SALTS OF
N- (4- FLUOROBENZYL) - N- (I - METHYLPI PERH) I N-4- YL) - N - (4-(2
wo 2060867PROPYL OXY) PHENYLMETHYL) CARBAM DE AND PEIEIUR2005/034376
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SUMMARY OF THE INVENTION
[0003] One embodiment disclosed herein includes a salt of N-(4-fluorobenzyl)-N-(1-
methylpiperidin-4-y1)-N’-(4-(2-methylpropyloxy)phenylmethyl)carbamide of formula I,
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oxal ate, ascorbate, nicotmate, benzoate, nesylate,
salicylate, stearate, tannate, tosylate, valerate,
worbtdsanessul f onat e, et hanesul fonate, benzenesul POnASE005/034376
p-t ol uensul f onat e, 2-ethane di sul fonate, and
napht hal enesul fonate. In sone enbodi ments, the anion
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phoip}gge Sttca]&at& n% ﬁu%E ﬁ}éer St(élC 10 It%ﬁ'e ﬁghE,%fj‘ € anlorga is selected from
thefgtmprcatisestiag of ehsyhalteean\t fur(lé{)te, tb@ﬁ&sﬂnomamom @: enbodhiersatbbdiment, the

unmar.at e t exhibits a X-ray powder diffraction
Sa“ﬁa?flgﬁgogg%}lfi{fhg peaks havi ng d-val ues m angstrons
of about 2 }-7, about 18.3, about 15.7, abo 14. 5,

about 12.6, |about 12.3, CFabout 10.9, about 5.5p, ,gpout

4.72, and about 4.47."Fw another enbodi , the ™ cu,
furmrate sali¥ x hits|a X-ray powdero di fdhramet | on
pattern co %ea havi ng[d-yal gés m an stfons o
of about 18.4, &bett 15,7, Nabo ». 6, about ., _CH,
about 5.50, |about 4.9%, apoutcd. 70, about 4.5, Hoabout
4.17, and about 4.06.[00@] In one enbodi nent| the
salt is a eate of formula VI, (VI). In o
enbodi nent,(t e mal eate salt exhibits a X-ray powder
diffraction pattern conprising peaks having d-val ues
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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.



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
wanaiclaés7enbodi ment, the salt is a phosphate ofPCrasmebsa34376

VIIl, (VMIE). In one enbodi nent, the phosphate salt

exhibits a X-ray powder diffraction pattern conprising

pea avi tp17.

polipod)g) 10 gl kil e aoR AR A (MY 4
about 3.86. 0009] In other enbodi nment, t salt is
a succinate|of fornmula | X In one enbodl nent, t he

succi nate salt exhibi X-ray powder |tfr ct|C €0,
pattern co p ks |havi ng d-va uesHi g, ng trons
of about 12 \5‘;\ ., about 1, %bout H
about 4 79, |abo 6.n.and+ abo O [0010] In\\

anot her enbodi nent, ?he aIt Py a sulphate off formu a

X, (X). In one enbodlnenw the sul phate salt |exhibits

a X-ray powder diffraction pattern conprising peaks

having d-vakyes in angstroms of about 17.0, about 9.6,

about 5.49, about 4.79, about 4.65, about 4.53, about
In ape 3@bodEit theymalgate sabicurhibigs oX-rawdalb@tftacoora@ﬁermemsmg peaks
havbrg elg% aﬂg?@ bt 1%*@)63%% 5 71 %b@tﬂ 5%' M@E €7, about 4.37, and

t‘hanedi sul'f onat e) of fofmila X, (X1'). Tn one

ammhﬁbﬂtnent the edisylate salt exhibits a X-ray powder

di f tio ]| : N9, 9pval ues m
o Q9 0T, RERA LR GATRA LB 30 DEpl. Uk pa Syl ues
4.97, about . 68, about 4. 26 and about 4.127 [0012]

Anot her enb dlnent dmsoiosed herein includes |a praocess

for the preparation o sal t discl osed fabove, ~<

i ncluding: ay~fogrning|a ol uti on @f @ hectdofpound oéw—oH
formula I m ai c>gol vent ; ddfthg an cuqic
selected fromt 0 oqpqcomsls of citric aC|d,\COH
fumaric acid, nalelcmaC|qi L=¢H5:) -mal i ¢ acid,

phosphoric acid, succini® acid, sul phupc acid, or 1,2-

et hane disulTonic acid to said solution, and c)
i solating tkeysalt In one enbodi ment, the isolating

i ncl udes separatlng the salt from a suspension forned
In epfetembodimeny, 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 compxising
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,



b). In another enbodi nent, the isolating includes

precipitating the salt froma solution forned after
wene/y87by one or nore of cooling, solvent reROVAIS2006/034376

addi ng a non-sol vent [0013] Another enbodi nent

di scl osed herein includes a salt of

N- (4-fluorobenzyl)- N (I-nethyl pipe

pdi n-4-yl)-N - (4-(2-nmethyl propyl oxy) phenyl net hyl )ca[ ba

m de of for ljced by a processHconpri Si

a) formng t he con‘pourgod oiHi@J a[HJ m
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an organic r.addi ng a# aci dc@el ect rom
the group cpnst fl citric d, fumaric a(:lC
mal ei ¢ aci d =) - gt acl 't phdSphor i ¢ aci ¢, COZH

succinic acld, sulphupc é0|d or 1,2- ethane
di sul fonic aeid to said solution; and c) isefating th(%()
salt. [0014] Anot her enbodi nent di scl osed herei n

In dnecimbdéisent. ptihaauncaw@maltadhlbct@ POyt oordec diffpaciion peftean comprising

peal%sahatv 41% \g\L uNé' ) %ﬁ%&%ﬁ%@@ﬂ& Ti\.%,(albéﬂ%téjx%o%it E’%l about 5.19, about 4.79,

abomeﬁt t@hlpirabpytléld)éy) phenyl nmet hyI ) car bam de of fornula I,
that..ifcl udes an a n sel.ected fr h I
con@lﬂgﬁl ngq%?no fe em et sy éstagu%nm?t% Pgﬁog?lﬁg&’

di phosphat e;—bi car bonat e, car bonat e, clavul afat e,

i sot hi onate| borate,, he haﬂ ide, nitrate, acetate,

succi nate, |actate, | aetobionate, |aur aF'é ndel at e,
mal ate, citrate~fumarate, nal eate, ool QatieQH xal at e,
ascor bat e, oe, benzoat e, y| ate, sal il cylsat e,
stearate, tannate;\{ osy| atgy

val erat e, ne hanesul f@nat ettranesul f onat e,
benzenesul f pnate, p-tol uensul fonate, 2-ethan
di sul f onat e,—~and napht hal enesul fonate and a X).

o GHoBARREHEh dis B BEEa P aPRs et gusly NETRYE® P pummrising

peak§ RAtiFRIaIRE iPan@QtInBRI YEdlk &1.0,1 dbotiose @bt 529/aboiitsd. 79 about 4.65,
dm nistering to a subject at |east one salt of N (4-

abop‘f Ab%Zr, 6%%99 )ﬁle_t (1|15,naéppm OFA” aﬁ)él about 3.89.
pdmoftdfl ) - M -dofthé2 ABSdINER! aRY X ) Rheay)aet o &iailiaite) of

ide of fornula I, wherein the salt conprises an anion
forg@lp &&t ed from t he group consi sting of phosphate,

sul phate, nitrate, di phosphate, bicarbonate

car bonate, ¢l avul anate,CHiasothi onat e, borate, |hahde,

nitrate, acetate, succivate, lactate, | batoblonat/tf

| aur ate, nmanedel ate, | atle, C|trate,ofu e, ¢

mal eat e, ol eat ¢ @» al 7 ascor pat¥, cxfot mat ¢,
benzoat e, syl sal | Ilgf\te par at e, tanna
| erate, et rfes*ul; ,oMat e, et hanesul f onate,

tosyl ate, v
benzenesul fonate, p-tolu nsul fonate 2- et han
and napht hal enesul fonate I n one- 2 (XD).

di sul f onat e,

enbodi ment, the neuropsychiatric disease is
In one embodlment the edisylate salt exhibits a X-ray powder diffraction pattern comprising

peaks having d-values in angstroms of about 10.0, about 6.05, about 5.31, about 4.97, about 4.68,
about 4.26, and about 4.12.

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

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



selected fromthe group consisting of psychosis,

schi zophreni a, schi zoaffective di sorders, mang,
woywhoed7e depression, affective disorders, deREMMIS205/034376

anxi ety, sleep disorders, appetite disorders, bipolar

di sorder, psychosis secondary to hypertension,

M grai ney, Vas?ﬁﬁ@%mam@@gleét@&:ﬁm}@ grg{g)tc%flsﬁtin%%f citi SR, fumaric
psychonntor sl owing, bradyknesi a, neur opat hi ¢ pam

[ 0028, makedrt dvésk Lelmiyordic reidt habpberio sedl shesingg #ri¢. selpydisgciy, or 1.2-
et Dot Aluleil R b3 ol dngl Ly of a monoani ne
receptor, conprising admnistering to a subject at
| east on® sal solatgnedesepbed above. [0017] Anot her

In o%ggggédﬁ% t é ﬁgllaf?%ggclb&g 3 ;@rahl@é: E’gﬁtsfr&n g@ﬁs@@r@wﬁﬁ&ﬁeﬁ Gfter step

eat ment of neur odegenerative |seases conpri si ng
b). ddmnwth@tearbpmgnento the, isnlgsine dnclugies precipitatipg ghesslt tfrogsa solution formed
n

e

conﬁmmll ng APathki ﬂsbndhnend lis@ese herblnrindhgieon'sslt dﬁ Eé&@es)robenzyl%

ner S Spi nocerebel | -
S e N L
Joseph' s di sease, Lewy Body Denentia, Dystonia,

Progressive Supranucl earg,Pal sy, and Front ot enpor al
Denentia. [0018] Anotherl énbodi ment di scl qsed herein

i ncl udes a nethod for ting dyskinesia ﬁé500|ated
wi t h dopam nérgie~t herapy,| conpri sing@dmdi$tering to
clps

a subject at le one t as d beHHabove [ 0019]
Anot her enbodi i s e%Hher ncl udes a net hod
for treating dystonlalz onus, Or trenor associ ated
wi th dopam nergic therapy()conpr|5|ng adm ni stefping to
a subject at |least one salt as described above FBOZO]
produned hes peake cimeiingdi scl osed herein includes a met hod
for treating f thro otlcf ondi t i conpi
i i <t nglE S apiy ey TReorba i og

descri bed) aboycehngl dn asialnseleetnd GrohinMeNgrsyp <tdnasﬁﬂgrcnmbm acgd, fumaric

OO S0 L S O YR AN AL P Bor 1.2

i di Stﬁﬂiemhsﬁlf&ﬁdadi@fo&mhabluﬁort Bdonbocyt openi ¢ pur pur a,
peri pher vascul.ar_ di sease, and Raynaud's di sease.
BRI EF DE%CRI PFPIRNECES E DRAW NGS [ 0021] Figure 1 is a

X- 1 fp1p0owWdesnotef %ﬁlﬁ&dlﬂéhtp&ﬁ%ﬁi’sé’ﬁ Ohertine ifdlydet alal | giRrmaceutical
citrate salt of the compound of formula IV

conprogitip ommEIsye x2r £t piwdei4- %qubﬁ%% N rﬁ%ﬁﬂ%ﬁf@"‘ﬂ@% (4-(2-
metfﬁy@lfo ?B%{/ﬁﬁ%?ﬁ@'tﬂyl)éh@bafrﬂiﬁ%f%ﬁu&qu of the conpound of
ormu

gll e angorgamc solvent;

/N\
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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,



[0023] Figure 3 is a X-ray powder diffraction pattern

of formB of the crystalline funmarate salt of the
woanpmaesd4 of formula V. [0024] Figure 4 is a XPCaysS2005/034376

powder diffraction pattern of the crystalline nual eate

salt of the conpound of formula VI. [0025] Figure 5is

metﬁan%sdli%}{atp oé’iﬁﬁl%su@fbﬁefté %Eieﬁ@sugéﬁatt@ rﬂjtoﬁlfensﬁingna@er )ﬁétﬁénle | diglfonate,
mal at e sal he conpound formula VI1. [0026]

andmﬁ@mhaéenesuﬂfgn%e @(ﬁdra@;aarp@mtéﬁallduawep@blﬁ ceRepat t er n of t he

cr y[%bfgdl ' n%@m@@mhﬁqeﬁﬁh;ckggd ﬂé?&n %m%ﬁeﬂgd FoPtWeRAment of
VH " [0027] Figure 7 1s a X-ray powder diffraction

a nga@nswhnatr@cf dispase.cropmpriging iadming{RsoR riataesubsict abfeagtinme salt of N-(4-
$
e S AT e R PPt Pl of
fOITsléH of the conpound of formula X [0029] Fi gure 9 is
a X-ray powder diffracgion pattern of the cryst alline
edisylate salt of the gonpound of fornulg, XI DETAI LED
DESCRI PTI ON OF THE P RRED EI\/B(I)I MVENT [(3030] One

useful N aZasyeheal k ar al ky Panmi-deGs N-(4-
| uor obenzyl )a-‘,g\et hytpi pe CH,
pdm 4-yl)-N - (¥ mety | p-opy phenyl et hyl ) car bam
ide of formula I : (3% Syﬁﬂ hestrs of
N-(4 fl uorobenzyl) N- (
"| - met hyl pi peri di n-4- yI) N - (4-(2-nethyl propyl ox%)"

whepéie tlyel salitchypeses bamiide sl@E8iffonOe gorpomdnsisime off Shtaphate sulphate,
llltl'ggg dlgﬁjosgltxate éa{r]o%%gtél ﬁagb(gn e %Bﬁlg&’n%&d 190th1£r|lage o?ate(, I}Pahde, nitrate,
acet(a(e4 sﬁdcm@ueokaetamyla)toblbnematlhyiltm qnardbkdten m&la}d )camxten &Jmdrat¢, maleate,
ole%%%?%late %sl_c]orlg%c[réor%g/ tlg%l( f/ éor?)?/ n;ﬁg’{f; -Sfﬂé 1at%i nS<£f T ea {ailn}nleljte, tosylate,
valdrf3@3 ﬁetﬂanesﬂlﬁ@a&ﬁb@hﬁhmmifbnatea bb&mkerﬁs@fohﬂe apoOIUe11]sulionate, 2-ethane
diSLﬁ Halrtgal nt Shtglalergesul olzi}le{t%{ ;’ nnﬁe\e/ le%ﬁeordinéec?&i @%lngllglrtopsa/]ehiatric disease is
seledte(i Zroﬂ‘ﬁthch gﬂopps myllsmgydf@bﬂhysﬁsr;rect}ﬁlapphrbﬁ@,csylamffectivs disseks, mania,
psy?hé) ﬁa?pgesrslop,sﬁ%gtgfe ({mé)ade%s:? g?ﬂrui%ﬁg,l %nlélgg’t isg%}) c(illls'lor%gers(?,fappetite disorders,
bipolar disorder, psychosis secondary to hypertension, migraine, vasospasm, and ischemia, motor
tics, tremor, psychomotor slowing, bradykinesia, and neuropathic pain.

