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WD 2007/ 136689 PCT/ US2007/ 011810 CRYSTALLI NE FORMS
AND PROCESSES FOR THE PREPARATI ON OF PHENYL- PYRAZOLES

wOSEFIIB668S MODULATORS OF THE 5- HT2ZA SEROTONI N RETERII0R011810

FIELD OF THE I NVENTION 5 The present invention relates

to processes for preparing phenyl -pyrazol es of Fornula

(I') and salts and pharmaceutical conpositions

t hereof, useful as nodul ators of 5-HT2A serotonin

rec tor activit The present invention also relates

LERVSN 4D FROFESSES S LEE RRGPARAGIPN OF PHENYL-
mmzelmmsﬂm ASHIOTIUL AYORS OR TAESHE, SEROTIGNIN RECEPTOR
crystalline forms of 5-HT2A serotonin receptor

nodul ators, conpositions thereof and nethods of using

the sane. 10 BACKGROURIEIFOFHEHEINVENIINNRecept ors for

ser ot Oﬁ{eq;résﬁmhﬂ%%y Ieﬁa)(égtt@mo@&ses%ﬂﬁlpaﬁg F‘S‘;?lgkﬁﬁ%@ ¥ Formula (1)

class of G protein coupled receptors

reae 69t grd Pharmagsuticad eempasitions hgear. yeastlagodelgtors offSdi Fa gerotonin

tréeeptor Activity. ThéyprestalinVedtby alsb AddtbkStb ViflermERBERS used i m the processes, and
sub amlies are further divi deg i nto subtypes.

ShelrRIFRATatione The prssqnt nvention atsp rejategtogrxsrauty f?l?ﬂs&fﬁpée serotonin
re&epr Modelkblotsy patposhiohl éreofantihafhoda bfushgHi ameCer t ai n
phenyl - pyrazol es are nodul ators of 5-HT2A serotonin
receptor activity useful in the treatnent of platelet

aggregation, cor OMQW@E@WHPM al

i nfarq toci '
st rok eﬁécg%{?rls g(lgr%?rstg?ﬁ ¢ m?‘?% %@Fq ar? fortant class of G protein
FSRMPAEEAPIOBS, RSTRPRIN FerEpters ATe dawgﬁ%dalmc’dﬁvearsubfamgmggf{gmed to as 5-HT,

tthetgos-HThahavdiey. afhest @Bfaﬂﬂﬁe‘é gredﬁd:t&r idneeaesto BEBEEIRO S Fér example, the
| es, de

e chogi. 20
S SRR ERER o i~ GPsAR DR OB YA &P SHTic. Certan
@ymﬂfpwazolds zro mepdnlatorpef\belfibsiissrotoaatutepse hetiviiy lusefuli ia the treatment of

gﬁg’ca@tl Ofggx%gﬁloéf’g%&%% Q’tery'\@eﬁg gﬁ}égﬂgélelgka%tl%gl dh'd;{ngleﬁttlgcﬁjlemlc attack,

I sor sorders,

FEBR.EEPkS, awa@brébélmélmmqt famation, asthe posypiviinggherpsf, agitation or

ANGmben thlsl‘egﬁ belﬁ%ﬁﬁﬁ%@’soﬂfeﬁgdxﬁg EH&G&H&% JTx@é’lls, régmtaft@é sychosis, Gilles de
exanpl e mproved stability, sol ubil ¥ ?

- 35 Tahgits ﬁqsymiwep*ﬁmlﬁﬁwdergyrgaw & @Qﬁgﬁsscb@ﬁ% rpffyc%tefgchforder

tﬂaﬁd‘hesﬂs Sicad sﬂﬂg)@hﬁglanﬁﬁ&mf §thzﬁﬁMIexﬁﬁ NOS &hizoplatihis and related disorders,

s¥ 1so Sdbrssé)l -raaﬁeg le?rggrsyp%gss VF %uﬁt!{?)ﬁ? Leéd(?eélf?ﬁ%glppathy, and the
4*@2 (4 (3 nethoxybenzanldo) 2- (I-nethyl-lkkpyrazol 5-

yl) phe@%b@ag&g@@ohg;gﬁ%%h{u 4'611 cx_r El g{pﬁ' d stg&%&?g Q(ﬁ&bqgty shelf life,

as _Form | cr sta
aeg in uvz( @W@F@i‘%@f? ﬁ?ﬁSIS@BgY g)_ugl}_t, Pf’é‘tcﬁﬁl?n ¢ngoing need for new or purer
Haly hﬁﬁ?ﬂes , Solyhtpd) BBy hEHhiy |c}yf§téﬂﬁ16 3R ok ex1§:ﬂxtg)| dglEhmolec_:ules The
car as Fo e e rern
e TR £esfie ot Shalim s aq me LN o
Whmmmnﬁrp@uhm—lurd eplodds desigriated mpForavi, amt thé crystalline form of 4-
aa@é\{zlyis EZS (A@Qéﬁorcﬂj%ﬁ 2t e —aﬂeolf rﬁ%t}_ll_%rﬁéﬁich @ﬁrl)?gﬁrgé/) gpxperazm—l -
i lwnsp@ﬁxsﬁf@rnpate desigptpdes Faun BYeseribidiereirheipmecthig em ethey needs.

a differential scanning calorinetry (DSC) thernogram
for crystalline__Forml of Conmpound 7 of the |nvent|on

(TA | nst r ument s BHSEF WP% GF A HE BRAWIN

Figure 1 depicts a thermogravimetric analysis (TGA) thermogram for crystalline Form I
of Compound 7 of the invention (TA Instruments TGA Q500 in open cell; 25-300 °C; 10
°C/min).

Figure 2 depicts a differential scanning calorimetry (DSC) thermogram for crystalline
Form I of Compound 7 of the invention (TA Instruments DSC Q1000; 25-250 °C; 10 °C/min).
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1 WD 2007/ 136689 PCT/ US2007/011810 Figure 3 depicts a
powder X-ray diffraction pattern (XRPD) for a sanple

woanmi7aBeismg crystalline Form | of Conpound 7 PCT/US2007/011810

(PANal ytical X Pert Plus Powder X-Ray Diffractoneter;
5.0-40.0 20). Figure 4 depicts a dynam c vapor
sorption (DVS) scan for crystalline FormI| of 5
Compound 7 of the invention (VTI dynam ¢ vapor

sorption analyzer). Figure 5 depicts a
t her ndjgergidrdspicis@ nemdeySiray diffaayion prsternd FREM) ffierya sample containing

CrBlIfeFolR T Epwh oun@¥ (EARBOHAA XIpdriBlud PUER: KOBay(Dfractometer;
Ié/nstruorrents 00 in open cell; 25-350 C, 10

20k gure 6 depicts a differential scanning
cal or lmghrem (¥eaS€§)a dyR@nisgpa ofplibn (DYS)isadid foﬂe%ﬁﬁémg g%rg{ 1of
StI une
SRMBOUIET orBe bition TV B apon MRS AFA &b ot

X-ray Eigirfersai:pmtsra tb@‘tltoglamn(em}dyﬁl@ KT@A} thegphagram for crystalline Form I

| o o
%SR‘RE#P oD e VR CRndullhle 16p L3OPRPER o 25:370.7C; 10 Clmi
5 0- 4 lgmz@)depmsgma@ersmwéﬁﬂawgg aalezyn%tm @SE fhrsrmogram for crystalline
FRHAT bPBokpd(RN 9&%{& lﬁ%nsr{ st BkirkRg S 08@'Q1006;28290 E; D °C/min).

of the_jinvention nam ¢ vapor sorptio
anal yZagyre 71@p§tammmi "c%-rwé% (%%%’Da fraspple containing

i coysedMline@omp I 0¥ Cotapound Mt(BANalytiaal XOPECHSSPGwded [X-Ray Diffractometer;
psr(%%%rd'og}g&conpounds of Formula (1): NNNH/ X*\ N\
P .

O or a salt formthereof, whereini: R is
Cl1- C8 Eibwnel8 depigtsa, dy@aln'@&ahm soptiky (D6$) sCin 108 crybtalbing FormXt

I
Icimlqmm% 2 éluﬁga?&enyl Cl1- @%tﬁoﬁoﬁnqﬁﬁ%%l oaIC&yIC8

C1-C8 25 hal oal kyl, arylalkyl, aryl, heteroaryl or

het er oaryl al ky] eacsummitabhyrmmmﬁeﬂ with
C1l-C8 hal oaI kyl or

| kyl , hal o,. al_kox
corpr | D PaRieP e BTy BUT 61 PrRBFSSe Fappoae fagoppds of
[FoNnilakDR1 HO O (I1) wth a conpound of Formul a

(111y: N~N

or a salt form thereof,

wherein:
R! is C,-Cg alkyl, halo, C,;-Cg haloalkyl or C,-Cg alkoxy;
X is O, S, NR? or CHR?; and
R? is H, C,-Cs alkyl, C,-Cs acyl, C;-Cs alkenyl, C,-Cq alkynyl, Cs;-C; cycloalkyl, C,-Cg
haloalkyl, arylalkyl, aryl, heteroaryl or heteroarylalkyl each optionally substituted with
C,-C; alkyl, halo, C,-C; halbalkyl or C;-C; alkoxy;.

comprising reacting a compound of Formula (I):

s
N~
;N H
= N R
HO o
an

with a compound of Formula (IIX):
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2 WO 2007/ 136689 PCT/ US2007/011810 x OH (I11) in the
presence of a trisubstituted phosphi ne and a conpound

woaavimngeashe Forrmula (A): O Ra QANsSNUO Rb | O ¢&)Y/US2007/011810

wherein: Ra and Rb are each, independently, C1-CIO
alkyl or C-C 7 cycloalkyl; to forma conpound of
Formula (I). The present invention further provides
processes for preparing conpounds of Fornula (li)
conprising reacting a conmpound of Forrmula (IV): RL O
wherein: Y is halo, Crlorx(r§C»R3 and R3is Cl-C8

al kyl, Cl1-C8 al kenyl, C, alhkynyl , C3-C7 cycl oal kyl ,
C, - C8 hal oal kyl aryIaIkyI aryl, ®Rteroaryl or

het er oaryl al kyl each optlonallaxgubstltuted with Cl-C8
al kyl, halo, Cl-C8 hal oal kyl or Cl1-C8 al koxy; with a
do theauesanasfof B buiswbstiutedphosphing aniidomp@utld (1) or a

sabigtierehai®).f orma conpound of Formula (11). The
present i nvention further provides processes for

preparing a conmpound of Form@la (V) or a salt thereof
conprising reacting a co % \“chgyla (VI): NN
NuR4 HO O (VI) 3 WD 2007 2007/011810
4)
wherein: )
R® and R® are each, independently, C,-Cpalkyl or C;-C ; cycloalkyl;
to form a compound of Formula ().

The present invention further provides processes for preparing compounds of Formula

(IT) comprising reacting a compound of Formula (IV):

Y~ /( lR‘

o
av)
wherein:
Y is halo, OH or OC(O)R’; and
R? is C,-Cs alkyl, C,-C; alkenyl, C,-Cg alkynyl, C;-C; cycloalkyl, C;-Cs haloalkyl,
arylalkyl, aryl, heteroaryl or heteroarylalkyl each opt10nally substituted with C,-Cs
alkyl, halo, C;-Cg haloalkyl or C,-C; alkoxy;

with a compound of Formula (V):

N‘N/

/4
HO

)

or a salt thereof to form a compound of Formula (IT).

The present invention further provides processes for preparing a compound of Formula

(V) or a salt thereof comprising reacting a compound of Formula (VI):

N*N/

{~ H R*
%T
HO 0
(VD)

3
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wherein: R4 is C1-C8 al kyl, Cl1-C8 al kenyl, C1-C8
al kynyl, C3-C7 cycl oal kyl, arylal kyl, aryl,

waebw@Ericessyl or heteroaryl al kyl each optional | yPCT/US2007/011810

substituted with C1-C8 al kyl; with a cleaving reagent

to forma conmpound of Formula (V) or a salt thereof. 5

The present invention further provides processes for

prepari ng conpounds of Formula (VI) conprising

react_i ng a conpound of Forrmula (VII): NN O R4 HO
91 with an anmine in the presence of an acid to

f or m artie mpay Aty T, 6 ke, (c,\{tg alkyhifE CRUCH S 9d)balkyl V@bl PN ary],

For mil S PR RESTAR Sy oY PR B RR NG

l?\@rtlnmblaavm@t)eagemthl forin-gconfrodhd ofif drinula (¥poprosaitthendoft he

For m,II ’f‘h %%sentQmé%fuﬂﬁxé) rmvi’ge% SSeg'?) éé&%@aclo%gg&ydrs of Formula
"allrﬁ%y‘?actl%a@m@y @%\‘lea (811)1 al kyl, aryl,
het eroaryl or heteroarylalkyl each optlonally
N. 00

b presence of a
la (VI1). The

Lewis acid to forma conp
present invention further processes for

prepari ng conpounds of Formgda 0 (VI) conprising

reacting a conpound of Formul gﬁ}(l I1): NN NRa 0O

(VMII'1) with a denethylating age to forma conpound

Qflqltm atuth@in(tvd bresenée mnaeﬁﬁé m&&%@@ﬂ&&%&ﬂ@ a-\i-ﬁ 10

The prgsen nven urther provide rocesses r

pr epari ngD %:Sgnrrtﬁ%ﬂené g“f& rt a NS %EEWBW%W’?B’WUMS of Formula
@a&wwgnansmmmmompomqfﬁbam(u 7). qF

with a compound of the Formula (X):

wherein:
Z is halo or OC(O)R?;
R’ is C,-Cg alkyl, C,-Cs acyl, C,-C;y alkenyl, C,-Cy alkynyl, C;-C, cycloalkyl, arylalkyl,
aryl, heteroaryl or heteroarylalkyl each optionally substituted with C,-C;s alkyl;
in the presence of a Lewis acid to form a compound of Formula (VII).
The present invention further provides processes for preparing compounds of Formula

(VI) comprising reacting a compound of Formula (VIII):

(Vi)

with a demethylating agent to form a compound of Formula (VI).
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NNNO (IX) wth a conmpound of Fornmula (Xl): O HOAR4
(XI') and an amne to forma conpound of Fornul a

wOYd711B668The present invention further provi deBCT/US2007/011810

processes for preparing a conmpound of Forrmula 5 (V)
conprising reacting a conmpound of Formula (XIV): O
RBN, I \NR4 RO HO O (XIV) wherein: R8 and R9 are
each i ndependently C, -C8 al kyl or arylalkyl; or R8
and R9_together with the nitrogen atomto which they
are bolif BEKEdavErHfugher mrovides@resesres {pr prsparipg compounds of Formula
¥ TH) edigjstigittacgh®al pompduhd offBérimla (dixyr azi ne in the
presence of a catalyst to form said conpound of
Formula (VI). The present j ntion further provides
processes for preparing a of Formula (XIV)
conprising reacting a conpound romula (XV): 0 NuR4
HOI / O 15 with a conpound™gf la (XVI): R8

RO, \NW (XVI) wherein: Wis fornmyl or -CH(OR10)(COR'
); 5 WD 2007/136689 PCT/US20041X11810 and R10 and R
are each independently C -C$ alkyl; to formsaid
SBMATPesrd eidfomrla R vy . The present invention
further provides processes for greparing salts of
conpounds of Forrmula (1): Nl-—lgl/U\R“

(XT)
and an amine to form a compound of Formula (VIII).
The present invention further provides processes for preparing a compound of Formula
(VI) comprising reacting a compound of Formula (XIV):
O

H
8 4
R  Ho ©

(XIV)

wherein:

R® and R’ are each independently C,-Cy alkyl or arylalkyl; or

R® and R’ together with the nitrogen atom to which they are both bonded form a

heterocyclyl or a heterobicyclyl group;
with methyl hydrazine in the presence of a catalyst to form said compound of Formula (VI).

) The present invention further provides processes for preparing a compound of Formula
(XIV) comprising reacting a compound of Formula (XV):
O

Y
HO ©

XV)
with a compound of Formula (XVI):

wherein:

W is formyl or -CH(OR'®)(OR'));
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X N(R LI- N'"~~O/ 05 01) conprising reacting
a conpound of Fornmula (I) with a salt-formng acid to

wobanimiaesal t of a conpound of Fornula (1). Thecprss®nniigio

i nvention further provides salts of conpounds of
Formula (1) prepared by the processes descri bed
herein. 10 The present invention further provides
phar maceuti cal conpositions of conpounds of Fornula
(1) prepargd by, the processes described herein. The
ofrercarh Résrepdeadly e€s albounds of

Forfei @id dokpouddsiRekauleYkxrwnd Fornula (VI1) prepared

R R R R —
JEdrimla4)f 3- met hoxybenzam do) - 2- 15

(1-met hyl -1 H pyrazol - 5-yl ) phenoxy) et hyl ) nor phol i n-4-iu

m chl oride. In sonme enmbogirnts tge p nt invention

provi des (4-(2-(4- t hoxdbeng Q 1
2-(1-nethy|-|prr%§2N-5-y|) oxyl et hy! ) Ror phol i n- 4
-ium chloride havin ystabt TRe . In sone

enbodi ments, the present i nvent& on provides
4-acetyl -1 -(2-(4-(3- 20 )

f 1] -2 I r le= 5=

(TR RRE RS ormalels IR ] S ARDBRAA ot
eiPErpeefttormplaépr esent i nvention provi des

4- acet Yhe ;Lre(e_gr ifrdentidn further provides salts of compounds of Formula (I prepared by

fth%or obenzgmﬁgo%flz,f(-hl- met hyl - | H pyr azoF- 5-yl ) phenoxy) e

t RY PYOSTREEHAET *S"th car boxyformate havi ng

cryst aThd preschiibvention Rithknprevides phagmpdeutiBl @mpbiidons of compounds of
ent I nvent. rovid cO sit.ions conprising a

%%FQI iMe %eg rb%q%%)pr? %eésﬁgﬁssgﬁ ion. I'n some

enbodi '_ﬁhf_mrssgent ineentipe Suther providestdopmowrds ef Bersnula (IT), Formula (V) and

CASRARI (VIS g&g&gagg iR a6k efes &Jsxxﬁﬂealhk}eﬁ@ formof the

i nventjon an pharmaceutically acceptable carrier. )
| n sont® seFESEPALAEats, thprrepmbigetion pyvifies Ar241-6\mgibexybenzamido)-2-
P(loaaRAas-h@hzod5SMphénddy Rihy SRofphysd-Alikh BRlofigy. m of the

i nventjon as | as crystalline for red b .

e pr 88 gubSaimeas, e Binsatvetios proes B E2AHE melorybenzamico)-
| 2WenttiheliRl AMpeaizel Ssylipeiog eifydinompidith-dtiinghRridefasng crystalline form
receptor conprising contacting said receptor with a

salt or a crystalline formas described herein. 6 W

2007/ 169 cpbrdinspogi¢ preseat dvention pravides faorty ne (@3-

tﬂ@orweﬁéa%ﬁao)tznmsrﬂ&thgtumﬁﬁxid;lg%ﬂﬁﬁ&myﬁu{yg?ipyaaﬂl1Lin& a

5HT2A rel ated di sorder conprising admnistering to a
pEPoERtomeneed thereof a therapeutically effective

amount nGbma efbbdimdhts Ah€ prgsehtinkéniien pyvidea s-a6@gicT-{20@d3-

Bﬁ%o\?c:)bn gzsalmﬁ%%%éﬁénei%g}%?l:‘}gg o %zf}dé—SE}F)E)Pgr{ogs)%ﬁ}yl){)ggrggg—l 1gln.lm carboxyformate
having crystalline form I.

In some embodiments, the present invention provides compositions comprising a
crystalline form of the invention.

In some embodiments, the present invention provides compositions comprising a
crystalline form of the invention and a pharmaceutically acceptable carrier.

In some embodiments, the present invention provides processes for preparing a
crystalline form of the invention as well as a crystalline form prepared by the processes.

In some embodiments, the present invention provides methods for modulating a 5SHTa

receptor comprising contacting said receptor with a salt or a crystalline form as described herein.
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5 aggregation, coronary artery di sease, nyocardi al
infarction, transient ischem c attack, angina,

woebowkaessat ri al fibrillation, blood clot fornmPCoMS2007/011810

asthma or synptons thereof, agitation or a synptom

t hereof , behavi oral disorders, drug induced psychosis,
excitative psychosis, Glles de I|a Tourette's
syndrone, nanic disorder organi c or NOS psychosi s,

psychotl c dis ch05| s, .acute_ schi zophreni a
chr oni 2 S8%H F'i’gﬁ‘ﬂ‘r“g‘ﬁf 4 PSSR Fnsian Rodifesmathads fer Gasas 2 SHTa-

delard dabsler &anﬁisﬁg pdldirﬁswrmg t6a patieBbRtne€d theleat Lflerapeutically effective

i sor C Ieukoencephalopathy
ddmounpefra i % o %rmg %leéﬁrt?be%ﬁ‘ “d thereof a

t h er apbuwme ambgdlerf:rﬁtséhq Neseatmmmtlom progidesintthods f treating platelet
erg eﬁloln' Qo %L;{He?}ﬁd@é%é& Hyggzgdlgﬁﬁf%ﬁ&ronl 3§1gﬁqschﬁmi§ Sattacfk, angina,

i ment S, resent Invention provi des net

tSFre%ﬁ P! fé‘eﬁll?ﬁam;b oog(clas faymgtiene asgflema pysyswtapisghereof, agitation or a

| spnptoad therof, béh’:mﬁka@ BlsoldEN80E HddldideIohodd Lk ARtivSpsyOktSis, Gilles de
a}gqgatrlal flbrlllatlon conprising adm ni stering

BT P R R A QéXFE"P%%l pyphotic disorder,

gisyehobib,\weuta BEHitph@hiapchs@lid scﬁfzolﬁdhr&ha/ NES bdhiBphredil@Brelated disorders,
odl nent s

d I.bed h h esen
R oD e G e R PR S PO T e P et P plopathy by
adwwuiteringto wipetienp inateed tereafjythegatitioalyceffeptivesinmgnt of a salt or a

%ﬂg@t@ﬁg@é&b@dgg&lent in need thereof a
therapeutically effective anount of a salt or a

cr yst drispme ebedimgns, desspresepidavansipre P videpmepthodsfiireating coronary

eReadiiseRe fiyolaRBalRABRABS, taRMGH scRimiP a@aekd&élmﬁg Sn@fitrial
blood clot. formation in

the ris
Bk B By e g e ey ffctiv
corpnt cfiarsglt oaajmzmlhﬁaefonﬁ gs ﬂ@cxabena]bteent i n need thereof
ar ;2? r@ﬁ?ﬁé E?xoélrciﬁ]%grgg f C s ﬁt nvehtion ptePr%indFs mgtlhods of treatmg a condition
@ﬁ@é@tﬁé’ﬂﬂ@latﬁlhfeﬂgstee@@ntcommem adyministegug tdespmmmd@doﬁereof a
rtﬁéil&k%hﬂ&l Plaﬁecfﬁvé KmBnt o?§ sdi &qgnf‘slca@rgff&lﬁ{%t degcgible&] h&Bin.

i ndi'vi dua erln fromatr
conpr i 18isprge S’é‘h‘i’dﬁ‘in%‘tté ithegesepignyention promides lﬁeth@i?@fmﬁeﬁlea the risk of

dlddaRI R BetHiati6inl ayt afEibSIGdH) YicorsHRH By pSds sﬁrgé@l 1Bd19iﬁuzﬁ comprising
ﬂ%‘St z%l L ne for mtas (gﬁ?crl bed herein. In
GUTiHI e @ PRYRET Pnse reP%@ﬁf@P%wciﬂyoﬁﬁea%‘se an’i‘@t"ﬁ'cﬁﬁ sgjf or 2
terstallinedforan & deepibedlhgeinder conpri si ng adm ni st er| ng to

a pat 'Iggl)mgeﬁqp&{ I?anéj ]I%eg)qlesle txef fn (c):lg Ir\(/)% anpah gds of f%ugaﬁ&ne risk of

or a crys rm as escCr erein.
W@i%@ﬁ@tloﬁ nan mde\sétml suffevieg frlomatqml dbridlemnrembhiasg afninistering

ta £3iteNfine Y SR
o R Penf PP M S A e o

§ese ?’31 line form as described herein. In sone
e rrb odi | TRthS c:mbd’tﬁmﬂft@ ﬂﬁrﬁ'csleﬂ\fiﬁsmm&ﬂp@ﬁa&’d HEBod¥RY hed®g Qfsleep

LS Bl OB R R pUPY LBt b el o st or
GWSHllme)f@ma#SIdembed Imrmlas described herein. 7 WO

2007/ X3 9

Che pracongeoinheits He kot ifenlich RE0ReSHRRM TP RLAng o ayssomnia
dpPpatingaduanistcane i aéf@tlené P teesanghtiosiin gff%gﬂlm: prngung pf zngalttoo a crystalline
dForptdsl BEdHbad hhrerapeutical ly effective anount of a salt

In some embodiments, the present invention provides methods of treating a parasomnia

comprising administering to a patient a therapeutically effective amount of a salt or a crystalline

form as described herein.
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or a crystalline formas described herein. In sone
enbodi nents, the present invention provides nethods of

wonreEt 13639 pr ogr essi ve 5 nmultifocal | eukoencephaCopatdey/o11810

conprising admnistering to a patient a

therapeutically effective anobunt of a salt or a
crystalline formas described herein. In sone

enbodi ments, the present invention provides nethods of
treating hypertenS|on conprising admnistering to a

pat i enf same pEbedimenty.dbg pryseaf invantion proxidssmethods of tesgting a diabetic-

QElafRd G{sﬁﬁi%ﬂédnhﬂ?ﬁlngfaaﬂﬁlﬁ&n‘ég§ & %ﬁtpﬁga ﬁl@faﬁ%ﬁcalil}gstfﬁ:@hv%%unt of a salt
1 on prOVI es net hods of

enbodi t he F lnven

tF &SP mﬁ i asc‘l?g%ﬂ%f"g HEPadmi nistering to a patient a

t her apiasbine ainbydigkiiteahd presedtudition brodidefinktheds d¢f treating progressive
gnﬁ%é}&%alﬂlle koencte;?]harl]g’gaﬁlgd e%n%{xsrwgg%{r?glﬁteﬁ?%m ad)ézggrgg éheéepelétically effective
compolia selt ona eabtellios foam ag desstibdd Hervdn.f or m of t he

I nventyhQRmt ehbbfifiehts, tﬂéﬁ-‘é&ﬂ inventioh Bromm@mﬁ)éjdfg;%%n%’ hypertension

the present | nvention provi es use a conpoun
Semprigpe admigisiesing tq 3 PPé‘ef‘f(ﬂ’th?ré?euflPFélyl eﬁfszetmameumaf agapor a crystalline
i forrh Beddpéraeahakinon of a nedi canment for use in therapy.

resent i nvention_i dlre ted

DETAI D DES TI ON The

to pr glgég’é‘%gcgﬁ‘gmfﬁt? é}“h%fa °Rt jg¥entigp proyrides,methads g |t¥9i’1m}¥fpam
20mprikisg hdminéstbrinh @ny patieyt Athabsatit ANt ffactere uswimt of aSalt or a crystalline
§5§ﬂ%f&§$ﬂ£$%nln receptor nodulators for the

‘Sorders associated with 5- HT2A
ser ot oiispme ewbpdimentexthe eresshbinventidh providies sgiof ¢ cempdund or a salt or a

erystaflﬁl{e B4R BPE invES 8y usB & HOUSy. Syst em di sorders
.g., dementia, agitation or synptons thereof,

(e
behaviBrsame 81”?6‘%’5?%  theyergseRbiguaitiop prpxideg usgof Regnpound or a salt or a

s ysedliR! frm Of the) invBsioaeer 36 IO pleparafCdftadhddiciment for use in therapy.
psychosis, Glles de la Tourette's syndrome, nmanic

di sorder, psychotic disorder, schizophrenia, 25 acute
schizophrenia chronidnﬁbhﬂjmpDESﬂmaPTnms

schi zoeterp%éyea ﬁmn&ﬂé%e@l?@e%%cqg éandqntgnﬁéaetes' ftnktﬁé preparation of

cardi ovascul ar di sor . onary
dibgigyed phepraurarles thanra pesflop 5-H .a peplenin reqes@h ewiliators for the

atehasdht oiad"igirdﬂé?s sS4 AkLwitd 18] sehdtbih lréc@ﬁtb@&pre@é}@ﬁ Slafdr activity such
% n, blood clot formation, and the |ike),

4 gfrgbg@ I el neen st digrgE i deispihy gitation of symptoms thereof,

(Hebbédrilodisoedens, @slyctlbseq ot caNDS ﬂﬂ;@cﬂdsk,&lru@ihﬂﬁ&'d@sychosm excitative

gsic%%?? etssldgs dpdebl E)S“rre sdsI a %%C%];el?%c ?1 &% e;gﬁ%hcit{g\égsﬁ er, sch1zophrema

Schie ﬁénqubrenwhénmmsmnhremmé‘ﬁ@fﬁ srdrophrenis end wiatddhiisorders, and the

QuBRYascRPHiCd:8ds A L Rl -seia 3 ?dMQlf ti i
&?7)/ 136689 PCT/ GG L IRRARAR ARl ol htyreron, ransient
RIS attej: %}gngeas treie, atrial ﬁbnllahon, platelet aggrega‘uon blood clot formation, and

the like), sleep disorders, asthma or symptoms thereof, diabetic-related disorders and the like.
Example processes and intermediates of the present invention are provided below in
Scheme I, Scheme II and Scheme III, wherein each constituent member of the compounds

depicted are defined herein.



(IX) (VI1) OHO~IR4 (XI) R6E NN ONN NO Ral
RAHO (XI1) (Mita) NN NN NYR4 NuR& OHO{ O
wWOI7IBsa8YI ) 5 10 9 WO 2007/ 136689 PCT/ US2007POTA81®7/011810
Scheme Il NN~ HNN.~/ Nu RA NH2 Y. HOO HO (M)

(VV ~LY\RL 0(IV) x- N NN HNNHX) NRL

(111) OHNRL ~00 HOO (1) (I1) 5

Scheme I
X
4 N~N"
/N‘N/ Z R 2 N (o)
~o HO
Ix) (VII)
(o]
HOJ\R“
(XT)
RS
N~ /7 |
;N o N‘N/ N,O
= 4 / |
R = R?
~
© HO
(XII) (VIIa)
N—pn~ N—n~~
/ N H 4 / N H
= N\rrR - %NTR“
\O O HO (o]
(VIII) (V)
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Scheme 11l R8i OHRLNNWONR 44R8 s\ 10
NOR (XVI) HORHO (XV) (XIV) NN NYR& HO O (M)

wane7asemset of the present invention pertai ns POT/US2007/011810

processes, such as those exenplified by 10 Schene I,
Schene Il and Schene 111 (supra), that involve
conpounds of Fornulae (1), (H, 10 WO 2007/136689

PCT/ US2007/ 011810 (1I11), (I1V), (V), (M), (V),

(Mila), (vD), (IX), (X)), (X)), (XI1), (XIV), (XV) and
(XV1) or salt forns thereof$chgmedbin: R is Cl1-C8

al kyl, hal o, Cl1-C8 hal oal kyl or Cl1-C8 al koxy; X is 0,
S, 2 or CHR2; 5 R2 is H Cl-Ca alkyl, C-Ca acyl,

C1-C8 al kenyl ,New”c8 a|¢yny| C3-C7 cycl oal kyl, Ch—gS
hal oal kyl , ar W& R‘*heteroarxl or = NH
het er oaryl al kyl ea pt naI |y substituted with Cl1- )
al kyl, hal o, Clyg8 ™ oal R or Cl1-C8 al koxy; Y isHo
halo, OH or OC(OR3; R3 is Cl-C8 al kyl, Ci1-Ca al kenyl,
Cl-C8 al kynyl, C3-(Dcycl oal kyl, Cl1-C8 hal oal kyl, 10 (V)
aryl al kyl, aryl, heteroaryl or heteroaryl al kyl each
optional Iy substituted with Cl-Ca al kyl, halo, -C8
hal oal kyl or Cl1-C8 al koxy; R4 is Cl-C8 al Kyl ,

al kenyl , Cl-C8 al kynyl, C3-C7 cycloal kyl, aryl arkyiR'
aryl, heteroaryl or het eroaryl al kyl each opPional ly
substituted with - C8 alkyl; Zis halo or OC(@YRs;

15 R5 is Cl1-C8 al kyl, Ci1-C8 acyl -C8 al kenyl, C1-C8
al kynyl, C3-C7 cycl oal kyl, aryl )f<y , aryl,

heteroaryl or heteroaryl al kyl ea pti onal I y

substltuthq}/vvlth Cl- gl kyl; R6 is)H Cl- rG;SNéI kyl ,
Cl- B8 akke ciiics @ nyl, or SOQR7; R% \f(©\
C al Kyl lniicz gl kenyIR' C1- d%HAMNyny| o a

oﬁi dhalty sthstit®ed with CI-C8 arkyl HO

4§ an
Scheme III
RB
|
Pd N N\
e H R w 9 H
N R4 RE, N_ _R?*
g (XVI) NTS il
HO R®  HoO
XV) (XIV)
/
poN H
HO o
(VD)

One aspect of the present invention pertains to processes, such as those exemplified by
Scheme I, Scheme II and Scheme I (supra), that involve compounds of Formulae (1), (1),
10
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20 R$ and R9 are each independently Cl1-Cs al kyl or
arylalkyl; or R8 and RO together with the nitrogen

wataniseswhi ch they are both bonded form a PCT/US2007/011810

het erocycl yl or a heterobicyclyl group; Wis fornyl or
-CH(OR10) (OR"); and R1L and R' are each independently
Cl-C8 alkyl. 25 It is appreciated that certain
features of the invention, which are, for clarity,
described in_ the context of separate enbodi nents,

40 2> PP AV YR VEEDR VR i(BR): (37 X1 (FEDe(XIV), Xv) and (XVI) or

%Hf@ﬁgmmteof%y@{ sely, various features of the

i nvent crlbed in the

conte 6?"?1@,1?‘% % ’e(r:fb(ggol'f E@ﬁ‘ty °‘)r4<éﬁﬂaf‘l 9%Ybe provi ded

separ &X &l @, SJNRzmré:HsR suitable subconbination. All

conbi | f ert

chem 2‘?\1 ﬁpgbe al éE:?gcg}é’rEFrE Beeivly é\/ai‘ QE’@] 3’2‘%§y‘él°%lkyl’ Ci-Cs
dalpalkgl, aryﬂplb;} a@'ﬂ; het@o@y]ﬂ)rmeterqaryﬂal]@l RadR oprnallR sulptitifd with C;-Cg

o th h |
otigaick sk aelonisyy e gener e crerteal

(V1), Yishglo. OHAnQ5( )Bw ||) (|x) (X), (X)), (X1),
(XI V), R{iX¥)-cantyX F\lb); hikasiye, (S.F(e‘ngutynglabL , ey@da@@ed:r@mmoalkyl
ese i nventi.on
%1%61 p‘i*xftsro?xp{ orel%ef é{)ﬁryslfﬂllfg][seaglbQWOB%IHHuhg}t?’%(ﬁgltg C,-Cy alkyl, halo,
@rtﬁsatm@aﬁcwhqirdw@salkdxai result in stable conpounds
(1, ORI A8 80, . AR BOEE it ot ao,
Jistsgpapd Péhﬁeroalylﬁﬂ@i Patct}toe@c’nailh shbstituied “tlﬁla@r atalkdast one

hydr ogeg micspoddoyle chemical group is replaced by a
non- hydy o T(gstltuent or _group, the non-hydroge

en

subst |1f*u‘é% -Coplkyh Cyfs 9030 4111G6E S8y PET L ks ﬁvs"c!@‘oalkyl arylalkyl,
girygulm@adrylhﬁ he@eraddlien Ea@nropd?mb/ eilstituaenitt OLC; alkyl;

subst i 0 up, | n IS

under s]t£ gl[t hg:f %E(ﬁ‘f e" ouf)ny?s '%raglﬁg?% %%%Ri tuted with

anot hek’ is Q’élsﬂx-ﬂa eliyl, @i Cglakkglpfl Gereligrnybdrenyl oatiomitlp sybstituted with

helE&idighs “substituted” it may have up to the full
val ance, of gubstitution, for exanple, a nethyl group

can beRAPEE prespeiingependensly CoiCs liyyl preryleliodness, a

met hyl l@”@@ldw %ﬁétlﬁﬂﬁlt@ ﬁle5ut§dg@§ htobnlth QAidBY¥hel 28 both bonded form a

ubstltu oup can be substituted by 1,
etegpcygly ‘HF ter@f?ﬂg{}?/grﬁgﬁt a napht hyl group can be

substhtﬁﬂmbyorlCHeoRg)(on,”) 5nd6 or 7 substituents and

the Ii s C1-C8 al kyl,
hal o, ‘gl ha oa I%Fb e%ﬁygcéﬁkg In some
enbodi lrisrppreciked that @Ifa@%fe@wl%w@/the mlvmtson\ehlehm@dﬁondmﬁts,, described in

Rlle dontdBb Q¥ ate l@b&&m@ﬁ@na@r@m@em&d n&odﬁﬁnzni%h% a s&xé}

%Eemodmnt% RL is fluorp. In some enbodi ments
diment. NgosveFselipryapious Tegurey pferhe i ERtioRepich arg: fog bigvipyy described in

Shh’mm&ﬁbﬁd! i @mbodirhént, MR, aldatbeBovidedldepatatel(-8r Ml kY buitable
gilibcl%%ibﬁﬁayxfm é][ c 1ﬁgtfl§)ns %(t’hf embod1 ﬁnarr(’(:8 ﬁrlalrér}%/tp thecixermcal groups
enreqeetaﬂ W thgvatialesrBARY] Eﬂy Ry,IR elacﬁ Rs R’,R' R, R, R%, W, X, Y and 2)
contained within the generic chemical formulae described herein [(T), (IT), (MI), AV), (V), (VI),
(VID), (VIIa), (VIII), (IX), (X), (XI), (XII), (XIV), (XV) and (XVI)] are specifically embraced

by the present invention just as if they were explicitly disclosed, to the extent that such

combinations embrace compounds that result in stable compounds (i.e., compounds that can be
1solated, characterized and tested for biological activity).

As used herein, “substituted” indicates that at least one hydrogen atom of the chemical

group is replaced by a non-hydrogen substituent or group, the non-hydrogen substituent or
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optionally substituted with C-C8 alkyl, halo, C-C8
hal oal kyl or C1-C8 al koxy. In sonme enbodi nents, X is

WOIRR7a36h8R2 is CL-C8 acyl. In some enbodi ment BCTXS2@®7/011810

NC(O) CH3. In sone enbodinents, R is nethoxy and X is

O 20 In sonme enbodinments, R is fluoro and R2 is

Cl-C8 acyl. In sone enbodinents, R is fluoro and X

is NC(OCH3. In some enbodinments, Y is halo, OH or
OC(OR3., In sone enbodinents, Y is halo and Rl is
EEQURGRY be mpRoalsmiorsHRient nifhex the vubssitugni 5 gxove iFdivalent, then it is

fun8@5teod @x@t thid gBHyBs SMBOHUBRAIE with hoted Ewsﬂtu’em@r Eoub SWhen a
SONE odifrents, Y is chloro and

t hoxy. In )
FRUBRS Erop e e e BaT fent ftanayypaygurde ey R anaRes qhgsbsiution;fo
Ekarfijle ad igthyl gidup(dan bk kettituted Gl 1 C8 or alsiystiyients,G3méiiylene group can be

el%stlgx%e{h{}r: ¢ %rq u%g?%xésr §Pﬁ‘|¥’¥§/¥ra‘é%%ﬁ?’l b@é&sﬁ@ﬁ%ﬁ qyyl, 2,3,4,or5
sulbptitientst aappiihy herodp &8 balsidystitutdddivd, 23, 4C8 Gheat baubktjthenty and the like.
Cl-C8 Iﬂls&gé)!mbgiﬁmlaﬁs SIQ'Y?C abﬁgylr@a%% -C} hhl%al%@i)c‘s?-%g @ﬁgxy .

