CRYSTALLINE FORMS AND PROCESSES FOR TIM PREPARATION OF PHENYL- PYRAZOLES
USEFUL AS MODULATORS OF THE 5-11T24 SEROTONIN RECEPTOR FIELD OF THE
INVENTION 5The present invention relates to processes for preparing phenyl-pyrazoles of Formula (1)
and salts and pharmaceutical compositions thereof, useful as modulators 015-}1T24 serotonin
receptor activity. The present invention also relates to intermediates used in the processes, and their
preparation. The present invention also relates to crystalline forms of 5-HT2A serotonin receptor
modulators, compositions thereof and methods of using the same. 10 BACKGROUND OF THE

INVE'NTIONI cnmmswm@m&»ﬁw@smm@mimﬁm?%ﬁgé@%&?ﬁiﬁ%mofSGHT
rotein couple S S, referred to as 5- )
Through 517 e D e T R R

155-HT2 subfamily is divided into three receptor subtypes: 5-1IT2A, 5-11T25, and 5-HT2c. Certain
phenyl-pyrazoles are modulators of 5-HT Z{EEb (e FHEGSFEMacity useful in the treatment of
platelet aggregation, egropan-aHerEineases ByRsadialdnaglien, FAasepLisehanicaliask Angina,
stroke, atrial figg‘lia%ﬁ kgogd clot formlation, asIhm&or Symptoms t%lgr of, agitation or a symptom
thereof, behavioral S BS Bl aes8i8™ Fourette's
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colpounds having, for example, improved stability, solubility, ife, 55and in vivo pharmacology,
are consistently sought, there is an ongoing need for new or purer salts, hydrates, solvates, and -
polymorphic crystalline forms of exist@féEKiGROSINEURE THRRINYSRNeNorm of
4-(2-(4-(3-methoxybeRzaspisio o2 ddroreptnis-idrbyyezakeny) nhenaxacybmerphalier&rmishloride,
designated as fggd and e nvsigine o of dagealy b (AL lurebenzamydol: 2l
-methyl-lH-pyrazoI-S-yrzglge,noxy)ethé/[%plperamn-_l_- 30him carbox Sfor.mate, designated as Fotm 1,
described herefRF&h et ITLEXY Jiver AdlpeilsRiErphs Srist ioRse T EDReAwReaseFigure |

depicts dthermdgFaviiemityandlysisd(iR@A)thecnpranbaresrySElling -Bokm 4nd 5-BIGompeind 7 of
the invention (FAdgbisyaonisakiod QA0JROPAT ok A5n#Ry I B3G Wl in FlBIS 2 SpICIs 2
invention (TA liaribrs R QB SE A o e O G E  ray
diffraction patt8PE TxREDT 182l St e RlardiAlg dRrettitmearbrm Ty epips et o Fsiiay ttal
X'Pert Plus PowsimmsoR gyeiftiffy betiariveté disiord @26} uced psyckigjurexdigdanigs chaynacilies\@por
sorptionZ®V S)seamdarcyateding HA did:a& MR 1if HEAMENHIQRHAE Sypamic vapor
sorption analy%}%{'):hosis, acute schizophrenia, chronic schizophrenia, NOS schizophrenia and related disorders,
sleep disorders, diabetic-related disorders, progressive multifocal leukoencephalopathy, and the
like.
Because dmg compouﬁds having, for example, improved stability, solubility, sheif life,
25 and in vivo pharmacology, are consistently sought, there is an ongoing need for new or purer
salts, hydrates, solvates, and polymorphic crystalline forms of existing drug molecules. The
crystalline form of 4-(2-(4-(3-methoxybenzamido)-2-(1-methyl-1 H-pyrazol-5-
yDphenoxy)ethyl)morpholin-4-ium chloride, designated as Form I, and the crystalline form of 4-
acetyl-1-(2-(4-(3-fluorobenzamido)-2-(1-methyl-1 H-pyrazol-5-yl)phenoxy)ethyl)piperazin-1-
30 ium carboxyformate, designated as Form I, described herein help meet this and other needs.

BRIEF DESCRIPTION OF THE DRAWINGS
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
35 °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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Figure 5 depicts a thermogravimetric analysis (TGA) thermogram for crystalline Form | of Compound 9
the invention (TA Instruments TGA Q500 in open cell; 25-350 C; 10 C/min). Figure 6 depicts a
differential scanning calorimetry (DSC) thermogram for crystalline Form | of Compound 9 of the
invention (TA Instruments DSC Q1000; 25-270 C; 10 C/min). 10 Figure 7 depicts a powder X-ray
diffraction pattern (XRPD) for a sample containing crystalline Form | of Compound 9 (PANalytical
X'Pert Plus Powder X-Ray Diffractometer; 5.0-40.0 26"). Figure 8 depicts a dynamic vapor sorption
(DVS) scan for crystalline Form | Compound 9 of the invention (VTI dynamic vapor sorption analyzer).
15 SUMMARY OF I II_K INVENTION T resent invention provides, inter alig, processes for
preparing compounds Of FOrmuia. )‘?Paﬁ”i }(])}?'gagéjlﬁ%ﬁ%o a\’r%:o rheran R g8’ halo,
C1-C8 haloall¥gpiineEgalkekioxromd’ NRDyyierRPahtivs PopderstRag Ridfoeeayete:1-C8 acyl,
C,-Cs alkenyl, x¥-@sedemnyl, C3-C7cycloalkyl, C1-05 25haloalkyl, arylallcyl, aryl, heteroaryl or °

heteroarylallcyl éach g@jﬂ@@l%ﬁﬁ&%i&%@ﬁ%ﬁmw@ﬁ%&If&%lj}g@g{g%%?&fCS alkoxy;

comprisinjg reacting a compound of Formula HO wit c?mpound of Formula (ILI)
ompound 7 of the invention (Vi1 Amic vapor sorption analyzer).

Figure 5 depicts a thermogravimetric analysis (TGA) thermogram for crystalline Form T
of Compound 9 the invention (TA Instruments TGA Q500 in open cell; 25-350 °C; 10 °C/min).
Figere 6 depicts a differential scanning calorimetry (DSC) thermogram for erystalline
Form I of Compound % of the invention (T A. Instruments DSC Q10600; 25.27¢ °C; 10 °C/min).
10 Figure 7 depicts a powder X-ray diffraction pattern (XRPD) for a sample containing
crystalline Form I of Compound 9 (PANzalytical X'Pert Plus Powder X-Ray Diffractometer;
5.0°-40.0 °28).
~ Figure 8 depicts a dynamic vapor sorption {DVS) scan for crystalline Form [
Compound % of the invention (VTI dynamic vapor sorption anzalyzer).
15 '
SUMBMARY OF THE INVENTION

The present invention provides, infer alia, processes for preparing compounds of

Formula (I):
N H
Do
LN~g o
)

20 or a salt form thereof,
wherein:
R is C;-Cg alkyl, halo, C;-Cg halozlkyl or C;-Cj alkoxy;
X is O, S, NR? or CHR?; and
R? is H, C;-Cq alkyl, C,~-Cy acyl, C;-Cs alkenyl, C,-Cg alkynyl, Cy-Cy cycloallyl, C,-Cq
25 haloalkyl, arylalkyl, aryl, heteroaryl or hetercarylalkyl each optionally substituted with
C,-Cs alkyl, halo, C;-Cs haloalkyl or C,-C; alkoxy;.

comprising reacting a cormpound of Formula (IT):

i
N_
72N H
= N R1
HO O
an

with a compound of Formula QIL):



(1M in the presence of a trisubstituted phosphine and a compound having the Formula (A): 0 Ra,-NJO,
0 Ny Rb 0 (A) 5wherein: R., and R." are each, independently, CI-050 alkyl or C,-C7 cycloalkyl; to form
a compound of Formula (1), The present invention further provides processes for preparing
compounds of Formuta (1) comprising reacting a compound of Formula (IV): (117) wherein: Y is halo,
OH or OC(0)123; and R3 is C,-Cs alkyl, CI-Cs alkenyl, CI-C8 alkynyl, C3-C7 cycloallcyl, C1-03
haloallcyl, arylallcyl, aryl, heteroaryl or heteroarylallcyl each optionally substituted with Crea alkyl, halo,
C1-C8 haloallcyl or CI-C8 alkoxy; with a compound of Formula (V): -N NH2 HO 10 or a salt thereof to
form a compound of Formula (111 The present invention further provides processes for preparing a

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

in the presence of a trisubstituted phosphine and a compound
having the Formula (A):

5 wherein: ,
R® and R® are each, independently, C,-Cyq alkyl or C;-C 7cycloalkyl;
to form a compound of Formula @D,
The present invention further provides processes for preparing compounds of Formula

(i) comprising reacting a compound of Formula A%

Y J: lR’

O
av)
wherein:
Y is halo, OH or OC(O)R; and
R’ is C1-Cq alkyl, C,-C; alkenyl, C,-C; alkynyl, Ci-Cy cycloalkyl, C,-Cy haloalkyl,
arylalkyl, aryl, heteroaryl or heteroarylalkyl each optionally substituted with C-Cy
alkyl, halo, C;-C; haloalkyl or C,-C; alkoxy; '

with 2 compound of Formula {V):

N—-N/

4
= NH
HO

or 2 salt thereof to form a compound of Formula {Ix).

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/

7 H
HO ©

V1)

3



ki ,ir R4 (VI) 3 wherein: R4 is C1-C alicyl, C1-C3 alkenyl, CI-Cs allcynyl, C3-C7cycloallcyl, arylaficyl,
aryl, heteroaryl or heteroarylallcyl each optionally substituted with C1-C8 alkyl; with a cleaving reagent
to form a compound of Formula (V) or a salt thereof. 5The present invention further provides
processes for preparing compounds of Formula (V1) comprising reacting a compound of Formula (VII):
0 R4 HO (VII) with an amine in the presence of an acid to form a compound of Formula (VI). The
present invention further provides processes for preparing compounds of Formula with a compound of

the Formula (X): Z R4 00 wherein:

wherein:
4 -
R” 18 C-Cy alkyl, C-Cy alkenyl, Cy-Cy alkynyl, Cs-C5 eyeloalkyl, arylalkyl, aryl
heteroaryl or heteroarylalicyl each optionally substituted with C;-Cy alkyl;
with a cleaving reagent to forma compound of Formula (V) or a salt thereof,
5 The present invention further provides processes for preparing compounds of Formula
(VI) comprising reacting a compound of Formula (VI):
N ~
i N O
o
R4
HO
(VII)
with an amine in the presence of an acid to form a compound of Formula (V).
The present invention further provides processes for preparing compounds of Formula

10 (VIX) comprising reacting a compound of Formula (XX):

N~
/N

with a compound of the Formula (X):

wherein:
15 Z is halo or OC(O)R?;
5.
R’ is C)-Cy alkyl, C;-Cy acyl, C;-Cy alkenyl, C,-Cy alkynyl, C;-C;, cycloalkyl, arylalkyt
aryl, heteroary] or heteroarylallyl each optionally substituted with C,-Cq alkyl;
in the presence of a Lewis acid to form a compound of Formula (VII).

H

The present invention further provides processes for preparing compounds of Formula

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

N ~
4 N H
= M
\O O
(VIID)

with a demethylating agent to form a compound of Formula (VI).



157 is halo or OC(0)R5; R5 is C1-C8 alkyl, C1-C8acyl,alkenyl, CrCaalkynyl, C3-C7cycloalkyl, arylalkyl,
aryl, heteroaryl or heteroarylallcyl each optionally substituted with C1-C8 alkyl; in the presence of a
Lewis acid to form a compound of Formula (VU). The present invention further provides
processes for preparing compounds of Formula 20(W) comprising reacting a compound of Formula
OHIO: N-N with a demethylating agent to form a compound of Formula (V1). The present
invention further provides processes for preparing compounds of Formula (VIII) comprising reacting a
compound of Formula (1X): NI-1/ with a compound of Formula (M): HO R4 (m) and an amine to form a
compound of Formula (VIED. | The present invention further provides processes for preparing a
compound of FormuIaé(?/?)reég?ﬁb’“r‘ffﬁ%ﬁ”?é%@ﬁf@”é”ﬁé?ﬁﬁﬁlﬁéﬁ@fﬁiwmnﬁa'!@@%lpﬁuﬁasdﬂwﬁw HO
(XIV) wherein: RAEAdmgrsisessettinadepententdyp Tlo@sialgghor arylallcyl; or 11.8 and R9
together with the nitrogen atom to which they are bﬁih bonded form a 10heterocyclyl or a
heterobicyclyl group; with methyl hydrazine in the presence of a catalyst to form said compound of

Formula (VI).

with a compound of Formula (X

M

HO™ "R

(X1)
and an amine to form a compound of Formula (VIIE).
The present invention further provides processes for preparing a compound of Formula
3 (VI) comprising reacting a compound of Formula (XIV):
O

H
RY, VSO/N R
NS b
l
RQ HO O

(XIV)

wherein:

R® and R? are each independently C,-Cj alkyl or arylalkyl; or

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

10 heterocyclyl or a heterobicyclyl group;
with methy! 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 Forrmula
(XIV) comprising reacting a compound of Formula (XV):
O

N R
B e
HO 0

15 with a compound of Formula (XVID):

wherein:

W is formyl or -CH(OR'®)(OR'™);



The present invention further provides processes for preparing a compound of Formula (X1V)
comprising reacting a compound of Formula (XV): 0 15with a compound of Formula (XVI): wherein: W
is formyl or -CH(OR.19)(OR"); and 12.." and RI' are each independently CI-Ca alkyl; to form said
compound of Formula oar. The present invention further provides processes for preparing salts of
compounds of Formula (I): 5 comprising reacting a compound of Formula (I) with a salt-forming acid
to form a salt of a compound of Formula (1). The present invention further provides salts of
compounds of Formula (l) prepared by the processes described herein. 10The present invention
further provides pharmacriftical ROmpesiions.pf.compatings sfrormula (1) prepared by the processes
described herejp. sﬁﬁ%o@ﬁﬁm J’W%%%I r provides compounds of Formula (11), Formula (V)
and Formula (VII) prepared by the processes described herein. _In some embodiments, the
present invention proﬁﬁ%@ﬁﬁ?‘-(ﬁ@ﬂﬂéﬂ%@&fb’éﬁ‘?ﬁ?ﬁ Rfgypses for preparing salts of compounds of
15(1-methy1-1HEspyv&z@)5-yflphenoxy)ethyl)morpholin4-ium chloride. In some embodiments, the
present invention provides (4-(2-(4-(3-methoxybenzamido)-
2-(1-methyl-IH-pyrazol-5-yl)phenoxy)ethyl)mogphtfin-4-iumgghlod
some embodiments, the present inveryi row | <(2 :
20f|uorobenzamido)-2-(1-methyl-1H-p&@;ﬂl-\S)yQ\}% q,{. ppiperazin- | -ium carboxyformate.
In some embodiments, the present invention provitdes 4-acety1-1-(2-(4-(3-
fluorobengamido)-2-(1-methyl-1H-pyrazol-5-yl)phenox{ethyppiperazin-1-ium carboxyformate having
crystaline form L 2R 50 SPeSIBENE o 12 RISRSH RV OnRIuIdes, fomposiions comprising a

crystalline form of the invention.
compound of Formula (I}, :

having crystalline form 1. In

The present invention firther provides salts of compounds of Formula (£} prepared by
the processes described herein.
10 The present invention further provides pharmaceutical compositions of compounds of
Formula (I) prepared by the processes described herein.
‘The present invention further provides compounds of Formula (II), Formula (¥) and
Formula (VII) prepared by the processes described herein.
In some embodiments, the present invention provides 4-(2-(4-(3 -methoxybenzamido)-2-
15 (1-methyl-1 H-pyrazol-5-yl)phenoxy)ethylymorpholin-4-ium chloride.
In some embodiments, the present invention provides {(4-(2-(4-(3-methoxybenzamido)-
2-(1-methyl-1 H-pyrazol-5-yljphenoxyethyDmorpholin-4-ium chloride having crystalline form
L
In some embodiments, the present invention provides 4-acetyl-1-(2-(4-(3-
20 fluorobenzamido)-2-(1-methyl-1H-pyrazol-5-yl)phenoxy)ethyl)piperazin-1-ium
carboxyformate.
In some embodiments, the present invention provides 4-acetyl-1-(2-(4-(3-
fluorobenzamido)-2-(1 -methyl-1 H-pyrazol-5 -ylyphenoxy)ethyl)piperazin-1-ium carboxyformate
having crystalline form L
25 In some cmbodiments, the present invention provides compositions comprising a
crystalline form of the invention.
In some embodiments, the present invention provides compositions comprising 2
crystalline form of the invention and a pharmaceutically acceptable carrier.
In some embodiments, the present invention provides processes for preparing a
30 crystaliine 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 SHT,4

receptor comprising contacting said receptor with a salt or a crystalline form as described herein.



