé@iSlmeﬂSI%WﬁﬁShﬂ%Ftl aQ@fC(fOF Yheinpthercstised gt e was
filtered Mc PoP% i 84 fofin e R& 6Pin 2 1oc ny L Qnsﬁ)% 8 mére@a,wgi;eal line
white po tical mcroscopy shows that the btalne solid

crystalli weth hmtan[emmg 3 omgref aowhlteWéysﬁ@H@dwdef Mot aEeagqiheme m@i@neaelﬁ gy
Citric ackd G ¥o§fa§19§e%9m' 87 I dgtemmegtbmﬁ ffe?érﬁfa?&%nn%%@alo?h‘&&?'atsd QR was

stirred at , then'stirre and finally
stirred feof 1%4¢rnm(ﬁsﬁl Thamegravineirysd SPERR) sbevedg pss|lpss pbebonhl7Yhetiet 60w t h

hept ane, [ I t herm c
ook noar THELY T iR b fed ) o r el Rl e BOEPblid & BRL IO
di f f er ent iSalubifyamnivalgr o osbowtet4 ynganl. dhe adrgstalligfie [po@grnicmainBEGybstantially

Ther mogr a‘ﬁhﬁ‘?ﬁvéé’ whehGidr %ci 1 %Q&VX‘?&OS‘; %B%ﬁodt PR %Dgaa?l;b]'gén Qon.?a%epg-%ﬁﬁea'?eéeso and

160 C, whi Tiributed to a sttron
about 170 w@s 99.4% compared to reference value of 99.9%). Elemerltal analysis and 'H-NMR complies

with an 1:1 stoichiometry.
[0115}) The powder X-ray diffraction pattern (PZXRD) of the obtained citrate salt is
shown in Figure [ and the characteristic peaks in 2 theta with the corresponding d-spacing values

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 15.9 m
11.2 7.9 m
12.6 7.0 \a'4
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Solubility in water was about 14 ng/m . The crystalline powder remained
substantially wunchanged when stored for 1 week at 60 C and about 75%r - h.
in an open container (HPLC area was 99.4% conpared to reference val ue of
99.9% . H alysis and 'H-NVR conplies wth an_J; toichjometry.
[0115] The%\%g}?“g(@r ay diffraction pattern (P-XRD) of 1”;}@’1‘1820[0%,5%&% Citrate
salt is shown in Figure 1 and the characteristic peaks in 2 theta with the
correspondi ng d-spacing values in A are given in Table 1. Table 1:
d- Spaci ngs for the comptuhd of forma@la IV Angle [#29] d-spacings [A]
Intensity (qualitative);4@.8 31.8 ¥y§ 5.6 15.9 i, 11.2 7.9 in 12.6 7.0 vw
-25 WD 2006/ 036874 PCTI #1153005/ 03435@ 12.9 6.9 w14.06.3in 14.9 5.96 in
15.2 5.83 w 16.9 5.23 M~17.9 4. 9%%w 18.1 4.8F vw 18.9 4.68 in 19.5
4,56 in 21.3 4.17 in P129 4.05 w83R22.5 3.95 inw22.7 3.91 m 23.4 3.79 w
24.1 3.70 vw 24.5 3.621w 25.5 35 w 28.5 3.3 w 29.9 2.99 vw 31.0
2.89 w Exanple 3: Prepali%i on of 4.94
N- (4-fl uorobenzyl)-N-( 118r'r}at hvl pi peﬂwdi n-4-vl)-N Y‘2’4-(2-

. . VW

18.9 4.68 m
19.5 456 m
213 4.17 m
21.9 4.05 w
22.5 3.95 m
22.7 391 m
234 3.79 w
24.1 3.70 VW
24.5 3.62 vw
25.5 3.49 w
28.5 3.13 w
299 2.99 W
31.0 2.89 w

Preparation N-

methylpropyloxy)phenylmethyl)carbamide fumarate of formula V

a)

[0116] 90 mg of the product from Example 1 and 24.3 img 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-butyl methyl ether (TBME). Yield: 83 mg of a white powder. PXRD
and Raman spectroscopy indicate a crystalline form A, containing amorphous parts.

[0117] The powder X-ray diffraction pattern (PXRD) is shown in Figure 2 and the

characteristic peaks 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 s
5.6 15.7 ]
6.1 14.5 s
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met hyl propvl oxy) phenyl net hyf ear bam de fumarate of fornmula V a) [0116] 90 ny
of the product fromExanple 1 and 24.3 ing fumaric acid were suspended in
5.0 mM ethyl acetate. The suspension was stirred at 60 C for 15 min, then
stored for 5 11 232 C. Optical mcroscopy revealed a crystalline

subst ance. ‘?’K’é"@%@ﬁ@ sion was filtered and washed with IEC-TM%?S/OWW et her
(TBME). Yield: 83 ng of a white powder. PXRD and Ranman spectroscopy
indicate a crystalline formA, containing anorphous parts. [0117] The powder
X-ray diffraction pattern (PXRD) is shown inm2Figure 2 and the
characteristic peaks in 2 theta with the corsesponding d-spgcing values in A
are given in Table 2. Table_2: d-Spacings f‘o’r the conpound of fornula V
form A Angle [20] d-spaci ngss'[lA] Intensity (19]8|al itative) 4™ 21.7 m 4.8
18.3 s 5.6 15.7 s 6.1 14.598 -26 WD 2006/036874 PCT/ US2085/ 034376 7.0
12.6 s 7.2 12.3 m 8.1 10.93w 9.7 9.1 w Xkx16.8w 13.8,6.40 w 15.1
5.87 w 16.0 5.52 m 16.8 5. gm 17.3 5'126%\/0 18.8 4.72 s 19.0 4.66 s

19.7 4.51 m 19.8 4.47 s 20" 4.24 m 24.5°3764 in b) [01Y8) 180 ny of the
product from Exanple 2 and 4B.2 ng fumaric a8fd were suspemded in 10.0 in]
ethyl acetate. The suspensiomgas stirred atsp0 C for 30 mg, then for 90

16.8 5.26 m
17.3 5.12 A4
18.8 4,72 s
19.0 4.66 ]
19.7 4.51 m
19.8 4.47 8
20.9 424 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 ethyl 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 CQ,,
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.