R3 is 3-nethoxy henyl [n Sone
OC(O) A sere embodiments. R inFobhdkeAY: | n some enmbodi nents,
i's mglaamb&smb&sazln@ﬁmehenyl and R is nethoxy.

Inso enbod s OC(OR3, R3is
3-fl u%é%’éﬁ?brﬁﬂa‘“ﬁR %49 4or 0. In sonme enbodi nents,
R4 is I@kerﬁ&eabé@tingntﬁ;m‘%ﬂmrkenyl , Cl1-C8 al kynyl, C3-C7

35 ¢ I eroaryl or
V%S%EX b cﬁ&&‘xt *¥lo, 2 Qﬁ% y

het er oa eac opti’oha ubstituted with C1-C8
al ky| .Injspmg OCBW&l}ﬁters R4 is Cl-C8 alkyl. 12 WD

2 007/ 13 @5&9 elRnbddidS20) @Z‘s@i&h&;&@ R2 ler Qﬂlf@g a@&b Qﬁl @;11563 ‘5854alkenyl Ci-

nmet h In some emb i'S
G LR o oA, Co M NEIoRRY ey RS P AT TR Ap g oarytally cach
I@tlbt&lll@ sam;dtum wish CleG8ka) kayd, C,-G3 hhlaalﬁgmg Gl ankorgent s,
Zis iS odiments, Zis
chl or gggn%’e ERO? m@fsglsg%kﬂ“dﬁ ér‘e%r?@ Yembodi nents, Z
i s chllosomepdbéHmegs,FeisNT(O)CH;.sonme enbodi nents, Z is

ol kony el At X FOL . oy ial Ky

aryl, hsewme eﬁb‘gdlmetpts H%tl%ﬂ‘w?%@i{ i C1 @aewlopti onal | y

10 SUtﬁtsbrtnUEﬁgodﬂnEll&s(ﬂ’ iihdib i X id cgEgL, enbodi ment s,
Zis FRg%ﬁ?CngAr ‘and R5 are each al kyl. In

sone e’?ﬂ%“@@("@?ﬁ?"% Wy - and R5 are each

met hylIn some embodiments, Y is halo and R! is methoxy.

In some embodiments, Y is halo and R! is fluoro.

In some embodiments, Y is chloro and R' is methoxy.

In some embodiments, Y is chloro and R is fluoro.

In some embodiments, Y is OC(O)R? and R? is C,-C; alkyl, C;-C; alkenyl, C,-Cq
alkynyl, C;-C; cycloalkyl, C,-Cg haloalkyl, arylalkyl, aryl, heteroaryl or heteroarylalkyl each
optionally substituted with C,-Cs alkyl, halo, C,-C; haloalkyl or C;-Cs alkoxy. .

In some embodiments, Y is OC(O)R?> and R? is 3-methoxyphenyl.

In some embodiments, Y is OC(O)R? and R? is 3-fluorophenyl.

In some embodiments, Y is OC(O)R’, R? is 3-methoxyphenyl and R! is methoxy.

In some embodiments, Y is OC(O)R?, R? is 3-fluorophenyl and R! is fluoro.

In some embodiments, R* is C,-C; alkyl, C,-C;s alkenyl, C,-Cg alkynyl, C5-C;
cycloalkyl, arylalkyl, aryl, heteroaryl or heteroarylalkyl each optionally substituted with C;-Cg
alkyl.

In some embodiments, R is C;-C; alkyl.

12
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In sone enbodinents: R is nethoxy; 15 Xis QO Y is
chloro; R4 is nethyl; and Z is chloro. In sone

wenmbhodBemnt s: 20 R is fluoro; X is NC(O CH3; PCYUS2007/011810

chloro; R4 is methyl; and Z is chloro. 25 In sone
enbodi nents, R8 and RO are each independently C, -C8

al kyl or arylalkyl. In sone enbodi nents, R8 and R9
together with the nitrogen atomto which they are both
bonded form a heterocyclyl or a heterobicyclyl group.
I'n sond emsGaPAEimeRts, Rgs BKYRO are each i ndependent |y

Cl- 8 ﬁié@meembbmnﬁﬁﬁezmwrmmw. R8 and RO are both
rrethyl 30Ins (nﬁhﬂﬁ nts, R8 and R9 are both
et hyl . ﬁoﬁ‘e§8’r‘?8 s, Wis fornyl. In sone
enbodi Fewhe eanﬂlmen@Hcmhﬁa)a(nm )s CH@s dloyle enbodi nent s,

mHZpe%&%%%g@ehﬁgfgﬁ}%ﬁmagg {;rrf S ?reegfrgodl ments, W

i s - CHInGRIGjefrbRlimentsdZ ¥ chlogmand R’ iafeCpalicil net hyl . I n

sone eﬂp&q{emk&meWs'ﬁlscMM(lg%e)h ﬁnd R' O and R"
are both et n sonme e r; 13 WO

2007/ 15658y ep@vﬁ%xz@o’#‘mﬁ@@ﬂlig andR’ jisCfee A8 C1-Gg 25l C1-@s alkenyl,
i @1—995113{'1@1 C.R4 ¢ &oilﬁ}l,(%dall@l 281, HeterAHN Bt heter%?.ylaﬁcyll each optionally
nﬁ»ﬁaﬁ%tedwn CI_CZ )( ); R1IO is nethyl; and R' is
In some embodiments, Z is OC(O)R® and R* and R’ are each C,-Cg alkyl.
In some embodiments, Z is OC(O)R® and R* and R’ are each methyl.
In some embodiments:
R! is methoxy;
Xis Q;
Y is chloro;
R* is methyl; and
Z is chloro.
In some embodiments:
R! is fluoro;
X is NC(O)CH;;
Y is chloro;
R* is methyl; and
Z is chloro.
In some embodiments, R® and R® are each independently C;-C; alkyl or arylalkyl.
In some embodiments, R® and R’ together with the nitrogen atom to which they are both
bonded form a heterocyclyl or a heterobicyclyl group.
In some embodiments, R® and R’ are each independently C,-Cs alkyl.
In some embodiments, R® and R’ are both methyl.
In some embodiments, R® and R® are both ethyl.
In some embodiments, W is formyl.
In some embodiments, W is -CH(OR'®)(OR™).
In some embodiments, W is -CH(OR'®)(OR") and R'® and R are each independently
C,-Cg alkyl.
In some embodiments, W is -CH(OR'®)(OR"") and R'® and R"' are both methyl.
In some embodiments, W is -CH(OR'®)(OR'") and R'® and R} are both ethyl.

In some embodiments:

13
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10 In sonme enbodinments: Rl is fluoro; X is NC(O CH3;
Yis chloro; R4 is methyl; 15 R is methyl; RI9 is

worRbiTyBeesW i s - C(OR10) (OR'); R10 is nethyl; ardT/UR2007811810

methyl. 20 Ether-Forming Step The present invention
provides, inter alia, processes for preparing
conpounds of Forrmula (l1): NN H XN/ R 01 / O
() 25 or a salt formthereof, conprising reacting a
compound of Formula (11): NNHN/ R HOO[I)
with a conpBuid™®dhoxgprmula (111): 14 WD 2007/ 136689
PCT/ USZOO?/ &Li®L0 .ON OH (I11) in the presence of a
trisubstitut edeﬁ)hospm ne and a conpound having the
Fornmul a (A) Y SeoR3 0A N NUOLRb O (A) wherein, Ra and
Rb are eachr*isngdaep@ndent|y, Cl-d oal kyl or C3- C7
cycl oal kyl k@isfn(%étﬂ}lfi 5 conpound of Fornmula (I).

R? is methyl;

W is -C(OR'®)(OR™);

R!? is methyl; and

R" is methyl.

In some embodiments:

R! is fluoro;

X is NC(O)CHs;;

Y is chloro;

R* is methyl;

R® is methyl;

R?® is methyl;

W is -C(OR'®)(OR');

R! is methyl; and

R' is methyl.

Ether-Forming Step
The present invention provides, inter alia, processes for preparing compounds of
Formula (I):

or a salt form thereof, comprising reacting a compound of Formula (II):

N— e
7N H
= N R
HO ©
with a compound of Formula (IH):

14
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The trisubstituted phosphine can be any suitable
tertiary phosphi ne such as a phosphine having the

woanimuBessP( R) 3, where each R is, independent!|ypCCUSEB7/011810

al kyl, aryl, cycloal kyl, heteroaryl, heterocyclyl,
aryl al kyl, cycl oal kyl al kyl , heteroaryl al kyl, or

het erocyclical kyl, each of which can be substituted

by one or nore halo, ClL-C4 al kyl, Cl-C4 hal oal kyl,

Cl- A4 al koxy, or Cl- 10 &4 hal oal koxy. In sone

enbodi nents, the trisubstixﬁ?qd phosphine is a

triaryl phosphine. In sonengthannts, t he
trisubstituted phosphine is tripheﬁyﬂphosphine. A

sui tabl e conmpound of Formula (@I)ycan be readily
sel.ected by _one skilled in the art. 1In sone
SSArstErEof 2 Bisubsitedphosehipswn 2 dompeynsaeing the, Fagnuie4):
alkyl. In further 15 enbodigents, Ra and Rb are each,

i ndependently, Cl1-C4 alkx$./[p et &urther

enbodi ments, Ra and Rb ar@” bdth WromR2-yl. In sone
enbodi nents, the conpound of Formdla (I11) is added to
a mxture containing the conpggnd of Fornmula (11),

t he conpound of Fornula (A), and the trisubstituted
prissgihiRy end R are sepireinderivodintier€:sCio tlkgl oo @R aydodiyl to form a
FRBRpbA Jf Adrmna @flded to a m xture containing 20 the
compouypnd of Formula (11), the conpound of Formnul a

( 1
(111), Thedasubpiivied pomphine cen keianyteugbie eiary phesghomesuch as a phosphine
dubiogithe formul-athgR),| ahak @k (R ) Smadpepliaaphine, angd o
%g%;otal;y?r]%t " (?co(rﬂt i ons .of the I clowggr]{)g of %or ﬁuf an%iA) &.y]’ cyeloaliyl,
and/ or "addi 17 onar iRt BRI K2tk hetgreamlaie L or hetgromypligalicyl, each of
(W}pqh) cap in syhstituted by dbng bt mpret Hado, OMCY, hli/1, Ceaghdlokyl) @y-C, alkoxy, or C,-
YIRaRDQdi ments, the total ampunt of phosphine is
added in'two or nore portions. 25 |In sone
embodiPrEgTrsembqdimentsy, die teisrbatifvted Phesphipe isredriadylpEospiinea
(A) | 9n selRembIAihoMds, He trilBESRE bhdPRSe is i
enbodinentg thé totaf anmount o? é%ﬁ%gﬁn d%?ﬁggfﬁﬁfg
(111) 4 Sahlgsgmppund ef FosmulgdAa camb Teadiy, sefusted hyame iskiled in the art,
& sameoaplondidernd, FRY il aRY lakg ewéH, NindepedmaYNG, €%, alkyl. In further
Fgw&iln@m&,'ﬁa' a)nfi(i@%rebgachs'og%)?zr ehﬁg,’&;-'l(ﬁ,e%gn pf%;flu.}t'tge?lerenbodiments, RrR®

erature. n sone e

- @ng ?%ﬁb@hPﬂHEZﬁLtenperature of about -50 C to about

75 C le&)nyg%rm%ﬁér@s@ %9%51%6&&8&%%%% iﬁ%)ols tacli(gad%g I’anrenixture containing

e}gpodinentsF the reacting’is carrie a
tEfSEPatndrod Ferun @ty thezgmpoyng of Ferrnla 69, @d thertrisgrstituted phosphine.
enbodinesthsSembdiemérs Ghd dihpoSind 8f Fdrf1aQAl) i@hddld to a mixture containing

re-of abaut 0 C to abaut 5 5 The . _

s YT RO TR P —
of Folmasime ehibioftimentenadalitiomal fpeticon bf pirapliye £@dr a@dltiéial portions of the
bohgbus @ bY Btmu1aS) LARE 1 & i [eadl]
S (ﬁgg)c é%d by Ol naglg)kai ’ed %&ﬁ%{‘%@x%?&f ca(’rlrnﬂ)gn&é/%ﬁ Frample (AID can be
PHCF A throinidial fegetivgder at el y pol ar sol vents or hi gh
boi | i Bgson|ev®dtSnents, the total amount of phosphine is added in two or more portions.

In some embodiments, the total amount of compound of Formula (A) is added in two or

more portions.

In some embodiments, the total amount of compound of Formula (IID) is added in two

or more portions.
The reacting of a compound of Formula (If) with a compound of Formula (II) can be
carried out at any suitable temperature.

In some embodiments, the reacting is carried out at a temperature of about -50 °C to

about 75 °C.
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such as N, N-di net hyl f or mam de ( D\VF),
N, N- di net hyl acet am de, toluene, acetonitrile,

wonroepieestri | e, tetrahydrofuran, N-methyl pyrroPCdiuseme/p11810

or tertiary amnes including cyclic 10 amnes. In

some enbodi nents, the solvent is N-nethyl norpholine.

In sonme enbodi nents, the solvent is an ether. In sone

enbodi ments, the ether is a cyclic ether. In sone

enbodi ments, the ether is tetrahydrofuran. 15 The

r eact | WoBF crbedimsaisic BRCImEAREATEC Ut 7t A iCPRCrANERRFBONTH2S °C to
ofvolidomdl.a (I11) can be carrled out where the nol ar

ratio of conpound of For rrula Lo conp ound of .
For mul & seme)gga%gdmﬁsfsuﬁﬁe SRR St o S PR ofgbqut 0 °C toabout
tz5 @bout 1 1, or about 1.6:1 to about 1.4:1. In sone

enbodi
00, 01 TRy ST Ry
]_be]_optlatgqﬂytcar_peg -otit ins sghisnt Shitdblg solegyts pan be gzadily selegtpd bty one skilled in

Iing k. ]?-xgmbﬁ s%%tsqmi@dy mtt§ de@x%teg?)b(ﬁﬁr doiehR Rthigh boiling solvents
trisubstituted phosphine to conpoun For nul a %

sk pgu N dimed i patamide 1(PMF}. "V g geetpmyde; | tolyene, - acetonitrile,
a]ﬁ@ﬂfbmlnl@, letfaBy@bRthn, IV-AiethylpyfroB@iiBheg NRORIIERNt #inindsh @ncluding cyclic
nmolar ratio of trisubstituted phosphine to conpound of

"a (I'l) is about 4:1 to about 1:1; 1.8:1 to about
1. 1: 1; Inovonmlezabbdiinetits the eolednn istV-inethylmorphmliner t her

nmbod , d of F I
()t o Rl O R Bbout 111 &

yet fuhwmm@men@nﬂwsethﬁmaﬁmlwthem| o of conpound

of Formﬁoaqe(eh{bbdmnféoem@m&dlst&fahﬁ%fm&a (I'11) is about
2.5:1 tg abouyt 1or a f to_ about 1:

n .
yet fur Sreot e Srispiound phfor gty 2,compoppd At Fprgpula () can be
Otarfrat ¢t méherel the nolad rativngieumfoundfof Forniild gAY tol comipsuraldWormula (IT) is

2,:5: 0 3
Ayl Bt iegors 81 U A1 erafo 0% b 0
provi d&ssqmoesaxiyerity rﬂlq)mebarratrvgofmnwemsf Brmuo¢Atp aompound of

(F&ﬁnu‘liao(gﬁﬁé ol § &AL 1-ALERTROHRGLE: 1701 H8b& 1(d: Wo abdut 1.2:1.
16 WO 2007/ 136689 PCT/ US2007/ 01181

with a%é%%ﬁﬂ’&%fneméf sl %o%watlokpﬁ\ynsw q_q@leo@yhme to compound of

Formula (IT) is about 4:1 to about 1:1, 1.8:1 to about 1.2:1, or about 1.6:1 to about 1.4:1.

In some embodiments, the molar ratio of trisubstituted phosphine to compound of
Formula (II) is about 4:1 to about 1:1; 1.8:1 to about 1.1:1; or about 1.6:1 to about 1.4:1.

In further embodiments, the molar ratio of compound of Formula (A) to trisubstituted
phosphine is about 1:1. .

In yet further embodiments, the molar ratio of compound of Formula (IT) to compound
of Formula (III) is about 2.5:1 to about 0.5.:1 or about 2:1 to about 1:1.

In yet further embodiments, the molar ratio of compound of Formula (IIT) to compound
of Formula (IT) is about 2.5:1 to about 0.5:1 or about 2:1 to about 1:1.

Amide-Forming Step
The present invention further provides processes for preparing compounds of

Formula () comprising reacting a compound of Formula (IV):

Y\ﬂ/@ R‘l

O
av)
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or a salt thereof to forma conmpound of Fornmula (I11).
In sonme enbodinents, Y is halo or OC(OR3 and R3 is

wWQ2e@A3eiskyl , Cl- C8 al kenyl, Cl- C8 al kynyl, CBeTIS2007/011810

cycl oal kyl, C1-C8 hal oal kyl, aryl al kyl, aryl,
heteroaryl or heteroaryl al kyl each 5 optionally
substituted with Cl1-C8 al kyl, halo, Cl-C8 hal oal kyl or
Cl-C8 al koxy. In sonme enbodi nents, the reacting of a
conmpound of Formula (IV) with a conpound of Fornmula
(wijh eomngundpfiHoomulal(Y):carri ed out in the presence of
any suitable base, readily selected by one skilled in
the art. In some enbodi mept® the base is an i norganic
base. Exanpl es of inorgani MiB; i ncl ude ammoni a
and car bonat es, hydroxi des and rogen carbonat es of
nmetal s such as sodium pot magnesi um cal ci um
cesiumand the like. In some egwpdi nents, the base is
an organi c base. Exanpl es of organic bases include

&I g st thiereoftedorr o parppaund af Fresuby (8D as tri et hyl ami ne,

N et hyf,dbins Qn%&ﬁﬁﬁk:ﬁm\!"‘ & haw A?w(bbl@%aw @src.-@yankﬁl A&, alkenyl, C,-
Iln sone odi base’is a m xture

;Sﬁ@ﬂlamﬁle Cafre cwkrerlk.‘/&hqré?sﬁyloalﬂﬁvh SRR R, DGR heterosey iy each
aﬂsheml@reamsﬁtutémﬂbases alsyll\hdleetdwsds elopiRgl erlE,‘ Cslalkog@ e

embodi fgesnt 2 m%)%c? r%s %he reac%mg arln ccpxhc G 9 orm#ea (![{}) %1%1”2 compound of

enbodi Hen s haoe ™
divboula (¥hean betopbondlly satﬁbti allltdn thh erqsea:ctof aIg' swftalde base, readily selected

ngggggﬂapgtﬁgﬁpula (1V) with a conmpound of Fornula

can be optignally carried out in the presence of
any sutsamre embedipshte.ribe bage itan ipasgmpiq Base dixepplag obinoragaic bases

SikdthdeRfinrhéhid N Afdonatb 8PRbAGeshd GOMBLINNArHoBASES rSetals such as
i ncl ude, but are not limted to, U. HOAt, HODhbt,
g&r‘t‘)‘ PYAS| U MagReF Y™, PRIFYM. C%an%éer ¢ TNTU, TOTU,

BOP, PynBoke eidbaRmehty,Bhobise BGh or seTDQ,amB@EIpf &pXilic bases include

SR e sty Mok BricRiamit, Mt ReVorpifpingygipemtamin o

HOR®neTOTT, PyCloP, and the |ike. The reacting of a

conpouRdoRt efmBEdRMERS (thoBasiMst ahmﬁtlﬁ:@gmlﬁﬁgxe Qha Ry la
can be optionally carried out i'n the presence of

(V)

éHWQQWFFQBPE‘ Bt vent readily selected by one skilled

| nOI t hig sime embXARPhS, tBéJlbdéeﬁt]\‘Bnielhginwiﬁ)b ldmlaé ar It 0

nmoder at e olar. solv S or iling solvents 30

such g% Rﬁﬁ@@%ﬁ%?ﬁ%ﬁ#‘3ﬁ%%P&8£w%$ﬁ- R&fhyl acet am de,

t ol uenle,some etnbeditnents,ahe psepipyridine.i | e,

tetr ahﬁ‘n%ﬁﬁg U&B&Hlm[éhtg%é‘y ll%ﬁ gh 'tlglrga%ﬂﬁg o !ng;oﬁrll@(gtyf?onnula awv)

am nes includ Ing C C Ic amnes. |In sone e
{HiEh & eAmRoHRd picFosmplg| () candysroptionally shrviesh put iiths pAsence of any suitable

Sﬂh;ylﬁigta%eﬂtﬂ@ﬁdi@%ele@ﬂe&\bﬁbrf&khhéhﬁrpﬁxg&m Hfamples of cou hn reagents

b 05 S5 BRI RSB0, o

SFHOIBH TSGR, SNTUNEOT®), BOR; PYBOR, BraRiRyBroH, BOLVENT, TDO, DCC, EDCI,
B0 HOTR M Ssu, M1 BAE Hili®, oMt ABLEME 38 @8 TU, BOP.C1, CIP,
DEPBT, Dpp-Cl, EEDQ, FDPP, HOTT, TOTT, PyCloP, and the like.

The reacting of a compound of Formula (IV) with a compound of Formula (V) can be

optionally carried out in the presence of any suitable solvent readily selected by one skilled in
the art. Example solvents include polar to moderately polar solvents or high boiling solvents
such as N,N-dimethylformamide, N,N-dimethylacetamide, toluene, acetonitrile, propionitrile,
tetrahydrofuran, N-methylpyrrolidinone, or tertiary amines including cyclic amines.

In some embodiments, the solvent is a polar, aprotic solvent. Example solvents include

N,N-dimethylformamide, N,N-dimethylacetamide, N-methylpyrrolidinone and the like.
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In some enbodi nents, the solvent is an al cohol such as
et hanol, n-propanol, isopropanol, n-butanol and the

wORbE/N13&68) N sone enbodi ments, the solvent is PCT/US2007/011810

i sopropanol . In sone enbodi nents, the reacting of a
compound of Formula (IV) with a conpound of Formula
(V) can be carried out at any suitable tenperature. In
some enbodi ments, the reacting is carried out at a
tenperature of about -60 Cto about 75 C. 10 In sone
enmbodilmerms embdviments dhe salyeitys gmamided out at a

t enpergiyheefbodBOmt, ﬂie?s'élv&ttl@NﬁMhymanmden soire

enbodi nents, the reactlng'ls carrle? E %
t enperaseinecHPodineR]s tegiventiyan Apdgf sush agethansl. grggancl,
@opopagsd, Sb@pnol hed e dikRent i nvention further provides

f d F I
Compr 1Ry FeaRrER - PeRebOTRsRpitl LD (N e

NYfta hH@n@ emw“)le@@ tiei redreting of eenrimaynd eflemulat(@®VY it eompound of
%ngg‘g‘y Eg}]&fn pE Ak BudaY dnyPhitdhlS RhdpelaRfe, €Of - | n S one

e conpound of Formula (V) .
pr epariagomsy emb@fhtﬂielrfg the reaching &mmeéfou%raﬁ%m@r{twe)of pquf-60 °C to
qg&n@%obhe nunmer ous ami de-cl eavi ng agents known in the

art. | e f cleavin ent s |nclude but ar o

1 1 t o “PBS PP At s LA S5 R BGE AP 35 °C to
EBLESOEE, sodrunrhydroxrde triethyl oxoni um
tmi rhg])t(ilnu gxl;‘lg Qr(r)lg a&l nb%ts, 1%%&%6 1?0%9%#%& iZt% r'hg'rggé %me of about -10 °C to
A ASTC. |od|ne, copper acetate, HF and DI BAL. The
chem stry of anmi de deprotections can be found, for
exanple, in Geene and Wits, Protective Goups in
Organic Synthesis, 3°'d Ed., Wley & Sons, 1999, which
L&wﬁkﬁﬂ&kﬁ@ﬁﬂhﬁd herein by reference in ite entirety.

lE)r: aﬁ,g p&gse mv nttlo gr epcrowg sH)r re%s%a gPregérm aagpo%%ogﬂd of Formula
Hval pabpmmg:reamné a cnmphande)é Ebrﬁrom VIxci d,
trifluoronmethanesul fonic acid, sulfuric acid and the

l'ike. I'n some enbodi ment 5N he cl gavi ng reagent is

sul furic acid. 18 WO 20 .3...9rP RYS2007/ 011810
The reacting of a conmpound of (VM) with a
cl eaving reagent can be opigonmxt1y cE:arried out in the
presence of any suitable solveggm readily sel ected by
one skilled in the art.

with a cleaving reagent to form a compound of Formula (V) or a salt thereof.

In some embodiments, the compound of Formula (V) may be prepared by reacting a
compound of Formula (VI) with any of the numerous amide-cleaving agents known in the art.
Examples of cleaving agents include but are not limited to HCI, hydrazine, Hy/palladium,
hydrogen peroxide, sodium hydroxide, triethyloxonium tetrafluoroborate, acylases, sodium,
sodium methoxide, sodium borohydride, potassium carbonate, ammonia, iodine, copper acetate,
HF and DIBAL. The chemistry of amide deprotections can be found, for example, in Greene
and Wuts, Protective Groups in Organic Synthesis, 3 Ed., Wiley & Sons, 1999, which is
incorporated herein by reference in its entirety.

In some embodiments, the cleaving reagent is an acid. Examples of acids include
hydrochloric acid, hydrobromic acid, methanesulfonic acid, trifluoromethanesulfonic acid,
sulfuric acid and the like.

In some embodiments, the cleaving reagent is sulfuric acid.
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In some enbodi nents, the solvent is an al cohol such as
nmet hanol , et hanol, n-propanol, isopropanol, n-butano

wana7iiheshi ke. 5 I n some enbodi nents, the sol vear/uss07/011810

met hanol . The reacting of a conpound of Formula (VI)

with a cleaving reagent can be carried out at any

suitabl e tenperature, readily selected by one skilled

in the art. In sonme enbodi nents, the reacting is

carried out at a tenperature of about 25 Cto about

90 C. The r¢aqtingyfen compoeideidiosmula KED Matc slesyinggeagaptcpp be optionally

Q%eabuﬁn E&%E@e lé'f ﬁnﬁ:fmtﬁlh@ Wd1vehe, r@d‘il? sel@(b&iﬁy &8 slalled 1 the art.

sone e 0|rrents reacti.n ISC Led t
a%og,rf:éhanol n-propanol,

he

t enperlﬁts‘ﬁff"’eerﬁ‘?“érﬁ?}ﬁ? ﬂbe(f°€‘fe{“ds ’é’b"é‘i’h"
es‘d@ﬁii»bﬁmrﬂﬁutaﬁ@mdtﬁaﬁke ng is carried out at a

t enperat ure of 1 out 65 C. In sone

enbodi Iﬂé?ﬂi%em?‘?fm?rg%ié}fe sog'ef’tsl S aﬁlra I|mk(;1d out at a

t enperEteuezetiog ofzb@ntpod @“ Kopmula f¥0twi(s @zaving reagemt can be carried out
STRAAL AL émggllag%% easahl 0 Qegec'tél 53k %ﬁﬁe@xﬂtthca&t a

erature ) about 55 .
Rear r dR§eme pmbastimentsike fﬁ?“é’é‘é it corripd oMt frt@ﬁerflmﬁr%threrof about 25 °C to
Rbemiodee. processes for preparing conpounds of Formul a
(M) co ris reacting a co d of Formula o
NN GPRine SpRSFRS. RaGlng fF G peA R s b e 40 °C o
cnfbo@trsoa?CLd to forma conpound of Formula (VI). In sone

embodi ﬁ%{)rﬁlg bm{xbda mgl%s,qhel r%a&gg ?sdc ah%éle gpatfo.arterﬂpetr%m%%rfgﬁo(&{] 80 °C to

wherein econ ortrontis a
fabpwtel5i°6n of a corrpound of the Formula (Vlla): R6 i

N_N N f2sote elﬁbédlmk@s,(t% ﬂeﬁ'()tmg 1Scarried out at a temperature of about 25 °C to

about 65 °C.
In some embodiments, the reacting is carried out at a temperature of about 30 °C to

about 60 °C.
In some embodiments, the reacting is carried out at a temperature of about 40 °C to

about 55 °C.

Rearrangement Step
The present invention further provides processes for preparing compounds of Formula
(VI) comprising reacting a compound of Formula (VII):
P )
N—
N o]
= R4
HO
(Vi)
with an amine in the presence of an acid to form a compound of Formula (VI).
In some embodiments, the acid is added in two or more portions wherein the second
portion is added after the formation of a compound of the Formula (VIla):
RG

|
N~N N

R4

\\
3 g AN

HO

(V1Ia)
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WD 2007/ 136689 PCT/ US2007/011810 formed by the
reacting of a conpound of Fornmula (VII) with an am ne

woOonoi7heeqsy esence of an acid. In some enbodi mMeRCEUSRN7/011810

is C1-C8 al kyl, C1-C8 al kenyl, CI-C8 al kynyl, C3-C7

cycl oal kyl, arylal kyl, aryl, heteroaryl or

het eroaryl al kyl each optionally substituted with C -C8

5 al kyl. In sone enbodinents, R4 is Cl-C8 alkyl. In

some enbodi ments, R4 is nethyl. In _sonme enbodi ments,

Hermed by thegeagtine of g ompaupd e%F%meéar{WD V(L angming ipikA pbresgpce of an

S0RR7 and R7 is OH, Cl1-C8 alkyl, Cl-C8 al kenyl, Cl1-C8

al kyny. otl al Ly ttut 1

oY e SRR LT, 6L S 0. Cn B

exyelopkg, atyhikylehd thetesvarylon hétatoarykB] 8ichoptitrally séwpioteddvith C,-Cy
lg}forrrula (Vila) wherein R4 is nethyl and R6 is H

was observed by mass spectronetry in the reacting of

the Cdospwastbedimens.RIIHCG #lkvini t h hydroxyl ani ne in

t he prﬁ%@&@%m%djﬁiéhtfsLK“h&m@ﬁW 15 In SOWE embodi rrents
the - amne is di ments,

ydr
i e Tgome SEPYITEN iRy i HEYS ExGnREyD i TR, or SO and
/ds ORY ICuT; BRyS &, G5 alkagil LCleChulityn§l & afg topliénaily ekbstitated with C;-Cs
}_eﬁqg phosphate, oxal ate, nitrate, EDTA and sulfate.
I ome enbodi nents, the am ne is hydroxyl am ne
hydr ochlsomcdmbocﬁﬁleﬂ’th,d{ast can be any suitable acid,
readi |y, & ‘Eﬁéx%ﬂlpi%)’ thg%léﬁialr o%‘%m/z“zsbfiﬁfo%é compdind Qf%ormula (VIIa)

enmbodi rTgnts the acid 1s sulfuric acid he reacti

ohezete Brisousibyand Bojstiwas gborvgd by mﬁSSéHecafﬁmﬁ@y othe gracting of the
Rbipatad bHFos@iilh (eI wal myaxaxylhtﬁlne Rehe PreLenoé oBdWYfuric acid.
suitabesol\glg)ﬂé reag selftedb one skilled in

the art™S°If® e i &s by, Ff’é‘ylﬁ ent is a

carb ox;t:l some aibddinenis thasmink o 48alt oﬁbydioxmmhd: CEsaripiks of

2I%d xcl})lglln%?% Sié ncl(lj.lde ?{%tay rﬂo? 11?&(3(9 ohI—II gl#at }{alte o;?ﬁétg nt?@aqe EDTA and

sone e
awifdte. The reacting of a conpound of For rrul a (VI) W th

a cl eay) ﬁglere%géiﬁienﬁﬂﬂe Qﬁm@ @sr }{}Jdﬁg{yﬂ%ne BlrRh¥rddli t abl e
tenperature, readily ééones ki'lled_in.the

art | Atk EaeY HiAbS a‘“tihféaqf‘ BierRY by eckilier ayhe g
at a t BigoskatibbeinRhis RO %&_Suﬁlﬂid:hcuﬁo about 105 C. In

sone enpodi nent the r ied out at a . .
Cemper APUFETGE CRbGUTADT & Fige 8, E Q2 g optionally carried
ecvmmhnpmsmce bhanyrsagabld solyents rezaéﬂsr $e&dted by oa¢ skilled in the art.

tenper ﬁltsltﬁn% eg‘ﬁso@i%ms, tﬁé so@vén@is a‘%’gﬁﬂkylﬁ:@cﬁ; SL%ﬁ as, formic acid, acetic acid,

propionic acid, butyric acid, isobutyric acid and the like.

In some embodiments, the solvent is acetic acid.

The reacting of a compound of Formula (VI) with a cleaving reagent can be carried out
at any suitable temperature, readily selected by one skilled in the art.

In some embodiments, the reacting is carried out at a temperature of about 25 °C to
about 105 °C.

In some embodiments, the reacting is carried out at a temperature of about 50 °C to
about 95 °C.

In some embodiments, the reacting is carried out at a temperature of about 75 °C to
about 85 °C.

20



20 WD 2007/ 136689 PCT/ US2007/011810 Acylation Step

The present invention further provides processes for
wonrepaséasy conpounds of Formula (VII1) conpri sPag/usS2007/011810

reacting a conmpound of Formula (IX): NN~ () 5 with

a conpound of the Formula (X): O ZAR4 (X in the

presence of a Lewis acid to forma conpound of Fornul a

(VMIl). The Lewis acid can be any suitable Lewi s acid,

readily selected by one skilled in the art. Exanples

ofcylatiqn Stepici ds i ncl ude A C13i FeCl13, ZnCl2a Al Br 3,

ZnBr 2, nlipfebént invefdich ﬁﬂﬁ’erﬁ:ﬁﬁndéb kfocessdsFot prepadiiig compounds of Formula

enbodi ments, the Lewis a 9 ,164 i% The reacting of

AVUQ (BRARPESTAGERE AGPHPYH %’ TS pound of Formul a

(X) can be optionally carrjed-out in the presence of

any suitable solvent, readigy\sel ected by one skilled

in the art. Exanples of suirfabk€ spl vents include

carbon disulfide; ethers such_ as et hyl ether, MIBE

and THF; hal oal kanes such as & chl'or onet hane,

1, 2-di chI or oet hane and chl or ogﬁ 15 ni t r oal kanes

such as nitronethane and nitr ane; nitriles such as

5 %ﬁ{p{gﬂgohﬁ@oﬁﬂgpmmmJ trile; and aromatic sol vents
such as benzene, toluene, pyridine, chlorobenzene,

ni trobenzene and the Iike. Inckone enbodi nents, the
solvent is a high-boiling ar £ solvent. In sone
enbodi nents, the solvent is 1, 2-di chl orobenzene. 20

The reacting of a compound of rmula (1 X) with a with

any s t@lﬂ% o?fcl Lt:a?s ARl a %o&ﬂbf%mﬁ@lﬁ g"'ﬁ? OUt at

e t enper at ur e, Iy sel ecte

oKi | | eBha Tpveinsichgam be any gl LI AT Seleﬁéd PE 4Rt sifpd in the art.

| BxaGplds o€ e hiciad m@luﬁ@ﬁ(ﬁﬁ{ &EOE,GZ », Al ZnB,, €i€1lg SnCl, and the like.
about 175 C. g*)n .SOone E nment s he reacting is

10 carri B s80F eppodimpPRiFyfas ?"ﬁ'?%‘“gfs@g ut 50 Cto 25
about TR{refiting nf smmaoandb offf oventagIX) wich 2 ecngoundjof Iprmula (X) can be

Car o iﬁ ch'{eH %fxa I O %ﬁ&t gggyr%ﬁtaﬁp QMLenz @eﬁllglgeleéw one skilled in

tep resent 1 nvention

fﬁlw MeEXq@FRhﬁlqﬂe@taple@@b@%té inciude cg| @p‘ﬁﬁl}lﬁ@f e SuARs disthyl ether,
h\l‘q ﬁal@ﬁmﬁ(aé SicR9s ﬂ@lﬂ&tohﬁg:aﬁe q 20RORIBEet@ine and chloroform;

15 Fl?lir:rcr)rzﬂllca%esg s\1/1ch as) muromethane and nitroethane; nitriles such as acetonitrile and propionitrile;
and aromatic solvents such as benzene, toluene, pyridine, chlorobenzene, nitrobenzene and the
like.

In some embodiments, the solvent is a high-boiling aromatic solvent.
In some embodiments, the solvent is 1,2-dichlorobenzene.

20 The reacting of a compound of Formula (IX) with a with a compound of the Formula
(X) can be carried out at any suitable temperature, readily selected by one skilled in the art.

In some embodiments, the reacting is carried out at a temperature of about 25 °C to
about 175 °C.
In some embodiments, the reacting is carried out at a temperature of about 50 °C to

25 about 130 °C.

In some embodiments, the reacting is carried out at a temperature of about 75 °C to

about 85 °C.

Demethylation Step

30 The present invention further provides processes for preparing compounds of Formula
(VI) comprising reacting a compound of Formula (VIII):
21
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WD 2007/ 136689 PCT/ US2007/011810 N-N' NR OO0 (VIII)
with a denethylating agent to forma conpound of

woéanimuBessf VI ). The denet hyl ati ng agent can be 2Qy/US2007/011810

suitabl e reagent, readily selected by one skilled in
the art. Exanpl es of denethyl ating agents include
trinmethylsilyliodide; Lewis acids such as 5 BC13,

BBr3, BI3, A Cl13, AlBr3, TiCl4 and SnCl4; HBr in
acetic acid; thiolates such as sodium sulfide, C -C18
al kyl thiol ates, sodi umn-hjOcresol ate, potassium

t hi ophenoxi de and sodi ufy_Yri net hill sidsanet hi ol at e;
sodi um benzyl sel eni de; K tas such as
sodi unf NH3 and potassi u. wn-@; |ithium halides;

strong bases such as NaH and LDA; sodium cyanide
|n DI\/BO or 9-Br-BBN and the (V) 10 In sone

e | ati i Cl- C18 al kyl
f”ﬁ 8I 5’?‘ %ylﬁaﬂn%ﬁ?g{jtgﬁ%’gl ﬂ"gl?d‘?%g) ‘é‘ﬁg?’??w ating agent
is a Jbd ﬂexmtﬁ;daimg)dgextthambaarv suifdbde reagent, readilp felexted by one skilled in

gmgc% elllzg(am D]te:s o aeﬁéh%}:aglyé L%e}}ts\g%lj(%lﬁ]c}c%gﬁ&?fsﬁ% o%wenﬂe\?g £88s such as

1 on resence

BGl:t BBf:eBbofMdn #\lBrr:e?éGhlayd SeflediiRiin Bgﬁvs ﬁeldsﬂbiqlqt@cfwfhwas sodium
thgdad,-c, H@Tﬂl%tewsocﬁﬂhttﬁg&esom& ‘{)Sﬁlis%ﬂ) ﬁﬁép%%xﬂﬁ'aﬂ& sodlum

such, as_aceti c aci ic acid;
faneihdeiipethiofate F°d‘WfFBE‘Zé{ Hen alh%} ’aatﬂééﬁ ﬁ“@\ﬁfa and

’ 6b@£shmvomohmrm ,llt}ilulﬁ hﬁi[dektl s&bm@tdaeamch mdamhbs ranél DDEA; sodium

am des formam de and

RP"N‘%’ ﬁ@ﬁ%}? RIS antgé/ “met hyl pyrrolidi none and

t he | ilkeomd nnlsmimelm:rﬂwdien@ﬂnb'btmg feentie b Wei6his alley] thiolate.

am de. Ryl L d§mdd 1 thiol

N, N- dlmm% & cet amqsgt:\ ‘torémﬁeﬁggeéégnyl o ! c ecyoulr‘l)date

of Fo r%ﬁ%@c(ma ofja) coppppndpf derraly (YHD); ng* aawh.‘/@élﬁg pgent can be
%ﬁfléﬂaflg caHta &bt n@ﬂh}é plfélkiéﬂgé bf &ytsﬁﬁ?ﬂﬁé ahehe reaﬁﬂﬁéﬁléct&d by one skilled in
sel ec illed int

Fﬁ‘éﬂ’?és o sﬁlé féécqurﬁgln?lg Caé:ic{slsgﬂu a&%etlgtamg or propionic acid; ethers
tsﬁdmki&&hyl ethexf, NHIHIEJ:IndZﬁ{IChhl@alka{B@ siichb6 Bichlordnretimaed ,2-dichloroethane

ag n,polg?ro olﬁneo’r 8?11&35 L&8% GL é’[}%dltmocthyg%r I ed OUt@WéflmFthylacetamlde and N-
erdiodpymetitioond dnd theeldzst ing is carri ed out at a

LemperaLiheofio o, ¢k3dendi0an ARAH! 145 C. Acylation

Rearrangenent Step 30 The present invention further
pr ovi dBsopp epbedinpenty, ghe SB]rVé?fa‘? NAgdEstHpteHa®idss For mul a

(VI 1 ) THe QB8R A S bt ohPBGid $TFofmfle wnmmhtmzf ddntiyidtiag bpok} tan be
22 2007/ 136689 . PCT/ US200

carried out at any suitable temperature, read{ly selec ed by one skilled in the art.