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 30crystalline 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 SHT2A receptor comprising contacting said receptor with a salt or a crystalline form
as described herein. In some embodiments, the present invention provides methods for treating a
5.1-IT2A- related disorder comprising administering to a patient in need thereof a therapeutically

effective amount of a shitsoma erpsthtlinesferspassesaubenereif.d haanie SMpediments, the present

invention providgs.me 12 2let Sagqgregation, coro artery disease, myotardial
infarction, transient isﬁ?ﬁ%%%t@%eﬁg%%ﬁgﬁ%q %F?Faﬁ%ﬂ?ﬂ?a%%%%%&?& ac%/B‘frfé’ﬁ%ﬂBﬁ etk or

symptoms thereor. agitation of s SPATB termas leosaiadibraimisorders, drug induced psychosis,
excitative psychosis, dm%qﬁﬁﬁ@nmnetbesynmmgqmﬂaniﬁdiﬁmdﬁmeﬂgan'teeﬂlzdﬁ@§ép§ychosis,
psychotic disordgerasyiehpsisomeyienssiizetl alsscREP HESHIZOeNANOS S Lﬁggggggia and

: G
related disorderg,l0sleen disorders, diabetic-related disorders, progressive muftlf_%)c_a
leulcoencephalopathy b adm?rl%s?gihb\%%(g%}o%é}i%ﬁ ?ﬁ”ﬁ%‘%ﬂ’ﬁ%@ﬁ? e fgpsechiesistieretave amount

of a salt or a cry<tHiAE BT ad dediatirersmdne duiwed nrciisie ntsittiecpreshnidNuantian
provides metholsT ofagtielsi FgpderonanyaridisyrdispagesisacarialintaiciRt. irapsigischemic attack,

angina, stroke,wdmﬁjgh&ﬁﬁlggﬁ@&m’ eﬁmﬁy&m inisteri a_patient in need thereof a
therapeutigally ggeepcgi\égrgcr%ogg})%t a slalt ra crystgﬁﬁ%@r %}%'1%;53%@%%% efiig and related disorders,

embodiments, the present MVenton provides HEth BRestieanm R e ukrsncankdematerwith platelet

aggregation coftPREITE Ra inARtErRidnecadsherent #threedtieibobis therapeuticatly @ffestive amount of
a salt or a crystaltirdlior ivasdesasiited hesrin. 20In some embodiments, the present invention

provides methods of regducing thedisknf lead clof formation in.gn angioplasty or coronary bypass
surgery individli{g!e CO&{;QQLS"#,} admijnisterin oea p;}[?gﬁrt“fﬁn _"82‘1" Se?ée(%g%gﬁﬁz%%%iﬁ‘é’iﬂ?%ﬁective
amount of a salt ora crystamne torH ﬁ%ﬁ%&iﬁéﬁﬁé’r@ﬁ%’?mm attackyageiire svitsodidherits, the present

inventiort provitfBElith seRwisied edingiteinisic oiabbivicheldtlermpiiarripamiatidguatauffering from
atrial fibrillatioraeomprsingladininigieiig form as described herein.
In some embodiments, the present invention provides methods of treating a condition
associated with platelet agpregation comprising administering to a patient in need thereof a
therapeutically effective amount of a salt or a crystalline form as described herein,
20 In some embodiments, the present invention provides methods of reducing the risk of
blood clot formation in an angioplasty or coronary bypass surgery individual comprising
administering to a patient in need thereof a therapeutically effective amount of a saltor a
crystalline form as described herein.

In some embodiments, the present invention provides methods of reducing the risk of

25 blood clot formation in an individual suffering from atrial fibrillation comprising administering
to a patient in need thereof a therapeutically effective amount of a salt ora crystaliine form as
described herein.

In some embodiments, the present invention provides methods of treating a sleep
disorder comprising administering to a patient a therapeutically effective amount of 2 salt or a

30 crystalline form as described herejn.

In some embodiments, the present invention provides methods of treating a dyssomnia
comprising administering to a patient a therapeutically effective amount of a saltor a orystalline
form as described herein.

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

35 comprising administering to a patient a therapeutically effective amount of a salt or a crystalline
form as deseribed herein.



to a patient in need thereof a therapeutically effective amount of a salt or a crystalline form as
described herein. In some embodiments, the present invention provides methods of treating a sleep
disorder comprising administering to a patient a therapeutically effective amount of a salt or a
30crystalline form as described herein. In some embodiments, the present invention provides methods
of treating a dyssomnia comprising administering to a patient a therapeutically effective amount of a
salt or a crystalline form as described herein. In some embodiments, the present invention provides
methods of treating a parasomnia 35comprising administering to a patient a therapeutically effective
amount of a salt or a qrysiadi %@g@gml@ﬁggﬁgggg%gf %Wégﬂ%n prod@é§%&g0%gmqgé§g§£& dhedresent
invention provi 0 treatin iabetic-related disorder comprising.administering to a patient
a therapeutical(lﬁy}g1 gﬁg?ﬁ%&%ﬁgﬁﬁ%’%‘ g%at%?%néi g)tglﬁrawtée%ran% %p(f‘elgg?@'eeug%‘ét?‘é%ﬂ?\“§6 g salt
embodiments, fié &g doenasAesrebrddssiethods of treating progressive 5multifocal
leukoencephalopathy owpeisiniegpdichriister mgstotdanpatitnt Ardhides peiienllyr effaciiaamne of a salt

or & crystaline fQrvas daRKRad RESEiRLy corpARREARAQLITER R e RIEEERbINERNAIRIRYIdes

methods of trea%ngnlg)éggrt F_smn comprisi %?admlnlsterlng to a patient a therapeutically eftective

amount of a salt Or & Crystalline form as described Hersh ' T6il some embodiments, the present

invention provides methittacsrbediivmyisatte coermptisiHey temirasidasmes terdspditientz therapasitically

effective amountrofdssalbanmicrysighinedaientasidesetbadpemiiive amdansemagrobedingnise. the

present inventigprRvidesdiss,.gta compound or a salt or a crystalline form of the invention for use in

therapy. In someﬁrgobodimgg s, the p{ﬁsent invention provides use of a compound or a salt or a
0

crystalline form of the ihvention ‘r"ﬁlggtfht &SP AP B P s a0 (38BE RaRerapy .
DETAILED DESCRISTORMTHe PR tora davertchasmivtci ¢ffqtveessesiaric intosmediatadsder the
preparation of 2@sihsidsuesbphenyl-pyrazoles that are useful as 5-1IT2A serotonin receptor

modulators for the reqigiel fslsaIdRIoAsaled I SUTAA seroenin secepior exression

and/or activity such as, for example, central hervous system disorders e.g.,n(lupemen(flaa, agi?éﬁon or
symptoms ther88F DEATEHAE fsrietionBrars & degianic or NOS psychosis, drug induced
psychosls excitative psyehosisb@itiesidetia Founeite/'snsyndromdzsnranitadisorsendpsyahntie gisorder,
schizophrenia,caaegliie fehizo Rl eRieRIRp ks HEOPRIRRIND P rchizeRen 320 1elated
disorders, and the
DETAILED DESCRIPTION
The present invention is directed to processes and intermediates for the preparation of
20 substituted phenyl-pyrazoles that are useful as 5-HT,4 serotonin receptor modulators for the
treatment of disorders associated with 5-HT,, serotonin receptor expression and/or activity such
as, for example, central nervous system disorders (.g., dementia, agitation or symptoms thereof,
behavioral disorders, psychoses, organic or NOS psychosis, dmg'indnced psychosis, excitative
psychosis, Gilles de la Tourette's syndrome, manic disorder, psychotic disorder, schizophrenia,
25 acute schizophrenia, chronic schizophrenia, NOS schizophrenia and related disorders, and the
like}, cardiovascular disorders (e.g., coronary artery disease, myocardial infarction, transient
ischemic attack, angina, stroke, atrial fibrillation, platelet aggregation, 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
30 Scheme I, Scheme II and Scheme I, wherein each constituent member of the compounds

depicted are defined herein.
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like), cardiovascular disorders (e.g., coronary artery disease, myocardial infarction, transient ischemic
attack, angina, stroke, atrial fibrillation, platelet aggregation, 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 30Scheme |, Scheme Il and Scheme
[ll, wherein each constituent member of the compounds depicted are defined herein. 35 Scheme I

Scheme Re R9W R4 (XVI) 0 N " R4 11 (XV)

Scheme ¥
it
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o s N N
R4 — { ot
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~
/N N H /N'“N/ H
g N - = Ny RS
I ¥
HO
(VILE) (V)
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(VI) One aspect of the present invention pertains to processes, such as those exemplified by
10Scheme 1, Scheme Il and Scheme HI (supra), that involve compounds of Formulae (1), (I1), 10 (.H),
(IV), (V), (VD), (VII), (Vita),(14-.), (X), (XD, (XI), (XIV), (XV) and (XVI) or salt forms thereof, wherein: R1
is CI-Cs alkyl, halo, C1-C8 haloallcyl or CI-CB alkoxy; X is 0, S, Nitz or CHRz; 5Rz is H, C1-C8 alkyl,
C1-C8 acyl, C1-C9 alkenyl, CI-05allcynyl, C3-C7cycloallcyl, Ci-Cs haloallcyl, arylalkyl, aryl, heteroaryl
or heteroarylallcyl each optionally substituted with CI-C8 alkyl, halo, CI-CB baloancyl or C1-C8alkoxy;
Y is halo, OH or OC(0)R5; Rs is CI-Cs alkyl, CI-CB alkenyl, C1-C8 allcynyl, C3-C7cycloalkyl,
C1-C2haloancyl, 10arylallcyl, aryl, heteroaryl or he’gﬁ%%%%%cyl each optionally substituted with C1-C8
alkyl, halo, C1-05 haloalkyl or CI-CB alkoxy; R4S C1-05 alkyl, CI-CB alkenyl, CI-CB allcynyl,
C3-C7cycloallcyl, arylalkyl, aryl, heteroaryl or heteroarylallcyl each optionally substituted with Cr C8
alkyl; Z is halo or OC(0)R5; 15Rspis1-C8 alkyl, C1-05 acyl, CI-CB alkenyl, C1-£8 alcynyl, C3-C7
cycloallcyl, arylallcyl, aryl, heterogryllor hter@rylﬁlfkyl each optionally substitut d/Nith CI-CB alkyl; Rs
is H, CI-C8.alkyl, C1-C8 alkenyl, CI-C1 nyI,TSr S02R7;7R:71 OH, C1-C8al < @élkenyl,
CI-C8allcynyl or aryl optionally substittit ith €1-C8 alkyl 20Rz and BY are each,] dently
CI-C8 alkyl or arylallcyl; or

VD V)

o)
IV}
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One aspect of the present invention pertains to processes, such as those exemplified by
10

Scheme ¥, Scheme XTI and Scheme 1T (supra), that involve compounds of Formulae O, I,
10



Rs and BY together with the nitrogen atom to which they are both bonded form a heterocyclyl or a
heterobicyclyl group; W is formyl or -CH(ORIs)(0OR11); and RIs andare each independently CI-Cs alkyl.
25lt is appreciated that certain features of the invention, which are, for clarity, described in the context
of separate embodiments, may also be provided in combination in a single embodiment. Conversely,
various features of the invention, which are, for brevity, described in the context of a single
embodiment, may also be provided separately or in any suitable subcombination. All combinations of
the embodiments pertaining to the chemical groups 30represented by the variables (W, Rz, Rs, R4,

doscried herc (] }Hifn) () By S RO g S B R B e
C

(XVI)1 are spe?fii‘i 8Tf§} the present invention just as if they were explicitly disclosed, to the
extent that such comBnistienSsafiftkdetoconfpduridioar festitaiastable compounds (i.e., compounds
that can be 35isolated; gharscietfzed amd. tested for biological activity). As used herein, "substituted"

i :ghat p leaSt}gﬂngﬁy& (% a&%t%n 8f ghﬁ (E]h gla(t:l%e Pﬁgné%eﬁﬁn géleﬁ% (?I'?GC?I Eg]%ntq%/hen the

substituent or the non-h eh substituént or o ov

substituent org - diviatsd: ?ﬁéﬂ‘ﬁ%"ﬁ%@?%ﬁ@ %Iiﬁisebﬁlbwg‘?ﬂﬁﬁ%‘?%&ﬁ%@imd:vﬁh another
substituent or gledphal¢hen bherlizhdyfotip Hbesin is "substituted" it may have up to the full valance
of substitution; for exmp}ﬁ;@mﬁ}xbg(gwcan be substituted by 1 2 or 3 substituents, a methylene

group can be 53ubstitlt<ttedé)yclc %b%ik{?tithi(% W cyc ﬁ}‘fﬁ l(J}e}Ej P){/ﬂ 2,3,4,0r5

substitnents, a naphthyl grou &'SUbSUTute ntsan the like. In
some erﬁ%odirﬁ’é’ilﬁg“}i’e 35" bhft?f%aéik% }i‘i%a@’?lbé ‘f?ﬁib%ﬂi&%ﬂ”é‘ﬂ’ @'}ib@f{i%ﬁds’(% H?i'geiﬂeyérhﬁediments
Rl is C3-Cs alkixy: halsding @r@bodatienys, Rl is methoxy. 10In some embodiments, Rl is halo. In

some embodiments, RH§@H@£ atmaoetegmmgir@er@ wc's %%195181 Eﬁ Ay COJHF? L cre
ky s acyl, CrCs

embodiments, X is O | ome em x.s nd R
'hetezoary] o ot i}
alkenyl, C5- Clero e eroary, aﬁyrpeac 6pt10n y su Stttute

Z is halo or OC(O)R?;
15 R is C,-Cy alkyl, C;-Cs acyl, C;-Cg alkenyl, C,-Cy alkynyl, C5-C; cycloalkyl, arylalkyl,
aryl, heteroaryl or heteroarylalkyl each optionally substituted with C,-Cy alkyl;
R is H, C,-C; alkyl, C;-Cy alkenyl, C;-Cy alkynyl, or SO,R”;
R’ is O, C;-C; alkyl, Ci-Cs atkenyl, C-C; alkynyl or aryl optionally substituted with
Cy-Cy atlkyl
20 R® and R’ are each independently C,-Cs alkyl or arylalkyl: or
' R® and R’ together with the nitrogen atom to which they are both bonded form a
heterocyclyl or a heterobicyelyl group;
W is formy! or -CH(OR'")YOR'); and
R' and R" are each independently C,-Cj alkyl.