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

[0017] Another embodiment disclosed herein includes a method for the treatment of
neurodegenerative diseases, comprising administering to a subject at least one salt as described
above. In some embodiments, the neurodegenerative disease is selected from the group
consisting Parkinson’s disease, Huntington’s disease, Alzheimer’s disease, Spinocerebellar
Atrophy, Tourette’s Syndrome, Friedrich’s Ataxia, Machado- Joseph’s disease, Lewy Body
Dementia, Dystonia, Progressive Supranuclear Palsy, and Frontotemporal Dementia,

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

one salt as described above.
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m xture. In one enbodinent, a salt-formng acid is

added after the reaction. The forned salt may be
woOaleaBesd4 by sol vent renoval, precipitation, oPChaiSE05/034376

sol vent renoval and precipitation, foll owed by

del i beration of the conmpound of formula | under

al kgdoh 518 agUERULS &ﬁvaglh{ehtoﬁﬁcﬁ)maol’fggmdin%ﬁ@clzsma' RRthbd 18 treating

organi ¢ solvent in a tw phase system and separating
dystanén. svagious dordfernop pyspdizied Witl dopaminsrat BampPs ceBPiRigpsmmnistering
toe!s@lbjf%uﬂ% Fegﬁ oﬁ@glt%w‘%gﬁﬂg@ﬁ%ovel 0 equi val ent Of

[ 'uor obenz [ met hyl pi peridin- 4-yl)am ne per
equ[(maq)]em Agfother embodlment disclosed herein includes a method for treating a
p h R DYy SAGYRNHe Ratk 85 #5&Hfed ab

oo IO AL AMEIA LB Db SRR Sy M e
In m@ prtediorots, Gf tluenwgicac@h‘ds'oras selactacﬂ yromsthe geship gensteting pf myo-

car§1§ }rﬁalrpc{on %%@F f? rs@ﬁ’é&%‘ % gt?(%._l d%g{éﬁég%@t t@%@g?%%ﬂrab’ocytopemc

puan@J Iﬁmplﬁﬁls’rasc@llaﬂ@zasesﬁld&ayﬂ'au@s dikeas®i Br4, Zrd 4, Bd 3,
Al(OC1-CA-AlkM )3, and Ti(OCr C4-All<yl)3. The
anmount of catal yst may be from about 0.0001 to about 5
percent by mei@]hlEqumfélﬂ@Naw YHERRAWINGL to about 3
per F@ggb]b y.l.ly\gur‘?g I rfl atplo\\{v tea?tg Coggrglrfl)? ﬁlg rysta me mtrate salt of
thetchlap@meséfmeuloﬂvan |nert organl c soI vent such as

ot BB iR &Sk eyt o pare T g R Riomsalin

furia@dté @ﬂ‘tyﬁﬂ@fcumﬁdihndbt fhiraxanwe), esters of aliphatic

of QRN 26w 3% acrnae i Grlpar g e or e rysalin

funhhaét@@@trbam@oﬁywna@afobﬁm v(e.g., di- or
trichl oronet hane, tetrachl oroethane), or aLl ph

C3- 38k onddeyre 4ds 2 Xqrepyrier ditsacHon pg}egb?/q gﬁlgne maleate salt

of Bk edMhnk 6t BRI 91 NMethyl i- or t-butyl ketone).
[ 003 The reaction tenperature is preferabl m t he

ran 8 apdge 5 3 Heenrewagstikragipngettep gt %F@S"aﬂme malate salt of
the%ﬁ{a&ﬁl@%k%nﬁm&h@[ range of about 5 0C to about 30 OC

The reaction tine may be controll ed by m)nltorln%hthe

con$@WApk i onFigfe BHa a rﬁpwwéerocflffraéfrlqmaéteml ofdhe pryptpyingphosphate
saltﬁlftl?ééo%Buxﬁyof@d?mhiaﬂﬁHPr00933 anal ytics, or by

recovering and anal yzi ng sanpl es of f-1i ne. [ 0035]
| soll2¥lon ofigurh@ iscokpayned dofdiffioetnn rattérn ghije peystalline succinate salt

ui tabl e nmethod including renoval of
of@ﬁé&%&&%@gﬁf’%ﬁﬂ%lﬁi“ Ilation of the reaction residue
undéi028ledu cliagiurp BeszsNrrey povdlet diffierctioreppiiemati Wreesystadlinstsulphate salt
ofl:ﬂg % oﬂQ&’Hitfo%&q QC, preferably up to about 80 0C
ation may al So occur by partial renoval of solvent
t o i[002Pleas eFigire 9 conKeat postdeodiffratiidnt mttem@f dfe crystalline edisylate salt
urities ci,pitating the solid conpound of
Ofﬁl‘hn.gorﬁlfoun?o“ogﬁ% ng further concentration or addition
of a non-solvent such as an aliphatic hydrocarbon

et by RO i AP rRAE R ERRRD mORBIERT G

and [@39] ng Oieenseful N-azacycloalkyl-N-aralkyl carbamide is N-(4-fluorobenzyl)-N-(1-
methylpiperidin-4-y1)-N’-(4-(2-methylpropyloxy)phenylmethyl)carbamide of formula I:



i sol ated conpound of formula | may be purified by

known net hods such as distillation or chromatographic
worbtemde’74[ 0036] It was found that renoval of PCT/US2005/034376

impurities such as forned side-products prior to the

isolation is a convenient route to produce the

conpound of formula I wtpgyhigh purity. It was further

found that purification c n be effectively bnproved by

form ng salts of the car a  de, which can bé¢
precipitated fv al Ii ne) conpound 'ﬁd CH—CH,

re- crystalllzeé\‘\sol ts to r urltles
The free carbam d&of\ for IaMJ i n dellberated by

di ssol ution of the sal 6 n @at erg¢haddi tion of a base,
and extraction of the carbagide with an organic
sol vent. The organi c sol utions nay be washed with
wat er and aqueous sodi um chl or (Jle” bef ore renoval of
syhtB&issol vant by (AirsdrblehAl 1001 -medl ip@RAkhY-HIde-nesieatopyloxy)
pressure mpurities may be renoved mthis nethod by
thyil €or dissolution in water mthen use of a

t WO 1 dﬂhg f€ Sysd g%odlm@% :Pﬁ{éﬁ:xb@ 'of %‘tﬁ%ﬂz&lé teN@n$8ddd dfSormula (T)
desired for easy i sol atlon [tration or

compiirepfeacfme itlprrompeynd;od forp gﬂ ﬂwohen@fl)o(,l geaivepiRgidipghyl)amine)

and addition of fre solvent may carried out.
Sui t abl e sol vent | ubjlidy are aprotic
or gani c solvents S S hﬁdrocar on hal’ogenat ed

hydr ocar bons, ethers, ketones, carboxyhc acid esters
and | act ones, acetonitple aﬂh alcohols havi ng at

e S L S I S

known and analtegQus met hods. Specifically, the
conpound of for rrz la—HCHpcayo @ et byNeder eact i on
4=f| uor obenzyl amme m

of 3Nf - nethquk
t he presence of a netal hydri de, for exanple according

to the scheme [0038] Conpoupgg of fornula Il may be
prepared by reacting 4- hydroxybenzal dehyde wi th

i sobutyl hal ogende (e g , |sobutyl bronogende) to form

4- [8GBLt ox%@wmba@ﬁy@teabqw&ﬁo egpt Bd adsivoients ef (4ulorpbenzyl)-

(1- Iﬂ%gngﬁnf)%/ ridan, r %hlgg)ﬁérﬁr%f EQQ %eﬁ@lp?op?ﬁx%h&?ﬂnejﬁﬁll-lsocyanate

cat roe ated wth [ adi um ¢
is ysgd t hresoge rernégcpmnxds rﬂgf msultlmg@bmtpww ﬁmwamsolﬁ%ﬁvm the reaction

m&ﬂ{ hlntd?lg eha%ﬁgi}ﬁ%ﬂazl @alpfog‘ra@% @Mh? Eﬁcﬂ@XfththQ ma@ﬂo%e dﬂ#@%ormed salt
reaction wt osgene

may Kedisblbigd rbatm}vzg}tl r)amNzaQ preqimtation, wir Pethi ehiment xeiloval and precipitation,

folgéwr%i(bé rg[l%ﬁgg ?Q(n%ﬁ) 1;) tﬁégcgﬁ(% aPcme%uqﬁefﬁMQCaﬂ{agﬁéQqqgouL cht)l%lons through

didsbl(erf inwo ocdagio 2ylvont it 4 twormbibdeysy pepemnp deparkiing the compound of formula

I from the organic solution. In a preferred embodiment, 1.0 equivalent of (4-fluorobenzyl)-(1-

methylpiperidin-4-yl)amine per equivalent of 4-(2-methylpropyloxy)phenylmethyl-isocyanate is
used in the reaction. The reaction may be carried out in the presence of Lewis acids as catalysts
such as metal salts or more preferably metal alkoxylates. Some examples are MgCl,, FeCl,,
FeCls, FeBr,, Fe(SOy),, NiCl,, BCls, AlCls, BBr;, TiCly, TiBrs, ZrCly, BCls, Al(O-C,-Cy-Alkyl)s,
and Ti(O-C,-C4-Alkyl)s. The amount of catalyst may be from about 0.0001 to about 5 percent by
weight and preferably about 0.01 to about 3 percent by weight relative to the compound of

formula II.



yl')-N -(4-(2-met hyl propyl oxy) phenyl net hyl ) car bam de

conprising an anion selected fromthe group consisting
woho@hoeyghat e, sul phate, ntiate, di phosphate, PCT/US2005/034376

bi car bonat e, carbonate, clavul anate, i sothionate,

borate, hahde, nitrate, acetate, succinate, |actate,

l aCt[@@j?»Znat Ghe r@aléh@ﬁ % prgﬁﬂg@l ah&a MRk %géehéea&fean inert organic

fumar at e, nal eat e, eate, oxal ate, ascorbate
solvewtswelt es alipbatioeihes (mswtlarleethesamtw Ipeaes] etheredibufylesther, ethylene

gl}tcgﬂcﬂﬁ'l% (%tf?ecfy‘geﬂh?/%roYlﬁgrpcgr%q%?néyEegtgl%Q)@ §1%hfaf?@&¥tﬁyx¥hc acids or alcohols

anes onat e enzenesu onat e P- t'ol uensul f onat e,
(e2- @uﬁ?aadlsyl diststsl dfometiceaciddr lagtashthal M@Qlﬁﬂﬁl@ﬁﬁma@gelﬁa@ﬁ@m)’}hocarbom

(e gh 81—%?Lr c%lometlpa%e o[?&a%hl%?ﬂ%th@r?‘eg CJr%ﬁ]?}ﬁ b e 1&%%@({%&,%&6, methy!l

Fon 15 Cit phosp
prwd:k@tmm él,ethalrkemmlephate&yl  bet-mafl kethas. a 1 1

stoi chi gnetr The edisylate_ s °
st Oi [@Eﬁ%z@ma i rT¥1e r?aCTtICH’l telglp atlre 1s Jgf%:\pﬁ) yﬁlg%}éecraégea%f &b?lﬁe—fﬁo C to about
60f°mmmlam&e @fa@amy esthe‘raalngg/ofhasutd C tp hbeait GD ¢6i dhetergtion [time may be

cobraraaoragian s Pt AR g STl B Rl W citer
onﬂaje@tce:earadalgmscom&ecoaamgfam ma[yyrﬂg aztm;ﬂes dfflireo e

ar eo@b PEJIZCE OYﬁ llr‘?ln %gﬁ%epcg’lﬁég.‘éﬂrdﬁ%]ﬁ 1’3‘{1‘1‘?{ Egﬂagtgﬁtpgﬁ“%rrmeedtby any suitable

maRay pbhRusg [rédk] of headiemniyodiititRtitn of the retién residbdiender reduced

citrate of formula 004 o
PG R4 OUETC BT RIER S 88 P OF St 100 o BO Y B ffbgut 50 °C.
IsdlMionViﬁiyﬁ%lscﬁéfd&hrb%ﬁ Sarfidl @enovalBYf spIviEles 11@?@%6 tﬁg tdrRentration, filtering of
. attern epICte I n ure ere nafter e nat ed
sy BReGPLFTS BF Pt égm@ﬁa% of ey eyt vy é‘?g%o‘i}?ﬂ‘éefmm’“ or
additoh r@cd hemsdadnt eidh £xi blighstid Redrb@lbdoawe 3y pentane hexane, heptane,

ocga?ag)r g}s:ct eglga%teh%e&?%gcﬁ%l?%({al{egggemd ! gteég% ﬁ thqs ségi (a}]iri EEh‘ying The

1sc§at8§ 06 ®un5 &”Bfo(rﬂﬁla I4m@/8be{ mlmﬁeﬂ @Bkl{dﬁrb méthdds {udh as 4iB8ation or
n’L .91 (m, 3.79 (w), 3.49 (w), and 3.13
Ch(‘W)‘atO%T‘H@“‘aTBﬁ i atl ons i n parent hesis are used herein

as fRbsaws: K W& fomdiBitfefdvaliidm %ﬁtt@@&ieﬂés foﬁrﬁ}d SideSErb@RE prior to
intensity, (m = mediumintensi

the isplatien isya coayrpienyg)teto vmdycev%vawmpﬁmgﬂ f?lgmlq InWRt}hl?lgle}glty It was

fuﬁﬂ@%hﬁ@ﬁﬁﬁtspurﬁfcy%aéah Iye eefi‘ééﬁv@%’t 1§1ph§fecpf)ﬁ ?&Hﬁng‘ lelt@ Upﬂig LeSrbamide,
of at |east about 50% 70% 95% 8%

wipieh pant brepre@pitatasiors rerystlling c@mh@mdwdtre@rys@uyg@ ﬁplrﬂ.%ents to remove
mfgﬁﬁﬁé‘s {"h@fféel&m&gnciyoq Fﬂﬁ'ﬁﬁﬁ IW&?’&QI%@E@(% i)y %@Q]h@fon 8% tjrl% ]salt in water,

mor phous forms of onpound fopnula I.
addition I@é& b@qerb@duen@mwm gf mh@rbm@q@t@nﬁgatnw@m@r qggayric solutions

V)Je vLa?lQ %ﬁlmt@%t&%goa% 0ol Véhﬁ)%% feY ﬁstr&lvgl' &ethe solvent b
%yorm 0 umar at e g{)?or rruFlg WA ﬁ) exhibits Y
digtillation, pypiidieally dinfiérr rgduced mprassvre. émnur@t@p mawéw feproRidgin rtbls znethod by
AahiBR L} fof1; B GLXTh A atondnQrtBipitat
. t

BB M08 S 85, ST 0 o o
thexdii oidegretifer easy isolation by filtration or centrifugation, partlal 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 obtamned by

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



foll ow ng characteristic peaks expressed in d-val ues

(A: 21.7 (m, 18.3 (s), 15.7 (s), 14.5 (s), 12.6 (s),
wa208/086874 10.9 (W), 9.1 (w), 6.8 (W), 6.40 (WPCTASBWS/034376

(w), 5.52 (m, 5.26 (nm), 5.12 (W), 4.72 (s), 4.66 (s),

4.51 (m), 4.47 (s), 4.24 (m, 3.64 (mM. In various

'_ . WSt |'.e_ . i .1r'd

o e s e
for eram@RBYpcopidirty to ithee sckaved nder bei ng ot her salt or

crystalline fornms (including hydrates and sol vates)

and/ or anor phous forns of the conpound of formula

l. ] Crystal/itne fumarat BBRerlry); A cay SO exi st
Hsci"n%@s* i ahor'Yhous forAT ahd @« %z—ﬁ‘CN‘—CHa
cry line fumarate formB >. CrystallinefTunarate
. formB exhibits the X-ray power diffraction pattern
depi in~Figure 3 eci figal t - e - _
Gy Plofaf on"PEFT &R o el S ?%égp%yedpcwi feacting 4
hydehatseachbiehglei ovifeaksbueiipliessidd mgl- vVadbugtr¢)genid® 4o form 4-

. S 15 7, (vs),. 12 6. (vs Q.. 9. 2 .
oyl ot 5y kel Sy b ke gyl o
(m, 4.93 (s), 4.70 (s), 4.51 (s), 4.39 (m, 4.30 (m, -
4.17 (s), 406 (s),,3.88 (m, 3.81 (w, 3.66 (m,
3.64 (ra), 3.42 (m.°? \ vari ous enbdi mend:s,
crystalline fumarate fig¢t-m-B—i® zc anount s of at
| east about 50% 70% 80% M90% 8% with the
remai nder being ot hékCsalt or crystalline forns
(i ncludi ng hydrates and sol vates) and/or anorphous
forms of the conpound of fornula I . [0046] _
ThiSo¥YiteAlrhl BE cfhiyBEAl Sy ERER Al WBY DRIAREAREYsthE N bAREhding 4-
~crystallization procedures with cooli ntgmra es from ,
isolattexeb enzylangee, Fonpahidiohe isopspae of Erapiadilymabspbtapedsiy reaction
. L,our, and recovering the solid shortly after
Wlt?ﬁéoggu%pensi on is cooled fromabout 600C to 23+2C, or
Saltsel ow @ HAdlubrotenzst) N-flonefingpingiidiryd-sl)- M 14 dymgthyl
f ystal lizati on procedures wth cooling
hepljl e iﬁirCI)C per hour, nore preferably form5-20
0C P€13%our Som tembeditrsats aeentalts pf Nr(#higomobenzig-Nob tredthydiperidin-4-
i i 0 .
D FEEE AN B IR D BRI Korb RO R GRf Fhpred from e
groapamisisde hdphasplate, 2801@te, [id@#7Jipptalrebicahtotti srelmatesclavulanate,
L e
malafe, bomraell fumdrgte, Winhledie eolbatyyi dxalateh @scrbatey npotitkes, benzoate, mesylate,
diffraction pattern depicted in Figure. 4: rei nafter
ss1f Yt QU TUe e PRt Al i b b, el Bhf.) i estonate
benferneaylfov eitoldédstif@nte] Dathpet distfonage bi iziphthaltdesulfonate.

fol | ow ng characteristi eaks expressed. i -values . .

(A) iO %Tl ( e sclgs raay( %%??tgl&% % C(W;Ja!ilmg.sggc&s\mn\?hqeﬁ @e (awjn,l is citrate,
mafeaté Ileg) phdzplde, sBdcinatk, SSulphte, the B8 hea 1:1 4toikKioflry. The edisylate
sho%v's Zx% :g @oichﬁdrr?e%ry(oﬂﬁe f?ée%gse(tg,)[}ie aé‘rid]ér?d ’Sh\e{ %2rhare§ce 'al%g pI(e\sIQn‘lably 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.

