SALTS OF N (4- FLUOROBENZYL) - N- (I - METHYLPI PERI DI N- 4- YL) - N - (4- ( 2-
METHYLPROPYLOXY) PHENYLMETHYL) CARBAM DE AND THEI R PREPARATI ON BACKGROUND OF
THE INVENTION Field of the Invention [0001] The present invention rel ates
to the fields of nedicine and chem stry. More particularly, the present
invention relates to N-(4-fluorobenzyl)-N-(I-nethylpiperidin-4-yl)-N -

(4- (2-met hyl propyl oxy) - phenyl net hyl ) carbam de, its salts, and syntheses and
uses thereof. Description of the Related Art [00021 WD 01/ 66521 descri bes
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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-y1)-N’-(4-(2-methylpropyloxy)phenylmethyl)carbamide of formula I,
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succi nate, lactate, |actobionate, |laurate, mandel ate, nalate, citrate,
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salt is a citrate of formula IV,
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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,
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[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 diffractiom 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.



about 14.5, about 12.6, about 12.3, about 10.9, about 5.52, about 4.72, and
about 4.47. In another enbodinent, the fumarate saltexhibits a X-ray powder
diffraction pattern conprising peaks having d-values 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 about 4.06. -2 [0006] In one enbodi nent,
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CH II\ ~NH~ H COH CH' 3 11 O(VI). In one enbodinment, the nal eate
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about 4.00, about 3.87,(and about 3. $3 [ 0008] In anothpr enbodi nent, the
salt is a phosphate of rmula VIII, CH H-N+ IH3 F \ 0~ CHCH

(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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In one embodiment, the phosphate salt exhibits a X-ray powder diffraction pattern compuzising
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,
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| CH H2PO4 ' CH2 i CH2 O In one enbodi nent, the phosphate salt exhibits a
X-ray powder diffraction pattern conprising peaks having d-values in

angstrons of about 17.3, about 5.91, about 4.80, about 4.27, about 4. 14,
and about 3.86. [0009] In another enbodinment, the salt is a succinate of
formula I X, -3 CHB HN+ CH3 CO /F?NHOCH3 IH \ CH2 Il ~CH2 CO2H O
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In one embodiment, the succinate salt exhibits a X-ray powder diffraction pattern comprising
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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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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,
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In one embodiment, the edisylate salt exhibits a X-ray powder diffraction pattern comprising
peaks having d-values in angstroms of about 10.0, about 6.05, about 5.31, about 4.97, about 4.68,
about 4.26, and about 4.12.

{0012]

of a salt disclosed above, including:

a)

Another embodiment disclosed herein includes a process for the preparation

forming a solution of the compound of formula I in an organic solvent;
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CH H= \sO; 2 (Xl In one enbodinent, the edisylate salt exhibits a X-ray
powder diffraction pattern conprising peaks having d-values in angstrons 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 enbodi nent disclosed herein includes a process
for the preparation of a salt disclosed above, including: a) formng a
solution of the conpound of formula |I in an organic solvent; -4 b) adding

an acid selected fro the rou i.n f citric ac aci d,
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di scl osed herein includes a pharmacg ﬁtlcal conposition conprising a salt of
N- (4-fl uorobenzyl)-N-(I-nethyl pi perll in-4-yl)-N -(4- (&
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N @/
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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-yI)-N’-(4-(2-
methylpropyloxy)phenylmethyl)carbamide of formula I,
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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,



met hyl propyl oxy) phenyl net hyl ) car bani de of fornula |, iHO NiHa O /CH CHa
~1 CH ~NH CHZ Il CH2 O that includes an anion selected fromthe group
consi sting of phosphate, sul phate, nitrate, diphosphate, bicarbonate,
carbonate, clavulanate, isothionate, borate, halide, nitrate, acetate,
succinate, lactate, |actobionate, |aurate, mandel ate, malate, citrate,
fumarate, naleate, ol eate, oxalate, ascorbate, ni.cotinate, benzoate,
nmesyl at e, te 0S e
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(n, wherefonmttne salt conprises an anion selected fromthe group conS|st|ng
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cl avul anate, isothionate. borate, lhallde nitrate, ,acetate, succinate,

| act at e, | act obi onate, Iaurate elate, malate, citrate, funmarate,
nmal eate, ol eate, oxalé orbat ni cot lnat, IsEngdat e, nesyl at e,
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and napht hal enesul fonate. In ofis eri odfnant the neuropsychiatric disease is
sel ected fromthe group consisting of psych05|s schi zophr ghi a,

schi zoaf fective disorders, mania, psychotic depression, affective

di sor der s, Wheseie thei salt cermprises an an@lnéelpcmlu feamr the regoup £ppsésting of Rhosphetelesmiphate,

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.

[6017] 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,



bi pol ar di sorder, psychosis secondary to hypertension, mgraine, vasospasm
and ischema, notor tics, trenor, psychonotor slow ng, bradykinesia, and
neuropat hic pain. [00161 Anot her enbodi nent di sclosed herein includes a
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adm nistering to a subject at |east one salt as described above. [00171
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[ 0020] Anot her enbodi ment di scl osed herein includes a nmethod for treating a
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salt as described above. BRIEEDREECRIABION GRHHE DRAVEINGS onbotic condition is

sel ect ed 11om { gl CUR GRSl 31 A0 oo Y eolilkal of AL AL GH AV LA OGbOL € or

i schem ¢ stroke i opathi ¢ an
peri pher al thmwbtaldOﬂfosmaasB/ and Raynaud' s di sease. BRI EF DESCRI PTI O\I OF THE

crystal 11 ne of t A0P8 o Fiess? B BY Rl Bl Sa08h oPRoRT Bl 5
a X-ray povfdteznatdsafltquat@tcprowuma@ﬂfmlad# formA of the crystalline fumarate
salt of the conp 3
diffraction patt ergld I?% 5;1§J aa%( r%yhéoggrgry(lsl{fgftgﬂrfgﬂé? S%@iﬁeosaf ? 8%9%%%
conmpound ofﬁlmmtprﬁﬁlfapfthCC{Dr@mnqofFfmgwaé/4 is a X-ray powder diffraction pattern
of the crystalli mal |t~ f

dﬂﬁ po%%f e B Xrd po&vh@ dﬁﬁggﬁ&yﬁ'ﬂtfe& f tf?er mly leLtQQ

Flgure5isax-ra diffraction pattern o nerraate
salt of twétheompeaundiofdormular’ful a VII. [0026) Figure 6 |s a X-ray powder

diffraction pat t[ﬁfZ@] of }{iﬁﬁe 5:{835%-1%&’ {:x'wﬂﬁr (ﬂﬁﬁ\?t%%taﬁem of the crystalline malate salt of

the compound of formula VIL

[0026]  Figure 6 is a X-ray powder diffraction pattern of the crystalline phosphate
salt of the compound of formula VI,

[0027) Figure 7 is a X-ray powder diffraction pattern of the crystalline succinate salt
of the compound of formula IX.

[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-yl)-N’-(4-(2-methylpropyloxy)phenylmethyl)carbamide of formula I:



salt of the compound of fornmula VIII. [0027] Figure 7 is a X-ray powder
diffraction pattern of the crystalline succinate salt of the conpound of
formula I X. [00281 Figure 8 is a X-ray powder diffraction pattern of the
crystalline sul phate salt of the conpound of formula X. [0029] Figure 9 is
a X-ray powder diffraction pattern of the crystalline edisylate salt of the
conmpound of formula Xl. DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENT

[ 0030] One useful N-azacycl oal kyl - N-aral kyl carbam de is
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compound of formula (1) conprises rea@tl ng t'he conpound of fornula I
((4-fluorobenzyl)-(I-nethyl pi peridin-4- yI)am ne) F & Hz NHN-CH3 (11) ~~~//]/
wi th the conpound of fornula I1I

(4-(2- et hyd Loy | oxaf)phq\p AT ]'- & NCO
H3C (f) n_one odl men s of
(4-fl uorobeﬁhzqwhl)@LY@L_h@E_ﬂgll pi peri di n- 4 yI )am ne per eqU| val ent of

- (2= et hy! pr opYb@R¥Y) PIGRYecdiRliliehi il 8 SRUBA3E Gmtesizitid B cphfbul BEGRIRLE) MeNt S,

the resulting conpound o IS 1S0 rom t he Teact | on
comprises reacting the compound of formula II ((4-fluorobenzyl)-(1-methylpiperidin-4-yl)amine)

F——@—CH;—NH—CN—CH:,

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

HC\
/CH———CHZ———O CH;—NCO

H,C

(1)

[0032] In one embodiment, about 0.9 to about 1.1 equivalents of (4-fluorobenzyl)-
(1-methylpiperidin-4-yl)amine per equivalent of 4-(2-methylpropyloxy)phenylmethyl-isocyanate
is used. In some embodiments, the resulting compound of formula I 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,,
FeCl;, FeBr,, Fe(S04),, NiCl,, BCl;, AlCls, BBr3, TiCly, TiBrs, ZrCls, BCls, Al(O-C,-Cs-Alkyl)s,
and Ti(O-C,-Cs-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.



m xture. In one enbodinent, a salt-formng acid is added after the reaction.
The fornmed salt nay be isolated by sol vent renoval, precipitation, or both
sol vent renoval and precipitation, followed by deliberation of the conpound
of fornmula | under al kaline aqueous conditions through dissolution in an
organic solvent in a tw phase system and separating the conpound of
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cycl ohexane’ (f’reatt Xane, or water), filtering of the solid, and
drying. The i soféied c(ftrm@tﬁumdd tnht I‘Emb\rmbfambuminysublmq:fumﬁeﬁisﬂd-pi@)iucksrp@m'ltomst hods

emmval of PHCATT BS Sl T pHae e pradtar Lopie o b B Bt o
i s a convenfughdr fowndt thatt morificadic can lneheffectlmbounpnw@’tf byf orming selts ofithetvatbargide,puri t.y.
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impurities. The free carbamide of formula 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 oréanic 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



whi ch can be precipitated as crystalline conmpounds and re-crystallized from
solvents to renove inpurities. The free carbam de of forrmula I is then

del i berated by dissolution 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 water and aqueous sodi um chloride before renoval of the
solvent by distillation, optionally under reduced pressure | npurities may
be renmoved t itation.ar. n then
use of a t\‘/\e/(%a10 %ﬁq-m {h?' grplsc“é{'f}\??g (ﬂr‘ gélruomt’eéfzylaonﬁneo S[I?et% enc Otf ¢ e%/a\{gf;el,\)j‘?l{l(riééd for
easy |solaﬁn@umbk:hmMﬁm@Uoﬁmsdwnwentrrfugatron, parti al reanaI of the
organic solvent and addition of fresh solvent may be carried out. Suitable
solvents with | ow salt solublllty are aprotic organlc solvents such as

hydr ocar bons, enat ed car bons, Nethers), , carb ic acid
esters and Hlaca'crﬂone Qceto CHraNid atcohoPs J—g 3 Neambon
atons. [0037] startl ng er| als for the above-de¥crib ion can be

obtai ned by known and analogous nmet hods. Specifically, the conpound of
formula 11 may tained b eacfion o perid-4-pne with
4-fl uor obenzyl a& ngpr n ?lnep p}r{%ssecgfcefm?ula E[ftml"1 hy?:irrp{fgareé/ B reactrl‘rr‘lﬁl L
accor di ng thpdrodyecrszelelngele NavBihi( ameut@bhyl))gedeaCe‘g\I GkobutElbfoxr\ogﬁHre) NielZ frnQ 4~ CHi

N- CN- CH, ) r o | r by .reacting 4-
hydr oxybenzks' é#’ g&ﬁé%“ %p’g‘ o%‘ rf’%?’lhr%i HGJ elger(ri s h?& X’&'?amge tglloa"%taa%ﬁl%rfm@em de) to
form 4- |sobutoxybenzaldehyde, whi ch may be converted w th hydroxylam ne to
the aldoxinme form H3c\ NOH HCHz O H3C H This oxine nmay be catalytically
hydrogenated with a pal | adi um cat §| yst tot cor regpondi ng 4-

i sobut oxybenzyl am ne, from whi ch Hhe—Csouy formula I'll may be
obtained by reaction wth phosge e. Salts
N- (4-fl uorobenzyl)-N(1-nethylp 6%r|d|n 4-vl)-N - (4 (2- et hyl pr opyl oxy)
phenyl met hvl ) car bam de [ 00391 Sone enbodi nents are salts of

N- (4-fl uorobenzyl)-N(I-nethyl pi peridin-4-

yl)-N -(4- (Bis rm'tdwﬂnw bqwdtﬂmmhwdydgmtehwhﬂlwwmnﬂ@tmmrthfsmgsmmm on
sel ected fro aqul onsr 0S

di phosphat éso lbox&' ‘bzgfﬁ‘al& car ona 1s08)(a Uul gna ﬁa Iﬁ 2% ogfr%h “’y f)(%cﬁgfl
hal i de, ni tmitappsgemcet at e, succrnate Iactate Iactobronate, Iaurate
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phenvlmethvl)carbanude

{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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salicyl ate, stearate, tannate, tosylate, valerate, nethanesul fonate,

et hanesul fonate, benzenesul fonate, p-toluensul fonate, 2-ethane disul fonate,
or napht hal enesul fonate. [0040] The salts may be obtai ned as crystalline
solids. Wen the anion is citrate, naleate, nalate, phosphate, succinate,
or sulphate, the salt has a 1:1 stoichionmetry. The edisylate shows a 2:1
stoichionetry of the free base to the acid and the fumarate al so presumably
has a 2:1 stoichionmetry. In sone enbodi nents, the salts nay form hydrates
or other solvates, Spec flcally, i¢H, has been found that|{the nal ate and

succinate can formhydrates. In +enbodlnents Ve, i ou mﬁﬁképnrphlc forns
of the salts are provided. odi nent s, the ts ar e /afor phous.

