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[0004] Certain N-aryl-piperazine derivatives are useful to treat a subject suffering
from central nervous system (CNS) disorders such as schizophrenia, (and other
psychotic disorders such as paranoia and mano-depressive illness), Parkinson's
disease and other motor disorders, anxiety (e.g., generalized anxiety disorders,
panic attacks, and obsessive compulsive disorders), depression (such as by the
potentiation of serotonin reuptake inhibitors and serotonin norepinephrine reuptake
inhibitors), Tourette's syndrome, migraine, autism, attention deficit disorders and
hyperactivity disorders. These compounds may also be useful for the treatment of
sleep disorders, social phobias, pain, thermoregulatory disorders, endocrine

disorders, urinary incontinence, vasospasm, stroke, eating disorders such as for
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a“e'c]&%@ ‘%?E@a Publ i shed Application No.

[OO(E]OSMMﬁBﬁep‘EIyathasmzof certaintd-aeyl{piperazine derivatives of formula I:
(R)-4-cyano-N-[2-[4-(2, 3-di hydro-1, 4-
benzodi oxan- 5-yl ) - 1- pi perazi nyl -pro 2- pyri di nyl
)-benzam de is shown in Schene 1, mhere nzodi oxane
aniline 2 is dlalkylated W th chloroethan or et hyl
br onpacetate. The di B i nt di a t her
prepared directly or itYs reduded friNmthe
corresponding diester 4.} The dif] noiety is activated
as the dinesylate 5 folyowed y Aoupling with the
am nosul foni c acid 6, ysis of the sulfonic acid
noi ety of conpound 7| gi ves
{2- [4 (2, 3-Di hydro-benzol[ 1,

] di oxi n-5-yl) - pi perazin-1-
ne) S. Acylation of
corrpound 8 with p-cyandbhghzoyl chloride

|

including (R)-4-cyano-N-[{2-[4-(2,3-dihydro-1,4-benzodioxan-5-yl)- 1-piperazinyl-
propyl]-N-(2-pyridinyl)-benzamide is disclosed in U.S. Published Application No.
20030204087. The reaction scheme for (R)-4-cyano-N-[2-[4-(2,3-dihydro-1,4-
benzodioxan-5-yl)-1-piperazinyl-propyl]-N-(2-pyridinyl)-benzamide is shown in
Scheme 1, where benzodioxane aniline 2 is dialkylated with chloroethanol or ethyl
bromoacetate. The diol intermediate 3 is either prepared directly or it is reduced
from the corresponding diester 4. The diol moiety is activated as the dimesylate 5
followed by coupling with the aminosulfonic acid 6. Hydrolysis of the sulfonic acid
moiety of compound 7 gives {2-[4-(2,3-Dihydro-benzo[1,4]dioxin-5-yl)-piperazin-1-yi]-
propvi}-pyridin-2-yl-amine) 8. Acylation of compound 8 with p-cyanobenzoyl chloride
gives the desired N-aryl-piperazine derivative, (R)‘-4-cyano-N-[2-[4-(2,3-dihydro;'1 4-
benzodioxan-5-yl)-1 -piperazinyl-propyl}-N-(2-pyridinyl)-benzamide 1.
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gives the desired N-aryl -pi perazine derivative,
(R) =4-cyano- N-[2-[4- (2, 3-di hydro-1, 4-
wbensmdszsan- 5-yl ) - 1- pi per azi nyl - propyl ] - N- ( 2- pgrius2evglooo1s4
) -benzam de 1. SUBSTI TUTE SBEET ( RULE 26)

TR ST R——

R -¢4Uvéan-N 2-[at 2t31€|h dro-1 4 benzodioxan-5-yl)-1-piperazinyl- []-N-(2-
R) ) - 4-cy gno[ Ié— y_ 3-di h){dro 1, 4- yb)enzpo%ll ox'gy- gropy] (

yncglmyaTqﬁé}zaimﬁm @ﬂeo p&ﬂsﬁ |\$L('f23b Sy APk Ayl FomEEreial d@ca?/ee process.
Dlséﬁ?éﬁ&é\géett age‘gd(]; ﬁ{: ?eé%f?l’térﬁgérﬁ;fgt Itrr?éé @gﬁp@#tﬂﬁe@ﬁmtermedlates and the

diffiquit isblatiain ofinthef firiahpesdust] Ratyalkyldtivh by-prodibctetbim from alkylation
i solation of fhe fi na]k&{_)roduci Pol yal kyl ati on
of bgpzadigxapesanilinen A RYpdiC & form, UBE RIBeERing formation from

n
dim@Iatens e Btk oRi bR 6 HictuifliaRlail RRARS W erystalization of
the piperamihatsaltadifficulik & htshmnsemreatly iaffectsotheofieldtdral purity of the final
- piperazine salt difficult. This consequently affects
prod?x yield and purity of the final product. Schene 1
F{fpp ~M~ONa"JyVv hunlgs base Il Jpb 3t0/,0
El-~" -t MsCl, TEA NH lr> 7.A}, TNP
Hung4d W, N N+1 (exl.. t'%‘FQﬁ'HS‘K qu oM o0 \111> N +
ON; N N Y f NP, O~

0 | o
a S S
gl N N
, N6
o hunig's base o= \
2
o
&\/u\ OE| MsCL, TEA NH,, EtOH
OEt

Humg's base,
N N

Nal (cat.), toluene

SOH NH,

~ /\( , " ~u /\‘/
e o AT OO

" ey Y 1Y
o.. 2 HCL EQAc 0,
0. x=1-3 a]
ki ) 8

SUBSTITUTE SHEET (RULE 26)



Huuigs hue. L DWW NNNMI GI+ N
NC~~0 CxH NI KCO. ElIOAc. HOHCI N N- 2

WOIGoSHIEBE 0° |\ Ox-1.3 ~~ 07 e 8 s 0o~ i J PCT/US2005009154
SUBSTI TUTE SHEET (RULE 26) WO 2005/ 092883
MMVARY OF THE | NVENTI ON [ 00071
Suwgﬁé@ﬁfﬁ&%@mﬁ' s directed to processes for
preparing N-aryl- piperazine derivatives, conpositions

conprising N-aryl-piperazine derivatives and a |ow,
[000& el dihe pasenti inyention ds, disectedhie prachsses imrophepadng N-aryl-

pipghigieC db e, cPB AR orhRate Ny B dtad et diivatives and a
lowPletehr of GotnraORPRRtils, faidntha ProductsR proflicéd Q’)Wtﬂle Nimproved

Are | or phar maceut i cal | y acceptable salt thereof
ProgRREssin R is ClL-C4 al kyl ;
[0008] in one embodiment, the present invention is directed to processes for

preparing a compound of formula I:

Z

Y
e

I
I

or pharmaceutically acceptable salt thereof;

wherein

R is C1~C4 alkyl;

Ar' is CgCq2 aryl optionally substituted with up to three substituents
independently selected from the group consisting of halo, alkyl, alkoxy,
alkoxycarbonyl, nitro, amino, alkylarﬁino, dialkylamino, haloalkyl, dihaloalkyl,
trihaloalkyl, cyano, and amido substituents, each alkyl having no more than six
carbon atoms; and

Ar? is dihydrobenzodioxinyl, benzodioxinyl, or phenyl optionally substituted
with up to three substituents independently selected from the group consisting of
halo, methoxy, halomethyl, dihalomethyl and trihalomethyl;

comprising the steps of:-

(@) dialkylating an amino-substituted aryl compound or amino-substituted
heteroaryl compound of formula
ArPNH,
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Arl is C6-Cl2 aryl optionally substituted with up to
three substituents independently selected fromthe

wonroesmeegs3asi sting of hal o, al kyl, al koxy, PCT/US2005/009154

(b)

(c)

optlonally substltuted

i ndependently selected fro
hal o, met hoxy, hal omet hyl,
trihal omethyl; conprising the ste
di al kyl ati ng an am no-substit
am no-substituted heteroaryl ﬂonpound of formula
Ar2NH2  SUBSTI TUTE SHEET (RULE

al koxycar bonyl nitro, am n®, alkyl am no,

di al kyl ani anaIkyI ti hal oal kyl ,
cyano Wg'g'%aﬁéit%h‘ﬁgﬁg ®each al kyl having no

htilﬁalo‘étpfandi% R?rfh atc@mpomfdcbf/fbanu@ l:
ydr obenzodi oxi nyl , 8nzod|OX|nyI phenyl

h up to éé substituents
the gr¢up consisting of

i hal omgt hyl and

of:. (a)

aryl conmpound or

) WO 2005/ 092883

PCT/ US2005/ 009154 5 wherein is as defined above,
wi th 2-hal oethanol to forma conpound of formula I1I:
HO OH 1r2 |1 and forming a sallk of the cconpound of

formula 11, (b) a tivatin aIt of, the conpound of
f oBRd farmingiasalbe h& QQST‘P‘%‘E&?EHH

foéﬂi‘i\/ﬁl{l'g; the 'sa othH ohhh f"‘ft?rhﬁllé‘ ll—td) S‘:o?#n' §%rfé§spondmg

Ul bnpound of

coup ing t npound or mul

ancampouaUk;flermwladllne 2-yl)sul famc

vl

Ar2

wherein L is a leaving group;

_coupling the compound of formula Iil with an aminoalkyl(pyridine-2-yl)sulfamic

acid of formula

a

\ R
N \
SOzH

NH,

wherein R is as defined above, to form a compound of formula 1V:
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acid of formula R N NI SO3H NH2 wherein Ris as
defi ned above, to forma conpound of fornula IV:

weLBSwIdgFE SHEET ( RULE 26) WD 2005/ 092883 PCT/US2005/009154

(d)

(e)

PCT/ US2005/ 009154 6 R N NsI 803HN N | r2 1V
wherein Ris C1-C4 al kyl.and Ar2 is as defined above;
(d) hydrolyzing the c of formula IV to forma
compound of formula V\: NNHN N Ire V and
formng a salt of thg_conpolind of formJIaRV; and (e)
acyl ating the salt of u Q Vwth a

conpound of fornula VI: N ’}'
SO;H
[Nj
|
Ar?
v

wherein R is C4-C4 alkyl and A is as defined above;
hydrolyzing the compound of formula IV to form a compound of formula V:

=
AN ‘ R
N N
H/\]/
N
N
Ar?
V

and forming a salt of the compound of formula V; and

acylating the salt of compound of formula V with a compound of formula VI:
0

M

Arl7 X

Vi

wherein X is halo and Ar! is as defined above;
to form a compound of formula | as defined above.
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0 Art 1) X VI wherein Xis halo and Ar' is as

defi ned above; to forma conpound of fornula | as
wdoebisnweksabove.  SUBSTI TUTE SHEET (RULE 26) WOPCT/US2005/009154

2005/ 092883 PCT/ US2005/ 009134 7 [0009] In anot her

odi t [ tlon s directed to the

00§9hqct IhsinsibieeBmBparnty e bieSenk fupriisa s aseded o the product
prodittetby tHe F%cg%@‘&é%%l‘ SG'EBSVéTEm the present

I nventl on recte conposi tions, conprising: at
[001Mast orB yehmo’thebfemb@dimemtl the preseni indediokr lisNdirected to

harmaceutically acceptable salt thereof;

Comﬂ?éft@?ﬁ eﬁ’éﬂ%‘*"@ﬂm al kyl; Art is C6-Cl2 aryl
optaitmﬁtlohes(gd}ﬁbwnagﬂfdmtg Hdp to three substituents

i ndependently selected fromthe group conS|st|ng of
hal o, al kyl, al koxy, al koxycarbon
al kyl am no, di al kyl am no, hal oal k
trihal oal kyl, cyano, and ami do su stitue S, each
al kyl having no norB.t han [
di hydr obenzodi oxi nyl , , ~Rr” phenyl
optionally substituted | with to three substituents
i ndependent |y sel ect ed lf r omgfieAgh oup consi sting of
hal o, met hoxy, halo di hal onet hyl, and

tri hal onet hyl

A

or pharmaceutically acceptable salt thereof;

wherein

R is C4-C4 alkyl;

Ar' is CgCyz aryl optionally substituted with up to three substituents
independently selected from the group consisting of halo, alkyl, alkoxy,
alkoxycarbonyl, nitro, amino, alkylamino, diatkylamino, haloalkyl, dihaloalkyl,
trihaloalkyl, cyano, and amido substituents, each alkyl having no more than six
carbon atoms;

Ar? is dihydrobenzodioxinyl, benzodioxinyl, or phenyl optionally substituted
with up to three substituents independently selected from the group consisting of
halo, methoxy, halomethyl, dihalomethyl, and trihalomethyl;

less than about 0.5% by weight, based on the weight of the composition, of a
dimer of the compound of formula I; and

less than about 0.5% by weight, based on the weight of the composition, of a
polyalkylation impurity.

DETAILED DESCRIPTION OF THE INVENTION

SUBSTITUTE SHEET (RULE 26)



| ess than about 0.5% by wei ght, based on the wei ght of
the conposition, of a dinmer of the conpound of
wbaonemozsst; and | ess than about 0.5% by wei ght pcivaseas/ 009154
on the weight of the conpos8tion, of a polyalkylation
urit DETAI LED DESCRI PTI ON OF THE | NVENTI ON
[0013@5 pepgent iprentionds dirscieddpopmsesses for preparing N-aryl-

oo RO o Ly O i

low devels af cuasnor impuiglids, @ans prodmtssproguctécaby thepinmsroved fmocesses

[00f#baudhe Bledusdelytions arapoviad fpbia bkundgtaraing of terms
andﬁ@r@%a'tu@ﬁ%%@eé?ﬁ {méfsrgga £ & Pr OV ded for the full

erstan abbrevi ations used in
[0013F s Apatsed batalmand[lﬁama]apmmdoblamsaltheasmigular fdrems “a,” “an,”

and SR e fuck B i IFterancs uiless 18 Ronfie o1ttty ingfiBtss otherwise.
ThuS! §8F lekahiple,cat :%‘Fe%@rw S£ .comigbiind” figr a @4flFBhGe 18 one or more

ref erence to a corrpoun iIs a reference to one or
compntmdscantiaeqmdaleatmﬂ"@qewmown to thohse skilledrintie ad, and se forth.