In some embodiments, the reacting is carried out at a temperature of about 25 °C to
about 165 °C.

In some embodiments, the reacting is carried out at a temperature of ébout 75 °Cto
about 155 °C.

In some embodiments, the reacting is carried out at a temperature of about 130 °C to
about 145 °C.

Acylation-Rearrangement Step

The present invention further provides processes for preparing compounds of Formula

(VIII) comprising reacting a compound of Formula (IX):
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NN OX) wth a conmpound of Formula (XI): O HOA R4
(XI') and an amne to forma conpound of Fornul a

wOYbd711Be6sh N sone enbodi nents, the amine is preBemuSai07/011810

the start of the reacting whereby the acylation and

rearrangenent steps are tel escoped into a single

process. 5 In sone enbodi nents, the amne is added in

situ after the formation of an internediate of

Formula (XIl): NN 04 R (Xt) formed by acyl ati ng

the conmpound of Formula (I XN-wth a conmpound of

Formula (XI). In sone enbddigent the amne is

hydr oxyl ami ne. 10 In sone e is, the anmine is a

salt of hydroxyl am ne. Exanphegs hydr oxyl am ne

salts include but are not limted to HCl, phosphate,

oxal ate, nitrate, EDTA and sullXpte. |In some

enbodi ments, the am ne is hydroxyl am ne hydrochl ori de.

THigh # earoupgobformuled¥Pound of Formula (1X) with a

conpound of Formula (XI) and ang 15 am ne can be

optionally carried out in the pliesence of any suitable

solvent, readily sel ected byHOoneR%kl Iled in the art.

I n some enbodi ments, the sol veglyyis phosphoric acid.

In sone enbodinents, the sol vent i s phosphorous

mﬂtaoxhﬂetbfpmmdmaﬂoemﬂdfmmmulacvm) (Eaton' s Reagent).

20 Thegre ' '

comous ds ﬁ%tebg?dl nt@ t%)ggﬁg g&dprgsfemz %’Eﬂr?eé{agt é)%lﬂé)reé%lggwggeby the
oagvlatien awyeaminggmné Stﬁmﬁyete@smped inteagingly prostsect ed by

one skin doffd ehBodiffenid! the aminB isSRAE HTRL HdFRIY Brmdtfd8 of an intermediate

reactl{l}% s carried out at a tenperature of about 20 C

ZH%o c. In sone enbodi ments, the reacting is

e of about 40 Cto 25

9 PCT/S2007/ 011810 In

#4 ed out at a

carried out at a tenperat
about 120 C. 23 WD 2007/
some enbodi nents, the rea
tenperature of about 60 C Q)O

(X1I)

formed by acylating the compound of Formula (IX) with a compound of Formula (XI).

In some embodiments, the amine is hydroxylamine.

In some embodiments, the amine is a salt of hydroxylamine. Examples of
hydroxylamine salts include but are not limited to HCI, phosphate, oxalate, nitrate, EDTA and
sulfate.

In some embodiments, the amine is hydroxylamine hydrochloride.

The reacting of a compound of Formula (IX) with a compound of Formula (XI) and an
amine can be optionally carried out in the presence of any suitable solvent, readily selected by
one skilled in the art.

In some embodiments, the solvent is phosphoric acid.

In some embodiments, the solvent is phosphorous pentoxide in methanesulfonic acid
(Eaton's Reagent).

The reacting of a compound of Formula (IX) with a compound of Formula (XI) and an
amine can be carried out at any suitable temperature, readily selected by one skilled in the art.

In some embodiments, the reacting is carried out at a temperature of about 20 °C to
about 140 °C.

In some embodiments, the reacting 1s carried out at a temperature of about 40 °C to
about 120 °C.
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about 100 C. Pyrazole Formation Step 5 The present
i nvention further provides processes for preparing

woanpaaeds of Fornmula (VI) conprising reacti ngC&US2007/011810

compound of Formula (XIV): O R8, RO HOO (XIV) wth

met hyl hydrazine in the presence of a catalyst to form
sai d conmpound of Fornula (VI). The catalyst can be

any suitable catalyst, readily selected by one skilled

in the art. 10 Exanples of suitable catal ysts include

Lewi s Insdrepsemipedispantse the spdcting is GRSt P 4@ FERPEra B PLRRIRICS0 °C to
€ %90 @ gani ¢ bases, inorgani c bases and
nontnorillonites. In some enbodi nents, the catalyst is

a Lewis acid. Exanples of Lewis acids include BF3,
Eﬁ!a@ole@BhSandil.ﬁep A1C13 FeCI 3, ZnCl12, Al1Br3i ZnBr2,

Lew s THEPE-L e Tt Prost PaB e ion SRR Fertdia of Fommula
$V¥Deomphisiog reacting, 2 cRBpeund dRFonmda 66GIMN: |ndependently

Cl-C8 al kyl or arylalkyl. Insone enbodi ments, R8 and

RO together with the agtroge aton1¢? mﬁhch they are
both bonded form a hefw ayfiet er obi cycl yl
group. In sone enbodlneégs ROcare each

i ndependently C1-C8 al kyl . H% sone enmbodi nents, RS
and RO are both nethyl. 20 Thﬁagﬁactlng of a conpound
of Formula (XIV) with nethyl azi ne can be

QRiH RN Y dragiaé il tREpresthcd &F atdaau@f ﬁ&&m @upé onqaa,ynd of Formula (VI).
sui tabl.e so] vent readthéﬁse ect ed Ki |

Che. arthe CRRSGHE b FRGH AR E LT HE SR FOBAE? PLong et the ot
EHxampieb osmmhblamtﬂaﬁthmnloﬂq Letikacidd, Bramspd epids ofganic acids, inorganic

aﬁfé %E%r}:q)a'sest ]ﬁe 2 oPQ:Lse@B‘Ql J’ng}ﬁmh}ll ed N some

vent I's net 25 The reacting
of co rip@gmd ewbodioenis e catglst WatIKFWFFEﬂlCW |Exppgles of lrevig agids include

%3,0@& ek, @S, ALl R0y, 2HEL 308, ¥ er1@t4ysrﬁ:14 Ard (HORE.
nbodi ment S, the reacting .is. carri

to nperAseme cBpodimeRit thederves 1oid ISA’B{mtmfg i ajefhisghrant.

enbodi IHE&TnS embdsteméxe@cm“ andR? &e eahlih®femalehtlaC,-Gg alkyl or arylalkyl.
tenperature o 30 ut. 20 C.

erbodi Pﬁng mE?‘I ré%& ; ngﬁ? %)g%tg?rrvylgl €I tm%(%n atom th \%ﬁgﬁthey are both
tbengberfatnua hetedbc)a:ﬂm ot a Bet@obioydid@ndup. 10 C 24 WO

20077 23088 ohbdditit0 s 9&&8%8 adH MU DR OLBPLIAN

Step The present | nvention provi des processes

for priaseme agbedmpus gngR’ Febmljlr%@ths(m V) conpri sing
r eact i g 18a cHRPBLHGhpRlind O Hkhndia (X)) with methyl hydrazine can be optionally

carried out in the presence of any suitable solvent, readily selected by one skilled in the art.

In some embodiments, the solvent is an alcohol such as methanol, ethanol, n-propanol,
isopropanol, n-butanol and the like.

In some embodiments, the solvent is methanol.

The reacting of compound of Formula (XIV) with methyl hydrazine can be carried out
at any suitable temperature,

In some embodiments, the reacting is carried out at a temperature of about -20 °C to
about 30 °C.

In some embodiments, the reacting is carried out at a temperature of about -10 °C to
about 20 °C.

In some embodiments, the reacting is carried out at a temperature of about 0 °C to about
10 °C.
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O NYRA HO O cxv) 5 with a conmpound of Formul a
(XVI): R8 ROW (XVI) to formsaid conmpound of

woéanimuBessy XI V). I n sone enbodi nents, Wis fornpCT/uSen07/011810

some enbodi ments, Wis -CH(OR10) (OR') and R 0 and R
are each independently 10 d-C8 al kyl; In sone
enbodi nents, Wis -CHORL)(OR') and R O and R' are
both nethyl. The reacting of a conpound of Fornul a

( MWth a c?rrrpgtund of Forrmula (XVl) can be
AP RRP Pt 28P out in the presence of any suitable
sol verifhe presauti thyentiet facthethrémidaspeocsised foe greparingtdompanids of Formula

§I{I;£ %g;;r}g | hS an al cohol such
;(s t no1n§q%%ﬁg%%%ﬁ%o$€§%§°no ﬁ i sopr opanol ,
n-butanol and the like. IMsome gpbodi nents, the
solvent is isopropanol. The_reac mngﬁuRéf a conmpound of
Forrmula (XV) with a conpound Forlul a (XVl) can be
carried out at any suitahie teffperfure. 20 In sone
enbodi nents, the reacting is carried out at a
tenperature of about 20 Cto &Nout 90 C. In sone

enhodi ment s e r ing is carried out at a
FEarT e o EBHRIRYTE 1o “about 70 G In some

enbodi nents, the reacting is caggied out at a
tenperature of about 40 Cto 2% about 50 C. Salt
Formati on The present inventiggh Twrther provides
processes for preparing salts conmpounds of Formul a
(1): 25 WD 2007/ 136689 PCT/ US /011810 N-NH N R1

(e R 4 ot O N T orma sl ¢ of o

In some embodiments, W 1s formyl.

In some embodiments, W is -CH(OR'®)(OR") and R'® and R"' are each independently
C,-Cy alkyl;

In some embodiments, W is -CH(OR'®)(OR") and R' and R"" are both methyl.

The reacting of a compound of Formula (XV) with a compound of Formula (XVI) can

be optionally carried out in the presence of any suitable solvent, readily selected by one skilled
in the art.

In some embodiments, the solvent is an alcohol such as methanol, ethanol, n-propanol,
isopropanol, n-butanol and the like.

In some embodiments, the solvent is isopropanol.

The reacting of a compound of Formula (XV) with a compound of Formula (XVI) can
be carried out at any suitable temperature.

In some embodiments, the reacting is carried out at a temperature of about 20 °C to
about 90 °C.

In some embodiments, the reacting is carried out at a temperature of about 30 °C to
about 70 °C.

In some embodiments, the reacting is carried out at a temperature of about 40 °C to
about 50 °C.

Salt Formation

The present invention further provides processes for preparing salts of compounds of
Formula (I):
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conmpound of Formula (I) provided that the salt-formng
acid is not trifluoroacetic acid. In sone enbodi ments,

wWe&20078136689 C8 al kyl , hal o, Cl-C8 hal oal kyl or CeeT®S2007/011810

al koxy. 5 In sone enbodinents, R is Cl1-C8 al koxy. In
sonme enbodi nents, R is nmethoxy. In sone enbodinents,
R is halo. In sonme enbodinents, R is fluoro. In sone
enmbodi nents, Xis 0, S, NR2 or CHR2. 10 In sone
enbodi nents, Xis O In sonme enbodi ments, Xis NR2 and R2
is H Cl1-C8 alkyl, Cl-C8nagyl, Cl-C8 @nyl, Cl- C8
al kynyl, C3-C7 cycl oal ky Cl: C8 I o |, arylal kyl,
aryl, heteroaryl t eroary yljreac Bptional ly
substituted with B akkyl-~\bal o, OC1l- C8 hal oal kyl or
Cl1l-C8 al koxy. In sone enbodinments, Xis NR2 and R2 is
Cl-C8 acyl. 15 1In soms errbodiﬂ)snts Xis NC(OCH3. In

some enbodi nent s, met ho
erRRTERNETRSing P€°°‘F‘E°“F‘F agF‘a’%%é%@ 3(‘51%0@“‘& 89? 10'fopg a salt of a
BRI BOHIARIM @) prbvidédsthatl thlﬁosratt famlng@ms isot ffISbidacetin acid.

some enbodi nents, the,salt
Py odhFas SrRgrents BoRr Gt B A e Sk gLCr-Caallony:
salt ﬁﬁ)ﬁdﬁxm@nm@msstlser@aiimxyl The reacting of a

onmpoynd of FE h) a salt-formng acid to
form gnsé’f’?em? dlmen?s k Formula (1) can be

opt i odmkdmye @B‘qume@t%@lt lslhﬂl‘?t he presence of any suitable

sol ven} somd EatldiertE R Brdy one skilled in the art.
In sone enbodi nents, _the solvgnt IS, an al cohol such as
¥

met hari®Eomeebadiments, Xiis sopr opanol ,
n- butaﬂ%ma&elbctdﬁﬁeﬂté, k@sd n sorre errbodl nment s, the

| | t
|Sg YE&BF%%%\%%FO@ mi:nr%s olrsre ?\Tltzoan%g.l lrre L érEQLkifl Q@ alkenyl, C;-
&lshatkyoyl, CFoecychatiyl, €5-Ce halaalkpnpolaticl, @fyl,p@tqqm of hgteroarylalkyl each
\Mg{l&xaﬂz gﬁﬂs#ﬁufté?irvml-{@, Cdl]glltlﬁlcf o118, ﬂaléﬁ?l o 2 alRBxy.

npou For mu é\g% e carrled out at any
sui t adneome pphedimerte X 1 &RIiang RSB @sé®by one skill ed

in thepabhe eJnBocﬁﬂB?&s,em@m(@@m the reacting is
carried out at ate qratu e a efree2|ng p0|nt
etk ene)

of t he™$BIGERPOITeR P U S PHECT tenperature of the
sol venta.som6 eMbbAMOs, m%ﬂ&rmﬁmawma@wlo In sone

enbodi nts, a s c I at a

t errper]geﬂ?l% Odﬁlerﬁ (i{ aboug(cg%ﬁ

t enperlatsome embbdmsmsceheeqarbtfglnnnemmd 1sthbréropléam Y i s
carri egl QHE eAboBmbRERES AltbEniRE adPRWkalilackd. t O

The reacting of a compound of Formula (I) with a salt-forming acid to form a saltof a

compound of Formula (I) can be optionally carried out in the presence of any suitable solvent,
readily selected by one skilled in the art.

In some embodiments, the solvent is an alcohol such as methanol, ethanol, n-propanol,
isopropanol, n-butanol and the like.

In some embodiments, the solvent is methanol.

In some embodiments, the solvent is isopropanol.

In some embodiments, the solvent is ethanol.

The reacting of a compound of Formula (I) with a salt-forming acid to form a salt of a
compound of Formula (I) can be carried out at any suitable temperature, readily selected by one
skilled in the art.

In some embodiments, the reacting is carried out at a temperature above the freezing

point of the solvent to about the reflux temperature of the solvent.
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about 80 C. 5 In sonme enbodi ments, the reacting is
carried out at a tenperature of about 20 Cto about

weQow/136sar maceutically Acceptable Salts Sone PCT/US2007/011810

enbodi nents of the present invention pertain to
pharmaceutically acceptable salts 10 of conpounds of
Formula (1): NNF X') NI R N 0 0 (l) provided

that the pharnmaceutically acceptable salt is not a
triflyoroacetate salt. In some embodi nents,

Cl-C8 LiSIS%‘?F emh%ﬁ“{{i‘emtfh‘@ﬁa‘ﬁ‘&% saerpd oyt at@,fe‘wrﬁll%’i goout -10 °C to
labot o¢Rixaehpdatornt s, R is CL-C8 al koxy. 15 In sonre

?gbgg: Ig%gr%lg émﬁ)dlment o%e reaééltng is (ﬁme% ou% %ﬁr%%gplaege?tﬁregg ﬂg)ut 10 °C to
ehbsdPent s, XISO S, NR2 or CHR2. In sone
embodi greghs %%m&% 20k oot @ e AR BN | o
and R2 is ?m '0q A Ee]{e Cg C§ acyl , Qn&er%\.\{g%ﬁyﬁ%tzo Cto
@poutdg °q kynyl , cs c7 cycl oal kyl , C1-C8 hal oal kyl ,
aryl al kyl , aryl het eroaryl or heteroarylalkyl each
tional | stityted with C1-C8 al kyl, halo, d-C8
“Uﬁf%ﬁf’g"éﬁ'%ﬁ@&b%ﬁ(@xy In some enbodiments, X is
NR2 arfbnieZmt®ditientSdfaaytresentiiveatorepeaind phRffaSeutidallyScceptable salts

‘8)‘ dsgffyomn%gge enbodi rrents R is methoxy and X

I'n sone e nent s, |sfluoro and R2 is
CI C8 acyl. In sone errb@,d.lmfsnts, R is=fluoro and X
is NC(OCH3. In sone_e diyrents, Hhe maceutical ly
acceptabl e salt hax”aypur¥ty rwdter. 30 In
sone enbodi nent s, eNah caldy acceptable salt

has a purity of 90% or gre%ter. In some enbodi nments,
the pharnmaceutically acceptabl @salt has a purity of
95%_ or reater. 27 WD 2007/ 136689 PCT/US2007/011810
IPRovdds b agFhfd@?liﬂ%?‘g{calﬂ)h@c?ﬂﬁﬁwlw@emqteamﬂlgpr%?@eteﬁstsalb| e

salt hAasorde fbddidier@, BB WE OC; alkyl, halo, C;-Csq haloalkyl or C;-C; alkoxy.

In some embodiments, R’ is C,-Cs alkoxy.

In some embodiments, R' is methoxy.

In some embodiments, R’ is halo.

In some embodiments, R' is fluoro.

In some embodiments, X is O, S, NR? or CHR?.

In some embodiments, X is O

In some embodiments, X is NR? and R? is H, C,-C; alkyl, C,-Cs acyl, C;-C; alkenyl, C;-
Cs alkynyl, C3-C; cycloalkyl, C;-Cs haloalkyl, arylalkyl, aryl, heteroaryl or heteroarylalkyl each
optionally substituted with C,-Cs alkyl, halo, C,-Cs haloalkyl or C,-C; alkoxy.

In some embodiments, X is NR” and R? is C,-C; acyl.

In some embodiments, X is NC(O)CHs.

In some embodiments, R is methoxy and X is O.

In some embodiments, R' is fluoro and R? is C;-Cg acyl.

In some embodiments, R’ is fluoro and X is NC(O)CHs.

In some embodiments, the pharmaceutically acceptable salt has a purity of 80% or
greater.

In some embodiments, the pharmaceutically acceptable salt has a purity of 90% or
greater.

In some embodiments, the pharmaceutically acceptable salt has a purity of 95% or
greater.
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greater. In sone enbodi nents, the pharnmaceutically
acceptable salt has a purity of 99.5% or greater. 5

wonowasessenbodi ments, the pharnmaceutical |y accepraisk@7/011810

salt conprises a pharmaceutically acceptable salt of

a conmpound of Forrmula (I) and a conpound of Fornmul a

(I') in aratio of about 4:1 or greater. In sone

enbodi ments, the pharmaceutically acceptable salt
conprises a har maceuti cal | y acceptabl e salt of a
conpoUpgomss e frds theyphamepcauticalpesngeriatds satidrfd Pyrity pf 99% or
Latep. @ ratio of about 9:1 or greater. In sone

enbodinents, th harmaceuti cal | b |t . 0
compr 11 agng e fRlE R BtTacS tabe ST aRRLe BleS Bplriy of 99.5% o
gosspound of Fornmula (1) and a conpound of Fornula (1)

in a ratj : o i
enboct Hehne rpRiils i bafhac AR oo E Bt omprizea
ebaprcedically asenthia saitof acompdung of Eeraplad(l) andgaompeyndzpf Formula (I)
GR IR a0dut 1A gleAtef.| ) and a conpound of Fornula (1)

. i :

in aratio of about 99:1 or greater. In sone )
enbodi repins empodimens therharpicesirl)y anceriphlafaticomprsesias 5
pain@cbliRElfR:cgRdtle saltlof 2 SORBouRAROHoRMM @) arldR&ompound of Formula (I)
phar macq?ﬁéi rfglll% acceptable salt is an oxal ate salt.
282 FHoY AR &t 'e¥ &/ pr esent i nvention further
pr ovi desoinakemborithest,abe phaahacantially adcgptable sfltpmprises a

r r
R ocpr AL AR Soflbo FoF¥ pndd i B0 [ Fghnd of Formute 00
Ao pmatiopf@peut:19:13gpeateld /| O (U) 25 Sonme enbodi nents

|t0ﬁr tai 1f&1 stn?w CRBRGHBALS, tgé p}ﬁeftamémgaﬁi, Lacg:ﬁtﬂlﬂe sail Jl?&ipriseﬁ a
ereof . In sonme enbodi nents, S - , Q
ehermpopsicaly RFFPRIT 1168 CAPRIRY of PP R AR & Formula ()

Rh airstidgf-a68ut@PH @x greaten some enbodi nents, R is

methoxy. _In sonme emhodinents. R isS 1.0, .
enbod: MRS SRpApeS RO AR ey ARl RR ] B .
a conphusaohe efnbsdiments.ahd Marmaczgtiolly 2@6taHl8 6889 an oxalate salt.
PCT/ US2007/ 011810 N .N NH2 HO (V)

Intermediates
The present invention further provides intermediates that are useful in the preparation of
compounds of Formula (I) and salts thereof.

Some embodiments pertain to compounds of Formula (II):

Ner”
7 N H
— N R
HO ©
(Im

Some embodiments pertain to compounds of Formula (II) and salts thereof.

In some embodiments, R’ is C;-Cjg alkyl, halo, C,-C; haloalkyl or C,-Cg alkoxy.
In some embodiments, R’ is C,-C; alkoxy.

In some embodiments, R is methoxy.

In some embodiments, R is halo.

In some embodiments, R’ is fluoro.

Some embodiments pertain to a compound of Formula (V):
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substituted with C-C8 al kyl

Some enbodi nents pertain to conpounds of Formula

(M1): NNOR4 HO(VII) Sone enbodinents pertain

woaowaspsands of Formula (VII) and salts theres€T/uSki7/011810
some enbodi ments, R4 is C-C8 al kyl, Cl-C8 al kenyl,
C1-C8 al kynyl, C3-C7 5 cycloal kyl, arylal kyl, aryl,

heteroaryl or heteroaryl al kyl each optionally

substituted with C1-C8 alkyl. In sone enbodi nents, R4

is CI-C8 alkyl. In some enbodiments, R4 is nethyl.
Sore enbodi ments pertain ggy€onpounds of Fornul a

(Vila): R6 1 NNy NO & _JHO 10 (M la) In sone
enbodi mrents, R4 is Cl-C8 k -C38 al kenyl, Ci1-C8
al kynyl, C3-C7 cycl oal kyl | kyl, aryl,

heteroaryl or heteroaryl al ﬁ?l %?ch optionally

Mn sone enbodi ments, R4
is C-C8 alkyl. 15 In sonme enbodipgent s nethyl.
I n soRemEBBRTIMEAE SertaRiq ?“ﬁ?“‘&@-%gg‘gr“% UC1- c8
al kenyl, C1-C8 al kynyl, q_202R7 d k7 is OH Ci1-C8
al kyl, Cl1-C8 al kenyl, Cl or aryl optionally
substituted with Cl-C8 enbodi nents, R6
is H 20 Crystalline Forns rystalline form of
4- (2- (4- (3- et hoxybenzanm d#9-2-(1 - net hyl - | H pyr azol - 5-

yl ) phenoxy) et hyl ) nor phol i n- 4-¢vam) chl ori de ( Conpound

7), designated Forml, and the crystalline form of -
4- acetSpnelembodiments pertain to compounds of Formula (VIX) and salts thereof.

- (2- (4= (3-f] ] - -
w0 200 s EHE BRETE R G) Grflph bl R BRI 0,26,
yholpHle osylplvh gy} retseqanyd onbaterpanabiat ensk gptinnatiy wibstituted with C,-Cy

(agg,npound 9), designated Form 1 can be identified by
théir unique solid stagte sj gq@lures with respect to,

for eXasppecmpedipenty R intiCea

In some embodiments, R* is methyl.
Some embodiments pertain to compounds of Formula (VIIa):
RG
|
Ke
N-N" N

4 I
= R
HO

(VIIa)

In some embodiments, R* is C;-Cs alkyl, C,-C; alkenyl, C,-Cs alkynyl, C;-C;
cycloalkyl, arylalkyl, aryl, heteroaryl or heteroarylalkyl each optionally substituted with C;-Cy
alkyl. ’

In some embodiments, R* is C;-Cs alkyl.

In some embodiments, R* is methyl.

In some embodiments, R® is H, C,-C; alkyl, C,-C;z alkenyl, C,-Cs alkynyl, or SO,R’ and
R is OH, C,;-Cg alkyl, C,-Cg alkenyl, C;-Cs alkynyl or aryl optionally substituted with C,-Cs
alkyl.

In some embodiments, R’ is H.

Crystalline Forms
The crystalline form of 4-(2-(4-(3-methoxybenzamido)-2-(1-methyl-1H-pyrazol-5-
yDphenoxy)ethyl)morpholin-4-jum chloride (Compound 7), designated Form I, and the

crystalline form of 4-acetyl-1-(2-(4-(3-fluorobenzamido)-2-(1-methyl-1 H-pyrazol-5-
29
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scanning calorinetry (DSC), X-ray powder diffraction
(XRPD), and other solid state nethods. Further

wohen7acéayi zati on with respect to water or sol Pvemts2007/011810

content of the crystalline fornms can be 5 gauged by
any of the follow ng nethods for exanple,

thernngravinetric analysis (TGA), DSC and the like.
For it is known that the tenperatures observed

w | end upon_the rate of eratur
¥lphen %@ﬂim@ra&neb %WBWF%W%@PM%Q n@ grtoted Form I can be
Rﬁﬁﬁﬁéalﬂyaﬁeﬂ lﬁﬁ(ﬁﬂé@ﬁﬁ(ﬂ $tate @i@htﬁl}ée ehith Tédpeact td, e e!tﬁh]ble,ﬁhfferentml

F’lt% ga 81?1%&% @)jéﬁ’a% L) nlgozw%r Qggarctd?eg ’ and 0 ﬁ le?c{ %ate methods.

Fﬁﬂﬂ&m shdragaizafiort wigh wwkstoumtamasquendeqymmdpﬁge grpemlhnh orms can be
%ngi ggl? geot? E%{ng Ql%etﬂ'ﬁ)%P %r%ysn lg qger&@&ﬁ%ﬁme?&%&l‘ygg (TGA), DSC

| ns runent
Mt o like. qurmor Unehto“vxetmtéhq temperadres hervef éN}’tl émené yppn the rate of

@‘rﬁp%{:ht@ra t:ﬁ%ﬁx%e Lmel?as she Pﬁ pYakhBdn tectliglcahatiR, paﬁil:ﬁlap ﬁﬁﬁument

assi gnnent s of fraction patterns_can vary b

smpleyet sSThsdhe va@uez reportegh gerﬁlﬁyglp% to as&}g?rfr}oggan%fcglt K&y by plus or

Q{lﬂlﬁta@bl!lﬂm fror XRPof %QH@Wﬂteﬂmﬁﬁa @f GeppsksRahn Garpfdepdiding upon the
ized.in T 15 T

RGBT B e SR BorPRprooe e e Part e nsrument
regloyed. blerenmsr ghstriness viratioward qjiar dackors @@t@lﬂn weeqy Fe 2-theta values.

9038L, A oo e BRSO © PRCoFIE Soout 02

I gure ure 3:
[Fag lpBysisal prosq%smé rﬂgﬂqwﬂmegfam of: CO%%%‘ Tmnd 9°m2%nd 9 of the invention
& Ahin¥Rized AUIAPSITLYI0M 5.2 , 14.4, 15.3, 15.8, 17.3,
intensity at 7.0, 12.5, 13.9, %%56 20.9, 19.8, 20.1,
23.1, 25.6 and 27.1 020 23. 2, b and 33.4 20 Dvs

47 Non- cy@mﬁﬂpwm‘ermabsorptl n of E]ogipb&n(89FormI

WY

1tgure'-_5|a%)%il w&gﬁ% loss of 0.7%
WH0TPRe negl | bI e wei ght | oss o@sawvréubiowzwéCTGA

T | LAJIIpUUIIU I I<L
5“32 2180% (?n%h?;\nhvdr ous, no Fg{cl)lié\?a%%adut m"'“% al

C
onpoun
OXRED [TFigure BdPe\akdu%& 3@slativeaces f UFigtwer7: Peakeaf > 3% relative

Bl ti ngl/d, Ag5amnReshl 1an, praakhermat a@%ﬂ&i%&% 071491139, 186,209,

prpoun econpositio
ndot hey H-&204but, 2240027 31° 2Q:orrpou NeB-D 26 rand B3 4[5%

hys 0 Fngr@QONGxghy‘ 5&5 Tl a0 GpReH & [ Fighrelst Ab§orpt10n of about 11% at
pNn- hygy oscopi ¢ sorption of| less th 4% at

50 1 ol HFBAHdRedf ?fg/o rqlwveé*ﬁwda@t A e 3&%@
ORABik!L | Platem t h  Conpound 9 Form | | Eveahedvd hat 1t

carbe! about 1104 at. Q50 rol at i vo hiim A +4 Y.

uuuuuuuuuu L 70 (AT VI 70T CTAT T VO LiLI T Ul ' y. VAN fafyL
powder diffraction peaks for Conpound 7 Form | and
Conpounig: r&gﬁ’ﬂé meightlbss ob2&vahio e TGA Tatblsege@s tiatdbd@h Compound 7

?ﬁoﬁ%\gang 89m o.oun g7P[o ng% anﬁ%'éésggnozdl%}e]dgc&tal }-(Q'QIL eTge individual DSC

traces further reveal a mcltmg/decomposmon endotherm at about 218 °C for Compound 7 Form

vyoOosaoamOs —

I and a melting/decomposition endotherm at about 240 °C for Compound 9 Form I.

DVS data for Compound 7 Form I reveals that it is non-h};groscopic, with absorption of
less than 0.4% at 95% relative humidity. In contrast, the DVS data in connection with
Compound 9 Form I reveals that it absorbs about 11% at 95% relative humidity.

X-ray powder diffraction peaks for Compound 7 Form Y and Compound 9 Form I are

shown in Tables 2 and 3 below.
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Compound 7 Form I

One aspect of the present invention is directed to a crystalline form of 4-(2-(4-(3-

methoxybenzamido)-2-(1-methyl-1H-pyrazol-5-yl)phenoxy)ethyl)morpholin-4-ium chloride

(Form I) having an X-ray powder diffraction pattern comprising a peak, in terms of 26, at about

14.4°. In some embodiments, the crystalline form has an X-ray powder diffraction pattern

comprising a peak, in terms of 26, at about 5.2°. In some embodiments, the crystalline form has

an X-ray powder diffraction pattern comprising peaks, in terms of 26, at about 14.4° and about

25.6°. In some embodiments, the crystalline form has an X-ray powder diffraction pattern

comprising peaks, in terms of 26, at about 5.2° and about 25.6°. In some embodiments, the

crystalline form has an X-ray powder diffraction pattern comprising peaks, in terms of 26, at
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5 about 14.4, about 5.2, about 25.6, about 17.3, about
27.1 , about 15.8, about 20.1 , about 19.8, about

wa2ow/1aemd9 about 15.3. I n yet further enbodi nenPeT/uSk®7/011810

crystalline formhas an X- ray powder diffraction
pattern substantially as shown in Figure 3, wherein by
"substantially" is neant that the reported peaks can
vary by about 0.2. In sone enbodinments, the

crystalline formof 4-(2-(4-(3- mathoxybenzam do) - 2- ( 1-
4iput 14.4°, about 5.2°, and about 25.6°. In some embodiments, the crystalline form has an X-

Haﬁltprc]) lﬁ{%&ﬁ(@ﬁ%&t rﬁ cX&Eﬁ%&%‘?e}%ﬁrﬁ féﬁ-us) SO PRAhLR144b Uikt 5 20,

scanni ng
slwluozs plabout § 7.3%5 ebap AP T sbewy R erndbae M1t Inafbﬁhﬂr eppgdiments,

gil'e #ﬂtaﬁlﬂ{eltf&?r[ hR IR gdt'a%%éer dlttfrgalo%rp\éﬁirﬁ Ic!)ﬁlﬁ}@slrtgq{em ﬁlsteﬁ‘ns of 26, at

rent scanni ng cal ori netr trace substantia

abkous fhdh abopt SL£7 ,@g?lg 2 6° Aalewtdi7 3° Aboutd This s abgyt 13-BS y abqug X0.1°, about
0. Q‘:E Lbdfias. 1t hea d'b@ﬂolrStE)e d rBRefiraRt &hiesdiéis, wiRlcyysBylind #er has an X-

L eome erbodl nERL oy e C\IXSt}%l i ,ewltlegéipxqbgt‘substantially” is

zey(Pgwéaf FEraG RSB SHOsR Ay 2s5he
bt \that kitd-rpporiad péaks eanl Yaphisnabou) £0.2fy | ) nor phoI in-4-ium

hl d F | .
Cl agglbl'lle l’l(l gr{lbmdlrgen@séﬁle%gﬁ{a@tﬁ?&nh?ﬁd & (r4 n‘lﬁt&rokc%%en%amxdo)-}(l-
gfet}wl-(lﬁ-r(yx‘la.z()BS -nﬁphmmmgmm@)lmﬁ {um chlonde (Form I has a differential

Qﬁhﬁ%g c&lb’hﬁ’%ﬁ'}aﬂ'ﬁe cémﬁﬁglﬂg‘ﬁf‘é?ﬁbﬁ}l@ﬁﬁ%l absmppdet. Brfrthdd @mbodiments,

orird Form 1) asadnamcvaor ZOso%ﬁlon
ﬂ?wawélnseda@@ hisa differpntial SR ?P’}i?t@’u‘?"’ée bRty ag sy in
Fﬁg:h%ﬁ 3Heteid by “substaniiBi@Ais @it (a0 therepoted BECHdM ures can vary by about
1:bgfgttures can vary by about 5% RH. In sone enbodi nments,

€ crystalline form of '
4- (2- (14 s¢rBe emidiimenite HreanysthdijneForfid of 4-(2-(4-(3-methoxybenzamido)-2-(1-

abit

TR A 5o LR L ORI v
ﬁfl@‘fhlﬁéla%t antially as shown in Figure 1, wherein by

f . 'SURSEAOELBIdiventd, %er@%'fmhrteri@ltm bhe - @Rgfrﬁ&%x-ﬂ;@hlzamldo)-z-(l-
ea Ures can_ va or can .
Rt -d P S@WOb;-ybﬂvnaiﬂﬁFtﬁgﬁ%PP‘g‘mJgoﬁ Bt Gt b Ffpomic vapor

tsbptiaf profilesubfargiply asjowh ysFighre |4nwhqfrexhyxyﬁs®htant1dllu’_’ sonaant that the
S0l BRRY R Mol voEA BEPISRRGEA as | descrl bed 1

nent's” Conpound 7 Form | can
be pr dparmdembodinieds rtlnekpeﬂstalhle@mpf (2@ -(3rmethayybenzamido)-2-(1-

Iy EMN: &ol-%ﬁﬂﬁéﬁ@gy)zmmwpholmlmclﬂﬁm&% B¥as3D

heat’i ng crysta

foqpogavimy %ﬁ%ﬁﬁ@ﬁkﬁ%ﬂ)ﬁaﬁy esishewp iR Figpng Inyypersig by 5.
Y%ﬁ&thﬂﬁiﬂw)nﬁhwk Ihanhrepbitdt HGA Ueanasd @nivae, bewbariesrae
crystalline 4 .

met hox %%0218% ';01'2 C)ng—é %riben%r{a%ari:d kryl_ﬁn'g orf gxze grn_tqg_le y}frs)cbeﬁlérﬁ% %cswn in the art
ebhyrkpanipg phstalline golymrpbhl ysoule embodimants §omn Ecanrbe prpered as
qﬂ%&%@é b ﬁzﬁmi[ﬁé aBIn%Ql@ renﬁ)btﬁﬂleglg Chdpourd7 WI can be prepared as

I ment s, ound Form | can be %pare
r@équbﬁ@ Hl ]I;;Fazqmg r19‘§t’1§F pppediments, Compound 7 Form I can be prepared by

%eﬁt%igl(&fitﬁhmm bﬁﬁ&lﬁiﬂlﬁ@ﬁzarﬁrd())l}@iimethyl lH-pyrazol 5-
gﬁqu%/r?o&@et 5P ?‘f’]f‘i"él%l‘%’g{ﬁ T ne"’rffI1 f'23 nﬁ‘hpneo‘{ (el um

(1Bethwtyh myinem a1l -dejhyR1 Hﬂ}ymbhwl)bhdnpw)dbﬂ)mcﬁplwll)nﬁhielnmhloride
Xé()l&m}éké tHPrFxfﬂJg géJ QHI%B rSHAs %BJeP{}M forntPth §6rﬂ§ elﬁﬁ%nﬁénts Compound 7

nore crys ornms other than Forml
Zooom /1136 BeprerT) WIeguRtltaing msta@aﬁﬁé%rﬁ‘a(%mﬁbpwbpnzamldo)-z (1-

methyl-1H-pyrazol-5-yl)phenoxy)ethyl)morpholin-4-ium chloride, where the crystalline 4-(2-(4-