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 ml ethanoi and added to the suspension. The
resulting mixture was stirred at 50 °C for 1 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 23+2 °C. The precipitate was filtered off to yield
191 mg of a crystalline white powder. PXRD and Raman spectroscopy indicate a érysta]line
form B. The solubility in water was > 500 mg/ml. TG-FTIR shows a mass loss 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 changes of the substance after 3 days, detected with Raman spectroscopy. 'H-

NMR complies with an 1:0.75 stoichiometry (base : fumaric acid). The crystalline powder
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mn at 40 C and finally for 70 min at 23 C. The precipitate was filtered off
and washed with heptane, yielding 167 ng of a crystalline white powder.

TG FTIR showed a mass | oss of about 8.6% between 60 and 170 C, which was
attributed 59%'2 rhed water, ethyl acetate and CO2. Deg sition started
at about 16 . %@f MR conplies with an 1:0.75 stoi chi oﬁ@fﬁ@z"?%ﬁﬁﬁ fumaric
acid). PXRD and Raman spectroscopy indicate a crystalline formB. ¢) [01191
48.6 ng of the product from Exanple 2 was suspended in 10-0 nil ethyl
acetate. 18GmMaAyS substentialy enshangodashedistosd|furddvael atl60FC aad Rbavol5%antl imerdednt o t he
suspensi on. colRfer (RS drdalhs B 4o 4B, %&&M&d« L P8 £24f Rlis doshIOW then
at 23 C for0021 re]ro(Lrs aTﬁeréa fter, ° E X hyl gcetoate V\);.S 1330 Ec;i)‘ aﬁgﬁ?he

sol ution vva@vq*ahlﬂrteméwdeéﬁarmlé@rerﬁpfquﬁwﬁshml fogar@e. The sol vent vol ume was
reduced to half [Byop n'ﬂe%%erf)k%yd?ﬂ‘éjctgn Bét enhﬁm% eﬁ@@nﬁrhﬁ%r@@'qf%dme The
formed suspension was further stirred ours at ~The

preci pi t at eSRSICRSHF pedkeil 2dheta vigh e 'éJUGSPOEL@lg hpacne wlier iidh aiF Biverendialtle & powder .
PXRD and Ranan spect roscopy indicate a crystalline formB. The solubility

in water was > 500 /M. TG FTIR shows a mass | oss of about 0.9% between
70 and 140 @—ev@wfléﬁa%§f%f}FPP‘BBRué%IOfth"“é‘faMfonaget ate. Stor age at 75%r.h. in

an open contai ner revqglng relangessings N subsiRc@uatdof) 3 days, detected
wi t h Raman spectroscap;L__H:__EhB_cnn:pLLes_mu_h_a.n&ls_sLm chionetry (base
. fumaric acid). The crys#dlline povddr -27 WO 2006(036874

PCT/ US2005( 034376 remai nggsubstantigly y unchangedyiwhen stored for | week at
60 C and about 75%r. h. |2 an open contai ner (HPLC area was 96. 7% conpar ed
to reference val ue of 99 It is (§SS| ble that the crystalline powder is
a mxture of a fumarate aﬂ@ a hem - fl@rﬁarate. (0120y The powder X-ray
diffraction pattern (PXRDygi s shown yn Figure 3 ang, the characteristic
peaks in 2 theta with the © rresponding d-spacing values in A are given in
Table 3. Table 3: d- Spac]i nsgs for thg corrpound of fornmula V formB Angl e
[20] d-spacings [A] Intendi%y (quali8ative) 4.8 18.4 vs 5.6 15.7 vs 7.0
12.6 vs 8.8 10.0w 9.6 9.2 in 10.%88.4 m 10.9 81w 11.3 7.8 vw 11.8
7.5w 13.1 6.8 m

11.8 7.5 w
13.1 6.8 m
13.9 6.37 m
14.5 6.12 m
15.6 5.68 m
16.1 5.50 vs
17.3 5.13 m
18.0 493 s
18.9 4.70 S
19.7 4,51 S
20.2 439 m
20.6 430 m
21.3 4,17 s
21.9 4.06 s
22.9 3.88 m
23.3 3.81 w
24.3 3.66 m
24.4 3.64 m
26.1 3.42 m
28.7 3.11 w

methylpropyloxy)phenvlmethylcarbamide maleate of formula VI
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13.9 6.37 in 14.56.12 m 15.6 5.68 m 16.1 5.50 vs 17.3 5.13 m 18.0 4.93
s 18.94.70 s 19.7 4.51 s 20.2 4.39 m 20.6 4.30 m 21.3 4.17 s 21.9
4.06 s 22.9 3.88 m 23.3 3.8l w 24.3 3.66m 24.4 3.64 m 26.1 3.42 m
28.7 3.11 w Exa 4: Preparation of

N- (4-f1 uor oB’Qr??W 0368 (1- met hyl pi neri di n-4-yl)-N - (4-(2- PCT/US2005/034376

nmet hyl pronvl oxy) phenyl net hyl ) carbam de nal eate of formula VI -28 WO

2006/ 036874 PCT/ US2005/ 034376 a) [0121] 181 ng of the product from Exanple
1 and 48.2 ng nmaleic acid were dissolved in 10.0 m ethyl acetate. The
solution was stirred at 60 C for 15 mn, then for 20 min at 232 C
Precipitation of a white solid started after this tinme. The suspensi on was
stored at 5 C flo2148 HEUrmg ahthetiredyct fiem Foshpiat! andl 4k mgamalsiedededre o a
fourth by a:ni : : } The
whi te sof | 4 Saelan? Rt A1 pedlt BffcRbonysy bRy GO P AEm B PR Do
and Raman $38¢{C. d’sqvmztyﬂmmﬁ p ditescdid steysitadibl this dime oFha suspERsion|vRs sth!@dvat 31°0mas S