100843, .fhit PbESifirs, Lk Bl 880 do, i, of gnoasure,

teckﬁfqﬁ@@%peme@e@h&bmmndﬁfa@ﬂﬂlbwes “nBifh” mﬂﬂ@t% “h” means
nmeans ni nutes h" neans

: pL"
hour(@hn‘éuhﬁ r@eanw‘etc(@)ter(sm*mh?ermgnm milliliter(; (q»l\ﬁ mgans millmolar,

TRl ritiole” i AArReR; <o dpfpns WEififneters, sew

medHASBAErPEeF oPthel MRafeR Y aud méaMs imegmational Umts “A°C" and A
International Units. "LG'" and A "ED50 val ue" neans

"EDgpyalughmeansedesa which sultslin S0 alleviation oh the pbeerved condition
o d t
or offgg 0% et BT a PGS o eel osur o 5 nurber of
[oo1hsar rranstheldlodg@wﬂthiszmtdcltcﬁhm d rumbet wﬁm@s?alabeumded The
ereln I ncCludes reventati ve ro actl
term freatmentops ugad fwrea@n\;@clyé@%pﬁ@ﬁ%@ﬁ% 66?9%3{@9@ 391@) curative or
palhﬁﬁﬁ? tn’%%inﬂbﬂ 5‘111&"’tréé‘tﬂd"’d%sali%&H{ﬁréé‘ir?hls\(ﬁngﬁ%égiré@entéﬂ\% curative

reat ment erns ~conpon

and’ bﬂiﬂlﬂji\/edreatpiwt macol ogi cally active agent" or "active

[00 epéfTel}e tt%rnrrgsdl ggrrg\%gtnen{a edru%qedorI nrghearngn%%g g?é)ehl){/ gc(:etlvee agent” or

"active agent” or “medicament” are used interchangeably herein to refer to a

compound or compounds or composition of matter which, when administered to an
organism (human or ahimal) induces a desired pharmacologic and/or physiologic
effect by local and/or systemic action.

[0017] The term "modulation” refers to the capacity to either enhance or inhibit a
functional property of a biological activity or process, for example, receptor binding
or signaling activity. Such enhancement or inhibition may be contingent on the
occurrence of a specific event, such as activation of a sighal transduction pathway
and/or may be manifest only in particular cell types. The modulator is intended to
comprise any compound, e.g., antibody, small molecule, peptide, oligopeptide,
polypeptide, or protein, preferably small molecule, or peptide.
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conmpound or conpounds or conposition of matter which,
when adm ni stered to an organi sm (human or ani nal)

wondespesssa desired phar macol ogi ¢ and/ or physi olPo@iUS2005/009154
effect by local and/or system c action. [0017] The

erm " nodul ation' refers to the capacity to either
008 handts ysedigrsin, “aminensupsiiiiad prd rampowtd'ameans a phenyl or

napﬁ;ﬂﬁ)é?%iéﬁﬁﬂ)ur‘?&tsb% itV m@??@f@%st éﬂé & Eﬁb%tﬁgﬁtgéﬂﬁ optionally

or signaling a uchenhance
substitintéd twitin upayo dbrezo subsfifeshiso independentlyrsebectedofrom the group

congBlig i el sty PEIRERN ) ARRiH.f 808 Gheipmethyl.  Such
) . | T ki ¢ -
amiRBIHSHAEd Y coniBandsTRENARHCHyRmIn® (RGN e aniline) and
napbthalemidaminé.gopept i de, pol ypeptide, or protein,
f | I | l. tjde., SUBSTI TUTE .,
0 GIEL" 90 R g, BB eSS means <
dihy?@&ié}zo‘éﬁoﬁﬁﬂdoﬂ%rﬁo@' ioXiwyFBﬁmﬂm%tédbé}:igﬂeéWﬂg at least one amino

onpound” neans a phenyl _napht hyl mpoun _
subgfitvent andeaptipnallyasubsitigiedowih din e thrass subsiduentsnindependently

seleBfid 1B ale @8 Febbbfe A Hhirinihr). FRTEORY. dfBphetoyt ana

trindiéiethyrethuty amivid-sobithiied ktsrdarpiedédiipoundslinclude benzodioxane

_trihalonethyl. Such am no-substituted aryl compounds . . .
anilingans dinydeplenzadiexang alinggewresialiyn 2, 3-diydegrgenzo[1,4]dioxin-5-
ylanﬂﬂght hal enyl am ne. [0019] As used herein,

"ani no-substituted heteroaryl conpound" neans a

[0020']EyWiﬂ’dﬂﬂgecﬁre?]éntyh\l/exltidwelﬂze)dbmpiaumsmglfpmmld | may ge prepared
. .Substituted wth at_|east on m no, substituent an

in 433 fostI 9% PLABEAPR UGSl vPetPRIRDIEO SBlff oo ASILE: BFEG, the term
“ph%ﬁ@%&%@ﬁﬂg@m 'aléceitgk%: 58185 Fefihs! fL s ML #ﬁ&gﬁg' ffohNsh&thaceuticalty

XY, onet hyl, di hal omet
acceptablel noptthyic. adds hireliding sodrgantousalis,hand rasgaric salts. Suitable

conpaunds_ i ncl ude benzodi oxane ,aniline andd h i
non-grg 'E{F’ob%ﬂ di’rtfi%ﬁ—: mrp@ﬂxg, ggcg)ecqrgfpgc;’ acids suc. és acetic,
benZereslifonil, etRBR) chnfbHérstidhic; - citfca BtHhesLitoRe] flfhasit, gluconic,

the present invention, the conpounds of fornmula | may _
glutaywicor bydiobgomica  hydrocblaicof isptiveniec daetic amalic, maleic, mandelic,

e e S..: .herej A . . . ,

e SRERABRLE, AR pids, LBFC S EAPrerE HdBhege, spegni, sururie
tartapicescid £ g-tblueneshifsmiaemid thealike, Pesti@namyp peefemedtane leydrochloric,

acids, 1ncluding inorganic salts, and organic salts. )
hydrghremis, e phosphoric, and sulfuric acids, and "most preferably is the
hydrochioride salt.
[0021] The term "subject" or “patient” refers to an animal including the human
species that is treatable with the compositions, and/or methods of the present
invention.
[0022] “Alkyl,” as used herein, refers to an aliphatic hydrocarbon chain and
includes straight and branched chains such as methyl, ethyl, n-propyl, isopropyl, n~
butyl, isobutyl, sec-butyl, t-butyl, n-pentyl, isopentyl, neo-pentyl, n-hexyl, and
isohexyl. Lower alkyl refers to alkyl having 1 to 3 carbon atoms.
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non-organi c salts include inorganic and organi c acids
such as acetic, benzenesul fonic, benzoic,
woanoessal fonic, citric, ethenesul fonic, fumapPCTUs2005/009154
gl uconic, glutam c, hydrobwom c, hydrochloric,
i sethionic, lactic, nalic, maleic, nandelic,
[0028] ha Aélmyf”m usedrberain, refarsite the grauR-Qawherd &isan alkyl group

0 ccinic, sulfuric, tartaric acid,
Ofﬁgié g‘?rd&ﬁq% %ic and the |ike. Particularly preferred
[o024 hWk@ﬁWaﬂbmrﬁM ” dsy@tfewh@mm refdre 2o hhe igtoup RLO-C(=0)- where R

sul furic acids, nost preferably|sthe

is amyalkyarpypiaid t@aﬁ PaerOC%Q']nsThe term "subject” or
t | f » | t . .
o028 | Mgk s U gL R BB Bomine, tuorine,
andaimdlrmr. met hods of the present invention. [0022]
' as used herei rhEhrefers to an aliphatic

" kyl , 1
IOOE% oclr 88 RRPHIMEN. the,PresRY igventiihis shigckadiie miecesses for
thyl, n-propyl, isopropyl, n-
preg Q% eﬂ;‘g@o@}ﬁ BHSOE%J EJaquI t-butyl, n-pentyl,
isopentyl neo- pentyl, n- hexyl and 4 xyl . Lower
al kyl refers to al kyl having 1 to 3[Tarbonjjat ons.
SUBSTI TUTE SHEET (RULE 26) WD 2005/ 92883
PCT/ US2005/ 009154 1®RJ 0023}

refers to the group R
1 to 6 carbon atons. [00p4] "Al

sed herein,
yl group of
oxycar bonyl ," as used

herein, refers to the group Ry@~HEO - where R is an
al kyl group of | to 6 n atons. [0025] "Hal ogen”
(or,"halo"), as usedfherein)) refers to chlorine,
brom ne, fluorine, nd i odijne. [0026] In one
enbodi nent, the presept invention is directed to
processes for prepari conpound of formula |: N N
NOSAr1 N Are 1 |

' Ar?

or pharmaceutically acceptable salt thereof;

wherein

R is C4-C4 alkyl;

Ar' is CgCy2 aryl optionally substituted with up to three substituents
independently selected from the group consisting of halo, alkyl, alkoxy,
alkoxycarbonyl, nitro, amino, alkylamino, dialkylamino, haloalkyl, dihaloalkyi,
trihaloalkyl, cyano, and amido substituents, each alkyl having no more than six
carbon atoms; and

AP is dihydrobenzodioxinyl, benzodioxinyl, or phenyl optionally substituted
with up to three substituents independently selected from the group consisting of
halo, methoxy, halomethyl, dihalomethyl and trihalomethyt;

comprising the steps of:

(a) dialkylating an amino-substituted aryl compound or amino-substituied
heteroaryl compound of formula
ArPNH,
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or pharmaceutically acceptable salt thereof; wherein
Ris Cl-C4 alkyl; Arl is C6-Cl2 aryl optionally

woubssidobsgted with up to three substituents PCT/US2005/009154

(b) ? grafgﬁ{/%%ﬂ%ga ﬂ&él Lstaﬁt Eﬁﬁﬁé\?@%éfnsdo %?%Pngulacﬁnt}go%?g) gf corresponding

()

i ndependent|ly sel ected fromithe group consisting of
hal o, al k%I , .al If{_xy, al koxycar bonyl, nitro, am no,
al kyl ani wberain Arkig agmtlefinechabowd,kyi , di hal oal kyl ,

tri 1 .do_su [.tyents, each
a1 B S o A BB S T B Bt G a2
i s di hydr obenzodi oxi nylHOQenzodi oxi nyl.OHor phenyl

ree substituents
i ndependently sel ected fromijthe group consisting of
hal o, met hoxy, hal omet hyl, di hal onet hyl and

trihal omethyl; conprising theée (a)

di al kyl ati ng an anino-substitutzd aryl conpound or

am no-substituted heteroaryl céonpound of fornula
Ar2NH2 SUBSTI TUTE SHEET ( RULE 28) WD 2005/ 092883

PCT/ US2005/ 009154 11 wherein Ar2 is as defined above,
Wi th 2-hal oethanol to forma cofgpound of .fornula I1:
HOOH N..Al r2 1l- and fornming a salt of the conpound
of anolfoumning & saltiof the compound dof fernsda tl, of t he conpound

compound of formula lil:

s

Ar?

i

wherein L is a leaving group;

coupling the compound of formula 1l with an aminoalkyl(pyridine-2-yl)sulfamic

acid of formula

\ * R
vy
SOH

NHs

wherein R is as defined above, to form a compound of formula IV:
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1l wherein L is a |eaving group; (c) coupling the
conpound of formula Il wth an
weorznesa@bdsgl (pyri di ne-2-yl)sul fam c acid of forowhm2085/009154
N N1 SO3H NH2 wherein R1i2s as defined above, to
forma conmpound of fornula IV: SUBSTI TUTE SHEET ( RULE
"26) WD 2005/ 092883 P /009154 12 R N N SO3H Y
N IN Ar2 1V wherei 1-C4 alkyl and Ar2 is as
defi ned above; (d) hy g the conpound of fornmula

IV to forma conpound rJ Q- N 1110~y
N N I Ae A
SO4H
[N
|

Arl

v :

wherein R is C4-Cs alkyl and Ar? is as defined above;
(d)  hydrolyzing the compound of formula IV to form a compound of formula V:

a

\ R
N N/\r
H
N
N

Ar2

v ;

and forming a salt of the compound of formula V; and

(e) acylating the salt of compound of formula V with a compound of formula VI:
o O

J

Vi

wherein X is halo and Ar' is as defined above;
to form a compound of formula | as defined above.