(3-methoxybenzamido)-2-(1-methyl-1H-pyrazol-5-yl)phenoxy)ethyl)morpholin-4-ium chloride

contains one or more crystalline forms other than Form L.
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One aspect of the present invention is directed to a
crystalline formof 4-acetyl-1-(2-(4-

w0 23ed7h1aessobenzam do) - 2- (1-nmet hyl -1 PCT/US2007/011810

H pyrazol - 5-yl ) phenoxy) et hyl ) pi perazin-1 -ium5
carboxyformate (Form 1) having an X-ray powder
diffraction pattern conprising a peak, in terns of 2
0, at about 7.0. In sonme enbodi nents, the crystalline
formhas an X-ray powder diffraction pattern
conprising a peak, in terns of 20, at about 13.9. In
Sompoend®dormehts, the crystalline formhas an X ray

wd
p? 28r0§‘% &E%@gﬂt&} 85%}"‘ ‘g‘l;egb {;H%E&%JH%I ta%lin orm ofr ﬂgcetyl 1-(2-(4-
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5-yl ) phenoxy) et hyl ) pi perazi n=Il -i um car boxyf or mat e,

woher7a3édse crystalline 4-acetyl-1-(2-(4-(3- PCT/US2007/011810

fl uor obenzam do) - 2- (1- net hyl -1 H pyrazol - 5-yl ) phenoxy) e

t hyl ) pi perazi n-I-ium carboxyformate contains one or

nore crystalline fornms other than Forml. In sone

enbodi ments, Conmpound 9 Form | can be prepared by

Slz‘kslép}@pc i’ S;g)étﬁég;?eg;z;%ﬂq% g%r‘gcgg&%ed\&xerg t}tefr%stalline 4-acetyl-1-(2-(4-(3-
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car boxyf or mat e er e.cr

copisis e 3 PP rETIT ATy s Ho it By P b ldints Cqmpound 9

B“ﬁ'hﬁmﬁﬁjé)f @tebgtb«) by peryazllzinlg nystaﬂmedmcbtyszy{ ﬂuorobenzamldo)-Z -(1-
t%glgiﬁ 3 gra%o )Jﬂg%&?zﬁeq%?etabrﬁel S éﬁb&ﬁ%a&,ﬂ@ﬁh&: Ak G}ystalline

sent 1nvention furt

@-acmyldle@ (édaﬁmgroropmsnwt(mﬁtmg—lﬁwmml o Dabqoxy)gthyBpiperazin-1-
EE‘L ngﬁﬁﬁé\@cgﬂamgor(e]or mg&&sthlfh@fbhﬂg &therthyt Parhanoxy)

i§ olin Ium chloride. In sone enbodi nents,
t he conpositions of the invention include at |east
eébMpbsikonsabout 5, about 10, about 20, about 30, or
about 40% b ht of Co ound 7
enbodiTHE H’teéé;‘t t“ﬁ’@’%h"&ﬁﬁ‘géef S %‘fm;toﬁ&onsn?/og i m%SlQO% hofdez-3-
aletHopgshzamkide)t2- eopetaﬂew-pyrifpltseyl)pamw)eﬂol)n@némtmﬂeum chloride.
gggﬂ: I)ggqy‘rcb D05 fﬁlggU%ggs%onggf)ﬁ% nR'Zntlcﬁlhﬁéiﬁdegﬁ iea&'about 1, about

y welg Form 1 In sone
&rdbodi e Altent 2¢ @h?}oéptqr@b@t é %tbbreverst\t efEpmpeund d kowa L

Conpoyp gorXe é:ﬂdmrhen@sn theRomPHidIB 6Lk iri@htioh ﬁGG@{H’c a&akt@bout 50, about
carrier. esent i nventi on urt

SBrbe: 10 Bt aAbast Bathot e Arpe St aE oo %ﬂ Shopt 9996 by
welghobpbahFand d@pm2L- (1- met hyl - | H pyrazol -

-yl') phenox et [ zin

1 Lode el Pnds Rl atte tﬂé%&’%?ﬁ?% IR Prorm Land
iphaximadestiasllyl agaeptabiebrarrier.1, about 5, about 10, about

20, about 30, or about 40% by wei ght of Conpound 9

FormlI. 25 In sone enbodi nents, the conpositions of

the i ikherpréson itventiendriber Prevdss cerpRAsitiogpconiipng Forgpl of 4-acetyl-1-(2-
Q@%‘hugrgberémg) §—gl —m@@@lﬂH%Qrazé!mg@ptgﬁoxy@&&kﬂpl&ﬁszm— -ium

about , or about 99% by weight of

cavesyf ﬁ’dnaée Form . In some enbodi nents, conpositions

of t hemisoivieBbaliméms lthed@niposipaurd t isentivd inglode & least about 1, about

YRR Hhi e PRSRLERl 05N | Bln FRoMpL RS

act i vilnyome elbbédiients, dlocqorpositipnscdf tfmlor@tlomtslé@ﬁmtﬁ@qsyabout 50, about

oY ok J]d gﬁouft @(‘5 Bo1R100 SAb1iSH50ibduhs, LEBR DY | BButGBNorkBout 99% by
used i n _ret of _modul ating the 5- HTZA receptor by

c"b@ﬁglé@fpﬁﬁp‘t‘-ﬁ‘é 9rFé’6‘§|5t or with a crystalline formor a
S al t, RrsoRb cmboRMShtt,icomPoditiais @dfhe idestton ihadddch@smponnd P Form I and a

rther enpodi a crystalline formor a salt of
“ﬁ’a}‘fﬁ'ét}?f‘nil? chpg#a%“éarﬁ?ed to nodul ate 5-HT2A receptors

|n an individual in need of such 34
Methods

" The crystalline forms and salts of the invention have activity as 5-HT2a receptor

modulators. Accordingly, crystalline forms or salts of the invention can be used in methods of
modulating the 5-HT,, receptor by contacting the receptor with a crystalline form or a salt, or
compositions thereof, described herein. In further embodiments, a crystalline form or a salt of

the invention can be used to modulate 5-HT», receptors in an individual in need of such
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WO 2007/ 136689 PCT/ US2007/011810 nodul ati on by
adm nistering a therapeutically effective anount of a

wonyeEtiaédsh ne formor a salt of the invention. PTNAIS2007/011810

present invention further provides nmethods of treating
di seases associated with the 5-HT2A receptor in an

i ndividual (e.g., patient) by adm nistering to the

i ndi vidual in need of such 5 treatnent a
therapeutically effective anpunt or dose

0
gogplpdenypy R iSTIRg piherpetisp b ety RRATDT eﬁ? %ystaifme form or a salt of
Bleanveaceut i cal corrp05| tion ther eof . Exanpl e di seases

ICgln g : :JIS&%? e;; erg P‘y eﬂ%ﬁnr @ﬁﬁr 3?“1 ide o re d ﬁ-{ogs céfxtreaprsl'%émeases algsomated with the

Sa T\ irécpptof intanendvidiid fe.g.4 paties) by adlﬁmtcphe tadthe ewlévidnal in need of such
ltxgﬂnlégte Fﬁﬁ%@&l}f&ﬁgﬂa@dﬁo% or(aggeq;}@rséﬁt ﬁ'&éfalﬂﬁesﬁﬂﬁ ©f the present
myocar farction, transient 1schenic at

avghtien Orﬂmek@celeﬁcpi q@mppsitier thersef dixamplesiisgases ean mclude any disease,
fanonmt & 610<!3)nd1t1§§ Hﬁf‘ﬁ dREctB O RIdR BRI IRECRf expRENidrBdria@ivif  of She 5-HT,a
syrrptomt ereof , behavioral disorders, drug induced

BFRIRbsi s, exci tative psychosis, Glles de |la

Tour etﬂyﬁnﬁzle&yfbdie@ AR tudeplatedet d'ggegaﬁeﬁ,, coinggirteryatiseaddfhyocardial

g‘if%?%’% ﬁ%gﬁgg¥sc§%%118 %F%c S ql%r s F%ﬁa%‘a?%k%?t%ﬁ l'glood clot formation,
sisthina op lyrgriomas thactof, ebitdtien oda swmﬂ@n $hereof, dehaviirglatispedess, drug induced
[ 0 | ic or

B g{&g;el%%g% pliol 5d E@ﬁas%s OBHRE Sc 1aPARkES gmgorx%egg{r% ldidhR%Rlorganic o
|Nﬂ$3pqy|cbq$15§ BYYE . PeYChags, [Berge sehizophrenip; qlpg)mc schizophrenia, NOS

GOKiSRAF Shi A6 1N UR6AGS, s]eefﬂiﬁ;@ﬁ%ﬁl dhbdtiBfralhted uBbrders, progressive
transi ent ischem c attack ngi na, stroke, and atri al

ryitforst deykgrpegrtinir iy rigd tedieni stering to a patient in

need tﬁ&f]ﬁ&fentan{rdﬂﬁbxaﬁﬁﬂiéﬂ ealidles nedfiticele bf u@nagmmﬁarpﬁnay disease,
Eg'\léog:%r%{al Im rcth%x Ergn enp %es%fe%crp%t%& L ggeml n%/r% ed e}m%?iggp&lon comprising
adoorigetingyn a@ssm uralteedl thefepfia thetapewsicelly effpgheepamduphof a salt ora
%%ﬁ@@&%ﬂ@ﬁtﬁ;ﬂi ng to a patient in need thereof

a

her apeut I cal effective anmount of a salt or . a
cryst alhq méseﬂfdPYﬁn@Pn firiden moadasienthody REtresting a fendition associated with

i ;ﬂé&@l@tt fg@ﬂ: £twhtct&ﬁibr1ﬁﬁ$¥drﬁiﬂﬁteﬁﬁg Boghsatiofht if @ebaGhdtebrlalierapeutically
Food cl ot on IE an_angi opl asty or

ri
SRER pe S i HERPATHERTR S04 TRORE oi ng
adm ni Flieggreseqt ihvendion ﬁﬁthpxairo\edlets mmhoﬂe efiretih@ngeibe risk of blood clot

t eutically effective a
ilgy tdtion in near% SHFOf fpronaty nv: {' %ery %ﬁﬁr"f‘&utal opomﬁ)%smg administering to a

cr

i ratierttin oeedfthareds erthepmvmqab!s effestive egowtt of %ﬁ\fcqr agryshline form of the
rihsdqugf, bl ood clot formation in an i ndi vi dual

suffering fromatrj al flbrlllatlo g?rls ) d

adi ni SRS PEeTEOR S THEROvidSR R qdpcipg fhe risk of blood clot

efoffstioh V€ arikBividuaDdufferisedfrém Gmaﬂﬁlﬁ'ﬂlaﬁbxabdmp’tﬁnfgaﬂﬂﬁrﬁétering to a patient

t htgvl g‘fé’g nﬂé'to‘% ga 3\% TQ)t%? eog?lss% é o% z{ pr\#s%gﬁme dE)rm o% %hg %{ventlon

conpr i Shayyeseatinvention é_;rﬂlnlgprp‘od@s rpqhq»dg of trg[atmg a sleep disorder comprising

t 3 JaVetbifbideli ivOfim&un? 8F 4 saor @ crystalline f
{@g@gﬁgﬁén% fﬂgr?n asf cﬁgsc i gp%t hgr erlnn TheS proer:sgﬁytsa e Torm 48

i dpveihef SereMur t her provi des methods of treating a

dy s s 0Nt @pre APk &tidH furtheriprovi8ésahdthgs o® tr@aﬁﬁ@h |d9§kbmﬂ1a comprising

therapeutically effective . of a ?

ch%x;g]elétpp?g]@ st élgherzggut&cg@% F#%Cgl e ?f@? a salt or a crystalline form as

described herein.
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35 WD 2007/ 136689 PCT/US2007/011810 The present
i nvention further provides nethods of treating a

weoan@Eseesp a conpri sing adm nistering to a pati eqr/ua2007/011810

t herapeutically effective amount of a salt or a

crystalline formas described herein. The present

i nvention further provides nethods of treating a

di abetic-rel ated di sorder 5 conprising adm nistering

to a patient & t herapeytical ly effective amunt o

solt ofhes e BpiRpR B Rt e Ehion e R papies B comprising
prdeseisitringteerpation aftharapeatically effectios ametrt ofis sadif or tarceyatalling form as

R, ‘%%3?“3 mul tifocal | eukoencephal opathy conpri sing
adm ni steri ng to a patient a therapeutically effective

anmount Tlf presgnisigyantion fusthey grovides methods of Freating @elpbelitrednted disorder
h@kkBing l@mnﬁk?erﬁﬁ@@? Eﬁtlehf‘é/ BBlabaRici Y RS veRIRGhOES: salt or a crystalline
met hods “of treating hypertension conprising

far A deseriheddeted- a patient a therapeutically effective

anmount TR praseffilhvention wyﬁaﬁég Méhdd3lofMréding Pespedskibe thultifocal

er.ei n resent, I nven n further Vi de t hods

O PE RSPt p RGO PO e aE ] HPCER SR ghly cHetive amount of
peastailtemhc@stahﬁb&pﬁtﬁsideaﬂbydkfrélect|v_e anount of a salt

or ac [ iy
orho g ﬁfé ré‘slehlt ﬁsen *8% \E}Bérﬁuﬁre ré%ggs%ﬁﬁﬁécﬁg?ugag{% hpgerleaﬁér%@npmmg
sqd@pmetﬁnngjf@mnaﬂwt pdhegapeptigally gifectixp ameunt @ba padt gr@rerystadline form as
i estrared hekidt r eat msnt for the particular disease being

treated, wherejin identif S I S, perfornmed

prior fhe HG??PW§?‘F‘8P i I’W‘ﬁé‘ Tﬁ‘%{“i"%ﬁ’? trggting pgin comprising

t stpdinipRthd ©al paient @fth@gicuti@llnBtitutive @fownt 8k salir arystalline form as

c(?%g,tbal Line formas described herein. 20 One aspect of
°gL8SP i nvention pertains to use of a salt or a

cr yst ald some efmbpdirmehts the abqye eg6mtls funthertongnisé e step ef identifying a

a]ﬁﬂ%ﬁth Q'gergg~I tJaﬁ&h 8&H tne%{ ofthlggtrrlgﬂ%p th@ Ibar@l@ﬁl@l!hséﬁ?éj%lr%ytreated wherein

e aspect of the present invention pert
t e a@eﬂ‘éﬁngate@aﬁf Perfﬂrm@@ Py 4 adminisation terthsipatiens o @eﬁ@meumally

| 9RAYd ARovhOsf QR ot B B staBhE RFmQk dbdcaBddRRdin. of a
5HT2A-rel ated di sorder .of the human or _animal bod

by
t her ap$™e 339e¢hod thﬁé’ﬁ?&‘lt “i‘)‘fen'i“i’fbpeﬁ‘ia’é‘é iise PhY gl 4 gifrystalline form of the
pREent MSertion Iﬁﬁ'els@fn_ 2Dm&hdd oﬂlfeaﬁheﬁf gﬁh@ﬁdmaﬁ&rhﬁm Bddytty@herapy.
prese nb{xl DY gc':l o e prdled 1nven!J on ) O{;unts oeuaste ITFQ tsalt:ogr Ea?l&n%tform of the
aggr egat T OR, . Corofary art rdisl
i presentinivention fqra!nsm@meth@tdrfemtmat QfacﬂHTzam@atﬁ@silsgﬁﬂcﬂlf ¢he human or

aﬁrﬁﬂnﬁ'boﬁ&%iﬂ&a@?' on, blood clot formation, asthma or
tons” thereo agitation or g)rrptomthereof

be h avi SPapsPartod fftséar%sem Tgpention I?‘Fﬂ‘&’é‘é Y5€ PEm 7§ & 2 crystalline form of the
elx;egehaﬁwmcﬁ SYLHOGoS of talakth@S ofiflateRt d@tdpelidre céronary artery disease,

o RBET i RO 8PS ey b P e SEK 2Bt PRI Bood o

cloroation, assioie arephp@nis ahermgs_@ﬁnnm R Isyrepuom therelof} edhatieri] disorders,
déllrég §rg1§[§e% po éhggp ele%%(/gggy%h?s%l ghﬁg Pg Tar'leolu?eq:tg'g syndrome, manic disorder,

rs pr ogr essi v
| g ACiOR aﬁs@ba%ysxchoqmsqﬁ@ﬂmﬁy@psnar@pmpcmyrew chronic

t RBIBPMeniENODEMESHhrBhia hitEreRERASRIM det) VIBH diRARE dlaBLtRSrelated

tg use of a salt or a cr g/?(talllne form of the
isorders or progresstve multifocal 1éukoencephalopathy in the human or animal body by

therapy.

One aspect of the present invention pertains to use of a salt or a crystalline form of the
present invention for use in a method of treatment of coronary artery disease, myocardial
infarction, transient ischemic attack, angina, stroke or atrial fibrillation in the human or animal

body by therapy.
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35 present invention for use in a nethod of treatnent
of coronary artery disease, nyocardial infarction,

wonrenTsBdessy | schem ¢ attack, angi na, stroke or BCTiU&R2007/011810

fibrillation in the human or aninmal body by therapy.
36 WD 2007/ 136689 PCT/ US2007/011810 One aspect of the
present invention pertains to use of a salt or a
crystalline formof the present invention for use in a
met hod for tre a condition associated w
pl at el @€ 3SBEFY Pgé‘si’ S YRR AETIAER IO & ??HI or BB’EY;?‘aBVe form of the
tplmeapyvenﬁ]s}efoaamnta nidthddifer fpraesgea torditioartiooiatedavithailsialet

I [ formof the 5
atggrcgafonlnﬁ\%léﬁ}% on %r%n%sb\éa?g%gm%g?hod for reducing the
ri sk oPndxspend ot the prefsent inyentiom perfainhto use gf o3ltas v grystalline form of the
GRELRARYenR¥P R Bseditadiidlod Bedicitiithe A¥ SfHREARYot f(giﬁtxon inan
aspect of the present invention pertains to use of a
FABIOPIFLY §T 9r9RATH PYRASESUFESFINGYVIqUREEbY théral¥ent i nventi on

for us@end &péct GBS Pekséi ﬁnvemepeﬁ@ng feust bbKsalifor BlcBREIline form of the

cl ot forrmtlgnln an rgldth&C uffer ((}gfro atr.ial

ATBER iPYRnhen 195 psq 1ﬂé‘r‘5%’§‘/’ ore E)E&‘f Qdiplot Spranetion han

|m&ieidtml@nffaﬁfgtfmmsnihbﬁhrﬂbnmfb;aths:abwj or a crystalline

form oéntaspe t%g‘ &R reseﬂtnvgrrptg np@ﬁt l%’to {R& of Do er‘[gt gﬂh Qform of the

treati ng a sl eep 1 SoT At unan or Sani mar’ oély

[pyesehicdnegpyion @q@sea]gpggqthqﬁf fo{ tneatipg e sleent dipardesrim thgfuman or animal body
t{,l@”%xs to use of a salt or a crystalline formof the

present i nvention for use in a nethod for treating a

par asofff 25PEgt of e PRRSERYINVERRERAINS gl obsaltrs atcﬁ’éf%H’é‘? form of the

Qresedsip@smtion forubein R fof RLEAE b PirafiriAiniBe KindnSe afliinal body by

a, S salt or a crystalline formof the present invention

f'B8¥*W4e in a nethod for treating a dyssomia in the

h uman One gapecief tHe@dosers ynvehtiey meiyins Onese aSpsdttor efcrytstatiine form of the

Ry R s BB bR S aPleofln R Inc Rl o arimal body by

i therapyret hod for treating a d| abetic-rel ated di sorder

i Nt heoh SBRBCtQF the PrdsBRinRREM (¥iainb & RPY¥f a @&r@%ﬂ%&hm@ffonn of the

the present invention pertains to use of_ a salt
cirgseptinyengian foguss B2 methed f9r Eeating 2 dﬁb%tffrrelﬁ?df%ﬁorqfé@ tP‘ﬁhuman or
aadﬁﬁilib@dyﬁgaﬂqefap@at ing pr ogr E‘SSI ve mul tifocal

| eukoepncephal o r_an

t her apgne SRecath e Heeatt i on bRP s B sE S0 By tvsiafine form o the

peedeai msermon fs eisoin aangbdd footreaamg pyogteasive meltif@nintedfoetdesphalopathy in

' [ in a nethod for treating

%ggﬁqgenng%éﬁg%lkg&h%eﬁ n or ani mal body b t hera

One asPBeespest of His Pryser dnientionasHeing ip yse P¥a$ fcor p griggding form of the

Bprégehi in®dntidn Edr¥iSé Al d thétBod RF Fedihg hiiRrte i @SR e HuMARRE bifhal body by

ftﬁ use in a nethod for treating pain in the human or

anfi&(- body by therapy. 30 One aspect of the present

i nvent Denagpedtioflitheprdsentisveniddn @ris@mb to 1Ge ofia saliywg tazlystatime form of the

f f . t ] 1k

r}%%%pnpmvén?lg? gér%?f @at+ﬁﬁﬁ¥ogﬁﬁbfkg Flalf'l g&?%lgﬂgﬂérg(?rl da“fnqal %Bd}aby therapy.
One aspect of the present mventlon pertains to use of a salt or a crystalline form of the

present invention for the manufacture of a medicament for treating a SHT,4-related disorder.
One aspect of the present invention pertains to use of a salt or a crystalline form of the
present invention for the manufacture of a medicament for treating platelet aggregation,
coronary artery disease, myocardial infarction, transient ischemic attack, angina, stroke, atrial
fibrillation, blood clot formation, asthma or symptoms thereof, agitation or a symptom thereof,
behavioral disorders, drug induced psychosis, excitative psychosis, Gilles de la Tourette's

syndrome, manic disorder, organic or NOS psychosis, psychotic disorder, psychosis, acute
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One aspect of the present invention pertains to use of
a salt or a crystalline formof the present invention

woéanobesspranuf act ure of a medi canent for treat PaGUS2007/011810

pl atel et aggregation, coronary artery disease,
nmyocardi al infarction, transient ischem c attack,

angi na, stroke, atrial 35 fibrillation, blood clot
formation, asthnma or synptons thereof, agitation or a
synptom t her eof, behavi oral disor ders dr u% i.nduce

sjeonlrsiis, chropid chiEPRRESTHS WO shizopltpip gd letq gisorders, Sleep disorders,

Eﬁyétﬁtrt:ﬁtea dlsﬁﬁﬂ@ﬂsr ﬂﬁ@r@sﬁ%’ﬂaﬂnﬂicﬂ%ldﬁénceﬂ{awmg or NOS
otic disorder

psychasis, psyc ch 0SS,
0071 D36 R RSP T DAY SN P EH & - GHT o of the
SkbdnZ fivbdtaifer thé\Emsedtie of b pedicameanrt dormhiatgacd)ronary artery disease,

di sorder.s Q I

R aterchp PR Gk arad A, GTAE Bl SHie Sbrilation.

One a<meetpectofithreprpreetionmtion yetainsdo usaf e shlher mﬂ@bn%ﬂ‘om of the
?re§f§4t Envgﬁtloﬂ the hﬁh&t{aaﬁre ofh meﬁfcaﬁlaﬁ forltfeB 885 Yonhiitib s AisbQited with

e manufacture of a nedi canent for treating
obidgtaggregatiorry di sease, 5 myocardial infarction,

trans '(ﬁﬁtasﬁeéﬁk}ﬁl% &e@hf ﬁl@&tloﬂ B&itd'h@, to atd sFlacalt Wc@itﬁlhﬂé form of the
fibrillati on ect ?.ent [ nv blaod clot
BEFEH TN s € Gnafagtite,o s.me 16 ﬁgﬁ&et TP, Fifkyt blaed

. [pérafadod ini aﬂ\aﬁg\bplasny bo¢ordiizey bypassf sa@urxedmfdud e d i camrent

for tr (g}at I ”e%t ?ﬁﬂ d%x:[else%p {n@éc'r?l%? ﬁggta?r% thEJ'of a%hﬁ'&n% @r%stalline form of the

aggr ega resent inven
pesstrtiimsntian fase manafasfatetof e rmeélcem@tfaq Ihdwa‘tb? kgt biged clot

Jern%s&ﬁl% ihdWR R s@er i@ frdnb SrifErwiiasdnur e of a
medi canment for_reducing the risk of blood clo

f or mat PSSt efthaPIgFahImyStiPn aPrERT st f 59 H 8%%“%’?}?158? fprm of the
|pFéﬂ;bM'1ﬂéﬂd10n fohehe &l&ﬁﬁﬁbtuﬂ:f oﬂahﬂadﬁlﬁﬁﬁﬁl’ibr ﬁ‘em?iﬁg]ﬁ klegp disorder.
pertains to use of a or a.cr sta 4.ne form IIIBFFOI‘mOfthe

pr esent G 4RAERTY BRPFEST I %nt'r?ﬁr?u’fm ruge asa]t qedrd
fpoesentanheoiiongfot the mansfaciofe dflagudlicinght fmﬁmanag B érﬁsvrnman
| ndi vi (9%848?%985 ik E{égenft fn@%’cﬁ%ﬁ:’eﬁémg foRkd bt Ahalt@Pa cx%éalgl@ form of the

aspect I nvent i on pertal ns to use of
Sa¢sentgnvegtieny ’s}»stba|mqnn@cmqﬁaovedeq4@ent&%*§%ﬁﬁﬂg P ﬁ%ré??mnban

for thg,dRpdt 8EhL pRs&k irfekRAIpeANBIo ukObf 4 2Rt b BYstlline form of the
sl eep disorder. One asgl?ct of Lhe Eresent in

m@@sp% ipeention 198 gledxfangfag G ofézrmeéhcmx&? ttng ?‘Taﬁgg ?é}aﬁ?tg;fre]ﬁ?g disorder.
pr esendnd R3p&0bf e pfedint iﬂ%'entﬂ‘ﬁﬁjdftaﬁst toruee offa saltrse al cxysaibing form of the
for treatjn dysso a. s ect. of t.he pr t .
|HH?F8Pﬁ1P‘f?H“$g’f9 g}eﬁgan{,lg;n hlg ?t f81F trcgatuc ygéeﬁﬁ?enrgumfocal
flewkoemfephahgpath0 present | nvent [ on for the manufacture

of a TTSQEI sz 0% BF b Bttesén[t SRLLS: RrRAd RLWDE a@saltgJ € cASERBE form of the

-of the ent 1 nvention pertains to use of a salt or

apreqeyfslﬂ‘eﬂnrl?m@r therpangfactureof agpedicement fay Benting AyRegEns97e
manuf a@ﬁélisﬁec@ﬁf the pRAER mﬁﬂonf;ﬁftalhf waisé Gﬂa 4t or a crystalline form of the

di abet.i c- reI d di sgrder e the present

OB TOR R T B fEe o AR GF TShenk BEPD | o

f or m oAs tiled haemsélmtemn‘trmgbwfetsip, ibmamhuﬁramnmn@ igiibiting, as well
MRALCANERL @Eeagé Ealdi &ﬁggfdféﬁagmamh&alf ocal 25

| €ikoenceph e aspect prlesent
i nvent Aopseg éPIFm, H@ ter ‘tadivigpal 3ors gptieny uggd dtgrghageablye refers to any

f&ﬁxﬂ&lolﬁqcl{l@iﬁ rrﬁfn?x?a?é"f)relfé?Mﬁﬁhﬁ&nrafsoéthérhgdeﬁ{&nﬁgﬁfst 868, @ls, swine,
a ned | Cal’ren% for treat Iﬁﬁlpﬁ%{ pert e on. One aspect of

t $RE1epPhoeR: ROTSPI GEPITFS: RERTEPY LEMEE- o sal { or a
cryst ajk 28 hbefniefphte“therapeutically effective amount” refers to the amount of

active compound or pharmaceutical agent that elicits the biological or medicinal response in a
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present invention for the manufacture of a nedi canent
for treating pain. 30 As used herein, the term

worowateasy” refers to, for exanple, preventi ngPCT/US2007/011810

inhibiting, as well as aneliorating a disease,

condition or disorder in an individual. As used

herein, the term"individual" or "patient," used

i nt erchangeably, refers to any aninmal, including

manmmal s, preferably mce, ra%sh ot.her rodents, L
egph SYsiem, @pigeal. ipdiyidual oppyran thats bying sought by a rssprcher, veygrinarian,
REAiBA GBS or GHikheRBBticifd, fhishaidlydds bh@oramor8 bf Ae falkedng:

?:][ :Ir El’)lp%eb;? %;ﬁ%ﬁﬁ tse(r;; orraé azgrflu]lglie/,c %l%vloe n%rgj% %getoa:géf gorﬁﬁpo%notr disorder in an
phBidwbhatirhade mgispbsadhathealiseaset eontlitien by dibaydérdat dags not yet

medi.ci nal ..response. i 6 .

PEFES o4 ‘gﬁ%i 8 §th{>l?§>§%res,§§ng %gtfaﬁngg_ya%cﬁ%a?eﬁ di vi dual )

or huf@nnhibiting the dbezisn;gfog@@gw{e, inibitingasdizgasen endition or disorder in an

ﬁhﬁéf&aﬂ@ﬁﬂ i@@xperi@iﬁ:‘fjdg(ifi‘ |disgﬁ9fng rthe?%ﬂ‘[%}d@? lor SyrhfbiBatdRgy of the disease,
Cc o) eTo

Ich 1 ncludes one or npre ({9 t&vvl gtﬂ: %‘)‘

pensitiontor Aigorder(i g aveesting turther dexelppinent obthe prifieleying/or

iSRG RologHNAER hfabAlziddi \Gal B8d in the d3e of Adiral irtfetaion tdnat

) e RE B e SRS Al g onsr

pedrhiodieigyalahat syexpertrmeing bodiyplafing the pethelemser, synpjomatology of the

'8@ e{sp,l bh&fod {?}e &8 gi%e, eveRinSt PR Sogy) 4Ha)dP E}}xhdﬁgmﬁtology) such as
I'sease, condition or EI.SO.Y er 1n an individual that

loyvesing sirplderd in theeseif gpiiralinfegtiethe pat hol ogy or

synpt omat ol ogy of the disease, condition or disorder

&)i .e., arresting further devel opnment of the pathol ogy
fiarmfcentiSehfPHRe S gy) such as stabilizing viral |oad

i Nt hey fidiher SpecloiMhé plesenbin@ertionpertdncto bBarfridgeutical compositions

aneliorating the disease; .for, exanpl ' ' :

P B e R 1Y SRSt G b AT fid QTR bl A furicaty

iascepteplercheiesi Sgmeemiipdipkaty peitpin teephpandseitisghcogipositions comprising a

%X%&&%?%c efinelon Qihi%%%ac Rl AceEbtidie Hin$Qr €6he
I.e., reversing the pathology and/or synptonatol ogy) . . .

smbhdigsnts [periin trRhaynacaticn LFPORtiPHfSORRE ENS T st qfjthegisent invention

204 gﬁﬁir&gceugiéalletl@éeﬁﬁﬁﬁ%ﬁﬁ&ﬁl S RAtIdirhdBSpeftaib i pitiaceutical
aspect of the present | nvegftthon ertain

iti 1 s on od hi ceuticall
(GAEPIARS CORRTSREAFEL P EhYL PR OV AYOBART dP AP icatly
aosgpavrdarrs. descri bed herein and one or nore
phar n'.asco%?latelmcb%ld! ents%?&%%&%@*ﬁn&eﬁﬁgﬂ ERde asf?xgﬁod of producing a
enbodiments pertarn to pharmaceuti cal conpositions
rhaprcsitiog] camposhpoienrisihg adreixiness last onp cEPRIUBH 2ecATfing to any of
QM i diferRCE6s8Ph&ein@hd h Bharm@BcaAY acceptable carrier.

R
embodi'nents pertain to pharmaceutical conpositjons .
conpr i Ssmerabodimentsf thepressptaaysnfion inghuds 2 B’ﬁg‘og ﬁtiprggucmg a

RRamR& RIhI doaipbitiGCaaPprisil edtiiny Avalt dSclbEdeisitaitindenthsrmaceutically
pert ai har maceuti cal conpositions conprising a

to,
c?rc’ifé’faﬁ[;“f‘ﬂe of the present invention and a ‘
phar nmeSxens éngtmidingentsanf depiresdghtanyeation mcludSomethedbbetofomes

gjhﬁ%ﬂgﬁ&{cglsc%%oéiﬁéfrf&trﬂg)%inlb Qﬁljnlili‘i’rfg Lorli&d) hoich Afc1REPHLEMREd 2

armaceuti cal conposition conprising adm xing at
| Rharpnaceirtisalborasenitide @dsr di ng to any of the compound

enbo dit ﬁgfﬁhﬁtigﬁsﬁﬁiﬂﬁﬁﬂe %déﬂy@nﬁ &gtaale{iﬁh@{%&l,agﬁiéﬁm}ﬁ@ dr¥formly mixing
acceptapl e carfrler. . ne odi.nen of .the prese i
i g RAP S?T“P%P{i)j‘élt%llﬁﬁi?%@%g%’ %Y‘g%ﬂfeﬁﬁ grrgers, or boti i Hhe required

proportions, and then, if necessary, forming the resulting mixture into a desired shape.

Conventional excipients, such as binding agents, fillers, acceptable wetting agents,

tabletting lubricants, and disintegrants may be used in tablets and capsules for oral
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phar maceuti cal conposition conprising adm xing a salt
di scl osed herein and a pharmaceutically acceptable

woane7i186689 30 Sorme enbodi ments of the present i RCEMS2®MN011810

i nclude a nethod of producing a pharmaceutica
conmposition conprising adm xing a crystal form

di scl osed herein and a pharnaceutically acceptable
carrier. Fornulations may be prepared by any suitable

net hod, t n t he act.i v )
CHBRACE) Mt PRI 8PP B ped Pl ofsouons,
canulsienss aquepusswtoly suspensivms,rapd EYIIIHJ Al&ﬁlqbilvdpﬂht pmhpsxeparations may be
a I

. g,g%é % a{y éﬁ%ﬁﬁﬁﬁ ox%o% ggﬁsp%}]eg%gx\g% Jé h{aghgps &%Eeqlqmd vehicle
bbefere ree- a‘g@m@al ffcid!tWésv such ar RispRNG IR OT G Isifyipe aggarst ron-aqueous

t ﬁ@lllé?ést(ineﬂldlnﬁ l@flib(éad'itsf pre@&@atﬂk§ lahd ﬂg\foﬁﬁﬁ§arﬂﬂ%lo%tsq§%e added to the
in tablets. and_capsu oral 39 MD 136689
PQﬂ‘Y“iE?%W‘G‘i 1§¥enterabﬁ1ﬁ5ﬁ$ PR} PhPe IEFRj'iﬁ Sémttbt’oﬁ?gmound of

f e ideationdf msmm)ter1aiukcwéhmpe/anlaenﬂeﬂst&rhmﬁgahmdnfnon before filling and
t1ons ons, US or. Olapt¥ SUS

|
> et A rop R i B el P o7 it 8 SRR o3 gy appropriate
bmethpds wéikckrhosmrin e agrfor prepmimg dodage fozms be

recons k &g@?&d"éﬁtﬁe fﬁ@%&g inPdntigh l%ﬂ%’ dfloﬁﬁulétgcpinﬁ) ;}’]Hagﬁﬂcguncal

vehicl e ore use ditiona tives suc

s eprosdionyusine tedhniases yelhiroagdn those imdhe 2 uttighle pharmaceutically-

VeRkmhils cdrtids) dﬁ%d’&h@s@ inkdnBorfeld |h§1)em, %@cﬁ&%’ ﬁithé/ @& fo@é?{gmp]e see
flavorings and col orants

l'ig
pREPFIRERn; Hiedciepcs @ighl éﬂﬂrce@éé’aag"@af‘yo PﬂsEﬁa%POBeLlﬁPlaﬁ%ﬁ %(&hams &
byvilkirsS(EditoregGétnerocanRgund.yof the invention in a

S g: L?Pg@ % ?igl gsséﬁl?ﬁhﬁlh?tlh for %pegmtc Is’letée?{me%{ a[;}:'orléll 5dn'?i%f Ehe mventxon may, in
Y maaltematlmulbeeadnﬁhiets@das ergvwettpuze ¢hew1<@k amppmgr@ﬂe hdwver to present
TR oRPRInARE héatve mg??ché}f? dsa ma&wwﬂﬁuﬁaﬂ& (ﬂ'rct)mi)%tlon further
preparing dosage forns. 10 A conpound of the present

| AYBRTising® Rharmaseuticallypqcartelle FaTY: phar naceut i cal

CONPOSiThé ARENt6RIAG fh@Kkdd ProHIRSp mhhcelsmmnhmah&%embﬁsmg a

the art, i tabl e pharpaceutic
c SPPRuRd °f$fg‘ﬁ YERfEeT 8?83%%‘%“6%{%@“%@?"%%&'[) t&r %eWYﬁ%Wh‘?er together

t hethand or thae pﬂaﬁﬁﬁ'@éwcalﬁﬁi&cep%m dag‘tem‘thefﬂi\tem%t propkyladtid ingredients.
P Ctalrrq er(s Inu%)@ ar"gac‘:%gthlzl 'OEnI'%he senSe ng% ccl)‘ml%?llbgc 0¥h tPe other ingredients
abf t}le for@ulmm andrtot p\serboisk;teblloes toltlagt recipignt thereofi n t he

treat ”@H&ma@eu@lgmgﬁﬂméﬁgs frx@lﬁd& @M&@iﬁtﬁﬁe 52 ¥ral, r&tal Bfdsal, topical

alternative use m ni st er ed raw or gure
c Herhding bucegl apd S'ﬁh”é‘f%‘?‘éb‘faé‘nhldm/@?ﬂ@f‘te{ab(lb?hé@’é&]’f’ ampprgular, sub-
C QiR idhndlintdihoie) 4dnghieetiton br &S formp BAtabREeHdhG@ktration by inhalation,

oRar et P e Ra seleB 2B PRl po SRR PR gt o comtroted o
t by prefantindthe dprgdfor eieerppbminmacEiiént ajandep withlaatinipmsn of degradation of
i ROY
Ear rragi eﬂ'? }cglé)f ?r;ﬁ%c ce p? th e célg t éeg}é Iéérrﬁl\@/%\t % ?/%kltnﬁ 1ary cof single
t ewrfesﬁnﬂ\m aehesive and appyRevaplsaF etestize tayeravitha wicaegdingh| @ne of

C 3fdiralf skill hanesnt wﬁnq{defstaﬂa feclatethé RSkR4lice a,sp'iepna?énsr
carrletﬁﬂnz3g st be _"acce in_the sense of bei.ng
eﬂr'eq #Hcagiae ar?s mhyaéthglseddmw the needs of the artisan.
f or mul ahé Mmmﬂdmth@iﬁeédtﬁbn Cteieﬁtee Mtﬁ us:oﬁ\&nﬁchﬁl adjuvant, carrier, or
ﬁg%egx{ EBP’ tﬂgg% e P ag?d 18 e o:r:'rglg)%g armaceu 1 ' axl‘;nlulcz)agorrs and unﬁj Sosages
thereof, and in such form may be employed as sohds such as tablets or filled capsules, or

liquids such as solutions, suspensions, emulsions, elixirs, gels or capsules filled with the same,

all for oral use, in the form of suppositories for rectal administration; or in the form of sterile
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25 (i ncluding buccal and sub-Ilingual), vaginal or
parenteral (including intramuscular, sub- cutaneous

wanaw7inéasavenous) admi nistration or in a form sarmaioe 011810

for adm nistration by inhalation, insufflation or by a
transdermal patch. Transdernmal patches di spense a drug
at a controlled rate by presenting the drug for
absorption in an efficient manner with a m ni num of
degradation of the drug. Typically, transdermal )
picehEsobitem fosearenternhnsiudingspeeuneRishiser SY/gh phagmaceutical
§6r£wsﬁxo§9axﬂﬁﬁﬁ$19£a%e %&ﬁﬁ ltﬁdréb@ A Ia&ﬁp:m cafiknlonabfigvedtsh® in
protective ql_II)‘(er Wi t h

Bt TR o B oo oD & Soboufis or principles, and such
aRPiRaEAfofind ALy &(ﬁ‘ﬁdﬂﬂﬂ hmﬁatﬂﬁﬁﬁf@pve @t@mt of the active ingredient

manuf act uri ficac] rmal patch
BABREUBSh w{t}%g‘e r‘fé%n ed g?ﬂyt %Osagg I?Agg g‘?}bé %Iﬁlgg%grrp ounds of

t he i Foeonl siministogienthe pharmhcenticad prrepnsition aay adjinthg fiorm of, for