| oss of ab 7 t rbed -
wat er and g?’fﬁgl hogra{%gate%%@ﬁpﬁe n%g“g}je ?{% (S)%dléc;égrotcd g o%?ﬁ) or&t%dé%%%&g SEO([??%?B% The
powder X-ra{ vehswrrtm«tdu fem”;iapptseTh? WK Was fidterodaft ivildirggl B engdf a g stalkine
characteri S&oh&elpfﬁké 2hd R%g%xh?&e@tr%t@ 1P &&§1ﬂﬁ@§irﬁ9Téﬁ§@u 91# Q? akdes in A

are given in Tab acl ngs e conpo ormul a VI
Angl e [20] less9palduhd3¥[ bafveen 6@ and ﬂ@P Cqwvhich tvas piréptedBo pbsgrped wajer and ethyl

acetate. Decomposition starts at about 160 °C,
[0122] The powder X-ray diffraction pattern (PXRD) is shown in Figure 4 and the

characteristic peaks in 2 theta with the corresponding d-spacing values in A are given in Table 4.

Table 4: d-Spacings for the compound of formula VI
Angle [°26] d-spacings [A] Intensity (qualitative)

52 17.1 W
6.8 13.0 Vs
8.9 10.0 w
10.3 8.6 w
11.2 7.9 w
12.5 7.1 vw
14,7 6.03 vw
15.5 5.71 7
16.9 5.24 m
17.8 4.98 m
18.2 4.86 w
18.6 4,77 m
18.9 4.70 w
20.3 4.37 m
20.7 4.29 W
21.2 4,19 Vs
21.8 4,08 vw
227 3.92 w
237 3.76 w
242 3.67 w
24.6 3.62 m
25.3 3.52 w
260 3.42 W
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6.8 13.0 vs 8.9 10.0w 10.3 8.6 w 11.2 7.9 w 12.5 7.1 vw 14.7 6.03 vw
15.55.71 vs 16.95.24 m 17,8 4.98 m 18.2 4.86 w 18.6 4.77 m 18.9 4.70
w 20.3 4.37 m 20.7 4.29 w 21.2 4.19 vs 21.8 4.08 vw 22.7 3.92 w 23.7
3.76 w 24 24.6 3.62 m 25.3 3.52 w 26.0 3.4 g 6

5006/ 03667 VPG oe 1054370 Angl e [20] d-spaci ngs [AfCT’/WF‘Ze"nS?“V@
(qualitative) 5.2 17.1 w 6.8 13.0vs 8.9 10.0 w 26 3 3.38 m 26.8 3.32 vw

27.3 3.27 m 28.43.14AXW 028'7 1OW 93305m ;.297W 32.6 2.75
W gle [°26] pacmgs Intensity (quahtatwe
5.2 17.1 w
6.8 13.0 Vs
8.9 10.0 w
263 3.38 m
26.8 3.32 VW
273 3.27 m
284 3.14 VW
28.7 3.10 w
293 3.05 m
30.1 297 w
32,6 275 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 solution was stored at 5 °C for 5 days. The solvent volume was
reduced to a fourth by a nitrogen flow and storage at S ° 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/ml.

Example  5: Preparation  of  N-(4-fluorobenzyl)-N-(1-methylpiperidin-4-y1)-N’~(4-(2-

methylpropyloxy)phenylmethyl)carbamide malate of formula VII

(0124] 181 mg of the product from Example 1 and 56.0 mg L-(-)-malic acid were
suspended in 10.0 ml ethyl 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 crystalline white powder. PXRD and Raman spectroscopy
indicate a crystalline 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. Elemental
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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[01231 181 ng of the product from Exanple 2 and 48.0 ng nmaleic acid were
dissolved in 3.0 mM acetone. The solution was stored at 5 C for 5 days. The
sol vent volune was reduced to a fourth by a nitrogen flow and storage at 5
continued for 48 hours. The solvent was evaporated at anbient condition and
2 m hept an®OHYB0G4| acet one were added under stirri ngPCTERRIYEHY0 was
continued for 24 hours. The precipitated solid was filtered off to yield 182
ng of a crystalline white powder. PXRD and Ranan spectroscopy indicates a
cryst al | i ne Tak 6tdagpacingfocthe varpopaiad fdpinyla ¥@im xed wit h anot her crystalline

form TG FTIR shows a nmgss_lgss o 5. 99 and 160 C, which
was attributed to abso?gggebg@er,Ea%%&%ﬁg]andﬁﬁﬁggﬁgﬁg?ﬁ%%conposition
started at about 170 C. 'H:NWVR conpliies with an 1: 1xstoichionetry. The
solubility in water was > 0 ng/n1.lgganple 5: PreQaration of

N- (4-fluorobenzyl)-N(I-methyl pi peridin-4-yl)-N -(4-(2-

net hvl propvl oxy) phenvl net 8 ) car barmi d&1mal ate of fonmula VI1 [01241 181 Ong
of the product from Exanpl®e41l and 561Dong L-(-)-nmalsc acid were suspended
in 10.0 m ethyl acetate. ;Jhe suspensjpon was stirred at 60 C for 30 nmin to
forma clear solution. The solution was stored at Cfor | day. The solid
was filtered off fromthe $érned susfension yieldi¥g 155 ng of a
crystalline white powder. 1IPXRD and Ranman spectroscofy indicate a
crystalline formA. TG FTIjR,shows a nass | oss of abgut 5.5% between 50 and
160 C, which was attributeé to water_ and CO2. Deconposition started at
about 160 C. El enent al aﬂépysis and &H NMR conpli €8 with an 1:1
stoichionetry. Solubility 160 water wa$2> 500 ny/ m .w[0125] The powder X-ray
diffraction pattern (PXRD)g4iss shown kRsFigure 5 andgthe characteristic
peaks in 2 theta with the %grrespondi@g d-spacing values in A are given in
Table 5. -30 WD 2006/ 036874 PCT/ US260/3/ 034376 Tabfe 5: d- Spaci ngs for the
conpound of formula VI1 An§ile [ 28] d48pacings [A] Imtensity (qualitative)
4.4 19.8 m 5.5 16.2 w 6.18413.1 vs 4434 12.0 s 1031 8.8 w 10.3 8,6 w
11.5 7.7 m 12.2 7.2 m 1445 6.1 m %550 5.92 w 16,5 5.35 s