[G041] In one embodiment, the salt is the citrate of formula IV,
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3.76 (w, 3.67 (w, 3.62 (m, 3.52 (w), 3.38 (m, 3.27

(m, 3.05 (M. In various enbodi nents, crystalline
woabwsases7is present m anounts of at | east abouPCB@%R005/034376

70% 80% 90% 95% or 98% wth the remai nder being

other salt or crystalline forns (including hydrates

and sol vates) and/or anorphous forns of the conpound

of formula . [0049] Aﬁmther enbodi nent is the n%Iate

salt of for Tul a VIT, (Vph. [00.50] One emhodi reRt >,
provi des a stlll for m of the m@,latéH_o(fH formula °
VI'1, which hxh <ray p ader” diffract | onc OH
pattern depilc .« |gu e 5 her after refefred t
as crystalli ne mal at'ew;” al Ty the X-ray p@mer
diffraction|pattern exh| b ts the fol |l owi ng
characteri stic peaks expressed in d-values (A : 19.8
16. 2 ((é% 13 1 (vs), 12.0 (s), 7.7 (m, 7.2 (m,
61(n)5 (s), 5.05 (s), 4.89 (nm), 4.83 (s), 4.75
(Vspoos 71 dn‘é%}nbcfhlrﬁght (pRvided D s(tﬂ)me 15011%7of (tHeslltra‘é o%%ormula v,
(vs), 7 (s), 400{), 3.97 (m,
whick )exhﬂstsalle Xriyy, Parveicl ﬁa@@m@ﬁe@mﬁaww “aﬁ‘)‘lu’iﬁalr’ th?félﬁleé‘i’f designated
as 5\#%&%@ citefte S spéyBitAly ﬂh@@( Q1 owRiEr bingachBd ﬁ&t%npgx}ﬁ@fsﬁh@ following

e a sesqui hydrate. 1n various enbodi nents

chacqeveﬁt&%/neﬁlﬁexms an fyalyeedendl-3 frshnddimny 7d (it 69 @’é)s? 3 (m), 5.96
(m)aﬁ’@iltw)@% gZPﬂ/%s %91%4 9@% 297 mph. 09?‘? 3%(&1 81 (m), 3.79 (w), 3.49

emal nder €l ng ot her sal or cryst I ne orms
(w)( pCB. LAWY Aydatdereviaberd emaxﬁaﬂee; agritptd hergifros ghllrs:  (vs) = very

TR OB S O i SR A -

verf we#k) intehHO5 Zih vmseqmﬂ@dlrmmm crpstellinglabate isqrrsssntah pmgents of at least
0 0 foob I
abo&? ?%Péoo}&;s‘g)r/@ ??% t‘gg;,/e PToghOTAH! Ble gemMei: Eellﬁé( E%hg{l %azt (;é!‘@ystalhne

ract’ion péttern epl ct
forine (il wirfgt lyrirates e seldate D) aadforcanygplaiub fqmgs pbsgtmapoand of formula 1.

Spe 04 %Cal lPYno e Xk oc?‘quH 1"‘91% gératfe sﬁgéfl t%w’f’a\t/t ern

exh s t he o’f Ieovvl ng arac eristi S expressed
i n d-val ues 173(vs) 10.1 (m, 89( ,67
(w), 6.5 (nm, 91( | 74(n) 5.16 (

4.80 (n), 4,75 (vv) $D\ , 427(n) W)*el4 n)\ 386
(m, 3.55 ( var| ous enbodl nt prs@ral i
phosphat e | mount s t P*east about 50%
70% 80% % o or 8% i t remai nder bei

other salt or cryst aloti ne cforef, (i ncl uding hydrates

and sol vat es) and/or anor phous forms of the conppound

of formula I'—. [0053] Another enbodinent is e

succi nat e S(Q,?_t of formula I X, (I X). [0054] One

enbodi nent pfovides a crystalline formof the

suc {10AHt e dPnefeonipedimerEiprovides aherestliintsi fogn phthe Yumargte of formula V,

wh cg\é'dh Blts 1%}9 %}6%69&%&21%{1&1 gaetf%{nccﬁe%%te@ n"x: 'F%H{eez fiereinafter referred to

naf erre
as crystalhne fumarate form A. Specifically the X-ray powder diffraction pattern exhibits the

following characteristic peaks expressed in d-values (A): 21.7 (m), 18.3 (s), 15.7 (s), 14.5 (3),
12.6 (s), 12.3 (m), 10.9 (w), 9.1 (w), 6.8 (W), 6.40 (w), 5.87 (W), 5.52 (m), 5.26 (m), 5.12 (W),
4.72 (s), 4.66 (s), 4.51 (m), 4.47 (s), 4.24 (m), 3.64 (m). In various embodiments, crystalline
fumarate form A is present 1n amounts of at least about 50%, 70%, 80%, 90%, 95%, or 98%, with
the remainder being other salt or crystalline forms (including hydrates and solvates) and/or

amorphous forms of the cormpound of formula I.

-11-



as crystalline succinate. Specifically the X-ray
powder diffraction pattern exhibits the follow ng
wohereasésani sti ¢ peaks expressed m d-val ues (A) PCTAISB05/034376

(vs), 8.6 (W, 7.6 (m, 6.4 (W), 5.51 (s), 5.27 (W),
5.19 (m), 4.79 (), 4 42 (w), 4.32 (m), 4.16 (s), 4.05

(s .91 PIECH : e s Wi
(=g, Pl Wi S Ml e bk horpns
form end/srt with cuyetaldine binmzdte firm Br éSwstelling fammuntfermoP eahibits the X-ray

powelr Sﬁﬁgctiglp ]%{%mS ecgfctea Qro{ Fig 1%%’ g e%iﬁc%%o/ %qe%—raz/sp%%dw &iﬁrauilﬁl pattem
r emal nde ei ng ot her “salt or crystalliné Ttorns
exhibfts el fallowigg kiyedacirietc peals sabresbes) danldtod)amde phouks.7 (vs), 12.6

f e f. fornmul.aol, . . e
oo 0T S Ll P o LR 2B 4
(s), 40056 1. 3Dte), dBiddch) ietit (sp VG CFQ,.S3.&8 CITI),(létiglal(l’i/‘l),l’fl’e6ﬁc @nB.64 {m), 3.42
-0 R, ST AR B Rl P s o
50%,Here 08 06, 9%k eorr B3do, tvathahecteyaindéd bees sthiérpdabitog crystalline forms

. i ficall he X- i ff ti t
et SRl B SRR S L LR S
g] QQW&}I ue$3r£sga)lliinelfﬁrrﬁr5a(tazl sorm A &Za@n%e (oﬁiain&ir (ﬁﬁén répid cfyﬁ‘&Sa],lization
. . 9. VsS), 2. o 4. S), 4. o
proce(i§56§ &?31 &%)Eilelﬁ)re’ltésﬁ%@al((\% ?0—&&6 Eg)e(r %)ur H?orfé)r?t%a’l)fy?b@&%o-é C per
hour,(aml recgvegi%g (H@soli@sl@gly(eﬁﬂen th& s'ﬁgpe(i%n _isl ddoMamokbhout 60°C to 2 3+2°C,

enbodi ments, crystalline sulphate is present m anmounts
or belw. a¢Typakhiae fuamssit fasmog mendge dtpeddevs siewsy crystalgzafion procedures

with Wdiifg 18 FoMBE"dSer RétrNBoret ieEra8 B! thrm@b-20¢¢Y Bdrablul, A&h subsequent
fornms (including hydrates and sol vates

I and/ or
stirr g OtAsned SFsPEISE o ﬁ@p@%ﬁlﬁsﬁﬁeﬂné&ﬁ%é% far gt leagioysAut up to 60

. i [ bsyl at e
homé(Ag{aﬁﬂﬁ%%?gg?%ﬁ?tg?@g% ?%o%@f%%/rml a XI, (X). [0058]
Oni90&Mh odiAmether pntpdinkasis hemploptalsili effofraavVef t he
edisylate of fornmula XlI, which exhibits the_X-ray
powder diffraction patdiern depicted in Figure 9;

hereinafter referr ;16 as crystalline edjsylate. cos
Specifically the X-ray powder diffractiep gatter
exhibits the OWi har act i ccgeaks ‘exp ?ssed
in d-values (A 2.1(m, 10. , 9.3 (in), L
(M, 6.6 (M, 605 ¢¥INcB"31. Sy, 5.18 (), |4. 97 “con
(vs), 4.81/(w), 4.68 (s), 4.57°(m, 4.46 (m, 4.35
(m, 4.26 (s), 4.12 (s), 3.96 (M, 3.88 (W~—3.75 (m,

3.62 (m), 3.53 (W), 3.48 (m), 3.42 (W), 3.3 1 Cm),
3.15 (w), 8Do7 (w). In various enbodiments,

cr [ 1 LSV ' '
I i e

which extebitsctbe Xbrey pepvdst Hifractigh tpagernceyisted|in Figaref4 hasginafter referred to
s o Lo ek o 895,50 sy oo g RSy ot
chardceeistboprelbuerprasfedfio dmalues (AgekY (Wed3Reivei h0.fky).BB-@ (W), 7.9 (W),
571 Rs$RAUGE) WIS 4.86 (w), 4.77 (m), 4.70 (w), 4.37 (m), 4.29 (w), 4.19 (vs), 3.92 (w),
3.76 (w), 3.67 (w), 3.62 (m), 3.52 (w), 3.38 (m), 3.27 (m), 3.05 (m). In various embodiments,
crystalline maleate is present in amounts of at least about 50%, 70%, 80%, 90%, 95%, or 98%,
with the remainder being other salt or crystalline forms (including hydrates and solvates) and/or
amorphous forms of the compound of formula I

[0049] Another embodiment is the malate salt of formula VII,
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reacti on of equival ent anbunts of the base of fornula

I wiwth an acid in a suitable inert organic sol vent.
waéeoewrodes1gl y, one enbodi ment is a process for PO®US2005/034376

preparation o f a salt of N (4-

fiuorobenzyl)-N(I|-nethyl piperidin-4-yl)-N -(4-(2nethy

| propyl oxy)phenylinetliyl)carbam de of for

havi ng ani pns sel ect ecFHfromthe group consisting of

citrate, fumarate, ate, malate, ph hat e, co,

succi nat e, | sul phat e pnd ledi syl ate, o hath_@l

forming a n 0 e corrp d o0& f or mul

or gani ¢ sol vem h) a d| nﬁ abl e organi

inorganic acid to ctmng@I/ and c) isolaling tHke-H

salt of the compound of [lf or rrul a | froman obtained

suspensi on/—or pre ci pltatl ng the salt by ceoling,

sol vent rem)val addi ng a non-solvent, or a .

conbi nat i SMUbf these nmet hods. [ 0060] Sui tabl e solvents

'nbeS{qea e Mb8difRht prbhds@dery QallihtyF-RCEH e Mulfe 6N fdsula VI,
t ol uene, hal ogenat ed hydrocarbons such as di- or

which F*@WFSdh%xéﬁhB?YEder fidlrachen pyiepedonigid, ndigwE o Bfreinafter referred to
as cr?étélf?xlféaltnblgtec"’Brp@&ﬁé/ahl&%eaﬁlr%sﬁmr a fﬁéﬂﬁ@rﬁpa&t@% &dalikMhe following

esters of acetic aci acetate

chara(cvast@rmmWWéaed Haéérﬁl)e?ﬁ @i |18 8 (B0hér’s )(wlétlr{yﬁ)etl%e (), 7.7 (m),
7.2 (@?‘ﬁglrf(hq) P BRYY, 5 8% tkﬁ% 89t(m|§>llittaé|(s)ff@t7§1%) el iefs), %E’%}l b 55 (m), 4.37

éne tetrahzdro uran

(9, 625 dishaic ) 4AD(PA0T EmICISCoek B 3 (S@oridiingrs bhige bound by
any QERL S OAR: ol BlDfbrylSh O ale TRLNL V1T hy be BUldfbinydrace

etone), , ,
In variopy epadohents drybialiian olalated 8 @EEEnt Syiamaphis o=t teaporbenhg’, 70%,
o, 3] bncl
80 A),:%q }j f‘]QUSIr/g] or %%d W{l}l t?% ?en%%dlell h&%ﬁ%glte ﬁlgg n?lgtglp]fgg f@l%sd(mcludmg
hydra;r&rabdmlv:at@d prfl/or @mmhblarfpmsavé ihd componti vl d, boric
hydr hal.i e or

hy " om% 210 %51 nn?%n & ho%%\gtle Qagpé>f9fohﬁulg.c\}1ﬂ,o "
arormtl Cc carboxyli c or_ suI foni c acids (e g.57acetic,
succinic, lactic, @c\tgbl onic, lauric, mande ic,

malic, tartaric, cit fumarlc, mal elq'%f* ol ei c,
oxal i c, as¢brbies. nicotijnic, benzoix, pesydH ¢,
salicylic, st nic, to c, Yaleric| H,PO
net hanesul floni T hanesuINﬁonl enzenesul f oni c
p-t ol uensullf oni c, s@thi c£ i c,c2- et hane disul fonic, or
napht hal en sulfonl c aci 5 [0062] When used, |t he

non-sol vent—nmay be an aliphatic hydrocar bon_such as (vO).

pe et h ent ane, xane, t ane, .qct ane
o h1cmt e el e G B e B R g e et Gprmata V.
whicA@RhiBi® e [Xt-ﬁy poyddp diffiedtiien phired depididd isoFighiel d; hyreineﬁérsreferred to
i ous og%ﬁnts 0063

of | :
os o ReP TR SAEctehhPg Geey Ry BT GRU BTG e lowing

charao‘ﬁe@llsm eakd dpteddell i@ vARRAPANNAS (v Uoh @8), 819 (f)] 17 (WY, 63 (m), 5.91
), STV L (gD ?}a &% S Bratl onky (B SELPLYAL 90 3 86 (m), 3.55

(m). In various embodiments, crystalline phosphate is present in amounts of at least about 50%,

70%, 80%, 90%, 95%, or 98%, with the remainder being other salt or crystalline forms (including
hydrates and solvates) and/or amorphous forms of the compourad of formula 1.

[0053] Another embodiment is the succinate salt of formula IX,
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sol vent evaporation, cooling to initiate
crystallization, and cooling down to -100 OC (e.qg.,
wdaws/86874 30 0C). Diluted or saturated sol uti oR6TNEY065034376
used for crystallization, with or without seeding with
sui tabl e nucl eati ng agents. Obtained crystalline
solids may be purified by crystallization techni ques
wel | known{in the art.CHfenperatures up to 100 0C may
be applied|to form'onitions. [0064] Thessalfs
descri bed herein nay be |obt ai ned |Q)go d eke| ds £h.
Re-crystalliz ces pu ‘edci, ,ors suitabl e
for use in|phawm ;\eut|cal conpo i ons. The kal € may
occur in npre than @g”\ery 3 I|ne form For| exampbg,
some of the salts may f rn1hy rates or solvafes.
[ 0065] Thetsalts described herein are espectally (IX).
suitabl e as active conpounds or pro-drugs in
phiF c e utQreambb dimeti ragvidsn s ctystallmhiflyintofdie suedingte 9f fofmula IX,
. n e_r i
whicf ARHRTEN Rl PR Pltadib C L RO R FLELET, il RERR Beed
as crys@dljmembqintmltee $mciﬁcpjleoha;Xswowdsr &iffchetidmep dittege edalsits thes following

char%‘{erletr Sﬁe?l sbexpre seX bt -é&ﬁlgeg(igi 19;3l (¥§ & fvg ?@O éﬁ;?g% mii?iiélg@), 5.27
(w), XIL9 (rh)np 4r7|9ema;r4w§at(ad) |4.326(nf) OF. B (sP it D6 | (9)s B l1 heneld.on (podsess), 3.27

o0, IR0 0P %, 2eB0Ul 1 e A et ieRlst 50 %p AR, fs et in

amowdifs dflae least| absutehoeh, 700 80%,H0A 198%0, on98%,06168 Jthe remamder being other

salt @ Cortg]:h{l? 5%11“50{*]1&1 g}gngydga? I%@sfﬁ\gﬁ ag@%ﬁge}nl%cah us Cforrns of the

cmnﬂwm&mﬂﬁmmukka pharnaceutlcally acceptable carrier or

The ano of the S depends on type
of WSt 2ok apemst & SR el iprngs &
adn1n|stra on tinme periods. The anount in ora
fornmul ati on may be frdﬁro 1 to 500 ng, preferably from
0.5 to 300|ngy, and o preferably fro to| 100 ng.
[0067] OralF OI? | at{ ong nay be sold d feerrul ati ons

such as capsul ta s, pil Andct.r oches W50,
l'iquid fornqul akbeRs syech as ag S suspensi pns,

elixirs and syrups.cgolicd ahdnlqu|d fornul ati ons
enconpass al so i ncorporation of the salts into liquid
or solid food. Liquids also enconpass sol utitons of thg.
salts for($arenteral appli cations such as_infusion aqr

i nf498eli on. PrscEEIdmcE! lérP‘fléftsaﬂ fvvialinsofory osaihe sulgbate pf fugula X,