Cé W lf,e artabPdt ca?édl%‘J %?Etpensq@yorthqﬂi% Bge Bﬂxﬁﬁx@&:uh&ﬂ @orﬁﬁ’tﬁltfoﬁ igPreferably

ph har maceut ornmul ati ons and unit dosage

risds inche foam@f p dospge HNif BANAIRAS 2 PRINEHE ARPER" od fgesaﬁquj@gmdwnt

ﬂ:mh 1@Sofl AN &dsBgelinith hid cﬁ?su(é@,&&blkte Spowders) grﬁtuilffifbr a Nﬁslpexa;&n with
?IOHS suspensi o emul si liXxirs

egzb\@muggl qqdft}VQE'swlaﬁ paf:ﬁé gﬁlﬂ%xto cgfq S efrsl} oroq,o‘tﬁtg setar%h w1th binders such
taberybtalife eé‘lluwsamesulb@rdeﬁ&ﬁfvesr ataetat e stelrch iof s¢latats; mﬂx disintegrators

or .in the farm.of ri

ﬁE?P/ a@gg@ossa]r%)l R%tiﬁ s%'alr% oer c? dlBli%Q)aI)éQ()g'{? 84 ?g’?‘g Sgcrl vevhtP éurbglcants such as

(taln ot menegusisivetatea ﬁlé‘@@st)veusgedlgu arypha rbﬁﬁé@mﬁt%%} by injection as a
ﬁiggsﬁt!]&n' vgl%elﬁlqgr 100308 Qe tfdsEBr $/A08F 188 bdBYd as a suitable

rise conventi ona |ngred|ents in conventiona
mhe@@pwtreﬂkf acGgntaPlotariifTt hout addi ti onal

activ %&W&H&ﬁhé)ﬁm&h{ A6Gdnfibe 65 a s’:liD\dlthdthhymmlﬁgltaledhﬁglenal derivative

forns contain, suitable effective a

éb?rFQfé)ali) ?sga ?%:?ﬁlv %ﬁ: §ﬁ Plé aceug%all %%porgg}% ég%ﬁ{cgﬁy as 5-HT,,
dastelp;br dodagers Byghe teomFectvaplzodent” iFdefingd il the context of a
g%rplas%u%g&l Icglgpos;x&%” Eﬁﬂﬂlﬁ%?euﬁ laG@rh Qfmgp%é&ﬁcé[ﬁl‘,ﬁ%omposmon

exanpl e .. capsul e,

stmpmsdee theommanqmwmam%h%ff%e%mﬁ%f‘é]l 10 @B (1gBRHVE ingfpdient” which
'@o&&? Sl by rect ffedial Fﬁﬁilﬁﬂdﬁh@ﬁna@e&ﬁﬁﬂ@ﬂeﬁml t

contarnin cular amount of the acti
i ngr edr@ff?ose W H"Fﬁﬂgéée EAMROYRYS ‘iféliﬁa‘ﬁ%seﬁtrﬂli’eémg? gan vary within wide
Cl@rﬂﬁé-' h&i cusdiedrehid isROVEIE tsthe Hivaltisngis isab batasiusy entik owdjvidual

10 co | ad i ves such
H]itlf)laﬂ n e%%xr cthgigg% Se :i% z}egfndtss %E (L)l’?ﬁ'l% ?{%t@te aald severity of the
silleéss tais: tomied! @ the n@lda:t@lnlqﬁ H@s:@tlem:,ellnl thﬁ moeleé mﬁw%& on whether
aﬁ'la:ﬁ:h% or S80hie tdf"éE:fsQ stgfe 19@132@4& d??yrop\%lﬁﬂs 6l ohflcRA R bR hvdether further

as corn starch fato starch or s

odj
castive gL 36%?‘#@?1’65’@3(1 B Aditen 1A ﬂi‘elfBHPB‘é‘His Y rtng]ﬁ FFFsgRy invention.
t Rl ifre LhtatiRAOES If MePréRfidh@ntidhicladd, butare ngrimdiednd, abay 0.001 mg to

al so be admnis in ion
Pl BT B P 25050 50 B o PP B 80 001 m
u&eﬂioﬁ§0a ngy10.06lbing td Sbquh2i0rag ebeut &AL Wsﬁed@‘bmmbéut 0. 001 mg to

V a 2 %Sg 3R ED0 ﬂ'ngttP de?ﬁ §§ t MY H6LOmMEY badministered during

S|olo I Ca functional derivative
t tmeudesofesmalnllwhcrs@wlagly et wmﬁ@ree%ﬁe@ﬁ@ fo herpeeded, for example 2, 3 or

PRAURC B ife &in@ﬁ%ivﬁdu@fb%d a$ @&ﬁieﬁ |a§ﬁbﬂ)r¥ataﬁor5 -t}HTﬁ%ﬁent s physician
receptor nndulators term"active

i or aEFEiMEdt may ‘Qq@c%sawég({lev&aﬁe %P‘”a'“bﬁr ﬁgl&vé g'\ (fc])ses described
CR&p@si tion" and shall nean a conponent of a
phar maceut i cal osi ti.on, 20 th ovi.des. .t .
p ri mar f)?f&?‘ﬁlé 8g?cgl‘g? Bgredxeefn% - SL 'im a Paliptpocl)‘ gg &a{avg&lereof required for use
" imsetthene wilhgare dotamty' witithe martwien Sdlt galerirdut glspwith the route of
recogni zed as providing no pharmaceutical benefit.
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The dose when using the conpounds of the present
invention can vary within wide limts, as is
woust7asessy and is known to the physician, it i BCTWSH®7/011810
tailored to the individual conditions in each
i ndi vi dual case. It depends, for exanple, on the
nature and severity of the 25 illness to be treated,
on the condition of the patient, on the conpound
enpl oyed or on whether _an acute or chronic |s

e
SO RHiBtargn RS 9B PG SR ed i CECE P jon of the patient
anaetih ﬁftmﬁa‘tﬁlﬁ Be4t thoditdratRon P ﬂ’&(hltt&dﬁnﬁﬂ'@smﬂﬂbmlﬁﬂmre dn igéneral, one

addi tion he co nds of rese t
ﬁﬁ@}?ﬂé‘%g‘ﬁﬁgl"?é E’EWE? © tﬁaé’olﬁr esén? ?tﬁ\(/’etﬁ i oﬁ&l ‘Pel Fetem
tppicalBi 4 anfhal modkl, @dmbiher, alpdus 2001 Inyome ciraiystAnc&OBese

bout 0. 00
San ooy Bohed SRt pAal He ugetihodty Ay ot
aotteh suth B50nangpal agyoferably @@{[naﬁghqvtﬁvg_l@ QIOfngﬁegb’@Eﬂe e@trmj_atlons are

Iﬁ% R @&Q&Bn &Q bu@%e@ QQHltpoQté)aoJarﬁEl Janc?&Q Uk ept&sef@tive factors

doses %: be a n1n|stered durin
}

LRGN AR A T
?E&a@@ ﬁgﬁgutg fop ﬁdﬁﬁgﬂm&dﬁlanﬁa&hgwﬂl cdﬂﬁl&ﬁﬁhor@@@&ﬁmﬁ itheCacivity,

e 1 ndl Vvl du and as riate
#Hieacy iR agntﬂ?%e%‘i gy toxjgo w&o@%ﬁ ?a“r‘r%ﬂafﬁ"m Thal8 employed
t;vﬁetti&w @ﬁ@daﬁm’@rsglstan isloilaedy odwhetbenah laeutel wélsordfe@eqasme is being
é'e greprc%h%llaxg 1@%&&& do(Ir oﬁ He%gr Mér%@ﬁ%m pBinddre administered in

or derrva |ve er eo requi red for use
hdlitioneia thessompaiids of the pragent lrmm;owanti s owﬁmg gambypation. The

ﬁ@éa%e gin%tf&dir&% 2h3&sMEditiol Svithakd Sonfoufids 2M@or composmons of this
2007/ 136689 PCT/ LfSZOO?/ 011810 adm ni st E‘%tah%e

HeRtion ipselectrd i ageaTdenssVited Y@e{yr faciprs gs g 88 hppetual dosage
i énﬂ:ﬂoy‘éf:l nhdy&aBalideiptand Gietkfort klay klé\hatﬁﬁbei ayprbkrral dosage regimen

the di f.th tt

e 2 o B SR PP 8Bl ot e i
rhgey ahda estel and, Wdemxipppohtaiayi tre used/io thkamethodstd e hpvention.
in a rﬁ‘lg %Lsn%ﬁ %B&'Hlay ctoxpén?e%}l ¥e %s&wdqﬁh xﬂ?l@%l)se Jrgs d1v1ded doses

Other SucC sSone Clrcunstances, hese
5dmmsteapbatapprematm$zw &rpxiseplpas SY0. Bhee: fﬁ@r\faérngfﬁ supfdoses per day.
g sxﬁﬁéc{!@ tséTP&l%! bd fﬂrtﬁé?'@?@&édsé’g Ino 2 ABRSRBf dlsc?@tg tbo@@y é’paced

mamal , preferably human, ver

ST The PO SN BHSUHISHPREN RS, eisgpmouns ar
%&hhﬂerb&@ﬁeﬁﬁé@i@r@n\d&[ ined s,evﬁﬁl forexase 2, 3 or 4, part administrations. If

resentative fact cl ude, t e

oplaﬁtee tde%ti]ilélnﬁé)al gual kg}aﬁo(rj |’11t na?yel%eh%gess g)nc%cv%ei’]%%rd or
slew&waxﬁ)frouﬁthbldeﬂy dhssedsaetedt he route of adm ni stration,
phar n%%lcglglb&ﬁ{glls 6PHe gfégernﬂdvgﬁﬁm%%ge Qﬁmy@@at@@ﬁl'a\’vhhy varlety of oral

10 effica armacol dneti c and toxicol ogy. pro

@hd parenteral @qsegﬂ faymse Ayl hecpbaiops oyiaese skllpbinilr f&fhatrtb‘g following
BLda¥ Borths S¥S B MbHSe, bH thé h&ﬁg corﬁﬁon‘éﬂt@hhﬁf a dinpbautidl 6f thé invention or a
chronlc dlseaseu%%gwﬁ ‘U&F treated or prophyl axis
ipharEsRenticeIbAcETP &f ﬁé‘?m]? REME VERYE conpounds

are admr prephigthaivmcewtiddl dormpositionstfiven the vpopovaids off the present
%v%n? (g]d tlllens\él%%éno& a%ﬂgab }Bﬂ'ﬁ:}ccmcaﬁ'y %;Ir Eﬂa&@%&?&ﬁ Blleither solid,

or reati I Ng sease condition
Viiquuial eraemsmrmzflhqtls Setid fom mmﬁ?é@mt m@lﬁée pstwders; tgblets, pills, capsules,

'cgc\fl%&t &L&Boélt%nése Ln%:% ﬁgréﬂﬁe E&Qﬁ@lééj P eRidWhatrfdr BanRI0n€ bmore substances

factofs as cit ove. t he actual dosage

sy @ﬁm@%%@lmty ﬂﬂapvnw&ﬁéwoyhawﬁévwawg» ShgRpnding agents,
dcﬁﬂc}elest sreéerroerﬁvhas L&k &@ﬂ.&@rﬁﬁ@ aghts| &ginmﬁéhé)sﬂﬂdlgﬁﬂeenal
skKi in_the art w.l n t. .dosa n
dosage PR HEHG Tt d® FREL AN RO P L G L LA it the finely
tdgtlethcinelcommdvaere. appropri ate, may be used in the
met hods of this invention.
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The desired dose may conveniently be presented in a
singl e dose or as divided doses 20 adm nistered at

wapprapédsat e i nterval s, for exanple, as two, tRCE&S2007/011810

four or nore sub-doses per day. The sub-dose itself

may be further divided, e.g., into a nunber of

di screte | oosely spaced adm nistrations. The daily

dose can be divided, especially mhen relatively |arge
anmount.s i nt L
cover df i k) SoRth Bonfi SR RR AR L A e bl Rary bincing
|cRpacitp py @pnblap@por@ep‘emh aqmppagied tndhe\fleellufaffhamﬂ@r it

may  berfeetasidhyd lBleflayi aacfoﬁtaﬂpxyﬂ?}rxﬂ’g Srcehingl MBWAL glftﬁé gmve

the daily dose indicate The co ounds of the pres
RTBRETo A FRIFSBRALE FPAPRL S APRRCEE At DI e i #9mé>f5 10 abou 90

Qeient oFfitek fAVEInPoahd; dles/a@e a‘nqmm wbhld\khb\lv wien elvhidiSutside of this
to those skillgd.ili} t he at t $ tr{‘}g oIIovviréE .dosage
FBTSFETSREGESS Y PtAble caEriery tor pawdsryand SaRleh g fmashssip partionate,
omgnesmﬂ staﬁratehtalci, sugen ldcaige, pectin, dgxdindr, sachygdlaml trygacanth, .

pr 2t pﬁce U ose sg 1E1m%farbtia)x£nq ﬁce%lé)ssé ta lé}ﬁ ér{e g altxgcnocoa Qutgar, and the like.
cBrepeum td!sep@fatlmlﬂ as priaxledito m¢1nd.eeth¢ foonulanmfsbet agive onnpefund with
a&n@éﬂs&l@tm%emﬂgfi‘a{l @Gﬁ@ﬂ%ﬂ ﬂgé\llhl}{g QQ&%@!E %ﬁlﬁﬁ e, a'cﬁ‘\;e &)%?p&lt with or

ei ther so a mxture of . orm
pYiEPaE GRrTicshds oM by g, Whidys g in %ﬁqcraéwn with it. Similarly,

Caapisatd zﬁhﬂ lozef@e ARt 1ﬁeluc$ddp [@bleds OfowaiSss, @Bﬁiﬂéﬂ BilIe [cattetsEand lozenges can

ranu sol er. can .be .one or nore
e soaud s piRB U sSaRGEoRT ) Sent s, f1 avori ng

agent sForpodpating suppositoriés, bidvweampliisg wausp%mngldmgmrb of fatty acid
éy&hﬁ%%[r Tocod ﬁ)ﬁ&&r fé%%t\{l%ﬁed Iir%bthg EQHQ{E l% o%gﬂtqg &1@&rsed ﬁnomogeneously
ents, or an encapsulating materia wder's,
preiness bystigiog; dde WOE}PWh%@QBeSQHSH@xWﬂ 1§ Hlep §O‘Frﬁd iqto °°nvement sized
M1k afowdd 8 cbéiCard tﬁ&lz%, todbivdiged active conponent. 42
WO 2007/ 136689 PCT/ US2007/ 011810 In tablets, the
act i ver TBMptiRRT it e for yaginaliafminisationmedbe prasenicd a¢ prssaries,

NecP&H Adryani, gah rpgstes; &mﬁﬂsloi' yprh)ﬁ csmaﬁ:aggl i am@@ﬂbh theQfifive ingredient
an acted.to resaean size. The

p%’\%‘éﬂ TS ARRTE KB ’é‘%%v?{f’d’ﬁtagﬁ’rﬂ YA¥yi ng percent age

anmount Biqoid forlnepapdratims ircbrip emlnnbnskuswpme&e aidoeonultgons, for example

t
SR B APUIE R RELE PRI B B g s
atenibg éqnm&siéﬂddis RelBpnEiR PSP ReTYS hylene Blyeol splutipn. ST eﬁfahlg @reparations,

oL eNRBHRS Sk inj A AR ok bieBEiforls QlispRRNEIR sy R Formulated according
tabl ets are nagnesi gr‘glcar ponat e %neS| um St arate,

ttgltlee kngw 3}1 uS1|n é\“&%’ , sFngts qgﬁ)r W&E% PR ts agxfl é}‘%’ﬁ“ ing agents. The sterile
giejeatabla prepuragacany fso baetteryik dgddtablecobytios odsugpansion in a nontoxic
C%a%%xgéylﬂpacg?gﬁ%% + l‘ﬂﬁt?t%% ’sciléerlt QO %{p%ireggsaa\r/%ﬁngﬁ 810 P § butanediol. Among
i the assaptable vehipled andsolverts fhefrrnw bgt etn@nios@fl atehéat%rchnger s solution, and

CROBAL Bshih bRod e SNERRS W Alaitidd, fBHiE Hxed o@ssar@@(fnrvbﬁfonally employed as
provi ding a capsul e i n_which the active nmponent

VSOV or SFPERIE medip FOSthiS RUTRAS? ?rzybm'a@cﬁm oy} max bp pployed

WALIGHing SyntHts rdofo-asr gy atitiexn Inbddition| fattPabidé @ich ¥s oleic acid find use in
gchet S and azenges are included. Tablets, powders,

Bgﬁpaergnonpq [gcieSehet s, and | ozenges can be used as
solid Ty dmxp@tmdsabécedlﬁg to tbe plesemtiniverition malyitlaus. be Ferinulated for
P u
%aﬁ]&)?{rﬂ ?zgmﬁﬁ:@g%{n é 'b? §1J 0111 qx\fcéellr;#hfg@g]o \ré@rﬁechg}il SBcoﬁﬁmﬁ)r\ls infusion)
i andfrayde prasentediingmnit dpsecfore irl ar@oebpcm‘émd sysmghssspmllss@diime infusion

hQ R SRS k¥ntainers with an added preservative. The pharmaceutical compositions may

take such forms as suspensions, solutions, or emulsions in oily or aqueous vehicles, and may
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therein, as by stirring. The nolten honbgenous m xture
is then poured into convenient sized nolds, allowed

woaownoées9 and t hereby to solidify. Formnul ati onBCT/US2007/011810

suitabl e for vaginal adm nistration nmay be presented
as pessaries, tanpons, creans, gels, pastes, foans or
sprays containing in addition to the active ingredi ent
20 such carriers as are knovvn in the art to be

appropri at e. u orm rations i
AP ome s astit Rishes Sshtribim e Ge i Ssperipe agents
\elte@tiatiOEly \Waé edtivp mgpgdh@nmag by txqlowsiet fotrh Osbaindddly aseptic isolation of

i 'o‘fm Tid ob By gﬂéﬁifx ioh Ao Ghh0i8n,| oAbt 'E]f’%étﬁtgﬁe veiille, e.s.

Putons i n ‘aqueous po
glteymmymbrufrﬁa)watem hitfe@tvabl e preparations, for

exanpl Kq uedhEfolh@atidhs SGitBR! 6r SAURO YR, @pr%laﬁf@l%ymglvmg or suspending
suspen3| ons maybe fornmul ated accordi ng 25 he known

dhe aqtis AYMRAIERIER Mt PRy AdIEE ThiRbe Salartnth flaugyenfiabilizig and thickening
sgshendaageadgents. The sterile injectable preparation
may al so be a sterile.i ctaleso or. . .
oe paraRAT SoBrp Bt R SR e R oF e e fipugstin the ey divided
Cictivieevimponers @l watat with viscodx anfpriel, swh agnstodalidn symthetic gums, resins,
I | )
ég«?t V)Bei%efiisﬁ?o‘!h%odmé@%gxye&n%ﬁyggeg@%gé ZP o%eé’\%li %o%ﬁl sﬁéb‘%ndmg agents.
sol ut i dlso ingtuded prg @t’woanmmﬁpm,smfmh aie ingeid tOdw copyerted, shortly
aﬂa%rg 'u@" to l?qtuﬁf fohﬁ pr FM%S%II &al@ﬁ%ﬂﬁ%\’n&?t $LQ!H@1L]{1M forms include
n‘f as 30 a solvent or suspending nedi um
t 994 %101@% Plp%@%r@wawnﬁ FRHions-x EhesePierHaionp gay ﬁmteyela addition to the active
| doedpdfént Gofoydtitd) Bhvaes, BAbilizerd,buttery) arGRia1dA8 nathfal sweeteners, dispersants,
aC|ds hlas oleic acid find use in

dition, fatt
?‘ggkﬁ}eéspiql%ﬁgzd%g B8 5%es. The conpounds
accor dFergopical hﬂrelnptrewm therapéietihis theraypbimgs atxerding to the invention

F QL ﬂhﬁ&iat%&’ be olf)i(’nﬂ{eﬁﬁt &%ﬁ+ s F9AL Sk b8k {rﬁ’rﬁd&%aﬁ)até?y

I nj'ect1on us 1 nj e€ction or continuous

i nf usi @mmer%amirvaeanﬁynauef% exapeme: b formulptrdiwithppeapenugrer oily base

| Ritid{He Q8di8sn oﬂ%ﬁﬁabﬁé ’Jhlcﬁgnﬁg' ﬁﬂ(ﬂg%&lm§ B?énks ¥ Qliski¥Enay be formulated with
i nfusi on or |n lti-dose %ntalners W th ana&,

REBFURET Y St R a5t PO U TP S gy ne sgents,
t ﬁ‘ﬂﬂlﬁmeﬁt@l dispeRgRPYSPRS 'ﬁdpelﬂfﬁng 'ffg@hﬂd fthiekhingQigents, or coloring agents.

R L e
agenrrising activeager irspHndrahass vabily | swzqrwg apthalfagia or tragacanth pastilles
dtl, %ﬁl A a@g@géredleﬁl ih &6 H@h'b\‘{@ sfich ésrk%laﬁﬁ Ellll(y ycerin or sucrose and

edi ent ma wder form btal ned aseg
i afa%tainé ﬁwafhwaglteé F?IPI?P%IEE thejagive W?%ﬁ)ﬁ‘i q %uzt%hlfr Bepid pasmer-

sol ut i Sfutidrlor Qﬁﬁ&fsioﬁ;ﬂir? @ﬂpleTdﬁeﬁly&H tHeaRta® cat@}ibG leénventional means,
en ree

L s S e s P o PG PR S e B eided n sngle or
pmelpiatoseifooy. dh the bitter ¢age off a drugyee ndpipgite, thisenaydieiackieved by the patient
Cz?iquq Q@Hﬁ%éﬂj?}ﬁ?ﬁ)ﬁgte gﬂgdeggglhﬁg v§lﬂl‘nte %? h% 58’19118{ m{xﬁjensmn In the case

Izl n
ol speay, thﬁq%?e/dwc@a@ééquemlewmeam @f afrafrtexmgaﬂtomp@@g GBAY pump.

be mdﬁdﬁﬁuﬁﬂaﬁ&ﬂb&hé‘ﬁsﬁlﬁ&wf trié& |n56yd{s\z§ ibgl %iﬂnev%@ B%; ¥ifeans of an aerosol
eria SucC

C nent. in. er Wwith viscous

aPTaGoTR v cfige pgprdientis prayided jnp wsiSHweééaaﬁw&%Smble
S}ﬁdj)d]llﬁmc af the Kg’rﬁ@iuh&'d érehd pﬂe@ﬁemvﬁitloﬁbh}ﬂfanm&bl RlhtidsNEdpositions
sus endi sol i

for . .
pr 0 6)51[5151 i ons émlﬁlséegeds as af,ros%* égor cxample S%valrate%oafrﬁ]s or by inhalation,
sthsreah Ye f:atnl_eédocrue, fosaxpmple, hsinpa wrayoa netptisg zr @inporebulier, an inhalation
oéfp%LraﬁJg,rg Ilﬂc'-:tis,lteﬁ "iarrh'al%pm 35&9 go%h&%}gleﬁ'oﬁ%&&ﬁ&éﬁ? ?orms for administration

of the compounds of the present invention as an aerosol can be prepared by processes well-
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sol uti ons, suspensions, and emul sions. These
preparations may contain, in addition to the active

woanpanessh, col orants, flavors, stabilizers, brETAIS3007/011810

artificial and natural sweeteners, dispersants, 15

t hi ckeners, solubilizing agents, and the |ike. For

topical adm nistration to the epiderm s the conpounds

according to the invention my be fornul ated as

Qi ntnents, cre or lotions, or as a transdernma

JaPeh o by R e A R el Prep g SR golutons or

fcmﬁ)Bﬂslioat eﬁh&\bdd‘pcmndsaﬁllmseﬁf ingéntign bag#ter, Wlatei‘ialt:dsmal mixtures or
&}b&e saprrgr%sol on? can beI ; plloaleg n% ﬁé’ 1%89143 / %(%Stlevoelsjs or opllte%enzyl alcohol

bmséxenasmtgbip btes¢rmatg'es1 ebsurptiwn sohangers &rnmmwem- rthermwaaraﬂabxhty,

esmﬁ‘aﬁl'zér}f ' (ﬁ%e%gr? QL&! otﬁ(l.;ré1 Qh& 1?2#%91( ﬂgén&ﬁtonﬁhfﬁgﬁeﬁl'aﬂtg for example

ag ent en S, eni n

cmhah cAtpon g‘em@a Clg% SYAR 25t 4@1’«5@%@%@%@@% richlsgpfugromethane, or

bRtk Blok¥phah8 ahll eheTRE! Thd £i5bd0RaY ERRBABSLY also contam a surfactant
usua

conprisi.ng active ina flaygred base,
SO 9P e A ol PR R ST kol  mctered valve
conpr i Elfﬁh@uﬂd’tﬁnﬁﬁl&dn\llai foln gdmielisaraxion tb t}&l’te spiretoty thﬁ& encﬁuﬂirkg intranasal

%ﬂ%ﬁ%\gﬁlﬁ eapod r}%r d wil ggnetngrrall}é %vre%Ssma é) 8% s1zteq T examgle of the order of
slfi thigtvine ot lpsfu iSdelcapartide sizSukyibé obtaingt bysmsape ﬂmqmnsl the at, for
aﬁQLQIInbﬁ @y%l&%ﬁﬁllﬁ/ont %Jﬁ%eﬁf‘kﬁafonﬁ@!ﬁ&ﬁé aﬁéi)t&ﬂﬂ \éﬁ)@tshé?ﬁﬁéd release of the
nmeans, “for exanple wth a dropper, pipette or spray.
W‘?@W‘BM!%%‘P%W%@ provided in single or

mul ti - AR&Rathvelythe dddive h@rdd&htseﬁayaasﬂomedan tie@pest 20dry powder, for

i pet h d b
ERFiect BT T SBE s BT Be e PP hEH e aghstosp.strch, sarch
t deeivalesifuchas bydr@t}@p@lyﬁn@}lylcellnlotd'lzmdq:@b}e’lrf’yﬂ)yo‘bhdnns [GPER),
t&%n%exﬁ%l)nﬁ ﬁg‘%ﬂde‘?&‘?ﬁmf Wi fgﬁygéﬁ%g% n@f‘?ﬁnt?l T Ifo(})vdtehceomposition

rreg»pbermagmyd i1y it dcmipnal fsro%xmiplaem Fapyelds pyrariedass obF-eagelatin, or

a8sRP Packs B the Bouv&r\ﬂmg alififisdatd WPmbAG oSl BMlerd S
provided in a pressurized pack with a suitable

pr opel ThgRharmgceytizal prepasHipn e Sreferpidy i i @gfec}ﬂsagerfg@m yspch form, the

OfrefRRaioABCRbBIvIIaH nﬁ@nmoasdst:s @aﬁumﬁguﬁpfdps]mg,ummeg &iftRe active
adm ni ste d as, aer os ol s,

SBPRBFL Wt qoﬁ?ﬁﬂ orm %?ﬁl be gé)a?lﬁiiggp %re%ar%tlonttglF package < coPtalmng

f discreix quapkiges Qfsarquraaom pudnes packeteld tdblets capsalep l;mqbpowders in vials or
nahdicee 2 APRAL BbUSe, 1bIARLEIE Sy IR Hels,
ng er |ﬁ¢1s él%pm rrmc ut?cal forr?s f Q@e olf, or it can

alaﬁﬁlw@mmatedwmbelf Oftaﬁé °E®ﬁ§5’d’ﬂ| Aakegyd fore present

| nV ent Tiyletf6r APs1IRITOSh1 AhifeatiBh BRElREHsTY: IRkALL&B8@8ministration are
4Cff WD 2007/ 136689 PCT/ US2007/011810 known to the

p@‘r’ Brd AW the art. For their preparation, for

exanpl omsahbddiféts 6ffthe phespeinsertios iviude Aenctadps pf@dﬁciﬁg a

ql r esenf i nvent | en . n VWt er .. wat er/ al cohol, ni.xt une

0}? ace tica comg:ao 1t1ﬁré oéofor?l?l%ar?ém é%eﬁa eccém IilSln aélmlxm%a least one

cmmwm accorditistth pesof thoyompenmhérebasimenys dlsql@e%mremdpgether with at

Ofef\2 bneSiiobAhEmPL AR AL Va%teﬂt‘é? fescARANeRH 213 SABICEN Rl hcceptable

i ncreasing the bioavailability, 5 solubilizers,

df*&Hér sants and others, and, if appropriate, customary

propel itadoted th@wies %!HJ.‘J -HT, Ai rBEéthﬂ enodalatdedarélifhiled 8s active ingredients in

dichlorodiflu
PO GiRst A 1B55 g1 "OEiP Y St Gt Bie AP T GPoEiEn i other non-
amonaphrganhmieas Wik Iadtedseteniadvaces uethe erh bfjarghgldiealth-care mandate

Ct(ﬂgttc%hﬁdeq%@oylrbfe%?v g?(%r tlaeslgs% I?:f Q&xvla g? nt‘.sh ls\.ch ag—g] ?11‘3 O?egep%r modulators, for

ug e Co %#:YOV S
viiEe Veath!ﬁ of 8 SriliT-amiediated; digcase s dlSPI@Pr ndemastisrapimalole-et, g2ts and dogs)

the respiratory tract, including intranasal
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10 formul ations, the conpound wll generally have a
smal |l particle size for exanple of the order of 10

wai2er7anes89r | ess. Such a particle size may be sbraiSz®d011810

by means known in the art, for exanple by

m croni zati on. Wien desired, fornulations adapted to

gi ve sustained rel ease of the active ingredient nay

be enpl oyed. Alternatively the active ingredients nay
provided in the f rmof a dr owder, for 1 . _

éﬂ‘éﬁ‘p‘?"%‘“ dﬁ“‘ﬁ%\ﬁ&é‘ﬂ“aﬂﬁ Bofuths ey grﬁglfhﬁ‘s fishaetgi %‘?ﬂ:?? gf ordinary skill

potEart abaeadisuedditad with 0hds@andiigahe tilitg bAgueh compounds in such settings.

derivatives such as hydroxypropyl net hyl cel | ul ose and

pol yvi nyl pyrrolidone (PVP). Conveniently the powder

difinitonswi || forma gel in the nasal cavity. The

powder 5 SQER Hérbl‘h' e ten%!lk?@ iPhESRF EH Rfr | EJ‘a ééﬂiritecﬂﬁﬁﬁocfaﬁfomgroup
for exanple in capsules or cartrid

gevich is ﬁtfalél?t“ChBP‘Fds,‘iré’Fa“ﬁ]é‘@(@*PF‘B’m ?awum@clﬁmahyww ethyl (Et),
%ﬁ%@a (Bcg; urtﬁlﬁxgglﬁ@nbiéoﬁﬁﬁﬂﬁ vafyl ag.) ﬂlblﬁ-%llg{sg‘tg.lﬂﬂ tTlB\.&yl), pentyl (e.g., n-
gsgtgggsopwsneop%t)gg é’fl %hs?#F 3H a @Lgrgb%?a& om 5 to about 20, from

ubdbatitdediantl @ about 10) Gees] oebbwi8nirog lap plscmp 6; fadre 1 to about 4, or
QHant ltgéb%ét anrgoi;leakoa}gst ive conmponent. The unit dosage

form can be a packaged preparation, the package
cont ai 4y wrgd hetewe faditeayldj efensite meajkxifgr@wéwpapnw mayg dpuble carbon-

aarded %ksﬁ‘&se @x&a}hiz ﬁfk@nyl %ﬁﬂ%bﬂn‘é‘ﬁlde em,yp Q)‘Mii‘éﬁ%eéﬁlo‘ﬁbﬁnﬁ &d the like.

anpoul ES uni t _ dosage_ form can

t abl et4}s essé heein &.lkwaslz &rfge to Bk e Hpving ape %ﬂ%@ g carbon-
ajafbon rbbncat Exadpio leyﬁ)fl gaﬂxps Oicludl esgnyl prp@aike gﬁﬂthé Uikdn

Tabl et su,L o a ad str
Fou (B Pied SRR HERa Gl B A oo BTN Al B P Ge more patogen

csghqmslnt& EHQnPISbﬂQalbﬂMPﬁM@e 6FF3.tGaEs, @Iﬁ?s,éiﬁls, CHCl,, C;Cls, and the
'lﬂc\éemrﬂ QH)E H%x@h H?&MQ )?Hroééﬁ%%‘ atBrePlaced with halogen atoms can be

phar maceutl ca nposi tion conbi nat 1 on-t herapy
dsteped i asg P%H‘Hi’%lbﬂg at | east one 30 conpound according

to anyAQﬁseB'B@reﬁxo Upders msﬁ&?at@r@b@ems aebrnhgE aycﬁocarbons such

£ e SEr Pl G BRI S F RN S R e B B e lke. I

ﬁkleeibodlhienﬂssaryl@m@s hhs&:tﬁ'dﬂileltb itoat 10 dHbdA atodtse pt or

modul aI\or 2dBEEi Ukl % dl” o ers tlluélngarlor@l ehgrlt eorgztar ons ncc:}uc?m% cyclized

phar necedt | ca Iemtoc%p ese are n I nten
Ledleyl.catikopy, mdﬁllmmlsgmwt Cycﬂoaibﬂ groupngern ig8udeunene-pirrpreply-cyclic ring

a@st\éﬁL hs Wélpgs%qme Eﬁcpﬁﬁ“e ’tﬁﬂ&@ @Qgrﬁplk Qyél&ﬁkﬂ%ﬁﬁ Qifncﬁ@é g%iopropy]

th-care nmandate that consideration gi ven
tqa(éloh%l g¥clopspiyl éy“é%ﬁﬂscyc&?éwylagy%OWE%}’%‘é’&@b?’t?i“yl cyclohexadienyl,

r@d]éhé}itﬂflaayl fnefborryl) Qoipi@AtridedainyQ fadéndntylaha thelieaARE included in the

der in d stic animals
e o L S i LIV
dtahmg ad:@n@stqomnmwréi) the(ayclgalkylginghfoa sxapmies | berczhldsk@mses of pentane,
fleshhe EJdC:hé tikerNose of ordinary skill in the art are
rea credi ted“vmth_undq,rst_andl ng the utility of .
such cgﬁﬁiﬁd AERSIn hetaetreysbit is iended fepean; aphigyglic Bngygs described
UeRdin, hﬂi’egﬁlﬂl , % bes ﬁxgg bk k¥élreptaced mr&thefeﬁba&ﬁlf] & grb&i) s%lected from,
saturate aroon grou
IRt e et e e st oS Dt S By PRy the
ahhzygen(cat be optiohOR\shibdtitut€, andit rif:oﬁtyg cailitfhs bﬁafz:r@pyha)ny substituted with
olito or t}{‘lgd}{% thusQogeHltey %oi‘m{nsg%l%gﬁ%nyl or thlocaM)lo)xyl g?oup rXspectlvely In some
cmbodxments one of the rings is aromatic. Examples of a heterobicyclic group include, but are
not limited to, 2,5-diaza-bicyclo[2.2.l]hept-Z-}}l, 7-aza-bicyclof2.2.1]hept-7-yl, 1,3-dihydro-
isoindolyl, 3,4-dihydro-1H-isoquinolinyl, octahydro-cyclopenta[c]pyrrolyl and the like
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pentyl, isopentyl, neopentyl), and the |like. An al kyl
group can contain from1l to about 20, from 2 to about

waapo7iBesy 1l to about 10, from 1l to about 8, frear/wUSt@7/011810

about 6, from1l to about 4, or 10 from1l to about 3
carbon atons. As used herein, "alkenyl" refers to an
al kyl group having one or nore doubl e carbon- carbon
bonds. Exanpl e alkenyl gr oups |nclude ethenyl

I
g G G AR R B
birb@dyelya: griobp whereardne pr horeds’ ﬂlelimmq@trmna Edhorydtoms ofihe carbocyclyl

Eligere&%%rﬂ%la’hef&&wf? yllch a@@ds tJll J[?@rocy]c 1 SQ‘&S be aromatic

ers to an roup
(ms, ‘retenasrd’ mm@gewmage 684 the@mcgclo |f£etqﬁ@ﬂyeb(i &ry}lps can

gBr?ééP&ld 10 @1&&&‘3 Eeng:ea alnfgﬁgall}mﬂﬁ%geﬁgda’xet%%o@ CﬂIe’i&ocarbocyclyl

. |
m@@a@ﬁoa&aw aélfiéwfl é‘p?‘é%aé'o‘“\ﬁnh?‘ﬁr%ﬁﬂ“b Er@w aé’PBh’sm@B?Pt 5@ about 2 to
LB&RN 0.8 absut 8% alﬂﬁ‘lf hairead itM’ns andA%n b6 ehched Bidugh 2 adirkdn atom or

pqg%?ogﬁog{, TR0 RS, 1ROl GO fom 3 1020,31010,3 107,
ap ind hphg—fmdymem y’b:thqnﬂ@mhlybgryups dam uasgblshtuted or unsubstituted.

i
ﬂr}%ﬁ g\%ge q?ﬁyaﬁ} %‘J hlgs m%)lnde rﬁ%gﬁ car bon at oIS mo %ﬁl&azm b
h@’aéydxofm‘{ryb taseahydrpthienyli 23 slikygrabeprofirylnd8ienzodioxole, benzo-1,4-

W&%ﬁ’& ?fp@ﬁ@iﬁyl' EH&QEM 1&3(@01131%9‘1 1s§ﬂhka\ébhd1@l k;Sl'ﬂéﬂ)h(hﬁ\ildoxazohc:imyl

Cycl oa S can_inc
Blinazoélfimpfg Flyldew}néfl mlwey%g‘/ 55485 GENT BREPLBUB] B bgroay! and
t}ktefﬂcszclbﬂnyds Exarrpl e cycl oal kyI groups i ncl ude

cycl o%o ‘FS\é : heremtl e 1 obus, %"]ths oc)%, 18V ?nd%‘é?Jc%{%)%}@mauc

cyclo enten cy el
ch;'dllogztrbmdha; thyve, at lqamng hgtppatpx); rmgyhembp@ plb‘(braﬁ ylplfur oxygen, or nitrogen.
i C{%%;ﬁ agmL:l})gr rﬁﬂcféyl’v% cﬁl‘g mﬁ&ﬁl pyrﬂﬂfj pwﬁldlﬂ% epyrzéin?fp tpyndazmyl

inition of are noi e

ttfienyhefveyL.siinobil, ippsipmoly, ébfartwich(Yaﬁ@lxl fh&agekyl»mqlwlmmélyl oxazolyl,

%Mid’ﬁﬂ'yﬁ b&ﬁﬁﬂ’uéngl G@HHH?&OWI tlib%(aidfbﬂtﬁh‘@z]o@ﬂwiéﬂol}ﬂ It&tghzolly indazolyl,
benzo derivatives o ent.ane

LTI RO CRCINT AT A0cHt s L

| 2)8-aihgiddbdn@o fiRaml, 3tﬂ1m&dbeﬁzdth1€tg'l, mdxﬁg‘kobenbawenyl-s-omde,

\I;ae { ﬁjhgdrﬁﬁhnz?t%le ]IS' chokldc bcrsl)zorxI rl‘)gm&% %dgl n%brbg@é)?lg&%gxtlyl,

v or - group ected
Ihemdde:d:ameo and the lige.clnpowe nmb@dlmnrgs,dlﬁtetparb&gr@p&@l have from 1 to about

Fb% ﬁE n %‘ﬁ'{ele th@entﬂ}r&ﬁ 99&‘1@ 3 Q@gon?ZO carbon atoms.. In some
0 pt | on aI

tltute ring carbons can be
cﬂmhoémﬁnﬁyh@@rbwl gremédﬂav& ’c W abe%d‘ éito PHH 05 1 g eteroatoms.

t oget hgg udea %Bﬂeﬁlg k16t DRAYden OfnclubésOfiakd) QHlySi-o gFoidPand iodo.
ir gs g? O%:hﬁeg%ér O e, 3 erggﬂga&-ét%ﬁl g{/ on %xam%le Igﬁcoxy grgups include

i methexyeethimyt, papexy Ge@, nl-prque @nd Bopropoxy), t-butoxy, and the like.
5’ g-z gl Iggsyglh l%%& ok[ﬁ aﬁ(olz T a)'ﬂoxy substltalted by at least one halo.

i soi ndds yded hereip, Gohy dptss| top P@bwﬂ BOHP ﬁlghstltuted by H, alkyl, alkenyl,

%al V&l @rifoYd AP 8R4 151@1 Ho@béhhcl@ﬂkﬂfohhﬂ driaksy146 WO
136689 P / szo 01 810 élsqluse

het er Ot YreAyperein, e?rélla 6 eigrs e B Fet éﬁbsﬁté‘teé‘ by an aryl group.
Slatabl’fpw #9llalki] giﬁﬁ;ﬁhhb‘lﬁieﬂﬂf ng/Aa pheeysi,ahd gaphitylméthylersupani some
or m.n rRon
&?Syﬁfypagﬁi‘éfﬁ FvF &8 ace&B 57 §° Ep?é}?oélﬁ%%nnsﬁ such
as O 55 uged hbtem—lélueearrwyblawl”gﬁwp@alkﬂwuwnwmqtmcyclyl-
( €.g. ?eltd %ﬁr{ y4,yc oa%laﬁ&p r@fefgngllkf;l s‘ﬁstﬁu’ccd by cycloalkyl. .