Ar X

’
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V and formng a salt of the conpound of fornmula V; and
(e) acylating the salt of conpound of formula Vwth a

woaenpmepsszof formula VI: 0 Art X VI wherei npP&ETIUS2005/009154
hal o and Art is as defined @bove; to forma conpound
mula | as defined above. SUBSTI TUTE SHEET (RULE

f fo
[00563 waﬁrfﬁémbomn%zmsmm (PYgdiree2-¥|)suifamic acid is 2-
he
amﬁgf; @/ i?pyr ff mi i) suldd id. . _more _ , preferably, (2R)-2-
ammmpmmmmyyld(wmy@suﬁamqlamu f 4 certain dpreferred embodlments the

am GRS BHridnptZy e dashis RO SOt am itheb-(5-alky 2 Gioxo-21°-
[1 ,zqsnb&aﬂiuézdlﬁwstﬁ) gwcﬁné' b@éhffs'am Dréfetabiy S 2L @Rty 28 dioxa-2A8-

di oxo- 2A
[1 Z[QIOZaﬂ]l@Mldm-azsd) pmmnepye()urpwl di ne precursor,

[oo?é]ef %?gbémrgi%’r‘ﬁ H%?d;zm?"%y%&'ﬂégwrecursor [ 0028]

[0029Y cqnto@naempﬁéféfréacérﬁﬁz@@xmmw 1Ba's%t5?§ﬁidtéb SI'{eQ?IZ?t%ferably, a

I'n certain preferred enbodi ments, IS a su

cyape swpstituted pbeay fnorg prefmhiysmyammh@wl phenyl nor e

oS 5 Bk S REBAE R e TR LniobaBilght,

[003 1) t ailm perdier prdersd oginBBdingents, LSishahle, tb@ﬁﬁteatmesylate, or p-

| at e, or p- bronophenyl sul fonyl oxy, prefera
brorneeéeayléuwnsﬂam Rregqreblyam@syéateocproh@p (espaeiplly qhi;zre or bromo),

y é%;%\f ate. (0032] In certain preferred
moégﬁéﬁrﬁg&t? I'S chloro. [0033] In certain preferred
[00321both certais, prbfwrmimnmbodubemtsmu@dhﬁwl conrpound is

hal | t
[ooﬁib' e o n%?%érrgq]eq%bo g@netg.,ttgtegqmﬁ%r%; f”garyl compound is
an:hgi@m W’%g'h eg Sixang "J“B’dllér”epr?‘r‘erre;b embodiments, the amino-

ane ani I ne, prerera
subsfithietr bieteroatil momm)md is benzodiogane Iamllm paidihydrobenzodioxane

amhﬁ{a:fg%&ée &\? Hi?wygrorﬁeer}»z%woxang a‘n 2 | S carried out in the

[0034] In certain preferred embodiments, step (b) is carried out in the presence of
a tertiary amine, preferably, the tertiary amine is triethylamine.

[0035] In certain preferred embodiments, the 2-halooethanol is 2-chioroethanol.
[0036] In certain preferred embodiments, the dialkylating step is carried out in the
presence of at least one inorganic base in aprotic solvent.

{00371 In certain preferred embodiments, the salt of the compound of formula 1l is
an inorganic salt, preferably a hydrogen chloride salt.

[0038] In certain preferred embodiments, the salt of the compound of formula V is
an inorganic salt, preferably a hydrogen chloride salt.

[0039] In certain preferred embodiments, the protecting step or the activating step
is carried at a temperature of from about 0°C to about 25°C, preferably, at a
temperature of from about 0°C to about 15°C, more preferably, at a temperature of
from about 0°C to about 10°C.

[0040] The process of the invention is particularly useful for the preparation of the
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atertiary amne, preferably, the tertiary amne is
triethylamne. [0035] In certain preferred
weonbadiorssat s, t he 2- hal ooet hanol is 2-chi or oet ramals2005/009154
[0036] In certain preferredd4enbodi ments, the
di al k s carried out in the presence of
corﬁ?oll'%?%@ﬁ'g‘uf%g&gfﬁﬂpﬁ lajfse in aprotic solvent. (0037]
In-certain preferred enbodi nments, salt of the
conmpound of formula Il is an in
preferably a hydrogen chloride sdlt. [OQ38] In certain
preferred enbodi ngnts, the salt
formula Vis anin ; f eprably a hydrogen
chloride salt. [0039] gl n cerﬂbln preWerred
5

enbodi nents, the prot ectl n or the activating
step is carrled at agNtenp e of fromabout 0Cto
re

about 25C, prefer a tenperature of from about
0C to about 15C, preferably, at a tenperature of
fromabout 0C to bout 10 [ 0040] The process of the
invention is parti useful for the preparation

of the SUBSTI TUTE S ET (RULE 26) WD 2005/ 092883

PCT/ US2005/ 009154 14 ponpounds of forrmula I of
formula IA: i RN ol -Ari NN Are 1A or
phar maceutical ly acceptabl e salt t her eof’ [ 0041] The

prmmrmacbbﬁcanp\e@nbpmle sak@hdresfll arly useful for
he preparation

[004:1Jan oLhe progess(of ttae m\rﬁmim iseparticulady wiseful fosthe pregpiasation of 4-

cvat e AP ) oA BRERT S8 fpy-pyriin2-

y!—beszamlchal oy, phaRnaceutically acceptable salt thereof, including especxally, (R)-
1, 4- benzodi oxan- 5- yi)-1-

4- cy@agrlg;t,gﬂ§}7(5g’1-égy&jcz- 4((]-'!'2'(; g(;do ioxan-5-yI)-1-piperazinyl-propyl]-N- (2-
pyridinyl)-benzamide or pharmaceutically acceptable salt thereof.

[0042] The improved process of the invention is characterized by improved
product purity, higher yields, lower costs, and technical convenience relative to
synthetic route disclosed in U.S. Published Application No. 20030204087. For'
example, with respect to the formation of 4-cyano-N-{2-[4-(2,3-dihydro-
benzo[1,4]dioxin-5-yl)-piperazin-1-yl}-propyl}-N-pyridin-2-yl-benzamide, dialkylation
of benzodioxane anline with 2-chloroethanol is catalyzed with inorganic bases in
aprotic solvent. Polyalkylation is minimized under these conditions. Furthermore,
éimple filtration of the inorganic salt formed during the reaction avoids the need for
multiple extractions of the highly water-soluble diol. Subsequent sait formation of
diol gives a stable solid that can be readily isolated in high yield and purity.

[0043] Yield and rate of aminosulfonic acid formation from ammonia opening of
sulfamate is improved with a higher concentration and molar equivalent of ammonia
used. A highly pure and crystalline product was isolated and purified simply from
solvent exchange with acetonitrile. The solid aminosulfonic acid product 6 is readily
isolated by filtration.

[0044]  The diol salt may be telescoped to the piperazine salt in high yield and
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pyri di nyl)-benzam de or pharnmaceutically acceptable

salt thereof. [0042] The inproved process of the
wonuenvesse i s characterized by inproved produ@CT/US2005/009154

purity, higher yields, |owers costs, and technical

conveni ence relative to synthetic route disclosed in
purity.s A¢ijystiosnel thep gial cani be assomplisBed amirey metbanesuifonic (mesyl)

anhidﬁﬂglc?r %@z@}[éﬁffgﬁgt(gfq%w%ldr?démﬁrbf’é?a%/ methanesulfonyl chloride.

cyano-

Dm*twylai{als 4d>nln@ok |dire6ﬂy/frbn'ptmdm salt.1-THe rdddﬂon |lila9\|b@yéarﬁed out at
pﬁ% benzam de, gﬁl ation _of bengo o

'OWéﬁm atyres, for gxp t"ﬂ @range Qﬁﬁﬁpyfz@oCmﬁhout 25°C, preferably,

abolf YR %meﬁ 5d } e Cgfrlgferéslk"ﬁﬁéut Bt Y@l Kibat '195b't% prevent

mnimze er t Itro rthernore,
chidridet displanenéntt d:fethenmegylate: Fénet drhmswstedurmeg it hl@en added to a

warf dhi g Poatirostiiplfs acis and Sind. bare di bubrenitile to give
p(pé‘rééiﬁét étﬂfbrﬁé acil. Oﬂ'hﬁ'é(ﬁfénﬁ: 8£i8048;i ae‘i)‘? lof %lﬁé}ﬁ%m%qg th&n hydrolyzed

realNélsoatedlnhl yield an
using al3dNakHE! satudiont Hie ntpanazmaus: paufndd famdntaofat&d bycﬁltratlon as the

pinefiAERE) SabhoThe ratts JrPlr “HBNG for gaFY dRlafiod and, Rurification of the

p|p5|+§gﬂe A hi ghI y pure and crystalline product was
. isolated and purified sinply from solvent exchange
[0045): h Abetdialkylatios. of Thenzoslioxanenpniisel with icblageethanol is preferably

car BB 7 G Loyl S50 Y A 340! 088k, s
butyronitrilgh pyéfetablp mﬁigh Bbihg| MtE dprbfid soRvehE sdéh aébpropionitrile, and

2005/ 092883 PCT/ U 20 /009154 15 purity. Activation
butygenitriie, an§|meﬁhp E' rayHieile. & & demperaiveesal fram about 45°C

to abdREYi2 °Canp'5ﬁé?ér‘a‘3§ll )%f EFW@U%O iux( [ﬁefﬁfé é)resence of a base,

chlorl era anesulfon
preferabdg in anenonsgemm hmbsjsucﬂfnas potassmmhmrblmmdtesnl dodiuthecarbonate,

catalZa6h by ol atacsuich ap Seeidih isflide o7 (b iR fodidd. The use
of lri?frg‘érﬁbadééé gnvé?%ﬁ m@@étﬁ’c %Qﬁlﬂg %@uc’f‘rﬂ{a@ rRaF b8y removed by

about OC to about ev
filttratipe p| Hae Mol tprotlucthe htgidylveater—smh@lei andstjnea.tse ofoaminbriganic base

vl e Lt AP B RS A bt TR 4 Sy chgrice of e

anilineldisiptan @ei sbtaifled ferbas\niselaivindn ng@%éld)én@'pnﬁf)ﬂz' ne
|sthen N;e/drolyzed using a 3 N HCl solution. The

[0048] per 2Felse and enversien ofshieapmmeniar ppeningi ofhsufamate was

lmprfoos %ﬁerlﬁétgé%ﬁ? Ho!ar W@léﬁ%é&r emBhla"gkd €3 step is

at'i on catio
‘characterized by easy isolation of product from solvent exchange with CH3CN.

[0047] Piperazine formation step is carried out from coupling of the activated diol
and aminosulfonic acid.  Importantly, the piperazine may be prepared from the
diol salt and aminosulfonic acid without isolation of intermediates, without changing
the solvent (preferably butyronitrile), and with high yield and purity.

[0048] Furthermore, the modifications of the present process are less labor- and
time-intensive than the synthetic route disclosed in U.S. Published Application No.
20030204087. |
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pi perazine. [0045] The dial kyl ati on of benzodi oxane

aniline with chioroethanol is preferably carried out
wono@n2g3sot i ¢ sol vent, such as xyl ene, tol ueneCtT/us2005/009154

propionitrile, and butyronistrile, preferably high

LA I SR T
the‘?rtn ?O\Eé'dgpi"&ﬂs%r aPEo@%gmo%@%vé@%f éd?n%?nulhﬂﬁ@s including the

y at about reflux in the presence
dlmer misthe cpmpbend ifyformuien | ianst g‘mlp@ly@di%@tlmuahoms:ts The dimer

impBEhGs St HS ESrRBlE0 BB L HEHER A Eoouidh S abhRD:

i odi de. Th e of inorganic base gives an inorga
salt by-prQdugt that may p@ﬁé@sil re ved by \
filtration." TRe diol prod S hi wat er - sol o

and the 3 op"_anng_Qa ds&/thg_ﬂ,é? \t@csu
an "FYUEQUS /WORK- 1. \é__s/alt Eer the / % [
hydrochl'ori de of the aniline difol, can be obtai ned
for easy isolation in high yifld and purlty [ 0046]

Sul 1 ara R O At eidh cpalChag, CRIER:RoPhy O EHEHaCH,

[Oogﬂgivalﬁpfet%thémé?ﬁb@dﬂd% fHe snviEn@iBni & directed to compositions,

acte ed by easy isolation of product from
conmﬂsmmt exchange with CH3CN. [0047] Piperazine

e b riPa o BL I B or PRSLERABNTD 01 or T

t hext hedistione pisarficcbticaleacteptablewantidre  diol salt and
am nosul fonic acid without isolation of internediat

[0051} hout mm&n&rgemb@'@@meme (Ry@ntigna s ydirected to compositions,
but %I e), and with high yield and purity. [0048]
Fur r nor the nodi fi cati ons of the present process

ar eatllesst drebcompaeuntd of fomwidant:ensi ve than the synthetic

route disclosed in U S. Published l'ication No.