which %ﬁlﬁbl& tH@y{ et E)@\‘Gﬁelr YifR& S BakeRS IPRYIEIEH F(%th@ g0 H&%Qafter referred to
I Cl es %@anu €S, suspensi ons or Sso Utlon

as cr?ﬁ@&ynqm@phg@ pEyiigeEY t}ted@@tyﬁ@pvdw difiragligpattern exhlblts the following
charRRASHASEII bR 16 SARLAR) el7lort9§)e§’6%9} 8 ngﬁdsr@ NG (m), 5.49

he conponent s and I onal fine IVI
(19, SBT3 (g 1 APSUHED (IobADETI AP Gr5) bbb 1Py A dm), 3.
(w), 9%0 f t3 SQ%V?t h%rlo\fé %H}%cﬁﬁl@ﬂtp Qr}rsﬁﬁ n@'élﬁphapt'e lid presht mfamounts of at

or suspen ISSO ve themin carriers or
leastg‘g(gp éﬁ}]é; BY¥s ,80%, 90%, 95%, or 98%, with the remainder being other salt or crystalline

forms (including hydrates and solvates) and/or amorphous forms of the compound of formula I.
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elixirs, and syrups Coatings may be applied after
conpression to formpills [0069] Pharnaceutically
weacowpietshe i ngredients are well known for thePgamiSews/034376

types of formul ations and nay be for exanpl e binders

such as natural or synthetic polynmers, excipients,

' u béﬁant Swnoftif SABHALS ﬂévaﬁ%a@ke%&n@mﬂfohﬁac%w Yormula XI,
coatl ng naterlaf preservatives, dyes,

thlckeners adj uvants, ant|n1crob|al agent ]

ant i oxi dants and caLLJe}s for the var| rnula@jﬂn

types [0070] Exanple blnders are gUh1t agacant h,

acaci a, st f‘n gel a |n and bj 0.|Qﬁﬁ ee rad l e

pol ynmers such honD o co- p bst 8ks of dic lpoxyhc

aci ds, al kyl ene~g cgh&\/mmly ene glycols and/or

allphatlc ydroxyl ¢arb xyI|@haC|ds hono-

co- pol yam des of dlcarb@xyllc aci ds, al kyle g

di ani nes, and/or aliphatic ammo carboxylic aci ds, (XD).
co pon ol.yest er - pol ya 0
D O{Oyﬁgﬂhy d%p %g{% (51 Ent é)rr?\h 1°8 305y P}aﬁme% rmD ofl ﬁéé"ﬁ 1s§llate of fc():rrnula X1,

whiclp exhyifia rtth&hﬁﬁoﬂd’ee diﬁfra:mlumgpmhl @egteadmﬁigarepﬁ) Ihynmmfterraqierred to

as Cr‘zﬂfaélli%oﬁ i;y]g}eb ds%[iﬁlgcagg%'g ey bagl pyw a{c flfrél téo& D {tern & 1%(%"‘}3 e following
charap@titicchebles| erpilessdeirgd-yaod cdé) QR hem),a0anp), 6 (frr),r8 PEy,nef 6n), 6.05

o 3 0 TR T AU R (P T

(), 3mlémmia (wgezlr eso(fn?j). 3.p0(y): an W)agmsieﬁ) and (w), |3 31 (m). 3.15 (w), 3.07
roxyl a ate acryl am.des e .
). Th ey Lo BRoS RN RadET < RergLarplns Shit Birpout s0%.
70% E89UE DS/ 095%, ofd ES")@ eﬁt}fﬁthefe&?fndermleing otl‘ﬁ%a_ﬁbﬁ Oﬂ?iﬁhlhbﬁ dorms (including
esters or -ethers thereo y-Vv m dazol e
hWh%ﬁP?@ﬁﬂWﬁ??WBWH@H”WQW& Wﬁ?@?ch q%ﬁ% g%FP%%ICh|tosan
[ Ofd63d) Exaapd 65mE esmBXed & BitkiSa BdeBcrPRO SRS Etﬂﬁﬂépﬂ&d by the
dlcaIC|un1phos hate [0072] Examples for Iubrlcani

reactipgof eaivaignt é‘?’ﬁ?fﬁ%ﬂ f@e it fermple T wilarsaciop & giiap cSiBpg organie

sowe%al LS cdrtiaBlyMREN! %ﬁbé&ﬁn@dt Q@raaﬁrgcekso@&%e %Mﬁaﬁﬁs@rﬁfsa rmy of N-(4-
be ani oni C, cati onct, oteri C, neut r al n‘gqa
rbamide of

fluorplspzsd Nf ke pipapesfis-4- 362: t ﬂ*rﬁ%mefbhl@%hlew)aheaghm
form§1‘é II th&n@g alg@rﬁyslslecstéﬁ fr&h e Q&ﬁ%ﬂélstﬁ? lof &it:Ste, huhf.d %M%\%e malate,

fate, hexadecyl sulfate and octfadecyl sulfate
pmmﬁw@aﬁ@m@ﬂQNam@ﬁpﬂﬁV@BYPmd@WTﬁW#ﬁéthane 2- sul font

)aﬁ)'n%g 2 SHEROAS the &ﬁfp@ﬂﬁ%%ﬂnﬁg?mﬁr@ga%lc%%ivg&m c acid,

decanoyl ammoet hane- 2- sul foni c acid,
b) adfodecanayt astmvetiperaicaci ip e slation: frfl

o) 1SR 16hX ﬁ@&ﬂb@yﬂe% aﬁh'a%ﬁnaa Fﬁ&égﬁsbtaﬁwsuspegsm or pre-

ecanoy anmo ane-2-sul fonic acid
| clmtettlad deanlbhy eaviing tstisene terwydlf asiding ageR-8olveph@r 2 combination of
tﬁgg gﬁjgc acid and taurodeoxycholic acid, bile acids
an

eir salts, such as cholic
[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,-Cjalkyl esters of acetic acid) (ethyl acetate), lactones
(valerolactone), acetonitrile, ethers (diethylether, methyl propyl ether, t-—butyl-methyl-ether,
dibutyl ether, ethylene glycol dimethyl ether, tetrahydrofuran or dioxane), aliphatic C;-Csketones
(acetone, methyl propyl ketone, diethyl ketone or methyl i- or t-butyl ketone), and alcohols

(methanol, ethanol, n- or i-propanol and butanol).
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aci d, deoxychohc acid and sodi um gl ycochol ates, sodi um

caprate or sodiumlaurate, sodium ol eate, sodium
woOameyBessul phat e, sodi um cetyl sul phate, sul f aPed/US2005/034376

castor oil and sodi um di octyl sul fosuccnat e,

cocam dopr opyl betame and | auryl betane, fatty al cohol s,

¢ hOLO%aC}er ol kgé gﬁﬁog‘lal R8s 91(:11139 bt £&0AL BmitdH %C;ﬁllbéﬂhorlc acid,

feate a I'ycerol nono- or -dipalmtate,
sulgtnde patlymmcetimwseh@e Pieshoatte fad0FidjaciExeapllanc fad, isothionic acid,

boncvx%l%t 1?9?1 r#ﬂ?lbca%gcr(te%x %g‘cgr ghlij& c%%ﬁ fol'r arcﬁj&otr&ﬁﬁ ’a(:lh)”‘ﬁﬁr(?cc'gclcp bind aliphatic

aspar ouri ng agent S are
or p@ppeq: reerbbxylioi ér efl fopust ecnegsr éf@m aetif,r sictinic] darbar iclopienic, lauric,

mar] ef ; r %al? r ta%a%n 9§ 1] cI %Mﬁ%édf c [ngaq)e?? ] ol%F agg?l 19 Sast:&fblcc Ql?ctojtlllﬂg benzoic,

medylial oglicaic, detgarradabfinelcpotcymr sval[sr&)i)??l]let@aw’gibl@s, f agpanesulfonic,
benge ?trovat | B <0 Q5 mf sahcﬁ/ %Iretlpang 81¥ lpo?i{cagrerﬁ?httq%%gilfémc acid).

OB orobut ano
Examobﬁ]s f ONh@d}sedgaher)nabbferﬁmgr’oaran ehphapé)ﬁycﬁ])ca&)oawpcﬂ% petrol

keners are s nt he att Cl nd
eyt Gl P e ety R VAT eat B 6 BgBpe. omer
norESotus ﬁﬁy be detanﬁnedmlmanmslh@rtestswftaamnei salt un:*mrmss solvents.
' itamn C, . vij D or vitamn

vit .
veuBsl o Sarbar st MG e | B e fop and. isoate
ory!;tialﬂhlé Ebnlﬁ)lﬂyﬁﬁdsﬁﬁﬁlh ak @tlr\ﬁiiilg er la s&dpé@hﬁilj(ﬁhe&él ehlllﬂlﬁlatﬁtnbl,q}’l‘reﬂipitation re-
cero ene gl yco ui et ene
eryhEEpe. soBHeRmF AR T e el sS-POrEh e B e to 100
°C @€, doGo -0l @Y., Diited BCdaysdted doMkiofthiybeQsed fos biybt@l&izatlon with or
alumna and the lik 0082] The %ggrnac

t
WithQyy fendHe; SRS Ay SRR NP EBTOHP R ﬁ%%ﬁ@ S gy, b, Pydfied by

crySthifaidn tdebhib@sk SvellnS KA lin e GRI Pérh &@ahh@@%s]o e Cs@byt Be applied to
descri bed herein may al so be fornul ate

f"“@fsP]éP‘?Péscent tabl et or powder, which disintegrate in

gmmﬂo US 18R\AIQREBBL] feBeiP By b tned it Eéﬂd%léfso lReLcHRAlization
A syrup or elixir may contain the salts

proé@-@@; Pli‘f!f@d w@ﬁéplﬁﬁblesﬁsrbms@plaﬁrmmewf&abwpagﬂ@sSM%aEhmg occur in

mofRUB M one BryPHERE Fo¥AL oY %XAHII}J&E saTRL (PR ai SR8 ForR hf Bes FRBlvARes.
flavouring agent [0085] Slow rel ease fornul ati ons may

al sW0BE pr ehgrselis ?Sémbesiﬁ@r%mesesmfé@&y ispiéadylehesy atipe pempounds or
proocfrﬁig% n tpﬂax?rﬁbéuﬁyrﬁ f@nﬁ%%ﬁso ﬁﬁ’ibirt %11 %@t?\/@tyq;f Jﬁgncﬁﬁﬁﬂevl‘%ceptor pre-

agent in contact with ds"mthe astro
fergbit ®srotorin recepiern of tbmﬁHtTéAgPWS@l éF ha S@tﬁ to$ faamuladlV are very soluble in

aqu%&ﬂsstygtgﬁqs %Hcg t}%f frgecf)dsg s Hlﬁe\fﬁgd gpﬁybﬁlo@ﬁ&l’ M@ ranges, providing a high

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

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

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

also encompass solutions of the salts for parenteral applications such as infusion or injection.
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agent in the blood plasm. Any of the conpounds of
formula IV to XI nay be enbedded for this purpose ma
weoabosreés7Twat ri x of a bi ol ogi cal degradabl e pol pPOBRUS2@5/034376
wat er - sol ubl e polynmer or a m xture of both, and
optionally suitable surfactants Enbeddi ng can mean in
thi @ﬂmnt e)ﬂ'l Ell'}‘/@rallhﬂé: Qflﬁ%ﬁﬁst &e@é}lb@gl hE?eﬁqr ﬁf&:ﬂ}‘; b€ 8sela@ powder
I X of yners Control I ed rel ease formnulations
(mlfameZ@ilpgﬁle’«Bﬂ; aiamees, suipwsighs welapengl Atheyinagbe gphiaediagrther with
GLAG 63 pRble SIB dSnts ift darfTix o QndE ﬁ‘én%séﬂd% KBRS finel
e R e L
dividth éhega| and Hers Gitlins edpirégse icompragd &fs%a@@kuﬁ@fllﬁaﬂ* OF SOft g31at1ne
ngt AP f AOEALE: LR
conffCHRl SR e b TORLIR L8 by KARAADELD 7 cRORR'Sr difpension,
ehxur&ltanm}m@sn@oaangSI negyde applisd hfierichiapressinarta ﬁémtplﬂb agent

an addi |

T o AT L FRSORRE 2 SOV s o
of fémmmubm‘ dndmsy bofur axaMpﬂEgmeht& ssall asratmenh Oaiystheﬂnepolyn_lers excipients,
lubrécgm ni t%ﬁarﬁs g\}veéete ?E}fa{/&{ﬁnytaéerﬁtsogoa?ﬁ% V&E%%glgeﬁgﬁmﬁ%tﬁves, dyes,
thickenefsr mjmdets,aannmmwbnatagmts bl alpyts alici)@&&]rs fon tlgomBous formulation

enbodi nents, the crystalline salts and the

eﬁhar maceuti cal conposition disclosed herein are used

to oAt nEusfisy ¢ Bihddre ati g@ASegadanth| uckciyg starch, gelatine, and

. ych hi hi f

o R S e Ba kS PR REk e AL st
gly@ﬁi'fﬁdlydll@lerﬁlg)&bﬁb ynd/@daﬁ@}mld hﬁﬁ@@ﬁ&ﬁbox&b@ﬁﬁdst ®omo- or co polyamldes

i sorders, ar.. di.sor chosis s dar.
of sy deidss PR RHre i, APl SR o o BB fresponding
polﬁdst@ﬁpolwnﬁaem-pomﬁay@éﬁO@Iy@;ﬁhyamm nﬂ)lydﬂﬂha&}éts n¢>sly§hospmene and

neur opat hi c pai n. odi nment t
polyearhgrsst Faidolaies! GEBHP PERRPDIT Bf et ?ftCl} G Hpstinkec. Spe-

cifiORRQAITEN Erel RILR Fr&fhc RieiRLARMY Ridenhat Rn)- ﬂll-faetﬁkﬁligﬂﬁbh&f Other
the 5-HT2A subcl ass. [ 0089] Anot her enbodi

exappaie 8& PRCES FES W?@%ﬁ%@%ﬁ p@fmﬁﬁ%wb AR BRAHRRIKY %fs (c.&. polyoxacthy-
lendi 'p%%féﬁﬁopﬁeﬁ@ btdl] hikdd PRykleRSBEresr), qio%ﬁﬁ)iﬁamlﬁ@m&dnﬁtdﬁﬁgﬁlkylated

di sease zhei mer' s di sease, (gl nocerebel | ar, Atro
POIYP@U}Z@WG@, golgylﬁ]@w@ﬁig angtesterg Py '@W’l s jRereef, QOIYWE@’H%I@J‘Bd and es’ters or -

amid@S 8RR0E SHIREASISIcole® Whd BREYs BENBRYd Rherddf S h&OvRylimidazole, poly-
Progressi ve Supranucl ear Pal sy, and Frontotenporal

vinyhpyrpohidpn apdnaagalipalvacerlikaghitesdial t descri bed herein.
[ 00 871)Anoteh G 1eBP R s a'r%‘p}@sﬂﬁ{epagh g@&lcél&ﬁﬁtph&ghate

| neS| a aSSOCI ated wth am I’]GI‘%1 her a
adniOﬂwt er ifrgmplessial tubd@@@rared@aﬂﬁ@r@in etig 0@9?@}8 W,rpéifaﬁy acid

salt? qﬁé mmtstgargtenet hod for treating dystonia,
or trenor

[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 Il-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 l-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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associ ated with dopam nergi c therapy, by adm nistering
a salt described herein. [0092] Another enbodinent is
wea 20mstodesd4f or treating a thronbotic condition patiuseiong34376
myocardi al infarction, thronbotic or ischem c stroke,
i di opat hi ¢ and thrombotic thrombocytopenic purpura,
moRET PRE%A LY B3R Imdb S 825Gl AR dnfrayRAME riond! SE acﬁ?almﬁé/ce, and
adm ni stering a salt described herein. [0093] Anot her
mﬂEWW@hW@@hﬁﬁH%? a met hod of treating addiction,
| NCldddkng_alaabal fo?gsgée%in%'l en®Pr Ol R %%georactow espartam.
ni c t| addi cti on, %lsterlng a salt "descri bed
her &0@3] | omqllpm&rﬁ’@wwmg@acmme regpeammmbtoiloef wiitergreen or fruit
' n Iibido or ejacul atory probl ens
ﬂw%%%?%h?%i c%?%ﬁ qgggglt descri bed herein. [0095] One
enbﬁmﬂﬁbnt]bmumhdéscamngnhmdd@mfdshhmeanqhdbegngm@nﬁobgmﬂ
of , for to a subject, conprising adm nistering to
dq%%hbkﬁg gf an effective amount of the salt chosen
f r ofp0Coinpouixdsplef foropmsdraativk aké, nidthyl B, prvimilpalaéensX sobic acid,

eri nental Procedures [0096] Powder
Chl%op%gégl\/gﬂo%q%% RD): PXRD was performed on a
Phi [dops] 171113<ampmd&f adfuvadigs ach fidgrancdsonmet er usi ng CuKa

ot HBPIRG VEOBPEh TR BB R S ealiEra 1Y 58y argey sed

salﬂé@ﬁcﬁesmidwrﬂat@mcﬁhdsmr of +0.1 - 0.2. The experinental
error on the d cng val ues was. therefore depend

on {4980 ]peakEXIa’iS‘Elﬁf i1Gn antopEes] af5 FEAPBhtISt 2SVHAN é vitamin. C,

vitdaath ORIFRAtEin (DR tabIPektdcR oEFigmRdi1sPSC 7 m gol d sanpl e pan
seal ed under nitrogen. Heating rate 10 K/ mn, [0098]