18.8 4.71 vs
19.2 4.63 m
19.5 4.55 m
20.3 4.37 vs
20.7 4.29 vs
21.3 4.17 s
222 4.00 §
22.4 3.97 m
23.0 3.87 8
23.2 3.83 s
23.7 3.75 W
24,7 3.61 m
25.0 3.56 VW
27.5 3.24 m
29.2 3.05 w
29.9 2.98 w
30.5 - 2.93 w

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

methylpropyvloxy)phenylmethyl)carbamide phosphate of formula VIIT

[0126] 181 mg of the product from Example 1 was dissolved in 3 ml 2-propano].
842 ul phosphoric acid (0.5. molar) was added and a 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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17.5 5.05 s 18.1 4.89 m 18.4 4.83 s 18.7 4.75 vs 18.8 4.71 vs 19.2 4.63
in 19.5 4.55 m 20.3 4.37 vs 20.7 4.29 vs 21.3 4.17 s 22.2 4.00 s 22.4
3.97 m 23.0 3.87 8 23.23.83s 23.7 3.75vw 24.7 3.61 m 25.0 3.56 vw
27.5 3.24 5w 29.9 2.98 w 30.5 2.93 w Exa : ation of
N-(4-f 1 uor gﬁé’ﬁ’?@ 3‘-?%9( 1- met hyl pi peri din-4-yl)-N -(4-(2”%&”9520@0%%

nmet hyl pr opyl oxy) phenyl net hyf car bam de phosphate of fornula VII1 [0126] 181
ng of the product from Exanple 1 was dissolved in 3 ml 2-propanol. 842 d
phosphori c H&f dveD 68 mgrsf aite weystalbiae @ dendP*RI2 | 286 rRagyn $pecgasHRYs dseed. The
sanpl e was crataOhifdfohara.afG-FTR §HeWs b ndaloss R8I 89%Pietvlb@ siVad feblot ekiaeh of f
and dried in vacuumfor 15 hours. -31 WD 2006/036874 PCTI US20051034376

Yi el d was 6% AGriBrteduin T Rropapk Dafampagtioiadied at b’ Arfd RAMER cuprliet Vs #opy

i ndi cate a 1:CidishidhkirNSofudNit) iAwatkGvisH Rosipaws a nmass | oss of about 3. 9%
between 80 and 1 C, which was attrjbuted to 2-propanol. Deconposition
started at about[%%ﬂé T. mhwwri%'ﬁﬁpﬁf%n% E%elﬁﬁpxgpllsé?mﬁilidﬁ’fﬁ??d the

Sol ubi ity dhitadtiieic peaa ir2 #Hefd with/id corrésPdnditly dEPRinRaMIlEyin X-dreived ixf TdbRad i on
pattern (PXRD) is shown in Figure 6 and the characteristic peaks in 2 theta
wi th the correspondi ng d-spacing values in A are given in Table 6. Table 6:
d- Spaci ngs T8k &: RespeanRInde fmpb@tdaskeamMh Wi Angl e [ 20] d-spacings [ . $]

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

5.1 17.3 Vs
8.7 10.1 m
10.0 8.9 m
13.3 6.7 w
13.7 6.5 m
15.0 5.91 §
15.4 5.74 m
16.3 5.44 VW
17.2 5.16 w
18.0 4.93 m
18.5 4.80 m
18.7 4.75 w
194 4.56 m
20.8 4.27 m
21.5 4,14 m
23.0 3.86 m
23.5 3.78 VW
25.0 3.55 m
30.9 2.89 w

methylpropyloxy)phenylmethyl)carbamide succinate of formula IX

a)

[0128] 90 mg of the product from Example 1 and 24.7 mg succinic acid were
suspernded in 5.0 ml ethyl acetate. The mixture was stirred at 60 °C for 15 min forming a clear
solution. 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

3.



5.117.3 vs 8.7 1001 m 10.0 8.9 m 13.3 6.7 w 13.7 6.5in 15.0 5.91 s
15,4 5. 74 m 16.3 5.44 vw 17.2 5.16 w 18.0 4.93 m 18.5 4.80 m 18.7 4.75
w 19.4 456 in 20.8 4.27 in 21.5 4.14 m 23.0 3.8 in 23.5 3.78 vw 25.0

3.55 m 30“90%%38,,6 Exanple 7: Preparation of N-(4-fl “%}?ﬂ@?@%@f’ég?b 4
i ani de

(1- et hyl pi perl yI )-N -(4-(2- nmethylpropvl oxy)phen
succi nat e of forrrul a I X a) [0128) 90 ng of the product from Exanple 1 and
24.7 ng succinic acid were suspended in 5.0 m ethyl acetate. The m xture

was stir r@&reét°f%ﬁas(1?@|dd¥“hl§3%13r?nfl GeRiIRdP MeldPé ane oSpPiystrlbac Wirtesolid| BFitRbn was

st ored fogndfﬁgmaﬁ@e@ﬁo&ggygd@m alcheniseadd to 5 C. Precipitation occurs
after 30 mn. The suspension was stored for 16 hours at 5 C and the

precipitate was 32 WD 2006/ 036874 PCT/ US2005/ 034376 filtered off, washed
w th TBMEpand heptane to yield 55 rng of a crystalline white solid. PXRD
and Raman spectroscopy_indicate a crystalline for 01291 179&9”% of the

product from ERHAbl e T7AME Aigthe prefuef EUT FrenpiE | lda’?ﬁeflé9 % $58RE 99 %120, 0 N

et hyl acefugdegded Then J0i it dilfiy® a¥¥dse. Thi Hi@ete Rhis 80re@ ot 60 °¢ ForMisnih F6riHiRG: deak! €ar
solution. The solutjon was stﬁredfor mn, at tﬁBZC thep cooled to 5

nd
C. Preci pllip™dhe SQREgR F25FPuf [0 at %ﬁ"@ 8559 PregBitdigh 1 hour
at 23 C agdurt Rfter@oeadifi THat QspsAsion vhd §thz|’e&dorOIf houmastzetC wid the hepipane wao yiel d