[ 0041] In one enbodi ment the e}pf fornut H -10 CH,

H N+ CH HO CN O CH CHI C H -~ CMg , & Chs

HO>zC 0 (IV). [0042] One & sa(nyﬂalhneaﬁfMOfthe
citrate of fornmula IV, |which exh|b|Q$ the X-ray powder |di ffraction pattern
depicted in Figure 1; hereinafter designated as crystakline citrate.
Specifically the X-ray ?mder diffraction pattern exhibits the foll ow ng
characteristic peaks e%ﬁ’essed in d-values (A): 31.8 (vs), 15.9 (m, 7.9
(m, 6.9 (w, 6 @41]”) die %ﬁ)boﬁﬂﬁmt 51'031@6:4 é(\/):nystglhx?é)’fo('rﬂ')of tl‘ﬂ: cﬁ@até 3] fon‘ﬂu@@/ (m,
4.17 (m, 4.0 m@ éé and 3. 13 (w) .
The abbr ev.vﬁtthsﬁ@ tsﬁhf'pérrerﬂ%dﬁ élfgt Ottgetfnh@meﬁ lra@gtrsm tﬁtgnaﬂet/%eflgna ery

strong i nt eRsiyktiling &jrate: stécm@u;y heRShy yowdeﬂhlfﬁacﬂadpdtt@tnl XhBAS the Yollowily = Weak
intensity, s_enbodi nent s,

a I nt
eryeral |1 neRiieiitdoetis ottt S-HaTGORE & BU 4P S (BhIs (RAGOLS AP A, 80%
90% 95% am), 3&9’0(w)4\/l51231(rﬁ)hﬁ68 @ﬁmmrs@e(ﬁx Jaarng), atobew), s.ab tm)es. 9p(ny)§3addmme49 forms
(including h dr§§e§ es? and/ or annrghoqf f orns ql g S ound of
formula I. o {one Mt Paretheris 2 tied hyen eaflouF {67 mufy v, cH3
CH 02 H N+ sGorlg 1ﬁte1@ity,/(£)‘.|=¥ seb'hg nttnsity, {m) = Gleium intensity, (w) = weak intensity, and (vw) =

very weak intensity. In various embodiments, crystalline citrate is present in 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 L.
[0043] Another embodiment is the fumarate salt of formula V,

p—— pR—

T
H\N+ CHS

| CH
F 0, _CH—CH,
CH,
CH
—N__NH o~

CH, |C| \CHZ Co,
0

—

).

'[0044] One embodiment provides a crystalline form of the fumarate of formula V,
which exhibits the X-ray powder diffraction pattern depicted in Figure 2; hereinafter referred to
as crystalline fumarate forrm 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), 424 (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 corxipound of formula 1.
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92 C~-NHCH Co' H P 0 2 M [0044] One enbodi ment provides a crystalline form
of the fumarate of formula V, which exhibits the X-ray powder diffraction
pattern depicted in Figure 2; hereinafter referred to as crystalline
fumarate form A. Specifically the X-ray powder diffraction pattern exhibits
the follow ng characteristic pealcs expressed in d-values (A: 21.7 (m,
18.3 (a), 15. (s) 145(s) 126(s) 12.3 (nr), 10.9 (w), 9.1 (w), 6.8
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g
(VD).
[0048) One embodiment provides a crystalline form of the maleate of formula VI,

which exhibits the X-ray powder diffraction pattern depicted in Figure 4; hereinafter referred to
as crystalline maleate. Specifically the X-ray powder diffraction pattern exhibits the following
characteristic .pealcs 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), 477 (), 4.70 (w), 4.37 (), 4.29 (w), 4.19 (vs), 3.92 (w),
3.76 (w), 3.67 (w), 3.62 (m), 3.52 (w), 3.38 (m), 3.27 (m), 3.05 (m). In various embodiments,
crystalline maleate is present in amounts of at least about 50%, 70%, 80%, 90%, 95%, or 98%,
with the remainder being other salt or crystalline forms (including hydrates and solvates) and/or
amorphous forms of the compound of formula I

[0049] Another embodiment is the malate salt of formula VIJ,
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1" O (VlI). [0048) One enbodi nent provides a crystalline formof the

mal eate of formula VI, which exhibits the X-ray powder diffraction pattern
depicted in Figure 4; hereinafter referred to as crystalline nal eate.
Specifically the X-ray powder diffraction pattern exhibits the foll ow 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,
4.70 (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 (rr)cHB 05 (m. In varioug enbodi nents,
crystalline nal eate is|present HPﬂNanDunts of at Iearet boutp,50% 70% 80%
90% 95% or 98% wt Fthe re r bei ng other _ or c\ggtgllrne forns
(i ncludi ng hydrates an te / or rp(lap/us orm; oy the conmpound of
formula |I. [00491 Anot er d| nt |s t Iate salt ofChormula VI, -12
CH  HEN+ CH, Q02 F): 0, C Hi 2 C~-NICH \ \COH
(VI1). [0050] One enbo |rrent provr s a crystallrne formof the mal ate of
formula VII, which exhibits the X—ray powder diffract+on pattern depicted
in Figure 5; herei naftghreferred to as crystalline nalate. Specifically
the X-ray powder di f ion pattern exhibits the following characteristic
peaks expressetﬂ)o'srn d- \Gak ¥eBodifignt pﬂoQLdSsa(ﬂfystalllu&Zfo(—w)of tAS milafeve®)formbf. OO(S), 7.7
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Anot her enhpgirfiRRt thesryf AR cBBABRANMNR of Ak nalie dfesrAbllaVHlthdy, be a@bﬂqulﬂy&ﬂd‘tel H3 F~
O 1cH CH~In various embodiments, crystalline malate is present in amouints 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,

H\l+

F O\C o H—CH, )
2 H,PO,
N __NH

— : — (V).
[0052] One embodiment provides a crystalline form of the phosphate of formula V,

which exhibits the X-ray powder diffraction pattern depicted in Figure 6; hereinafter referred to
as crystalline phosphate. Specifically the X-ray powder diffraction pattern exhibits the following
characteristic peaks expressed in d-values (A): 17.3 (vs), 10.1 (m), 8.9 (m), 6.7 (W), 6.5 (m), 5.91
(s), 5.74 (m), 5.16 (w), 4.93 (m), 4.80 (m), 4.75 (W), 4.56 (m), 4.27 (m), 4.14 (m), 3.86 (m), 3.55
(m). In various 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 I.

[0053] Another embodiment is the succinate salt of formula IX,
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HZPQO (VII1) [00521 One enbodi nent provides a crystalline formof the
phosphate of fornula 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 foll ow ng
characteristic peaks expressed in d-values (A): 17.3 (vs), 10,1 (m, 8.9
(m, 6.7 (w, 6.5(mM, 591 (s), 574 (m, 516 (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
embodi ments, crystallije phosphat@Hs present in anpbuni{s of at |east about
50% 70% 80% 90% 95% or 98%,mith the reminggr being geher salt or
crystalline fornms (including hydrates and sol vat&sl K| d/ @f, anor phous forms

of the conpound of forpnu [ 531 Anot be 81@,}()d| nen is’ the succinate
salt of formula IX, -3 CH Co 0 CH - Cidw, CH, ' CH ~N
~NH CHz it CH COzH L O -j /”\ JU054 e enbodi ment pr\gngdes a
crystalline form of thLe_esucm nat'e g;f forr’rul a | X, whichjexhibits the X-ray
powder diffraction pattern depicte

in Figure 7; hereiknafter re@rred to as
crystalline succinate. Specifically the X-ray powder diffraction pattern
exhi bits the f@DP34w nPne ehiadacheprdddds @ cpystakise foxppetisesicéinatcleffatmudsI A) : 12. 8

, 8.6 () . 4 5.5 : { v7.9.19 " ,
a4y (. el e Sptok Ymygop bk igeg el  ribeg Redb Gl ()
(w), 3. 14aqeystalline 9dccinalp, SPecifBaliwthe Xiray ppa/déroiifﬁaceinbpattcremmbita:thyﬁﬂla\‘dn'gne

t f zat t O/ 959%
or 8% e PRePiES Pals b EH BV 8 (AR 125N 108 e TR AR 1 B0 8Tk U ng
hydr at es éthS $D(at.es)mahdl or). AlbIPhols(st 40Hts), df-91tGTe) 3 6B fphasd (‘M)‘ 36rmul a 1.

|[0?:|5-|F1 Angp gt @DP%{]_’(@QE.%%S.“% SbRNALSait A, RfsaREMeinde is foentth N CH ~
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 1.

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

— ) —
3
H\N+ THB
F o_ _CH—CH,
Y, 0
cHy” N\ﬁ/NH\c:H2
| 0
- (X).
[0056] One embodiment provides a crystalline form o f the sulphate of formula X,

which exhibits the X-ray powder diffraction pattern depicted in Figure 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 L.
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sul phate of formula X
depicted in Figure 8;

[ 00561 One enbodi ment provides a crystalline formof the

whi ch exhibits the X-ray powder diffraction pattern

hereinafter referred to

as crystalline sul phate.

Specifically the X-ray powder diffraction pattern exhibits the foll ow ng

characteristic peaks expressed in d-values (A): 17.0 (vs), 9.6 (m, 9.3 (w,
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%@yvent

the base f[I?(/Mllﬁ)ﬂ'lb r&etﬂtsa&ys@a@lﬁrg chify18e ﬁ‘b‘rés@r@'u?a&l&ﬁﬁs of % AL a%?ut
Accor di ng 3 one e a process for the preparation of a sal
N- ( 4- 70%, 80%, 90%, 95%, or 98%, W1th the remainder being other salt or crystalline forms (including

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

[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-y1)-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 suitab

le 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,-Csalkyl esters of acetic acid) (ethy] acetate), lactones

(valerolactone), acetonitrile, ethers (diethylether, methyl propyl ether,

t—butyl-methyl-ether,

dibutyl ether, ethylene glycol dimethyl ether, tetrahydrofuran or dioxane), aliphatic C;-Cgketones