FT- (4N saerplss &3 piauidramiat aRPgeOronkplsye feeﬂ?at%% glycerol,
profihe @g Jguﬂﬂl%lymjeﬁes 815 c 2O WedcetifRdde s eE)Eag%ﬂes 84 6@ 0Sriers are

range cm1l 2 cm1 resolution 99
taler @leﬁocﬁﬁéhﬁ%‘@}l%?%{’Cap@”??@é%‘} BAEikEs were carried

out gyshn a et ﬁ%ﬁﬁcé[ﬁ% MM G HRPALARSE c&ﬁ%@@s%to?&u%laﬁg such as
to a Br uker I R Spectroneter Vector 22 (sanple pans

Sugmstwfﬁrsrﬂﬁm%umﬁliﬂ?fﬁ gen atnosphere, heating rate

10K/ g} %Q%u&l&’és&bewﬁegn%%ﬁagoeﬁ%hnm& a§é’t"fé'r4/e§gant tablet or
out ‘with a HP LC1090M Col um "Symmetry C18, 3.0-

powider, Wiodhodi§integyhta i 4nj aqyeouT erevirglypend i mieiide %@lrﬂfmglspltlyonn
wat WOSM\PS d&%ﬁﬁ%ﬁ&&lr%aﬁt%gfaﬁgthe 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

formulation.
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doubl e distilled water in steps of 5m to 5 ng
subst ance and sonification of the suspension for 2
waizostae’74 The | imt val ue of conpletely di ssol ved/US2005/034376
amount was determ ned. Determ nation of solubilities
belom120 ng/l occurred with stirring suspensions in
it
Ot87L agsn gées&rln {i]ﬁler% %tﬁ ?%rtl@ﬁ%%&@%ﬁfﬂ&%gthggalt% |3§n also be
adﬂ?mesprm‘datm @memfatlbh (rdthfdtheo rthﬂg:qul.yj )geN;s(that are effective to treat a given
peridi.n (4-(2
Cmﬁ%%ﬁt?éfgﬁgfg%yyﬁtgﬁ}F%EYhyl)carbanide a) Preparation
of [[@BOR] Th acet oeﬂyoobmteohy dhel ecrysalnek gpltsnasd athd epharmaceutical

cor?x%p%g_lf% iégscpog%do h%ei?lloareg Else g%;& tN%trop%gj?lg éh?ease% 188?%%8iych0813
scHi@Phrkpia, ﬁﬂhiﬁaﬁemm glitonders ernw apaychbtlu ndi@resélan Oﬁfecﬂﬁ’fe disorders,
reacti on m r% at g
oIS b AL BEREE 5y o1 BN o gy ARy secondary 9
hyfebtehididiormabanzy basipaen, md5%hemb, Sodtatt tian tlelfnorSQﬁ?&c&mﬂommslowmg,
droxide, (12.1 k wat er added..i
ers s SCARIOP IR APAG: EH B S B AP S s vsd 1o
inthat BaRefivitges lhdhédnligdreodphor! preferabds b dndtonitoteneprorodf BE S-HT2A
Iltters. Et hyl acetate was added (26 L), the solution
Sstirred for 15 nmin, the phases were decanted over
15 mgsopnd Aﬂ&hér()éhﬂfodlﬂﬁﬂtegths nf2thas doMes tEHa&ﬁbat' dedeurodegenerative
Et hyl acetate_was distilled glder redu ressure
i

disthgin (R B aRIE RS ety 3T HDEE © A S o Aeggerenelisease.

Spln®&dr&HdBarVBBopkly X Bflirdtle B yRdS B ek dEEHIS @ R Al Mﬁc]ﬁHdS-pﬁlJ@@iﬂ s disease,
according to this method. The conbi ned roducts wer

Lephdiod Dsintiae Bygionia Roeetestvo gunranyglesrzafsye @dff@}tﬁe%m% Dementia

by%@mf?ﬁs@@ﬁlgtasz(l?dega‘%adpérelgr eparation of [0103]
4- Hydr oxybenzal dehyde (4.0 kg) and et hanol (20 1)

adddaﬂﬂﬂb a daotheri @?POélﬁnen% t§b%Jt“VFh°6 righirgring gyskipggi e}s\ﬁAﬁ{ared with
dog%ng 1 K@yadﬁ%ﬁéﬁb‘d@&l?@e@&@%@h@reﬁﬂ?’ 6 kg) was

ed and the "suspensi on was refluxed (74-78 0C) for 5
dayd009the r és‘i)tbm@mbﬂdlmlm})fd? oxyheh foageng dusions pRelersdor tremor
0 0C
assk&lg{éﬁ gvgg(d %a:l'rgi@erglc -tlﬂgﬁlp§ %2 Q@lﬂﬁl’is%ngg?lg%?éorﬁ)gg %&flg &104]
Hy dr{86821 ani Aeoth&0 e/mbqqhm@lt dp 2 Siethol gfor wieesting] de Ererabofip econdition

1n£t§cﬁr%1 ‘f‘rfy %a‘é%gﬂ ;Hfﬁ% %u %hrgllhgcﬁlcb&( }sZﬁlenqlc s%rz P egl)oFﬁfﬁg and thrombotic

su

e’ suspensi on was re
thbmboémmanmmeamtmmmhedn@wahrémvwmwsdﬁﬁwmhésé@m@nbnd&omwwﬂng

S hecked by HPLC (< 5% . The suspension was
a%%ggﬁgm%@%§%loc, filtered and the filter was washed

wi t Hoé3hanoAn¢tbet dnbodifilwet is a method of treating addiction, including alcohol
addiction, opioid addiction, and nicotine addiction, by administering a salt described herein.
[0094] Another embodiment is a method of treating a decrease in libido or
ejaculatory problems by administering a salt described herein.
[0095] One embodiment includes a method of delivering a compound of formula I to

a subject, comprising administering to the subject an effective amount of the salt chosen from

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

EXAMPLES
Experimental Procedures

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

powder X-ray diffractometer using CuK, radiation. d-spacings were calculated from the 20
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sol ution was concentrated by distillation under

reduced pressure at 30 OC to a residual volune of 67
wOibdeaBe’74 The sol ution was cooled to 25 0C andP@@tuse005/034376

(110 1) was added. The suspension was concentrated by

di stillation under reduced pressure at 30 OCto a

v, 10 1.

v B LA e Qe o ot TP S oy R B o0
0.2°0 Tm@fdxpom(le‘h@al G@Bpr ofhike desbaririgovelies amasctheokfoc: tiepeddEnOen the peak
1mﬁ%d crystallization was initiated by seeding. The

suspensi on was cooled to 5 0C and stirred for 4h. The

pr oc[0097]vvas Do ferentiaf Lﬂgamngndalbﬂnmetgalﬁesmasi’em fiderwDS® 7 in gold

The wet cake was
Sa%Peéﬁng? gﬁ8ﬁ% %@gﬁb%%%“§rq? g product (63%. d)
Pr ep[ﬂﬂﬁ] I on FafR{nikb (pctrbbepp rBrdiee RFS HOOTNDIYOAG 006 it expitation, 100

e P Qo BT Ohn G RGP oA SR (1 1
kg) [oeye addedrTiRh Qh@?ﬁbg@wiﬁaﬁlb hyedxogenatvet airicd2ub&ith a Netzsch

and 1. ar for 4h i me was_chec
T M goRTre (15t SR A BhY G SR ST OREE: ¥ Fripiet agemle pens
wit$inkdi€ nERig¥eRinovsredicstingd rhiedoKIRgRy. educed pressure

at 360C to a final volunme of 3 1 1. Eth E%abg %g

1) wWaE0Y gdedBhid FRRE ReREment WeE REifdey t”&hfl 1 1% 10P9%, Column
Sydetrtyitiigl 3.0i s¢RhUt i on. The sol ution was cooled to 45

0C and the crxftalllzatlon was initiated by seeding

The Bl ensiSehbids Thsragxingtesolepilgic i Hates tes fi@tamfneﬁd by adding

do@bl® I?listl-lr&?w%f)glus@éps WeS uCe @trﬁ% fusgesteand an'if?caﬁ@fkﬁ" tM@silspensmn for 2
washed with 2 portions of acetate (2 x

miphigs.wBie Baidevaliigsofaamplptedy dasqlteﬁp@@%ﬂwés etﬁma@féupe puination of
songllftlgs Xél@l}VdZOamg/g o&cﬁf‘re@ W1t§)stu%§ﬁ Qé’sﬁ;@ﬁsioﬁ@ iPlyatel %@t@ﬂmg off the excess,
gueous sodi um hydr oxi de kg) was added to a
M@@@?@ﬁ@g@ﬁméﬁmpﬁéOﬁﬂéﬁaﬁﬁHf&@ﬁﬁwFEV|ous step d) (7.9
kg) in heptane (41 1). The solution was heated to 47

OC stlrred for 15 nn1and decanted o~ver 15 nmm The
ole bz 0 (4 DOz methdpiperidin-4-vl) N’-(4i2—
Se T @S rennved by dlstlllatlon
T imde o@%ﬁﬁﬂ%%%?%%gggﬁg%,ar 47-65 0C. Heptane was added
2) Pieparkyiomofd it was renoved by distillation under
reduced pressure at_58-65 0C. Heptane was added (7 1),
the solution was fyftefed and the /il f\er was washed

with heptane (7 dﬂﬁeﬂi s refNoved; by
Feguced pressur 28-60 0OC.

di stillation under
Tetrahgdrofuran (THF, 107 1@ and t pet hyl amme ( TEA,
kg) W0 addedewsny haeyiadr@raka reswdded aweed St toz@%@wn of N-

métﬂyl?@%ch@ Joné @aaﬁtl%§ andmjﬁt?tg@d%ﬁzﬁa%nl@e 3‘395)) k‘éﬁaﬁ ﬂlé?ﬁaﬁg’lct‘?)@gdmamtammg

etrahydrof uran (88 previ ously cool ed
therrfénpmmrawaderéﬁk “6ollbe re@wom@xwdw tigred he 1941 #3201 dhe residual

anBH@ & RfedidBd 69 g@loc%ﬁatography (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 mbear to yield 11.2 kg product (> 82%).



mai ntai ning the tenperature at -3 0C. The reactor was

washed with tetrahydrofuran (22 1). The m xture was
weRoeroaeg7ior 45 mn at 20 OC and then for 90 nPATAIS2005/034376

reflux (65 0C). The solvent was distilled under

reduced pressure at 25-30 0OC to a residual vol une of

e absence of phosgene was controlled. At

b)131?‘%)%ra]tlsotmadg?e there still vvas phosgene and t he

suspensi on was degiIB sed bubbl i ng ni trogen through

it. After this op o,not\he I of pﬁosgene above

the sol ution was bel o 0. 05pf uspensi on was

filtered and vvashéldevl'?h t et r ahydrof uraiy (30 1). The

solvent was distilled under reduced pressure at 20-25

0C 1001 8] r esidiyalroxybeummideddet (4.0 kgTend abhypdelofA9r Brw¢rs atided to a

SOll:llt Jtog od s %dg’essolrﬁle @rbel%g rlzgrl%wél (ﬁ%%)agétgstssl h‘lcecl oHQc? %lr?a 6 kg) was added

and40th& §Iil’$§erfsl161”a| waol tﬂﬁalxmdis ('aﬁdy&sf@bl foo a@bodays 52The residual  4-
itters dd ti £ Qf °
hyég%ﬁy%fzp%ai]]c}f)e\vf\%se Was (fh);gke b 4 g dl% /ﬁ easﬂ née glg‘n go?ﬂs co FS t0 20 °C and

usePirethamakti soap. of the title corrpound of for mula | [0107]
The product from previous step e) (51 1) was added in
1 hto a solution of the product fromstep a) (7.3 kg)

¢) Brépateationaddydr of ui an (132 1) at 17 OC. The |ine was
washed with tetrahydrofyran (12 1) and the m xture was
stirred for 15h. yResi dueF product. fronntdre first step
was checked by HPECN | vept wa r?éh'oved by

\ 20-38 0C to a

distillation undﬁr reduced pre
resi dual vol une oP 165 1. Char (Nopt SXI-G 0 7

k add the m tjrred for and
O] a2 TR Gl SRt 1 o SR JRESIRER: (Ppoduct from
preih))usaﬁﬂp tbb(@msglwe Rf) avdtaestayel). The sdipehdidd @is refuxad @& °C) for 3 h.

redu ssure at. 20-25 0C tp a residual I o
unisge g Tl o ab i emee o e bt rie! Gy b 50 Tee

susp@sitirl Qs @bolkdneo BO tOCeﬁﬁaBap@mmdne fltef WaﬂWaﬂqu,wMﬂhétEdihol (54 1). The
contalns a sna rrpurltl

solygo Vg cgna@trﬁws&M&S&H?twamné%éed&%ﬁfﬁiﬁ%re PO ifaSsidual volume of

67 Repvede Rluttdsy&ovrato b e &@t@pdl@O ) wdsdfd&l. The suspension was
substanti al | ﬁ anmor phous solid g) Preparation

corNgr(tr@tfqu hjb fitﬂf} ﬁm L)ndﬁ_rﬂlu%pwf,qubq a&éo to a residual \Iolume of 102 litters.
PetRAl Fe!ﬂi’er)(lsd oiNfradifbn( 8s (YRR MERECRY Xk RReRY KetehYd Jeflux (70 °C). The
carbami de hem -tartrate [0108] To. the solution of the
solgipppyanaeded Potdnff and cywaliizbiph gy initiatesh it secding Hy sppghsion was
cooldel § ‘vamdagdaed rat4dnd %cﬁucﬁ rv@a‘é'c@ﬂ%ﬁf%ecpﬁr@ptﬁé @Q(e was washed with
solution of tartaric acid 7 in water (:\)}\;gsproduct

petiph ethee (G0 dimcEe P3N)- (F,éewsﬂ)calﬁﬁ%rc@@fi diARputdls Géﬁ gieksinl
(6Bkjrred for 2.5 days at 22 OC The tartrate crude

product was centrifuged and the cake was washed with 4

portions of isopropyl acetate (4 x 23 1). Atotal of
d)ﬂr@;{?arjégoz% mot her liquors was saved for |later use in

aining the tartrate salt The wet cake was dped at
about 40 0Ct ol_yéel d 8‘23 kg (509 product.
AN / ~
0] CH;—NH,
HC/

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

information). The catalyst was filtered and the solvent was distilled under reduced pressure at 36
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h) First Purification [0109] The tartrate crude
product of step g) (8.1 kg) was dissolved m
wdensmsel7i zed water (41 1) at 22 0C. | sopropyl pateiSaios/034376
(40 L), 30% aqueous sodi um hydroxide (4.3 kg) and
sodium chloride (2 kg) were added. The pH was checked
°C {o al 1201 @6l B SP'E‘EMI qgetéﬁ@%?ﬁsgl\&/rag Q&ieé Qfd the i hire WAS heated to reflux

utlon Wwas ecant’ed over mm and t he agueous phase
(75\R§$ uefd gésseltie. Thesohitjoe vas cohalste 4AaS ane tleexary gadtizagompvashinitiated

by é%g?lg?n@%:{ ls%s?i&‘gf;g\f ?(aézcogr 4 R TRy ‘a& @dstl%d &6r éﬁg e %guct was

wer e add to the conbi ned
centyifggrAiand Plearskesyvas h‘@slsfdl with dmomans eftdtl eertdtef2 1.8.8nnThe wet cake

M T R ol

was stirred for 20 nmand filtered. After a |line wash
ropyl acetate (12 1), thesolvent was renpved
e)ﬁ%égp&?gﬂguced pressure at 20-25 0C Heptane (49 1) was
added and the suspensH'Qn was stl rred for 15 mm at 40