L o e YRR e RSt A B AR 60 gl oot
Raman spectroscopy indicate a crystalline form. TG-FTIR shows a mass loss of about 18.8%
between 60 and 250 °C, which was attributed to mostly CO2 and water. Elemental analysis
indicates the formation of a dihydrate. 'H-NMR complies with an 1:1 stoichiometry. Solubility in
water was > 500 mg/ml.
[0130] The powder X-ray diffraction pattern (PXRD) is shown in Figure 7 and the

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

Table 7: d-Spacings for the compound of formula IX
Angle [°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
16.1 5.51 s
16.8 5.27 w
17.1 5.19 m
17.7 5.00 vw
18.5 4.79 m
19.1 4.65 W
19.4 458 W
20.1 442 w
20.5 432 m
21.4 4.16 s
21.9 4,05 s
22.7 3.91 m
23.2 3.83 W
24.1 3.69 w
247 3.60 W



bet ween 60 and 250 C, which was attributed to nostly CO02 and water.

El enental analysis indicates the formation of a dihydrate. 'H NVR conplies
with an 1:1 stoichionetry. Solubility in water was > 500 ng/m . [0130] The
powder X-r I ffr ion pattern (PXRD) is shown in Fig

characteri 2%09%0%;{303 ssi n 2 theta with the correspondi ng ?@6@%@%@3‘&2 ues in A
are given in table 7. Table 7: d-Spacings for the conpound of formula I X
Angl e [20] d-spacings [A] Intensity .(quil itati ve,?y 5.4 16.7 vw 6.9 12.8 vs
10.3 8.6 w 11.6 7.6 PRele(3%g 6. dsapeingsdAl 5 IEnyly (qpligtigzer7 w  17.1 5.19 m
17.7 5.00 vw 18.5 779 19T Zr.bg6_gw 1944758 vw— 20.1T 4.42 w 20.5
4.32 m 21.4 4.16 s 21.94.05s 227 3.91m 23.73.83 vw 24.1 3.69 w
24.7 3.60 vw -33 WD 20067936874 PCTIA$52005/ 034376 YsAngl e [ 20] d- spaci ngs [A]
Intensity (qualitative) 1634 16.7 vwg66.9 12.8 vs 0.3 8.6 w 11.6 7.6 m
13.8 6.4 w 26.3 3.38 vy, ¢

7.6 m
13.8 6.4 w
26.3 3.38 VW
26.9 3.31 w
273 3.27 w
28.0 3.19 vw
284 3.14 w
30.1 2.97 w
324 2.76 w
33.6 2.66 w
341 2.62 w

Example 8.  Preparation of  N-(4-fluorobenzyl)-N-(1-methylpiperidin-4-y)-N’-(4-(2-
methylpropyloxy)phenylmethy1)carbamide 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 was stored at 5 °C for 48
hours. The solvent was evapor-ated by a nitrogen flow. The solid residuie was suspended in 3 ml
TBME and 0.1 ml ethanol and the suspension was stirred for 17 hours at 232 °C. Filtration
yields 80 mg of a crystallime white powder. PXRD and Raman spectroscopy indicate a
crystalline form.

[0132] The powder X-ray diffraction pattern (PXRD) is shown in Figure 7 and the

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

Table 8: d-Spacings for the coxmpound of formula IX
Angle [°20] d-spacings [A] Intensity (quali tative)

29 30.8 A
52 17.0 \S
9.2 9.6 m
10.7 8.3 w
11.5 7.7 VW
13.1 6.8 m
13.9 6.4 m
16.1 5.49 Vs
16.7 5.29 '
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26,9 3.31 w 27.3 3.27 w 28.0 3.19 vw 28.4 3.14 w 30.1 2.97 w 32.4 2.76
w 33.6 2.66 w 34.1 2.62 w Exanple 8: Preparation of

N- (4-fl uorobenzyl)-N(1-nethyl pineridin-4-vll-N -(4-(2-

met hyl prop vl met hyl carbam de sul phate of for 180 ny
of the pr o%@?y%@géﬁpﬂzxanpl e 1 was dissolved in 5 m et E?ﬁg(&z@géié%

sul phuric acid (0.5 nolar) was added and the fornmed cl ear solution was
stored at 5 Cfor 48 hours. The sol vent was evaporated by a nitrogen flow
The solid residue vvasAleE[ﬁ%eﬁdedd'PH@r“BgerR] TBMAnEbA@RltRtYe et hanol and t he

suspensi on was sti rw—mmmqmmi elds 80 ng of a
crystalline white powder:”” PXRD and” Raman spectroscopy indicate a
crystalline form [0132P-2The powdel’X-ray diffracyion pattern (PXRD) is
shown in Figure 7 and tlhg charactewi stic peaks im 2 theta with the
correspondi ng d-spaci ngld/7'71| ues in @3are given in table 8. Table 8:

d- Spaci ngs for the conpound of fornila DC Angle [5’6] d- spaci ngs [ A]
Intensity (qualitative)!l2.9 30.8 W7 5.2 17.0 vs ¥¥9.2 9.6 m 10.7 8.3 w
11.5 7.7 vw 13.1 6.8 m3.13.9 6.4 8 16.1 5.49 vsm 16.7 5.29 w -34 WO