25 It 1s appreciated that certain features of the invention, which are, for clarity, described in
the context of separate embodiments, may also be provided in combination in a single
embodiment. Conversely, various features of the invention, which are, for brevity, described in
the context of a single embodiment, may also be provided separately or in any suitable
subcombination. All combinations of the embodiments pertaining to the chemical groups

30 represented by the variables R', R%, R*, RY, R*, R, R7, R®, R%, R, R", R®, R®, W, X, Y and Z)
contained within the generic chemical formulae described herein [(T), (XI), (TID), (IV), {V), (VI),
(VL) (Vila), (VIL), OX), (X), (XI), (XI0), (XAV), (XV) and (XVI)] are specifically embraced
by the present invention just as if they were explicitly disciosed, to the extent that such
combinations embrace compounds that result in stable compounds (i.e., compounds that can be

35 isolated, 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

11



15Cg alkynyl, C3-C7 cycloalkyl,haloalkyl, arylalkyl, aryl, heteroaryl or heteroarylalkyl each optionally
substituted with CI-C8 alkyl, halo, CrC8 haloallcyl or C5-C3alkoxy. In some embodiments, X is NR2
and R2 is C1-C8 acyl. In some embodiments, X is NC(0)CH3. In some embodiments, Rl is methoxy
and X is 0. 20In some embodiments, Rl is fluor and 1t2 is CI-C8 acyl. In some embodiments, R' is
fluoro and Xis NC(0)C113. In some embodiments, Y is halo, OH or OC(0)R3. In some embodiments, Y
is halo and RI is methoxy. In some embodiments, Y is halo and RI is fluor. 25In some embodiments, Y
is chloro and R is methoxy. In some embodiments, Y is chloro and R' is fluor. In some embodiments, Y

is OC(0)leand %gu%; &%@419@9@@1@9% @aﬁ% z@ugxgy{&nféé G '%lgxien@lf&ﬁhﬁya"cy'
arylallcyl, aryl, teroagll or heteroary%ﬁ% h optionally substitufed with CI-C3 alkyl, halo, CI-C8

haloallcyl or CTREE SRS HHBHELRmE @tﬁﬂgﬂ%{wg}@@,‘(@ffﬁ‘@%ﬂﬁrﬁ?lgﬁuﬂwe henyl. In
some embodlmﬁwﬂyg@mmia ﬁ@ﬁ@@@lﬂm@%n@lmrﬂs&m@mwﬁﬂéﬁt@fms BC(0)R3, R3
is 3-methoxyphesybr & fisTpeihnns b sesenbediments 0bisRa(0ARIMeusSfuprephanyl and

Rl is fluorg In SQJQ&:{%WQ dlfnorr}tgﬁbRsé 'S?F?s a,pg n}ﬁ Cl- r%'ﬁ Fglsﬁgézﬁ%l{u%g%ﬁ %%7 350¥cloalkyl

arylalloil, aryl heteroa or heteroar cyl each a yI In some
embodiments, R IR Gy Iﬁ”‘é‘&’rﬁ@‘é‘ﬁnﬁ%’aﬁ%&ﬁé}’ ReiS rfietft o 7 substituents and the lke.
In some embodiments, R! is C,~Cs alkyl, halo, C,-Cj haloalkyl or C;-Cy alkoxy .

In some embodiments, R' is C,-C; alkoxy.
In some embodiments, R' is methoxy.
10 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;-Ca alkyl, Cy-Cy acyl, C,-Cy alkenvi, C;-

15 Cg alkynyl, C3-C; cycloalkyl, Ci~Cq haloalkyl, arylaltkyl, aryi, heteroaryl or heteroarylalkyl each
optionally substituted with C,-Cy alkyl, halo, C;-C; haloallyl or C,-C; alkoxy.

Tn some embodiments, X is NR® and R? {s C,-Cg acyl.

In some embodiments, X 1s NC(OYCHa.

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

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

In some embodiments, R' is fluoro and X is NC(O)CH;.

In some embodiments, Y is halo, OH or OC(O)R:".

In some embodiments, Y is halo and R’ is methoxy.

In some embodiments, Y is halo and R’ is fluero,

25 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(C))R3 andR? is C-Cy alkyl, C;-Cq alkenyl, C,-Cy
allynyl, C;3-Cy cycloalkyl, C,-Cg haloalkyl, arylalkyl, aryl, hetercaryl or heteroarylalcyl each
optionally substituted with C;-C, alkyl, halo, C;-Cy haloalleyl or C,-Cs alkoxy. .

30 In some embodiments, ¥ 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, ¥ is OC(O)R?, R? is 3-fluoropheny! and R! is fluoro.

In some embodiments, R® is C,-Cy alkyl, C,-Cy alkenyl, C;-Cs alloynyl, C5-Co

35 cycloalkyl, arylalkyl, arvi, heteroaryl or heteroarylalkyl each optionally substituted with C;-Cs
alkyl.

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

1z



In some embodiments, Z is halo or OC(0)R5. In some embodiments, Z is halo. In some embodiments,
Z is halo and R4 is Ci-Cs alkyl. 5In some embodiments, Z is halo and R4 is methyl. In some
embodiments, Z is chloro and R4 is CI-C8 alkyl. In some embodiments, Z is chloro and 12.4 is methyl.
In some embodiments, Z is OC(0)R5and R5 is CI-C3 alkyl, Ci-Cs acyl, C1-C3 alkenyl, C/-C8
alkynyl, C3-C7cycloalkyl, arylallcyl, aryl, heteroaryl or heteroarylallcyl each optionally 10substituted
with CI-C3 In some embodiments, Z is OC(0)R5 and R4andWare each CE-C8 alkyl. In some
embodiments, Z is OC(0)R5 and R4andR5are each methyl. In some embodiments: 12.1 is methoxy;
15X is 0; Y is chloro; R4 is meth I and Chlor In some embodiments: 20W is fluoro; X is

NC(0)C113; Y is chloro; ?elserﬁlg men iSRS r?S 25In some embodiments, R8 and R9 are each
independently C)-Cs aﬁ"P(;??’é}f’ éﬁhaﬂwﬂmﬁzlﬁ}@b}m@ﬁ(@é&lmenm it' and R9 together with the nitrogen
atom to which they ardrbethchenddihion) a heatesocyclyl or a heterobicyclyl group.

In some embodiments, Z is halo and R* is C,-Cj alkyl.
5 In some embodiments, Z is halo and R* is methyl.
In some embodiments, Z is chloro and R* is C,-C; alkyl.
In some embodiments, Z is chlore and R? is methyl.
In some embodiments, Z is OC(O)R’ and R® is C;-Cy alkyl, Cy-Cy acyl, C;-Cy alkenyl,
Cy-Cp alkynyl, Ca-C; cycloalkyl, arylalkyl, aryl, heteroaryl or heteroarylalkyl each optionally
10 substituted with C,~C; alkyl.
In some embodiments, Z is OC(O)R? and R* and R’ are each C-Cy alkyl.
In some embodiments, Z is OC(O)R’® and R* and R® are each methyl.
In some embodiments:
Rlis methoxy:
15 Xis QO
Y is chloro;
R* is methyl; and
Z 1s chloro.
In some embodiments:
20 R! is fluoro;
X 18 NC(O)CHS;
Y is ehloro;
R? is methyl; and
Z is chloro.
25 In some embodiments, R* and R® are each independently C;-Cs alkyl or arylalkyl,
In some embodiments, R® and R® together with the nifrogen atom to which they are both
bonded form a heterocyclyl or a heterobicyciyl group.
In some embodiments, R® and R® are each independently C;-Cy alkyl,
In some embodiments, R® and R’ are both methyl,
30 In some embodiments, R® and R’ are both ethyl,
In some embodiments, W is formyl.
In some embodiments, W is ~CH(OR'®)(CR').
n some embodiments, W is -CH(OR °)(OR"") and R' and R"! are cach independently
C;-Cy alkyl.
35 In some embodiments, W is -CH(OR'®)(OR'") and R*® and R"" are both methyl.
In some embodiments, W is -CH(OR'*YOR'") and R'® and R!" are both ethyl.

In some embodiments:

13



In some embodiments, R8 and R9 are each independently C,-.C8 alkyl. In some embodiments, 122
and R9 are both methyl. 30In some embodiments, Wand R.9 are both ethyl. In some embodiments, W
is formyl. In some embodiments, W is -C1-1(01V9)(0R11). In some embodiments, W is
-CH(011.1)(0Ru) and RI9 and it" are each independently CI-Ca alkyl. 35In some embodiments, W is
-C1-1(0W9)(0W1) and 11.8) and R" are both methyl. In some embodiments, W is -CH(OR19)(0R11)
and R19 and R.!! are both ethyl. In some embodiments: RI is methoxy; Xis O; Y is chloro, R4 is
methyl; 5R8 is methyl; R9 is methyl; W is -C(ORI6)(01e I); Rl is methyl; and Rn is methyl. 10In some
embodiments: Rl is fluoro; X is NC(0)C}13; Y is chloro; R4 is methyl; 15 R6 is methyl; R9 is methyl; W

is -C(OR.16)(ORI I); Rl is methVis arth&ht is methyl. 20
‘ Xis O
Y is chioro;
R*is methyl;
5 R? is methyl;

R’ is methyl;
W is -C(OR'*(OR");
R'® is methyl; and
R is methyl.

10 In some embodiments:
R is fluoro;
X is NC({O)CH,;
Y is chloro;
R is methyl;

15 R? is methyl;
R? is methyl,
W is -C(OR')(OR™);
R" is methyl; and

R' is methyl.

20

Ether-Forming Step

The present invention provides, inter alia, processes for preparing compounds of
Formula (I);
Y‘Rg
O

25 or a salt form thereof, comprising reacting a compound of Formula (iFy

with a compound of Formula (FIL):

14



Ether-Forming Step The present invention provides, inter Min, processes for preparing
compounds of Formula (I): (I) 25or a salt form thereof, comprising reacting a compound of Formula
(IN: with a compound of Formula (III): X "Th (1) in the presence of a trisubstituted phosphine and a
compound having the Formula (A): 0 FV., A-N 0,0 Ny Rb 0 (A) wherein, le and Rb are each,
independently, CI-Cm alkyl or C3-C3 cycloalkyl to form a 5compound of Formula (1). The
trisubstituted phosphine can be any suitable tertiary phosphine such as a phosphine having the
formula P(R)3, where each R is, independently, C2-C8 alkyl, aryl, cycloallcyl, heteroaryl, heterocyclyl,
arylallcyl, cycloalkylalkyl, heteroarylalkyl, or heterocyclicallcyl, each of which can be substituted by one
or more halo, C1-C4 alkyl, C1-C4haloalkyl, C1-C4 Xy, or C1- 10C4 haloalkoxy. In some

embodiments, the trisubstituted phosphine is a Maryl \[(.)Ep\h\ine. In some embodiments, the -
trisubstituted phosphine is triphenylphosphine. A suitablé cofdound of Formula (A) can be readily

selected by one skilled in the art. In some embodiignts, It' and Rb are each, independently,

C1-C13 alkyl. Ip,fugher. sgiaTelel let and Rb are each, independently, C1-C4 alkyl. In yet
turther embodi r’h entsl‘,i? | géé@ m@&tf%’teg pﬁoslahme and a compound having the Formula (A):
O

ra

o nel

O.pep

¥
(Al
wherein, R® and R? are each, independently, Ci-C;p alkyl or Cs-C, eycloalkyl to form a
5 compound of Formula (I).

’ The trisubstituted phosphine can be any suitable tertiary phosphine such as a phosphine
having the formula P(R);, where each R is, independently, C,-Cy alkyl, aryl, cycloalkyl
heteroaryl, heterocyclyl, arylalkyl, cycloalkylalkyi, heteroarylalkyl, or heterocyclicalkyl, each 03;
which can be substituted by one or more halo, Cy-C4 alkyl, C;-C, haloalkyl, C-C, all ,

i0 €4 haloalkoxy:. e
In some embodiments, the trisubstituted phosphine is a triarylphosphine,
In some embodiments, the trisubstituted phosphine is triphenylphosphine.
A suitable compound of Formula (A) can be readily selected by one skilled in the art
In some embodiments, R® and R’ are each, independently, C,-C,, alkyl, In furthe;
15 embodiments, R* and R® are each, independently, C,-C, alkyl. In yet further embodiments R®
" and R? are both prop-2-yl. ,
In some embodiments, the compound of Forrmula (TET) is added to a mixture containing
the compound of Formula (H), the compound of Formula (A), and the trisubstituted phosphine
In some embodiments, the compound of Formula (A) is added to a mixture ccmtzinir;g
20 the compound of Formula (I}, the compound of Formuia (L), and the trisubstituted phosphine
In some embodiments, additional portions of phosphine and/or additional portions of tht;,
compound of Formula (A) and/or additional portions of the compound of Formula ({I1} can be
added afier the initia) reacting.
In some embodiments, the fotal amount of phosphine is added in two or more portions.
25 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 (IL¥) is added in two
Or more portions,
The reacting of a compound of Formula (If) with a compound of Formula (¥IX) can b
30 carried out at any suitable temperature. e

In some embodiments, the reacting i i
3 £ 18 carried out at a temperature of about -50 ©
about 75 °C, <
15



and Rb are both prop-2-yl. In some embodiments, the compound of Formula (M) is added to a
mixture containing the compound of Formula (1), the compound of Formula (A), and the trisubstituted
phosphine. In some embodiments, the compound of Formula (A) is added to a mixture containing
20the compound of Formula (1), the compound of Formula (Ill), and the trisubstituted phosphine.