C. Then, 8 1lof st\vepthvasr d by distillation
under reduced pressure ab Thg—sNC@ry was
cooled to 20 0Q;@nd sti rred h. The product was

centrifuged and the cake was vvashed wi th heptane (5 1)
ThelO4] corfpoeres sidivmphydrexifiea(30%; 5.05ek yps edisd #i & swbeneign of the

pro%?%gﬁrkﬂg%vm(ﬁ]g%%%)d%? @ fggfgptﬁm‘gzg HETR o Bliol AALRLLE 11 €, stimed
for [15 men pvalsdepmndddearvanilt mint Peerndl Wé@c}@kedﬂb@@d g thoaqueass phase was
separgt%d elqle é&vfn% E\gg reﬁggﬁ%eo@ #thlla %rg&sd%lalrehﬁc% re§&h’et ?tqlf7 6t5h§ Heptane

nmpoun urry S coo
wa%d&alml)%d frwa ssteimor @bbyedisttilatien urgeinmdlaiedl pesdugrat $8465 A dHeptane
wasp'crl X ugz tl \7\/5%6 Sé)ge)crtloAr]lc t us élé‘tere %@\/atéhklg \9?&9%5%2&1 ?ththlggtane (7 1). The
solaht msfmmoired(b&xﬁsﬂljatfﬁh emdetredvadiepromerec 2&40 &¢. 'Edmahbtdrdtﬁran (THF,
6.h.to of th dartrate o
107&521%(9 {;rgazhé/Falrnl Fly%ﬁ € 6%§g%erf§8d anlaecfl m ertat[étret wast PlXCd at 22 °C. In
anodfet &Bﬂﬁdp}ﬁns gb)le \(/&$) 1.4 S/S@in\tedhcaduﬂleétrﬁydrbﬁlramQS&t) pﬁﬁloﬁ@ enoled to -3

BRI R SRk, At ST RRLES, HRUSh, S 950 i

maﬁitahtrgdthaftbre;sermlfeew —m°GUT1&SreaitortvhB Svatletpethatitihgdrafogin (22 1). The

.the suspe turne t hi.ck past
mitE BT M et SRt g GoBan it O EanFustotvent was
distiled4Hhd&Gedliced }irais&reoit 25-50 Pntd heresibiadivoRehe SAfSIFO S ITAE absence of
was stirred_ and s cool ed t& 15€8Cat a _coolin
lo¥gs

rat e
Phogeqe Fagpqpirotife Aty R (LS g R eSUTEY degessed
by Bubbfihgd difrédeh @RoapElitt ARerlBit bp@atiAShaNaedd Gﬂphﬂséehe ﬁ&véﬂhe solution was

absgol ute et hanol cool ed.to e. cr
el R B DR R aLL® SRR S T8 G B BB TR B sotvent

wad @istflic@luddek481ug <8 rp)/é%ﬁ@k hi pE2PRC & A @Jsfﬂh&lasfohfn&bt &F.40 1. Tetrahydrofuran

Second_ purificatio
(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 1). The solution was analysed and used in the next step.
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[0111] 15 78 g of the tartrate salt prepared from step

i) was dissolved 121 130 ml water 500 m TBME was
wadadmst3entd t he pH -was adjusted to 9 8 by addi pComwsefos/ma34376

| Sf NaOH sol ution. After precipitation of a white

solid, the aqueous phase was extracted 5 tines b y 500

re concentrated until a

f)ﬂg&agr%e%%%ﬂeetbtg%&%g%dfﬁq%%ﬁﬁed The sol uti on was

stored at 60C. The prechpitate was filtered, washed

wi th TBME and flnally I ed mvacuum for g3, hour s.

Yield: 8.24 g of a poLvder. The not mear i quor

was concentfates fodrth and stored afHe0E The

precipitate @ lter and dri vdtuum for 18

hours. Yield: 3 g of \a Whijte pewder. [0112] PXRD

reveal ed a crystall icHe c |rrpo aH, of forrrul a |. No Raman

peaks fromtartaric acidowere found. The first scan of

DSC (-500C to 2100C5 10K/ mm) revealed a nelting EOI nt

at 10876C. ThsavedusbBom PIODEstehe Sampyes %quwrea figya solution of

| in tefr ° Ii

theqy?&fﬁ CEOTY § E%Q)”(g 3ekg3 1 R %{oﬁ&lﬁg:’%ﬁ II) Caﬁc rl]? 4(:)y’1|‘}$e ine V%aAS, V\&aihed with
tetrahwéqfwym pr2op gnd @xyl}lismmwsm@ﬂﬂ@l% hith Repideal @rctd:uaft fgorp the first step
Wa; a{e%d %6 'ﬁ‘lslb &Qégc;ﬁ&engxgammgxtedtﬂ}edlg)cHQQ% 'ﬁlncfef %@Smlﬂﬁe at 20-38

citnc acid were suspended

°C éQ hy¢sa@elt wne qthdSduShasensi G¥pri 56 Pr7e1tg) atas @@dﬁeicﬂkomxture was
; C
) 8, S e 00 W10 ERAC R 0 f ad e v

wa@lre@n@ded by distllafion u@iar mented pydseing 252012 6 toaa casydvehldlime of 30 1.
e B e T
contid g apsrm.aﬁi amnourrt olompExEspthechvesarehain®, sdderpgodsicts iop theprdvious reactions.
spensi on
Re%‘éa?%f?#r r earg[ m?(#%e}gfy Mhas %@Qanﬁ% ﬁfen s hl-glragsé Hat 40 0C

for 90 mm and flnally stlrred for 60 mﬂat 23 0C The

g) §reg%)rett1‘]osr’1l C}%—?ﬁﬁuoro‘?en lﬁﬁ (? methly y@?gr?qm 4&5 -me’thylpﬁopgloxy)phe-
nwﬂmﬁgbhﬁmmmﬁﬂpsmknm@ar 153 0C (ent hal py of fu5|on of

abo 7 det d by differential  scannin

o Doy 8 g SRR Y RPmaib BT RO BPRP et 06 D
frofnTdtepHTW &) adﬁétbw@d °€ AP tolshsFepired bautiorlof tattdrietaskief.766) in water

attributed to absor ter o
ek Pt 2 e Bt o R oRP By PRl ot 22 °C. The
tarﬁtﬁé exmdw\@ﬁ)dabows c]:ﬂtnﬂl@édﬂ‘andl— fhe ociky Stad | Wdshel Wﬁh\dewortlons of isopropyl
subst ant.i ed when sto for

sl Mt BoK G OLtsB f TPEsE ROROrs Ao DT sy Hegbtaining the
tartctialt e @t cake was dried at about 40 °C to yield 8.3 kg (50%) product.

h) First Purification

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

mixture was stirred for 20 min and filtered. After a line wash with isopropyl acetate (12 1), the
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was 99. 4% conpared to reference value of 99.9%.

El enental analysis and 1H NVR conplies with an 1:1
weoetaiciesomet ry. [0115] The powder X-ray diffraeCrms2005/034376

pattern (PI XRD) of the obtained citrate salt is shown

in Figure 1 and the characteristic peaks m2 theta

solvé% wa ?Qﬁov@@'ﬁﬁ%? Q%Qem&eguﬁpﬁcmzyat%pﬁ& (éwalr) %vaglau@ea and the
e 1. T Spacngs for the conpound

Suspmlprmflaastmd Andb e(ru{l 2‘(30 G Spracigngs sPlAﬂznt [%aE @eﬁlgqvp@/by dlstﬂla‘uon under

T

centrifyg@l 1d2Be pake Fvag whsld with Ne@tene(589. Vhe w8, cg)m;po@gi ehFpgugla I (5.5
w5 i 0o 0ty BT E R SBRER D Bti 1»
was 8lddd3at@p °C and the line was washed with ethanol (9 1). The solution was cooled to 43 °C,
seeded with the tartrate salt of the compound of Formula I, then the slurry was cooled to 35 °C
in 30 min, stirred at this temperature for 1 hand cooled to -5 °C. After 14 h at this temperature
the product was centrifuged and washed with two portions of ethanol (2x6 1). The wet cake was

dried at about 45 °C for 76 h to yield 4 kg of the hemi-tartrate.

i) Re-crystallization

[0110] 150.0 g of hemi-tartrate obtained in h) was dissolved under stirring at 65 °C
in 112 ml absolute ethanol and then cooled under stirring to 48 °C at a cooling rate of 1 °C/min.
Crystallization started after a few minutes at this temperature and the suspension turned to a thick
paste within 1 h. The suspension was heated again to 60 °C and then cooled to 48 °C ata rate of 1
°C/min. The obtained suspension was stirred and was cooled to 15 °C at a cooling rate of 3 °C/h.
The crystalline precipitate was separated by filtration and the bottle was washed with 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 hemi-tartrate.

1) Second purification

[0111] 15.78 g of the tartrate salt prepared from step i) was dissolved in 130 ml
water. 500 ml TBME was added and the pH ~was adjusted to 9.8 by addition of 2 N NaOH
solution. After precipitation of a white solid, the aqueous phase was extracted 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 powder. The mother liquor was concentrated to a
fourth and stored at 6°C. The precipitate was filtered and dried in vacuum for 18 houxs. Yield:
1.6 g of a white powder.

[0112] PXRD revealed a crystalline compound of formula I. No Raman peaks from
tartaric acid were found. The first scan of DSC (-50°C to 210°C, 10°K/min) revealed a melting
point at 123.6°C. Above about 190°C, the sample started to decompose.
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29.9 2.99 vw 31.0 2.89 w Exanple 3 : Preparation of
N- (4-fl uor obenzyl
wO pedg/03687met hyl pi peri din-4-yl)-N -(4-(2- PCT/US2005/034376
met hyl pr opyl oxy) phenyl net hyl ) car bam de fumnarate of
formula V a) [0116] 90 ng of the product from Exanple
Exanfpl@Nd224. BreXichUMafri C NAGIEL PSR, BUSRE rﬁ%%lﬁer%nm% N-(4-(2-
et hyl acet ate “The suspen3| on was stirred at 60 OC for
methypray npjlee egffbanpde cimatepinforpuld®gd 0C. Opt i cal
m croscopy reveal ed a cryst alline substance. The
suspension was filtered and washed with t-butyl nethyl
a) ether (TBME). Yield: 83 ng of a white powder. PXRD and

315 Pecdor
oI PR SRy pltih 83 BIhY 10 BE Al Rifncre suspended
in 5. Qimﬂ tthaletdtayn Thatuspensiof RRBSrradsit 66 dumfosi hS ﬁurgltnse(mm)amled to 232
°C, a%lél] ?neg I’s]%;e%ggre;d 1§1tnI a?Zﬂ%a’%s Tf'n{prgcqglﬁ?et\%aﬂlftge(ﬁ Qﬁ and drleld IB air for 30
respondi ng d-spaci are given'in l'e
min fb ylénawengof adeISptalﬁhmthtef pewdeh é)ptloai'pummlscolby flommtha the obtained
Ie [2Q d-spacings [A] Intensity

S"hdwa“ Ataal%“uve) 4.1 21.7 m4.8 18.3 s 5.6 15.7 s 6.1
145570126572123m81109w9791w1
., 6.8 w13.8 6.40 w15.1 5 87 w16 0 552 ml1l6 8 5 2

8 173512 w18 8 4 72 s
[0114] 182 mg of the product from Example 2 and 78.4 mg citric acid were

3.1
6 m
suspended in 10.0 ml ethyl acetate. The suspension was stirred at 60 °C for 30 min, then stirred at
40 °C for 90 min, and finally stirred for 60 min at 23 °C. The suspension was filtered and washed
with heptane, yielding 237 mg of a white crystalline powder with an endothermic peak near 153
°C (enthalpy of fusion of about 87 J/g), determined by differential scanning calorimetry at a rate
of 10K/min (DSC). Thermogravimetry (TG-FTIR) showed a rmass loss of about 0.7% between 60
and 160 °C, which was attributed to absorbed water. Decoomposition started at about 170 °C.
Solubility in water was about 14 mg/ml. The crystallime powder remained substantially
unchanged when stored for 1 week at 60 °C and about 75% r_-h. in an open container (HPLC area
was 99.4% compared to reference value of 99.9%). Elemental analysis and "H-NMR complies
with an 1:1 stoichiometry.

[0115] The powder 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 15.9 m
11.2 7.9 m
12.6 7.0 W
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190466 s 197 451 m19 8447 s 209 4 24 m24 5
3 64 m[0118] 180 ng of the product from Exanple 2 and
waaow/oses7i umap ¢ aci d were suspended in 10. 0 nPCeisyi05/034376
acetate. The suspension was stirred at 60 0C for 30
mm then for 90 mmat 40 OC and finally for 70 mm at
23 0C. The Hﬁ%pipitate s filtered of&_and washed
wi th heptane,”"yi el di ng 7 mg of a crystalline white
powder. TG FA#MOR showed &3mass | oss of @bout 8 6%
bet ween 60 and 170 0C, sM¥ ch was attrifputed to
absor bed wat er, et hyl 2§§§ate and CIE.WDeconposition
started at a%GUt 160 OC"1H NWR conplies with an
1: 0. 75 stoi clfionetry (bad®e : fumaric aeid) PXRD and
Raman spectriggscopy indicst e a crystal lishe form B c)
[0119] 48.6]%g of the pJ gduct from Exanpl e 2 was
suspended m10.0 m ethyl” acetate. 180 ngy fumaric acid
was di ssolveddn 1 nl ethanol and adde® to the
suspension. blse resulting m xture was gtirred at 50 0C
for 1 hour %Q% then at g§7OC for 21 h%urs.
Thereafter, m et hyl acet ate was added and the
sol uti on wag?ifurt her st49red for 24 hoirs at 23 OC.
The sol vent 22 unme was 3.egluced to hal fmby a nitrogen
flow and 9 n, heptane V\@?then added. The fornmed
suspension was further Stirred for 24 hours at 232 OC.
The precipitédte was filté€ed off to yi¥ d 191 ng of a
crystalline aite powdes.70 PXRD and Raranh spectroscopy
i ndicate a talline m B. The solubility mwater
was > 500 rrgzlrﬂ%/ﬁs TG FTI R{'g%ows a mass 1'0ss of about
0. 9% bet weer?5?0 and 1403-#C, which was #ttributed to
et hyl acetatx.s Storage 813 75%r.h. in @an open
cont ai ner rq&g@ls changgg, of the substgnce after 3
days, detect’éd with Randn spectroscopy. 1HNMR conplies
with an 1:0.3% stoichioh®try (base : fWnmaric acid).
The crystalline powderremai ns substantially unchanged

gn stor gl fok,L 4 B0 96 A

. 0
; Ry ehany yDfarB@niddMumatate afSorplsy bl e t hat t he
crystalline powder is a mxture of a fumarate and a
hem -fumarate. [0120] The powder X-ray diffraction
a) pattern (PXRD) is shown in Figure 3 and the

SO o LB T R 5 FRORRALL M

suspended in 5.0 ml ethyl acetate. The suspension was stirred at 60 °C for 15 min, then stored for

75 min at 2342 °C. Optical microscopy revealed a crystalline substance. The suspension was
filtered and washed with t-butyl methyl ether (TBME). Yield: 83 mg of & 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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Tabl e 3: d-Spacngs for the conmpound of fornmula V form
B Angle [2Q d-spacngs [A] Intensity (qualitative) 4.8
w0a006/09875. 6 15.7 VS 7.0 12.6 VS 8.8 10.0 W 9. BCOUR2005/034376
10.5 8.4 m10.9 8.1 w11.3 7.8 vw 11.8 7.5 w 13.1 6.8
m13.9 6.37 m14.5 6.12 m15.6 5.68 m16.1 5.50 vs
17.3 5.13 m18.07 .93 s 18.9 4.7?2 19.7 4.51 S 29.2
4.39 m20.6 4.30 21.3 4.17 s 2179 4.06 S 22.9 3288 m
3

23.3 3.81 w 24.372.66 m24.4 3.6 m
8.1 10.9 W
9.7 9.1 w
13.1 6.8 W
13.8 6.40 w
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 4.66 s
19.7 451 m
19.8 4.47 s
20.9 4.24 m
24.5 3.64 m

b)

[0118] 180 mg of the product from Example 2 and 48.2 mg fumaric acid were
suspended in 10.0 ml 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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26.1 3.42 m28.7 3.11 w Exanple 4: Preparation of
N-(4-fl uorobenzyl VN- (I - met hyl pi peri dm 4-yl
wOedd/03¢s44 ( 2- nmenyl propyl oxy) phenyl et hyl ) car baarais2005/034376
mal eate of fornmula Via) [0121] 181 ng of the product
fromExanple 1 and 48.2 ng maleic acid were dissol ved
ren'f%r%%&@s mxaﬁ%ﬁ ﬂ%ilan@&ﬁ&/ﬁéﬂestorg—mr $ QJeHz h%@ °E"aaﬁd §1§duﬁ '753’}%1 r&lin an open
corpriexi(BPL@RIconvas 96 4 Vadvintoered ¢4 reﬁ:rglcamle@ow% 486). fthp gossible that the
for 48 hours
cqftsﬂagﬁﬁ hen tﬁéshgg veleotrﬂ;51 fvo ﬁt%%m%qgen?gﬂﬁ%%g to a fourth by
a nif@2elgen THepawdSt ¥ragéitactid BCmdEXBONS moed iff Bigw?3 and the
I [ red. of i el di ng.
chzahé)cltlerlgtlc pelgﬁyﬁé}?a qa \?]’12111 %1% mﬁ%ﬁp&ﬁ&%@—sﬁ%&%@éw\éé‘ f Aj‘m@ %1\%1}% Table 3.
spect roscopy indicate a crystalline form TG FTIR
oss of ah % ween 60 and 160 0OC,
Tap R R TSRy bR EnF bl SRR or "and et nyi
acet at e. Demgmpm]tl odqsmtlagst[é] at Tbeasity (§60it0ig:) [ 0122]
The powder—X—+fay—diff+raction—pattern—{(PXRB—+s—shown m
Figure 4 and #Re charactE4stic peaks i¥f 2 theta with
t he corresponghsng d- spacmg7 values in A@are given m
Table 4 . Tab ﬁ . d- Spa s for the coppound of
formula Vi e [2Q (goacrrgs [A] Intensity
(qualitative) §.217.1 W 8 13.0 VS 8.9 10.0 W10.3
8.6 W11.2 7.96W12.5 7 32VW14.7 6.03 MW 15.5 5.71 VS
16.9 5.24 m 1.8 4.98 m18.2 4.86 w 18.6 4.77 m