2006/ 036874 PCT/ US2005/ 934376 Ang) & [ 20] d-spacings [tt] Intensity
(qualitative) 2.9 30.8 \1/\615.2 17.04'\6/53 9.2 9.6 m 10.7 8.3 w

m
19.6 4,53 s
20.1 442 m
20.6 4.30 Vs
21.2 418 m
214 4,15 S
22.0 4.04 m
22.9 3.89 w
24.7 3.60 m
25.0 3.56 W
26.3 3.38 VW
27.0 3.30 w
28.0 3.19 W
28.5 3.13 W
29.2 3.05 W
31.6 2.83 W
32.7 2,74 W

methylpropyloxy)phenylmethylcarbamide edisylate of formula XI

[0133] 180 mg of the product from Example 1 was dissolved in 2 ml dioxane and a
solution of 48 mg 1,2-ethane disulphonic acid dihysdrate 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 crystalline white powder. PXRD and Raman spectroscopy indicate a crystalline form. T'G-
FTIR shows a mass loss of about 1.2% between 60 and 160 °C, which was attributed to dioxane.
Decomposition starts at about 170 °C. Elemental analysis indicates a 2:1 stoichiometry
(compound of formula I : 1,2-ethane disulphonic acid. "H-NMR complies with botha 2:1 ora 1:1
stoichiometry. Solubility in water was 4 mg/ml. Thie crystalline powder remains a white pow der
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 1 week at 100 °C in a closed ampoule does
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11.5 7.7 vw 13.1 6.8 in 18.54.79 s 19.1 4.65 m 19.6 4.53 s 20.1 4.42
in 20.6 4.30 vs 21.2 4.18 in 21.4 4.15s 22.04.04 in 22.9 3.89 w 24.7
3.60 in 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 3.05 v 83 vw 32.7 2.74 w Exanple 9: Prep i

N-(4-fl uor(‘%é%@?ﬁs-?h (1- met hvl ni neri di n-4-yl)-N -(4-(2fjl’rC%S%SBT"‘376

nmet hyl | pronyl oxv) phenvl net hyl ) car bam de edi sylate of fornmula Xl [0133] 180
ng of the product from Exanple 1 was dissolved in 2 m dioxane and a

sol uti on &9t degonpgsertho costaline Peduct lapth Baivdhita epwd e irdinasebstantidlynchingséane was
t hen addegyprlh@ea by on was stored at 8 C for 10 days. The precipitated
solid was filtered off to yield 206 ng of a crystalline white powder. PXRD
and Raman spect®¥lcopyhs W@éxéahdlgffay%‘t“&aﬁ?%é??\épmsSP@V“F’TFRL‘@%%Q s mass

| oss of abpidctedist2%edie @i, Qith 8R dordlfbnfing WiaehMARicdint X bR ghvedlinttbiddy 0Xane.
Deconposition starts at about 170 C. Elenental analysis indicates a 2:1
stoichionetry (conpound of formula | : 1,2-ethane disul phonic acid. 'H NWR
conpl i es Wb 0dhcids ZortheomBokia bf fohid i Ometry. Sol ubility in water was 4
ng/ M. The crystalline powder renains white po)vder ~when stored for 1
week at 60 C and aboufngis3ih. i"ﬁpaam&sl[g?sed pigntin @eMPLC area was 97- 4%
conpared to referenw—vgrmﬁwm ) t 100 Cin a

cl osed anpoul e does -3 MWD 2006/ 0 74 PCTI US20051034376 not deconpose the

crystalline product and8&lhe white PoWwder remains Wubstantially unchanged

(HPLC area 97.4%. 8.9 10.0 s
9.5 9.3 m
10.9 8.1 m
13.3 6.6 m
14.1 6.3 VW
14.6 6.05 Vs
16.7 5.31 s
17.1 5.18 m
17.8 4.97 Vs
18.4 4,81 W
18.9 4.68 s
19.4 457 m
19.9 4,46 m
20.4 435 m
20.8 426 s
21.5 4,12 s
21.9 4,05 VW
22.5 3.96 m
22.9 3.88 w
23.7 3.75 m
24.6 3.62 m
25.2 3.53 w
25.6 3.48 m
26.0 3.42 w
26.9 331 m
28.3 3.15 w
29.1 3.07 w
29.6 3.01 VW
359 2.49 w
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[0134] The powder X-ray diffraction pattern (?XRD) is shown in Figure 9 and
the <characteristic peaks in 2 theta with the correspondi ng d-spaci ng val ues
in Aare given in table 9. Table 9: d-Spacings for the conpound of formula
XI Angle [20] d-spacings [A] Intensity (qualitative) 7.3 12.1 m 8.1 10.9
vw 8.9 10.0s 9.59.3m 10.98.1m 13.3 6.6 m 14.1 6.3 vw 14.6 6.05 vs
16.7 5.31 s 17,1 5.18 m 17.8 4.97 vs 18.4 4.81 w 18.9 4,68 s 19.4 4.57
m 19.9 4.46 M 20.4 4.35 rn 20.8 4.26 s 21.5 4.12 s 21.9 4,05 vw 22.5
3.96 m 22.9 3,88 w 23.7 3.75 m 24.@13.62 m 25.2 3.53 w 25.6 3.48 m
26.0 3.42 w 26.9 3.31 m 28.3 3.15 w=29.1 3.07 w 29.6 3.01 vw 35.9 2.49
w - 36

1. A salt of N-(4-fluorobenzyl)-N-(1-methylpiperidin-4-yl)-N’-(4-(2-

methylpropyloxy)phenylmethyl)carbamide of formula |,
CH,

F O_ _CH—CH,
Q/ -
YL

2 ﬁ CH,
© (O,
wherein the anion is citrate or edisylate
2. The salt of claim 1, wherein the salt is a citrate salt.
3. The salt of claim 2 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.

4, The salt of claim 1, wherein the salt is an edisylate (ethanedisulfonate) salt.

5. The salt of claim 4 that 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 4.26,
and about 4.12.

6. A process for the preparation of the salt of claim 1, comprising
a) forming a solution of the compound of formula I in an organic solvent;
b) adding citric acid or 1,2- ethane disulfonic acid to said solution; and

c) isolating the salt.

7. The process of claim 6, wherein said isolating comprises separating the salt from

a suspension formed after step b).