20030204087. SUBSTI TUTE SHEET ( WD 2005/ 092883

PCT/ US2005/ 009154 16 [ 0049] nbodi nents, the

invention is directed to the products groduced by the

i mproved pr ocess Rt el s of conmon

l.mpurities, includin UII rrer ofN't he conpound of

formula | and t he polyal kyI Qn products. The di ner
impurities of the cogpoun@® ofA'TormJI a | include the

conpounds of for/t jl\l— p 0O

or pharmaceutically acceptable salt thereof,

wherein

Ris C1-C4 alkyl; * -

Ar' is CgCy2 aryl optionally substituted with up to three substituents
independently selected from the group consisting of halo, alkyl, alkoxy,
alkoxycarbonyl, nitro, amino, alkylamino, dialkylamino, haloalkyl, dihaloalkyi,
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\' / A\ CH\ N,N/%/ \=N A wherein Qis H, -CHs,

-CH(CH3) 2, CH(CH2)2CH3, or CH(CH2)3CH3. [0050] In yet
wotbeyoogsspodi ments, the invention is directed POT/US2005/009154

conpositions, conprising: the product produced by the

BRIy BG5S, R, 53Rl S MAATHROHL 8 e thn i

carbowetdingn i s directed to conpositions, conprisi ng at
[ RNN O~Ar'1 N

Iea;ié2 one._conmpound of fornula I|: r ‘
eis ¢ WYH%QP@@QQN'M penaedioninubl @ phenyltoptianafly substituted

witt)Iopr & Shrel8 sebdacto dhtidpendirin) SelRie: o e prpup gonsisting of
halo ndeﬂmxyehalo;nethyledﬂmlbmemwwmj amwmnemw Sti ng of
al kox car bony nitro, am no

halo, al k
a?uéﬁ%ﬂ?a%abavéﬁ B0 byRIONh biesgekn thedi"ﬂ'@hb@fﬂ}ﬂ composition, of a

%ﬁa 2005/ 092883
dlmgﬁfﬁszla%@)ogﬁ?if? %a oal kyl, cyano, and am do

sulbless thamabout@.&fo bl kyeightybiasgdrun therweightof #iexcomposition, of a
@I a at ons; ity Ar2 is dihydrobenzodi oxi nyl,
pol %ﬁ‘? Wﬂ‘sﬂ‘ or phenyl optionally substituted wth
[005 t O |/ ki Lﬂ?éférﬁééeéhﬂ)ddﬂﬁéﬁ@“‘%ﬁétddfnﬁr?énﬁéﬂ futtfidrOBdmprises at

tHe group consisting o
least one pharmaceutically accepta_ble carrier.

[0053] In certain preferred embodiments, R is methyl.

[0054] In certain preferred embodiments, Ar' is a substituted phenyl, preferably,
cyano substituted phenyl, more preferably, p-cyanophenyl.

[0055] In certain preferred embodiments, Ar? is dihydrobenzodioxinyl.

[0056] In certain preferred embodiments, L is a mesylate or halo, especially chloro
or bromo, preferably, mesylate.

[0057] In certain preferred embodiments, the compound of formula | is a

compound of formuia IA:

Zunnn
®)

VAR
_/

P-4

/i‘r2
1A

or a pharmaceutical acceptable salt thereof.
[0058] In certain preferred embodiments, the compound of formula 1 is 4-cyano-N-
{2-[4-(2,3-dihydro-benzo[1,41dioxin-5-yl)-piperazin-1-yi]-propyl}-N-pyridin-2-yl-
benzamide or pharmaceutically acceptable salt thereof, preferably (R)-4-cyano-N-
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hal o, net hoxy, hal onet hyl, di hal onethyl, and

trihal onmethyl; |ess than about 0.5% by wei ght, based
wonodse2sssi ght of the conposition, of a di nmer poft/usb@s/009154

conmpound of forrmula I; and 18ess than about 0.5% by

2R Ry RES o Dol s b BBy bR e i)
ber&%’ﬁﬂde BNpRarrhdceutiRamp actestableldiperespr i ses at
one pharmaceuti cal | ﬁh acceptable carrier. [0053

ast
[005% c&tameeiihecomayndsi dhorersent mw@tmtmw copt;ﬂrsa}ural centers

ond By KBS g RSO R  ebidBoEer). T

presem‘lavalbllcyn inclugesnalpbecty steré6i6ders andedriyaimixtaresf theredst including
nbodi, ment s, 2 is di hydrobenfzoﬂl oxinyl. [0056] In
racerévq AFUFRSf e RAEBMISHBUXHESS: O (thes slerpoisaraers oas well as the

subﬁgésrg a?g@ﬁ%ogté%mﬁ&hgw ar® withi? The ﬁg‘ffe néiag{é’ '|nvent|opheThe term

n certarn preferre ment’s

“sulbstaptialhd pafref casnulsedl heein, referpdonat bdast cabrauta9d Nndle %, more
t i cal

N --~Ari N__N I A
profssaiiatipastafiout srupals . pbffsasthiBlEnbi a1 grelabaut 98 mole % of
the eH@Q?é@EQFe?eOIEBﬁ\eF oREP skl rdigtivel! @ 'otta? 3Jd‘s\éﬂﬂé’ H‘eremsomers
2-[4-(2, 3-di hydro-benzo[ 1, 4] di oxi n-5-y erazin-1-
Prefgrtechenppliomerpnaycdeaiselated fr@em ragendie roixtures by any method known

to f05S TRAEH T IR el Riiha My BRImbARES Bhuiggribatiiripny (HPLC)
and2@RG/ RPREtiBNPahdUTARBAIiZARYD4f &Riral salts or prepared by methods
described herein. See, for example, Jacques, et al., Enantiomers, Racemates and
Resolutions (Wiley interscience, New York, 1981); Wilen, S.H., et al., Tetrahedron,
33:2725 (1977); Eliel, E.L. Stereochemistry of Carbon Compounds, (McGraw-Hill,
NY, 1962); Wilen, S.H. Tables of Resolving Agents and Optical Resolutions, p. 268
(E.L. Eliel, Ed., University of Notre Dame Press, Notre Dame, IN 1972).

[0060] The present invention includes prodrugs of the compounds of formula |.
“Prodrug,” as used herein, means a compound which is convertible in vivo by
metabolic means (e.g. by hydrolysis) to a compound of formula . Various forms of
prodrugs are known in the art, for examplé, as discussed in Bundgaard, (ed.),
Design of Prodrugs, Elsevier (1985); Widder, et al. (ed.), Methods in Enzymology,
vol. 4, Academic Press (1985); Krogsgaard-Larsen, et al., (ed). “Design and
Application of Prodrugs,” Textbook of Drug Design and Development, Chapter 5,
113-191 (1991), Bundgaard, et al., Journal of Drug Deliver Reviews, 1992, 8:1-38,
Bundgaard, J. of Pharmaceutical Sciences, 1988, 77:285 et seq.; and Higuchi and
Stella (eds.) Prodrugs as Novel Drug Delivery Systems, American Chemical Society
(1975).

[0061] Further, the compounds of formula | may exist in unsolvated as well as in
solvated forms with pharmaceutically acceptable solvents such as water, ethanal,
and the like. In general, the solvated forms are considered equivalent to the
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[2-[4-(2, 3-di hydro- 1, 4- benzodi oxan-5-yl ) - 1- pi per azi nyl
-propyl ]-N-(2-pyridinyl)- benzam de or

wphessmessat i cal |y acceptabl e salt thereof. [00P8jr/USe08/009154
of the conmpounds of the pre®ent invention may contain

unsof e iorTEToF i offibss ¢ s BRI EL 'L cent
[0062]nVentTihen coffddigrls abh becsyrihesized, smreexammle aby the methods

dosciiped Bellnopr edagoRs dBPEDTEAS SPTREFIEALY i sKiSE afisan. Al
procei¥es{ARinad th BLERIHGH Hth RRBFEbeRt fvnibh arbitBnRAfifted to be

he 1 hven e ter stanti al pure,
practlmdobmany iscale, Mcﬂmd\ngcmﬂigramagrambmuﬂtng}amrddnleg%mnmuﬁakalogram
prefer at. | east about 95 nole % and nost
OTCOB’F’@?@@? %tf'a'ﬁ&ész about 98 nole % of the desired

[00631! €' e85 SRithe! c%a‘@lﬂ?slﬁmer&l%bat 'fMﬁcﬂdha‘Ptgr@ﬁpQ%‘ébbhte may contain

ereol somers. Preferred enantioners may be isolate
protetiingngraispsriuring theceurss ohaynthesiso dPraiecting gwupscie known per

so o S o ol ol bR e b removes

from %ﬂ{@ﬂoﬁdhhé@t sh ab ﬁ)‘urb)%}l grolips and Qam@ﬂtyegrdupmﬂ' hegs groups
descri bed herein. for exanple, Jacques,

are pEesenti mrmmt\enmalewmguamo readon §v%rﬂgnqtmaé§y inert fo chemical
rea ct;pglt q,cgﬁ@t&qrgﬁfd w@%‘ﬂﬁ%é@m@@@ns ﬁ%b?@d §Lrﬁ} of £Vafty of protecting

groupsd ﬁfe?c’@é; )em;ﬂbgred afithGhelesétripgentitn. Phatecting grddps that may be

S.H Tabl e{s of Resol vi ng g’ge 8 (?
emplq@q! | a0qeEdanee M;g qg prasen drgq\hom may. scribed in Greene,
faaNO 7
T.W.%W\'ﬂ?tbéM bidte Bﬂiéetc;r’%ﬁﬁéncl RAicOSYRihes 34, E}j Wiley &

he ‘presSent I nven les prodrugs of the
Sons¢a9podunds of forrmula |I. "Prodrug," as used herein,

[006&?1 gégqa}qu% o%%éﬂﬁggwﬂﬂggﬁt\éﬁ%\'{é’%ﬁ{ﬁ%ﬂg Q{éﬁﬁ%%inlg ggcordance
with {h%rﬁﬂ#)@lﬂg gé/ﬁér'aPHésér%tlB?\ Ad sPECIFIE LSBNISs. kV@W@ble@ UdeRl are as

anpl e, as discussed in Bundgaard, (ed.
defingd fogRomhulBripuniegs otifemése aptedi 9BRg reageantis psedtm gpe preparation

.of thé f@g%;ou gvg’é'g' P@/’Eq?]i%ggc%porgég eé\ﬁ%lr C(JZYH"lA&q%SFbBtBP lered5 or can be
prep&%@' Byﬁﬁbheﬁr@f)ro%ﬁdféwéescrmtnh@hvé(hte‘ratDreLg Desi gn and
Devel'opnent, Chapter 5, 113-191 (1991 Bund aard,

[0065) . Tb@mmgessodewr@qjgbq)\(ﬁémayebe é;%ne g)yﬁ o g ggcor%[taound of
forma"98376 Y 8 BRS39S eGpoun o
formiaVEls Bbtsinddsvanyachy Hdelition Aaikty thmlfre@hbas@a:IanSbelcmtgined by
basw&gzg)wﬁﬁgﬁ,ﬁégi aqtngSnCO"Fouggﬁv&fse Y, lfnfjllxé?l plrocqgc\ft of the
process is a free base an acid addition salt, particularly a pharmaceutically
acceptable acid addition salt, may be obtained by dissolving the free base in a
suitable organic solvent and treating the solution with an acid, in accordance with
conventional procedures for preparing acid addition salts from base compounds.

[0066] Examples of acid addition salts are those formed from inorganic and
organic acids, such as sulfuric, hydrochloric, hydrobromic, phosphoric, tartaric,
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solvated forns with pharmaceutically acceptabl e

sol vents such as water, ethanol, and the like. In
woenevm@bgsst he sol vated forns are consi dered eqeCYAIS2oNs/009154

to the SUBSTI TUTE SHEET (ROLE 26) WO 2005/ 092883

PCT/ US2005/ 009154 .19 unsol vated forns for the purpose
fumgnic, DalRe fic, ARGtGTPHRIC, m@%apeatﬂ foniG italiyenressdfonise oxalic, and

su@é{ﬁkr&%ged for exanple, by the nmethods described
el ow, or variations thereon as appreciated by the

[00&7 111 Jdl%ﬁwmpaundsxbf forpnida dseay contait osedrimore asymmetric carbon

atofi S hat Soe oSy BRD caihinadiySthed Seracisaruesio gorms. The
corfipbLihgs @a@n s, a6t e%hipﬂélﬁ@%bg*ﬁté@?gégh éﬂxlséétk‘e f3E8™ The optically

or commercial industrial w
activea ipinys e Pet efainedu byt rescdutiogr of tbe paesmatesray by asymmetric

protecting groups during the course of
Syr@{'/)%%%ey s. Protecting groups are known per se as

[006B}m calThéuostiponats d6P A2l SABebS rﬁﬁcbltﬁjldal actMty In
appended to and renoved fromfunctionalities, such

Parﬁwl.a&x;}he)graﬁsp@n dhe egntsakyierypus systenmENG) dlypsblndmg to 5-HT
recBpERET 1A [bifarfRESIdtal CRISRANT 3 has LGEET SHRE that e, compounds
paﬂ|oubtaﬂyc hindhéo crenpptmnsi ofs theex LB}HGUA dw«wt gﬂ? ﬁgdrﬁéraﬁt tahteOfcompounds
C I OU e W e resen
selail hﬂ?g topfeReD :%yf@ @%ﬁp H4pe fay? wchafsatgr@dem than they
bind 65 BHTETTeEeMO, Sueh RGP R DREEEbtoR IBAVISANL BERAT s 51T,
antagorstsini mmdbkgeal ﬁebur@j Wley & Sons, 1991. ol y
64]1. Co K t M ntion ar ita

100880 /Tt PaesbeRa A PRI PEJUARLhY e qenesss of the present
inveHfif boinpRRingrEomAGanqs of iR re (Meh o Pedlb 8 G uBlgR suffering

fronn e(zﬁg'ﬁralanWQUSISyStd’m (@Nafb)ad&ﬁorders sfich fas schipopteni=nf(and other

psyeliie, S FREIE PuER o5 ekAeleoand JRaHaEeTdR apsin Parkinson's

disdde bhﬂebﬂie‘#rmmdrOQ%}dJrBe d%(ﬁﬁﬁz(% qjeﬁ}% ﬁeﬁbgﬁﬁewﬂﬂlsorders

be carried out to give a conpoun

panic gitagks,aand eebsgssiyeocommpulsiven dispraens),t depresalm (stch as by the
i hed. _as an

poteriBBAT ElfrcHip rRObKe phibkOel AnE ST RicR, Bgraignephrine reuptake
inhitbitoris),y Togrettets lsyhtome] n‘ilbfazﬁé' duﬁtﬂﬁ' BteRtisR! deficit disorders and