(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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fl uor obenzyl ) - N- (1- et hyl pi peridin-4-yl)-N -(4-(2net hyl propyl oxy) phenyhnet|r
yl )carbam de of fornula |I having anions selected fromthe group consisting
of citrate, funarate, naleate, malate, phosphate, succinate, sul phate and
edisylate, that includes: a) form ng a solution of the conpound 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 conpound of formula I from an

obt ai ned suspensj.on, or, pre- cipitati l,i.n
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ni cotinic, cbeualzhoc cqmponmisysiulclm as g@tfingcoflal auspesshcmafphast; equalibmaton), tpa:smitanon, retcal eri c,
met hanesul f en I f oni

salicylic, %Waf[?ﬁan%ﬁ hsgﬂlgrﬁl JQI’A i, Cool?m%l %lflﬁlgﬁgc gtglljl l(c))ﬁl cgacgg % @6% When
used, the riGre.sodorarie -30E¢). b@lltsmi c&lsatprlaiad satutiopingd@nibaihfosupdelastigrewitodr et her,
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tests of a cnelebication teshhiques well dmivauis throdrly @ pnperatfrg0GE VB P ousy be m}péll:daﬂol i zation
t echni ques gmy.hedsed to formand isolate crystalline conpounds, such as
stirring off a suspenS| on (phase equilibration), precipitation, re-

crystal lizati on]0064ll venfhe salia descilted berein cepbé Memed ini griod iigtde. Be-grystadlizationat i on,
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sui tabl e nw@,qreetb@ncnlgcwgtelhnesforr@?pmxn@ple,csmys@fahq spltfemaydpimuley dragep obselvples:i fi ed by
crystallization hni r 100 C
may be applied tlﬁogg]for%%g% ut#egcr?lggp}ﬁ%sg%l é%egﬁfslgls‘&% escaralt“;é ﬁlﬁ%{g%%ﬁ may be
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aqueous systems and the free base is liberated at physiological 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 doséges 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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nore than one crystalline form For exanple, sone of the salts may form
hydrates or solvates. [00651 The salts described herein are especially
suitabl e as active conpounds or pro-drugs in pharmaceutical formulations to
inhibit an activity of a nonoam ne receptor, pre- ferably a serotonin
receptor of the 5-HT2A subclass. The salts of fornmula IV are very soluble in-
aqueous systens and the free base is |liberated at physiol ogical pH ranges,
provi ding a hi glgyegdhi 0@ f Ol pla X,

in the crystal Il:anegl?f or>rfrfv;géé sdu}de lead %ﬂgdéagbteéhgrglg sg/rﬁ%&l&/ bgug%agéé)gst abi | i ty
The cryst a(mifmeizedpartiolss dsarfules.ishipersions prrs@l@m,l on thea mdy hgwmbnmgtogﬁher withe

manuf act ur &h&fphm%ceﬁaéaﬁ@ aégﬂabﬁm%&dlér@; b A he 0GR 2 s RRER 9 rely ONE
enbodi nent 1s ‘a pharnmaceutical osition conpri sing east “one” sal t
descri bed fizgideithery rfad aththﬁlﬂlnmwulmevpmwsatéfépetxarbple fcoarr hprdroroyoftggelatiamt . The
amount - of edufifesil L51cHSifls BERERALS oORshatPEr Biscol R 3 LAY sEBSIIR]_dosages
during admnistration time periods he ‘amount I'n an oral fornulation may
be from 0. dlixirs 28OYTYRY, Coptinep E¥enbA gpplﬁqd@ﬁﬂ@m@l)@%lonmﬂﬁgﬂls and nore preferably
from1 to 100 nigpgel 0065 (X Blichiy Ak Y 226 A hdvth HOREWRLI s such as
capsul es, table 9ﬁpl I ?Ja acncflc %gﬂ% Bl%%ﬁilggtu?% for rruvﬁ]atlloﬁo’%g;J such as
agueous s ugfpf@mia@ﬁ@ an npxberfor exaeiple HindgoesuctSes Inpraherdynthdtiq oplpméra entipients, ons
enconpass alsQnk NG RREALYRR dofdt Qoatid oy Ok, Liquids
al so encorrpassnsol utqlqonss "of {n% sa tgﬂ'{p%%g p{alr(g)r%tlegﬂlg%tgrgpppﬁgﬁa?\(’)%s&such as

i nfusi on otideeriescediwants, an@micbigBAEeh entipkidentarid camiersdbi e vaiopssforeation bed
herei n mayygisrectly be used as powder (mcronized particles), granules,
suspensi ons or solution§, or they nay be conbi ned together with other

phar maceut i cal Iwomcepﬁmw@ﬂfngrb@dﬁérﬂes gim tepdarenth.nacatime sterolvpestaéing: sandnd

opt i onal | yphiopelegdi¥ieds: e | A ARG f OF
exanpl e frolmog1 egIg‘!lasgq)t %%EE{J?%%O goﬁpa;oedogkﬂgstgag Hﬂo@&hc (?CF}S) g}?‘g]t roches,
or suspe ndglaWISdP@bﬂ&W@e gliieols 4ndloaliphitie hydréxyt cashpsplésresids rhsmO- @Icmwmndvand
syrups. Cogi dl&%xﬂﬁyacQQ a Q}]é (ﬁgmﬂést ld/of QEHBE&%%M%%&%%P ' ct)llrépon[dgig 691

Phar maceut i cal |y accept’able ingredients are well known for the various types
of formul a??llﬁ*i@f‘%ﬂmﬁrﬁ%ycot?élw emﬁtphyén@ﬁs,nd&l@ﬂbmﬁwaspﬂmhe%pawvr afdnt heti c

pol ymers, gx¢dafbfiidsSThe &Mdap&%gab@érﬁ@ﬁtnﬁmoé hnm%@f@a egcr@s@pmkfaa @g@ur ing
agents, coating nateri al s, preservatives, dye hi ckener s, ants,

anti m cr obfifif eéi:j’élﬂﬁssare a"ﬁlfyr%%P]éFaﬁ‘P% RoRelagtigr E}Cid@ﬁ@d fpélly C‘(IH@“@%@WW# fCHPer*iuI ation

types. [00&QdplexaipbEmek @fe Wit A6IISe ﬁcﬂﬁnﬁymcﬁ hASAFRIMIB1en&CRS), @oly&&a&ﬁyﬁh
gel atine, and biol ogical degradabl e yners_such as hono- aﬁ?! ?8| yesters
of di car bol)¥i Pelya’eafptfgyleraq mr@h@ pﬁ%ﬁ?ﬁ%@%ﬁ%ﬁﬂ@% ¢ 312}%?’9/1 e

al i phati c BylghcBxaylides 3oBonaiéit Gci@iddsters BPARdeOtheresF; P YA MicHRR an@Ested gar boxyl i c
aci ds, al kyl ene _di am nes, and/or aliphatic am no car boxyl i c aci ds;

cor r espondPRges FETeyle OB vinydalspheli sl e a1 yiReFSs thepsgl yrofi(aimidezole, poly-
pol yort hoeslhﬁf,ﬁwha@{ y@hﬁ@g&pg@ﬁﬂ@s medhityee) ycar bonat es. The bi ol ogi cal
degr Dl & Py T les ot axcipionteate phosphates such as dioalbhimn phosphale

(007 2] 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, hexadecyl sulfate and octadecyl sulfate, Na oleate or Na caprate, 1-acylaminoethane-2-
sulfonic acids, such as l-octanoylaminoethane-2-sulfonic acid, 1-decanoylaminoethane-2-
sulfonic acid, 1-dodecanoylaminoethane-2-sulfonic acid, 1-tetradecanoylaminoethane-2-sulfonic
acid, 1-hexadecanoylaminoethane-2-sulfonic acid, and 1l-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 lauryl sulphate, sodium cetyl sulphate, sulfated castor oil and sodium dioctyl-

sulfosuccinate, cocamidopropylbetaine and laurylbetaine, fatty alcohols, cholesterols, glycerol
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cific exanples are poly-glycolic acid, poly-lactic acid, and
poly-d,|-lactide/glycolide. Other exanples for polyners are water-soluble
pol ymers such as pol yoxaal kyl enes (e.g., polyoxaethy- |ene, polyoxapropyl ene
and m xed pol yners thereof), poly-acrylam des and hydroxyl al kyl at ed

pol yacryl am des, poly-maleic acid and esters or -am des thereof,

pol y- acrylic acid and esters or - am des thereof, poly- vinyIaIcohoI and

esters or -ethers . thereof. pqoly-vin azo ly- vinyl and
nat ur al ofnererosf Idls{%aratehfg]?'%egcgnr?{o"fbﬁg1%m§ 4 é%'c‘{’?%r%%nfmobl ‘ﬁ%ﬁmme and
phosphat esptﬁmhetméendlsmabtcl um phosphat e. [00721 Exarrpl es for lubricants are

natural or synt @E'HL]IC Ob{camﬁges?rsvve élgsgengrarefs%‘grg %Jctose lac%lstgraL aftsm. TAgnesum
stearate. [0073 rfac AToniC, catt onre.’ ric, or

neutral . Exarrpl B875 or Esmpﬂ&adbraﬂnvsurmg egdngcart Iptppgenrpxhpapbbhnnpnrgl&n oD Giturit |
sul f at e, %Lrﬁgé ch%ﬁtn‘? ﬂg?%g?ﬁ"x’loﬁzuu Z;;ae tetradecyl sulfate, hexadecyl

sul fate an octa or Na caprate, 1-acyl am noet hane- 2-
sul fonic aci ds [Oeiﬁdh aExaInpdnstﬂamogtllnanmanm fra geatihe Swaxf shpllac, sagaray biological

1- decanoyl 90{;1;10 - sulfonic acid, 1-dodecanoyl am noet hane-2-sul fonic
acid, 1-tetra ecan(%]fam noet hane- 2- sul fon| c acid,

1- hexadecanoy! aiiPT¥det h&xemples sfiat fpomséreatisies are mettlyl or propylparabens, sorbic acid,

1-oct adecaﬂﬁéfr#ﬁ@n&g?}%ﬁﬁ ?%ﬁe%séoni ¢ acid, and taurocholic acid and
cholic a ,

t aur odeoxy e acids and their salts, such as cholic acid,
deoxychol i ¢ aci @0&hd sEdampﬁns@ry«hovahtslaatﬁagx;an@s)di um capr ate or sodi um | aur at e,

sodi um QI eat e, Eﬁglﬁl La?‘rll'l éélfor tﬂ th‘rtseai"e syn I Iijcrr;l)o e¥s fﬁﬁ a%!?'iat & Ba gt ed
castor oil and rum di o osucel na oear’nl opr opy a| ne and

| auryl bet akaﬂeandfeatbtsynafamhcﬂhsl,s chol esterol s, gI ycer oI -17 nono- or

-di stearate, of - ate an ygero rmno 40T, Il mtate,
and pol yoxyet hE/(]ﬁeAe sgg%”%%s for f‘%l?’}léfjm SE)%renﬁFérg“ 8“0 sa\?vevé i) ng “ég“élﬁ?g are
sucrose, fritaotipBer vitaat B,szegembleasqmtstoafrsh 0is.0075] Exanpl es for flavouring
agents are peppﬁ)f)%7 6] %(m?le%fformfl ntcfe cagrlie?ste e %aﬁe%{alllcoglol sucﬁ as e h%f(!ll gli%cgroher ry or

orange fl avour or coa rrafsareée
shel | ac, spaylererghisploliggd pdj/ethytbag glac:tﬂﬂalhacgml anieils Exgries Apr ﬁhamphes atkor

preservati YfﬁﬁCI%r osaﬁmyak%‘g?eéiafo%%pagls ens.g tge r]gl c acid, chlorobutanol,

phenol and or "adjuvants are fragrances. [0079]
Exanpl es for th[06&Hner §"haplarrsa}cuttlhétfpmubﬁbxgsneaysalsdcatntaxyl isntondsagamte] sh&tasy aci d

salts and r gohol s. [0080] Exanples for antioxidants are
vi tam ns, S%Ta:% b}gﬁ{@/lﬁ JO%H@B\% Vitanin C, vitamn Dor vitamn E, vegetable

extracts or fisHi08d]l s. ThoGB HestiitmAhirein riayraldoibgfprhubnged rak effervescent (abletear,
al cohol's s H&pdeé%vh?crhraﬁﬂx?égrateQL Xr?fq'{lQJus environment to provide a drinking solution.

[0084] A syrup or elixir may contain the salts described herein, sucrose or fructose
as a sweetening agent, a preservative like 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
known 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

fonnulation.
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propyl ene glycol, liquid polyethylene glycols, triacetin and oils. Exanples
for solid carriers are talc, clay, mcrocrystalline cellulose, silica,
alumna and the |ike. [0082] The pharmaceutical formnulations may al so
contain isotonic agents, such as sugars, buffers or sodiumchloride. [0083]
The salts described herein may al so be fornul ated as effervescent tablet or
powder, which disintegrate in an aqueous environnment to provide a drinking
sol ution. [0084] Syr or elixir, may contain the salts described herein,
sucrose or fr uctl‘li’?@ as' "4 SYReEBPRdtgreRgen formylafiins seymipg e splisiean oo be

met hyl par aléministeradyift, combidlattonf wig eridri th@apa@@ndgentf @ABde cBletrive 116 @ Segiven
formul ati ons n al so be prepared fromthe salts described herein in order
to achieve°8m€%%ﬁ?BPW8ﬁa?EPE%@@¢B¥“Whe active agent in contact with the body
fluids in the gassro imtegki Babodiiat! ,thangdystaQingr Qs dgnda tigU pRdrastkatRhl
constant and effective l.evel of the active agent in the bl ood plasm. Any
of the comSOmRYLIoBdisigserhierein gpe ugedyp TralnagroPyatHa diFesset m[’lﬁé)lgg PHERSSse in a
pol ymer matsétizoptnia Ehobdagcwe! ddegradaii£ Rednghierdeprassivi] @ffectiod Witb@edol yrer

or a mxture of both, and . optionally suitalle surfactants. Enbedding can
mean i 1 BT B HEP S ORELT GROBH IS Ssier SRERO Rt Pox of
pol yners. Gepertemsidng thigréihe aa®spaemTeldais¢hemi, afotr ales,orenb} pyt@ahofoh Klowb,
encapsul ation of dispersed mcro-particles or enulsified m.cro-dro lets vi a
cnown di spdF Sy SResty TR EPER: Bk Prige FRRRETb e’ FOGHEICE TalFLr