In some embodiments, additional portions of phosphine and/or additional portions of the compound of
Formula (A) and/or additional portions of the compound of Formula (l1l) can be added after the initial
reacting. In some embodiments, the total amount of phosphine is added in two or more
portions. 25In some embodiments, the total amount of compound of Formula (A) is added in two or
more portions. Inlsemecembotintetshthrenttial amotnt ofteoaipapac ofhdemsla.th kisadded in
two or more poHH3ASSO °C. The reacting of a compound of Formula (Il) with a compound of

Formula (M) can be 3Qgarried ol Latany itablen.tem erature. In some emtcl)) diments, the reacting
is carried out at a gemperg%rg o% about QSS%HECY%%Ca% Ius%%j vt at g lennsa e ?%ﬁ%%tg, thEtR¥cting
is carried out at’a tgmperature of about -25 C to about 50 C. In some embodiments, the reacting is

carried ou at a tempefirreciabdit @GoeabolF&md. 8hheiteactingaihd corpauBdmf tarmwa (10
with a compoungd efdeaemula-{i) sanalseReRPoRAly Gartird autina.salvent.oulable solyents can
be readily selegted by Qne slﬂallga Jn %Qc?ngﬁ. Exaf;r}ple so(livergt§ mc{ude olar to maodérately polar
solvents or high boiling Solv nts SUch as cﬁ |me%ﬂy ormantide fﬁﬁ%‘f‘ﬁ,ﬁﬂ’ﬂﬁ’eﬁ’fiﬁﬁééﬁﬁﬁ?ﬁ%,
toluene, acetonftt®hie 2hrdpibRitAretdtaamfsiu BN IN- nféiylispiolianemdor tohikny amitestiieluding
cyclic 10aminesrépisairie.cmbaditentanths-salshhisdidmeiny srophalinehmsomeiempodipents, the
solvent ig@n ethgndn Some embodiments, the ether is a cyclic ether. In some embodiments, the ether

is telrahydrofuran. 15The reacti f a compound of Formula (I1) with a compound of Formula (M) can
be y -En some em%gd?ments, thg solvent 1s Mmethylngozphoiine. P M)

In some embodiments, the solvent is an ether.
In some embodiments, the ether is a cyclic ether.
In some embodiments, the ether is tetrahydrofuran.
15 "The reacting of a compound of Formula (II) with a compound of Formula (ITE) can be
carried out where the molar ratio of compound of Formula (A) to compound of Formula (¥I) is
about 4:1 to about 1:1, about 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 compound of Formula {A) to compound of
Formula (TX) is about 4:1 to about 1:1; about 1.8:1 to about 1.1:1; about 1.6:1 to about 1.2:1.
20 In some embodiments, the molar ratio of trisubstituted phosphine to compound of
Formula (XI) 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 (XI) 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 (A4) to trisubstituted
25 phosphine is about 1:1. '
Inn yet further embodiments, the molar ratio of compound of Fonmula (I} to compound
of Formula (TI) 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 (ET) to compound
of Formula (IT) is about 2.5:1 to about 0.5:1 or about 2:1 to about 1:1.
30
Amide-Forming Step
The i:aresent invention further provides processes for preparing compounds of

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



carried out where the molar ratio of compound of Formula (A) to compound of Formula (H) is about 4:1
to about 1:1, about 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 compound of Formula (A) to compound of Formula (1l) is about 4:1 to about 1:1; about
1.8:1 to about 1.1:1; about 1.6:1 to about 1.2:1. 20In 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 1.2:1, or
about 1.6:1 to about 1.4:1. In some embodiments, the molar ratio of trisubstituted phosphine to
compound of Formula (I1) is about 4:1 to about I: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 25phosphine is
about 1:1.  Hi¥fet AgrmerehebEarmeEats ¥he molar ratio of compound of Formula (I1) to compound of
Formula (111) is about 2.5:1 to about 0.5.:1 or ajout-2:1 to about I:1. In yet further embodiments,
the molar ratio of compound of Formula (111) to ¢ ound ofigrmula (1) is about 2.5:1 to about 0.5:1
or about 2:1 to about 1:1. 30 Amide-Forming Stelf” v “yThe’present invention further provides
processes for preparing compounds of Formula U:D ing reacting a compound of Formula (1V):
0 CAO 16 with a compound of Formula (V): (10 )

or a salt thereof to form a compound of Formula (13).

In some embodiments, Y is balo or OC(O)R® and R® is C,-C; alkyl, C,-Cs alkenyl, Cy~

Csg alkynyl, C5-Cy cycloalkyl, C;-Cg haloalkyl, arylalkyl, aryl, heteroaryl or heteroarylalkyl each
5 optionally substituted with C;-Cs alkyl, halo, C,-C; haloalky! or C,-C; alkoxy.

In some embodiments, 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 base, readily selected
by one gkilled in the art.

In some embodiments, the base is an inorganic base. Examples of inorganic bases

19 include ammonia and carbonates, hydroxides and hydrogen carbonates of metals such as
sodium, potassivm, magnesium, calcium, cesium and the like.

In some embodiments, the base is an organic base. Examples of organic bases include
aliphatic and aromatic amines such as triethylamine, N-ethyldiisopropylamine, dibenzylamine or
pyridine.

15 In some embodiments, the base is a mixture of pyridine and N, N-
dimethylaminopyridine.

In some embodiments, the base is N—methylmorphdiine

In some embodiments, the base is sodium bicarbonate.

In some embodiments, the bage is pyridine,

20 In some embodiments, the Y is OH and the reacting of a compound of Formula (V)
with a compound of Formula (V) can be optionally carried out in the presence of any suitable
coupling agent, readily selected by one skilled in the art. Examples of coupling reagents
include, but are not limited to, HATU, HOAt, HODhbt, HAPYU, TAPipU, HBTU, TBTU,
TPTU, TSTU, TNTU, TOTU, BOP, PyBOP, BroP, PyBroP, BOIL MSNT, TDO, DCC, EDCI,

25 CDL HOBt, HOSu, NEPIS, BBC, BDMP, BOMI, AOP, BDP, PyAOP, TDBTU, BOP-Cl, 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

30 such as N, V-dimethylformamide, N,N-dimethylacetamide, toluene, acetoniirile, 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, Nemethylpyrrolidinone and the like.
17



or a salt thereof to form a compound of Formula (11). In some embodiments, Y is halo or OC(0)12.3
and R3 is CI-CB alkyl, C1-C8 alkenyl, CI-Cs alkynyl, C3-C7 cycloalkyl, C1-C9 haloallcyl, arylalkyl, aryl,
heteroaryl or heteroarylallcyl each 5optionally substituted with CI-Cs alkyl, halo, CI-Cs haloallcyl or

CI-Cs alkoxy. In some embodiments, the reacting of a compound of Formula (1V) with a
compound of Formula (V) can be optionally carried out in the presence of any suitable base, readily
selected by one skilled in the art. In some embodiments, the base is an inorganic base.
Examples of inorganic bases 10include ammonia and carbonates, hydroxides and hydrogen
carbonates of metals such as sodium, potassium, magnesium, calcium, cesium and the like. In

some embodiments, thedoaseisbatiorganibebabenbxamples.of organic bases include aliphatic and

aromatic amines suchasdsie indaaing.:N mikyiclisopreRyviaming:.dibenzylamine or pyridine. 15In some
embodiments, the basg Lsoa rg%urdelgn%yg)din antd. N,N-}di thylaminopyridine. In some
embodiments, the base is N:methyImorpholing 1A sore SrBoaTHEHtEHHE haEREdium bicarbonate.
In some embodiHEMREthe h4Ea 3¢ bIE=20In some embodiments, the Y is OH and the reacting of
a compouhd of Formulasd¥} withodicempohindleé:k s mulecpMiaan be optionally carried out in the

presence of any suitalle.caupling fA9emnt. teadl e n illed i art, Examples of
coupling reagquts in?%%:)uéare%&o %ﬁited tc}){ _ ASI'?LE}&%Jl X%ngl R’B‘i{“ﬁ?@d{l%ﬁ?ﬁgf’%?ﬂ
TBTU, TSTU, TRTU, " BHBTBIRER BB BB EBIFEMSNT, TDO, DCC, EDCI, 25CDlI,
HOBt, HOSu, MEP'S B BT R RMBInBGM theveRtRDF: Ry GR 41 D EfiperRaP «LdhdGER; RERBT,
Dpp-Cl, EEDQatedPB cHUTT, TOTT, PyCloP, and the like. The reacting of a compound of

Formula {§v) with a cagpound, af Farmula; (V) can be optio ally carried out in %t‘[Ij resence of any
) . , e redt 3% o
suitable solvenatgelg %yn elected by one skilled in'the art. xg%;a)% SO l%%“f)gl%r%%oderately
polar solvents orchlg bailing solvents 30such as N,N-dimethylformamide, N,N-dimethylacetamide,
toluene, acetonitrile, gropimaitribodineatiydrofaratndNsometivg pyreo hdingre; toreter ivsi: ariresincluding
cyclic amines. about % SgMme embodiments, the solvent is a polar, aprotic solvent. Example solvents
include N,N-dimethylformamide, N,N-dimethylacetamide, N-methylpyrrolidinone and the like.
15
Amide Cleavage Step
The present invention further provides processes for preparing a compound of Formula

(V) comprising reacting a compound of Formula (VI):
N H
eens
. HC ©
VD
20 with a cleaving reagent to form a compound of Formula (V) or a salt thereof.

In some embodiments, the corﬁpound of Formula (V) may be prepared by reacting a
compound of Formula (VI) with any of the nurnerous amide-cleaving agents kmown in the art.
Examples of cleaving agents include but are not limited to HC], hydrazine, Hy/palladium,
hydrogen peroxide, sodium hydroxide, triethyloxonium tetrafluoroborate, acylases, sodium,

25 sodium methoxide, sodium borohydride, potassium carbonate, ammonia, iodine, copper acetate,
HF and DIBAL. The chemisty 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

30 hydrochloric acid, hydrobromic acid, methanesulfonic acid, triflnoromethanesulfonic acid,
sulfuric acid and the like.

In some embodiments, the cleaving reagent is sulfuric acid.
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In some embodiments, the solvent is an amide. In some embodiments, the solvent is
N,N-dimethylacetamide. In some embodiments, the solvent is an alcohol such as ethanol,
n-propanol, isopropanol, n-butanol and the like. 5In some embodiments, the solvent is isopropanol.
In some embodiments, the reacting of a compound of Formula (V) with a compound of Formula (V)

can be carried out at any suitable temperature. In some embodiments, the reacting is carried out
at a temperature of about -60 C to about 75 C. 10In some embodiments, the reacting is carried out at
a temperature of about -35 C to about 50 C. In some embodiments, the reacting is carried out at a

temperature of about -10 C to about 25 C. 15 Amide Cleavage Step The present invention further
provides processes fotjwepating d Tompound aifisoriulky{y ) thegesing reacing.a Cosppeung of

Formula (V1): Nedd-R ot @ ():20uikh 6t sigavinm keagent tiRieinasom B?HHQS%EB;%EJS‘&.’ {.Of a salt
Yy reacting a

thereof. In some gmbadiments. th mpound.of Falinula (V) may be prepare

compound of Formula%vﬁ Wi?ﬁ%%%/?%ﬁ%gt%eu%%%glss g.rrlngii é@%’éﬁnﬁ gﬁgﬁf’é’ﬁkﬁw}iﬁ’tﬁﬁ’%ﬁ@’
Examples of cl&S9HgeagkARYHERIGBYNE Hre- not limited to HO, hydrazine, H2/palladium, hydrogen
peroxide, $odium hydipxictes tretbdiaxes, tin seltrafl sonalermde, acylases, sodium, 25sodium

methoxide, sodium borabyskieies BeiassipRLASPRARIGLATRRIA, [9dline, copper acetate, ELF and
DESAL. The cq%n|st%tgglg£gldeerdﬁgrote%§'ns can he found, for example, I Greene an atg,
Protective Groupsn%l rganlc%pynzf egis I?&%ﬁ?e‘iﬁ@“ﬁéﬁ&’i%@?ﬁﬁich Is incorporated herein by
reference in its entiret§f* some emppdisearice fprditienis cthicd leawinyvoagehtisambanids Egamples of
acids include 3&pypdfécidtoric acid, hydrobromic acid, methancsulfonic acid, trifluoromethanesulfonic

acid, 16 In some embodiments, the reacting is carried out at a temperature of about 40 °C to
about 80 °C.
In some embodiments, the reacting is carried out at a temperature of about 66 °C to
about 75 °C,
In some embodiments, the reacting is carried out at a temperature of about 25 °C to
15 about 65 °C,
In some embodiments, the reacting is carried out at a temperahire of about 30 °C to
about 60 °C,
In some embodiments, the reacting is carried out at a teraperatire of about 46 °C to
about 55 °C.,
20
Rearrangement Step
The present invention further provides processes for preparing compounds of Formula
(VI) comprising reacting a compound of Formula (VED):
N-pn~ '
AN O
= R
HO
(V)
25 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 (Vika):

RG
i
N~ N
4 }
&ﬂtg%g@
HO

(Viia)
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sulfuric acid and the like. In some embodiments, the cleaving reagent is sulfuric acid. The
reacting of a compound of Fotinula (VI) with a cleaving reagent can be optionally can-led 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.
5In some embodiments, the solvent is methanol. 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 90
C. 10In some embodiments, the reacting is carried out at a temperature of about 40 C to about 80 C.

In some embodfPRRTME Feafitip s camagsi pidicarteinperBtwith of atsdut i6 BE tocabab b7 BnC.
In some embodiniénts the reacting is carried out at a temperature of about 25 C to 15about 65 C.

In some embodimentshtggggaggggiggeﬁ@[@qs%{_t(%taﬁ&%rﬂg%aéﬂcr% :ﬁL SQBU%%,TO% to about 60 C. In
a

some embodiments, the reacting is carried out at a temperaitire of abolt? lagé*lﬁVSS C.20
oAl ? 1a T 5 i i i

RearrangementSt&p ™ “Fife PrelehLRVaRRS A iFrHarpiind sachretiosals vehshraiparint Sompounds
of Formuld (VI)&¥srhprising reacting a compound of Formula (VI1): N-Ny0 R4 HO (VII) 25with an amine
( prising g Y y
in the presence of an acid:#R lrprasampRURGRH ngula (VI).

In some embodiments, R* is methyl.

In some embodiments, R® is H, C,-Cy alkyl, C,-Cq alkenyl, C,-Cs alkynyl, or SO,R’ and

7.
R’ is OH, C,-C; alkyl, C,-Cy alkenyl, C;-Cy alkynyl or aryl optionally substituted with C,-Cg
10 alkyl.

In some embodiments, RS is H.