Conversely, .if the product of
hyperactivity disorders. These composmons and products produced by the process
of the present invention may also be useful for the treatment of sleep disorders,
social phobias, pain, thermoregulatory disorders, endocrine disorders, urinary
incontinence, vasospasm, stroke, eating disorders such as for example obesity,
anorexia and bulimia, sexual dysfunction, and the treatment of alcohol, drug and
nicotine withdrawal. In addition, these compositions and products produced by the
process of the present invention are useful for the treatment of cognitive dysfunction
and may be useful for the treatment of cognitive dysfunction associated with mild
cognitive impairment (MCI)) Alzheimer's disease and other dementias, including

Lewy Body, vascular, and post stroke dementias. Cognitive dysfunction associated
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process is a free base an acid addition salt,
particularly a pharmaceutically acceptable acid
weadédogssssal t, may be obtai ned by dissol vi ng Poe/use@s/009154
base in a suitable organi @isol vent and treating the
solution wth an acid, in accordance with
with: shvainel prededures; drauraatic braiprisjpay mgstmkedmagloblso Cb?e treated with

i S BEA R R B 0B B SHARLES P 28 Lot venton

|
Furﬂfeﬁ@lth@s@@bdﬁmsamb avd produsts ‘E)rodn/dérdo%gtﬁ% ';U;r%c%sﬁngrthe present

drobromc phosphoric, tartaric

'nVQW@W) WQM@U@QE#BQ@ ment ob2iesses 4 Bvhickpoognitive dysfunction
is d Hﬂ%br‘bldl E‘.Gbﬁ ’asc ‘fc%rIr #&am féetPfa?ﬁlp%SB?Xcgﬁ?%se,aﬂgusm, and attention

met hanesu uen sul
deflemdmordersam ds [0067] The conpounds of fornmula | may
tain _one or nore as ic_carbon atons, so that

100'2 coMpodthies empogiments; rﬁ"él fiventian i cdieastednior icompositions,

comt . The conpounds can be, for exanple, racemates
r op |caIIy active forns. The optically active forns

a. caratbeastompathdyf formalauit orgrharinaceaticallyeaoueptatsie sajt thereof;

o e ol O SR Bl dh 8y PSR of bt bblion, of s

th%ﬁm@ﬁbfﬂ’{é &&ﬁpéﬁﬂ&bﬂorﬁﬁﬂdpus system (CNS) by
i ndin receptors. I'n pharnacol ogi cal

C. teﬁsm&an abcmw béehy weight, based bhdhe ovgighhadfsthe composition, of a
r 0 ceptors of the 5-HTIA type. In
Rébgﬂlllkﬁ%ﬁ%n ﬁgﬂ?{ ’n%'é‘? sel ectively bind to receptors

d. of obﬁ@néH)H'BM’eéstmetWa?MEééhtlwl%cﬂep@éﬁlé%rﬁélﬂn they

bind to other receptors, such as a, and receptors.
[0074 ]y Generaliy. the cpripoundofformuia | ara ab@ﬂﬂ%@@ticﬁ acceptable salt

erBOEGTRSE) @851 S5 BBt B3 Bboll . CRTBRAUAT o Bbut so% by

weightybaséd Ondbmbmﬂalswetgm @frﬂwodﬁpoémbﬁr basad bn & tataPWeight of the
ect uf fering romcentr aI nervous

to treat y
comppsition ( C%@ eﬂ‘Jf’Q’Mf dBes conteuad oEnforapi ehiel, q apfiprmaceutically
acc tQSFe sHE RO lel ?‘j%e?\ﬁséfcé‘ I&vel p&@t”%a@t %'Bgut t 1% by weight,

no- depr essive | arki nson's “di'sea
based loar theotatal Wemghtotafr the ammpes:jao(\e Wore g:&emrablyzmb compound of

fomwm %ﬂ’@rﬁ{a@%ﬁﬁ@lgam 5 tacﬁﬁh?an lg g@é\gf%@t at a level of at
leasPabsHt 5% bP WeightS BaSEP BnthEquRl %?ghtfﬁ’f' the{pSiNibn. Even more
ser ot oni n hor epi hephrine reuptake

preferably, the compound of formula | or a pharmaceutically acceptable salt thereof
will be present at a level of at least about 10% by weight, based on the total weight
of the composition. Yet even more preferably, the compound of formula | or a
pharmaceutically acceptable salt thereof will be present at a level of at least about
25% by weight, based on the total weight of the composition.

[0072] Preferably, the compositions of the invention comprise less than about
0.2% by weight of the dimer of the compound of formula |, based on the total weight
of the composition. More preferably, the compositions of the invention comprise less
than about 0.2% by weight of the dimer of the compound of formula |, based on the

total weight of the composition. Even more preferably, the compositions of the
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inhibitors), Tourette's syndronme, mgraine, autism

attention deficit disorders and hyperactivity
woisevidesss. These conpositions and products preduasdobypoors4

the process of the present22i nventi on may al so be

useful for the treatnent of sleep disorders, social

inveyntisin %uhﬂamﬂalwmamfm@mlmwthﬁ conpousd of fatowsla he

[0023 ?Lgeg??g tﬁﬁc‘iﬁé@&'{é Wavlﬁ\si%ﬁ n{)mpnselieés than about
0.2%" Gye weigitnef tmé Ipmyalkﬁanml .rrquw NGasde ,onam’e ttheal weight of the

treat ment of al coho drug and nicotine w thdrawal
comppsitient Mﬁre prieéerably ﬁ’@%§9mp&$§m§ﬁ@f§h%dnu\(ﬁr§lqa cefnpdse less than

oo 4,0 SR PR ARARAOL AT, EOBRAER b wpone of e

comysadition.f or Etlbﬂ maerat rp'rreferablypom tGOmp@b{ﬁéﬂ)@be Ofhe invention is
associ at ed cognjtive inpairnment (Ml))

SUbAFa[ﬁ@“MéFeesyoﬁkgé)&gﬁ@q%ﬂat'@? KepuUf¥rent i as, i ncl udi ng

Bo dgpos ' ;
e S —
pha('MEUﬂ@I mmﬁ@,gmeﬁ mﬂ@mm m9$541inﬁbn\ﬁ tPharmaceutical

AL oL B8 MR Stk oA Compry
Eas@éﬁdmsﬁ@” UC%éﬁ’néc%%@élﬂﬁea%%eﬁfaﬂlé‘ecé’rhg?@nér those that are
i nvent i onh. ese conpositions and pro

compaiiile whﬁyetdtberpngmbentsﬂn ttm@ fqrrmdﬁmn anah be:riog)oallyragceptable
for _the treatnent o eases

10028 ¢ 1 vENhy CPRBLIGR 9 acOBPRSFRS: f din Gentiop may be

adnfiifiztared. drafKi @S%rént@rélﬁﬂsﬁeaﬁlﬂrl N c@ﬁBnr@tfbﬁnwnfhn conventional
deficit disorders. LO 70 I'n ot her enbodi nents,

pharmaéﬁutuzai carrigrsect gphczab&mwm tGagriers Qa@hpnclydagona or more

suoBark B8 Hin AR 8od AR, oo RHEREL SR, suspenain

agens, Qﬂﬂbrs fliglents) conisreseionhaidsf binders owet-dismtegifatlﬁg agents or
di mer the coppound of fornula I; C. |ess than abo
an gnospsy twgi menqj.ag@(pqyypqrﬁethﬁep%;@rdﬁ acfinely lelded solnd that is in

ad PO Wi ﬂ’t%- ﬁr{gl)( ividsd )é@!l\}p%i Fééﬂgn ca a]'bié’ts d:?éth/F ingredient is

opti ona east one naceu y acce
mixechrwithr a {;ﬁﬁf&t] hﬁﬂngrtﬂd mecBlssanyonpmmelss:bnfpropdr@ed in suitable

proggirideh and CanpRRien bing SEAVE0HSI 95Te, JIBGIRWars and tablets
preféRsbiy c8RYINYip to 99% of the active ingredient. Suitable solid carriers include,
for example, calcium phosphate, magnesium stearate, talc, sugars, lactose, dextrin,
starch, gelatin, cellulose, methyl cellulose, sodium carboxymethyl cellulose,
polyvinylpyrrolidine, low melting waxes and ion exchange resins.

[0076] Liquid carriers may be used in preparing solutions, suspensions,
emulsions, syrups, and elixirs. The active ingredient of this invention can be
dissolved or suspended in a pharmaceutically acceptable liquid carrier such as
water, an organic solvent, a mixture of both or pharmaceutically acceptable oils or
fat. The liquid carrier can contain other suitable pharmaceutical additives such as
solubilizers, emulsifiers, buffers, preservatives, sweeteners, flavoring agents,
suspending agents, thickening agents, colors, viscosity regulators, stabilizefs, or
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wei ght, based on the total weight of the conposition,
based on the total weight of the conposition.
wonedsaw2d3ty, the conmpound of formula | or a PCT/US2005/009154
pharmaceutically acceptabl® salt thereof will be
present at a level of at |east about 1% by wei ght,
osmagegulaiorshe Buitable wexamplasf of hiquidnparsiers dor ofal eand parenteral

A ncy i, SBE e lnal” b adtves, oo above, o

cellnloseederivdtives| prsferably %bduirﬁ&?érbéi@ﬁﬁéth?f%@l!ul&@%@&iunon) alcohols
based on the total welght of the conpoSition
(incgting HP%P@NQBFya’CPh@’Scaﬂﬁo@ﬁb'WﬂﬂﬁoalnghtdSI ecg glycols) and their

derRBAVSECEN '(ﬁl%' @V%laﬁ&ﬁfbtn?a?%ea St%égf B?r 0/ar Pgﬁt For parenteral

pr esent a

adnluamidatnn tthe t:amelf om @1@0 o ém®1!90§ﬁéﬁl§u&ﬁas\(éthyl oleate and
even nor.e he conpound of fornula | or "a

Qr ef er at
lsonsﬁavhwa @@ee& GAVFIErs are Userinseeril iquid dorm compositions

L6 of at |east about 25% by wei ght,
1r0”géase o ‘tfgt@ ‘wei ght of the conposi tion. [0072]

[OOﬁ]eferﬁblqwdtumrmmhcaﬁ cumn;ﬁ:fsﬂins Ih whg:ht iapa fstmigél@(ﬂutions or
than a . 2% t of the dimer of the

suSPERIBNRH DRoAdRIMStaroth biolol Gt o, GE@MssHIAN, Infgaperitoneal or
subtlianedBORidctieR: 8Rirfe %&utfdr%bbé{n élﬁut gagﬁ/rg %ie‘?@é H{@venously

the invention conprise less than
Orabadmiristratien may heheitlvemijnuic or sblid complosition fbmaed on

T My I

tabléBULBapbule¥D BOWEERD28BRtidRS/ Umm%wﬁmtﬂ&ons [granules, or

invention is substantlally free of the dimer of
suppesifiasd BT steh fema the awopasition és subsiivided i umt dose containing

i L . Qf ' ' ' I th t
app{RRAE, HaMIsR of Yire SHRYS oFRFIERE 8 TR hSEBaTaS can be
paclmgémecomﬂoﬁltnoml goit eémiphe pamawdspbwaars NBale, ampoules, prefilled

t he conposi tions of the invention conprise

f bl
syri Sgssg{ ga#etamafwng%%yd% il GRtund deed@rmacpa@ bat fosriexample, a
capéJTB‘Hr'téMlet ﬁéélg%rqpcéﬁ‘ﬁett%%{g’p‘?@:) fmﬁé*eof any, such compositions

conposi tion vVen nore e CO[TpOSI

in padi@gefoemt i on i s substantl ally free of the
741 Such, conpositions are

lyal kyl a 0
10078 A et ePRAIRENC Pt M i sTibEon iR e gampesitions and
prodRices BRBHLRRd Wﬂlaéﬂﬁcg% &Ff m@?rés'é BﬁWeﬁ%ﬁZnaQyAP? administered to a

Cl ences, onoso

Phar maceut i cal |t| on
manmnatwithane onmoke chﬂrlmarn@ceuhmlraﬁtlve Bgenhts) suP as those agents

beméalgﬁs 5c?a1;o ﬁhg rarﬁffe tf'arcrzflllelcﬁ/ca %%%8&%% ;?reggrrltr ||net Se r?wg(renr%al Examples
of such pharmaceutical active agents include pain relieving agents, anti-angiogenic
agents, anti-neoplastic agents, anti-diabetic agents, anti-infective agents, or
gastrointestinal agents, or combinations thereof.