descri bed lverlgi m aaiyitplot @ rhenoatsied tHcept@y prafirablyi & beestornig receptaosththel &tHT2A Of

t her apeuti c agents to an ani mal . Such a conbination therapy can be carried
out in using at | east one further t her apeuti c agent which can be
additional ly di $@@89jsed Anvthei saimldinedt isme methbd farutha treatment -of SiefrO@gehbraifiee sal t s
descri bed taler ein an at i ons . cont the salts e

f or nul ai.nin .al so
adni ni st er SETR ¢ SITBIANE: iF8HRMH SPRE hﬁlét}ngﬁ’&ﬁt idise%lsé’en‘ggget“ﬂ%ts areeffective
to treat a Spinverebeltad Adiopliyp Modrettefy Syvidrdme, &Friedridhi sndibitia Michadoaogeph[sQi8&E, | n some
enbodi nents, the.crystalline salts and,the pha ceutical . conmposition
di'sc osed. sruiEied YRR PEGnE b= Uie by AR B FEBkenbiTRRsbng
psychosi s, bysdhinsephg esnltdescsiedihereaf f ecti ve di sorders, nmania, psychotic
depression, aff hve djsgrders. .. denenti nx.i et. sl eep disorder.s,
appetite disor di@s??l bi 96 Og" T Wédgwg{refs %W@R%g?rsﬁefé%%%g‘%&t ?)Ssocﬁéege‘?"?’ensi on,
m grai ne, \apospagioiheapy by sifisisiering anat describedlserein.r enor, psychonot or sl ow ng,

br adyki nesi a, a uro ah’ihi C in. .In _one o?i % . the salts and
conpositions ar Eéjoagﬁd ' eﬁ%niﬁg’?lfm’étﬁs %1%1?‘39/4 ’?’gg%a n ”Ey ngarﬁﬁloﬁ@m%se%etrﬁ?j%rr,
pr ef er ably a_ssosieﬂed)wnmiicrpammcrgpctthnrapga,fbytahminfseel-ﬁrgaﬁsaltsledodbealssrein[ _00891 Anot her
embodi ment i s a gpbfod Lok ! helrsal e ohopeur odegeneratiys, dhaggses,
i ncl udi ng Parki nsoir s disease, Huntington s disease, zhei fer' s di sease,
including myocardial 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 administeriﬁg to the subject an effective amount of the salt chosen from
compounds of formula IV, V, VI, VII, VII, IX, X, or XI.

EXAMPLES
Experimental Procedures

[0096] Powder X-ray Diffraction (PXRD): PXRD was performed on a Philips 1710

powder X-ray diffractometer using CuK, radiation. d-spacings were calculated from the 26
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Spi nocerebel | ar Atrophy, Tourette's Syndronme, Friedrich's Ataxia, Mchado-
Joseph' s di sease, Lewy Body Denentia, Dystonia, Progressive Supranuclear
Pal sy, and Frontotenporal Denentia by admnistering a salt described
herein. [0090] Another enbodinment is a nmethod for treating dysldnesia
associated wth dopam nergic therapy, by admnistering a salt described
herein. [0091] Another enbodinent is a nethod for treating dystonia

2 oal b doschBaSHEPs R rton) At Ror OB EnaHE: T2 B HAToF O LY et ng

a t hr ombot i @2 ameli ekpe@imenian efrotdor the ro/Paoaigdiadles iwak aneéfbrorepdnbé® hakd peakr
i schem ¢ stroke, idiopathic and thronmbotic thronbocytopenic purpura,
peri pher al \9sadigty ar  di sease, and Raynaud's di sease, by administering a salt

descri bed herei n[oos[7q)093bifﬁaa@tihlescamﬁgodmimﬂ&w OST)retRiadEigkr Dseat i gold
addi ction, inc|udi ng hol &El ction g@_ﬂm d addiction, and nicotine
addi ction, BYP d’ﬁ?'f‘ﬁ 8‘? °hBir8eea e tRgtalE 1P B8P her ei n.  [0094] Anot her

embodi nent is a poegspod ET-HamaSpeagosaop¢aafrm&aaBsion Wd:PAd0 064 nik ka@ktioat WOY
probl ens by m ni st er %It descri g her ei n. 100951 One enbodi nment
i ncl udes a et ABEPYTE: éfof 6“&“%8‘?&?(?3& Q6™ GERUFSOIFES a subj ect ,

conpri sing adm‘ n[iosst9q>ri nthRTm hmeﬁﬁbgaaﬁfen@mae@‘ufe&ﬁﬁtb W@re%ﬁ&ﬂ@@&ut@ﬁthbh@tz&ﬁ' t

chosen fro , VI

EXAVPLES Em&*t? nﬁ“g‘ﬁ? angs; B%é&%gle gﬁ*ﬁd‘&?&%&%“@ﬁi}“ﬂ 9IF &c(sﬁraﬂe PWRD)
PXRD was pewfitopifiilt, aitrogenRithdspitse, Maihﬁ’graﬂaowd@;hn)x- ray diffractometer using CuKa
wavel ength of 1. K080 ATPESTEP roRsSSmet S e ot re vl ni LM 5P 0, 1.
0.2. The expetndwgidla)3. @rfrooﬁmon the d-spacing val ues was t herefore dependent
e A R N R
10 K/ m n. [melslilsﬁrred:&amnn SeRcdf15 Qs &g sstta{celand%SmeﬂlonIblﬂthh(&@eh&&ﬂfdran
excitation,_100 ctor, 64 sc 2
or |t asol iR (T TR BpteltTEy AR e v SRR S RRE Tar 11 e
out with a d‘dhfoﬂslehbeld'\héb nig/IMccureb alfianteing GuspéiSionoinplhad, filteriag Bif uleesxcdsd | R
Spectroneter Vector pj nhol e, nitrogen atnosphere,
heating rat Z9™ ﬂﬁhé %E‘% H@el{%ﬁ@ r?t?asur ement were carried out with
a HP LC1090M Col umm Syrmetry S, 3.0.150 mm

methylpropyloxy)phenylmethylcarbamide

a) Preparation of

H

[0102] Triacetoxy borohydride (6.5 kg) was added over 1.5 h to a solution of N-
methylpiperid-4-one (3.17 kg) and 4-fluorobenzylamine (3.50 kg) in methanol (30 1), 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%).



101011 Sol ubility: The approximate solubility in water was determ ned by
adding double distilled water in steps of 51 to 5 ng substance and
sonification of the suspension for 2 mnutes. The Iimt value of conpletely
di ssol ved anount was determ ned. Determnation of solubilities below 20
mg/ 1 occurred with stirring suspensions in water, filtering off the excess,
and neasuring of the anmobunt of substance in the filtrate, Exanple 1:

Prepar ati oR, pf. a?; (& J¢! uorobenzyD- N- (1- net hyl pi peridin-4-vll-N -(4-(2-

met hvl nropy? oxg/ phenyl net hvl ) carbam de a) Preparation of F\ CHZ HN CH3

[ 01021 Tri acetoxy borohydride, (6.5 Kg) was added oxer 1.5 h to a solution of
N- net hyl pi perid-4-one (3.17 'ﬂ%}\a zyfamne (3.50 kg) in

met hanol (30 1), nmintaining th/ecte ofe der 27 C. The reaction
mxture was stirred for 15 1iM& 32 C The\rediduak anine was checked by
gel chromat ogr a[)h S4-f| uor obenzyl amne: C 5% . A solution of 30% sodium
ydr oxi de (12, L10GHR) | n smieroxyueareaiyye (8 kaeedi cihanotS2iilhweessaddnd 1A &

mai nt ai ni n : ; r; t kSt 4 0 a
et dual vl Gros o2 SBES B (A RE S B B o Ok L P RE01 Bt on
was stirrednd othe15suspensionhewgshasBuxede (@4-d&c &t efgr overdads The nregididelt He | ower
aqueous Phag&oWeansh REAARL. cnbdiby ﬂ[)y %ﬁlg(; l%fr/éf?‘.aﬁ\th%Eﬁslidn%s UaMi&Ito 5EEumed

pressure fromthe organi c phase a . At this stage the residue was
m xed wi t huged isBEARY stPude bat ch prepared according to this nethod. The
conbi ned products were then distilled at 139-140 C/ 20 nbar to yield 11.2
kg product (> 82% . -20 b) Preparation of HZ 3/HCO OC/-\ HaCH

[0103] 4- HfHPesaaiEm LAl dehyde (4.0 kg) and ethanol (20 1) were added to a

sol ution of isobutyl bromde (9.0 kg) in ethanol (15 1). Potassium carbonate
(13.6 kg) was added and thé~!3§b\spe i on 5 eflc;}léliﬂ (74-78 C) for 5 days.
The residual 4- hydroxybenzal dehygde vms @:e y HPLC (< 10% . The
suspensi on was cooled to 20 cha/n used i e néﬁt step. c¢) Preparation of
H3C C2 N-CH

[0104] Hydroxylamine (50% in water, 8.7 kg) was added to the product from
previous step b)(174 1, 176 kg) and ethanol (54 1). The suspension was refluxed (77 °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 ether (60-90 fraction, 32 I). The wet cake was dried at about 40 °C to yield 16kg product
(63%).

d) Preparation of
H

Hac\ /CZ\
c o—< :)——CHZ—NHZ
Hac/H

[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



H3CH O ( -\ QH[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 (77 C for 3 h. Unreacted residual anmounts of the
conpound 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 Cto a

resi dual v@ 67 l.i.tt.e The tion 5 vvater
(33075 et il voftle daad 1R 06180 iRl RS8O BRA ety BRhulle L o7

reduced pr€&s@ entatdlsmtﬁntﬁhawlemndualcoolm ta 48 °6fand012 cb«statleat@n waPemtratyld et her
(60-90 fra 96, 1 add th tun e (70
O . The %# ?J&tn !?vvkéfszuéé%?@d )fv ﬁ% % angl(g?és an' 1%@????%\/&& |pF1°|d i ‘?ﬂéd by
seedi ng. Thetsugsgdenshonawasas vedkewith @ pﬁn@lsacrfcbt}sft paeraged(2 fx0l.8 BhThe'IWﬁe cgkeoduct

was centri WQggdg{}derb\%eangg%e %%W%S’%}f#’ I%Q#gygg_t rol ether (60-90 fraction,

32 1). The wet ¢ Fied abo ield 16kg product (63%. d)
Preparati on of HZ 3/CI) CHZNHZ C/H Hs [0105] The product from previous
step c) (1 I7re3< di ssolved in ethanol (123 1). Acetic acid (8.2 kg)
and pal | adium on crhar coal 5% wet (1.1 kg) were added. The oxinme was

hydr ogenated at 22 C and 1 5 bar Ffpr 4h Consunption of oxinme was checked by

HPLC (for information). ‘Qat L APy st |tered and t he sol vent was
distilled under reduced pre ICe atOGHg—-fN(maI vol ume of 31 1.
Et hyl acetate (63 1) was ddgxd Hand the Nxifire was heated to refl ux (75 O
until dissolution. The solution was cooled to 45 C and the crystallization

was initiat ed Y06 e e diAageo UFredismdpemxilo (30a 8.0 debivaschdiles 16-250spehsiondf Sei r r ed
for 2.5h. ueﬁ?ﬂgpemowmep gﬁgbrkgg{ﬁ%g&aeqm ) hﬁe Fon¥i3 hx%édp@@v S EtﬁTea

portions of ethy cetate
t enper at ur éorgp rralbmsitdezthG:OtV@r 4 wind TBe M@W@ﬂﬁﬁ%ked @Hﬂﬁb@dﬁmaﬂmumﬁha@asmc o)

[-\ -- ﬁ@?d 3%1?1’93‘19 g@glf&?d{'%d ﬁggllsﬁ{mlg'ryg{dgﬂe 5:(( gfg re‘rit 97 é@f’)c ad%dded to

a susp ensi o rommprevious ste In hep ane
(411). The wedtdded ﬁﬁl)wae it e gtrestoted by Fisigt]ation mdpledductcbwreswem -‘rB @rf§. Hewtenst ed

over 15 m Qs IRRd RIER s6RE0SEHas(Rzehanaand il 8w AAME RIS w R RS BndBE1). 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 throuigh 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