10.9 8.1 W
11.3 7.8 W
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 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
233 3.81 W
24.3 3.66 m
24.4 3.64 m
26.1 342 m
28.7 3.11 W

Example 4: Preparation of  N-(4-fluorobenzy])-N-(1-methylpiperidin-4-y1)-N’-(4-(2-

methylpropyloxy)phenylmethyl)carbamide maleate of formula VI
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18.9 4.70 w 20.3 4.37 m20.7 4.29 w21.2 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
woneis/03683452 w 26. 0 3.42 vwAngl e [2Q d- spacngBCIA2005/034376

Intensity (qualitative) 5.2 17.1 W6.8 13.0 VS 8 9

10.0 W26.3 3.38 m26.8 3.32 VW27.3 3.27 m28.4 3.14

VW28.7 3.10 W29.3 3.05 m30 1 2.97 W32 6 2 75 Wh)

[0123] 181 ng of the product from Exanple 2 and 48.0
a) ng maleic acid were dissolved m3.0 nl acetone. The

SOl yifibop bRy G B2 S and 2 S YL scia

vol uwr%e?k/\a:alfgéé{‘lg S Ero 11}0our0€rrﬂ gy Iggﬁl £ 0géen % glwfggcnacfl were
dissotl e aig £0- Gl ﬁh}’l@@ﬁl’wﬁ rTLlae dolﬁtmn whg stiroagrag 60 T éor ¢ & Iy titen igr S0 min at

\V; t I j °
23:’% ?ﬁe@%ﬁ% oA of %%lt@ %hdigsgagg% ta%%?hlgpgie Zl“ﬂy su&%?glgpvgasas?o%d at 5 °C
ford8mburm ansijthéroiﬁle Eadve!n0mlsrne Firae@retiopi ftnathebj/ asrutrogstn\ﬂaw Storage at 5
°C waL Eoencugl(;ed%rf 7’} ouls. %{lfg wl%%e%oﬁg w%g fiffered off yielding 113 mg of a crystalline
powder. PXRD and Raman spectroscopy indicate a crystalline form. TG-FTIR shows a mass
loss of about 7.2% between 60 and 160 °C, which was attributed 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 [°28] 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 W
14.7 6.03 W
15.5 5.71 VS
16.9 5.24 m
17.8 4.98 m
18.2 4.86 \4
18.6 4,77 m
18.9 4.70 N
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 m
25.3 3.52 W
26.0 3.42 W

29.



crystalline white powder. PXRD and Raman spectroscopy
i ndicates a crystalline nal etae, which was possibly
wadnmicxwae7ni t h anot her crystalline form TG FTI RCshusa®s/@a34376

mass | oss of about 5.9% between 60 and 160 0C, which

was attributed to absorbed water, acetone and hept ane.
Deconposi ti ted 17 onplies

Wi t hngn L 1&%@[1&% rrefl-r%%)/a&h‘l%hggx sol %E)t?&t{ggd?lr@%?er was

> 500 ng/ M. Bganple 5 : iPneparation of w

N-(4-fl uorobenzyl) - N-(I-rfﬁ oyl pi pendm 4-yl)-N - (4-(2-
AR

nmet hyl pr opyl oxy) phenyl ne | ) car bam de nul ate of
formula VIl [ 4] 181 f the productV from Exanpl e
1 and 56.0 ng243(-)- mahc338| d were suspemnded in 10.0
m et hyl acet?gge The sugpgnsion was stifred at 60 0C
for 30 nMmmto forma cl ear sol ution. The sol ution was
stored at 5 0&For 1 day3-2The solid was™iltered off
fromthe for nezd4$uspen5| on4yi el di ng 155wy of a
crystalline white powder ; ;fXRD and Raman, spectroscopy
i ndicate a crgstal line formA TG FTIR shows a nass

| oss of about2535% bet weé¥>50 and 160 0@ which was
attributed to3water and €92. Deconpositiwn started at
about 160 OC. 3£k enent al @@% ysis and 1HNVR conplies
W th anllstmcrmmstry ol ubility mwater was > 500
ng/ M. [0125] The powder X-ray diffraction pattern
b)(PXRD) is shown in Figure 5 and the characteristic

ea ta with the correspondj ng d-spac |.ues
P AL i 0, Bt B S SR oPa ol 2 55 A0 P, i 2cid were
dlssowm)mmcb ﬁhf ade@henIihe sMhtllorAK?@k&)rcEcQQS og- f‘gflpili%{@ ST }{et%])lvent volume was

re%}gt (Sto A tlférﬂbb a ng%a_etnlg”l\ég)qﬂﬁ i‘r@rage gt 56 Wntj}g_ueg tor 49 hﬁ,}u‘f 2’[’@ solvent was
evdpofatéll dkdmbiet condiddakll DmPReptind Bab10d. R Acetone were added under stirring.
Stirring was continued for 24 hours. The precipitated solid was filtered off to yield 182 mg of a
crystalline white powder. PXRD and Raman spectroscopy indicates a crystalline maletae,
which was possibly admixed with another crystalline form. TG-FTIR shows a mass loss of
about 5.9% between 60 and 160 °C, which was attributed to absorbed water, acetone and
heptane. Decomposition started at about 170 °C. '"H-NMR complies with an 1:1 stoichiometry.

The solubility in water was > 500 mg/ml.

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

methylpropyloxy)phenyimethylcarbamide malate of formula VII

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

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

characteristic peaks in 2 theta with the corresponding d-spacing values in A are given in Table 5.
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17.5 5.05 s 18.1 4.89 m18.4 4.83 s 18.7 4.75 vs 18.8
4.71 vs 19.2 4.63 m19.5 4.55 m20.3 4.37 vs 20.7 4.29
WO00003&874. 17 s 22.2 4.00 s 22.4 3.97 m 23. 0 3P8T/US2005/034376
23.2 3.83 s 23.7 3.75 vw 24.7 3.61 m25.0 3.56 vw 27.5
3.24 m29.2 3.05 w29.9 2.98 w 30.5 2.93 w Exanple 6 :

%%%ﬁgﬁ%%ﬁ@%ﬂ ORIV Pl peri di n- 4- yI UN - (4- ( 2-
net hyl pr opy Poslg Y3REny | dvwetividd At bar hicdetydhediptisat)e of
formul a VBH{01261—18t—+ng—of the—product—FromExanpl e
1 was dissol vet*m 3 n 2-1§r8bpanol. 842 n® phosphoric
acid (0.5. nolaf) was adde® and a cl ear wol uti on was
formed. The sagple was st@red for at 5 0 for 1 day.
The preci pitat,? was filtered off and dried in vacuum
for 15 hours. Y@l d was 6012|'Pg of white crystalline
powder. PXRD dfd Raman spé&étroscopy indiwate a
crystalline fopm A. TG FTRR shows a mass,l oss of about
3. 9% bet ween 80 .and 160 Og: which was attributed to
2- propanol . Deléérrpositi on gt arted at abolt 170 OC.

1H- NVR conplid82with an 72 m
14.5 6.1 m
15.0 5.92 \4
16.5 5.35 ]
17.5 5.05 8
18.1 4.89 m
18.4 4.83 ]
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 S
22.2 4.00 S
22.4 3.97 m
23.0 3.87 8
23.2 3.83 S
23.7 3.75 A%
247 3.61 m
25.0 3.56 W
27.5 3.24 m
29.2 3.05 W
29.9 2.98 W
305 - 2.93 W

Example 6: Preparation  of  N-(4-fluorobenzy)-N-(1-methylpiperidin-4-y1)-N’-(4-(2-

methylpropvloxy)phenylmethyl)carbamide phosphate of formula VII

[0126] 181 mg of the product from Example 1 was dissolved in 3 ml 2-propanol.
842 ul phosphoric acid (0.5. molar) was added and a clear solution was formed. The sample was

stored for at 5 °C for 1 day. The precipitate was filtered off and dried in vacuum for 15 hours.
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1 1 stoichionetry Solubility in water was > 250 ng/ m .

[0127] The powder X-ray diffraction pattern (PXRD) is
wehesv3er7Fi gure 6 and the characteristic peaksPar/aS2005/034376

theta with the correspondi ng d-spacng values mA are

given in Table 6. Table (5 : d-Spacngs for the

. 1l | o
Ve RRROBE o oh Al Vg E 158 o PR Beiffengy mdicae »
cry@aldimm hB8n3A.6T'G-FNIR Shopvs6. Basnldss o0 atpudl. 9% ebyetn 30 74d ap0 °C. which

. . . 4 5~4 7 .
T ST ¥ E
1: 15102 8hibmByr . Soluhil 2B inOvBer 5&s m230m@/n@d, 89 w Exanpl e 7:

Pre i on -Qf . . : I

N (A0 or oBaRagT R TR SRR am GRRDA sy e 6 and te
charati2stic pedlisyh Priepywioxti pivesydndiat Hyspjotmrvolns ided are given in Table 6.

succinate of formula I X a} [0128] 90 ng of the product

from Exanple 1 and 24.7 ng succinic acid were
Table 6: d-Spacings for the compound of formula VIII

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

5.1 17.3 Vs
8.7 10.1 m
10.0 8.9 m
133 6.7 w
13.7 6.5 m
15.0 591 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 3.86 m
235 3.78 VW
25.0 3.55 m
‘ 30.9 2.89 A

Example 7: Preparation  of  N-(4-fluorobenzyl)-N-(1-methylpiperidin-4-y1)-IN’-(4-(2-

methylpropvloxy)phenylmethyl)carbamide succinate of formula IX

a)

[0128] 90 mg of the product from Example 1 and 24.7 mg succinic acid were
suspenided 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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suspended m5.0 m ethyl acetate. The m xture was
stirred at 60 OC for 15 mmform ng a cl ear sol ution.
wOheoeaésTi on was stored for 30 nmat 232 0C aRdTAIS2005/034376
cooled to 5 0C. Precipitation occurs after 30 mm The
suspensi on was stored for 16 hours at 5 OC and the
fllterﬁcI 3@'\7@&51’1%& %néﬂaﬁédeta%E %gpt% to nglﬁ%%%ft e Tﬁ%@%lte solid. PXRD
eptane to yiel rug a‘crystalline V\,hlte solid.
andmsanmﬂnélﬁé@tarc@@wW fpreli cate a crystalline
form b) [0129] 179 ng of the product from Exanple 1
and 48.9 ng succinic acid were suspended in 10.0 ni
b) ethyl acetate. The mixture was stirred at 60 0C for 15

m*‘pﬁgddm ”glfb g% G t&%? %:{ut ﬁfgﬂmz%%fn§% ;igé ”%éé?%gs&{%&% acid were

suspgadetindiot. @ ml gthybecstats Talé tnextu0vasstirddiet 6U¥pémsiSoninvasning a clear
solut?o,tn: 'Elgeesdo&flo?r* washg)[ {%d 91](1:21‘53?92 E(lj] ne CI | &eﬁ SV%SFrempuatlon

ane
occusrafgt ad | mive Théi sn@e}mwd B/as stF?XﬂD"oarh ctharmr% s“@mtdr ths qmﬁpypltate was

fllterecP dffcvav!ﬁ? e%swglx %t %léel trc])e %lgr dngzgtg ézéys%elﬂ ine F]v%lte gowder ﬁﬁRD and

Ramat $pettbastcegdy hmlmhlcyysmeaﬁodn VBG-ETIEI shnwmbahasamk yBat®ut 18.8%

i ndj cat rmati o f di hydr 1H- NVR c lie .

et g O T 250 1S IR BBy AP UBFTT {507 Dl 67 GReul analysi

mdlca@chérg{rﬁilatmb 13ajhydiae. FOWNER cofpliaywdihfairiacstbiomomatry. Sohbility in
own in Figure 7 and the characteristic

wate{) >;0 3 {Snﬂ . . !
Wik’ 4% 28Heta with the corresponding d-spacing
vajusy i n Ahapew@Hr venyniffiadtiod péttert APXRD): is dhovaagi M@He 7 and the

for. the compound of fornula | X An d- spacnys .
chara[cyg]rlst]crﬂeggg et ?ytll!l(:ta d\aﬂﬁt %Qqni;&on%mgf d-i%aeimi/v&e_sgn %?r%gqg\@ in table 7.
10386W1167.6m13864W16.15.51S16.8527

17.7 5.00 8.5 4 79
Table 7 d Spac:mgs %orn%le compound of anV;/lu alX m

Angle [°20] d-spacings [A] Intensity (qualitative)

5.4 16.7 VW
6.9 12.8 Vs
10.3 8.6 W
11.6 7.6 m
13.8 6.4 \
16.1 5.51 s

16.8 5.27 W
17.1 5.19 m
17.7 5.00 VW
18.5 4.79 m
19.1 4.65 VW
194 4,58 VW
20.1 4.42 \
20.5 4.32 m
214 4.16 S

21.9 4.05 S

22.7 3.91 m
23.2 3.83 VW
24.1 3.69 w
24.7 3.60 W
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19.1 4.65 vw 19.4 4.58 VW 20.1 4.42 W20.5 4.32 m21.4
4.16 s 21.9 4.05 s 22.7 3.91 m23.2 3.83 vw 24.1 3.69

W 2006/036834 60 vwWANgl e [ 2Q d-spacngs [A] | nt ensPCY/US2005/034376
(qualitative) 54 16 7 VW6 9 12 8 VS 10 3 8.6 W11l 6
7.6 m13.8 6.4 W26.3 3.38 VW26 9 3.31 W27.3 3 27 W
28.0 3.19 3. 2. ' - W33 6
2.66 W 34%%3ﬁw E%ﬁ%@ﬁ%@é&] Pr gﬁﬁﬁf‘%@@@f
4-fl uorobenzyhVN- ( 1-netilsvl i ep din-4-wWwWN -(A-(lIneth
g | propyl oxy%ghenyl rnet hylg) carbam de sul phate of
formula X [0131] 180 ng 6f8 the product from Exanple 1
was di ssol véd3m 5 nl eth&fol. 842 m suFphuric acid
(0.5 nol ai) was added antet he formed clear sol ution
was stored gigd> 0C for 48,

w
26.3 3.38 W
26.9 3.31 w
273 3.27 w
28.0 3.19 W
284 3.14 w
30.1 2.97 w
32.4 2.76 w
33.6 2.66 w
34.1 2.62 w

Preparation of  N-(4-fluorobenzyl

methylpropyloxy)phenylmethy 1)carbamide sulphate of formula X

[0131] 180 mg of the product from Example 1 was dissolved in 5 ml ethanol. 842 ul
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 annd the suspension was stirred for 17 hours at 23+2 °C. Filtration
yields 80 mg of a crystallime white powder. PXRD and Raman spectroscopy indicate a
crystalline form.