[0080] The one or more other pharmaceutical active agents may be administered
in a therapeutically effective amount simultaneously (such as individually at the
same time, or together in a pharmaceutical composition), and/or successively with

one or more compounds of the present invention.
[0081] The term "combination therapy” refers to the administration of two or more
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conpati ble with the other ingredients in the
formul ati on and biol ogically acceptable. [0075] The
woanmuzsds and conpositions of this invention may/useos/009154
adm nistered orally or paremterally, neat or in
conbi nation with conventional pharmaceuti cal
therapeautier agenfsp|arce@mpodads dioc fieat ea sthegapeutid goadiioa @r disorder

N X G WA AT A —

sleéplh?ed&or@énsgiaéﬁtm clisordersss | seil dgysfahettT, Solother condition or
bl et -di sintegrating agents or an encapsul ating
disardeer iSch pdmigiiiatian ingledesiupeaf eachatyenel thesapeuticl agent ina

cond s, 15, OBE Sl Sy 06 Sl voncs

I've I hgredien
effects on‘ntheddwg bombireationein brauting theecomditisrsaioy disorders described
conpressi on properties in suitable proportions and
her%'Bnpact ed in the shape and size desired. The powders

[OO?C]? PR fbSte OF é‘drﬁfrﬁ&*ého‘ﬁ%‘ég tfl? gﬂg tButed WHidh Eff@gté\{ely transports

ive 1 ngredient. Sultable arri érs inc
the aohv&)camncmnddaﬂ foirautadtothé appropriate es idesired siteaif@ction, such as

RTINSyl i TN
paré‘rﬂbl*&' 0S8.g. Pricyall NYddpot ol dubicheand g, ”Bi'nfrbV@nd@(es mk}raurethral

ion exchange resins. [0076] Liquid carriers
mtramveelcuﬂar pirdiamasal @htbalmaﬁolsummrsaon@ntmml sﬁwmermore the

cion 3 gy of ol 1 el BCRRUE RS, iedints may oo

con@ieénbsesimutiagnkpugaccept abl e | i qui d carrier such as
wat er, an organic solvent, a mxture of both or

pharmaceutically acceptable oils or fat. The liquid

' can contai n other suitable pharnaceuti cal
EXAMF’LF%\V/eS such as solubilizers, emulsifiers, buffers,

preservatlves sweet eners, flavoring agents,

nd|n ents, thlckenln% agents, colors,
[008@ sc PtRf fse Linvertian Isfugher defined inihe follpwingriramples, in which

all p§H’§E§_nd %rﬁg ?gﬁ’f’ ﬂ?ﬁﬁdlo%y é?az% AN ? unléés otherwise

osno- r egul ator exanpl e carri er
statddr tbrshomﬂdob@amdersioaﬂ that theses texampdes, |whilejdadmatmg preferred

arti tainin add tives bqve, e, g,
embbBinghief e ingatichh are Shdrebu ey obllusition olsiReny the above
discG§dibH! éﬁ@ theddlek@mblesd! i) Qki‘ﬂed(lhnfh'eugh rt%n éiﬁ' the essential

al cohol s and polyhydrlc al coho yco and
charagtaristicgeefi this iineantioan ans Mathpelt gjenaﬂmg fronattee spirit and scope

d arachis o aren
therg @l A ompke; Blu3  2eBs Ao moldMiaeB8hE &% Hé inveption tg,adapt it to
varicus sagestdhd cond@ifidss.2Mhe reagents and intermediates used herein are
either commercially available or prepared according to standard literature

procedures.
[0084] The synthesis of (R)-4-cyano-N-{2-[4-(2,3-dihydro-1,4-benzodioxan-5-yl)-1-
piperazinyl-propyl]-N-(2-pyridinyl)-benzamide is shown in Scheme 2, as described in

more detail below.
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i sopropyl nyristate. Steri
in sterile liquid form conp
wednisuosdss at i on. [0077] Liqu
conposi tions,
suspensi ons,
i ntranuscul ar
injection. Sterile solution
i ntravenously. O ab_adnpmi
N2 | qui d ok s&ui d conpgsi §ion

Ei]fﬁj P RAGIES kb Gal COTgIoSict
e.d.

GSuo, EGPl €LS, capsy
stlispensi ons, emnul si on
In such form the conposi
dose cont ai ni ng
i ngredient; the unit dosage
conpositions, for exanple
anpoul es, prefilled syrin
[iquids. The unit dosage f
capsule or tablet itself,
nunber of any such conposi
[0079] In another enbodi e
the conpositi oheaand” prod
of the present i
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agents, suc

J
D

3]

or nore ot
as those agent
condi tion pri

ot her di cal sent
Exanﬁi%?\ of such pharnacE?ﬂgeal
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anti - neopt c agen ant
ant|-|nfecfftl e#ﬁ%iie*
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as individually at the

phar maceut i cal
one or nore conpounds of th
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26) WD 2005/ 092883 PCT/ US20

ion is sub-divided in unit®
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packet ed po

ht of
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ns) there LNHEEE ] TheNone
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e liquid carriers are used
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i d pharmaceutical PCT/US2005/009154
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i ntraperit Soheimeo?
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subcut aneous
s can al so be adm nistered
stration may be either
form [0078] Preferably
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/\r‘“"°

orms can be packaged
ers, vials,
S cont ai ni yf@ Nt McOH
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el|the~appropriate
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he_ present” i fveifiti on,
JEEEEEEe by thé®ptbcess

-Ni gtered to a
tical active

being used to treat any
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ew@ﬁo

i-d ti 6 xRE8RAS,
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es or sacge
rhwcan bed_
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2HC El0
SRR nore ot her

dn1n|stered in a
| taneously (such
r together in a
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e present invention. [0081]
refers to the

re SUBSTI TUTE SHEET ( RULE
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agents or conpounds to treat a therapeutic condition

or di sorder
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described in the present disclosure, for exanple

depressi on, anxiety, hypotension, sleeping disorders,
weanisng28szsor ders, sexual dysfunction, or ot hePCT/US2005/009154

condition or disorder. Sucd® adm nistration includes

use of each type of therapeutic agent in a concurrent
[00BBhnd&EXAMPIdE tther case, the treatment reginmen will
PREPARAEIONNeOFciTHE FBfBR@GEmeHhé)RJIDEg SAinbiGRAta-f(2,3-DIHYDRO-

BENEZE1 41D OXeN G H)-(2-biDROXH-ETHI)SAMESOT-ETEHANOL
herein. [0082] The route of adm nistration nmay be any
ute, which effectively transports the active

[Oﬂeﬁhpo’uﬁqaotsﬂlono@fn!a#@thqwx%map@ (6@rg, £2-33bmekdén theyronitrile (150
mLf?anSogﬁ t}Je‘i’éf'ﬂ.xr Wel a‘%%ed%o‘ﬂmm’l?aiﬁ{)%%%?g?@d 662 mole), sodium

SUC as passive or

iodide! (5vgy 9. 033 maie) enteshidroethgnol (¢60 @, ,138amR)., The reaction mixture
subcutaneous i ntravenous i ntraurethr

al
wag heatad o tafiwx (1186 aifes aﬁ\ﬁeromhﬁuranﬁcwg% caelegiiogporntemperature

iof 0 B5Bhon % 4 B ARG B ROSLEFAREL o SHIESUR washoo

wittt et cerdteq2 %1100 Inia)eThis combiiéd. EfﬁratéQWé cﬂiheentrated to 1/4 of
present | nventi n |s&further defined in the fol

ts @@nﬁl el T, vialane (50 [ wasadded felwe by thpeadgiion of 10 N
HO BOHEB AEY 15R ReBudh rfidile WiR Sifed Bl 2388 averight for 16

hou\‘\@'drﬁi sh %@bléwtd)()ﬁﬁ“@ Frd2 mmgdl TR&tgrodlict Was ﬂtered through a
i nvention, are given illustration only. From .

Biiohner A, waishe SiheIcane (2668 rakamiedsh RO iaved 1o give 79

g (e} 0Bl HET BB AL, 08T on, ana wi ¢ nout

H RMRI(CDO jlsommemqm I3H)anﬂ2mcm mi Bef)esisd pay 8¢ Hz, 4H),
f

varil ous cC es and nodifications o the I nvention to

3.2Q(fagt= bt Ha, Kr3.09 $bius, afds(freedbass)di ti ons. The

ﬁﬁgg%g. and internedi ates used herein are either
mp:c Gily available or prepared according to
Potéééﬂﬁﬁrdérbbhﬁea%%e beBhOGABStAfd [BPEHL TBAILSY NEABShate and t-

butxlamnmmyah@dnde{ bag heen sgbsfittiagh for thet sodinroitididean- 5- yl )
-1- pi perazi nyl - propyl]-N-(2-pyridinyl)-benzan de is
shovvn in 'Schene 2, as described in nore detail bel ow.
BSEXAMBL BHEET ( RULE 26) WO 2005/ 092883

RAT3 600 OHO@F%-ARNOPROPYL(PYRIDIN-2-YL)SULFAMIC ACID

[0088] A mixture of sulfamate (25 g, 0.12 mol) in a 7.8 N ammonia in MeOH
solution (270 mL, 2.1 mol) was stirred at room temperature under Ny for one day.
The resulting mixture was concentrated to 1/3 its original volume then acetonitrile (80
mL) was added. The mixture was concentrated to 1/3 its original volume. Another
portion of acetonitrile (80 ml) was added and the mixture was again concentrated to
1/3 its original volume. The suspension was heated at 40-45°C for 10-15 minutes
and then cooled to room temperature. The off-white solids was then filtered, washed
with acetonitrile (50 mL), and dried in a vacuum oven to give 22 g (81%) of the
sulfamic acid as an off-white solid (38 area% by LC/MS).

TH NMR (DMSO) 5 8.17 (d, J=3 Hz, 1H), 7.5-7.9 (m, 5H), 6.82 (t, J=4.5 Hz, 1H), 4.03
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Scheme 2 f~ HO NNZ Cl'~0~OH Jr" 1.) Nal (cat.),
inorganic base NHCl 2.) HCO, EtOH Il Ada NN MOd,
woRdsme2ssput yronttnle 0 /3. McOH rO 11 Gb O+ BCTAB2005M09154
I I yros base but :0) butyznnltrlleo of aJ ~ NNNN
H- N 03H N 1.) 3)° N 1) K2C03,
(dda!fﬂxe 3 HZO'S@ HeniH), 39@@9@]&5@]& E!xrﬁ NH2, THHG 4-E6 At 1H) 1.18

@ B il o uene X3 0 L 3 0ok oot
PCIRUSANSSE )W 9364, 146.8, 136.9, 115.7, 114.6, 50.1, 47.9, 16.7:

IR (KBr): vmax 3426, 3137, 3073, 2980, 2518, 1629, 1588, 1520, 1465, 1432, 1366,
1286, 1234, 1197, 1146, 1117, 1063, 1042 cm™;

CHN (calculated) C 41.6 H 5.62 N 18.2, CHN (observed) C 41.1 H 549 N 17.7:

m.p. 175.5-179°C.

[0089] EXAMPLE 3
PREPARATION OF THE HYDROGEN CHLORIDE SALT OF {2-[4-(2,3-
DIHYDROBENZO[1,4]DIOXIN-5-YL)-PIPERAZIN-1-YL}-PROPYL}-PYRIDIN-2-YL-

AMINE)

f0090] A mixture of diol*HCI (50.0 g. 0.18 mol) in butyronitrile (250 mL) was cooled
to 8-9°C in an ice-water bath. To this mixture, methanesulfonyl chloride (74 g, 0.64
mol) was added followed by addition of triethylamine (TEA) (150 mL, 1.07 mol) over
30 minutes while keeping reaction temperature less than about 25°C. After addition,
the reaction mixture was allowed to stir in the ice-water bath for an additional 30
minutes. At the end of this time, cold water (300 mL) was added. The two layers
were separated. The aqueous layer was extracted with butyronitrile (100 mL). The
combined butyronitrile layers was extracted with saturated NaHCOj3; (300 mL) and
H2O (300 mL). This dimesylate in butyronitrile solution was then added over 30
minutes to a mixture of aminosulfonic acid (37.4 g, 0.16 mol) and Hiinig’s base (127
mL., 0.727 mol) in butyronitﬁle (1 50 mL) heated at 60-65°C. The mixture was heated
for 3 hours. During this time, the mixture turned clear. The mixture was cooled to
room temperature then 3 N HCI (250 mL) was added. This was stirred at room
temperature for 2 hours then the two layers were separated. The aqueous layer was
extracted with CHxCl; (2 x 250 mL) then cooled to 4-6°C before ethyl acetate
(EtOAc) (400 mL) was added followed by slow addition of 10 N NaOH (100 mL).
(Note: pH of the aqueous layer was ~10-11) The two layers were separated. The
aqueous layer was extracted with EtOAc (150 mL). The combined EtOAc layers was
extracted with H,O (300 mL) then solvent exchanged with toluene (400 mL). To the
toluene solution, ethyl alcohol (2B) (55 mL) was added. This was heated to 60-65°C
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26 [0085] EXAMPLE | PREPARATI ON OF THE HYDROGEN

CHLORI DE SALT OF 2-[(2,3-DI HYDRO- BENz( 1, 4] DI OXI N-5
wl2pes(@2¢44d¥ DROXY- ETHYL) - AM NOJ - ETHANCL [ 0086] AP&w®luske08/009154

of benzodi oxane aniline (5@sg, 0.331 nol) in

butyronitrile (150 nlL) at room tenperature was added
befared® Hrh X &HCGlon atkandld68 rl.) was addad |siowlys dheumixtugiseried to room

tempRgiS Ao 7 Pl TPRREd e HeaIERE wa Bilred 4E ol temperature
ovemigﬁf tHéh Bedied, toi §-548Sfof @o8 ¢durs beforan flieatien, dbtaibed 32.6 g, 43%
thén the suspension was filtered through a Buchner

yield wirtle¢ titlgicompsiundsasven @finabitegolidv t h et hyl acetate (2

0 ] [ j t trated t
RrA025° g0 CHOGCHETHT Btk bas9™ 107 ene (150 ) ves
'H ?gg@g{:b@@?@mm; i), 807,65 (raf 2/), V77 HIEIJ=i81 EtzOHiH), 6.40-6.60

(m, chrb; ﬁ-&(d,fug?é.g%czt. Iﬁg'Br g‘?ﬁﬁ%f Hémﬁs"ei%':“r e?@?EHﬁéé@ﬁ@ 1H), 2.90-
T : C
3.20 3. QBER HRE 268 (m, AHF S0 (e e, SRyEIET

vacuum oven to give 79 g (86% of diol HCl as a |ight
urple solid. "HNW (CDA3) 8 6.83-6.70 (m 3H),