By way of example, the molecular ion (m/z 232.3) of the compound of Formula (VIIa)
wherein R? is methyl and R® is H was observed by mass spectrometry in the reacting of the
compound of Formula (VII) with hydroxylamine in the presence of sulfuric acid.

15 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 HC, phosphate, oxalate, nitrate, EDTA and
sulfate.

In some embodiments, the amine is hydroxylamine hydrochioride.

20 The acid can be any suitable acid, readily selected by one skilled in the art.

In some embodiments, the acid is sulfuric acid.

The reacting of a compound of Formula (VIX) with 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 solventisa carboxylic acid, such as, formic acid, acetic acid,

25 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

30 about 105 °C,

In some embodiments, the reacting is carried out at a ternperzature of about 50 °C io
about 95 °C,

In some embodiments, the reacting is carried out at a temperature of about 75 °C to
about 85 °C,
35
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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): Re N-0 R4 HO (Vila) folioed by the reacting
of a compound of Formula (VIII) with an amine in the presence of an acid. In some embodiments, R4
is CI-CB alkyl, C1-C8 alkenyl, CI-CB alkynyl, CB-C7 cycloalkyl, arylallcyl, aryl, heteroaryl or
heteroarylallcyl each optionally substituted with C1-C8 5alkyl. In some embodiments, R4 is CI-Cs alkyl.
In some embodiments, R4 is methyl. In some embodiments, R is H, C1-05 alkyl, CI-O, alkenyl, CI-Cs
allcynyl, or SO2R7 and R7 is OH, CI-05 alkyl, C1-C2 alkenyl, CI-05 allcynyl or aryl optionally
substituted with C1-05 10alkyl. In some embodiments, R is H. By way of example, the molecular
ion (m/z 232.3y&s¥iéeedtapound of Formula (Vila) wherein 12,4 is methyl and R is H was observed by

mass spectrometry inthe geasiing-okibe tompetdief freseasdady hepath hyskpsyrmiae ip.the
presence of Sut%‘ﬂ? &%%;%E}g&% g@gﬁﬁg&ggﬁ. J%u%’%%: is hydroxylamine. In some
t ine i le

embodiments, the amine is a salt of hydroxylamine. Examples of hydroxylamine salts include but are
not limited to HC1, phosphate, oxalate, nitrate, ED;‘FAa/nd sulfate. In some embodiments, the amine is
hydroxylamine hydrochloride. 20The acid can be uitghle acid, readily selected by one skilled in

the art. In some embodiments, the acid is sulfuric acid.

~0

A

5 with a compound of the Formula (X))
O

PN

z7 TR
x)
in the presence of a Lewis acid to form a compound of Formula (VII).

The Lewis acid can be any suitable Lewis acid, readily selected by one skilled in the art.

Examples of Lewis acids include AICI;, FeCly, ZanCl,, AlBrs, ZnBr;, TiCl, SuCL and the like.
10 In some embodiments, the Lewis acid is AICls.

The reacting of a compound of Formula (£X) with a compound of Formula (X) can be
optionally camied out in the presence of any suitable solvent, readily selected by one skilled in
the art. Examples of suitable solvents include carbon disulfide; ethers such as diethyl ether,
MTBE and THF; haloalkanes such as dichloromethane, 1,2-dichloroethane and chioroform;

15 nifroalkanes such as nitromethane and nitroethane; nitriles such as acetonitrile and propionitrile;
and aromatic solvents such as benzene, toluene, pyridine, chlorobenzene, nitrobenzene and the
fike.

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 embodimenis, the reacting is carried out at a temperature of about 25 °C 1o
about 175 °C.

In some embodiments, the reacting is camied 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.

Pemethiplation Step
30 The present invention further provides processes for preparing compounds of Formula

{VI) comprising reacting a compound of Formula (VIIL):
21



The reacting of a compound of Fonoula (VII) with 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 a carboxylic acid, such as, formic acid, acetic acid, 25propionic 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 30about 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 b@ﬁ 85 C. §|5 Acylation Step The present
invention further provides processes for prepagag.compounds rf Formula (VII) coluprising reacting a
compound of Formula (1X): 5with a compound oft '_
acid to form a compound of Formula (VII).

readily selected by one skilled in the art. Examples qilixis acids include AIC13, FeC13, ZnC12
AIBr3, Zn13r3, TiCL, SnC14 and the like. 10In some embodiments, the Lewis acid is AIC13. The
reacting of a cgfﬁb%ﬂﬁae&y%ﬁ%’ﬁ%maa“%ﬁ?ﬂﬂ RHESFEBIAAVE- (X) can be optionally carried out
in the presence of an¥isuitaisithdetirerigargadil\ps ele ctettly mageukilbediin e tad b raerspidslaf suitable

solvents i”C|U%%{bﬁﬁaﬂfﬁgiﬁﬁgﬁﬁﬁﬂgQg@ﬁtéﬂﬁéhﬁd&%ﬂﬁéﬂM}@lﬁo@m IMihaleakares such as
dlchlorongetha:%%/ @Bdl org%ﬁjm w2 gnglorgfgr%][é@moallct?nes SHShI as Q{E{Qmet ne and

nitroethane; uch ag ace ‘propion nd aromaticé solvents such as benzene,
toluene, pyrld|ﬁ‘éﬁéﬁl&’o%eﬁ%ﬁ@‘ﬁﬁ?ﬁb@?ﬁ@ﬁé%&efﬁ@tﬁkﬁmﬁ?%@%?ﬁmS?ﬁié“golvent is a

high-boiling arematiybdhretitiolate; sodium benzyl selenide; alkali metals such as sodium/NH; and
" potassium/18-crown-6; lithium halides; strong bases such as NaHMDS and LDA; sodium
cvanide in DMSG or 3-Br-BBN and the like.
10 In some embodiments, the demethylating agent is a C,-Cq alky! thiolate,

In some embodiments, the demethylating agent is a sodium dodecyl thiolate.

The reacting of a compound of Formula (VEEI) with a demethylating agent can be
optionally carried out in thé presence of any suitable solvent, readily selected by one skilled in
the art. Examples of suitable solvents include acids such as acetic acid or propionic acid; ethers

15 such ag diethyl ether, MTBE and THEF; haloalkanes such as dichloromethane, 1,2-dichloroethane
and chloroform or amides such as N, N-dimethylformamide and N, N-dimethylacetamide and -
methylpyrrolidinone and the iike.

In some embodiments, the solvent is an amide.

In some embodiments, the solvent is N,N-dimethylacetamide.

20 The reacting of a compound of Formula (VIII) with a demethylating agent 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 o
about 155 °C.

In some embodiments, the reacting is carried out at a temperature of :;bout 75°Cto

25 about 155 °C,

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

about 145 °C.

Acylation-Rearrvangemeni Step

30 The present invention further provides processes for preparing compounds of Fornula

{VIEL) comprising reacting a compound of Formula (IX):
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In some embodiments, the solvent is 1,2-dichlorobenzene. 20The 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 50C to 25about 130 C. In some embodiments, the reacting is carried out at a temperature
of about 75 C to about 85 C. Demethylation Step 30The present invention further provides processes
for preparing compounds of Formula (VI) comprising reacting a compound of Formula (VII1):  (VIII)
with a demethylating agent to form a compound of Formula (VI). The demethylating agent can be
any suitable reagent, readily selected by one skilled |n the art. Examples of demethylating agents
include trimethylsilyliodide; Lewis acids such as SRCTE , BBr3, B13, AIC13, AIBr3, TiC14 and SnC14;
1113r in acetic acid; thiolates such as sodium sulfideé Bralkyl thiolates, sodium thiocresolate,
potassium thiophenoxide and sodium trimethylsilan odium benzyl selenide; alkali metals
such as sodium/N-H3 and potassium/18-crown-6; lithiim halldes strong bases such as NaHMDS and
LDA; sodium cyanide in DMSO or 9-Br-BBN and the |i#&} 10In some embodiments, the demethylating
agent is a CI-Cp galkyl Hflll @EOP}:SO”‘F Wodiments, the demethylating agent is a sodium dodecyl
thiolate. The reactln a compoun Formula (VIII) with a demethylating agent can be
optionally carried out in the presence of any suitable sg&ent, readily selected by one skilled in the art.
Examples of suitable solvents include acids such agge€tigacid or propionic acid; ethers 15such as
diethyl ether, MTBE and THE; haloallcanes such as di rsoromethane, 1,2-dichloroethane and
chloroform or amides such as N,N-dimethylformamid d N,N-dimethylacetamide and
Nmethylpyrrolidinbaeaariet tloefdikez taspimedemnbadime W3rthe solvent is an amide. In some

embodiments, the solyegd s MhiN-dimathylaceiagy gsepresent at the start of the reacting whereby the

acylation and rearrangement steps are telescoped into a single process.

5 In some embodiments, the amine is added in sitx after the formation of an intermediate
of Formula (X¥T}:
e
N-N o)
~o
(XI)

formed by acylating the compound of Formula (IX) with a compound of Formula (XX,
In some embodiments, the amine is hydroxylamine.

10 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

15 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).
20 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 is carried out at a temperature of about 40 *C to
25 about 120 °C.
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20The reacting of a compound of Formula (VIII) with a demethylating agent 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 165 C. In some embodiments, the
reacting is carried out at a temperature of about 75 C to 25about 155 C. In some embodiments,

the reacting is carried out at a temperature of about 130 C to about 145 C. Acylation-Rearrangement
Step 30The present invention further provides processes for preparing compounds of Formula (V1)

comprising reacting a compound of Formula (X): (1X) with a compound of Formula (XI): 0 HO'jt- R4

(M) and an amine to form a compound of Formula (VIII). In some embodiments, the amine is

present at the start of i@ FESEHYG Tty TRty Iatur st eba tamgentermdminatie Yescoped into

a single processaBlt086Me embodiments, the amine is added in situ after the formation of an
intermediate of Formula (X111): ‘
Pyrazole Formation Siep
5 The present invention further provides processes for preparing compounds of Fornmla
(V1) comprising reacting a compound of Formula {XIV):
0

RE ﬁ R4
NN )
RQ HO O

(XIV}

with methyl hydrazine in the presence of a catalyst to form said compound of Formula (VI).
The catalyst can be any suitable catalyst, readily selected by one skilled in the art.
i0 Examples of suitable catalysts include Lewis acids, Bremsted acids, organic acids, inorganic
acids, organic bases, inorganic bases and montmorillonites.
In some embodiments, the catalyst is a Lewis acid. Examples of Lewis acids include
BF,, BCl,, BBr;, BI;, AICL, FeCly, ZnCl,, AlBry, ZnBr,, TiCls, 8nCl, and the like.
In some embodiments, the Lewis acid is boron trifluoride diethyletherate.
15 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 heterobicyelyl group.
In some embodiments, R® and R? are each independently C;-C; alkyl.
In some embodiments, R® and R® are both methyl.
20 The reacting of a compound of Formula (XTV) 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 ersbodiments, the solvent 1s an alcohol such as methanol, ethanol, n-propanol,
isopropanol, n-butanol and the like.
In some embodiments, the solvent is methanol.
25 The reacting of compound of Formula (XIV) with methy! hydrazine can be canded 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 fo
30 about 20 °C.
In some embodiments, the reacting is carried out at a temperature of about 6 °C to about
10 °C.
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PCU) formed by acylating the compound of Formula (1X) with a compound of Formula (XI). In some
embodiments, the amine is hydroxylamine. 10In some embodiments, the amine is a salt of
hydroxylamine. Examples of hydroxylamine salts include but are not limited to HO, 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 15amine 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). 20The reacting of a compound of
Formula (IX) wiglantamp daneaidaimula (X1) and an amine can be carried out at any suitable

temperature, readily sgieched:Ry;ong iligd:n (he.ails rocggégmpp r%'rg]o%tgﬁc?e JRacting is

carried out at ﬁ%oerature of about 20 C to a t 14 i In o) mentsn?ﬁe reacting
is carried out :E at mpe?affﬁ%re “%&ﬁ%“&"%‘k In some embodiments, the
reacting is carried out at a temperature of about®0 C to agout 100 C. Pyrazole Formation Step 5The

present invention further provides processes fQrprepaging Qﬂpﬁ?ﬂounds of Formula (V1) comprising
reacting a compound of Formula (XIV): O

5 with a compound of Formula (XVI):

XV

to form said compound of Formula (XIV).
In some embodiments, W is formyl.
In some embodiments, W is -CH(OR'®)(OR"") and R'® and R"" are each independently
1 Cy-Cy alkyl;

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

The reacting of a cornpound 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.

15 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 Formmla {XVI) can
be carried out at any suitable temperature.

20 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 2 temperature of about 40 °C to

25 about 50 °C.

Salt Formation

The present invention further provides processes for preparing salts of compounds of
Formula (¥):
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with methyl hydrazine in the presence of a catalyst to form said compound of Formula (VI). The
catalyst can be any suitable catalyst, readily selected by one skilled in the art. 10Examples of suitable
catalysts include Lewis acids, Bronsted acids, organic acids, inorganic acids, organic bases, inorganic
bases and montmorillonites. In some embodiments, the catalyst is a Lewis acid. Examples of Lewis
acids include BF3, BC13, BBr3, BI3, AIC13, FeC13, ZnC12, AIBr3, ZnBr2, TiC14, SnCl4 and the like.
In some embodiments, the Lewis acid is boron irifluoride diethyletherate. 15In some embodiments, Rs
and BY are each independently C1-C3 alkyl or arylalkyl. In some embodiments, R8 and R9 together
with the nitrogen atom to which they are both bonded form a heterocyclyl or a heterobicyclyl group. In
some embodiments, R8 and R9 are each indgpg@dently C1-Cs8 I. In some embodiments, Rs and
R9 are both methyl. 20The reacting of a comgound of Form\ula ) with methyl hydrazine can be
optionally carried out in the presencem/férpy suitab y sBlected by one skilled in the art.
In some embodiments, the solvent is ethanol, n-propanol, isopropanol,
n-butanol and the like. In some embodiments, the solvent is methanol. 25The reacting of compound of
Formula (XIV) with methyl hydrazine can be carried ot at any suitable temperature. In some
embodimgngsfcmfggg@gc&gaﬁ%%;@g@ms(@i%@f@hqufn%% Geiotalperd §Qs.@ofa o In
some embodiments, the reacti carri tatat erature of a 3 out .In
some em bodiﬁ‘?é’?ﬁ%’flfaé’ {g%ﬁ{ﬁ% @gg%ﬁgaﬂ%%ﬁeﬁz% Jeral ?g% arﬁgﬁﬂélé} ct%cg%%%t%%o C.

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

5 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?.

10 In some embodiments, X is O

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

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

15 In some embodiments, X 18 NC(O)CHa.

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

In some embodiments, R’ is fluoro and R? is C;-Cs acyl.

In some embodiments, R’ is fluore and X is NC{O)CH;.

In some embodiments, the salt-forming acid is hydrochioric acid.