"het er ocy rou E
As used herem "heteroarylalkyl" refcrs to alkyl su stltuted by heteroaryl.
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5 correspond to hydrogenated and partially
hydr ogenat ed het eroaryl groups. Heterocarbocyclyl

waroerpseasan contain, in addition to at | east ORET/US2007/011810

heteroatom from about 1 to about 20, about 2 to

about 10, or about 2 to about 7 carbon atonms and can

be attached through a carbon atomor heteroatom In

some enbodi nment s, heterocyclyl groups can have from 3
t020,3t or .5 to7r|n rm.n

Fur ¢ ne ok EpEPB. Do lOr “treefis: SR fumioiae flegria Brseraty refers o
Uinshrbwinigttogetioer oﬂ_@e@«ahphmtsoﬁ thasnamemlo)als togalbu@elr interaction at the
Ir&ﬁééﬂlﬂﬁ 17Rf B8Rk Cht’:lmc ?SQ%?II Q’Qﬂsfcﬂn&&?gf{ | Pehst one chemical

t et rahydr of uranyl, tetra I eny

Zeagenf; hydrobenzofuryl 1, 3 benzodi oxol e, benzo-1, 4-

di oxangs udell R&kintind ¥erm &Wsﬁﬁ{eﬁd FRS to the RYBEGhé by hydrogen moiety
i sot hi azol i di nyl, pyrazolldlnyl, oxazol i di nyl,

PHPARATRYAFREPD MORHHERAGTYIERIRAT BRI t he | i ke as wel | as
any ofmdjﬁocgnseu@cfscﬂmeamxﬁ @h bb @loafterad y&coﬁmg to any suitable method

et eroc u erein het eroaryl " )
o o A PR S PSR G e MPBRYArS & Spectroscopio means,
hsyelr samcloanTsagnéti rehmmeapedneawpy (e, 'Hedrdi@)ainGraned spegtroscopy,

S o)
:}E%Ug?gl}acrﬁglﬁgaaé & g}\f g{ézwlejx& : ?P%Etr&{ié‘hﬁ% Qre[{} chromatography such as high
ryriPERAnce g ammgrap}pwfa’m 1 thinglgyer ehrzmgﬂgraphy
t riazi Iﬂ)ébme fallﬂf)cydlmetﬁb' |pFé2)Eﬁéhon bﬁ&ﬁi}bbﬁ‘ﬂis)ébn invBive \‘.Hélprotectlon and

dazol t.hi a I ndo yrro

SEREZF vigis R G HIcEh oD S bas A rypbeton g cfupigion, and the
pyleetioml of lapprbpristezmbiebting @bupazad yd readxl‘ydhmhmled b)? Bne skilled in the art.
]The cﬂer%njgﬁggf %gt%!:t%ﬁ gnln%)gtcam tzaie 3 uﬁ/(io For%:ecgr%p €, 1n %Qé@né and Wuts, Protective

enzi m
ZG'@quh inyHetefndics AEd., Wile: &hShySd 189k whithlis mogrperated herein by
2 got hi enyl - S-oxi de,

eérﬂbeﬂﬁ[xg{s% enzot hi enyl - S- di oxi de,
benz OX%F"}%‘Q‘ZS ey irocesses §eseryad, heﬁ@hia@daeemeé Ayl in suitable solvents

Gﬁﬁ&ﬂ&h%a&ﬁﬂy aMettdds onk kEskill 1k tBOLFEo | SYBiNeSs. Suitable solvents

e B S B SRR e O FS  orer
aiwﬂﬂ:tslﬂthe aniperath@tOdrBvhichl the eadtidns b cafibd ciutne st &mperatures which can
f%%%%rt%%aéeﬁ% é?lr lg‘? isre@zfanv etemgt (C)fu%QO e sorvr;x%t stboﬂm% (t)empera’ture A given
"rhretion e be; cﬁmed Qetsmfommlwnt e rov@re bf moers thanrede savent. Pgpending on
l%ﬁ@gart@ﬂeﬁ"r&chorﬁsltéﬁp Mmbfe%gﬁéncts fRa %Qrtmrgaxaljelﬁ'yllon e Uik be selected. In

Ie al Xy gr.oups i ncl ude met h oxy eth oxXy
psPBJﬁ 85{190({1@13@15 rear?tlﬁlfs(fﬁg kg cagﬂad (Plg eﬁ)iihg ﬁl@ﬁtg%e Oft501ﬁfﬁt{ﬁ<19h as when at least
aind of the réaipkts isAdiquidied gler ei n, " hal oal koxy refers to
I k ti.t
et or ¢SUARR bty on on s mafsR eSO Sish 3l P grice
ﬁyorhbdldﬂdnyinethalid( dibydmochlatdoyethane, dromaefving ek gfbrm, Brxamphromethane,
qgﬁﬂ) gﬁ%?ﬁ’e blﬂ?ll clﬁg)?xdg Oc{l%yclrf)rglgtpg&e{eﬂwhlﬁ @8’% Q}%gl%g)@thylene 1,1,1-

ers to
aﬂc}&qarypth@}eobb,z-tn@}gﬁﬂb@ea} %dwhmet@pggp@lqrg@pg@é hexaﬂuorobenzene
h@&ﬂl—&ﬁohkﬂ&&ﬁﬁingyd dlcﬁ&@bé}@&m Ba1biBL e, BLQURSzedeN SOME

h fr 7 2 7
?ﬁ:o ﬁn ntg%ﬁ har | oro Ou ¥ %Ve Lmrom(tatganeoca%on tetrafluoride,
dilc&il(&bﬂxwozhﬁhdnléydh'lorbcﬁﬂﬁermétﬁar&L kﬂuoﬁ)u{éﬁiahé, ut2ediciiyrotetrafluorethane

As used herein, "cycloal kyl al kyl "
Eg?é%’%%?%‘#’f(“ substituted by cycl oal kyl . As used

her ei rﬁmfawéteélpmbyh@lukwdé digkthpxymethaak iytrahg dito§iratt, 3etioxane, 1,4-
o8, %@ﬁfd)/éthyl ét%eMQ}@IQQJ él}?b@ ﬁﬁ;?eﬂf’y@%leﬁ&ﬂ%é@éi}&l Qxetr@isether

used her ei in, term "“reacting” I's used known
the art and generally refers to
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the bringing together of chem cal reagents in such a
manner so as to allow their interaction at the
wounbwaaéay | evel to achieve a chem cal or physPcalus2007/011810
transformati on of at | east one chemical reagent. 5 As
used herein, the term"substituted" refers to the
repl acenent of a hydrogen noiety wth a non-hydrogen
noi ety in a nolecule or group. The processes descri bed
herein can be nonitored according.to any suitable ,
diethrieer slxerd dimatiy! ether. dicthylepg ﬁlyé'?(%‘ﬁﬁ]f‘yé h% ene glycol dimethyl
gtggrrmﬁgomopﬁ;htﬁendimlem&r ed by spectroscopi c neans,

S uch gvi@éijecprfe)ﬁ% srog?ea %‘érblglg hge %2 gvg.g ’%f %%a%ﬁﬁg &%%%u{ I?migciti’on water,

"H or I és
ﬁalﬂﬁ:ﬁdl Gt pitrosthanol (R-fluddvetharsl, [, 23-triflporaethenol, ethylene glycol, 1-
% g‘?“%[r%an‘%g ra¥xPl L ;‘%&B%?H%%BM RGBL, ABud éiébholl tbutyl aloohol,

romat’ogr aphy (HP C) or thi

bhthommgplapwxylemglmiel -etrberdi-wepterol. nse@saiybalednl spénty! alcohol
&xg RHE ccﬁ%nbﬂl\é Pyéhérrkﬁetﬁﬁ@ﬁeeéﬁdo@ﬁmﬂé%yl gy, 6y Retek A1, benzyl

ar1ous chem cal groups. The need for protection
apeholpberaterglystroland the sel ection of appropriate

pr ot eghitdile ArOHHIDIVeAS cBEintlads] bl waglef etafiphehd withotimitation,

skilled in the art. 15 T of ect
BRSO, - G B n s e Crae SRS 456
RBraheké-2(ED)-pirioidisorien] , Bd gatid- MdmeM1sone3NdneEd'1pyrr0hdm0ne
}Né?lg%necﬁ tﬁo rrlléhyl%cegtmlc%e\l\w ﬁghﬂ%;#g%ﬂfep&%@k%e hﬁfn@ﬂh?l s}ﬁ}fomde

reacti ons of
pmmﬂsbsett!ﬂsfmamﬁe thetwt @aentee bwabléowaquéopce@ﬂe, |eH1y1 methyl ketone,

&feﬁ: e, aff oYa%@tﬁﬂ-dfﬁbﬂiﬁp%[bn%ufe%@éﬁé&hﬁ@e@ Glitesindibane,

one of skil { In the art” of _organic synthesis. Suitable
gistobenrene, 02’(93"6%"1‘5’@1‘%%?5%‘?’5‘}#1 ally nonreactive with the
start |Sﬁﬁaﬁmhﬁfrb@¥&n(sbﬁaﬁ§ mohudg berizb\ﬁ: tyrlchexnme) ehtese, hoxane, toluene,

pr cts at . t ur es ich the ' .
B Syl B A RE B B o B35 e,
fnbm,tchexasmhalemt S free2| ng tenperature to the

sol verg Q{%ak Lzﬂgont S0R& fyfxlﬂs@ be‘ﬁseglI 2% g@olv@rﬁaCt ion can

be carrt one solvent or a m xture of nore )
t han de rgxgthm;mf themg@sﬁ@q; flﬁjcx@b\ad hefein @a,bp cargipd put at appropriate

rt [4t@3s SheR carotd xrei’tmy%eé%ﬁ‘l@@i)ﬁ oﬂeosﬂqlﬁd Batht b€ UR8dction temperatures
reaction step can Sel ected gﬁ’een‘oodl mscpsorc,vmt i

el depead @ncfaﬁe%@PkeaﬂW@éF%&Pd Ibﬂlhf‘ﬁ E°i35§ &eagpnts an
%%s&ﬁnﬁle t}ﬁﬁﬁgﬂyﬁﬁmi@b Bﬂthatfeabtﬁﬂé(b 2., Ofgﬁrdﬁﬁlytchﬁhérﬁﬁxgleﬁﬁmns May need to

| Sui t s.can.i ncl
B e o e S A PSRk gy e svcon
knagp darcikomaeyedeld alegatedlichpereds).or onet hane, br om)f orm
gm 8{ Iof e rg%;tlg{lﬁ S 0%8{1 9&? E&@Hﬁed hefgllpga‘ﬁ@%)@@ B&vin Qﬁ”by J.lnder an

ane, tetrachl oroet hyl enefl
tindredtmosrietch ilveisally, Teagtions Sentpiping ﬁ?ﬂ@?r&%?ma%ms that are substantially

Leaktive ivith 6 Lo Redahdaut Jsink 4H-sRbivOShiACtechniques that are well known

2-ch|oropro ane, hexaf | uorobenzene,

fo ongshillsdip fhsiashenzene, o- di chl or obenzene,

chl or oxheayzle Bepodilndas qibeazene of codnpeondstcan givblye tresdditine of acids or
hl or ot Aorones han flu hak, RO such

RS s e s A 060G o B2 such as

doidmddduohlsaltsr orret hane trifluoronet hane,

1,2-di %ﬂalrrg;rlf&c%s @ft hyﬂxro?gtaﬁl@% or Qx‘ﬁg aa@( %&ﬂéﬁﬁ@&tﬂ}ﬁﬂﬁude}@dmchlonc

Sui t ab er solvents 1 nc di met hoxynet hane
tastd; hydrepromin agil, sulfusic afig X]gmﬁg)hoggc acid,gng g%c‘eacuf u(l)lgﬁmc acids include

Cohil ¥id ©4cBEd aci® bivpiRneacHl, ¥@rhoicladi® inftyanedul¥eriic acid, p-toluene sulfonic

eatclgcy LeGnnzgnesul c(y:n(l)cl ac(ljé %Eol?nohc amgebutync acid, 2-butynoic acid, vinyl acetic acid,

pentanoic acid, hexanoic acid, heptanoic acid, octanoic acid, nonanoic acid and decanoic acid.
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WD 2007/ 136689 PCT/ US2007/011810 di et hyl ene gl ycol
di met hyl ether, diethylene glycol diethyl ether,

wonrbeEtingdsene gl ycol di methyl ether, anisole, BCT/US2007/011810

t-butyl nmethyl ether. Suitable protic solvents can
i nclude, by way of exanple and without limtation,
wat er, nethanol, ethanol, 2 nitroethanol,

2-fl uoroethanol, 2,2,2-trifl uoroethanol, et hyI ene

?—I )t/)ﬁ ;‘) ng%n p? “ép %%? lbcie lltﬁleu% Wgﬁoxglﬁtsgﬁg?nehyqr%&{e yPc%assmin hydroxide,

altidei@hrbondle, ebdamny:aﬂahmtegland plotedstuyl @rtngtieySaahe extmpleXirpng bases

or ‘???y?‘ﬁ%e%? 1rmt é‘ ?ikg)g E&QQ me%I it ﬁg%l Ime@Jlg ycof metal

ene ene
mg@;mgﬂps @[dhgflam:@g/q; pv@h@;pa ﬁ]é;pmdg;encj\}qe 11t1ap@9m§l|1um and potassium salts

gl eﬁfy] &ldthﬁEﬁ boxided 'rﬁeﬁlb b i RPreiubl€ scilny 8Rids, W&smm amide and
| nclu %ydqqeexa le and without linmtatio

tl@lpplalmqle@ mﬁfaé airglude §qqlgprnp Bydxide Hﬂ)éassmm hydrlde and hth]il?m hydride;
Mn&lniiltdmiah&iaﬁﬁ&ﬁs HOIER sodinBra6ld Pehitim shltd oBmbthyl, ethyl, n-propyl, i-propyl,

tf‘e%‘r i %@‘{‘ﬁw‘?@y}ﬁgﬁ W&Hgﬁ%‘l)fbs“bf&%? ADi98Yr r ol i di none,

f or manTlee;omiNeurels ldydcaibet lamndinl ean td-asptinytcit ¢e. gahd vike, one or more
as?%éq%@#t&rrs rm@l stgje&@é]rg%L sﬁt’u Js%&rﬁﬁ)mers ?Biagtgfeune}s are intended unless

’acet at e exac oroacetone
axﬂa;fmwe mdeqaﬁ:yll Cmqwﬁs ofhepresent iavényipn Bebeqatan asymmetrically

Ssﬂiaéctﬁ’&t@d"&arbd}]’ bl R HB YdoRRRh 951@65119 Sotivk Of Fa8&tRic B! ®Bbthods on how
ni tronet hane, 15 nitrobenzene

He REREIOPHEHY SpRG Tarmsfeom aRHoR Ly PeG v sarine Matroidlsdst knompdn the art,
i snEh ke TBQMARA BF rac¥alc GRRNBR L b SBicastBctitesyathesis.

te? :,]; |e b e pé' %sseg Heesﬁvgerzlg}ebeqict: %ﬁ é}/e%oge{iec ve sdchgﬁaq any gx‘ven reaction
retarBmeswitio pnerce i ehlivh eea g Strperichddtin ord st@mlmr d@m&adreoduct that is
CAL e%‘é}%dkﬁ? oﬁéss%igtﬂ%n%e Sﬁie\@a{&ion %dgl b-glagnc{&%gtshcgﬂﬁat%e ﬂrg&ct of the

processes descri rern can carri e
apprtiop spbstastiallysaping arqipragorgahisth ceiers Beseg ithe gtarting materials. The

dl%ﬁ&fbmcﬂﬁgsotﬁé c@ﬁﬁc&l@ su:}ﬂ%at' the ﬁrja@uo@l')f the R@@ﬁ‘dnltcﬁﬂtams a chiral center that
W en on, e

t
bg{&%}l?ﬁ{q' nﬁ&eﬁfegan&e Q $, 807175, é%(ﬁlgﬁllgé:gléﬂ %tfarl RFGSEEE 0, startgng materials.

p r esenResotution bhacermd yigurtes 8f ﬁfmﬁobﬁdsroeﬂ bt taatied emt @y any of numerous

Vi gor extrcrectl

C%%gl @3‘“8‘? d il T&e mee ra bnrce'}éf §a°g18na? ﬁecr’ksmmztatlon (for
ofxampks, dlea@tcprmnc(selt gesoluaorlr)lughg ad'thiphtesgming Seidtwhigh is an optically
b&'&% §£lt mm%%?gmﬁ:l &Y@ts%%aﬁlﬁ F&@lm& lﬂéé?ﬁg for gg@mﬁﬁ@'@é&s@ﬁﬁz&tmn

pr.ocesses describ herein can be carried out
i rﬁeta?cis i qur?a%;rflpla,rpphwbraeméﬁ aeislspieh & thal)gmd §y fogms of tartaric acid,
r @adetylaRS iRl dibBiAgitirRag et Smaﬁﬂelﬁlf &di,l gfafic hdi@lladlicAcid or the various

subst nt| al ti.ve be carri.ed .
A S PRI SR e e o S gsratvine agents
kﬁxﬁ%‘le fdr@rabtithaBdtydtdBehtioh n‘fehﬁdﬁih&lud@ﬁerktﬁscﬁﬁd’f&al]y pure forms of -

?llb ]:gfmrgg(g pg'é?é R&g of ot:: fia ouogrge?lca 1 ulrg] %gﬁél’ %pgenylglycmol
cmraihy&nme ezﬂledmaeMmcﬁlﬂylepeaa&meocvomheimlmama I02-disairtocyclohexane,
f QLR flch as acid addition salts. Exanple acids can

be inorganic or organic acids. Inorganic acids include
hydr ocREshtien ofraremic myintess cefhdleo Recjamied oyt pxiglutionmiapolumn packed

p\bﬁ@ Rh&SticsIL gaé‘clhde re861¢inp| 'aéérit . g’icdlﬁjitro@hm&nﬁgiygﬁe) Suitable elution

i ncl ude form c acrd $Cetl c. acid propironic aci d,

bﬁﬂvsﬂbﬁoemaepal capeheiisisaanieq Brene skdied n the #8) uene

sul f oNC6mpounds of the invention can also include all isotopes of atoms occurring in the
intermediates or final compounds. Isotopes include those atoms having the same atomic number

but different mass numbers. For example, isotopes of hydrogen include tritium and deuterium.
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acid, benzenesulfonic acid, propiolic acid, butyric
acid, 2-butynoic acid, vinyl acetic acid, pentanoic

weacehw/13émxanoi ¢ aci d, heptanoi c acid, octanoi cPatiud2007/011810

nonanoi ¢ acid and decanoic acid. 49 WO 2007/ 136689
PCT/ US2007/ 011810 Exanpl e bases include |ithium
hydr oxi de, sodi um hydr oxi de, potassi um hydr oxi de,
Iithiun1carbonate sodi um car bonat e, and potassium
ﬁg[ b?P(?ﬂ %odm S of t e 1 ?g%?%a %ztir{ a f 8()%? et?mto f’ogr%s sacl:'i'lt asqceto-enol
redtednersy Eautglresnc fwsnsa¢an bd |1m¢qwiba1¢ndesteandlydp§l¢ed writp ez, form by

I ShMe s@lsk@xbges i nclude |ithium sodi um and
W% cﬁs?ﬁﬁ1§aﬁ?s 5 of nethyl, ethyl and t-butyl oxides;
met al  HPOTRESYINg CLRIEPEHION Of FARRYEds J560Tding;te e raceBendricribed
| Hebelth, 4ia @ml%latnsﬁtaaa pﬁ%ﬁ&ﬁ%efaﬁ@hé&@h mwﬂuﬁﬂd{ Kifltion,

potaSS|un1 ydride and lithi
cﬁng%Waﬁ?ﬂldﬁéaﬁeﬁéF%ﬂ@“’gsﬁYﬁﬁ#{n 1Z3fign, ﬁ&O&E&W&@f‘ ghedike may be used,
ree tidojdte the tieyred prodpétapy| | |-propyl n-butyl, t- butyl
E:E):Tpngtj’gl)c{rls SI leS on Iwglg%e esor%h ery ea%c d%%allltbu%tﬂrgagrr spe(c%sc examgles The
Hallowig e exanmes moﬁeri@fos ilhlsmaquye ptl@psa)s anAIat'e not intended to limit the
th@ernﬁgﬁ ﬁloz{ﬁ?rn'f‘a’nné'u '?Ililno&SOf @ﬂﬁ% J(hg TR %%lydfe@%%-‘?{ eaC\QSE:@ ’of noncritical
are 1 ntendéed unl ess otherw se |n I cat oun
tneERmsteas whichicar, khghepgpdion grodifisa G%Ylﬁldéss)?ﬁ%whwmeyesults
substituted carbon atons can be isolated in optically

[ racem c forns. Methods on how to prepare
3%%¢¥§pﬁggactive forms fromoptically active starting
materials are known in the art, such as by resolution

yres r bV bgs| s,

TesdjBE T, EeeBullth g 1 iy B GRR AP BBhhypethanone
stCeompoyeidpt i ve such that any given reaction starting
with one or nore chiral reagents enr{ched in one
stereoi somer fgr Mg a product that iy Llso enfi ched in
one st.er eoi SOME¥= :
that the product of &
retai ns one or nOPe iral centers pré&®ent in t he
starting materials. The reaction can also be
conducted such thattthe product of the rea@tion

cont ai 93 , dikdd dofthiof SPS- ?z”-m%@{yp%&ah)sl-ﬁ}éﬁﬁf jlqtﬂy@alzjﬂlé (5.00 g, 26.56

|nverted relative to a correspon hi'ral “Cent

prEsli 12righiprobanzeneiGymivay %dQF%acetYhéhéeMﬂ(ﬁdﬁ £019-85 mmol)
rﬁﬂ&d%d?b}mleﬁqiﬂﬁﬁﬁch%dé QIB3EG6GAmol) € TEAFehdtRE betHmeldynber-colored and

t t | .
KINCNE T S TN —
ewasmutred fatiadertler @ bmes, afteswhich p §8¢H aliriowds abgaineg. HCMS analysis
%B%E?Lonﬁz&%&h‘f& 1 ﬂ?dr Cy-m —ﬁxlgth fsg?gy&%\ll SCgb]lhznyI)%mahgr% and partial

orm ng nc a r esol ng a
f formationof fhe{related anslog| |Waﬁ°6?fl v qepled @d@oalrt@npefrwre and slowly

e3R8 wﬂﬁﬂ@a‘t&"{lﬁd ﬁ‘xLﬁﬁ)tbe\f@a Qfébigﬁate SRR w§§ﬁfté}§‘d Qa@&q with water (30

forms tar di acetyltartari
drbangd P‘f’%"r {5%13 a&@ fred ingyaet °V§B (T 9f§| qvema@r # 60 °C to obtain
| miplomich((zb ok aowhitchsmhdas B S6%)PLCVE: hnyz Hcyt(MﬁeI)*, "H NMR ( DMSO-dy)

RReY S HoBlE Ackfie, SHCTHRE 1l £AERNBEYBOR /< 6L dm, 630,

cHﬁSBéVK%ZHLQdﬁ(ﬂéﬁhods i ncl ude stere0|soner|cally
pure forms of (3 methyl benzylamne (e.g., S and R
forms, or diastereornerically pure forms),

2- phenyl gl yci nol, 30 norephedrine, ephedrine,

N- et hyl ephedri ne, cycl ohexyl et hyl am ne,

1, 2-di am nocycl ohexane, and the |ike. Resolution of
racem c m xtures can also be carried out by elution on
a colum packed
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with an optically active resolving agent (e.g.,
di ni trobenzoyl phenyl gl ycine). Suitable elution

weabwranéssgonposi ti on can be determ ned by one BgTiuSem®7/011810

in the art. 35 Conmpounds of the invention can also
include all isotopes of atons occurring in the
i nternmedi ates or final conpounds. |sotopes include
t hose atons havi ng the same atom ¢ nunber but

d'hxd'l gggl ne 0? rl t| & egﬁ‘a‘yggﬁ? fhﬁhigwe%l' "YDphenylacetamide

Z@EﬂﬂQQSQSD PCT/USZOO7/011810 Conpounds of the

i nvention can alse include tautoneric fornms, such as
ket o- enol tau'oﬁbrs Tautoneric forpgs™®an be n

equi libriumo I'l'ylocked i nt\a=bne Nkﬁy
appropriate substi on. Upon carrying p
preparation of oohpddnds accordi ng t o pheXy
described 5 herein, the usual isolation and
purification opera{ions such as concentrat gon,

filtr extra sol i phase extraction
recr y?% RoSRIBTS ﬁ"’g éirﬁ’% e gé?sgﬁﬂf‘)? to 8400 Thes profed Frd Beftomed flask
Uised mﬂﬁmm@dueen etifrdte Ad@RitioRdf Q-I(Ddiéfhbﬁ yphéhd)-1 -Eﬂéﬂﬁl‘lJIHfbyrazole (1.50

T DIV M A TR

i fpﬂw&‘mhyd@xmam@ste@xocalnddaﬁﬁemmaﬂ 75 mtnsod )l €Chetraixturenivis stirred under
trh@ogkg lafﬁ‘ﬂ&@d' 1980 b £33Ys NN cerid AOS 8 ,gi) Sl llyhrokyla{nﬂx%

readlly recogni ze a variety nonc

ﬁaﬂ%mlp@#% O 2 Wemdaéar@ﬁhwe@owaﬁé@rrﬁ 280 6 fyriachigher 2 hours.
ERBaedctial Wys thbiehéa@dRo 165 Bt hid stiredOMRhisht. 18RRI Rudts of acetic acid

[ R0 et Starvive hesrnghioride g £ e addrrpph i liTioe ALY °C was

rp@ntn(t@d figraufimdhe? )l houwiN-Therédcfion €ad4bkn @olked tarai tempeétature and diluted

S\Qiltﬂjltcl: Qad Qfate@ g@%ﬁfl &‘é’cﬂxgg g'y%) 10%1{)%1? tO Ig’)é%] e r\{/eag%éasztﬁ 0 5 by the
ngltlag Qgipfyae@{eyps NP tg @)ém(a:pre_pgm@te Jhe gdidmaslijol@l by filtration and

fiad EMWRLs RYstRl With ReaRerC Iﬂ‘h@&h@@m&t@ﬁal%@ purzi?edqu crxnmmzatxon from

The, reacti on becane anber-col ored .
gRethanplpatgnionbiain canpoyph(3) Ehpfhe. 2t @eL%&S mﬁ@“éé@fé@) ;o NMR
GOMB@WR: § Do (£, 2BY,17.60 da\VBs 83, U £ﬂHfz01fH)a7 ﬁ9l (ct gelzl Bz, 1H), 7.43 (s,

r er C thick slurr obt a
glgﬁ, ‘3%9@{3;@(}%2 HE, S{OHI-{ZOIH}/B 75 (s, 38, 3.61 G5, 3H),201 (s, 3H).
1- (4- hydr oxy- 3- (1- net hyl - 1H pyrazol - 5-yl ) phenyl ) et hano

Tatii B e rasb R MR 0 AL S B acoiamiae

ASompenehdd with water (50 nl) to forma precipitate.
This was filtered; washed with water (30 nlL) and
hept ane (50 nk) Nand dried in a vacughifven (1,3 Torr)
over ni ght at bt a-n——coenpound |te
solid (3.80 g, :
DVMBO- d6) S 11.W{(s>111), 7.92 (d, 7 11) 7 79
(s, 1H), 7.46 (s, 1H), 7.10 (d, J= 8 Hz, 1H), 6.30 (s,
111), 3.67 (s, 3H41 2.51 (s, 3H). 3

To a solution of 5-(2-methoxyphenyl)-1-methyl-1H-pyrazole (2.00 g, 10.62 mmol) in
acetic acid (1.27 g, 1.21 mL, 21.25 mmol) was added phosphorus pentoxide (7.7 wt. % in

methanesulfonic acid, 20 mL) and the solution was stirred at 60 °C for 15 minutes. A second
batch of acetic acid (1.27 g) was added and the reaction was stirred at 60 °C for 10 minutes.

Hydroxylamine hydrochloride (1.47 g, 21.25 mmol) was added and the reaction was stirred for
40 minutes. Another batch of hydroxylamine hydrochloride (1.47 g, 21.25 mmol) was added

and the reaction was stirred at 60 °C for a further 10 minutes. The reaction was cooled to room
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30 51 WD 2007/136689 PCT/ US2007/011810 Exanple 2a:
Prepar ati on

woh2de7(186aset hoxy- 3- ( 1- net hyl - 4H pyr azol - 5- yl ) pheaylusamen11810

am de (Compound 3). H NIir o0 0 o 1 3 Polyphosphoric
acid (15 g) was transferred to a 100 nL, 3-necked
round bottoned flask 5 fitted with a nechani cal
stirrer. A solution of

t h e
ol 1o VIC et 10 T e G B g el e s
\hassﬁctdtarpﬁ by thd addition Qﬂﬁ@% ametusNaOH. aas gumfng Ipke@wsdtelfyrmed, which
%aqlayéo%mg@‘g @rﬁg g@gﬁh L4 Qﬁlntfu?cr: gcg yhls whsnld v);l]ti{g%)teir %g%preduct was
fcoistalizsd femmaethanekwpigr fad%re camprund )| 1 B3 gr WK GMSs m/z 246
hﬂmmﬂ M%(ﬁ«la,)@bw\@f ?H?%Q%@DSLM}E J.eagd ﬁ'ib Wa§ d, =4

stirred at hour s The reacti on
\Hgslltlh én3 K@dfﬂw Q9o(d1-66 S@Zahlé) §t%1r(?’éél)=o3v"ésr (3 Pk 3-61 (s, 3H), 2.01 Gs,
Aggli tional anmounts of acetic acid (1 nm) and

hydr oxyl am ne hydrochloride (0.61 g) were added and

the stirring at 100 C was continued for a further 1

' rExampleBue quaﬁhﬁmﬂoﬁm-@-hj’lﬁﬁxﬁ-eqll-Mkthﬂ-l@pfﬁa’fzﬂ@ﬂl)ﬂieﬂ?ﬁacetamide

ﬂ with ice-cold water (40 nL) with cooling
|na I ce bath The pH was adjusted to 5 by the

addi tion of
The solid we
was washed wth

P@’aqueouebs NaOH to for aNﬁr eci pitate.

atedl by filtratio d 15t ecake

. The crude rraterla sb[p/lfled

by crystalliz x4Trom nethanol - ﬁé btaﬂ)n

compound ( 3) .00 51% LCVS: nfz 246 (4

VR (DVEO.d6): S 8.6 (s. 1H), 7.62 (dd, 3] t He, "2

= 4 HA slufy of V(%chtrdxy I -thefiy]-1Hdyrazal- ﬂﬁ)ﬁfsnyl)eﬂid)lc’ne (2.50 g, 11.56

znn]r&) {ohcetds ac§1 g@ nh?was@hggd it% é't’o dbt]a_% a C?EED solll?lroZSHglaroxylamme
Ih;%"ﬁﬁl?lﬁ?‘il 681g, 23.02 mmol) was added followed by HngO4 (98%, 1.25ml.). The

%rﬁﬁ%rd‘iﬁ%h@&)ﬁc%aéeh tHRY I’(Y bndlide Pééﬁﬁ’&ﬂlvas@ubflzdr Rhen Mﬁxl)@&elms analysis
0 a sol ut

showsd Gl 88&}‘6 RERA ‘?te‘j!“‘?‘?&‘%v}“?? Be Bias Bakrie D Riof detected.
H}SGZ(%%D 5 )mIi)was addidiagd @eirehcfidn Rds Hirred a280 Tl for 3(213:111215:5 Additional

{%%ﬁ%\q@lél %‘%ﬁgedq '&EBH ci%rgxni go I dgftér vrhl%h%e reactlon vga5s stirred and

n| c acid, }Hé"<o
éxf:ﬁttec‘r #B0SE f@0 forthayd hoSrsniddditieal amow@cﬁﬁdsouﬁs%ho éme) was added

@{i&f frle Q%a%ﬁét)rgvé%slsn%d &d N@éd argpd APL al-AE JRARLO TR action was then
%oclﬂtrad teo rogm temperature, and pour?ecrll Entoe E:e—water (80 mL). The mixture was basified to

pH 4-5 by the addition of aqueous NaOH (50%) with cooling in an ice bath. The product

crystallized out and was filtered, washed with water and dried to give compound (4) as an off-
white powder (1.83 g, 68%). LCMS: m/z 232.4 (M+H)"; "H NMR (DMSO-ds): § 9.79 (s, 1H),
9.68 (s, 1H), 7.42 (m, 3H), 6.99 (d, /= 8 Hz, 1H), 6.20 (d, /= 4 Hz, 1H), 3.66 (s, 3H), 1.99 (s,
3H).

Example 3b: Preparation of N-(4-hydroxy-3-(1-methyl-1H-pyrazol-5-yl)phenyl)acetamide
(Compound 4).

s v
N~ N~
— \”/
(@]
~o HO ©
3 4
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Hydr oxyl am ne hydrochloride (1.47 g, 21.25 mol) was
added and the reaction was stirred for 40 m nutes.

weénaishaésshat ch of hydroxyl am ne hydrochl ori de PATAR2@7/011810

21.25 mmol) was added and the reaction was stirred at
60 C for a further 10 m nutes. The reaction was cool ed
to room 52 WD 2007/136689 PCT/ US2007/ 011810
tenperature, ice cold water (50 nlL) was added with

o pH e Fisea PO St tetoR R VB ek fpsered o
[B0dCjapketeitrenction messk] andh ﬂdhdecgmealdule(lfl1894 k@'f’-ﬁdisfm"éﬁwasﬁ"m@i with stirring

W80k dd bty%ﬁ%n@‘lk‘é ahaﬁﬁ? g&gdwﬁg HASRAS, GWkE hyaveat 6o o@% hour. The

product crysta m net hanol -water to
cerepion Feenpeiurg reagid do 4 5lf0glue tp@pild qrpthena gl tempegpture wqq gradually
%&%@3@@%§Nq4gn&§oxy13 U)-metﬁylGﬂH bﬁdzolasrylﬁhgn cetakBide (3.504 kg,

7140?59 n(ua) wgs.adged_&nd tlﬁ_ﬁeactg)nﬁs @gatedﬂ_]b to 1§5—}g6 (Céandgqued overnight at
Swiidh pdint IIUS al?alﬁkls dhbwed sdBtartifiX aafelisl rémainéd. eﬂﬁrradch@xﬂmlxture was

gcfﬁfll\l-((‘f éatg%gy( %s%lb%aﬁ 8f ﬁx? SO l A 1|+ rda f—i%l s s%l /e er )t?lckeg was added

b lﬂ’[erryacobn with stirring. HCl (37%) was added in portions to adjust the reaction pH to 3 and

r'é)B%cS{: ¥11% cgd‘ut mg%/l l#aé’ﬂﬁ&éﬂndﬁhé’ 4021@ g&%ﬂi %&a@ﬁé&%lth water

acetic acid

s<t2|><r6r ¥cke) follpgyedby berstyed? i 5a37é|keh rThesirigd soisl cake (3 26 kg) was re-shurried
Hy gle gl (be‘ﬁgg aly HeQROndsdermbxtd &7 10houl 3a E&nmf the W&ltane was

dded f b 989 2
argwﬁm‘%&@% x’ﬁt'_c%éa%og P’Féiysfémeéf‘é’% lﬁwgweﬁaatbwomg The

Sdubpensidn fvay codlkdtd DOIEE@ snd fikEhEdl. artelsylid Gake Slapweshed with heptane and dried

foropti on of ioD 1i_at e,.wWhij the starting
BB Phpdind AP o) TSR BB 1) ol

akixpaeple AdPrteparation of #-amipm2-(Lniathydd Fapy1®@olS-ylphegol (Compound 5).
mnutes. Addjtional H2SO4 (2 nL) was agdded in two

portions ovel i hoursy after which thegldacti on was

stirred and t_ech aiN C for—afurt Ne
Addi ti onal H2BO4 (98% 0.5 nl) S
and t he react Ho A4S stirred and heat ed @
further 30 m nutes. The reaction was then cooled to
roomtenperature and poured into ice-water $80 ni).

The T X M08 DRI elol 0 (PHC AP B A0S 20l L0 imice 177

pg, Gdidghmoly Ws@hérid (z7e(dmbmwasawdmmd:€4i 50 1@rte dbtaivasheedsolution. H,SO,
x’?k% Ya ﬁfL) %Q ad!feh @Qﬂﬂo%é’x%a&ﬁ%ﬁ%@ (vﬁl)ch Qv%? ﬁl@r}l_g]gafted to reflux for

Mglgwg’@edsa)c 101 WS ch)le(dsto Ty temgsra'gqu.;@d(tge soivepﬁ was-,texgggved under
(1@iucdittpresfirdd AheGesidhiewad dildted Withuated (AN ) neulrafized t618H 7ly the
;%dgﬁgp g? ilcé.\lsﬁblgfei@OH 2’50%, a(n%’ then%@i'ﬁe%%@g gvitﬁ ts)iaturated aqueous NaHCO;.
NEedprbdudt arxsgalBzed butratdhyds-filteked pand ddd-t6 affbidpheconpoandSath. 132, 78%).
| genvs( 72804 9, BNk RoMso-4,): 5 8.85 (s, 15), 7.38 (s, 1H), 6.69 (d, J= 8 Hz,
1H), 6.54 (dd, J, =8 Hz, J, =4 Hz, 1H), 6.43 (s, 1H), 6.13 (d, /=4 Hz, 1H), 4.79 (s, 2H), 3.65
(s, 3H).
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HH J/ I Ny- Nr O OOHO 30 3 4 53 W
2007/ 136689 PCT/ US2007/011810 Under a nitrogen

wabnoospémsy e N, N-di met hyl acet am de (13.47 kg) WRET/US2007/011810

transferred into a 30 L jacketed reaction vessel and
1-dodecanet hiol (4.894 kg, 24.18 nol) was added with
stirring followed by portionw se addition of sodi um
et hoxide (1.63 kg, 23.97 nol) over 1 hour. The

SO $SERERE UL R A SSERRE S B nau Pl ' P el
@get@omgnzamlde (Compound 6).