8. The process of claim 6, wherein said isolating comprises precipitating the salt
from a solution formed after step b) by one or more of cooling, solvent removal, or adding a non-

solvent.
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Caim | A salt of N (4-fluorobenzyl)-N(1-nethylpiperidin-4-yl)-N-(4-(2
nmet hyl propyl oxy) phenyl net hyl ) carbam de of fornmula |, CH3 NCHs F/ 1 ~NH
Z0O ,CHCH CH2 CH2 CCH2 O (1), wherein the anion is citrate or edisylate
2. The salt of claiml, wherein the salt is a citrate salt. 3. The salt of
claim2 that exhibits a X-ray powder diffraction pattern conprising peaks
havi ng d-val ues in angstrons of about 31.8, about 15.9, about 7.9, about

6.3, about 5.96, about 5.23, and about 4.68. 4. The salt of claiml,
wherein the galt kS an i syl,ate ( _EmJa __of
claim4 that §exhl %I ts %aEfé)j(_ ralo?1 }@Wﬁ[}?@r ac%{)ﬁ%gﬁ r%ﬁecnc()i?rnp?l Si ngéﬂ %eaks
havi ng mﬂﬁmlmesyloxy)alms(tm@huﬁ)%fbaab@ﬂfle(mLOaIabout 6. 05, about 5.31, about
4.97, about 4.26, and about 4. 124, 6. A process for the preparation of the
salt of claiml1, conprising a) f rmng a solution of the compound of fornula
| in an organic solvent; b) a citric acid or[Z2,2- ethane disulfonic
acid to said soluti on" apd i soI ating the s@lt.CH-CHThe process of claim
6, wherein said isol atl rrprl S separftifng the salt from a suspension
formed after step b). pro essy9f ¢ m 6, wherein said isolating
conprises precipitati ng the saHf \tr/orh\aH solution forned after step b) by
one or nore of cooling, solvent re vaI or adding a nons solvent. -37. 9. A
salt of N (4-fluorobenzyl)-N(1-nethylpiperidin-4-yl)- ()(4-(2-

met hyl piggik&py) PPebdsk BBhpysinear bam de of formula I, CH3 Ni Ha F/ 1 0\
,CH-CH3 [/ | Cﬁy}lbzﬁl@NH~ CEIz CgCI-lz

a) forming a solution of the compound of formula I in an organic solvent;
b) adding citric acid or 1,2-ethane disulfonic acid to said solution; and
c) isolating the salt.
10. A pharmaceutical composition comprising one or more salts of claim 1 and a

pharmaceutically acceptable carrier.

11.  The pharmaceutical composition of claim 10, wherein the composition is in a

solid dosage form.

12. The pharmaceutical composition of claim 11, wherein the solid dosage form is

suitable for oral administration.

13.  The pharmaceutical composition of claim 12, wherein the amount of the salt of

formula IV is from about 1 to 100 mg.

14.  The salt of claim 2 that exhibits a X-ray powder diffraction pattern comprising

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

15.  The salt of claim 4 that exhibits a X-ray powder diffraction pattern comprising

peaks having d-values in angstroms of about 10.0, about 6.05, and about 4.97.
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O (1), produced by a process conprising: a) formng a solution of the
conpound of fornmula | in an organic solvent; b) adding citric acid or

1, 2-ethane disulfonic acid to said solution; and c) isolating the salt. 10.
A pharmaceutical conposition conprising one or nore salts of claiml and a
pharmaceutically acceptable carrier. 11. The pharnmaceutical conposition of
claim 10, wherein_the conpositionis in a solid dgsage form 12. The

phar naceut i cf- coF‘i‘)"b%fl‘t“ir%ﬁ sadt ofcqlajmpg, wherejghbe stlhisoh &orawia YV :dosage formis
suitable for_oral adm nistration. 13. The pharnmaceutical conposition of
claim12, wherein the agrount of the salt of |{formula IV is fromabout Ito
100 ng. 14. [The salt'betIa|n12 that exlghpits 8%

X>ray powder diffraction
pattern conprdsi ng peaks| having d-val ugg—¢d|angst ons of about 15.9, about
7.9, about 6 3 ' 4. 68. Thé sal t | 0d,C e<abm4 that exhibits a
X-ray powder d| ctlo patter nprising
angstrons of| about 16Hﬂ ~ @b u¢CH6 5, and abo

peaks paV|ng d-values in
Hodc»@’? -38 16. The of citrate
salt of claijm 2, wher ei n | hesazltlsof for IaIV CHa H N + H HO?CNCH 2
CHCH CH Orle~OH N~NHS\ ON CH CHz | - HOz C, ~ (IV)( )17 The of
edisylate salt of claim4, wherein the salt is of formula XIX CHH~N +
CH SO F1z07 O3 1 H Y CHZ NH 2 CHi CHz so. O
17.  The of edisylate salt of claim 4, wherein the salt is of formula XI:

H N
\N (l:H3 /30,

o _CH—CH, H,

“cH,

CH,

e N\
ﬁ 50,

0
— — 2

(XD).

18. A salt or pharmaceutical composition of any one of claims 1, 2-5, 9-10 and 11-17

for use in the treatment of a neuropsychiatric disease.

19.  The use of claim 18, wherein the neuropsychiatric disease is selected from the
group consisting of psychosis, schizophrenia, schizoaffective disorders, mania, psychotic
depression, affective disorders, dementia, anxiety, sleep disorders, appetite disorders, bipolar
disorder, psychosis secondary to hypertension, migraine, vasospasm, and ischemia, motor tics,

tremor, psychomotor slowing, bradykinesia, and neuropathic pain.

20. A salt or pharmaceutical composition of any one of claims 1, 2-5, 9-10 and 11-17

for use in the treatment of a neurodegenerative disease.