[0081]2954?.<QMP 4 3, R . ,
PREPARATION aﬁ_r:b bIYERE (élg,c‘]rjl;ga ég@%% REEYANO-N-2-14-
(2,3 DH-Y RO Flod-RFEN IO XNt s ) 2l INYsHRQAPEE]-Not2-
PYRITHNYDBENZAMIEEAt e and t- butyl anmoni um i odi de has

been substituted for the sodiumiodide. (00871 EXAMPLE

2 PREPARATI ON. OF ) .
[0092R) - one st ef (motrssinm oaronaty (197 & KPP melsp H0 (150

' | i .
AR LIS 10 B fiohaB i cdin ciorico sl
of S[Ei[nt(EgB-dMyﬂm}benmﬁje4]dtaxdre5tyh)alpipemimdrylbp@py&ypyr!dmr@—yl-amme
(100748 ¥l e G EBP RET 88 St 11 Hidul? efcsieRfind cooled
to d}ég{:h%eeﬁoif@é é“d?ufl?cﬁﬁ)f gg@%nbﬁeﬁﬁcﬁyl'dlﬂormrﬁ gmalg,\@wnﬁml) in EtOAc

portion o onitrile (80 was added

(2081L) Wasrddedraversd miaites c Theaeactivrethixtore vasavamsed to 23-25°C
' s, heat

and sitadfarsmadaibeasl GRUEHBROJ300 Sa) Hes ggipd and Sréd the mixture
or SSERSIEE, The 108 815 ke gt g it i has extractc
witly Et DN O\ LY. oThe cdinlnéd bre@nioflayérs were washed with brine (300
mL) and H2O (300 mL) then concentrated to ~1/3 its original volume. Additional
EtOAc (~300 mL) was added to the reaction mixture. The solution was warmed to
63-67°C. HCI in EtOH (4.8 N, 50 mL) was added dropwise over 1 hour. Stirred at
63-67°C for 10 minutes then cooled to 23-25°C. Off-white solids formed upon
addition. After 1 hour of stirring at room temperature, the reaction mixture was
cooled in a 0-5°C ice-bath and stirred for an additional 1 hour. The solids were
filtered, washed with EtOAc (2x100 mL) and dried under vacuum to give 90.4 g

(80%) of the titlied compound (98.6% by HPLC) as an off-white solid.
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sulfamc acid as an off-white solid (98 area% by
LG MS). "HNWR (DVSO 8 8.17 (d, J=3 Hz, 1 H), 7.5-7.9
wOmosaeRss36. 82 (t, J=4.5 Hz, 1 H), 4.03 SUBSTPEWDUS2005/009154
SHEET (RULE 26) WD 2005/ 092883 PCT/ US2005/ 009154 27
(dd, J=10.8 Hz, 3.6 Hz, 1H), 3.94 (dd, J=10.8 Hz, 5.7
TH NMR (D)SC).38235anf,MH)L M) 69-7178 (nid3H) 7543 (tizd=8B)Hz,12H), 7.28 (m,

1H).h26. Q1 450 1R 1R 78 Gl B i 006 585im0abigh (m, 20, 4.25

: 1 , 6 2
. 54 45900 1508, $380m M50, WEAT0 U208 T g0k

[0098]. 6 THeSewvels Nof timer iopNriItbLaRE polyalky@tion. impuriy yers measured by

o o] B S BT o.05%,

weidht,YPREEE oNdHe \ﬂleighﬂof @& tOtahc¥mpoBltioR. EFGAEXample 4, the %HPLC
1-YL] - PROPYL}-PYRI D | N2-YL- AMNE) [0090] A

showed ther @msrr igpyrityerr padpalisyigtion iMBUAML ) in butyronitrile

50 - ' i ne.
oo 2 Wby R AP B R e By Bl
weidh] brverenaiogie rdpertiesyesudty asddhérminal dbrmtulae; il combimations and

(TEA) (150 nL, 1.07 nol), over 3_0 m nu% es while ,
subcmlpma&onéaei ir8Rgee npeedficr empedimeanthissln ascintended to be
incldgetder addition, the reaction mxture was allowed to

IT in the ice-water bath for an additional 30
[0095] nuTée. distiosmeseofoeadh patentt patent applicalieneand pablication cited or

was added, The two |ayers  were separated. .The agueous . .
desqibpct dbiscAPFURERY APt RSBV, MRTROTAIS (esoDy Tolgtce, in its
enti gp’oi ned butyronitrile layers was extracted with

S

turated NaHCO8 (300 mi) and H20 (300 nl). This
[0096] nesyThose iskilled: yr dhet ait| wills apprecigie vihat t meneuge ghanges and

o] <) BE 54 o BB 305 b an v
sucHBhandds B Yictiiddtidrs dakbBe Mhade Wb @icdeparfifg fta thidspirit of the

~ mxture was heated for 3 hours. During this tinme, the
inventiom.ur dt tisir hefetarearintendednihatuine wpedded edairas ¢y all such

e SERFLAH AT A e Pl oA BTt

| ayers were separated. The aqueous | ayer was
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extracted with CH2C12 (2 x 250 nmL) then cooled to 4-6C
before ethyl acetate (EtOAc) (400 m-) was added
woabdsmoestzby sl ow addition of 10 N NaOH (100 mRELT/US2005/009154
(Note: pH of the aqueous |ay¥d was -10-11) The two
| ayers were separated. The aqueous |ayer was
Whatia claimedisti t h Et OAc (150 nl). The conbi ned Et OAc
| ayers was extracted with H20 (300 L) then sol vent
exchanged with toluene (400 nL). To the toluene
SO @n ( was added. This
1 méttﬁggﬁsdﬁ{r?f éé% Grfscj():%gg STI TdUQEFg @E’ET (RULE 26) WO
2005/ 092883 PCT/ US2005/ 009154 28 befBre9.54 N HCO in
et hanol (68 nlL) was added sl owy. e m Xtlure cool ed
to room tenperature and a solid f he m xture
was stirred at roomRgnper ature t hen cool ed
to 0-5C for 2-3 hours i obt ai ned 32.6
g, 43% vyield of the tifle congound as an off-white
solid. Rf= 0.28 (20:1 3: " (free base) 1H NWR
(CDC13) b 8.37 (m 1 NZ. 30-7.65 (m 2H), 6.77 (t,

J=8.1 Hz, 1 H), 6.40£6.60 Ym 1 H), 6.40 (d, J=8.3

Hz, 1 H, 537 (m 1 H, 4.15-4.40 (m 4H), 3.30 (m 1
H, 2.90- 3.20 (m 2.82 (m 1 H, 2.62 (m 1 H),
1.10 (d, J=6.4 Hz, 3 091] EXAVPLE 4 PREPARATI ON

0 .
OF THE HYDROGEN CHLORI DE—E SALT OF (R)-4-CYANO N-[ 2-[ 4-
(2,3-DI HYDRO 1, 4- BENZQABI OXI N-5-YL)-1-PI PE RAZ
NYL- PROPYL] - N- (2- PYRI DI NYL) - BENZAM DE [0092] To a
sol ution of potassium carbonate (125.1 g, 906 mol) in

H2O ( 150" Phanmagautinally seeshiahlesalt thatral, To the two

phase hydrogen chloride salt of
{2-]4- (Q%EH%ﬁhydro benzo[ 1, 4] di oxi n-5-yi ) - pi perazi n- 1-

yi ] - pr oByik JG1p@1 alttyh- 2- yI - am ne (100 g, 216 nmol) |n
H2O (300 ) s added. s.stirred an
cool ed AfoS0CEE BNk epﬁo%wuw 't'fbﬁe WE?&#R)&S%HE'E% substituents

adbggbg@g({?@o%e%dgégfr ltﬁe P%ﬁnsé@rﬁf cﬁ‘-)nal’éﬁsal alkyl, alkoxy,

m nut es e r e on m xt
t calR8xyErbomyid nitta, rananhcf mlkyiaimﬂtdlj|dlalhplamlﬂo,hbaloalklyzCdxhaloalkyl,

30! dded 5t dth . D
i RpeReliofncyaii, and amidaabStusafamar Hd Aaliag o more than
| ayi®fca S rRa VVI th EtOAc (150 nli). The conbined

organic | ayers ‘'were washed with brine (300
Ar? “is dihydrobenzodioxinyl, benzodioxinyl, or phenyl optionally

substituted with up to three substituents independently selected from the
group consisting of halo, methoxy, halomethyl, dihalomethyl and
trihalomethyl;

comprising the steps of:
(a)  dialkylating an amino-substituted aryl compound or amino-substituted

heteroaryl compound of formula

ArPNH,
wherein Ar? is as defined above,

with 2-haloethanol to form a compound of formula II:



m.) and H20 (300 nmL) then concentrated to -1/3 its

original volune. Additional EtOAc (-300 nlL) was added
woaQodsie2gsgact i on m xture. The sol uti on was war Rew/usSe005/009154

63-67C. HCl in EtCH (4.8 N, 3o nm.) was added dropw se

over 1 hour. Stirred at . 63-67C for 1 i nutes then

cooled to 23-25C. Of- e solids f d upon

addition. After 1 hour of stirringfat room

tenperature, the reaction nj s cooled in a

0-5C ice-bath and stirred fiQr an ditional 1 hour.

The solids were filtered, N with Et QAc (2x100

nm.) and dried under vacuumto give 90.4 g (80% of

the titled conpound (98.6% by HPLC) as an off-white

solid. SUBSTI TUTE SHEET ( RULE Bé) WD 2005/ 092883

PCT/ US2005/ 009154 29 "H NWMR (DVSO) 8 8.45 (m 1 H),

7 69-7.78 (m 3H), 7.45 (d J=8B.3 FE 2H) , 7 28 (n1 1

, 7.20 é J=8.0 Hz, 6.78 (t, J=8.1 Hz, 1H,

6 58 (n@n Ffi)rmlagmsa(lmf tbeu:omp%ld qfrfprmul)alls 50- 3. 90

5 arRgh T Lo, of 48 it & iyl 700 o

pol yaI ketregspomdingoompygumne oe foraasafied by hl gh
performance |iquid chromatography (HMﬂJ with a
detection limt of 0.0550 y wei ghts based on the
wei ght of the total conposi|tion. Fpr Exanple 4, the
%PLC showed no dinmer inpyrity or| polyal kyl ati on
impurity. [0094] Wen rang are ed herein for
physi cal properties, such as ecul ar weight, or
chem cal properties, such as cgenical formul ae, al

conbi nations and subconbi nati ons of ranges specific
enbodi ments therein are intended to be included.

[ 0095] The di scl osures of each patent, patent
application and, publication cjjed or  described in
this docunent are hereby incorporated herein by

ref erence, IWheﬁﬁ1L&®hHé§WMgg#@m96] Those skllled in
the art will appreciate that nunmerous changes a

nd8) f | &A}qumg félgnccw@pﬁua@ qfoformegliay dibrwith @ ama@alhﬂfmmdme -2-
of the such changes and
nDdifleéFMgﬁéhggﬁﬂgng e mnthout departing fromthe

spirit of the inventi It is, therefore, intended

that the appended cl grnms cqyver all such equi val ent
variations as fall wijthin a e true spirit and scope of

the i nventi on. R
)
SO4H

NH,

wherein R is as defined above, to form a compound of formula



SUBSTI TUTE SHEET (RULE 26) WD 2005/ 092883
PCT/ US2005/ 009154 -30- What is clainmed is: 1 A
wonrosaesssg or preparing a conpound of fornula | PCi/usSROBI009154
N NO~ A1 N Are or pharvficeutically acceptable
salt thereof; wherein Ris Cl-C4 alkyl; Art is C6-Cl12
aryl optionally subst izt Wth up to three
substituents independently|jsel ected fromthe group
consi sting of halo, | koxy, al koxycarbonyl,
nitro, amino, alkyla kyLemino, ATal oal kyl ,
di hal oal kyl, trihal oal Ryl, cy&no, any am do
substituents, each al kyl havi ngo nofe than six
carbon atons; and Ar2 is di hydrobenzodi oxi nyl,
benzodi oxi nyl, or phenyl optionall substituted with
up to three substituents independgntly selected from
the group consisting of hal o, netlhoxy, hal onethyl,
di hal onmet hyl and tri hal onet hyl; cOsprising the steps
of : (a) dialkylating an ani no- subst i t it ed aryl
conpound or am no-substituted heteroEryI conpound of
formula Ar2NH2 wherein Ar2 is as defAfied above, with
2- hal oet hanol to form a conpound of forrmula Il: WO
2005/ 092883 -31- PCT/ US2005/ 009154

wherein R is C4-C, alkyl and Ar? is as defined above;
(d)  hydrolyzing the compound of formula IV to form a compound of
formula V:

v ;
and forming a salt of the compound of formula V; and
(e)  acylating the salt of compound of formula V with a compound of

formula VI:
0]

PN

Vi

Ar X



HOOHATr2 | | and formng a salt of the conpound of
formula I'l, (b) activating the salt of the conpound of

woéaoommzessl to form a corresgondl ng conpound BET/US2005/009154

10.

11.

formula I1l: LL N A2 3wherein L is a | eaving
group; (c) coupling the conpound of formula Il wth
an ami noal kymheyeindX lm-hZHo ah;ﬂaﬁul fsaas defirediabove;or nul a

R NNI1  SO3H NH2 V\/ner iS efj ned above, to
forma &F%Hhﬂ&omp%’ldn%f 9”“11 %ﬁ%‘d /%%%%3 32-
PCT/ US2005/ 009154 R N N | SOSH N Nr2 |V wherein

Ris G- alkyl and Ar2 is as defined above;
A process according to claim 1, wherein said aminoalkyl(pyridine-2-

yl)sulfamic ~ acid is formed from its 2-(5-alkyl-2,2-dioxo-2A°-
[1,2,3]oxathiazolidin-3-yl)-pyridine precursor.