N- (4- met hoxy- 3- (I - met hyl -1 H pyrazol - 5-yl ) phenyl ) acet am
ide (3.504 k 14.29 nol) was added and the reaction

was heat N~y "to 135-136 C and stN+§ed over ni

whi ch poi K _anplysis showed{pgl st arti \Iﬁ@g al
remai ned. Thectl on m xture was gnt rat e bP
distillati he sol vent under et

Water (14.41 kg) was added to the reactlon Wi th
stirring. HO (87% was added in portiogs to adjust
the reaction pHto 3 and 10 the product crystallized

out. TIRA %tmffirsylu%%rsoff‘%-mue?@o(l ardihylHé-Bar3ol S whlebenghd 08g, 5.71
m.lsngech NUM—dlrrM&yEEetarﬁﬁe X6. §nﬁ§ whd hdde@Naoiwes] (Y8 g%mmﬁxol) and the

sl oalthe, 1h3E, SfadPesoniisid 1 Fomlyh o) Sraptives added

rdedpwiscamhdfoacothpletion of the :pﬂlittdn(ﬂib naﬁctioh &vab etk @l - MEE for a further 15

rrﬁ%\é?%ﬁ“endﬂt %dlnll {etﬁ'%ergﬂl’re }é‘,@ 1 (flour.l_h v er 91%' ZCmH ylasr :%go ci/ gropwme and the

I esli suspens
dsesiusterysial prpd Quibang Was |xqotart@cby fittretiono [ Tihd s@akzekmss washbdwith 10%

Véklﬁébub NQH@@? (23;@ do ﬁtib ?dilolv@d b walkt Qrmh&Pmlw otk c%rr%%und (6)

Preparatio

é? Gﬁg "/rPoLé?J\(Ii nﬁ‘éfim (M1(‘=Hby r}bklMR glplylsppdab 3011 (s, 1H), 9.80 (s, 110,
(Kaanparad th) 1), Mebla,br N Nz, Iy, 7.5N& s HUD16§) 7.4 & A 4 Bz, 11),

T 20 7 Y5 B o 695 (9455 Ho DB 34 fop NG 5 £ BED. 370G
am)de (1.77 g, 7.65 mmol) in nmethanol (7.0 nmL) was

warmed (45-50 C) to obtain a clear solution. H2RSO4 20

(98% 1.22 nL) was added slowy to the reaction

Fixemples: Rekpaiatiom ef 4-(2@-(Goattbdxybenzaahido)<2-{1methyd 1 H-pyrazol-5-

%%énox}ﬁﬁ,ﬁﬁ?&bhgfh_)\{/\@gm SR@LQQ é&gh‘g@@ iaenper ature and

he sol vent” was™reno ressure. The
residue was diluted with water (10 nlL), neutralized to
PHN\L the addition of aqueous NaCH (5,9\ ~ and then

: @ h saturated aqueous /MNa #he

| sthplit —and—was 6 re ¥ o~
| pound (5) (1.13g, 789 .\@5 L z

190H9 (MFH) +; 'H NVR (DVBO-d6): S 45
(S,IH) 6694d J= 8 Hz, 1H),654C?dd ,—8HZ
J2 4 Hz, IH), 6.43 (s, 1H), 6.13 (d, J—4HZ
4, 79 (Bp,a leH)ed s@uidn of N—(4-hydroxy-3—(1-methyl-1H—pyrazol-S-yl)phenyl)—B-
methoxybenzamide (22.2 g, 0.069 mol) in THF (246 mL) was added triphenylphosphine (27.0
g, 0.103 mol). The solution was cooled to -15 °C and diisopropyl azodicarboxylate (20.8 g,
0.103 mol) was added dropwise. On completion of the addition, the mixture was warmed to 5
°Cand 2-morpholinoethanol (13.5 g, 0.092 mol) was added dropwise while maintaining the
internal temperature below 10 °C. On completion of the addition, the reaction was allowed to
warm to room temperature. The reaction was complete after 30 minutes at which point the THF
was removed by distillation and the residue was dissolved in isopropanol (225 mL). The

solution was heated to 70 °C with stirring; HCI (37%, 9.9 mL, 0.119 mol) was added in portions

while maintaining the internal reaction temperature between 70 and 80 °C. The HC] salt of the
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(s, 3H). 30 54 WD 2007/136689 PCT/ US2007/011810
Exanpl e 5: Preparation

woh2de7(186dsy dr oxy- 3- ( 1- net hyl - 1H pyr azol - 5- yl ) pheayius2@7/011810

nmet hoxybenzam de (Conpound 6). N-N NN NH2 [JZITIX N\
| OCO56 5 To a stirred solution of

4- am no- 2- (1- et hyl - 1H pyr azol - 5-yl ) phenol (1. 08g,
5.71 rmmol) in N N-dinethylacetamde (6.5 nL) was

{
TR et ol SRR g e, TS S R Hiterea
Gv3Bednwittoisgprugemokad édied t!:rlgqmlcsmpm (@}(26@@8(1%) on of
the ad
e R\l R RS Pl 5l b,
Fosthoybercemide (5, Pkaepniaiaie o ater 3 irsed it HE7 ko was distilled a

paﬁrﬂ%ﬁénc%’ré/s%&x@ led fe;,%% %o,aﬁgtem 4090bthe Qoltaﬁt THF (99 kg) was added
[ tration. cake was vvasﬁed W t h

afah%?évymﬂeeelpb%vkmz G4 kes o Pompel: Bhe wé‘et&“ “&‘ﬁ&“ilffb‘i‘r -12°Cand

%ﬁis@go%@ gﬂi&ioﬁﬂﬁxﬂhﬁ (CRoDE) 5215 (nﬁ))l)Gwz(sJa.dﬁ?iolg ,poﬂi(%% w}iﬂfﬁntammg the
. +: ! : . " .

PN E YNGR o S —

Hitirred #f)-10 7C 3 (@ for 20 miButédz 2-Mbfipholfno¢thafiel (7.J6-kg} SHIA 3 mol) was added

]lill %))ﬂgng até;ﬁ°(’3m0 legﬂ:h)éf 1619 addl R or18 tﬂézreacglgﬁ wa@w%fheﬁ (Ejo 1€ll)m

gmper%@pﬂ étnged pelitat Agﬁoygfnategy 70- 80% of the THF was removed by
AgitAatiéh dnd-i£0p REIRHWadBdded: BIaARIrNY I 1d bt BY bRk mbcture was

ff%qg@ ﬁy %ﬁ | Qnalo io%?o%lﬁ!lo _(109cljg§n Ng{] | d%eél dﬁé égg‘rp%l,}@ g@57 8 mol) was

Tadd@din portins tvhilé dingiding the l‘hternal reactlon temperature between 60 and 70 °C.

hyd h H p h | )m 3- ..
0{11 I-é()él ys lén{; tgln%ég)e u(%tf?ln%hlz&h 8 tc%.gx&%zg) 0 roon¥ fr%ﬁ%e. ?%Be solids were
V\ﬁd&ra!d greched miith ipyoppind sphdned t¢ Ravecompouad (70 8L4-A3| Ke, 0Pk LCMS:

Sk Cg\qbﬁ’i‘ ﬂ?/hf%l\dgo-dlﬁa £1.204, iy g@@i B APYiD, 7.91(dd, /; = 8 Hz, J; =

dio ﬂﬁ)as7e75 (@n/cdﬁ-m EH), 6r§4d¢1 A& Haddik v-4% (mi b 1H)xt4f @ /= 8 Hz, 1H),
Wﬁ§4 cgajmgfhé nP, 721% (&‘d @nd s&qm;m@izl mﬁtslzawlﬁdﬁzﬁrg 4.46(t,J=4

was ad

6. P 53 Gty APt 0K B 36° 6 8% g 21 Gri 6t A (e 260, 3.00-
agloh {nh,@Ar). t he reaction was allowed to warmto room
tenperature. The reaction was conplete after 30

m nutes at which point the THE was renoved by

dEstonplé At Prepacativn tofi 3-fluese-Yed-hyd soxy 35 Glomethyl-L H-pyrazol-5-

AP bt (efhboul By 5011 118 ol ) was added

in portions

e Ve
NN NN H
%NHZ - %N .
HO HO ©

5 8

Under a nitrogen atmosphere N, N-dimethylacetamide (7.83 L) was transferred toa 30 L
jacketed reaction vessel followed by 4-amino-2-(1-methyl-1H-pyrazol-5-yl)phenol (1.57 kg,
8.28 mol). The reactioﬁ was cooled to 8 °C and pyridine (0.65 kg, 8.28 mol) was added. The
reaction mixture was further cooled to -6 °C and 3-fluorobenzoyl chioride (1.312 kg, 8.27 mol)
was added slowly while maintaining the reaction temperature below 3 °C. After completion of
addition of the 3-fluorobenzoyl chloride, the mixture was stirred at 0-5 °C for 15 min and then

at 20 °C for 75 min. LCMS analysis of a reaction sample indicated complete conversion to the
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30 while maintaining the internal reaction tenperature
between 70 and 80 C. The HO salt of the 55 WO

waQe/13868689 PCT/ US2007/ 011810 product crystabPCrasen07/011810

out on gradual cooling to roomtenperature. The solids

were filtered, washed with isopropanol and dried to

| eave conmpound (7) (26.0 g, 80% . A stirred solution

of N-(4-hydroxy-3-(1-nethyl-1H pyrazol -5-yl)phenyl) - 3-

met hoxybenzam de (11.7 kq containing 5 2% water, 34.3

mdyncq WV atgagl 9388 \k%j)ad% My yhile @&Hﬁ%mms therTRAFE P, Eepperature at <35
| 1Bdi Efe@lgnéft&l @ﬂﬁﬁ@ﬁe@%@%sz%aﬁg@eﬁdfbﬁﬁ min and then

so ve

fi }tﬁrﬁﬁe"ﬁ}g,q siﬂl]\g §?)‘ﬁlv\‘?é%‘)(ail2f: %ﬂ%ﬂ dz?tgrégg gh%%wfg Xﬁ.heé»tane l(%&; 61% and dried

wod 60 0Q 18dert uselRcflinatachbth ceopuod @) (276Gkeanbakyd 26% water,

g a2 R B BAL AR DA i, 10 .-

#01¥9), €.70 Qi JeO8THE,6H) 062 ¢, t 4D, ’aefd(m?@ﬁﬂt)h@l, WF)StHz éH), 3.72 (s, 3H).
was stirred at -10 Cto 3 C for 40 m nutes.

2- Mor phol i noet hanol (7.10 kg, 54.13 nol) was added 10
imxamlets @reparhtiOn m—a@ylde(ﬂrﬂ"@-ifbnrocbhnzMdalﬂ%fllt-m’rhyl-lﬂ-pyl‘azol-

Stl)l’pr ﬁ&@zgﬂyﬁiﬁ%ﬁ%{lqﬁg#%{?mtel y 7?@%@2 of@?he THE
wais-\enoved by tillation and gsopropapon (92 q)
Qs ladded. %ﬁr 111 kg of thh ,ol\h/e ' e N@

@ di | atfi on and |soprod‘é2; ®(109 ( :

&t (®r% 5.70 kg, 57.8 nol) f{ NLF

por Tons while maintaini ng the inteynal oreaction
t enperature between 60 and 70°C. 44 HCl salt %f
the product crystallized out on cooli g to room

tenpe rlf%dé; ? mtr-gg&u Cf%ﬁl)éaﬂg're (1 8f ]*_,)| \Legru%qsfex’{@lstg QQO\M égxhceted reaction

i SOpr opano tO eave conpoun

gfg%el 3-Einsyo-N-d-hydaacy- 3( (W:pqyth;yl llﬁpwamé( IW&@Y‘J n'@mlq? (g 82 kg, 5.84

(n*i{ﬁ) txqﬂ'l’benyl%ﬂbsg@né @1301@ 8 77 m%i') ahd d~(4-éi—hydr8x§éﬂ}yl)ﬂi%eraz1ﬂ-l—yl)ethanone
3 (d 6. 1 cl_b tpé d 0 'l;g and

ﬁ_ f?O kgofh‘@ 2(°/mpur2tﬂ %ﬁ_ﬂ'lo )yezmad(i? "Ijhe_reaé: 1 wasle}e ﬁ

(ddhisoplopyl Szdch.ar’doxﬁate (I77%g, 8T, m@lf wEs &detr slowly rmirkaibing the internal

2%9&&1%&% 0 S30 3%) %hegrcgcilog “}fﬁ c?o d t&%}) %arégs%freﬁoé 'Zl)hours '
Aditidna] an2ddnts o3 triphedyldiRsphine @HY kg2.9DmoD, BO-Qryydepyethyl)piperazin-
QQF@]La%oZeN_Oﬂ?? Eggia’% S0 H\Extf 2.23 Enol) and diisopropyl azodicarboxylate (0.59 kg,

or o- F OXYy- 3 I’-1H pyrazal - 5-.
yA-92omel yeyeraddedand dee r(e@éma BiaR éF“B‘ad foran addijong! RO pinytesyip
Nrrdphedi@hospihd 1 Z53& g, 3841861 (é andﬂﬂﬁsroﬁlg)@ﬂ RbACFPHE € (1. 18 kg, 5.85 mol)

N, N- di thlacetamde ) ranferr
L“’erf aldedem t“reé%?&‘t“‘?"o”ﬁasxfégg ?MF&‘“W%\?\%d %8“ “‘98 of

-tAphdyiphbsphing ¥0. 27 kd, 292 yhol pdndridiksorrdnyd azddg:,arbogylatg 9 yg, 2.92 mol)
Tvb%g ragc?eﬁta}lé) fhe g%&ox%s_?sﬁrrgg 6o§ a%ﬂ(&? 1® Xﬁx{u@ésn ?,Ci\& tﬁt’él%ﬁ of a reaction

was a reaction m xture
faamphendxemi ejvergion ® e preduct and the F%@ﬂmnabwwt detected. The

(Lachidd who stxri?bd%zfexﬂ%m at room temperature. THF (approximately 14.4 L) was distilled

under reduced pressure and ethanol (8 L) was added. The residual THF was removed by

distillation (solvent swap method). An additional amount of ethanol (9 L) was transferred into
the reactor followed by a solution of oxalic acid (0.74 kg, 8.18 mol) in ethanol (3 L) and then
by water (4 L). The oxalate salt of 3-fluoro-N-[3-(2-methyl-2H-pyrazol-3-yl)-4-(2-N-acetyl-
piperazinyl-4-yl-ethoxy)-phenyl]-benzamide crystallized out after stirring the mixture at 20 °C
for 2.5 hours. The crystallized product was filtered, washed with ethanol (2 x 2.5 L) and dried
at 60 °C under house vacuum to afford compound (9) (1.70 kg, 52%). 1H NMR (DMSO-d6)

3 10.32 (s, 1H), 7.82 (m, 3H), 7.70 (d, J = 4 Hz, 1H), 7.60 (m, 2H), 7.46 (m, 2H), 7.20 (d,J=4
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was added slowy while maintaining the reaction
tenperature below 3 C. After conpletion of addition

wof047h86689 f | uor obenzoyl chloride, the m xture wRa$/US2007/011810

stirred at 0-5 Cfor 15 min and then at 20 C for 75
m n. LCVS anal ysis of a reaction sanple indicated
conpl ete conversion to the 56 WO 2007/ 136689

PCT/ US2007/ 011810 product. Water (19.58 L) was added

slowy while maintaining the reaction_t ratur t

Bz08D. 617 = 85k} > B0 Be i) BAD LR b 23040 1 i B AFipyp-49 (m, 21D
mg(tsyhmr}%jzm 123 @& 3Fpr 15 min and then filtered. The

solid cake was washed with water (20 L) foll owed by

heptane (2 x 4 L) and dried in at 60 C under house

¥asmpla ot vrqbiaii(m VB (Br@ith8hylamingscriylpybohbydrakypdenyhacetamide

gCSA)vvat 5 101% . "H NMR (DMBO-d6) S 10.2 (s, 1H),
7.83 (d, J= 4 Hz, 111), 7.79 (d, J= 8
Hz, 1 H), 7.7 I 8 Hz, 1H), 7.62 §fm 2Hy 7.47

(m 2H), 7.01td He—3—H) , 8

Exanpl e 8: Prepi orp of | \“/

4-acetyl -1 - (39 4-(3-fl uorobenzani do) - ZH?l rret hyI -1 H py

razol - 5-yl)pheno%¥) et hyl ) pi perazin-1-ium’

Zﬁl—r b0W;tgfﬁ%ﬁmﬁe%'meumty%ah%%eﬁylﬁcJ:\daerE'(148 Y, 01776 mol),

diretegrmamide dipetindacetp] 206.2a0l;, 1830 &, f?%?n@f’ﬁﬂné& “Frgpagol (1500 mL)

s hedtark ab ed uh@aelttdpBn. AR&SIR mixture had been stlrred at 45 °C for about 18
Fl uor o- NV- (4- hydr oxy-3-(1- et hy| -1 H: 5y|)phe

i‘? )stfé’ﬂ‘ﬁeéﬂ?’dé“(%/' %‘?%ﬁ'é‘,' hygl.(ogﬁpqgﬁg%cfw r(?%ﬂzjrﬁ Bhosphi ne

(((ﬁmféthylag;m(ﬂac?y?loyﬂmh)hydnmiyphenyl)acetamide was >98% by HPLC peak area. Water

&1406 fn(]% 6\){"%%) g2y gx{cplyleg B{chﬁ{ s@%'larﬁ “Was Yleh Q&H@\Q@ %2 distiftatRa deer reduced

purity, wer e add e react
mmm@ﬂ 56dC: dhe ya@oaﬁ@t%s ‘H‘?TP sepedipyP 52'16@ Frea filfered Lpedflter cake

(vaas ﬁZe&&deﬁre&JceﬁB@ss&@% @Badad g) cMmB'&inﬁt(ﬁl)r(lm £,139%), (>98%

R SR T K U Y SN

axm:uslm o), 7105 phyomyl ohHs )RS € @407, K88, 2.=925 kial )H), 6.79 (d, J= 8.8

B 0 3 e SR Y B AR BT o i ) 2RROREA- 207

azodlcarboxylate (0.59 kg, 2.92 nol) were added and

T A L SR Pyl B By 1t gy

dConwprepd) azodi carboxylate (1.18 kg, 5.85 nol) were
added and the reagtion was stirred for pg fJurther 35

m nutes. Additiongl anoufts of triphegyl hosphiﬁwe
(0.77 kg, ™A '?!lﬁj/soprvpy’r’ azodi ¢ ylgte
(0.59 kg, 2.92 npl re added and the n @as
stirred for a fufPher_ 10 minutes. LCVS anal ysis of a
reacti on sanple indi 4t ed conversion to thé pr oduct

and t hg (§-t31(cﬁlhléigylﬁﬂﬁrﬁpdc@lloyl\ﬁ«s-hyuibxﬁaﬁémfamﬂamﬁh612£g 208 mmol) and
S@Ct Lon gﬁf)wgetdésftéﬁ%&gr%teer ? bg m&, ? %g ﬁ I‘Q ! en@ﬁw&?% :Eilc{d%d to a flask

rc&:dtaﬁmk mwetbamli(502 anld setrhhért@tnb(est @)mwa%lr@dd@dﬁtrm- While the

r%ﬂl%ﬁg\g%;wWU{e /g ka}{der ‘Ain%tgérl lnﬁ:ttﬂy‘ﬂ'ﬂ'd{a% Rk 85‘52 mL 13.27 g) was

swap tional anmount of éthano L
vaesided. r Afites g reecdor cmn‘gnts had been stirred overnight at 5 °C, conversion of N-(3-(3-
(dimethylamino)acryloyl)-4-hydroxyphenyl)acetamide to an 87.9:12.1 mixture of compound (4)

and its regioisomer 3-(2’-hydroxy-5’-acetamidophenyl)-1-methyl-1H-pyrazole was >99.5% by

HPLC peak area. Most of the methanol was then removed by distillation under reduced
pressure with a 30 °C jacket temperature. Heptane (250 mL) was added to the oily residue, and

distillation of solvent under reduced pressure was continued until solids began to precipitate. A

58



10

15

20

25

30

the reactor followed by a solution of oxalic acid

(0.74 kg, 8.18 nol) in ethanol (3 L) and then by
woavwEri3¢#9L). The oxal ate salt of PCT/US2007/011810

3-fluoro-N-[3-(2-nethyl -2H pyrazol -3-yl)-4-(2-Nacetyl

30 pi perazinyl - 4-yl - et hoxy) - phenyl ] - benzam de

crystallized out after stirring the mxture at 20 C

for 2.5 hours. The crystallized product was filtered,

e
Hx?éj Egnéa Qgg %?ﬁ ) talgg%t?}d?ac%at%%j ﬁqg.lﬁ)d\mzsga)%dfiﬁ tanfg&ﬁ esultmg
SBSIQBHSl?WM\ﬁQﬂ(Cﬂ)mW tempprnge fqrgwo hef's. Theaplid modacbﬂ)was filtered and
anla‘ﬂe 77 i@ with37 ¥ % aduebfis ' m,

Feslpenlled i i (77 bl prechin R 0% pladofs fyBochfoti acia (157

H289 &}(.l‘? 1 namg_l) ”E‘l@e regl.ltlrg spﬁpengﬂ) was syngre(l §or tgrpﬂmurg atzggnt(lmt temperature

4l thed ftéred! The Fltdked Bolid s dridd dded xréﬂuo%b"})ress@e &%50 to provide

TN, T TN G U AN

e 9.6 (s( BayBaAa i, X135 8.80J G- 2/6 Hz, NH),17.42 @, J = Bt7 HAIOHE .89 (dd, J, =
1 S e tur
:@(’% age(%léf @Dh%d @xgphmegéy*fﬁ glégt%?r%(%ré’}?m? & 39}?)' 0. 770

nol ), dinethylformam de dinethyl acetal (206.2 ni,

HBanhd11: {54 8 4-2ith o2z PLARAIRY £

heatﬂgebd to é{gé%aunder nltrogg‘ ?ter ;ny gl?)l)lﬁ’ Eﬁﬁéﬁompo“nds)
been stirre Na,q 45 C for about 18 10 hcbu-r,@’ conver si on
Rxyphenyl ) acet ami detto N (3q3-

- 4- hydr oxypheny )a e was
>98% by HPLC ea.Ovater (1500 ni) wassadded,
and 1500 nL OE sol vent was then rem)ved'—é)
distillation under,reduced pressure at 55 The

reactor contents were cooled to 15 C and then
filterkya figfigoftpiningra rgiakee ofdét-iydrey-3i(ideethye thipgazol -5-

gﬁ}?ﬁéﬂr[)gce%glgémojé P pr @%ﬂ@l %%@%Eg}g)} él:l? 6)m1_|():|s§ Qur%ﬁ nitrogen was
Wd’(qgmtra@d sul I 401@-(2 wl, Aj_q.]; g 431 grgm(lg SlO\_’ﬂﬁ) :nQle {ddition was
Femdlete, e reaktibn m&t&g vxfaga cRar sbRitiBn kizs5 *EH)Aftef theGtifr@reaction mixture
glag geec'nd'ei%ggei 2‘“‘% pﬁrogiri o_rlievergl%%s '(r%o%t: %f%xg mgt?l%@l ](;Vg% fhg]p_bii’stilled off at
ZediBeq mpssﬁi-d)mﬂfa("&)‘ﬁﬂ eath. OAfr&vefa (80 inDMhaf been added to the dlstlllatlon
65(1%16'0 n%% l?% ZY\Sater %%fe\l_h%ﬁdgﬁﬁeﬁe oqﬁhkl,pf %}(Llf . H r R_Eﬁsure witha
@30 °Ciath. The methanol content of the distillation residue was determined by "H-NMR
I\ihtééatg(?h t()@b gﬁdt@y '7%!?9 %@f@g%l'ngx&r)d' 54coQqu{ oﬁ&bﬁﬂy Lv)af%xc &b%L) had
been added to the d1st111at10n res1due most of the water was then again distilled off the product
mixture at reduced pressure with a 70 °C bath. The methanol content of the distillation residue
was determined by 'H-NMR integration to be about 2.2 wt. % of the compound 5 content. The
distillation residue was diluted with additional water (80 mL), and aqueous sodium hydroxide
(50 wt. %, 41 mL, 62.5 g, 782 mmol) was added while the stirred product mixture was
maintained at 30-35 °C with a cooling bath. During the addition, the product began to
precipitate, and the pH of the product mixture rose to 5.8-6.1. Saturated aqueous sodium
bicarbonate (50 mL, 53.2 g, 55.7 mmol) was then added while the stirred product mixture was
maintained at about 25 °C with a cooling bath. The pH of the product mixture increased to 7 as
a result. After the product mixture had been stirred at about 23 °C for two hours, its pH dropped
to 6.2. After an additional hour of stirring at about 23 °C, more saturated aqueous sodium
bicarbonate (25 mL, 26.6 g, 27.9 mmol) was added, and the pH of the product mixture increased

to 7 as aresult. After an additional half hour of stirring at 23 °C, the product mixture was
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then boron trifluoride diethyletherate (5.22 nL, 5.85
g, 41.2 mol) were added to a flask containing

worbiTanedsy (502 nml) stirred at anbi ent tenperat BCE/USH@RN011810

~

nitrogen. Wiile the 25 resulting mxture was stirred
at 2-4 C under nitrogen, nethyl hydrazine (15.32 nL

13.27 g) was added. After the reactor contents had
been stirred overnight at 5 C, conversion of N-(3-(3-

(el Bk A el L RS U A BCRE AR daatsoc o

ure” of conp gund

reenstoit seight to provide corpound 5 (29 7 g, 93% yield; 99.40% pure by HPLC area).
3-(2' -hydroxy-5'-acet am dophenyl ) - 1- net hyl - 1H pyrazol e
was >99.5% by HPLC peak area. Mst of the nmethano
iaemmle k2:r Brepgreatiogyef dr@t(H?f—MerwawamMédéeraetbml-lﬂ-vyrazol-s-
RBSEATS) i indr RO 106 clorloe o 6&:@5&&5097) Hept ane (250

was ad hy resi ﬂ%stlll?g 3
OF 50, VeRe: FrapRratn gLt g dEey e lomet bt Sripheny-3-
sfétheigybeagmiide (Campaind )ate. A 58 WO 2007/ 136689
PCT/ US2007/ 011810 mi xture of heptane (12b nL) and
ethyl acef'ate (377 m -) was addegy~nand theH ng

: zd

suspensi OR e INHBd at anhi ent\deqg
hours. The sol product was filtered | T susper%led
in water (36 prem xed with 374 % aqueous

hydrochloric acid (1.57 nL, 1.89 g, 19.1 nmol ). The
resul ting suspeasion was stirred for twe hours at

anbi en o b SHRGLAr Y G- gp—me {‘1}1 'ta%l Qg?&ggol B'sto?fg‘?‘ismmmol

solid duced
pr.oéqde Sommganbdm(tﬂi%(m 344 glmos 2%0 er%@%ﬂﬂﬁ@OH@@‘k mL) stirred

afQ8r rﬁs}&ée‘iwzs ad&éd"j'\ﬁeé:%%z@@ chlo“}ld@ (4390?_% $90. 8]n:l1'i]1%1’ L 90 £

qulfﬁc\,enﬂg slpwl& to rgq.lﬂltamghcggac(t@a mlgture at0g °§ wglzreactg_r Jecqugcoolmg After
14 res@tlﬂé)bx(o% sélufiod hdilbekl stirdedld) 5 °@ f(ﬁﬁmé Sour3hll at 10-9°C for an

iR ot Pk RS sty Bt et i e reaction

Sthixtur®lat\i0-23 ¢ WithNrehlbtdr jatkst td0lind Pheheaaiof ndstiire was stirred at about 23 °C
containing a m
Oﬁ o4x_nﬂregaours améhs(:& %Iterteﬂ "Il'hei ﬁg}ld filter ca}ce g/as washed with water (3 x 150 mL)

yzin)dpzlaenlyri Jrécclett 6517 éor(ahput39 hgurg ?DQUBQI #76+H30 “&rid comstantiweiight to
( ZQﬁdé‘L& g{btug& kS?Of %%9 rfnrﬁul ?3%; 91e}/<‘1a§9 24'5155' %ﬁr@ bX HPI.C arei) Water

concentra ¢ aci
stapignyof Grepprediy hisprecedne Wé@“l%‘yébﬂ*ﬁloét ‘ét %t he

react i QikpM:XbrpBratds 0@45{1’.-%(3—1%2{1#& ﬂﬁlzﬁﬂmﬁ?—ZQl-lﬁéthﬁrlH-pyrazol—S—
the stir red reacti gn m xt een uxed under

Y‘!&b&g%w)?tayl)@gmhﬂﬁ‘dﬂ? m(pﬁgn hanol was

theq g¢i'stilled reduced pressure wifr a 70 C
batth_\ Af t er k}ate O m_) had been added{tg the H
di st estdugp” nosT of "t heoWater Was o~
di stl ff ©ohe product m xture laL/NQd/u&(a supe

with?9 70 C bath. The methanol conteht of 9 he

distillation rgsidue was deternmined bf¥!'' H NVR 20

integration to be about 7.7 w. % of the conpound 5 _
cont enf. miafureef Mét-byduesyed-(J-86thyl-) Hpsdzolidediphguid Sdmethoxybenzamide

t DEp Sl thk ?Je{h%@ of”ﬁ%rﬂgﬁalz Rsh AQk, $01Pg WBL 8, ﬁ’x\ﬁsl b@é‘c{‘) and

agal n di'stil roduct = m xtuUre at reduced

pletatydrafurgn (TH% 590 i) s ﬁtmﬂr@d heaterbiggrhievsisplution ofi6, glhe resulting
déoﬂtioh bk cS8led REbLOUES @ﬂeﬁuddﬁﬂféhﬂbﬁ& higY (52t YR 9 mmol 1.30 eq.) was

n t o he about
%f’:ﬁlﬁg g}t H%resulgng solution had geen cooleg to-5 E Sggp do 1sopropy1
azodicarboxylate (40.6 g, 200.8 mmol, 1.30 eq.) was added sufficiently slowly to maintain the

stirred reaction mixture at -5 °C to 0 °C with external reactor cooling. The resulting mixture

was stirred at about 23 °C for four hours and then cooled to 15 °C. 2-Morpholinoethanol (28.4
60
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distillation residue was diluted with additional water
(80 nL), and aqueous sodi um hydroxide 25 (50 wt. %

wa200mM136682. 5 g, 782 mmol ) was added whil e the BCTMUSE®7/011810

product m xture was naintained at 30-35 Cwith a

cooling bath. During the addition, the product began

to precipitate, and the pH of the product m xture

rose to 5.8-6.1. Saturated aqueous sodi um bicarbonate

(59 gfk glm(;;)ibﬁﬁ(g%q )rrﬁvg(sttl&é}l]%dgd \élgﬁc’sm!:g eastlﬁrge ?e%ft\{\(ll)ql | e tﬁg) \(.fil-mto about
va3t°l¢ at \&hxglh tengertaalrmstlrfﬁ@wmooﬁnuekl dorpwo dhonarss. Mo;st afitiee THF was

' Ji&{n%é%ﬁ% dr% Fiof FixtBreht | %ﬁ&ﬁd resAtﬁrE glgd %@?o pépg-tﬁﬁ)anol (600 mL) was
ture ha %een Stll‘l‘e or two nour's,
i qdéecb pnditheppest of the %p@panqk Wé‘r dlstﬂleé @tfithd praduct miinreaf reduced pressure

% St A&)cﬁl%ﬁtal Z.Zﬁrogandf oo rﬁ@t\%{s%h %ﬁ@%u]ﬁggﬁnﬂgﬁre was
I C ar pbonat e ) was ad

theateg te ot °G. rwmmﬁétaqm% bycbo¢ 5.8 {802 17465261 mmol, 1.69
r&@‘dl’lfis addddt 16 theaBrredl 60 ¢ Midtonha bhdnidieu flrlg)cgf/ 2?3 '6'1(‘31%6 d}‘i’&lu@@ mixture was

ﬁgﬁ'? %g groduc ‘fturg was 59 WO

85Iy PRI B O afhatterapesgipnedorthnep Bpurg gk shusy of

Vmsdimdateﬂ ﬂrbduaatvﬁﬁhl(eaecu axﬁﬂhaﬁgeram @blma;cus N&msldﬂivﬁdl Bpropiholi(3 x 150
tant. we rovide co

y| e adl%r%egl \Zzﬁld}lm ﬂlrgeeé as)tt/SQFE ctcogrstan w Tngg ?2667 1sgg, lgg 4 mmol,

PHeyyaveeid, 95 2@}’0 pure by HPLC area).

4 (2 (4- (3- Met hoxybenzani do) - 2- (1- net hyl - 1H pyrazol - 5

yl') phenoxy) et hyl ) nor phol i n-4-ium chl ori de (Conpound
71)‘,xanglg 63 APupﬁgaﬁa)pa)lf i breedyl-1-(2-(4-(3-fluorobenzamido)-2-(1-methyl-1H-
zd) ckhylipiperhzih RN &%Bbx: ryﬁatpm a9
rlr?a)f!ﬁ‘oxisigl}:::lnzam&‘g§ (ici?n%%lﬁnd 6) N- N I\yI?GN [ I\l%)—|2 )
O HOHOO 56 Tma m xtylenof
4-am'no-2-(|-metthL r azs 50.0 g,
264.3 mmol, 10 1.00 qQq.)lesodiu car onate'f(28 9 g,
344 mmol, 1.30 eq.), 2-Pre 3D0 ) stirred

under nitrogen was aﬁ\a; - et hoxybenzoyl chl ori de

(49.6 g, 290.8 Mo ‘aeq.) sl®ficiently slowy to

mai ntain the reaction gixture at 0-5 Cwth reactor

jacket cooling, After the resulting brown solutio

had beBrERFs i Ot of 9L A0 ke RePad dFeossiae £ umpls Siand an additional
f orti@nof %‘(ﬁm &, isﬁﬂ&drlymﬂared\mt 1ﬁj’t dﬁaﬂﬁmdﬂiﬂcdm& pRAGARE) was purified as

i‘% IIr)1‘1!th ure %ﬁ ofgv%%’o W %&t eact orﬁfréﬁLEE(e)g CF ‘%ﬁad‘op&r}é) kg) was

r gizret porhhaatedtteiregluné’ds. 3s‘t¢)rto achicye paitiol disseBitiGh. About hloof solvent was
r@érﬁd@tﬁﬂ:ﬁ%ﬁa% t}nl:n &ﬂrJd'nln;cﬁFee\gas c-gt}ﬁd ?tpid %2 ‘fd | ’f‘??ersog@Fr%auct was

was washed wat er vacuum
aFecsregd btycsvcnge &Hatll?ﬁa ‘ﬁ%‘h?dsw'élh %fhferw (9.0 kel apbdisdupder reduced

clﬁeg*smam 60V G tondtent wWRIgDY todRoEaAO HNElchndoBRd @.13247, 49% yield from 8,
ngog)J[,V 3 ?’ %ﬁ; de 99. 24% pure by HPLC area). Water

c éﬁf]té' VS AF @%by this procedure is typically

about '(Dh@e\shll% inZie a&‘st‘em chogﬁ’tzeﬁat amoommodxﬁcatxons addmons

e nox y et -1u m O ri
7(;epartmg from the spmt of the mventlon and are, therefore, con31dered w1th1n the scope of the

invention. All documents referenced above, including, but not limited to, printed publications,
and provisional and regular patent applications, are incorporated herein by reference in their

entirety.
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NNH/ I Nb HN\ O- N\ O HOOHO\N I 06 C 7 A
m xt ure of

woR(oAbgdy oxy- 3- ( 1- net hyl - 1H pyr azol - 5-yl ) phenpCT@S2m®ri11810
oxybenzam de prepared by the nethod of Exanple 12,
Step A (6, 50.0 g, 154.6 mmol, 1.00 eq.) and 25
tetrahydrofuran (TBF, 500 nL) was stirred and heated
to achi eve dissolution of 6. The resulting solution
was cool ed to about 25 C, and tri phenyl phosphine (52.7
g, 200.9 mmol, 1.30 eq.) was added. After the

Whags glaimertjissol uti on had been cooled to -5 Cto 0 C
di i sopropyl azodicarboxylate (40.6 g, 200.8 mmol,
1.30 eq.) was added sufficiently slomy to mnai ntaln

1.t heA peacpssiferprenaging p 6Ampeued of Eorgula@):C to 0 C with

external reactor cooljn The resul ting m xture 30 was
T®™r f our yghou nd t hen cool ed

N MO 2007/ 136689
216. I, ol 40 eq. ) was then

stirred at about 23
to 15 C. 2-Mor | NO
PCT/ US2007/ Ollg‘l\g/;b,
added, causing 5t7 108 eactl on mxture to warmto
about 23 C, at which terrped ture stirring was
continued for two hours. t of the THE was

di Sdrialsh€orefthertbbe reacti on m xture at reduced pressure
and l?t < 60 C. 2-Propanol (600 nL) was added, and

t he®PHYLT of the 2-propanol was distilled off the
product Rl istQH@ atityl, eldlCed;s ml@sisilibeC5Calkoxdt 560 C.
Addi ti ongl GRAY 6 m.) was added, and the
resul ti nﬁl?néi(tgure \A/f;ﬁsHéh%%t ed to 60 C. Concentrated
aqueous %y’érﬂa@mcb el £0i(d a¢YeC8Cplkenyl, £6Caplkyd 1Crol| |

1. 60%'0106%9 C‘{\@é hé‘l@éﬂﬁﬁ &ﬁlaik@? aéﬁ 'Hefe?djirﬁ @r ﬁété@éxyial]&peatcﬂ

achi eve ture was

o Iy DeduitCagalky hilodits Helfatol syt

f or confprieidg Reidtiss a JdMeposhdl6f Bor@fila (:eci pi t at ed product
was filtered, and the filtered solid was washed with

2-propanol (3 x 1 -40 m.) vacuum dried at 65
C to constant wei ro |d 18 g, 139.9
nmmol, 90.5%yield, 99 0 pu e by I—ﬁLC area). Exanple
13: Purification of 4o
4-acetyl -1-(2-(4-(3-1l uorobenzam do)-2-(1-methyl -1 H
pyrazol - 5-yl ) phenoxy) et hyl )(H? perazin-1-ium

car‘p y g%@gﬁ ONNANV NF HG O O\
%}‘(h%ﬁ% og %U(E'nﬂgdure of 1.70 kg of 9 (1.70
kg, prepared accordi ngxt’B\'Exan'pI e 8) and an additi onal
(I11)
in the presence of a trisubstituted phosphine and a compound having the Formula (A):

O

SUNP OR

0]
A)

wherein:
R® and R® are each, independently, C,-C,oalkyl or C,-C ; cycloalkyl;

to form said compound of Formula (I).

2. The process of claim 1, wherein R} is methoxy and X is O.
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portion of 9 (800 g, simlarly prepared but not dried
under reduced pressure) was purified as follows. A

waoiai7usessof both portions of 9, purified water PCTAS1007/011810

10.

11.

12.

13.