(11 D). The solution was analysed and used in the next step.
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separated. The solvent was renoved by distillation under reduced pressure at
47-65 C. Heptane 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 washed with heptane (7 1). The solvent was
removed by distillation under reduced pressure at 28-60 C. Tetrahydrofuran
(THF, 107 1) and triethylam ne (TEA 6.8 kg) were added and the tenperature

was fixed not h gen i.n ced in
tetrahydro h’?éﬁ"a&%—kovfd ﬁrrlée%%/ fegt[i%?f‘f OOl at : % § ﬁétanf‘h(égg;hﬁ Séd'ré;&f)g’gl ution
was added suspetsive va@obtinted ¢'m lﬁ)fnﬂphéég@ri@en, rB B¢f sbi¥enriwas rep@iv et tyi dlﬂtll’fagiomhleder

t t t 1 Th
mxcur o wa Bl ¢ 09, KA Sip B8 MRST RO L SEBBNENL, S hARL s s o)
The sol versentyiduged atidsthé tdke dvasimaehed mett bemeng (2B sTheeweitcoRpoud0 otfdrmuht Ir(éél dual
vol ume of %ﬁ%as]mss%l?e% n@‘@tﬁ%’&? 8 Y at 4P NOFIGAG AT 15 t£c?ci @‘”’/g kgg\‘n Earb I( gge

there stil osgene an t’‘he suspension was
ni trogen tWﬁS@ddgﬁatl% °C Afdtther ling maswa;p@rvaﬂhleﬂuwolﬁé DI TEh'ceé.olthonp’mssg@nistca@o‘iﬁé t he

ot ahydr OrRrAn (a0 4y taRR Tl A Rp A BERRIA: g e e B R B e cur o et

20-25 C tond0 msmmélatmtgmermremllhanieqqoa:kiy@irSOTQméwr lftszt this tegeperaigbded and

the sol venf, ﬁi@&cfj\k/a?st %&%ﬁ%asﬂe&%%%’éﬁ%ﬁ%ﬁeﬂ% olz@x@§ Fhelvit é‘}al&e‘%z%lsdual
vol une of 40 1. |na vol une was to about 52 litters
addi tion cﬁ’ﬂeﬂéttab%frijrcbfon?falhtoY(elld4llﬂ$0fﬂf¢h§111$-wq on was anal ysed and used in

the next step. -22 1 solvent was renoved under reduced pressure at 20-25 C
Hept ane (49 1) was added and the suspension was stirred for 15 mn at 40 C
Then, 8 1 ipRe-gpystajliggtionnas renpved by distillation under reduced pressure at

38-41 C. The sgwlw V‘@%O@%f%@'mttﬁ’rtrgg o&aﬁﬂ:@i i h) MsecgssBlQEd élnd@r stifflg Alegdact was
centrifuged an cake was washed hept'ane 1). The wet conpound of

Fornul a | ip8!5ml sbeglutpgiang @r@dhwaolieﬁw@m 8HHENE toA8 °© at atcoszigrgcﬂte #of s 6Ftit-on of
tartari C %Qalﬁﬂh&%ﬁfﬂa af'te'? a%\xhﬁﬁgtles £t1h}rs Hempeaie ﬁﬂqﬁ‘éjsuéﬁenﬁgn frrRDEb 4 fARK! | ne

was washed with ethanol (91). The solution was cooled to 43 C  seeded with
the tart raRege wihip 1cbfTheWéSPé@fﬁﬂd@ﬁbeaéﬁFl again fUb ClandﬁlﬁéﬁlePFbt°§§u‘FFV weeefdool ed

to 35 C idqygQ, me@btaﬁga Sslsigd wasnhﬁemm%%%@toh@roclatQc@aﬁlg geal ededp -5 C
After 14 h at this tenperature the product was centrifuged and washed with

two porti olf§ Gystalling Rrrsipitito s sgparateddy\fltratienand g botiei weag washedpwith 143niC f or
76 h to yigkdhtéetioRooled® NN @y ik Sesilive W38 uBEYSHaad Jabda i@ PEXCH 150, 0

g of hem -tartrate obtained in h) was dissolved under stirring at 65 C in
112 m  abs¥riteyigt hihetrysaiiperueheab8i@@ under stirring to 48 C at a cool ing
rate of 1 Cmn. Cystallization started after a few mnutes at this
terrperature and the suspension turned to a thick paste within 1 h. The
suspensi ond) WEdpEEEBEtagai n to 60 C and then cooled to 48 C at a rate of 1

C/'min. The obtginag SUSPBNSHOMe WeSats talt pRYaRAErowdGers DOV L dids6lvddiCl Btmia
cooling r aévaecerOSOOBmqu}gIvIE was added and the pH was adjusted to 9.8 by addition of 2 TN NaOH
solution. After precipitation of a white solid, the aqueous phase was extracted 5 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 po~wder. The mother liquor was concentrated to a
fourth and stored at 6°C. The precipitate was filtered and dried in vacuum for 18 hours. Yield:
1.6 g of a white 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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The crystalline precipitate was separated by filtration and the bottle was
washed with 10 ml  absolute ethanol cooled to 5 C The crystalline residue
was dried under vacuum and 40 C for 50 hours to yield 146 g crystalline
pure hem -tartrate. j) Second purification [0111] 15.78 g of the tartrate
salt prepared fromstep i) was dissolved in 130 m  water, 500 m TBME was
added and the pH was adjusted to 9.8 by addition of 2 N NaCH solution.
After pregphfiati on of .2 Wit €800k nlRReRAINIRYE RAIBHNES 48N ITaGLed 5

ti mes by 500 n1 rB IVE. The organi Cc ﬁhases were concentrated untilT a vol unme
of about 4Bt Aphes plecarbamide ei hgmnuia ¥ ed at 6C. The precipitate
was filtered, mashed with TBME and flnaIIy dried in vacuumfor 5 hours.
Yield: 8.24 g of a white powder. The nother |iquor was concentrated to a
fourth andlstored at 6C. The precipitate was filtered and dried in vacuum
for 18 hours f Mol a
crystalline co‘r@égﬂnd 0976 T%o(gnﬂﬁlpégdumow&&%qp%g @%%Llﬁxﬁgrvgegér/%eggﬁdd wer e
found. Thén $.0md pthlecetateo ThoBEpepsigOTststred1a 6 °A &l 1 minutee(reinl, eebled trrdd#2i ng
Fég()lapr;[)l 2t 2]:8%’?2 g‘lae? ﬁtgxl(%gg’org Qh atb3065c. ﬁﬂgprémte%vasst @llfetrgpoff' Qldqﬁlg&) RRSEr 307 24

N- (4- f | uormaiényigt 52 pg af-angsystaflingi vihete ipetvder. LOppiral wicrqsdopy Zhows that the obtained
nethy_lprggxhgﬁgagq@gglnethyl)carbanlde citrate of fornmula IV A) [01131 90
ng of the product fromExanple 1 and 40 ng citric acid were suspended in
5.0 m ethylacetate. The suspension was stirred at 60 C for 15 m nutes
(mn), coghed to 232 C, and then stored for 30 min at 232 C. The
preC|p|tate was filtered off and dried in air for 30 mn to yield 52 ng of

a crystalline WHitle pdiderg oD waduchirerodeeply Shvs’dhare el ant arcrred

sol i d was sGd¥sitdin! 10/08n! eﬁﬂ'l icgtltyl’fhe %&gerﬁfgn Qs HiReaRE ridcor 86 AR, EXRtMI822 and
78.4 ng citric acid we suspended 10.0 m ethyl acetate. The suspensi on

was stirr &8 °afor8 mm. f”é)dr ﬁreﬁy Fﬁfﬁ’d forik@ ﬁms&tﬁi# Fledhg suspepsien Wasrfiligrsd gndhwashery

finally stmahrr@plarfeoym@ﬁag mﬂmgbf 323h1€é cryélfmms, YRR S anV@Sothéddh Sfegk nan dsnas hed
with heptane, yiel white cn%ﬁtalllne powder w th an

endot her ni € (ﬁ@&@yﬂééﬁmwéab%g 3(7e¥&) ST DY % PO Eo g meyy g ot

det er m negs bok/ghidf (b@cyf %bﬁiogrsﬁale@y m; mkpghbw&it d’ﬁha@stlos% o&‘a}scm 0.09 bdfMebason ( DSC) .
Ther nogravi netry mass | oss of about 7% bet ween 60 and

160 C, whi%h 199asc a’fftl%h wtaé'alb%d Qbasbacrrkféd”%t B?C"T‘EPé’é‘BPr‘ibé‘%F‘Eq Hrrvgitad/P el at
about 170 SGlubilif§okintalter tWasi m;owawrmy@ﬁ BROMYsteal A& oWlder Tdhirell Yebaddshe powder

remai ned substantially unchanged when stored for 1 week at 60 C and about

75% r-h. iUAchaneed phF HEFR Br Aareeiit fh%%aéaut Twas-Todn aropren s (BIRLG &f%er ence
val ue of Sfis99%1% dohpaeNtAdefcadnod VahileSofd09%) HEIMMR tE10HRlyEiE Snd 'H-NMR complies

with an 1:1 stoichiometry.
[0115] The powder X-ray diffraction pattern (PXRD) of the obtained citrate salt is

shown in Figure 1 and the characteristic peaks in 2 theta withy 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
5.6 159 m
11.2 7.9 m
12.6 7.0 VW
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with an 1:1 stoichionetry. [01151 The powder X-ray diffraction pattern
(PXRD) of the obtained 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-Spacings for the conpound of formula IV
Angl e (28] d-spacings [A] Intensity (qualitative) 2.8 31.8 vs 5.6 15.9 in
11.2 7.9 in 12.6 7.0 vw -2512.96.9w 14.06.3in 14.9 5.96 in 15.2
5.83 w 16.9 5.23 in 1&\? 4.94 vw__18.1 4.89 vw_18.9 4.68 in 19.5 4.56 in
21.3 4.17 in 21.9 4.05 22.5 3.8 m 22.7 3.9%in 23.4 3.79 w 24.1 3.70
vw 24.5 3.62 vw 25.5 349 w 28.8533.13 w 29.9m2.99 vw 31.0 2.89 w

Exanpl e 3: Preparation ofg 5.96 m
N-(4-f|uorobenzyl)-N—(I-ﬁthyl pi pegr#di n-4-yl)-N-(4-(2-

met hyl pr opyl oxy) phenyl methvl | carbatide fumarate &f fornmul a Vj [0116] 90 ng
of the product from Exahpfe | and 2% 3 rng funmarire and were

17.9 4.94 W
18.1 4.89 \a
18.9 4.68 m
19.5 4,56 m
213 417 m
219 4.05 w
22.5 3.95 m
22.7 3.91 m
23.4 3.79 w
24.1 3.70 vw
24.5 3.62 W
25.5 3.49 w
28.5 3.13 w
299 2.99 W
31.0 2.89 w

methylpropyloxy)phenvimethyl)carbamide fumarate of formula V

a)

[0116] 90 mg of the product from Example 1 and 24.3 xng 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 232 °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 s
6.1 14.5 s
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suspended in 5.0 nil ethyl acetate. The suspension was stirred at 60 C for
15 mn, then stored for 75 mn at 232 C. Optical mcroscopy reveal ed a
crystalline substance. The suspension was filtered and washed with t-butyl
met hyl ether (TBME). Yield: 83 ng of a white powder. PXRD and Raman
spectroscopy indicate a crystalline formA, containing anorphous parts.
[01171 The powder X-ray diffraction pattern (PXRD) is shown in Figure 2 and
the characteristic peaks in 2 theta with the correspondi ng d-spaci ng val ues
in Aare given in Table 2. A%ble 2: d-Spaci¥fys for the conmpound of fornula
V formA Angle [20] d-spacings [A] Intensit)Xqualitative) m4.1 21.7 in 4.8
18.3 s 5.6 15.7s 6.1 14.%p -26 7.0 12. 9 7.2 12.3 my@8.1 10.9 w 9.7
9.1 w 13.1 6.8 w 13.8 6. 40 15.1 5.87 w, .16.0 5.52 m 16.8 5.26 m 17.3
5,12 w 18.8 4.72 s 19.0 4.86 s 19.7 4.51°h 19.8 4.47 s ¥20.9 4.24 m
24.5 3.64 m b) [0118] 180 A@lof the produch.8from Exanple 2¥and 48.2 ny
fumaric acid were suspendedszgn 10.0 ml et hgdp acetate. The wuspensi on was
stirred at 60 C for 30 mn, 1§$|en for 90 m'p%?at 40 C and fipally for 70 mn
at 23 C. The precipitate was fTiltered off and washed with ‘ﬁeptane, yi el di ng
167 ng of a crystalline whit@0powder. TG FH-R showed a massm| oss of about

8. 6% bet ween 60 and 170 C, whgch was attribsgged to absor bedpwat er, ethyl
acetate and CQ2.

17.3 5.12 w
18.8 4.72 §
19.0 4.66 s
19.7 4.51 m
19.8 4.47 ]
20.9 4.24 m
245 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 CO,.
Decomposition started at about 160 °C. "H-NMR complies with an 1:0.75 stoichiometry (base :
fumaric acid). PXRD and Raman spectroscopy indicate a crystalline form B.