20 In some embodiments, the salt-forming acid is oxalic acid.

The reacting of a compound of Formuia (I} with a sali-forming acid to form a saltof a
compound of Formula (¥) 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,

25 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 (X} with a salt-forming acid to form a saltof a

30 compound of Formula (I) can be carried out at any suitable temperature, readily selected by one
gkilled 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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Enarninone Formation Step The present invention further provides processes for preparing
compounds of Formula (XIV) comprising reacting a compound of Formula (XV): 5with a compound of
Formula (XVI): to form said compound of Formula (XV). In some embodiments, W is formyl.

In some embodiments, W is -CI-1(O0Rw)(0R11) and RH' and R are each independently 10Ci-C8 alkyl;
In some embodiments, W is -CH(ORth)(OR") and Ral and R" are both methyl. The reacting of a
compound of Formula (XV) with a compound of Formula OM) can be optionally carried out in the
presence of any suitable solvent, readily selected by one skilled in the art. 15In some embodiments,
the solvent is an alcohol such as methanol, ethanol, n-propanol, isopropanol, n-butanol and the like. In
some embodiments, thessolvenbisiiseprodanehcting i fieriebeling ofeasampeunehelFosmula (XV) with
a compound ofFarmstia-(¥Mhcanbe carried out at any suitable temperature. 20In some
embodiments, the re tisngnis cagriéad out at a temperature qf about 20 C to about 90 C. In some
embodiments, the reatting 1 carfied BUT &t 2 el s PRbE R Igorer i abos . °Cto |
some embodinf@fité Sth&reacting is carried Out at a temperature of about 40 C to 25about 50 C. Salt

Formatiod  The presestdaxtotion:fuflie piovidesprocesses IoERFRRAING SRS Bheenpounds of
Formula (1):  (Lemgrésing reacting a compound of Formula (1) with a salt-forming acid to form a salt
of a compound of Formula (I) provided that the salt-forming acid is not trifluoroacetic acid.

Pharmacentically Acceptable Salts
Some embodiments of the present invention pertain to pharmaceutically acceptable salts

10 of compounds of Formula (X):

e’ '
/ﬁ WQ\UQ\ 1
X R
K/N\/\O O
| ®

provided that the pharmaceutically acceptable salt is not a frifluoroacetate salt,
In some embodiments, R is C;-Cy alkyl, halo, C~Cq haloalky] or C;-C; alkoxy.
In some embadiments, R is C,-C; alkoxy.
15 In some embodiments, R’ is methoxy.
In some embodiments, R’ is halo.
In some embodiments, R’ is fluoro.
In some embodiments, X is O, 8, NR? or CHR2.
In some embodiments, X is Q
20 In some embodiments, X is NR? and R? is H, C;-C4 alkyl, C,-C; acyl, C;-C; atkenyl, C;-
Cs alkynyl, Cs-Cy eycloalkyl, C;-Cy haloalkyl, arylalkyl, aryl, heteroaryl or heteroarylalkyl each
optionally substituted with C,-Cg alkyl, halo, C,-Cy haloalkyl or C;-C; alkoxy.
In some embodiments, X is NR* and R? is C,-Cy acyl.
In some embodiments, X is NC(O)CH,.
25 In some embodiments, R! is methoxy and X is O.
In some embodiments, R' is fluoro and R? is C;-C; acyl.
In some embodiments, R’ is fluoro and X is NC(O)CH,.
In some embodiments, the pharmaceutically acceptable salt has a purity of 80% or
greater.
30 In some embodiments, the pharmaceutically acceptable salt has a purity of 90% or
greater.

In some embodiments, the pharmaceutically acceptable salt has 2 purity of 95% or
greater.
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In some embodiments, RI is C1-C8 alkyl, halo, CI-C3haloallcyl or CI-C8alkoxy. 5In some
embodiments, Rl is CI-C8 alkoxy. In some embodiments, RI is methoxy. In some embodiments, R is
halo. In some embodiments, R'is fluor. In some embodiments, X is 0, S. NR2 or CHR2. 10In some
embodiments, Xis 0 In some embodiments, Xis NR2 and R2 is H, C3-C9 alkyl, CI-CB acyl, CI-C8
alkenyl, C1 C3 allcynyl, C3-C7 cycloalkyl, CI-C8haloalkyl, arylalkyl, aryl, heteroaryl or heteroarylallcyl
each optionally substituted with C1-C8 alkyl, halo, C1-C3 haloallcyl or C3-C3 alkoxy. In some
embodiments, Xis NR2 and R2 is CI-CB acyl. 15In some embodiments, Xis NC(0)C113. In some
embodiments, Rl is methoxy and X is 0. In some embodiments, Rl is fluoro and R2 is C1-C3 acyl. In

some embodiments, R{ isdueraimthenis MOMIGLLZdR.89mesmRodimaNts 06 Sakforming acid is

hydrochloric acidéagOIn some embodiments, the salt-forming acid is oxalic acid. The reacting of a
compound of Formula (1) with a salt-forming acid to form a salt of a compound of Formula (I) can be
optionally carried out # tREpredeAtacsratky iaratewisnibhtcrentaify sdidetcdpbiitpnédSidiedrin the art.
In some embodirwnts, the solvent is an alcohol such as methanol, ethanol, n-propanol,

25isopropginol, n-butanQkau e, G U RSARROIY e S0 helhianol. In some

embodiments, thg solvegt |§ isoprop nol. In some embodiments, the solvent is ethanol. The
reacting of a cdmpond of FOATITAH °\RH o4 L EETRIIRhe Serrtiediird SarararSREdivmsinof
Formula (1) cariteretgeéabout 4if angrsttitable temperature, readily selected by one skilled in the art.

I some embodimentsy tagheaasiingnis:earieduhatadempesaipiaabaye.thsfiaezing point of the
solvent to abo%%é@éﬁ%aﬁ%@%&%%@ s%.{ttgfe a%%%%&t:hd of Formmula (I) and a compound of Formula (2)

10 in a ratio of about 9:1 or greater.
In some embodiments, the pharmaceutically acceptable salt comprises a

pharmaceutically acceptable salt of a compound of Formula (I) and a compound of Formula )

in a ratio of about 19:1 or greater.,
In some embodiments, the pharmaceutically acceptable salt comprises a
i5 pharmaceutically acceptable salt of a compound of Formula (I) and a compound of Formula (I)
in a ratio of about 99:1 or greater.
In some embodiments, the pharmaceutically acceptable salt is a hydrochloride salt.

In some embodiments, the pharmaceutically acceptable salt is an oxalate salt.

20 Intermediates
The present invention further provides intermediates that are useful in the preparation of
compounds of Formula (¥) and salts thersof,

Some embodiments pertain to compounds of Formula (II):
N— e
2N H
o N ~
HO ©
()

25 Some embodiments pertain to compounds of Formula (¥I) and salts thereof,
In some embodiments, R’ is C;-C; alkyl, halo, C,-C; haloalky! or C,-Cy alkoxy.
In some embodiments, R' is C,-Cy alkoxy.
In some embodiments, R' is methoxy.
In some embodiments, R' is halo.
30 In some embodiments, R' is fluoro.

Some embodiments pertain to a compound of Formula (V)
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In some embodiments, the reacting is carried out at a temperature of about -10 C to about reflux
temperature. In some embodiments, the reacting is carried out at a temperature of about 10 C to
about 80 C. 5In some embodiments, the reacting is carried out at a temperature of about 20 C to about
80 C. Pharmaceutically Acceptable Salts Some embodiments of the present invention pertain
to pharmaceutically acceptable salts 100f compounds of Formula (1): provided that the
pharmaceutically acceptable salt is not a trifluoroacetate salt. In some embodiments, W is CI-Ca alkyl,
halo, CI-Cs haloalkyl or CI-Cs alkoxy. In some embodiments, R' is CI-C3 alkoxy. 15In some
embodiments, 121 is methoxy. In some embodiments, W is halo. In some embodiments, Rl is fluoro.
In some embodiments, X is 0, S, NR2 or CHR2. In some embodiments, X is 0 20In some
embodiments, Xis NR2 and R2 is H, C1-05 alky -61-C8 acyl, C1-05 alkenyl, C1- C3 allcynyl, C3-C7
cycloalkyl, C1-C9 haloallcyl, arylalkyl, aryl, hetexgetyl or-hetsraarylallcyl each optionally substituted
with CI-Cs alkyl, halo, CI-Cs haloalkyl or C1-C8 alko some embodiments, Xis NR2 and R2 is
C1-C3 acyl. In some embodiments, X is NC(0)C143. 25t some embodiments, Rl is methoxy and X is
0. In some embodiments, R." is fluoro and R2 is C1-C8Vacyl. In some embodiments, W is fluoro and

- . - - - O
XIS NC(O)CHS. I sorge, erbediments, e pharmaceuically accepiatls sait has a purty of 80% or

N~py” o)

4
4.4\/©/U\R4
HO
(VII)

Some embodiments pertain to compounds of Formula (VL) and salts thereof,
In some embodiments, R* is C,-Cg alkyl, C,-Cy alkenyl, C,-C; alkynyl, Cs-Cy
5 eycloalkyl, arylalkyl, aryl, heteroaryl or heteroarylalkyl each optionally substituted with C,-Cs

alkyl.
In some embodiments, R* is C,-Cy alkyl.
In some embodiments, R* is methyl.
Some embodiments pertain to compounds of Formula (VIIa):
RB
)
e
/N,ﬁ N N[ S0
«%UJ\R‘;
HO
10 (Vila)

In some embodiments, R* is C;-C; alkyl, C;-Cy alkenyl, C,-C; alkynyl, Ci-Cy
cycloalkyl, arylalkyl, aryl, hetercaryl or heteroarylalkyl each optionally substituted with C,-C,
alkyl. '
In some embodiments, R* is C,-Cg alkyl.
15 In some embodiments, R* is methyl.
In some embodiments, R® is H, C;-Cy alkyl, C;-Cy alkenyl, C;-Cy alkynyl, or SO,R” and
R7is OH, C,-C, alkyl, C;-Cs alkenyl, C;-Cg alkynyl or aryl optionally substituted with C;-Cy
alleyl,
In some embodiments, R® is H.
20
Crystaltineg Forms
The crystalline form of 4-(2-(4-(3-methoxybenzamido)-2-(1-methyl-1 H-pyrazol-3-
yhphenoxy)ethylymorpholin-4-ium chloride (Compound 7), designated Form I, and the

crystalline form of 4-acetyl-1-(2-(4~(3-fluorobenzamido)-2-(1 -methyl-1H-pyrazol-5-
. 29



greater. 30In 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. In some
embodiments, the pharmaceutically acceptable salt has a purity of 99% or greater. In some
embodiments, the pharmaceutically acceptable salt has a purity of 99.5% or greater. 5In some
embodiments, the pharmaceutically acceptable salt comprises a pharmaceutically acceptable salt of a
compound of Formula (I) and a compound of Formula (I) in a ratio of about 4:1 or greater. In
some embodiments, the pharmaceutically acceptable salt comprises a pharmaceutically acceptable
salt of a compound of Formula (1) and a compound of Formula (I) 10in a ratio of about 9:1 or greater.
In some em b0Qiﬁﬁ&ﬁﬁﬁ%ﬁﬁﬁwaﬁﬁuﬂﬁﬁiﬁa@%ﬁﬁ%@ewbﬁgmﬁﬁS?Si@a@h@teaﬂ@Gﬁﬂ@@@s&')ﬂ@cceptawe
salt of a compo(yndfof For ula}lélé poung%of F mula ratio qf act{)%u 8 } or greater. In

e Dl atc TES With res e ore
some embodiments et?ie pharmaceutica Iy acc e salt co Ses a ﬁmﬁarmaceﬁtlcany acceptable

salt of a com péﬁﬂﬁ’@iﬁﬂ FOPHBR IR -2 CamnpRtfd Sfashe Im Fvhntoralid sesorttbedreater. In
some embodirFenisy therphairaace utibaldypacceptalicsadtysnadoydroclilbridey saltinkieomean be

embod'mntsg Bharmacguical yo@%gmaﬁb%% éﬁ%@@é&ﬁ@%&@!ﬂ%@sﬁ@@m phee present

invention further rowdes mtermedlats%that seful in the pc{qu |oH of comf;oungls of Farmula (1)

and salts therd®¥ S8MEehbEHmEE SES O BETRUIG LITFRpd(ppon the rate of

ternperature change as well as sample prcpamtlon techmique and the pamcular instrument
employed. Thus, the values reported herein relaﬁng 1o DSC thermograms can vary by plus or
minus about 4 °C. For XRPD, the relative intensities of the peaks can vﬁry, depending upon the
10 sample preparation technique, the sample mounting procedure and the particular instrument
employed. Moreover, instrument variation and other factors can often affect the 2-theta values.
Therefore, the peak assignments of diffraction patterns can vary by plus or minus about 0.2 °.
The physical properties of the crystalline forms of compound 7 and compound ¢ of the invention

are summarized in Table I below.

15 Table 1
Comypound 7 Form I Compound 9 Form E

TGA | Figure 1; negligible weight loss below Figure 5: total weight loss 0of 0.7%
150 °C cbserved up io ~ 240 °C

DSC | Figure 2: 218 °C (melt) Figure 6: 240 °C {melt)

XRPD | Figure 3: Peaks of = 30% relative Figure 7: Peaks of = 2% relative
intensity at 3.2, 14.4, 15.3, 15.8, 17.3, intensity at 7.0, 12.5, 13.9, 18.6, 20.9,
19.8,20.1, 23.1, 25.6 and 27.1 28 23.2,26.0 and 33.4 °2§

DVS Figure 4: Non-hygroscopic; absorption of | Figure 8: Absorption of about 11% at
Iess than 0.4% at 95% relative humidity 95% relative hurmidity
Habit | Plates Not Known

The neglible weight loss observed in the TGA data suggests that both Compound 7
Form I and Compound 9 Form I are anhydrous, non-solvated crystal forms. The individual DSC
traces further reveal a melting/decomposition endetherm at zbout 218 °C for Compound 7 Form

20 1 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—hy-g:roscopic, with absorption of
less than 0.4% at 95% relative humidity. In contrast, the DVS data in connection with
Compound 8 Form [ reveals that it absorbs about 11% at 95% relative humidity.