14.

kg), and ethanol (7.10 kg) was stirred and heated to
reflux (84.3 C) to achieve partial dissolution. About
4 L of solvent was 20 then distilled off, and the
stirred m xture was cooled to 20-22 C. The solid
product was recovered by suction filtration, washed
w th ethanol (0.710 kg), and dried under reduced

pr Essproessatf GOma, rdicrsari tia ArorpendKtis NE(@GEhi de t he
title conpound (2.13 kg , 49%yield from8, 99.1 %
purity by HPLC peak area). Those skill ed i-({‘ I‘Elie .art

wi The propesgpicordingiarny arg Hfeleimn b 19 3 ceredhieid Eeustimids,
25p§&P§i§1& LastirQBStipBaIphasphatel ons to the illustrative
exanpl es set forth herein can be nade w t hout
departing fromthe spirit of the invention and are,

t hanepeees aeorsngioraay ond dfvlaims heo 4odpeeioR’ ariddR® are each,

i nventian. | ~d ments referenced above, including,
bufn‘{ﬁ}[’)?“%ﬁtm%bﬁ“%gg' printed publications, and

provi si onal and regul ar patent applications, are

in | i . % R® ariY k€6th prop-2-
o1 P30 S R P TR T e ¢ baProp
isyl.l A process for preparing a conpound of Formnul a
(1): NN X) N-Ira R LN-0O(l) or asalt

o B g s e 75 G BN b PRl 8 o
anct Reenipsdratdre &FlabGst -840 RY kg atGht Ts°Gacyl , Cl- Cs al kenyl ,
Cl-C8 al kynyl, C3-C7 cycloal kyl, Ci1-Cs hal oal kyl,

arylal kyl, aryl, heteroaryl or heteroarylal kyl each
optThempadckss asednding taanednapet Haigs -1 §a‘!V1P@)V¢1? Sﬂériﬂ?t“@ﬁ gagried out
hal 9akdoyer- Qe Glarit AP Rebout 250EPr i Sing reacting a

compound of Formula (I1): NNNN\ I RL HOO with a
conpound of Forrmula (LU): x ONOCH (II1)

The process according to any one of claims 1 to 8, wherein said reacting is carried out

in an ether-forming solvent.

The process according claim 9, wherein said ether-forming solvent comprises

tetrahydrofuran.

The process according to any one of claims 1 to 10, wherein the molar ratio of said
compound of Formula (A) to said compound of Formula (II) is about 4:1 to about

1:1.

The process according to any one of claims 1 to 10, wherein the molar ratio of said
compound of Formula (A) to said compound of Formula (I@) is about 1.6:1 to about

1.4:1.

The process according to any one of claims 1 to 12, wherein the molar ratio of said

trisubstituted phosphine to said compound of Formula (XI) is about 4:1 to about 1:1.
The process according to any one of claims 1 to 12, wherein the molar ratio of said
trisubstituted phosphine to said compound of Formula (IE) is about 1.6:1 to about

1.4:1.
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in the presence of a trisubstituted phosphine and a
conpound having the Formula (A): ORa NO1 ONYRD

wo2008)136a8herein: R a and Rb are each, independeariug2007/011810

15.

16.

17.

18.

19.

-cl ai

Cl-C10 al kyl or C1-C 7 cycloalkyl; to formsaid
compound of Formula (I). 2. The process of claiml,
wherein R is nethoxy and X is O 62 WO 2007/ 136689
PCT/ US2007/ 011810 3. The process of claim1l, wherein
R is fluoro and Xis NC(O CH3. 4. The process
according to any one of clains 1 to 3, wherein said
trisubstituted phosphine conprises

t 1 i PREDYIBIRSHAINEG0 avy onklbg cCRIRCERS 406GE&EH ROMbI: BAY of said
one of clainse 1 to e each,

4 wherein.Ra_and Rb ar h
i nawpEReHRhel Eprmple (f) tospid prisubgtitute] Bﬂwggsé%aba@é&rdi ng
to any one of clains 1 to 4, wherein Ra and Rb are
ol ol PR iceSaigf e AbForl R AR LR bR P B o e
at enpemdeofiameladiatbceit cobpouddiof Fedooule (IN)5s ghouB2.5:The about
progess according to any one of clains 1 to 6, wherein
said reacting is carried out at a tenperature of
about 0 C to about 25 C. 9. The process according to

anYTF_ikn;groégss £dcaiaiiy td abPorfe of WRBHE] b 152ivHerk B3k B faBo of said
carriea o

t._in ther-formn (vent, 10. The
pr o?:"é‘é%"“ﬁ@ 8@%@@%‘1"&?‘@ ,°°%H@Pgi°§%8%‘%a e
sol yent conprises tetrahydrofuran. 11. The process
according to any one of clainms 1 to 10, wherein the
nmolar ratio of said conpound of Fornmula (A) to said
conplxprdcass adeonding] ta a0} ¢nje af slagholito W, Wherginahid gompdund of
12 FERRINIRAGENS0RELR) Bl B8 oARYridHlFreing b BbBouhd bP Formuta
10, wherein the nolar ratio of said conpound of
ForYPa (A) to said conpound of Formula (11) is about
1.6:1 to about 1.4:1. 13. process according to
any one of clainms 1 to 12, rein the nolar ratio of
said trisubstituted p sai d conmpound of
Formula (Il) is about 4:¢4 to about 1:1. 14. The
process according to any o of clainms | to 12,
wherein the nolar ratio of said

wherein:

R! is C,-C; alkyl, halo, C,-Cs haloalkyl or C,-C; alkoxy;

Y is halo, OH or OC(O)R?; and

R’ is C,-C; alkyl, C;-Cs alkenyl, C,-Cg alkynyl, C3-C; cycloalkyl, C;-Cs
haloalkyl, arylalkyl, aryl, heteroaryl or heteroarylalkyl each optionally
substituted with C;-Cs alkyl, halo, C;-Cg haloalkyl or C,-C; alkoxy;

with a compound of Formula (V):

N“‘N/

4
%NHZ
HO

V)

or a salt thereof to form said compound of Formula (IT).

The process according to claim 18, wherein said c;ompound of Formula (V) or a salt

thereof is prepared by the method comprising reacting a compound of Formula (VI):
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wWOCH7uSaB807/ 011810 15. The process accordi ng POTAISY007/011810

20.

21.

trisubstituted phosphine to said conpound of Fornul a
(I'1) is about 1.6:1 to about 1.4:1. 63 WO 2007/ 136689

one of clains 1 to 14, wherein the nolar ratio of said
compound of Formula (A) to said trisubstituted
phosphine is about 1:1. 16. The process according to
any one of claims 1 to 15, wherein the nolar ratio of
said conpound of Fornmula (111) to said conmpound of
Formula (H) is about 2.5:1 to about 0.5:1. 17. The
process according tqgugny one of clains 1 to 15,

wherein the nolar ratip of saHd Fgorrpound of Formul a
(I'1'1) to said conpou a (H is about 2:1 to
about 1:1. 18. The pro according to any one of
clains 1 to 17, wherei® said conpound of Formula (I1)
is prepared by the nethod vopnprising reacting a
compound of Forrmula ON): Y RL O wherein: R is
Clwegemt kyl , hal o, Cl-Cg hal oal kyl or C1-C8 al koxy; Y
is halo R Tyl
al kenyl ; g—b %ﬂ %C& F% 31%9 83 dsglkc%}r] @ &g)éioalkﬁlm% b
hal oal k. mwpqaayuoy heteraplylalkyh eqcéroe'awlly gybstituted with C;-Cq
heteroa%mgﬁlkyl each optionally substituted with

Cl-c8 al I 1-
i P S B EAT o P 27O RO (0T Loy B
salt thereof to formsaid conpound of Fornula (I1).

C o) HE’S Bﬁ’a 958 ]gg‘%ls a%CC?a(l%)lngﬁ&elg ?ﬂl ra)];lﬁoun%? F@ﬂn{ﬁlas(avlﬂls

ereof Is pre ared
by ptdperertby Hodnatmdmonpiisige resgting arpmporwhefdiprgula (VI
Formula (VI): 64 WO 200}/136689 PCT/U82007/011810

NN H NYR4 HO O N o
ww
HO

(VID)

wherein: .
R* is C,-C; alkyl, C,;-Cs alkenyl, C,;-Cg alkynyl, C3-C; cycloalkyl, arylalkyl,
aryl, heteroaryl or heteroarylalkyl each optionally substituted with C,-Cs
alkyl;

with an amine in the presence of an acid to form said compound of Formula (VI).

The process according to claim 19, wherein said compound of Formula (VI) is

prepared by the method comprising reacting a compound of Formula (VIII):

(VIID)

wherein:
R* is C,-Cs alkyl, C,-Cs alkenyl, C,-Cs alkynyl, C;-C; cycloalkyl, arylalkyl,
aryl, heteroaryl or heteroarylalkyl each optionaily substituted with Cs-Cs
alkyl;

with a demethylating agent to form said compound of Formula (VI).
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(M) wherein: R4 is Cl-C3 al kyl, Cl1-C8 al kenyl, C1-C8
al kynyl, C3-C7 cycl oal kyl, arylalkyl, aryl,

waebw@Ericessyl or heteroaryl al kyl each optional | yPCT/US2007/011810
substituted with C1-C8 alkyl; with a cleaving reagent
to formsaid conpound of Fornula (V) or a salt
thereof. 20. The process according to claim19,
wherei n said conpound of Fornula (VI) is prepared by
t he mat hod conprising reacting a conmpound of Formul a
(M1): NN OR4 HO (VII) wherein: R4 is Cl1-C$

22. g kWe presesascending iy plainghQ, ceherginkspif gomnegndyf Ropupla 4V Ryis |
ar yprapdesd by thaiéthod Berh@Hisaal rehetiaf a RBMBEMAIOY Fadnkiyd (a®gh
optionally substituted with C1-C8 alkyl; with an
amne in the presence of gn acidyto formsaid conpound
of Formula (V). FﬁgﬂN & 4ordingto claim
19, wherein said conl'ggound o) rmufa (VI) is prepared
by the nethod conpri'si ngHoeact1 ng a conpound of
Formula (VII1): NN N4 OO0 (VIIl) wherein: R4 is
Cl-C8 al kyl, Ci1-Cs al kenyI(X ¥i-c8 al kynyl, C3-C7
cyclpalkyl, arylalkyl, aryl, heteroaryl or
het er oaryl aI kyI each opti onal ly substituted with Cl1-C8
al kyl ;  wRE spdR creerestch jridgpandentbrf@rEs allgyl poamalial; or
conpoundg®f,deT: tl?er (’v\iﬁl)the nif gt ADfS M1 iBf8Pare both bonded
PCT/ US2007/ 01181 The process according to claim
19, vvher@W%F%O%Mmteé?bl‘%}yﬁﬁwap(w) i s prepared
by wmemmltyhngdk&a{snﬁ t}ﬁlpP&eﬁo%@@E lcit&yét € Ao Abound of
Forlgula ((éll) O R NNu Ra HOI O (X

23. The process according to claim 22, wherein said compound of Formula (XIV) is
prepared by the method comprising reacting a compound of Formula (XV):
O

N e
Oy
HO

(XV)
wherein:
R*is C,-C; alkyl, C,-Cs alkenyl, C,-Cs alkynyl, C;-C; cycloalkyl, arylalkyl,
aryl, heteroaryl or heteroarylalkyl each optionally substituted with C;-Cg

alkyl;
with a compound of Formula (XVI):

wherein:
R® and R’ are each independently C;-Cy alkyl or arylalkyl; or
R® and R’ together with the nitrogen atom to which they are both bonded
forma heterqcyclyl or a heterobicyclyl group;
W is formyl or -CH(OR'®)(OR"");
and R'® and R" are each iﬂdependently C,-C; alkyt;
to form said compound of Formula (XIV).
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wateamisesswhi ch they are both bonded forma PCT/US2007/011810

24.

25.

26.

27.

28.

wherein: R8 and RO are each independently C, -C8 al kyl
or arylalkyl; or RS and RO together with the nitrogen

het erocyclyl or a heterobicyclyl group; wth nethyl
hydrazine in the presence of a catalyst to formsaid
conpound of Fornmula (VI). 23. The process according
to claim22, wherein said conpound of Fornmula (XIV) is
prepared by the nethod conprising reacting a conpound
of Formula (XV): 0O H NR4 HO a O (XV) wherein: R4
is Cl-C$ al kyl, C -C$ alkenyl, C, -C3 al kynyl, C3-C7

CY Ch @adckas! for prepakiak K ¥bmpoue bk Fofagit£amar yl  or

het er oaryl al kyl each optionally substituted with Cl-C8
al kyl; with a conpound of Fornmula (XVl): R8 ROW
(XVl) wherein: i ndependently d -C8
al kyl or aryl al kyl, R$ amd gether with the
nitrogen atomto WChtTey rbonded form a
het erocyclyl or a hete cychyl group; Wis fornyl or
-CH(OR10) (OR'); andHR10 and R' are each independently
Cl-C8 al kyl; to form said@ynpound of Formula (XIV).
66 WD 2007/136689 PCT/US2007/011810 24. A process for
prepbereing a conpound of Forrmula (H: NNHN\ | R1
HO O A WhRIGLY s, tafd, BLcCRuiaigHor Cfi2) Qo5 OB

hal oal kyl or Cil- al koxy;

comprising reacting a compound %f Formula (IV):

o)
av)

wherein:
Y is halo, OH or OC(O)R?; and
R? is C,-C; alkyl, C;-Cs alkenyl, C;-Cs alkynyl, C3-C; cycloalkyl, C;-Cg
haloalkyl, arylalkyl, aryl, heteroaryl or heteroarylalkyl each optionally
substituted with C,-C; alkyl, halo, C,-C;g haloalkyl or C,-Cg alkoxy;

with a compound of Formula (V):

N“N/

4
HO

™

or a salt thereof to form said compound of Formula (IT).
The process of claim 24, wherein Y is chloro and R' is methoxy.

The process of claim 24, wherein Y is chloro and R' is fluoro.

The process according to any one of claims 24 to 26, wherein said reacting is carried

out in the presence of a base.

The process according to claim 27, wherein said base comprises pyridine.
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conprising reacting a conpound of Fornmula (1V): Y\ Rl
O wherein: Y is halo, OHor OC(OR3; and R3 is Cl1-C8

wabboi136a8h - C8 al kenyl, C -Cs al kynyl, C3-C7 cyeCoaiSkopl/11810

29.

30.

31.

32.

33.

34.

35.

36.

a-C8 haloal kyl, arylalkyl, aryl, heteroaryl or

het er oaryl al kyl each optionally substituted with

a-Cg al kyl, halo, Cl-Cs hal oal kyl or C,-Cs al koxy;

with a conpound of Formula (V): NNNO NH2 HO (V) or a
salt thereof to formsaid compound of Fornula (H). 25.
The process of claim 24, wherein Y is chloro and R is
ne {lhe pyocess 2gcording togladmad s whireig sgifl hpse4 ompF gss Spdjuny bicgrbonate.
chloro and R is fluoro. 27. The process according to

any one of clainms 24 to égg_mhgrei said. re cting Ls .
C alTHP BEPoeTdEoTSing I PBS SFAETE P4 1 fha Sdereissaidppgiig Is baried
Pr @aesSnafedy-ingg bavelt.ai m 27, wherein said base
conprises pyridine. 67 WO 2007/136689

PCT/ US2007/ 011810 29. The process according to claim
27 Thelpercessracaadidg hadam3Onphérsiasaid adiidenfobnioa selyerd cemprises

gg?ﬁ&ﬁﬁmgﬁﬂgaiﬁgagcording to any one of clains 24 to

ere sald reacting is carried out in an
am de-form ng solvent. 31. The process according to

Cl @A ess MaESEInE tSdly Snd BT Sfink 04 18 BY whetchEld CAMRE isSRfried
N, N- di net hyl acet am 3 rocess according to

de. 32. The
anymbﬁéiﬂwp?W%Fﬁﬁﬁ?ﬂ“ﬁ@cgf?aWHEEEfﬁ'said reacting is
carried out at a tenperature of about -60 C to about
75 .C. 33. The process accordin 0. an ne LK .
7a s ripesytSp B R W89 ¢ SEORIRGA 18> £ MheRifie el Boarica
t emueatat tamperatireadfebdut - 10P(CQobowB6IE. 25 C. 34. A
process for preparing a conmpound of Formula (V): NN
NH2 HO (\') or a salt thereof by the nethod
c ondpProspssdornseraripsmy camrasa ofFumgle ®¥r nul a (V] ) :

NsN/

{4
%NHZ
HO

v)
or a salt thereof by the method comprising reacting a compound of Formula (VI):

N\N/

’ H
%NTR4
o]
HO

(VD
wherein:’
R* is C,-C; alkyl, C,-C; alkenyl, C;-C; alkynyl, C3-C; cycloalkyl, arylalkyl,
aryl, heteroaryl or heteroarylalkyl each optionally substituted with C,-Cs
alkyl;

with a cleaving reagent to form said compound of Formula (V) or a salt thereof.

The process of claim 34, wherein R’ is C,-C; alkyl.

The process of claim 34, wherein R* is methyl.
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NN NYR4 HO O (VI) wherein: R4 is C1-C8 al kyl, Cl1-C8
al kenyl, Cl1-C8 al kynyl, C3-C7 cycl oal kyl, aryl al kyl,

wanyi7/13émd er oaryl or heteroaryl al kyl each opti saaiusg07/011810

37.

38.

39.

40.

41.

42.

43.

45.

substituted with C1-C8 alkyl; with a cleaving reagent
to formsaid conpound of Fornula (V) or a salt
thereof. 35. The process of claim34, wherein R4 is
Cl-C3 al kyl. 36. The process of claim 34, wherein R4
is nethyl. 68 WO 2007/136689 PCT/ US2007/011810 37.
The I 0Cess acq to any.one of clains 34 to 36,

S RIOCET A E’§3 é’géﬁtms HIRFP; Wartein sy ekaw&weﬁ@ent
acmbxrﬁﬁxsesTditydmimuﬂccor ding to claim 37, wherein
sai d hydrolyzing acid conprises sulfuric acid. 39.
The process according to any one of clainms 34 to 38,
wheFhs oagss atcordimgtty plging 87, cdhercireshid lmsitolyzmgaachty@bmirgszs suiffuric
solygnt. 40. The process according to clai m 39,
wher ei n sai d hydrol yzi ng sol vent conprises nethanol.
41. The process according to any one of clainms 34 to

40, ThhiR6RbdacSerdthet® aBl dRGf bRinssdath 88, wlgz‘ﬂém Q:Ild ?eactmg is carried
te n(pu?rat re of. ab ut 25 C to about 65 C.

pr oc&&s? Tydrg de‘i‘%@f‘fe& any one of clains 34 to 40
wherein said reacting is carried out at a tenperature

f :
Sr e’%%r | %ceélsoacg)rfil%gq &gg’%ggsﬁbvogﬁlﬁ Cﬁg@r n{ﬁ‘l% SC)iV)C{lt CO@pNSﬁ

X--methamql] R N O O (1) vvhereln. R is Cl-C8 al kyl,

haI o, Cl1-C8 hal oal kyl or C1-C8 al koxy, X iIs 0, S NRzZ
R2; andRZ|sH Cl-C8 al k -C8 acyl, Ci1-C8

aI KEIfArocesaceerding 9 iy one efclams %ye %awh@wm sad re@ging is carried

hal eua bileytempeattytead fiapbut 2ar¢ o athvat ¢y @aryl or

het er oaryl al kyl each optionally substituted with

Cl-C8 al kyl, halo, Ci1-C8 hal oal kyl or Cl1-C8 al koxy;

c orfeirsdonss aceading hgaryaing of daipaBAdo 06, wierdnibaad fehdtinglis darried

a SRk Lt'aft%gérgtgreao?iago& %0 f’@ tMbout 55 °C.

A process for preparing a salt of a compound of Formula (I):

N~N

N &/5©/
\/\ O
wherein:

R'is C;-Cs alkyl, halo, C,-C; haloalkyl or C,-Cg alkoxy;

Xis O, S, NR? or CHR?; and

R?is H, C;-Cyg alkyl, C,-Cs acyl, C;-C;g alkenyl, C,-Cg alkynyl, Cs-C,
cycloalkyl, C,-Cy haloalkyl, arylalkyl, aryl, heteroaryl or heteroarylalkyl each
optionally substituted with C,-C; alkyl, halo, C,-C; haloalkyl or C,-Cg alkoxy;
comprising reacting said compound of Formula (I) with a salt-forming acid to form

said salt of a compound of Formula (I).
The process of claim 43, wherein R' is methoxy and X is O.

The process of claim 43, wherein R' is fluoro and X is NC(O)CH;.
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wa3007fikesspr ocess of claim43, wherein R

46.

47.

48.

49,

50.

51.

52.

53.

54.

53.

said salt of a conpound of Formula (1). 44. The

process of claim43, wherein R is nethoxy and X is O

i s fl poTWS200/011810
Xis NC(OCH3. 69 WO 2007/136689 PCT/ US2007/011810

46. The process according to any one of clainms 43 to

45, wherein said reacting is carried out in a

salt-form ng solvent. 47. The process according to

clai m 46, wherein said salt-form ng sol vent conprises

I sopropanol . 48. The process according to claim 46, _
wh &he iprocssiadeasding tof asyy one of deimg @ to 4% Nhereieseid reRqiig ¢ carried
49.0u€ﬂgsgﬁ_q&§.§§g§%9{di ng to any one of clains 43 to

48, ereln sald reacting is carried out at a
tenperature of about -10 C to about refl ux

t enfie hadcbés@iccdfing 1d\@aifi 45; @b EreidGaidrsali-fgming salvgntanemptites
claims 43 to 48, wherein said reacting is carried out

at SPPF@ARYr ature of about 20 C to about 80 C. 51. The
process according to any one of clains 43 to 50,

wherein said salt-for.m id hwdr ' [+

52 TRRE R seed Bk i ) 4 WGl R sl Yo o
50,ethwhelrein said salt is a hydrochloride salt. 53.

The process according to any one of clainms 43 to 50,
wherein said salt-formng acid is oxalic acjid. 54. .
ThelhsPERESACENEHE &7 7Y 6 CAAMSAS 1 5. Thgrsin saidrepgjing és carried
Whedueht'h 8bélatdd df abut 210 WX@laBbw refRil ttmpdritureA

hydrochl oride salt of a conpound of Fornmula (1): N--N

/[ X~ N\ (R 0O (1) whereini. R is Cl-C8 alkyl,

hal The ptdceBachakiinglikyy ame oCdlaiGh 48|tk d% ywhereih $agd @actBg iNRAried

e T

al kynyl, C3-C7 cycloal kyl, Cl1-Cg hal oal kyl, arylal kyl,

ar Yihe f16de8 Ra6rkng 96 R 1oP Al hsi3kY 0 8Afekein Rd L0RBIthidg acid is
substituted with CI1- al kyl, halo, Cl-Cg hal oal kyl or

Cl- *@ﬁr%fﬂk’é‘ﬁ geid.

The process according to any one of claims 43 to 50, wherein said saltis a

hydrochloride salt.

The process according to any one of claims 43 to 50, wherein said salt-forming acid is

oxalic acid.

The process according to any one of claims 43 to 50, wherein said salt is an oxalate

salt.

A hydrochloride salt of a compound of Formula (I):

S ,
X R
~ Sy

O
@
wherein:

R! is C,-Cs alkyl, halo, C,-C; haloalkyl or C,-C; alkoxy;
X is O, S, NR? or CHR?; and
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56.

57.

58.

59.

60.

61.

62.

56. The hydrochl oride salt of claimb55, wherein R is
nmet hoxy and X is 0. 57. The hydrochl ori de salt of

An oxal ate salt of a conmpound of Formula (I): N-N/
X~N\V 1 R 01l O (l) wherein: R is C1-Cg al kyl,

hal o, Cl1-C8 hal oal kyl or Cl1-C8 al koxy; X is 0, S, NR2

or CHR2; and R2 is H, Cl1-C8 alkyl, Cl-C8 acyl, Ci1-C8
al kenyl , Ci- Cg al kynyl C3-C7 cycl oal kyl, C1-C8

hanaIkyI yl al k ar het eroaryl or
ot e ol iFicpk-Coatibl ooy FRAR Gr KBNS G 8y B Cr

Cl cg:&oakﬁyb -CQBilQalkﬁlar%Ikigh@Nh@é}oagﬂ ofAet&2Bardlali@X¥ach

SR i ¢ Catcgq‘é‘gﬂ“{kyb?f GG afkoxy:

at e
o RERIS PR i G §
V\,herelnR” |sfluoro and X is NC(OCH3. 61. A

Sﬁemjg Lf]n lon %w %@ﬁi & w%ef'guﬁ&{ls Efth(c}gl' ﬁnF% HQQ

Cl-C8 aI koxy 62. The conpound of claim®61, vvherel n
Rl 11 HyRloBR¥Mde St o\fﬁa@Q 95 /“J}%@@?ﬁ‘ IEQIAIU%@& é%%é)lﬁ{a

63." Thé conpound of claim®6l; wherein | uor o.
64. A conpound of Fornmul a (\/) N- N NH2 HO(\/) or a

sal An bh@iesfit of@RomPoareURsiofn:Formula (VI1): N-Ny O
R4 HO (VI)
N*N
Q)D/ \”/©\R1
N\/\O
wherein:

R! is C,-Cs alkyl, halo, C;-C; haloalkyl or C,-C; alkoxy;

X is O, S, NR? or CHR?; and

R? is H, C,-C; alkyl, C,-Cs acyl, C,-Cs alkenyl, C;-Cs alkynyl, C3-C-
cycloalkyl, C,-Cg haloalkyl, arylalkyl, aryl, heteroaryl or heteroarylalkyl each
optionally substituted with C,-Cs alkyl, halo, C;-Cg haloalkyl or C;-C; alkoxy.

The oxalate salt of claim 58, wherein R’ is methoxy and X is O.

The oxalate salt of claim 58, wherein R' is fluoro and X is NC(O)CHs.

A compound of Formula (IT):
N— Vd
y N H
= N R
HO ©
ax)
wherein:

R' is C;-Cy alkyl, halo, Ci-Cs haloalkyl or C,-Cj alkoxy.

The compound of claim 61, wherein R is methoxy.
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63.

65.

66.

67.

68.

69.

70.

wherein: R4 is Cl-Cg al kyl, Cl1-C8 al kenyl, Ci1-C8
al kynyl, C3-C7 cycl oal kyl, arylalkyl, aryl,

substituted with C -C8 alkyl. 66. A conmpound of
claim65, wherein R4 is nmethyl. 67. A crystalline form
of

4- (2-(4-(3-met hoxybenzani do) - 2- (1- net hyl -1 H pyrazol - 5-
yl ) phenoxy) et hyl ) nor phol i n-4-iurn chloride (Forml)
havi ng an X-ray powder diffraction pattern conprising
a Pieadompotnd efchimdf; WiksreiaR' &fbwto. 14. 4. 68. The
crystalline formof claim67 having an X-ray powder
diffraction pattern conprising a peak, in ternms of
20A catnpewdif Fermula @9: The crystal | ine form according
to claim67 having an X-pay powder diffraction

pattern conprising peak®, in ternms of 20, at about

14. 4 and about 25.6. Y&\
according to claim67 havi n X-ray powder
diffraction pattern ceigprirsing peaks, in terns of 20,
at about 5.2 and about 25.@7) 72 WO 2007/ 136689 '
PCT/ US2007/ 011810 71. The crystalline form according
t ooct sltth@Fothavi ng an X-ray powder diffraction pattern
conprising peaks, in terns of 20, at about 14.4, about
5.2, and about 25.6, 72. The crystalline form

ac égrempagnd of forgla{¥™ havi ng an X-ray powder
diffraction pattern gomprising peaks, in ternms of 20,
at about 14.4, about ¢5. abouty 25.6, about 17. 3,
about 27.1, about 15.& ouRkt 20.1. 73. The
crystalline formaccordin claim 67 having an X-ray
powder diffraction patfern’conprising peaks, in terns
of 20, at about 14.4, abogvip.2, about 25.6, about
17.3, about 27.1, about 15.8, about 20.1, about 19.8,
abodtere28. 1 and about 15.3. 74. The crystalline form

accor di g it @6} AN ELCHAKERL QLAY BOOHEYcloalkyl, arylalkyl,
diffraction pattern substantlaluﬁfas shqu kghth¢r8

3. 75. T, haisreary) ribgieraapiiatiod cedy wHARPLY SURHIP S by~
clai ms Gfigho 74 having a dynam c vapor sorption
profile substantially as shown in Figure 4. 76. A
crystalline form of

4- K edripound OPelfidr 43 whngvRiiemethwi. do) - 2- (1- et hyl - | H- py
razol - 5-yl)phenoxy) et hyl’) pi perazin-1-ium

car boxyformate (Form 1) having an_X—ray powder

di f4 raystellion fqmtqfér(ﬁ-(&-&rmeﬂ@m&néﬁnpé@ra— Lrpethdr HEPYRZAS:

at ﬂﬂ)ﬁbﬁox} eg‘xyl)z%rphgﬁx%ﬁﬁﬂi%ﬁﬁhhé (Rrch OHAVRE af [Xadafhpd®der
having an X-ray powder dlffractlorilégattern1 onpri si ng
. e

a phffectionpatiempemgrising? peak. WeRs 0f 3¢t abpyt
crystalline formaccording to claim76 having an X-ray
D 50 S B B8 T B B on s ™

comprising a peak, in terms of 26, at about 5.2°.

e2talline form

The crystalline form according to claim 67 having an X-ray powder diffraction

pattern comprising peaks, in terms of 26, at about 14.4° and about 25.6°.

The crystalline form according to claim 67 having an X-ray powder diffraction

pattern comprising peaks, in terms of 26, at about 5.2° and about 25.6°.
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79. The crystalline formaccording to claim76 having
an X-ray powder diffraction pattern conprising peaks,

wonot7ases9 of 20, at about 13.9 and about 12.5. p80/USTIE/011810

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

crystalline formaccording to claim 76 having an X-ray

powder diffraction pattern conprising peaks, in terns

of 20, at about 7.0, about 13.9, and about 12.5. 73

WO 2007/ 136689 PCT/ US2007/011810 81. The crystalline

formaccording to claim 76 having an X-ray powder

diffraction pattern conprising peaks, in terms_ of 20,

at Thbeustalling foraiasaerding to claméﬁhavm ag X-rayipgitdersifigietion

ab u&er]?r Borfipri ksl th Rrm@51% 2R ABbut 1846 2b87-5.2PNid about 25.6°.
I|ne orm aécording to claim76 haV|ng an X-ray

pomder diffraction pattern conprising peaks, in terns

OB 131@ crygﬁau?lb g%ﬂnza%c&gu@?@ 212116-37 ﬁaw@tmﬁl}graﬁb%mﬁ/ger c?ﬁfzhlgﬁ%n
.9, abou abou u u

an 288 GPmBrising pegls, mﬁ?@ﬂ%?;?&%}ﬁg?%é“%‘ Pﬁ?‘ggc%rﬂa"ﬂbz%
cl aibgat 16 3 apbip7aR, akolB Y5 RQwAeibott Id.1°act i on  pattern

substantially as shown in Figure 7. 84. The

crystalline formaccording to any one of cl.ains 76 to
83 Ta\thiRehiltheRyaad cGrdmgﬂO klains 67 paviiiganX-odyi posvder diffraction

substanti al | 5. . A [
corhReharnl Rt S Rht o A B0l 1492 puCIPARE 108,
t o a@bOutdr7. f}@outmy@t &obt A&.87, @bmtéed&rablmrtg%& aénuyt 2§r1éamf
cl aj g% 8%t 0 84 and a pharmaceutically acceptable
carrier. 86 A nethod of treating a 5HT2A-rel at ed

di sorder conprising admnistering to a patient in

neefhelcpRiMae fBrol ARLRBED |cﬁlﬁ-h by nefiheat X ve, povmentifedctibhe
salt accordin clainms 55 to 60 or the
cry*%aftﬁrnlsf“??éa“f“g\lﬁs ge%mnﬁé"% any one of clainms 67 to

84. 87. The nmet hod according to claim86 wherein the

5HT. A—rel d| the .
condiesry g nitont Staftile todny Bt oBline 4780 ingh Biffmic vapor
di seagen prgfd@aibdinmallwaﬁﬁm\hﬂm&gureﬁ-ansi ent ischenmic
attack, angina, stroke, atrial fibrillation, blood

cl ot forrratlon “ast hma or %ﬂtorrsthereof itation

or 4 copifing fermhefi ety bl (blutrobearaspideis- él-ma Yyl H-pyrazol-
in dﬂ9§ﬂqea&m&9§§§pa&mumﬁ bé/er@&)fﬁJatéS(F&m ﬁthﬁ@arﬂE-ﬂa}a

Tourette' rome, manic disorder, NCS
ps yRIEET §1ffr3p9§9% ﬂ%&cm@ﬁméw%gy@ﬂw 32 atéE%ﬁté( 0%,

schi zophr eni a, chronic schizophrenia, NOS

schj r and.r.e. d di sorders S| S rs,
di aJEé ‘Fr% “;ﬁg‘i’e 8?1?8}&;06&1??'“&# ) )gragé) Puds c@%@lﬁ% "th%F T%gal
I eubmqmﬂmghaieﬂpm feyms &34, dikbourdB90d according to claim

86 wherein the 5HT2A-rel ated di sorder is a condition

associated with platelet aggregation._ 74 WO
2007el 3BG88na1omN pISROtTE @K18M(J6 having an X-ray powder diffraction

pattern comprising peaks, in terms of 26, at about 7.0° and about 12.5°.

The crystalline form according to claim 76 having an X-ray powder diffraction

pattern comprising peaks, in terms of 26, at about 13.9° and about 12.5°.
The crystalline form according to claim 76 having an X-ray powder diffraction

pattern comprising peaks, in terms of 26, at about 7.0°, about 13.9°, and about
12.5°.
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89. The salt according to any one of clainms 55 to 60
or the crystalline formaccording to any one of clains

wOB0t7013849f or use in a method of treatnment of PowUsSHVEN11810

81.

82.

83. o

84.

8s.

86.

87.

88.

or animal body by therapy. 90. The salt according to
any one of clainms 55 to 60 or the crystalline form
according to any one of clains 67 to 84 for use in a
nmet hod of treatnment of a S5HT2A-rel ated disorder of
the human or ani mal body by therapy. 91. The salt
according to any one of clainms 55 to 60 or the

CT Ysé alybtallige fopnmnracdiog t digm 15 haging ap Keray powilaridiragiont o
84 for use in a net fo of b o
agGPEFRT OIS e, S%hlgggmgr 2{93‘ @% I's SZS 8 aban{} 2% gr edli)gllln 123

i nhBout 20.6%) abéut 28127, @houti Bicifemdabautt IR, angi na,

stroke, atrial fibrillation, blood clot formation,

asthma or synptons thereof, Egllltatl on or a_.s t om
t h@he ofystaliieh Sringeedrdige &ovleiay 6 hayinggn Xl OeY ﬁ‘ysf{}%“r‘é%‘ins
ex %é&e% E&E%Hsﬂ@@%ms internfd dr2@Sat d6out 8.07,ABE@LIBE° Sabout 12.5°,

d .
o o5 apaecach spy oSS T B s AP R 24~

chroni c schi zophr eni a NOS schi zophreni a and rel at ed

di sorders. sl ee S betlc el at r S

TEFG’@’F'@E@N%’“‘FHS ARREEF R T 5 "h“&epharagp"é’t%ﬁﬁrd‘?‘ﬁﬁt S
hunsaﬁerﬁ@ummmﬁﬁlydsem@wrbm Figdrev.apy. 92. The salt -
according to any one of claims 55 to 60 or the
crystalline formaccording to any one of clains 67 to
84 Thercrystline form seeerding t ey Qne@:iﬂaﬁ’gs %% te §A dpYipgH dynamic vapor
as L8t & 8lowagerggatd.on in the human or
an%ﬁ?ﬂgﬁsg)fwb%}lgsf%rg}r a%y 93. Us%g%f the salt according
to any one of clainms 55 to 60 or the crystalline form
aCCREShp@itiod camprifNEthe baltdcaodmgld attyoor84f tloimst F3go 60 or the
rranuf acture of a i cament

PPt R B ot fms AL Brarmpecutipally

93,acmdw’omaanm d 5HT2A- rel ated disorder is selected
from the group consisting of platelet aggregation,
coronary artery disease, ocardi al _infarction,

t r ahvgiethed of sedag SHbA-wkated disRyie sOMBRSRgAdminstering to a patient
f ' blﬁ'nle&?&ér@@f Fa tﬁér@ﬁk@h@dll}teffeétﬁferﬁﬁfohﬂfbf s H&oﬂﬁng to any one of
npt ons _t her eof , itatjon 6‘8 tomtg; reo67m84

b 5A 0 SQTals Erlingiof o erTRE P Y B GamS
excitative psychosn s, Glles de la Tourette' s

syn rde C

psy}gli’w orf"ftgo%?ac%r?&l 9 Qlalm é%gg?r%%%ea%ﬁzé SC ﬁ? %gﬂ%ﬁ% ?eal\ecwd
chr fom chesgipopéistiagi oéplam aggrhgatioplvormany agtaey disepsgs wpocardial

di SREL&IoR; tran ieﬁtqpch%ﬁx%tgﬁ{ §n%1ﬁid aRelel Srif16IHR8SEbn, blood clot

di sorders’” and progressive ocai

l e umwmtswptom tw%w#?ti% ggymptom thereof, behavioral
PCT4is62d86, drihlib&lddd p%hosTm exmtsmeassgﬂfodm MGjlled de e Taimnettds,

wh d 5HT2
as grgglfig)g%g}r\%pf 91361{381'[, 8Tg§{uc é’é s daa{(c 031|s 3 gchopp%sérdgrnpsychosm

acute schizophrenia, chronic schizophrenia, NOS sch1z0phrema and related disorders,
sleep disorders, diabetic-related disorders and progressive multifocal

leukoencephalopathy.

The method according to claim 86 wherein the SHT,4-related disorder is a condition

associated with platelet aggregation.
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89.

90.

91.

92.

93.

94.

The salt according to any one of claims 55 to 60 or the crystalline form according to
any one of claims 67 to 84 for use in a method of treatment of the human or animal

body by therapy.

The salt according to any one of claims 55 to 60 or the crystalline form according to
any one of claims 67 to 84 for use in a method of treatment of a SHT,-related

disorder of the human or animal body by therapy.

The salt according to any one of claims 55 to 60 or the crystalline form according fo
any one of claims 67 to 84 for use in a method of treatment of platelet aggregation,
coronary artery disease, myocardial infarction, transient ischemic attack, angina,
stroke, atrial fibrillation, blood clot formation, asthma or symptoms thereof, agitation
or a symptom thereof, behavioral disorders, drug induced psychosis, excitative
psychosis, Gilles de la Tourette's syndrome, manic disorder, organic or NOS
psychosis, psychotic disorder, psychosis, acute schizophrenia, chronic schizophrenia,
NOS schizophrenia and related disorders, sleep disorders, diabetic-related disorders
or progressive multifocal leukoencephalopathy in the human or animal body by

therapy.

The salt according to any one of claims 55 to 60 or the crystalline form according to
any one of claims 67 to 84 for use in a method for treating a condition associated with

platelet aggregation in the human or animal body by therapy.

Use of the salt according to any one of claims 55 to 60 or the crystalline form
according to any one of claims 67 to 84 for the manufacture of a medicament for

treating a SHT,5-related disorder.

The use according to claim 93, wherein said SHT,,-related disorder is selected from
the group consisting of platelet aggregation, coronary artery disease, myocardial
infarction, transient ischemic attack, angina, stroke, atrial fibrillation, blood clot -
formation, asthma or symptoms thereof, agitation or a symptom thereof, behavioral
disorders, drug induced psychosis, excitative psychosis, Gilles de la Tourette's

syndrome, manic disorder, organic or NOS psychosis, psychotic disorder, psychosis,

‘acute schizophrenia, chronic schizophrenia, NOS schizophrenia and related disorders,

sleep disorders, diabetic-related disorders and progressive multifocal

leukoencephalopathy.
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)
95. The use according to claim 93, wherein said 5HTa-related disorder is a condition

associated with platelet aggregation.
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