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 2342 °C. The precipitate was filtered off to yield
191 mg of a crystalline white powder. PXRD and Raman spectroscopy indicate a érystalline
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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Deconposition started at about 160 C. 1H NWVR conplies with an 1:0.75
stoichionetry (base fumaric acid). PXRD and Raman spectroscopy indicate a
crystalline formB. C [0119] 48.6 ng of the product from Exanple 2 was
suspended in 10-0 m ethyl acetate. 180 ng fumaric acid was dissolved in 1
m et hanol and added to the suspension. The resulting m xture was stirred
at 50 C for 1 hour and then at 23 C for 21 hours. Thereafter, 12 ni

et hyl acet at e ut| Qn was furt for 24 hours at
55 “The eBriEsip AR SR RN RE bk W0 Rl 4 OB M B # b he s
hept ane vvacsmtaimern(mddeacha vGI'alaés fi%rcnmplarecsmsﬁerm @aiuwa’s99f4%)t hey postible thetthd or 24
hour s at 2315 h e o ger recllx 1eum E|Bm1 aratf to yield 191 ng of a
crystallln W@W wder Na Rana espec roscopy indicate a crystalline
form B. The soI[(mlO] i tyTherpommreX rawalsftractlﬁﬁ)ﬁatwgv (iﬁKIRD) TGheT R Bhows aad thess | 0ss
gI O?‘gggt a,? %}ens?lhpeaﬁs méQheél \91thjt econ‘es on mg cm a‘}a %n}g% aggglg% ?EEMJS %Jgg'?;rai:g
after 3 days, detected vvlth Raman spectroscopy. 'H- NIVR conplies with an

1: 0. 75 st 0 he crystalline powder -27

remai ns sﬁ?épqa%n?%éﬁ% unc §%r511eg£rﬁ1ef§1mg%ore or week at 60 C and about 75%
r.h. in an open cont alingler{°2pPL C desperangakly) 96W€%§1¢bdn’1mlrmde)to ref erence val ue
of 99.4% . It is posstbte—that—the—ecrystatHne—powder—s—a nm xture of a
fumarate and a heni-fumafdte. 10120P4The powder X¥Say diffraction pattern
(PXRD) is shown in Figuré63 and the57characteristyc peaks in 2 theta with
the correspondi ng d-spackgg val ues jphg A are given,dn Table 3. Table 3:

d- Spaci ngs for the corrpound of formyla V formB Angle [20] d-spacings [A]
Intensity (qualitative) 548 18.4 vi€% 56 15.7 vsV 7.0 12.6 vs 8.8 10.0 w
9.6 9.2 m 10.58.4'm 1069 8.1 w 92.3 7.8 vw 1m 8 7.5 w 13.1 6.8 m 13.9
6.37 m 14.5 6.12 m 15.p4$H.68 m g4

m
10.9 - 8.1 w
11.3 7.8 vw
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 4.93 ]

18.9 4.70 ]

19.7 451 s

202 439 m
20.6 4,30 m
213 4.17 ]

219 4.06 5

22.9 3.88 m
233 3.81 w
243 3.66 m
24.4 3.64 m
26.1 3.42 m
28.7 3.11 w

Example  4:  Preparation of _ N-(4-fluorobenzyl)-N-(1-methylpiperidin-4-y1)-N’-(4-(2-
methylpropyloxy)phenylmethyl)carbamide maleate of formula VI
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16.1 5.50 vs 17.3 5.13 m 18.0 4.93 s 18.9 4.70 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
3.66 m 24.4 3.64 m 26.1 3.42 m 28.7 3.11 w Exanple 4: Preparation of

N- (4-fl uorobenzvl)-N(1-nmethyl pi peridin-4-vl)-N -(4-12-

met hyl propvl oxy) phenvi net hvl | car bam de mal eate of fornula VI -28 a2 101211
181 ng of the product fromExanple 1 and 48.2 ng maleic acid were dissolved
in 10.0 m ethyl acetate. The solution was stirred at 60 'C for 15 mn, then
for 20 mn at 2312 C. Precipitation of a white solid started after this
time. The suspension was stored at 5 'C for 48 hours and then the sol vent

cont 1 nued for 18 Hbur s TRE SRS ol FRRABETPIl | LA OFtE SRET AP s g of

a crystall iilEHBlvecDmVWﬁl’ml eﬁMR&tﬁﬂd‘hR@dmmnweaf&ﬂemsuﬁopy forndini@ tien forQ0 ygtaal | i ne
form TGF

.nmas l.o 2% het ween .60 an 6 whi ch
was attrib i<3d ?%%B%B?’b%‘fj’ ‘Wi é? ‘dasF?ﬁte‘g? fhls % ?g %‘Spefﬁ%rbw&gqr%qagﬂ (gt arts at
about 160 for 4§ BLi22ehd THee tHe Guitlet v&(urﬁawasde&uéerda@h foarth pd hiedgen (IOXRBrageat sShown i n
Figure 4 a the ristic eak ththecrre ondi ng
d- Spaci ng A e A e E e
corrpound ofaovfdar PXIRD Add M@hep{cﬁﬁicoﬂ/— spagt rag:sys(aA]nelfmﬁrem FHR (shiaved d @k | ve)

5.2 17.1 Wloss ot8 abot% 702")/ %etween 60 qu(W °C, »\(fl-uéx wds attr\%uted to absorbed water 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 [°20] d-spacings [A] Intensity (qualitative)

5.2 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 Vs
16.9 5.24 m
178 4,98 m
18.2 4.86 W
18.6 4,717 m
18.9 4,70 w
20.3 437 m
20.7 4.29 W
21.2 4.19 Vs
218 4,08 vw
22.7 3.92 w
23.7 3.76 w
242 3.67 w
24.6 3.62 m
25.3 3.52 W
26.0 3.42 W
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11.2 7.9 w 12.5 7.1 vw 14.7 6.03 vw 15.55.71 vs 16.9 5.24 in 17.8 4.98
in 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 24.2 3.67 w 24.6 3.62 in
25.3 3.52 w 26.0 3.42 vw -29 P Angle [20] d-spacings [pA] Intensity
(qualitative) 5.2 17.1 w6.8 13.0 vs 8.9 10.0 w 26.3 3.38 m 26.8 3.32 vw
27.3 3.27 m 28.4 3.14 vw 28.7 3.10 w 29.3 3.05m 30.1 2.97 w 32.6 2.75

i Sootved in 300 1 n] aclpandtt o SAREEM © Bl BRBAD T For S days. The

sol vent vol une was 5.2 17.1 w
6.8 13.0 vs
8.9 10.0 W
263 3.38 m
26.8 3.32 W
27.3 3.27 m
28.4 3.14 VW
28.7 3.10 w
29.3 3.05 m
30.1 2.97 w
32.6 2.75 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 § ° 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 > S00 mg/ml.

Example S: Preparation

methylpropyvloxy)phenyimethyl)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 ethy] acetate. The suspension was stirred at 60 °C for 30 min to form a clear
solution. The solution was stored at 5 °C for 1 day. The solid was filtered off from the formed
suspension yielding 155 mg of a 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.

-30-



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 heptane and
100 | acetone were added under stirring. Stirring was continued for 24
hours. The precipitated solid was filtered off to yield 182 ng of a
crystalline white powder. PXRD and Raman spectroscopy indicates a
crystalline nmal etae, which was possibly adm xed with another crystalline
form TG FT ] I tyd. 9% between 60 and 160 C, which
was attri bu@ﬁg@%%o%}e\ﬁg? oru?a %fcfgl?%%e\/lgnd hept ane. Deconposition
started at about 170 C.Amg[NIR cohyphdiess [4d t h letensity uaditasivehi onetry.  The
solubility in water ; : i of

N- (4-fl uorobenzvl)-Ni | -maf‘ﬁyl pi peri d° -4-yl)-N - (41 2-

met hyl propyl oxy) phenvl net Byl | car bamilde€ mal ate of fermula VI [0124] 181 ny
of the product from Exanmpkg | and 5634 ng L-(-)-maldc acid were suspended
in 10.0 mM ethyl acetate. ‘IL;he suspenlszi on was stirred at 60 Cfor 30 mn to
forma clear solution. ThE sol utionfas stored at 5 C for | day. The solid
was filtered off fromthelGbrmed su&fension yieldimg 155 ng of a
crystalline white powder.(PXRD and Ragan spectrosc@py indicate a
crystalline formA TG FT{I%shows a ss |l oss of about 5.5% between 50 and
160 C, which was attributed to watef’ and C2. Dec8hposition started at
about 160 C. Elenental aFedysis and’2H NWVR conpli @& with an 1:1
stoichionetry. Solubilityidn water was > 500 ng/ m p, [ 0125] The powder X-ray
diffraction pattern (PXRD)Sds shownagﬁ Figure 5 ang’vthe characteristic
peaks in 2 theta with the ¢corresponding d-spacing values in A are given in
Table 5. -30 Table 5: d-¥pacings for3%the conpoundSof formula VI Angle [20]
d-spacings [A] Intensity (mpualitative)s 4.4 19.8 ms 5.5 16.2 w 6.8 13.1 vs

7.4 12.0s 10.1 8.8 w 13 8.6 W 45 7.7 m 12]12 7.2 m 14.5 6.1 m 15.0
592 w 16.5 5.35 s 17.5 5 05 s 18.1 4.89 m
184 4.83 5
18.7 4,75 Vs
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 8
22.2 4,00 5
224 3.97 m
23.0 3.87 s
23.2 3.83 ]
237 3.75 W
24.7 3.61 m
25.0 3.56 W
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-y1)-N’-(4-(2-
methylpropvioxy)phenylmethyl)carbamide phosphate of formula VIO

[0126] 181 mg of the product from Example 1 was dissolved in 3 ml 2-propanol.
842 pl 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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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 s
23.2 3.83 s 23.7 3.75vw 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 Exanple 6: Preparation of

N- (4-fluorobenzvl)-N-(1-nmethyl pi peridin-4-vl)-N -(4-(2-

nmet hyl pr opyl oxy) phenyl net hyl ) car bam de phosphate of formula VIII [01261 181
ng of the Rx appl e | .was_di.ss in,3 m _2-propangk.. 42 |
phosphor | ¢ At $isPCRT 5 A SRR R A L p el RO Ed The
sanpl e was crystldmedofmA. JG-BIIE shoys dlmekayoss habopr Bh petivednedOvemd 160 TG, evhstl of f

o1 5 MO RNl 4 867 PR gL e

shows a mads stoashormdtryaBauility 9 dstirerasedh0 8@/mdnd 160 C, which was attri buted

to 2-propanol . 0Sirf J rie . e i with an
1:1 stoichionet r?gl%ggl UEIH ﬁevfétlt%r%/@a?@r%t\llxogg)gﬁ&ﬁéé%/lmﬁwﬁ%izg%h&egggmer
X-ray diff ebeactomtipatakens? theurib) the sorshronging frsipige vaues inad dretgiven in Table 6.
characteristic peaks in 2 theta with the correspondi ng d-spacing values in
lk are given in Table 6. Table 6: d-Spacings for the conmpound of formula

VI 11 Angl e TRROG: ¢-Spasings frg she[cajpdund effoimuja Yual i tative) 5.1 17.3 vs 8.7

10.1 m Angle [°20] 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
15.0 591 ]
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
20.8 427 m
215 4.14 m
23.0 3.86 m
235 3.78 VW
25.0 3.55 m
30.9 2.89 w

Example 7: Preparation  of  N-(4-flugrobenzyl)-N-(1-methylpiperidin-4-yD-N’-(4-(2-
methy1propyloxy)phenylmethyl)carbamide succinate of formula IX

a)

[0128] 90 mg of the product from Example 1 and 24.7 mg succinic acid were
susperided 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
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10.0 8.9 m 13.3 6.7 w 13.7 6.5 m 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 4.56 m 20.8 4.27 m
21.5 4.14 m 23.0 3.8 in 23.53.78 vw 25.0 3.55 m 30.9 2.89 w Exanple 7:
Preparati on of N-(4-fluorobenzyl)-N-(1-nethylpineridin-4-vl)-N -(4-(2-

met hvl nrop) | oxy) phenvl nmet hvl car bam de succinate of fornmula | X a) [0128] 90
nmg of the product from Exanple | and 24.7 ng succinic acid vvere suspended

in50mnm I ure was sto rred.at orm ng
a cl ear ﬁl‘ta rec off %g wx’ch :1[1_]5'1[@113 ané tangtt% Y‘e@ % ggf)a CI'ySGtchl{lC 5' ?%%&5; t hen
cool ed toarﬁI@maﬂp@ctrpscbaymdwate@ccc;maﬁmaifctrmr 30 min. The suspen5| on was stored
for 16 hours at 5 C and the precipitate was -32 filtered off, washed with