A process according to claim 1 or claim 2, wherein said aminoalkyl(pyridine-2-

yl)sulfamic acid is 2-aminopropyl(pyridine-2-yl)sulfamic acid.

A process according to claim 3, wherein said aminoalkyl(pyridine-2-
yl)sulfamic acid is (2R)-2-aminopropyl(pyridine-2-yl)sulfamic acid.

A process according to claim 2, wherein said 2-(5-alkyl-2,2-dioxo-2)\6-
[1,2,3]oxathiazolidin-3-yl)-pyridine precursor is 2-(5—methyl-2,2-dioxo-2)\6-
[1,2,3]oxathiazolidin-3-yl)-pyridine precursor.

A process according to claim 1, wherein R is methyl.

A process according to any one of claims 1 to 6, wherein Ar' is a substituted

phenyl.
A process according to claim 7, wherein Ar' is a cyano substituted phenyl.
A process according to claim 7, wherein Ar'is a p-cyanophenyl.

A process according to any one of claims 1 to 9, wherein AP is

dihydrobenzodioxinyl.

A process according to any one of claims 1 to 9, wherein said amino-
substituted  heteroaryl compound is benzodioxane aniline or

dihydrobenzodioxane aniline.



(d) hydrolyzing the conpound of fornula IV to forma

conpound of formula V. R NNHN N Ar2 V and
woOaoosimagesa salt of the conpound of formula V; a0w/uSegos009154

acylating the salt of conpoutdd-of formula V with a

compound of formula VI: 0 Art X VI W 2005/092883

PCT/ US2005/ 009154 -33 wherein X is halo and Ar' is as

def| ned above; to forma conmpound of forrmula | as

12. defA REACERS FECOrEINGA Elrims § T awberain igid @mingiswbstituted heteroaryl

T e
[1, 2, 3] oxat hi azol i di n-3-yl)-pyridine precursor. 3. A

progess according to claiml or claim2, wherein said
13. amifh JIPRSPY ARCPEHIRG - 19. apy) ene fafnflgimei § tos9, wherein said amino-
> aui e P f A : A
e SRRSO UL A S S BB e
am noal kyl (pyridine-2- yl)sulfamc acid is

(2R) - 2- am nopropyl (pyridi ne-2-y|)sulfamc acid. 5. A

14. b ok BEACERS BRI 16 500 i of clills dith Gywierein L 7 halo, tosylate,
2- (rhes\14te! of pbreirdpPeiffl
[ 1, 2, 3] oxat hf)g)zTol i di n- -b‘lfﬁ’?’(a'?’ﬁ'di ne precursor is
2- (5-nmet hyl -2, 2-di oxo- 2A6-

[1, ' lidin-3-yl)-pyri.dine precursor. 6. A
15. pr £§B§J§%§§%g#§@bg Foo&@frﬁi)ﬁﬁ'v We\m@rl-e'isr{ﬁ?&sﬁ%t%t hyl .
16. A process according to claim 14, wherein L is halo.
17. A process according to claim 16, wherein L is chloro or bromo.

18. A process according to any one of claims 1 to 17, wherein X is chloro.

19. A process according to any one of claims 1 to 18, wherein step (b) is carried
out in the presence of a tertiary amine.

20. A process according to claim 19, wherein said tertiary amine is triethylamine.

21. A process according to any one of claims 1 to 20, wherein said 2-

halooethanol is 2-chloroethanol.

22. A process according to any one of claims 1 to 21, wherein said dialkylating
step is carried out in the presence of at least one inorganic base in aprotic

solvent.

23. A process according to any one of claims 1 to 22, wherein said salt of the
compound of formula 1l is an inorganic salt.



7. A process according to any one of clains 1 to 6,
wherein Ar' is a substituted phenyl. 8. A process

weaeowvod2gsg to claim7, wherein Ar' is a cyano PCT/US2005/009154

24. o

25. ¢

26.

27.

28.

29.

30.

substituted phenyl. 9. A pr-8bess according to claim
7, wherein Ar' is a p-cyanophenyl. 10. A process
according to any one of clains 1 to 9, wherein Ar2 is

di :Rldr obenzodi oxjnyl. 11. A gr ocess according to any

ROcPSS RECATding 9o QAP YAedeiANHE- Salfbt thaicempound of
he [ xane aniline or
di ﬁ%@g%é‘n'zs% i g é’ﬁﬁé}u neggtl\o 2005/ 092883
PCT/ US2005/ 009154 -34 12. A process according to

cI im11, whereinh said am no-substituted heteroary
BEf?ﬁﬁﬁssa%oéd'él‘Qhﬁﬁ’d%yw?z@[ 1"34']"& bk @%Mmeéﬂmn%a'd salt of the
13. r of clainms 1 to 9,
V\/ngpﬁ?ﬂry@gﬁgggﬁnﬁ@%-@Hséqu%s‘tiﬁrggxlg%ﬁyI compound i s
ani line or napht hal enyI am' ne 14. A process accor di ng
ny one of cl wherein L is
tos‘Wé‘P%eSS ﬁﬁ%?/déﬂ% too?'atm b?%nwﬁﬁéﬁwl%%ﬂf%ﬂmix‘,\he ggmpound of
A RERSAEY @%ﬁmog,entm&#@é Syi4, wherein L is
mesyl at e. rocess according to claim 14,
wherein L is halo. 17. A process according to claim
16,, wherein L is chloro or ro
ac b erse aacalind fuar oB a7 R 010125, iETRR saig acgvating step
chl(@y.@ cahfed At maﬁaéﬁataﬁ;:@mmgamt B2y t@@%ogf 2s¢ca' ms 1
18, wherein step (b) is carried out in
presence of a tertiary amne. 20. A process accordl ng
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cl aitampbratore 6f frahedout 0°a 1© aboutakeget hanol is
2-chi oroet hanol . 22. A process according to any one of

claims 1 to 21, wherein said dial kyI ating stepis
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anys @nempfounkjajfm@rrﬁmanZZ wherein said salt of the
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A process according to claim 1 wherein said compound of formula | prepared
is  4-cyano-N-{2-[4-(2,3-dihydro-benzo[1,4]dioxin-5-yl)-piperazin-1-yl]-propyl}-
N-pyridin-2-yl-benzamide or pharmaceutically acceptable salt thereof.



conpound of forrmula Il is an inorganic salt. WO
2005/ 092883 PCT/ US2005/ 009154 -35 24. A process

wecewsrod2asg to claim 23, wherein said salt of tReT/US2005/009154

31.

32.

33.

34.

conpound of formula Il is a3fydrogen chloride salt.
25. A process according to any one of clains 1 to 24
whév plogesaadcaraling tuf clame 29¢ wineezindaaf compouhd of forenuda | is (R)-4-
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(b) |s carrled at a tenperature of from about OCto
ﬁS % rocess accor dj. to_cl ai 7
detradtcedia REPCess goppiingiq.any pag ciclaims 1 to 31.
terrperature of from about 02C to about 159C. 29. A
process according to claiml wherein the conmpound of
f oAmaarapgsitemmanaerising: a conpound of formula |A: R NN

wher ei n2sXpa st el by YE PRt T pr s SRgts 71951 and
4- cyanoaiNebgt bde baaandb@mﬁb"amy%eégiabiél&:&ﬂri@w n-5-yl) - pi
perazin-1-yl]-propyl}- N pyridin-2-yl-benzam de or

pharmaceutically acceptable salt thereof. WO

20 I&%C /009154 -36 31. A process
acgordl ng to %UQ#% " wherein said conpound of

f or nul aal least ¢fd cémpound of formula I:

cyano- N-[ 2-[ 4- (2, 3-di hydro-1, 4- benzodi oxan-5-yl)-1-pip
erazinyl -propyl]-N-(2- pyridinyl)-ben

|
Ar?

I
or pharmaceutically acceptable salt thereof;

wherein

Ris C4-C4 alkyl;

Ar' is Cg-Cyz aryl optionally substituted with up to three substituents
independently selected from the group consisting of halo, alkyl, alkoxy,
alkoxycarbonyl, nitro, amino, alkylamino, dialkylamino, haloalkyl, dihaloalkyl,
trinaloalkyl, cyano, and amido substituents, each alkyl having no more than
six carbon atoms;

A is dihydrobenzodioxinyl, benzodioxinyl, or phenyl optionally
substituted with up to three substituents independently selected from the

group consisting of halo, methoxy, halomethyl, dihalomethyl and



we 2prspdesss produced by the pr

35.

36.

37.

38.

39.

32. A product produced by a process according to any

one of clains 1 to 31. 33. A conposition, conprising:
gess of any one ®CT@IS2008M09154

1to 31; and at |east one ir maceuti cally acceptabl e

carrier. 34. A conposi t| on conpri sing: at |east one

cotrisleretylif or mul a | : NN NO~A1lN Are or

har mac e sal e e
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subsinipbuitiof, v & irder bptrteftr&ﬁpéwﬂusm foudlzsl; and

|ndependentl sel ected fromthe grou%acon5|st|ng of

hal o, alaépl tham kakgut b%oxXpeaveighy| bagedr on dhe nweight of the
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al kyl having no nore than six carbon atorrB Ar2 is
di hydr obenzod| oxi nyl, benzodi oxi nyl, hen I
opA| ePrappynd samdmgtf@dcimmh%mh%ewﬁé guagt it gegepound of

ntly selected fromthe group consisting of
f{;‘?ﬁﬁ,@?ﬁ hal onet hyl , di hal onet hyl and WO

2005/ 0928®37- PCT/ US2005/ 009154 __t ri hal onet hyl/'@
| ess than\about 0.5% by wei gk o..t, on t he wei ght
the conpositNon, of _a di Ne ¢ nd of N
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impurity. 35. A conpound accor di ng to cI aim 34 wherein
said dinmer is a conpound of

wherein Q is H, -CHs, -CH(CH3)2, CH(CH2)>.CHs, or CH(CH2)aCHa.

A compound according to claim 35, wherein Q is H.

A compound according to claim 35, wherein Q is -CHs, -CH(CHz),,
CH(CH)2CHs, or CH(CH2)sCHs.

A composition according to any one of claims 34 to 37, further comprising at

least one pharmaceutically acceptable carrier.

A composition according to claim 34, wherein said compound of formula | is a

compound of formula 1A:



formula A oo 0 OOA wherein Qis H -CHS,
-CH(CH3) 2, CH(CH2) 2CH3, or CH(CH2)3CH3. 36. A

woanpmazss3accordi ng to claim 35, wherein Q is PCTR82008009154

40.

41,

42.

43.

44,

45.

46.

compound according to clai m-@%- wherein Qis -CH3,
-CH(CH3) 2, CH(CH2)2CH3, or CH(CH2)3CH3. 38. A
conposition according to any one '
further conprising at |east one
acceptable carrier. 39. A conposjtion agcording to
claim 34, whereingsaid c ound G [
conpound of for nul a\l\A/\e&g R
PCT/ US2005/ 009154 -38- R N 0 Art

N Ar2

I A or
phar maceuti cal | y accept abl rt thereof. 40. A
conposi tion accordi o any one of clainms 34 to 39,
wherein Ris neth A conposition according to
any one of clains 34 to O wherein Art is a
substituted phenyl. conposition according to
claim4l, wherein a cyano substituted phenyl.

43. A conposition ac rdl ng to claim42, wherein Art
is a p-cyanophenyl . 4;(!,2 A conposition according to any
one of clainms 34 to 43, whereijp Ar2 is
di hydr obenzodi oxi nyl .

or pharmaceutically acceptable salt thereof.

y

A composition according to any one of claims 34 to 39, wherein R is methyl.

A composition according to any one of claims 34 to 40, wherein Ar' is a
substituted phenyl.

A composition according to claim 41, wherein Ar' is a cyano substituted
phenyl.

A composition according to claim 42, wherein Ar' is a p-cyanophenyl.

A composition according to any one of claims 34 to 43, wherein Ar? is
dihydrobenzodioxinyl.

A composition according to claim 34, wherein said compound of formula | is
4-cyano-N-{2-[4-(2,3-dihydro-benzo[1,4]dioxin-5-yl)-piperazin-1-yl]-propyl}-N-

pyridin-2-yl-benzamide or pharmaceutically acceptable salt thereof.

A composition according to claim 34, wherein said compound of formula [ is
(R)-4-cyano-N-[2-[4-(2,3-dihydro-1,4-benzodioxan-5-yl)-1-piperazinyl-propyl]-

N-(2-pyridinyl)-benzamide or pharmaceutically acceptable salt thereof.



45. A conposition according to claim 34, wherein said
conpound of formula | is

wWO-2005a0288B { 2- [ 4- (2, 3-di hydr o- benzo[ 1, 4] di oxi nPETHISY008/009154

47.
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49.

perazin-1-yl]-propyl }- N pyr3%i n- 2-yl - benzamni de or
pharmaceutically acceptable salt thereof. 46. A
c oAmmsnpositioraacoodiimgtd anyg loaernf3aimsnd4 éo 46s aingdrein said dimer is

conpoun f for al is . )
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- L é&n%@ﬁi@ﬂ] -propyl]- N-(2-pyridinyl)-benzam de or
pharmaceutically acceptable salt thereof. WO

2005/ 092883 PCT/ US2005/ 009154 -39 47. A conposition
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