X-ray powder diffraction peaks for Compound 7 Form I and Compound & Form 1 are

25 shown in Tables 2 and 3 below.
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H HO (U) 25Some embodiments pertain to compounds of Formula (LI) and salts thereof. In some
embodiments, R'is C1-C8 alkyl, halo, C1-C8 haloallcyl or C1-C8 alkoxy. In some embodiments, Rl is
OI-08 alkoxy. In some embodiments, R. is methoxy. In some embodiments, Rl is halo. 30In some
embodiments, Rl is fluoro. Some embodiments pertain to a compound of Formula (V): Some
embodiments pertain to compounds of Formula (VII) and salts thereof. In some embodiments, R4 is
C1-C8 alkyl, Ci-Cs alkenyl, CI-Cs alkynyl, C3-C7 5cycloallcyl, arylallcyl, aryl, heteroaryl or
heteroarylallcyl each optionally substituted with C1-C1 alkyl. In some embodiments, leis Ci-Cs alkyl. In
some embodiments, R.4 is methyl. Some embodiments pertain to compounds of Fotula (Vita): R6

N-N-/N-0 R4 HO 10(Vlla)

C1-C8 alkyl.
methyl.

allcynyl, C3-C7 cycloallcyl, gryTalicyr; arylCoRIET AR %Hgtﬂgggryéggw)eauu options
In sonte “"S‘é”di" SRt 139 s ngi & ,‘,rz%ssm«.sgmeg?%;box
9.8 17.3 22.7 28.0 34.1
12.1 17.9 231 28.6 34.7
13.0 19.0 237 29.5 36.0
13.5 19.5 242 30.0 36.6
14.4 19.8 246 304 37.1
15.1 20.1 252 31.2 37.5
15.3 20.4 25.6 31.5 37.8
15.8 21.0 26.0 32.3 39.0
16.1 21.4 271 32.7 39.4
Table 3
Compound 9 Form I {(degrees 28)

5.1 15.9 20.9 27.9 334
7.0 16.7 22.3 29.0 34.6
8.5 17.8 232 29.6 35.3
1.0 18.6 24.4 30.6 375
12.5 19.1 24.9 31.1 385
13.9 19.6 26.0 31.5

14.5 20.1 26.6 32.0

15.5 20.3 272 32.8

10

15

In some embodiment§aRieds C1-05 alkyl, C1-C8 alkenyl, CI-Ca

ally substituted with
liments, R4 is

Compound 7 Form I

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

methoxybenzamido)-2~(1-methyl-1H-pyrazol-5-yDphenoxy)ethylymorpholin-4-ivm chloride

(Form 1) having an X-ray powder diffraction pattern comprising a peak, in terms of 28, at about

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

comprising a peak, in terms of 28, 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 terrs of 26, at 2bout 5.2° and about 25.6°. In some embodiments, the

crystalline form has an X-ray powder diffraction pattern comprising peaks, in terms of 2.6, at
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In some embodiments, R6 is H,C1-C8 alkenyl, C1-C8 alkynyl, or SCA' and R.7 is OH, C1-C8 alkyl,
C1-05 alkenyl, CI-CB allcynyl or aryl optionally substituted with CI-C8 alkyl. In some embodiments, R6
is H. 20 Crystalline Forms The crystalline form of
4-(2-(4-(3-methoxybenzarnido)-2-(1-methyl-IH-pyrazol-5- yl)phenoxy)ethyl)motpholin-4-ium chloride
(Compound 7), designated Form I, and the crystalline form of 4-acetyl-I
-(2-(4-(3-iluorobenzamido)-2-(1-methyl-1H-pyrazol-5- yl)phenoxy)ethyppiperazin-1-ium
carboxyformate (Compound 9), designated Form | can be identified by their unique solid state
signatures with respect to, for example, differential scanning calorimetry (DSC), X-ray powder

diffraction (XREQY, Apsholly SO sipis moihadswwiher shaimeiwlianauiiind asperLiqyvater or

solvent content of the crystalline forms can be 5gauged by any of the following methods for example,

thermogravime¥i ey Sieeny IS U iRE M=t B8 °RI4 RhERH that tiéWmeratures
observed will depend.epabdid Tate dbtedipEratune dliciTgendswell28s Saimplelprepdrationrtechnique

and the particylarinstrament emplgyed. T st aHeltes: GRAHEHRBFRIR BlallGhR RS 26, at

thermograms can vary by plus minus about 4 C, For
T

by pl latjve | it] fth Kk
can vary,Sdepé‘hﬂ‘i‘ﬁé‘iu‘goﬁbﬂll‘éﬁ%{ﬁmﬁfg%gé%%%ﬁéme %{Srl%?%'{Deabr&?ti\%egm;%gr?%tﬁ%'sl9 3%36 e ar

UE, the samplé rhounting proc Gure and
the particular it&8umtent ghiglaybehomdiedieln vt frutrrrrmvndémionsatid oitliiae fore danften affect

the 2-theta valyesolherafersstheRaak assignmenis sfciiractigarpaticiasiaan vansbytalug ar minus

about 0.20. The ph i(%% ro (la_{ti s gfthe ¢r ling, forgms.of compound 7 and compound 9 of the
invention are sx?ﬁrglnrgg%ze(%ﬁ "I)'a%(fep?%élggw. 1 'tl%!ble I Co'rgpound 7 Form | %r;g)ound 9 Form | TGA

Figure 1: negligible WeigHPfoER BB FsBE cyERIRE B ph A TTREsr ?%O RBRAGEd up to -

240C 10 methyl-1Apyrazol-5-yl)phenoxy)ethyl)morpholin4-ium chloride (Form I) has a differential
scanning calorimetry trace comprising an endotherm at about 218 °C. In further embodiments,
the crystalline form has a differential scanning calorimetry trace substantially as shown in
Figure 2, wherein by “substantially” is meant that the reported DSC features can vary by about
+4°, ]

15 In some embodiments, the crystalline form of 4-(2-(4-(3-methoxybenzamido)-2-(1-
methyl-1H-pyrazol-5-yl)phenoxy)ethylymorpholin-4-itum chloride (Form I) has a crystal habit
which is plate-like.

In seme embodiments, the crystalline form of 4-(2-(4-(3-methoxybenzamido)-2-(1-
methyl-1H-pyrazol-5-yl)phenoxy)ethyymorpholin-4-ium chloride (Form ) has a dynamic vapor

20 sorption profile substantially as shown in Figure 4, wherein by “substantially” is meant that the
reported DVS features can vary by about 5% RH.

In some embodiments, the crystalline form of 4-(2-(4-(3-methoxybenzamido}-2-(1-
methyl-1 H-pyrazol-5-yl)phenoxy)ethyl)morpholin-4-ium chloride (Form I has a
thermogravimetric analysis profile substantially as shown in Figure 1, wherein by

25 “substantially” is meant that the reported TGA features can vary be about 25 °C.

Compound 7 Form I can be prepared by any of the suitable procedures known in the art
for preparing crystalline polymorphs. In some embodiments Form [ can be prepared as
described in Example 6. In some embodiments Compound 7 Form I can be prepared as
described in Example 12, In some embodiments, Compound 7 Form I can be prepared by

30 heating crystalline 4-(2-(4-(3-methoxybenzamido)-2-(1-methyl-14-pyrazol-5-
y)phenoxy)ethylmorpholin-4-ium chloride, where the crystalline 4-(2-(4-(3-
methoxybenzamido)-2-(1-methyl.1 H-pyrazol-5-ylphenoxy)ethyymorpholin-4-ium chloride
contains one or more crystalline forms other than Form . In some embodiments, Compound 7
Form I can be prepared by recrystallizing crystalline 4-(2-(4-(3-methoxybenzamide)-2-(1-

35 methyl-1H-pyrazol-5-yl)phenoxy)ethymorpholin-4-ium chioride, where the crystalline 4-(2-(4-
(3-methoxybenzamido)-2-( 1-methyl-1H-pyrazol-5-yl)phenoxy)ethylymorpholin-4-ium chloride

contains one or more crystalline forms other than Form L
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DSC Figure 2:218 C (melt) Figure 6: 240 C (melt) XRPD Figure 3: Peaks 0f30% relative intensity at
5.2,14.4,15.3, 15.8, 17.3, 19.8, 20.1, 23.1, 25.6 and 27.1 *20 Figure 7: Peaks of .._ 2% relative
intensity at 7.0, 12.5, 13.9, 18.6, 20.9, 23.2, 26.0 and 33.4 *20 DVS Figure 4: Non-hygroscopic;
absorption of less than 0.4% at 95% relative humidity Figure 8. Absorption of about 11% at 95%
relative humidity Habit Plates Not Known The neglible weight loss observed in the TGA data
suggests that both Compound 7 Form | and Compound 9 Form | are anhydrous, non-solvated crystal
forms. The individual DSC traces further reveal a melting/decomposition endotherrn at about 218 C for
Compound 7 Form 20l and a melting/decomposition endotherm at about 240 C for Compound 9 Form
l. DVS data for Compound 7 Form | reveals that it is non-hygroscopic, with absorption of less than
0.4% at 95% relafj igi contrast, the DVS data in connection with Compound 9 Form |
reveals that it ?&%ﬁ%@g?o%t}%l& at 95% relative humidity. X-ray powder diffraction peaks for

Compound 7 Form | &AeFEHe6E ﬁ}aegjﬁgiﬁ‘?ﬁ“i‘%"%%mﬁiﬁ rasrssimsdorpefdvrcctatid (-
Compound 7 F@rfinp(degrensi@By 5 2nidlil-1H-pyrazol-5-yl)phenoxy)ethylpiperazin-1-ium
5 carboxyformate (Form I) having an X-ray powder diffraction pattern comprising 2 peak, in
terms of 26, at about 7.0°. In some embodiments, the crystalline form has an X-ray powder
diffraction pattern comprising a peak, in terms of 26, at about 13.9°. In some embodiments, the
crystaliine form has an X-ray powder diffraction pattern comprising peaks, in terms of 28, at
about 7.0° and about 12.5°. In some embodiments, the crystalline form has an X-ray powder -

10 diffraction pattern comprising peaks, in terms of 26, at about 13.9° and about 12.5°. In some
embodiments, the crystalline form has an X-ray powder diffraction pattern comprising peaks, in
terms of 26, at about 7.0°, about 13.9°, and about 12.5°. In some embodiments, the crystalline
form has an X-ray powder diffraction pattern c;mpﬁsing peaks, in terms of 28, at about 7.0°,
about 13.9°, about 12.5°, about 20.9°, gbout 23.2°, about 14.5°, and about 18.6°, In further

is embodiments, the crystalline form has an X-xay powder diffraction pattern comprising peaks, in
terms of 26, at about 7.0°, about 13.9°, about 12.5°, abeut 20.9°, about 23.2°, about 14.5°, about
18.6%, about 26.0°, and about 33.4°. In yet further embodiments, the crystalline form has an X-
ray powder diffraction pattern substantially as shown in Figure 7, wherein by “substantially” is
meant that the reported peaks can vary by about +:0.2°.

20 In some embodiments, the crystalline form of 4-acetyl-1-(2-(4-(3-fluorobenzamido)-2-
(1-methyl-1H-pyrazol-5-ylphenoxy)ethyl)piperazin-1-ium carboxyformate (Form I) has a
differential scanning calorimetry trace comprising an endotherm at about 240 °C. In further
embodiments, the crystalline form has a differential scanning calorimetry trace substantially as
shown in Figure 6, wherein by “substantially” is meant that the reported DSC features can vary

25 by about %4°,

In some embodiments, the crystalline form of 4-acetyl-1-(2-(4-(3-fluorobenzamido)-2-
(1-methyl-1H-pyrazol-5-yl)phenoxy)ethyl)piperazin-1-ium carboxyformate (Form I) has a
dynamic vapor sorption profile substantially as shown in Figure 8, wherein by “substantially” is
meant that the reported DVS features can vary by about £5% RH.

30 In some embodiments, the crystalline form of 4-acetyl-1-(2-(4-(3-flucrobenzamido)-2-
(1-methyl-1H-pyrazol-5-yl)phenoxy)ethyl)piperazin-1-ium carboxyformate (Form I) has a
thermogravimetric analysis profile substantially as shown in Figure 5, wherein by
“substantially” is meant that the reported TGA, features can vary be about 5 °C.

Compound 9 Form I can be prepared by any of the suitable procedures known in the art

35 for preparing crystalline polymofphs. In some embodiments Compound 9 Form I can be
prepared as described in Example 8. In some embodiments, Compound 9 Form I can be
preparéd by heating crystalline 4-acetyl-1-(2-(4-(3-fluorobenzamido}-2-(1-methyl-1H-pyrazol-
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21.627.533.89.817.322.728.034.112.117.9 23.1 28.6 34.7 13.0 19.0 231 29.5 36.0 13.5 19.5
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5-yDphenoxy)ethylpiperazin=1-ium carboxyformate, where the crystalline 4-acetyl-1-(2-(4-(3-
finorobenzamido)-2-(1-methyl-1 H-pyrazol-5-yliphenoxy)ethyl)piperazin-1-ium carboxyformate
contains one or more crystaliine forms other than Form I. In some embodiments, Compound
Form I can be prepared by recrystallizing crystalline 4-acetyl-1-(2-(4-(3-fluorobenzamido)-2-(1 -
5 methyl-1H-pyrazol-5-yl)phenoxy)ethyl)piperazin-1 -fum carboxyformate, where the crystalline
4-acetyl-1-(2-(4-(3-fluorcbenzamido}-2-(1-methyl-1 H-pyrazol-5-yl)phenoxy)ethyDpiperazin-1~

tum carboxyformate contains one or more crystalline forms other than Form 1.

Cempesitions
10 The present invention further provides compositions containing Form I of 4-(2-(4-(3-
methoxybenzamido)-2-(1 -methyl-1H-pyrazol~5«yl)phenoxy)ethy})mmpholin»-f-t-ium chloride,
In some embodiments, the compositions of the invention include at least about 1, about
5, about 10, about 20, about 30, or about 40% by weight of Compound 7 Form L
In some embodiments, the compositions of the invention include at least about 50, about
15 60, about 70, about 80, about 90, about 95, about 96, about 87, about 98, or about 99% by
weight of Compound 7 Form L .
in some embodiments, compositions of the invention include Compound 7 Form I and a

pharmaceutically acceptable carrier.

20 The present invention further provides compositions containing Form I of 4-acetyl-1-(2-
(4-(3-fluorobenzamido)-2-( 1-methyl- 1 H-pyrazol-5-yl)phenoxy)ethyl)piperazin-1-ium
carboxyformate.

In some embodiments, the compositions of the invention include at least about 1, about
5, about 10, about 20, about 30, or about 40% by weight of Compound 9 Form L

25 In some embodiments, the compositions of the invention include at least about 50, about
60, about 70, about 80, about 90, about 95, about 96, about 97, about 98, or about 99% by
weight of Compound 9 Form L

In some embodiments, compositions of the invention include Compound 9 Form I and a
pharmaceutically acceptable carrier.

30
Rethods

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

35 compositions thereof, described herein. In further emnbodiments, a crystalline form or a salt of

the invention can be used to modulate 5-H'Ta, receptors in an individual in need of such
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modulation by administering a therapeutically effective amount of a ¢rystalline form or a salt of
the invention.

The present invention further provides methods of treating diseases associated with the
5-HT,, receptor in an individual (e.g., paticnt) by administering to the individual in need of such
treatment a therapeutically effective amount or dose of a salt or a crystalline form of the present
invention or a pharmaceutical composition thereof. Example diseases can include any diseass,
disorder or condition that is directly or indirectly linked to expression or activity of the 5-HT,,
receptor.