21.  The use of claim 20, wherein the neurodegenerative disease is selected from the
group consisting Parkinson's disease, Huntington's disease, Alzheimer's disease, Spinocerebellar
Atrophy, Tourette's Syndrome, Fredrich's Ataxia, Machado-Joseph's disease, Lewy Body

Dementia, Dystonia, Progressive Supranuclear Palsy, and Frontotemporal Dementia.
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2 (XI'). 18. A salt or pharmaceutical conposition of any one of clains 1,
2-5, 9-10 and 11-17 for use in the treatnent of a neuropsychiatric disease.
19. The use of claim 18, wherein the neuropsychiatric disease is selected
fromthe group consisting of psychosis, schizophrenia, schizoaffective

di sorders, mania, psychotic depression, affective disorders, denentia,

anxi ety, sleep disorders, appetite disarders, bipolar. disorder, psychosis
secondary tozﬁypeﬁtséﬁé’if Bh%rmr‘?’F@‘r“éi‘lrFQ,mPQ§§%%fa?é%onéﬁﬁdl"‘%’%?h]eﬁf%,g'Wﬂ“grl th’cs,
trenor, g b Rl i i | i C pain. 20. A salt
o pha e A ET WL R MREIBL” £710" and 11-17
for use in the treatnent of a neurodegenerative disease. 21. The use of

cl aim 20, whe@Bei nAldatt onpharadegeicalr@inpusition stamgent of slainect, @ds, 9r dnanidhe-17gr oup
consi stinhg Parkinson's d}iease, Hunti ngton's di sease, ﬁ# hei ner' s di sease,
Spi nocerfBH¥sF Ihihe UEAMSEROT dYFiDiee Myaclonusy A RRT asiaciand With Qopamingreic therapy.

Machado- Joseph's di sease, Lewy Body Denentia, Dystonia, Progressive

I | Sw, |\ (- I
ohor mceut oA conuiit Pra B A EEREBos BRI Bne ool L ;80 0 M 1y,

use in tfheuseredicneatment otlyhkomagicaoadisoci at ed wi t h dopam nergi c therapy. 23.
A salt or pharnaceutical conposition of any one of clainms 1, 2-5, 9-10 and

11-17 for use in_the treatnment of dystonia, mnmyoclonus, or trenor associated
wi th dopani n@Pgi c Thaasefirlaim24, whergi the Hyrombeicrreadition iselessiiost the 8FPU8f  any

one of oard L HaPich, I orBorid isch§id BokBSa b ARKIRR i Gba
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condi t i ghroinmbosybmenicgthirpurametipkergl asqularcinessies sridifjaynbudiydisaaseli al i nf arcti on,
t hrombotic or ischem c stroke, idiopathic and thronbotic thronbocytopenic

pur pura, peripheral vascul ar. di sease, and Raynaud' s disease. 26. Use qf a
salt of any dfe ofvsglchiamaltof apymnepf glaims 4. 2*?4%@%&@%%6{1%@%&@ Q?a

med! CanthlydHent P e A br RhoRoRlSLIRS URRLAL 11 © i sease. 27 The use of

cl ai m 26, erelrn ereln the neuropsychratric disease is selected fromthe
group consi sting of psychosis, schizophrenia, schizoaffective disorders,

mani a, psyclhgti c The psesldim, 26atvherin wierelh sl t@rFdpsy dhediROtiséase &psieetey, sl eep
di sorders, appetite disorders, bipolar disorder, psychosis secondary to
hyper t erf&rofic gioup snpiating Af sxhasis schigephrenin sphigoaffegiyestisarfers, manianpy |

psycho Walo P ] k] i i Al 2 Jse: salt
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for the Hipdatdiwndergisyehassuscandggne hppdrtiensio, sdgmie, 28osphle, argldsaiemdd, ai m 28,
wherei n the neurodegenerative di sease i.s sel e;({]ed fromthe group consisting
Par ki nsdRO18" USsEEBY; PHGROMAGE AW S Pedydpesiaapnd RqurRaiiic pilease,

Spi nocerebel I ar  Atrophy, Tourette's Syndrome, Fredrich's Ataxia,
Machado- Joseply’ s qisg8Rg Galt SEMY oR0d¥ claims 1, 2-5, 9 and 14-17 in the manufacture of a

medicament for the treatment of a neurodegenerative disease.

29.  The use of claim 28, wherein the neurodegenerative disease is selected from the
group consisting Parkinson's disease, Huntington's disease, Alzheimer's disease, Spinocerebellar
Atrophy, Tourette's Syndrome, Fredrich's Ataxia, Machado-Joseph's disease, Lewy Body

Dementia, Dystonia, Progressive Supranuclear Palsy, and Frontotemporal Dementia.

30. Use of a salt of any one of claims 1, 2-5, 9 and 14-17 in the manufacture of a

medicament for the treatment of dyskinesia associated with dopaminergic therapy.
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Denentia, Dystonia, Progressive Supranucl ear Pal sy, and Frontotenporal
Denentia. 30. Use of a salt of any one of clains 1, 2-5, 9 and 14-17 in the
manuf acture of a nedicanent for the treatnent of dyskinesia associated with
dopami nergic therapy. -40 31. Use of a salt of any one of clains 1, 2-5, 9
and 14-17 in the manufacture of a nedicanent for the treatnent of dystonia,
nmyocl onus, or trenor associated with dopam nergic therapy. 32. Use of a
salt of any one of clains 1, 2-5, 9 and 14-17 in the manufacture of a

medi canent for the treatnment of a thronmbotic condition. 33. The use of claim
32, wherein the t ' L 1S 156l [ 6F nsi sting
of nyocardi al31i nf g{sgtg?%%%lp?%gg%%??@a'gﬁ li’ gcsﬁgﬁ%ﬁ(glitl?a@?%?agp%g@{%@% and

t hr onbotrhelicahtenofob dr\ttcapesnt of dystqnid, ayopeniy) betrahovaswidtal with degsenergiod
Raynaud'ﬂs]ergpi)ysease. -41

32. Use of a salt of any one of claims 1, 2-5, 9 and 14-17 in the manufacture of a

medicament for the treatment of a thrombotic condition.

33.  The use of claim 32, 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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