TBME and heptane to yield 55 ng of a crystalline white solid. PXRD and
Ranman speh;)troscopy indicate a crystalline fonn. [0129] 179 ng of the product

from Exanpl e 48. S LN 10. 0. t hyl
acetate. The #‘0 re v@% ;g%rjgjg %CF'Cth&%E%&? ! ggdosggg% %ugmégcalgléi;qr'erg
sol uti on. suTmaedfsloﬂ 1@ jOonl etlgd asttate. ddbe frdrturd apdtimreditat 232C®Ialr$dnihif®“nﬁrlg@(ﬁlqad to 5

. Preci DAL sORGHE SaPLLER AT o: 719 PUSRENS] AR5 sSH BEadbpl T hour

at 23 C e precipitate was eptahe to yield
147 ny of oquis refigtdl Mmimelhshiusrenpovwdey stinRXRD ahdur RAIRTE spetbe mesptpy wandi cat e

2cT Y5t & bhas beNACh TR, SHONS, s TR B! 2350k AROWd Goth, BBGED. O and

250 C, whi was attributed ntal "anal ysi s
i ndi cat esRathen esimamedpyrinditate adirysiadlingtferm. TGE-RKIVIR shomg |ai roass Jass bf dzqut11818%
stoi chi Onﬁett\f/één 6§%|nabi§0i CtCy vj/l'ﬁ'ch 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 [°26]  d-spacings [A]  Intensity (qualitative)

5.4 16.7 W
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 W
18.5 4.79 m
19.1 4.65 W
194 458 W
20.1 4.42 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
24.7 3.60 W
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water was > 500 ng/m . [0130] The powder X-ray diffraction pattern (PXRD) is
shown in Figure 7 and the characteristic peaks in 2 theta with the
correspondi ng d-spacing values in A are given in table 7. Table 7:

d- Spaci ngs for the compound of fornula I X Angle [28] 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 in 17.7 5.00 vw 18.5 4.79

in 19.1 4.65 vw 19. : VW 4.42 w . ‘ 21.4 4.16 s 21.9

u05 s 23 35 61 i n Angr Ry U aschefiA)” el gy 2 2 Angl e [20]
d-spacings [A] Intensitgg(qualitatijgg) 5.4 16.7 ww 6.9 12.8 vs 10.3 8.6 w
11.6 7.6 m 13.8 6.4 w 26.3 3.38 vw, 26,9 3.31 w 27.3 3.27 w

10.3 8.6 w
11.6 7.6 m
13.8 6.4 w
26.3 3.38 VW
26.9 3.31 W
273 3.27 W
28.0 3.19 W
284 3.14 w
30.1 2,97 w
324 2.76 w
336 2.66 w
34.1 2.62 w

Example 8:  Preparation of  N-(4-fluorobenzyl)-N-(1-methy’lpiperidin-4-y1)-N’-(4-(2-

methylpropyloxy)phenylmethy 1carbamide 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 arxd the suspension was stirred for 17 houars at 2322 °C. Filtration
yields 80 mg of a crystallimme white powder. PXRD and Raman spectroscopy indicate a
crystalline form.

[0132] The powd er 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 cormpound of formula IX
Angle [°20] d-spacings [A] Intensity (qualitative)

2.9 30.8 w
52 17.0 Vs
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 w
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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 Exanpl e 8. Preparation of

N- (4-fl uorobenzvl)-N (1-nethyl pi peridin-4-yl)-N 44-(2- nethvl proovl oxy
phenyl nmet hyl ) car bam de sul phate of formula X [01311 180 ng of the product
fromExanple 1 was dissolved in 5 m ethanol. 842 | sul phuric acid (0.5
nol ar) was added and the fornmed clear solution was stored at 5 C for 48

hours. The sol vent wa Y/ r at itroge . .The solid residue was
suspended in 3 m Td%ﬁ?eaﬁ%(?o. 1£grﬁag}e{%sﬁéﬂol gl%ecﬁl&%(lé%ﬁﬁ?ggnsi on was stirred

for 17 hours at 232 C. Bidtration 3ygelds 80 ng ofy a crystalline white
powder. PXRD and Ranman §Qectroscop¥;>é:zndi cate a c\r/systalline form [0132] The
powder X-ray diffraction“pattern (PXRD) is shown I'n Figure 7 and the
characteristic peaks in92 theta w ®% the correspondi ng d-spacing values in A
are given in table 8. T@ple 8: d-$gpacings for thg conmpound of formula DC
Angl e [29] d-spacings [ﬂslntensit;h(qualitative) 2.9 30.8 w 5.2 17.0 vs
9.2 9.6 m 10.7 8.3 w ’5 7.7 vw''13.1 6.8 m 139 6.4 m 16.1 5.49 vs
16.7 5.29 w -34 Angle [?D] d-spacifigs [A] Intensi®™y (qualitative) 2.9 30.8
w 5.2 17.0 vs 9.2 9.6185n 10.7 82w 11.5 7.7 ¥w 13.1 6.8 in

19.1 4.65 m
19.6 4,53 s

20.1 442 m
20.6 4.30 vs
21.2 4,18 m
214 4.15 s

22.0 4.04 m
229 3.89 w
24,7 3.60 m
25.0 3.56 A4
26.3 3.38 \2%4
27.0 3.30 w
28.0 3.19 W
28.5 3.13 YW
29.2 3.05 W
31.6 2.83 W
327 2,74 w

Example 9.  Preparation  of  N-(4-fluorobenzyl)-N-(1-methylpiperidin-4-y)-N'-(4-(2-

methylpropyloxy)phenylmethyl)carbamide edisylate of formula X1
[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. TG-
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. Thee 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 fox 1 week at 100 °C in a closed ampoule does
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18.5 4.79 s 19.1 4.65in 19.6 4.53 s 20.1 4.42 in 20.6 4.30 vs 21.2
4.18 in 21.4 4.15 s 22.0 4.04 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 vw 31.6
2.83 vw 32.7 2.74 w Exanple 9: Preparation of

N- (4-fluorobenzyl)-N-(1-methyl pi peridin-4-yl)-N-(4-(2- neth

| prop) rl oxy) phenyl net hvl ) carbam de edi sylate of fornmula XI [0133] 180 ng of
t he prod i V, i I - ution of
48 mg 1. 3 bR e o A e il P e R e et
The sol UHiPbharm87¥6bred at 8 C for 10 days. The precipitated solid was
filtered off t | el - I B8 ; : d Raman
spect roscopy |[§1)13|)ﬁc at cejrhg%g\rwggs; t@faf idﬁfer%ﬁénﬂe#g WF&E glhog‘&svﬂg:q%égggﬁggﬂ of

about 1. XredtriseepraigGn 3 thetal6h tE; copkiperdingaisparing vibues édA e giensimiatle 9.
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 Lablel?: dEpagings for the ggmppunid of formpleiXdhi ometry. Sol ubility in water was 4
ng/ M. The crystalli ﬁyy@fr rennk whj opdven stored for | week
at 60 C and about 75 OF‘QQ . in g%g%ggg%&a}con?%ﬁ?gf a%ﬁtg)@gr ea was 97-4%
conpared to reference vatbue of 96.18%). Storage fesd | week at 100 Cin a

cl osed anpoul e does -3 1 not decormgse t he crystg‘;vl i ne product and the white
powder renmins substantially unchanged (HPLC area 97.4% . (0134] The powder
X-ray diffraction patteth (PXRD) il8Ushown in Figre 9 and the

characteristic peaks ing.2 theta wigh the correspendi ng d-spacing values in A
are given in table 9. 59 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 4381 w
18.9 4.68 s

19.4 4,57 m
19.9 446 m
20.4 435 m
20.8 426 S

21.5 4.12 s

21.9 4.05 VW
225 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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Tabl e 9: d-Spacings for the conmpound of fornmula Xl Angle [20] d-spacings [A]
Intensity (qualitative) 7.3 12.1in 8.1 10.9 vw 8.9 10.0s 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 4.57 m 19.9 4.46 m 20.4 4.35
m 20.8 4.26 s 21.5 4.12 s 21.9 4.05 vw 22.5 3.96 m 22.9 3.838 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 3.31 m
28.3 3.15w 29.1 3.07 w 29.6 3.01 vw 35.9 2.49 w -36 d ai ns:

Claims:

1. A salt of N-(4-fluorobenzyl)-N-(1-methylpiperidin-4-yl)-N’-(4-(2-
methylpropyloxy)phenylmethyl)carbamide of formula I,

%
N CH,
F 0_ _CH—CH,
O -
N NH
cH, ¢ >ch

=0

2

o

@,
wherein the anion is selected from the group consisting of phosphate, sulphate, succinate, malate,

fumarate and maleate.

2. The salt of claim 1, wherein the anion is selected from the group consisting of fumarate,

maleate, malate, phosphate, succinate and sulphate.

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

the anion is fumarate, the stoichiometry is 2: 1.
4.  The salt of claim 1, wherein the salt is a fumarate salt.

5. The salt of claim 4 that exhibits a X-ray powder diffraction pattern comprising peaks
having d-values in angstroms of about 18.3, about 15.7, about 14.5, about 12.6, about 4.72, and
about 4.47.

6. The salt of claim 4 that exhibits a X-ray powder diffraction pattern comprising peaks
having d-values in angstroms of about 15.7, about 12.6, about 4.72, and about 4.47.

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

having d-values in angstroms of about 18.4, about 15.7, about 12.6, and about 5.50.

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

having d-values in angstroms of about 18.4, about 15.7, about 12.6, about 5.50 and about 4.51.
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1. Asalt of N (4-fluorobenzyl)-N-(1-nethylpiperidin-4-yl)-N -(4-(2-

nmet hyl pr opyl oxy) phenyl net hyl ) carbam de of fornula |, CH3 NCH3 F/ 1 QO
/ICHCHa CHz CHZi CH2 O (lI), wherein the anion is selected fromthe
group consi sting of phosphate, sul phate, succinate, malate, fumarate and
mal eate. 2. The salt of claim1l, wherein the anion is selected fromthe
group consisting of fumarate, nuleate, nalate, phosphate, succinate and
sul phate. 3. The salt of claim2, wherein when the anion is selected from
the group consisting of nmleate, nalate hosphate, succinate, and

sul phat &, thBheS%agloéﬁ‘%tWDerF@ the salt is &ﬁliﬂ%%eﬁa Bin when the anionis
fumarate, the stoichionmetry is 2: 1. 4. The salt of claim1l, wherein the

salt isi@ fuiRd i dftihim 9, wﬁé?an%?égaw{]o%aﬁmw hat exhibits a X-ray powder
diffraction pattern conprising peaks avi ng d-values in angstrons of about

18. 3, about .7, about 14.5, about 12.6, about 4.72, and about 4.47. 6.
The salt of Iain14 tnaLLgxhibits a X-ray, po er dlff[actlon pattern
conpri si ng pgaks havi -val ues in angstro Gut 15.7, about 12.8,
about 4.72, drfidabeut 4.47. 7. The salt _of—&t n”ﬁ that exhibits a X-ray
powder diffr ctt n corrpr g Praks av ng d-val ues in angstrons of
about 18.4, gbou 7, _bouh_ 1 and about | 5. 6\C§H The salt of claim4

that exhibitg a X—raycbomggr Hpmfractlon pattern conprising peaks having
d-val ues in angstrons of out 18.4, about 15{7, about 12.6, about 5.50 and
about 4.51. =37 9. The salt of clain11, mherein the sal (VI).s a nal eate salt.
10. The of salt of claim9, wherein the salt is of formula VI: H H-+ CH,
CO - ~ CH, \Tkialtaifickim @, whételnl thékalt is in the form of a hydrate.

12.  The salt of claim 9 that exhibits a X-ray powder diffraction pattern comprising peaks
having d-values in angstroms of about 13.0, about 5.71, about 4.77 and about 4.19.

13.  The salt of claim 9 that exhibits a X-ray powder diffraction pattern comprising peaks

having d-values in angstroms of about 13.0, about 5.71, and about 4.19.
14. The salt of claim 1, wherein the salt is a malate salt.

15.  The salt of claim 14 that exhibits a X-ray powder diffraction pattern comprising peaks
having d-values in angstroms of about 13.1, about 12.0, about 5.35, about 4.75, about 4.37, about
4.29, about 4.00 and about 3.87.

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

having d-values in angstroms of about 13.1, about 4.75, and about 4.29.
17. The salt of claim 1, wherein the salt is a phosphate salt.