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

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

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

2.9 30.8 W
52 17.0 Vs
9.2 9.6 m
10.7 8.3 w
115 7.7 VW
13.1 6.8 m
13.9 6.4 m
16.1 5.49 Vs
16.7 5.29 W
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hours. The sol vent was evaporated by a nitrogen flow

The solid residue was suspended in 3 Ml TBME and 0.1
waolomstodestel at xd the suspension was stirred foPCL/1S2005/034376

hours at 232 OC. Filtration yields 80 ng of a

crystalline white powder. PXRD and Raman spectroscopy

i ndi cate [ I'1ipne, f [01 - v X-ray

di ffracti%ﬁl Bg?tbgr rﬁ%&%&%s@]s sh%m#\b%%gérég%} and the

characteristig peaks impZ theta with tde

correspondi ngzd-spacmg 1\58(1 ues i A are %ven in table

8. Table 8: d-Spacngs for the conpound of fornmula DC

Angl e [2Q d3pacngs [AP-Olntensity (quatitative) 2.9

30.8 W5.2 13,70 VS 9.2 936 m10.7 8.3 w1l.5 7.7 vw

13.1 6.8 m 11 .59 6.4 m 1§71 5.49 vs 16. JASE 29 wAngl e

[2Q d-spaci n'qs [Al] Intensity (qualitative) 2.9 30.8 W

52 17.0 vS18.12 9 6 m1687 8.3 W1l1.5 7 VW13 1 6.8

m18 5 4.7918519.1 4.6%m 19.6 4.53 S 20.1 4.42 m 20.6

4.30 VS g, 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
22.9 3.89 W
24.7 3.60 m
25.0 3.56 W
26.3 3.38 W
27.0 3.30 w
28.0 3.19 W
28.5 3.13 W
29.2 3.05 W
31.6 2.83 W
32.7 2.74 W

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

methylpropyloxy)phenylmethyl)carbamide edisylate of formula XI

[0133] 180 mg of the product from Example 1 was dissolved in 2 ml dioxane and a
solution of 48 mg 1,2-ethane disulphonic acid dihy/drate in 4 ml dioxane was then added. The
solution was stored at 8 °C for 10 days. The precipitated solid was filtered off to yield 206 mg of
a 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 both a 2:1 ora 1:1
stoichiometry. Solubility in water was 4 mg/ml. Thie crystalline powder remains a white pow der
when stored for 1 week at 60 °C and about 75% r.h. in a closed container (HPLC area was 97.4%

compared to reference value of 96.8%). Storage foxr 1 week at 100 °C in a closed ampoule does
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21.2 4.18 m21.4 4.15 S 22.0 4.04 m22.9 3.89 W24.7

3.60 m25.0 3.56 W26.3 3.38 VW27.0 3.30 W28.0 3.19
wOWERA3IHR78. 13 VW 29.2 3.05 VW 31l.6 2. 83 VW 32. PCRURA009W34376

Exanpl e 9: Preparation of

N-(4-fluoroT3enzvl)-N-(I-nethvlpipe

s bk N il (o duc i ' i hanged
ot BT St ST RENS! s s e i gyt
(HPIf(oaren 72470 [ 0133] 180 ngy of the product from Exanple 1

wa j;ssol ' j Eﬁgj [ 0

1, @-@%lhan eﬁ[\fl gﬁgh eﬁégnalycﬂaf%%(%ﬂgjlaﬁ% r(lg e r#%l Sl?éwwnd{nolﬁglﬁgg and the
charapisistichenksadd éatta Wiieths olrgspoodingdspstiog eduatin 8 DCgiforinidle 9.

days. The precipitated solid was filtered off to yield

206 ng of a crystalline white powder. PXRD and Raman
Tabls pekeSpacisgdpythe pehmateofdfogmysXhl | i ne form XGTIR shows

a mass | oss .of..apout, 1. 2% ween, 60. apd 160 QC, which
was attri %‘B@%g 2612 didé%?%cﬁ%g.s?%{eco ST QqHaléf’ng s at
about 170 0GsEl enental,analysis indicates a 2:1
stoichionetry (conpound of fornmula 1 : 1, 2-ethane

di sul phoni c %Ei d 1H Nl\}fg'9corrpl ies with"both a 2:1 or a
1:1 stoichioh®try. Soluldidity in water ssas 4 ng/m . Tt
e crystalli ngspowder regmins a white powder when
stored for ﬁ week at 60_0C and about 75%r.h. ma

cl osed cont afrer (HPLC &ea was 97. 4% Cbnpared to
reference vaBde of 96.88%. Storage for nl week at 100
0C m a cl osggdjanpoul e dggsnot deconposg,t he
crystalline _product and Jwe whi te powder renains

subst anti al Ilgﬁunchangeoﬁ'é HPLC area 97.4% . [0134] The
powder X-rayédiffracti dmlpattern (PXRD)s is shown m
Figure 9 andythe characigyistic peaks ipp 2 theta with
the corresp i ng d-spa values mA are given in
tabl e 9 qg% fég; Vs

18.4 481 W
18.9 4.68 s

19.4 4.57 m
19.9 4.46 m
204 435 m
20.8 4.26 s

21.5 4.12 s

21.9 4,05 W
22.5 3.96 m
22.9 3.88 W
23.7 3.75 m
24.6 3.62 m
25.2 3.53 w
25.6 3.48 m
26.0 342 W
26.9 331 m
28.3 3.15 w
29.1 3.07 W
29.6 3.01 W
35.9 2.49 W
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Tabl e 9: d-Spacngs for the conmpound of formula Xl
Angle [2Q d-spacngs [A] Intensity (qualitative) 7 3
wo20db/006841 10.9 vw 8.9 10.0 s 9.5 9.3 m 10 9 8CL/USR005/034376
13.3 6.6 m14.1 6.3 vw 14.6 6.05 vs 16.7 5.31 s 17.1
5.18 m17.8 4.97 vs 18.4 4.81 W18.9 4.68 S 19.4 4.57
20.4 4.35 m20.8 4.26 s 21.5 4.12 S 21.9
WH@LT%%C%%@I@S 96 m22.9 3.88 w23.7 3.75 m24.6 3.62
m 25. 2 3. 53 sit25, &f3, 4¥-hirerdpegydN-(y-methylpiperidin-4-y1)-N’~(4-(2-

methylpropyloxy)phenylmethyl)carbamide of formula I,

CH
/CH CH,

55/@2

5 @D,

comprising anions 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 disultonate,
and naphthalenesulfonate.

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

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

stoichiometry is 2:1.

4, The salt of claim 1, wherein the salt is a citrate of formula I'V,
_ ?Ha _
He + cH, HO,C\_

CH,

F o CH—CH
N NH CH,
e Ho,c~~
av).

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

peaks having d-values in angstroms of about 31.8, about 15.9, about 7.9, about 6.3, about 5.96,
about 5.23, and about 4.68.
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26.9 3.31 m=28.3 3.15 w29.1 3.07 w29.6 3.01 vw 35.9
2.49 WHAT IS CLAIMED IS: 1. A salt of
woOR(0b/0B6810r obenzyl ) - N- (| - met hyl pi peri di n- 4-yl ) PNTASZ006/834376
- met hyl propyl oxy) phenyl net hyl ) car bam de of fornula I,
conprising anions selected fromthe group consisting
of g Phosphat,g.or ayllnph YnBreinthd L5, fuaAROSHREARE v,
bi car bonate, carbonate, clavulanate, isothionate,
te, halide, nitrate, acetate, Succinate, lactate,
ct obi onahe, [}’aurate, nandel af e, mabcat e, citrate,
8 ol eat e, oxa(f at e, ﬁpr bat e,
at

ben oate, RS Pate?H“%H [ cy' st earat e,
, at &t net hanes%onat e,
onane, rhnen ul fonate, |p-toPugnsul fonate,

2-let hane di®8ul fﬁnnat é3Hz and napht hal enesul forfiate. 2. The

salt of claim19 wherein the anion ji,s selected from

the group consisting of citrate, farar at e, mal eat®),

mal at e, 2 S :

3 I7The T ??a%tﬁ@iaﬁ%ﬁ rﬁﬁ% V\%h? % ﬁ]ﬁmg\%&c}? ﬁhfﬁ'g&ogﬁ)at?&h %Blgprlslug
peaksmvergtmllfes Dm@ﬁ@mg rof aﬂpput:bln% iabauit 1§ 3 ,ofbowi 16 (7attwpt 14.5, about 12.6,

fe, S e i,nate, and sul phate,

abou?? %ou’tl a% 1%“?559 3 ‘%thab 8%392 n when the anion

i s 85 e | eChe shltf crf@mm h’aethgrembuplts: 0 Ksnas tpo‘n«y:r ciffrectios \patdre camplising
peaks avml% (ﬁva’h\ll%gnre%nsgtstr CShOIfsa(I)L{t 1¥4 asbm%t 1151/“ bout F Oalbcr)rﬁl9t2 l%&outS 50,
abou64 93T lakous 4170, abbutal5a) abbdtzltll‘VatndezbhutmOBs a X— ray powder

diffrac tter r k val ues
i nBangsir‘Peoﬁ;Jst ?lalgbgl‘f& rr-% aﬁgoﬁ?gli% @taiy Lgahgl
t 6.3, about 5. 96, about 5. 23,—and about 4. 68. 6.
The salt of, CP%Iml wherein the salt is a funmarate of
7 The salt of jiﬂaal 6 thatexhibits a
fractio patt/ea:%oeprrpr?'él ng peaks
m ang ms @f abou l about

7, 2bo 4.5, about| 12°"5, about
. abeut 5.52, about| 4. 72 %'ﬁd about

ng (VD).

10. The salt of claim 9 that exhibits a X-ray powder diffraction pattern comprisimg
peaks having d-values in angstroms of about 13.0, about 5.71, about 5.24, about 4.77, about 4.37,
and about 4.19 .

11. The salt of claim 1, wherein the salt is a malate of formula VI,
_ o .
H\ | +
N CH, co,
Fs 0_ _CH—CH, CH—=0OH
CH, /
_N___NH \
CHz ﬁ \CH2 O H
L o

(VID.
12. The salt of claim 11 that exhibits a X-ray powder diffraction pattern comprising
peaks having d-values in angstroms of about 13.1, about 12.0, about 5.35, about 5.05, about 4.83,
about 4.75, about 4.71, about 4.37, about 4.29, about 4.17, about 4.00, about 3.87, and abeout
3.83.

13. The salt of claim 1, wherein the salt is a phosphate of formula VI,
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peaks having d-val ues in angstrons of about 18.4,

about 15.7, about 12.6, about 9.2, about 5 50, about 4
wO3006aBen1d 4. 70, about 4.51, about 4.17, and aboutUS2005/034376

4.06. 9. The salt of claim1l, wherein the salt is a

mal eate of formula VI, (VI). 10. The salt of claim?9

t exhibits a X-ray powder diffraction pattern

canpri si ng aks havi ng d-val ues in angstrons of about

13. 0, abou#\stl about 5.24, @hout| 4. 77, about 4 37,

and¢. abaut 4./19 | 11. The sglt - glaiml, wherein the
@ of formfgaa 1, (VEQ, J2. The salt of
i m hat | exhi bi t X- ray povvol irfraction

pattern cowp s peEa havi ng d-vjal ues m angstrons

of| about 13.1, fbout 12.0, about 5.5, about 5. 05,

a t 4.S3, about 4.75, about 4.71- about 4. 37, g@@ﬁt

4.29, about 4.17, about 4.00, about 3.87, and ab

3.88. 13he %ﬂte)f shim 1dfhatéxhitits & X-wheowder diffiectsalpattérs camprising
peak gagfr%hlta\;aﬁle nban rnll%s \ﬂou I%ﬁout é@il,fa;ggléetﬁs&@:ﬁgbﬁg{ %%’}r %borlrllt 414,
Mﬁi@@ﬂﬁﬁ%SIng peaks haV|ng d-val ues in angstrons of about

, 2 b 80.. .abo 4.14,
ol avotte e i inda e FORE il 'R o e

s is a suCC|nate of formula DC—(K). 16. The salt
off claim1j t t| t exhibits a X-ray powder, Jffractlon
pattern co ng peaks havi ng-d- values I’n angstrons
of| Fabou 12 8 bout 7. abquﬂ%&H51, out 5.19,

a out 9, ut 4.1 agnd cbout 4. 05] 17. The salt
of cI , erain t aIt is a sul pﬂ{ite of formula
X, 180%TheCsaFKmbf claim17 that extnhbits a X-ray
p mder dlffractmon pattern conprisijng peaks having

d-val ues in angstrons of about 17.70, about 9.6, aﬁout

5.49, ahout 4.79, ut bout about

bl 4T alim B Bt o a0 bavidy e ionianga fevrising
peakOhavitlgai-villuks inMIQERING of BBous a8, dbSutams, @Bbus ¥ I5aL Mout 5.19, about 4.7 9,

abougf{gjggdeg)loutzi(g onate) of

17. The salt of claim 1, wherein the salt is a sulphate of formula X,
H\l\,l+ ?Ha
o _CH—CH,
“cH, HSO;
o

X).

18. The salt of claim 17 that 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.

19. The salt of claim I, wherein the salt is an edisylate (ethanedisulfonate) of
formula X1,
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formula X, (X'). 20. The salt of claim19 that

exhibits a X-ray powder diffraction pattern conpri sing
woeealde3éravi ng d-val ues in angstronms of about 18CDUS2005/034376

about 6.05, about 5.31, about 4.97, about 4.68, about

4.26, and about 4.12. 21. A process for the

preparation of the salt of claim1,_ _conprising a)

forim ng a sol uti,on of the conmpound of fornula I in an

ordani ¢ sol Yentt b) adding an asid sel ect®d fromthe

grayp cansistfingyof citric @Ciq}wEH rich,acid, maleic
aciid, )- | i€ aci (@OSQ@H c aci d' succinic
acild, phuri ¢ aci d, , 2- ethane disyl fonic acid
to |sai d solgitng"4rqC)¥i sol ating the salj-. 22. The
prgcess of cIain@Zl, wherein said isolating conprises
separating the salt froma suspensi-gre forned aftegKD
step b). 23. The process of claim2l, wherein sai '

I sok@t i nGhecoitpfiches 1 Prircexpivitat Xigy tphedsaliffragtioapa@ern comprising

lution fornmed after ste b r e ,of

peafoa g vouS ettt otk 1 ol RS £heonr g 97 ghout 4.8
aboft 424, tnddbout 4.12.

N-(4-fluqQrobenzyl)-N-(I-nmethyl piperjdin-4-yl)-N-(4-(2

Y 2 byl BB RO HERARE R R Bl detoBPiRE ot a |

produceda)y afophidg @Sslui@ngifieTomgound Jof foditla Meh @ organic solvent;

solution of the conmpound of forrmula | in an organic. .
Sl vent by aiiteg I aEe e KTBCREaO ST EHE S G, umari
CONgdi& tnhalge &fid, GO ErhalicaciddphobphaBE héid, aGéshic HRd, 8hIgh@RIadid, or 1,2-
L-(-%-n%lic acid, ph horic acid, succinic acid,

sul PhrE

S
ug@Pﬁ?“%WST,E&U%¥%§ﬁ% disulfonic acid to said
sol uti ong) andisehtidgs®d @alti ng the salt.25. A
phar maceuti cal conposition conprisin%,one 0.1 nore .
sal t5 of TR BioRFSY PRI 2hh¥RerER tiflileolfting cRmpETse apnagting the salt
froifi @lshidplsiondBrnfdd ABENRY b@f 1 Nhibiting an activity of a
nonoam ne receptor, conprising adm nistering to a_ .
subfect &ke Pracgst oloridmsz tvhepinspidiipplating pomprisss RsgiPREing the salt
frorh B@olufiGpoPRAt afRf steLIY RRY &Ih@t bf SoolhS 8AISES renfoRMPér 23R a non-
adm nistering to a subject at |east one salt of claim

solvgnt. o8 The met hod of claim 27, wherein the
neugppsyghi atgjic digeas & ususRb&ELBN-{1LAMhyIpiperidin-4-y)-N-(4-(2-

methylpropyloxy)phenylmethyl)carbamide of formula I,

° 9
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-
ethar&e disulfonic acid to said solution; and

c) isolating the salt.
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the group consisting of psychosis, schizophrenia,

schi zoaf fecti ve di sorders, manma, psychotic depression,
wahlimsoses7e di sorders, denentia, anxiety, sl eepPCT/US2005/034376

di sorders, appetite disorders, bipolar disorder,

psychosi s secondary to hypertension nigraine

vasggspasiy @%ﬁaéeﬁ‘tﬁ!ﬁ? HE{ %mﬁrisﬁ% kot Mre salts.of claim 1 and a

psyc anto? S OMAng, J nmesi a, neuropat ic pam
phgagruhedly ecteptoble c4rgert r eat ment of neur odegenerative

di sggses,, fyl : 1 pi .nge to |.e o

Ieas? one %%ﬁ?do gﬁ%gagi%g%@ke&%étﬁgﬁﬁgﬁk%ﬁ%9ﬁ§2§?mmﬂﬂng
a¢mh@ﬁ@ngKhBWhEQWQ@@gememhpfv@Hdﬁsease is selected from

t he,group c t4ng.Pa n ' un n' o

i 58050, ol SRS P SnbPLELBR" o, SR aRERd RS cBmpricng
adifipistesing ® assuBjgetchi bﬁm ond:&;aé dpcleihi s At axi a, Machado-

Josgph' s :

Pr odroseiie tens oh B 2P e TRl Pan QURLE Wil fyscccted rom
thel:gnantmralsh& ﬂ)f ésm’&cﬁsl’sodchﬁzophrbme,aichngaf&ymkq qhasdas mania, psychotic
deprassxon a?t%ecg 1ve d1s?rders P& rIyglrl]tler |r1>((:1ftty1h L é)p XlSorgersgaﬁpPes[{ot%] %EsPrglerlsn bipolar
dlsdxderB 2sycl®osms$eh@ﬂﬂaﬂyab htyp@ﬁhslmg nﬂgtsme,maaospamyto @hd dlsemig rmotor tics,
fre rgrﬁgs%c% mo%or 3 d)%m}n%e% grtacejyélqne&la aggn ngu?cg ﬂl(l’\c %al? :t ar)g’as t one
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31. A method for treating dyskinesia associated with dopaminergic therapy,
comprising administering to a subject at least one salt of claim 1.

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

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

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

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