18. The of salt of claim 17, wherein the salt is of formula VIII:

?H
H—\ C|>H3
o _CH—CH,
"o, H, PO~
2 4
N
/ \C 2
I
(o}

— — (VIID).
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\ ~NH~ COHH Il O(M). 11. The salt of claim9, wherein the salt is in
the formof a hydrate. 12. The salt of claim9 that exhibits a X-ray powder
diffraction pattern conprising peaks having d-values in angstrons of about
13.0, about 5.71, about 4.77 and about 4.19. 13. The salt of claim9 that
exhibits a X-ray powder diffraction pattern conprising peaks having
d-val ues in angstrons of about 13.0, about 5.71, and about 4.19. 14. The
salt of claim1, wherein the salt is a malate salt. 15. The salt of claim 14
that exhibits a X-ray powder diffraction pattern _conprising peaks having
d- val ue®-i n Bifgsltrfredaipr 1A Hhwtiexhibits a Xgpyurowdsr diffragiiont patfersscompsising peakss
about 4Ré’vYng[ @'991&1%5 in%n%&r%%b%% .oﬁ% PP3 apduPPOH tabdu80, hBout W7, S 490, Ghftl M 14
s a X er di S g

t hat exhi bi ray po raction pattern conprising pea havi n
d- val uesbaun3.86gst rons of about 13.1, about 4.75, and about 4.29. 17. The

salt of claiml1, wherein the salt is a phosphate salt. 18. The of salt of

claim1l rein t sa is of. forrgula VITT. . H-.. '+ H CH HPO F P
U Sorcritie e il iR it Rhjoya Ry poit isfateiin e rRISEReRR | hay
exhi bi t Bavingkd-ValMesdia\WHtrotisffaB&ti 1013, Bstut SON, HOHIY.2 T 1aN@aRRRK¥S 4. havi ng

d-val ues in angstrons of about 17.3, about 5.91, about 4.80, about 4.27,

about 4,14, and about 3.86. 20. The salt of claim 17 that exhibits a X-ray
powder &l-f f Flgctaitoh clatm d eWhereimipe salt in g syrsinete sallavi ng d- val ues in angstroms of
about 17.3, about 5.91, about 4.27, and about 4.14. 21. The salt of claim1,

wher ei nys he $gd duckifiat® sﬁPSF&lﬁﬂ{ﬁ,%@bkin the salf 36n ﬁfé%f}xﬂéf‘ §hfd?£t%. of claim 21,

wherein the salt 1s inthe formof a hydrate. 22. e salt of claim?21 that

exhi bit5ya Xphay,Pasim o1 kil %ﬁﬂiﬁ)ﬁpa%'[‘&yeﬁd%v&ép mfga&idﬁgpa?l%ﬂkéomprising peaks
having d-values in angstroms of about 12.8, about 5.51, about 4.79, about 4.16, and about 4.05.

23.  The salt of claim 21 that exhibits a X-ray powder diffraction pattern comprising peaks

having d-values in angstroms of about 12.8, about 5.51, and about 4.05.
24. The salt of claim 1, wherein the salt is a sulphate salt.

25.  The salt of claim 24 that exhibits a X-ray powder diffraction pattern comprising peaks
having d-values in angstroms of about 17.0, about 5.49, about 4.53, and about 4.30.

26.  The salt of claim 24 that exhibits a X-ray powder diffraction pattern comprising peaks

having d-values in angstroms of about 17.0, about 5.49, and about 4.30.

27. A process for the preparation of the salt of claim 1, comprising
a) forming a solution of the compound of formula [ in an organic solvent;
b) adding an acid selected from the group consisting of fumaric acid, maleic acid,
L-(-)-malic acid, phosphoric acid, succinic acid or sulphuric acid to said solution;
and

¢) isolating the salt.

28.  The process of claim 27, wherein said isolating comprises separating the salt from a

suspension formed after step b).
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havi ng d-val ues in angstrons of about 12.8, about 5.51, about 4.79, about
4.16, and about 4.05. 23. The salt of claim21 that exhibits a X-ray powder
diffraction pattern conprising peaks having d-values in angstrons of about
12.8, about 5.51, and about 4.05. 24. The salt of claim1l, wherein the salt
is a sulphate salt. 25. The salt of claim24 that exhibits a X-ray powder
diffraction pattern conprising peaks having d-values in angstrons of about
17. 0, about 5.49, about 4.53, and about 4.30. 26. The salt of claim24 that
exhi bit ay pomd r dlffractlon attern conprisi ng peak hayi ng

d- val ue Jhagwsﬁ%@ Bleim g 4y ihorein gaid atglating somplises REFCHiBLIRE thespt Irom e A
process I c formng a
soIut|oﬁsg?mﬁﬁﬁmggﬁgguﬁﬁtgpyggihﬂﬁ0§ﬂkﬁﬁggﬁ %?ggﬁﬁgnég g%?hﬂﬁgﬁ%hdlng an
aci d selselsedd fromthe group consisting of funmaric acid, naleic acid,
L-(-)-malic acid, phosphoric acid, succinic acid or sulphuric acid to said
solution; and tlng the salt The process of claim 27, wherein
sai d isgpatiﬁﬁmﬁdﬁﬁff r%@E%Y%?JHgm?ﬁéﬁgﬁpg”?fﬁﬁﬂﬁ MﬁGSpenS|on formed after
step b) meﬂgﬁplg?ﬂog'ﬁgh&rygﬁgﬁﬁ)&fbaﬁh@é SPferuiier ein said isolating conprises
preci pitating e salt froma solution formed after step b) by one or nore
of cooling, solvent renoval, or &Hdlng a non- solvent. 30. A salt of
N-(4-fluorobenzyl)-N-(1-nethylpiperidin-4-yl)-N -(@(2-

met hyl propyl oxy) phenykget hyl ) cdr bari de of fornyla n—dia NCH3 F/ q ~

CHz ~NH CHz C CH2 (1), od by a p (ﬁﬁnpr|5|ng a) formng a
sol ution of the conpound formyla | in rganlc solvent; b) adding an
acid selected fromthe group gﬁ§ PNhg umari c acid, mal ei ¢ aci d,
L-(-)-malic acid, phosphoric acid, HSUCCIﬁIC acid or sulphurlc acid to said
solution; and c) |solat|ng t he saPt 31. A pharnaceuti €Bd conposition

co risin n alt.s of claim1 and a
al pr&iucecfaby a process comprlsm

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

b) adding an acid selected from the group consisting of fumaric acid, maleic
acid, L-(-)-malic acid, phosphoric acid, succinic acid or sulphuric acid to said solution;
and

c) isolating the salt.

31. A pharmaceutical composition comprising one or more salts of claim 1 and a

pharmaceutically acceptable carrier.

32.  The pharmaceutical composition of claim 31, wherein the composition is in a solid

dosage form.

33.  The pharmaceutical composition of claim 32, wherein the solid dosage form is suitable

for oral administration.

34.  The pharmaceutical composition of claim 31, wherein the amount of the salt of formula

IV is from about 1 to 100 mg.

35. A salt or pharmaceutical composition of any one of claims 1-34 for use in the treatment

of a neuropsychiatric disease.
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pharmaceutically acceptable carrier. 32. The pharnmaceutical conposition of
claim31l, wherein the conpositionis in a solid dosage form 33. The
pharmaceutical conposition of claim 32, wherein the solid dosage formis
suitable for oral administration. 34. The pharnmaceutical conposition of
claim 31, wherein the anmount of the salt of formula IV is fromabout 1 to
100 ng. 35. A salt or pharmaceutical conposition of any one of clains 1-34
for use in the treatnment of a neuropsychiatric disease. -40 36. The use of
claim 35, wherein the neuropsychjatric disease is select fromthe group
consi st ?ﬁ-g oﬂ?)'é,%‘?éﬁ&ai“g%gs\?ﬁ‘?rﬁ'aﬁ REYFOPSYCAITIG Bispase i e tegg BEUPan a,
psychot bensSigiRg 6B yelbsis, ahiRphichf, SinpRLaEElve dASRRAL hania2LIRIRE defleSth,

di sorders, appetite disorders, bipolar disorder, psychoSis secondary to
hyper t enffeative disorgiers, dementiasosqieay sieep digordstshanpetite disordars, thipodar disoedenr |

psychonot or sl ow n r.adyki nesi a, and neuropathic pai.n. 37. .A salt or

har mceteres AL R BH BRI D B oA and Relig mibeif Bt

t r eat meptych&hodr S6WIMRIBAGNARad, YRd fusSRTTe ?g,ﬁ, The use of claim 37, wherein
t he neurodegenerative disease is selected fromthe group consisting

Par ki nson's di sease, Huntington's disease, Al zheiner's disease,
Spi noceBeébel Aaalt opnphasmhgeutita wompbsitien Sangtooeref clFmesdl-34 for sisqiingthé tigatment

Machado- Joseph:s di seas Lewy Body Denentia, Dystonia, Progressive
Supranugfgg?ﬁﬁ§$§V?m3ﬁdﬁ$P§htotenporal Dementia. 39. A salt or
pharmaceutical conposition of any one of clains 1-34 for use in the

treat meng, OfThQMs%‘ﬂf'&Pa%@@@E?Efn%@ﬁeu%de erPRREINGARIE sl RIdRm titrodp Sal t or

pharmaceutical conposition of any one of clains 1-34 for use in the

t r eat mesensisting Sgkirsan'adisease.diluntingions diseassnd lzheigsos lisease, Spindeertbeliari ner gi ¢

t herapy.,.41 salt, @r _pharmaceutical ¢ siti;on of .an e o | ai s 1-34
For uoeATPEnar bRt Rundorsr PEion < Ris i oG BitaRs aRgkeT G EBaRuT Crai m
41, wheDRhientid)®ystohYPIgk3sive Baprahileat BalSElafe FeshtdtéraporalBer@émiap consi sting
of nmyocardial infarction, thronmbotic or ischem c stroke, idiopathic and

thronbotic thronbocytopenic purpura, peripheral vascul ar disease, and
Raynaud38. di dcwalier phgmacepsicafcompesition of anyrope ohelaigis P4 farsisa indbe freatmpret

manuf act ure. of . icanmept ,for.the .treatment of a neuropsychiatric
diseasepyiﬁ$g*ﬂ§a%§ga%?‘% é#?gngq%ﬁgyéﬁﬁ'mherein t he neuropsychiatric

di sease is selected fromthe group consisting of psychosis, schizophrenia,

schi zoafspect iAvQIt @ PRArFAESicABDIPosiRSY 61y ohe oF EIRMASEBH Tor @kfi® el tieBtment
di sorders, denentia, anxiety, sleep disorders, appetite disorders, bipolar
of dystonia, myoclonus, or tremor associated with dopaminergic therapy.

41. A salt or pharmaceutical composition of any one of claims 1-34 for use in the treatment

of a thrombotic condition.

42.  The use of claim 41, 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.

43.  Use of a salt of any one of claims 1-30 in the manufacture of a medicament for the

treatment of a neuropsychiatric disease.

44,  The use of claim 43, wherein 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
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-41 di sorder, psychosis secondary to hypertension, mgraine, vasospasm and
ischema, notor tics, trenor, psychonotor slow ng, bradykinesia, and
neuropat hic pain. 45. Use of a salt of any one of clainms 1-30 in the

manuf acture of a medi canent for the treatnent of a neurodegenerative

di sease. 46. (New) The use of claim45, wherein the neurodegenerative

di sease is selected fromthe group consisting Parkinson's disease,

Hunti ngton's di sease, Al zheinmer's disease, Spinocerebellar Atrophy,
Tourette's Syndrone, Fredrich's Ataxia, Machado-Joseph's di sease, Lewy Body
Denent i #sordgrspyphasis rgapsigihypertsnsipnnierases: vasesraym, apdiisehegtia.spaipifissal
Denent i 7 t 0 [ .1-30 in the manufacture of
a medi cgennlle(%f psfygﬁcﬁ?ﬁre)r ﬁ?‘?@ ’tl?rrgé%ﬂ%%ladys r%&%@%@%é%ci ated with dopami nergic
t herapy. 48. Use of a salt of any one of clains 1-30 in the manufacture of a
medi cangnt floge dffagalt bf &t sl cRims Y-S0 diihe manfetuenoia medicimairdsr tRssoci at ed
wi th dopam nergic therapy. .49. Use of a salt of any one of clains 1-30 in

t he mantifaipentoba geurgdepssrativiediseapor the treatment of a thrombotic

condition. 50. The use of claim49, wherein the thronbotic condition is

selecteg . fro u N& Sk I (e ct i otic or

achom ot rojee) ThERELEE oLiA"E, Shbih B sl S Bl ok b A

per i phegralp vasithg@Parltimsedls diseaselHReiigah'd dBedbe S€RREImer'ddisease, Spinocerebellar
Atrophy, Tourette's Syndrome, Fredrich's Ataxia, Machado-Joseph's disease, Lewy Body

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

47.  Use of a salt of any one of claims 1-30 in the manufacture of a medicament for the

treatment of dyskinesia associated with dopaminergic therapy.

48.  Use of a salt of any one of claims 1-30 in the manufacture of a medicament for the

treatment of dystonia, myoclonus, or tremor associated with dopaminergic therapy.

49.  Use of a salt of any one of claims 1-30 in the manufacture of a medicament for the

treatment of a thrombotic condition.

50.  The use of claim 49, 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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