Example diseases include 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, progressive
multifocal leukoencephalopathy, and the like

The present invention further provides methods of treating coronary artery disease,
myocardial infarction, transient ischemic attack, angina, stroke, and atrial fibrillation comprising
administering to a patient in need thereof a therapeutically effective amount of a saltor a
crystalline form of the invention.

The present invention further provides methods of treating a condition associated with
platelet aggregation comprising administering to a patient in need thereof a therapeutically
effective amount of 2 salt or a erystalline form of the nvention.

The present invention further provides methods of reducing the risk of blood clot
formation in an angioplasty or coronary bypass surgery individual comprising adnrinistering to a
patient in need thereof a therapeutically effective amount of a salt or a crystalline form of the
invention.

The present invention further provides methods of reducing the risk of blood clot
formation in an individual suffering from atrial fibrillation comprising administering to a patient
a therapeutically effective amount of a salt or a crystalline form of the invention.

The present invention further provides methods of treating a sleep disorder comprising
administering o a patient a therapeutically effective amount of a salt or a crystaltine form as
desoribed herein.

The present invention further provides methods of treating a dyssomnia comprising
administering to a patient a therapeutically effective amount of a salt or a crystalline form as

described herein.
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The present invention further 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, '

The present invention further provides methods of treating a diabetic-related disorder
comprising administering to a patient a therapeutically effective amount of a salt or a crystalline
form as described herein.

The present invention further provides methods of treating progressive multifocal
leukoencephalopathy comprising administering to a patient a therapeutically effective amount of
a salt or a crystalline form as described herein.

The present invention further provides methods of treating hypertension comprising
administering to a patient a therapeutically effective amount of a salt or a crystalline form as
described herein.

The present invention further provides methods of treating pain comprising
administering to a patient a therapeutically effective amount of a salt or a crystalline form as
described herein.

In some embodiments, the above methods further comprise the step of identifying a
patient, where the patient is in need of treatroent for the particular disease being ireated, wherein
the identifying step is performed prior to administration to the patient of the therapeutically
effective amount of a sait or a crystalline form as described herein.

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 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 a SHT;-related disorder of the human or
animal body by therapy.

One aspect of the present invention pertains to use of a salt or a crystaliine form of the
present invention 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, acule 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. -

One aspect of the present invention pertains 1o use of a salt or a crystalline form of the
present invention for use in 2 methed of treatiment 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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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 for freating & condition associated with platelet
aggrepgation in the huiman 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 for reducing the risk of blood clot formation in an
angioplasty or coronary bypass surgery individual by therapy.

One aspect of the present invention pertains to use of a salt or 2 orystalline form of the
present invention for use in a method for reducing the risk of blood clot formation in an
individual suffering from atrial fibrillation 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 for treating a sleep disorder 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 for treating a parasommia 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 for treating a dyssomnia in the hurnan 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 for treating 2 diabetic-related disorder 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 7
present invention for use in a method for treating progressive multifocal leukoencephalopathy 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 for treating hypertension 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 for treating pain in the human or animal body by therapy.

One aspect of the present invention pertains to use of a salf or a erystalline form of the
present invention for the manufacture of 2 medicament for treating a SHT,a-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 agpregation,
coronary artery disease, myocardial infarction, transient ischemic attack, angina, stroke, atrial
fibrillation, blood clot formation, asthma or symptoms thereof, agitation or a symptom thereof,

behaviorai 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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Compound 7 Form | One aspect of the present invention is directed to a crystalline form of
4-(2-(4-(3- methoxybenzamido)-2-(1-methyl-1H-pyrazol-5-yflphenoxy)ethyl)morpholin-4-ium chloride
10(Form 1) having an X-ray powder diffraction pattern comprising a peak, in terms of 20, at about 14.4.
In some embodiments, the crystalline form has an X-ray powder diffraction pattern comprising a peak,
in terms of 20, at about 5.2. In some embodiments, the crystalline form has an X-ray powder diffraction
pattern comprising peaks, in terms of 20, at about 14.4 and about 25.6. In some embodiments, the
crystalline form has an X-ray powder diffraction pattern 15comprising 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 peakuJpieiras ok habeukd fé@é&iz‘é;@x&ﬂ&'ﬁ@%&@@cﬁséfhé@@ée?@m@&bems the

crystalline for an x| yvder diffraction patter (Y s, in terms of 29, at about
14.4, about 5. Ear{a%igllaoutrm éiaa out 17.3, about C QFF%B cqug%g% Ut 20.1". In further

embodiments, the crﬁ?ﬁlﬁ?@%?ﬁh?ﬁ%ﬁ%%%@?‘aﬁ%ﬁ pHtferircoraptsinépeaksdn terms
of 29, at 5 aboptedshipedrtiat: $o? fleboutZiGrabbunthdmebofit Béalinabauhdl.&rabaii242,1, about

19.8, abosit 23 ansealauth L ic, inyeliuherambedingnls, heysleling M has,an X-ray powder

diffraction pattLin subgtantlall /88 shown in. Flgure 3, wherein %)1/ sub tantially” is meant that the
reported peaks can vary By Sbout o, s P SATRIS At AR SMih e YSAtling form of the

4-(2-(4-(3- metﬁ@ﬁ%éﬁméyizl(qmmﬁéwﬂfﬁzpyﬁmest@gﬁ@mme@nwm@mmmmm
chloride (Formg)ahas aggiffgnestial scanning calorimetry trace comprising art endotherm at about 218C.

In further embodime t AV N trace supstantially
as showy,in Fi nlg;ure 2%5%% %?gl? gs%%ﬁf%%%%%%%ﬁtﬁ%ﬁ%%@e@%t% [ﬁ{sﬁg %atﬁres cyagﬁ vary by

about =4 15nPL5HS BYFBE 0 “Eﬁ%“&%}&&lﬂﬁ%Wﬂﬁa&re&t(@r(ffd(%“ﬁ?em%%a?ﬁua@f 2-(1-
methyl-1H-pyrézoiaop jpke rogigrsty ymersietinbsrsrsoisiosidel{Bdeh 1) has a crystal habit which is

plate-like. In somrx@aaimwmﬁma{&a@é%ms@& 45%1(43&6}%%@%2@%@9}}% (1-
methyl-1H-pyrazol-5-yl)pher quzg a)nmp cpwgh@ A4 rrlllél 44 CIQ‘!;O | Form I (}3651 rcriuq vapor
?’% She e

20sorption pro substantlall ~as shown in Figure 4 /herein iS Theant that the
reported DV'S feRRAHeE Tfp Sﬂﬁgfﬁ@@‘%%ﬁmal figllzfithe embodiments, the crystalline form of

4-(2-(4- (Bimethoxybdﬁzamrd@ﬁ@meﬁh%ﬂ%pwamaﬁswp*mf@e})emylmmﬁlmmmahIorlde

(Form ) has aghesmagrvipel inanalysieroble ﬁ%&t@:ﬂé@%ﬂ&aﬂ@mﬂ&ﬁﬁé&%& wherein by
25"substantially” is mgant tha%t %E éaorted TGA feat ures can var abel und 7

“Byrany of the Suitable procedures Known in the" ﬁ?@/ﬁ%ﬁé‘b ity E%allme

Form | can be prepared by Bn

polymorphs. Iﬁ‘?&?ﬂb“é‘i’%ﬁ&l e Tt (s PhR PPreisarsatde dsatrbedirt e mple 6. In some
embodiments Compdackibén uhithepredoet prepeiedyasatiesonise dfinsiix ample diile semer the

embodiments, f-QmPRYAidn e Md SamBeHRERBI S B¥ament for treating a parasomnia.
One aspect of the present invention pertains fo use of a salt or a crystalline form of the
. present invention for the manufacture of a medicament for treating a diabetic-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 progressive multifocal
25 leukoencephalopathy.

One aspect of the present invention pertains to use of a salt or a erystalline form of the
present invention for the manufacture of a medicament for treating hypertension.

One aspect of the present invention pertains to use of a salt or a crystalline form of the
present invention for the manufacture of 2 medicament for treating pain.

30 As used heretn, the term “ireating” refers to, for example, preventing, inhibiting, as well
as ameliorating a disease, condition or disorder in an individual.

As used herein, the term “individual” or “patient,” used interchangeably, refers to any
animal, including mammals, preferably mice, rats, other rodents, rabbits, dogs, cats, swine,
cattle, sheep, horses, or primates, and most preferably humans.

35 As used herein, the phrase “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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30heating crystalline 4-(2-(4-(3-methoxybenzamido)-2-(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 I. In some embodiments, Compound 7 Form | can be
prepared by recrystallizing crystalline 4-(2-(4-(3-methoxybenzamido)-2-(1- 35
methyl-1H-pyrazol-5-yOphenoxy)ethyl)morpholin-4-ium chloride, where the crystalline 44244-
(3-methoxybenzamido)-2-(1-methyl-1H-pyrazol-5-y1)phenoxy)ethyl)morpholin-4-ium chloride contains
one or more crystalline forms other than Form I. Compound 9 Form | One aspect of the present
invention is diteeiedjerans pystadljniadfoidndbrbagetythd {Eb¢img sought by a researcher, veterinarian,
(3-fluorobenzappiglo)- Reé%om?mwéﬂnmamkéryﬂeiaew@mm petezivtbivmp5carboxyformate

(Form I) having an X%% é/vder tcL1°f':€5(%{o{“:nft())attern ?lep”s&'] 5% %‘égéncéedﬁ'@f%é’&zdlos a({eabout 7.0.1n
some embodiments crys”ta e form has an owder diffraction pattern comprising a peak in

terms of 20, airdbodnal 19 W%W@Wé?ﬂﬁéh??‘f?@%ﬁ%@ﬁ%%@ﬁ?ﬁﬁs%@?qsa%f’b‘(’ﬁhder diffraction
pattern comprisinggraks displeras pifiblogl absuiptdtaigpbdilit Eadbsdn some embodiments, the

crystalline form has %Q)Mﬁ;ﬁ&%%% 9@9‘&%@8&@@@&5&&9@%@&9&&%&%&9 teunsat29..at about
13.9 and about 12.5.In some embod |men€§. §ge .Cry alll%e form has an X a%&%%@ iffraction
Bou

pattern comprigfig Pehibet if FRmETSIEe L RENETY BES %0 SURg AR Sre”
embodiments cwvéatwystaﬂlmctcxrmmm%f@?*pb@@déﬂmﬁhemﬁ@iﬁ%@ﬁ%rs|ng peaks, in terms
of 219, at abou bl SrAaulciZa e 3oL IR ilauk JBa2iabbictién 2and about 18.6. In

further 13 embodime h?C%%ta g'aL 100, bas.anxray. newder diffraction pattern somprising peaks,
in terms of 20, at abo 9, about 12.5, about 20.9, about 23.2, abouyt 14.5, about 18.6,

about 26.0, arfd ﬂb’t’j‘ﬁ’t"%“ﬂ fmtyemwe%%ﬁﬁ%@ﬁ?ﬁ %ﬁé’%ﬁ?&?&ﬁ. ‘ésfa‘?ﬁﬁ"ﬁ&%%&"%@ powder
diffraction pattéisaaseilstatitiet| yrabsstisniién hgeaiasrhoprshelnayrtd b syamteiptologribmeh #tat the
reported peakgGRRNMPYoa®aHihd 023: SOIRBAMEeBROdIMents, the crystalline form of
4-acetyl-1-(2-(4-(3-fluorobenzamido)-2- (1-methyl-1H-pyrazol-5-yOphenoxy)ethyppiperazin-I-ium
carboxyfoimate (Form I) has a differential scanning calorimetry trace comprising an endotherm at
about 240 C. IRgse et dnmetfiEéotse crystalline am has a differential scanning calorimetry trace
substantially as showa firfhiglaseeot ftieretasint isuhstantiathitd sopbamzthati tlerepostednD SC features

can vary 25byc@ Htséx l&é%o@m%mﬁy% the.shvstaling f9Rfor more pharmaceutically
4-acetyl-1-(2-(4-( %frobenza 2 -2- galmetmyl 1H P zol- 5%1 enox eth%/ggo%erazmMum
c(t?pé |5:Eﬁ%§rs emb: a

carboxyformat& yhamic vapor s drption profie substantially as shown I Eigure 8
wherein by "sutosteertaliof the presant ineenties R GRbamArSHsatl e eRipPRAPRF -aBYE 5% RH. 30In

some Lmbodiraansgithetcpestalinepiarmaeddat etyipdsiidndd e@afitaipbenpanigoyBsent invention
(1-methyl-111-pyragol.aviRhenoxisiiipipsrazindivpaaubodounals (Formd.iasa

thermogravimetric analysis profilé substantially hown in Figure erein b sub tantially” is
meant that the® Pgﬁiﬂ‘ﬁé‘tﬂ“?@%’?éﬁfﬂ%sc@ﬁ?%?ﬁ’ﬁz EBB[?IS?E 83?“&)% BEBRTESH Be prepared by
any of the suitablerptdeesivhass known in the art 35 for preparing crystalline polymorphs. In some
embodiments Compm%ﬁmmﬂ&mba@m@aﬁeaﬁamme inrExadyiigr&ddeisome embodiments,

Compo rm l C%rﬁcb?c.% c‘ﬁgn%rﬁﬁ?ﬁﬁﬁga%%&%@ Qteleast one compound according to any of
4-acetyl- (2 Enazgi?fuorogenz 2-(1-methyl-1H-pyrazol-
the compound embodlments d1sciosed herem a a pharmaceuncally acceptable carrier.

Some embodiments of the present invention include a method of producing a
pharmaceutical composition comprising admixing a salt disclosed herein and a pharmaceutically
acceptable carrier.

30 Some embodiments of the present invention include a method of producing a
pharmaceutical composition comprising admixing a erystal form disclosed herein and a
pharmaceutically acceptable carrier.

Formulations may belprepared by any suitable method, typically by uniformly mixing
the active compound(s) with lquids or finely divided solid carriers, or both, in the required

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

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

tabletting hubricants, and disintegrants may be used in tablets and capsules for oral
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5-y1)phenoxy)ethyppiperazin.1l-ium carboxyformate, where the crystalline 4-acety1-1-(2-(4-(3-
fluorobenzamido)-2-0 -methyl-1H-pyrazol-5-yOphenoxy)ethyppiperazin-1-ium carboxyformate contains
one or more crystalline forms other than Form L In some embodiments, Compound 9 Form | can be
prepared by recrystallizing crystalline 4-acetyl-1-(2-(4-(3-fluorobenzamido)-2-(1- 5
methyl-1H-pyrazol-5-yl)phenoxy)ethyl)piperazin-1-ium carboxyformate, where the crystalline
4-acetyl-1-(2-(4-(3-fluorobenzamido)-2-0 -methyl-1H-pyrazol-5-yOphenoxy)ethyl)piperazin-1- iurn
carboxyformate contains one or more crystalline forms other than Form |. Compositions 10The present
invention further provides compositions containing Fouu | of 4-(2-(4-(3-
methoxybenzamiti)igsttime gk ispysaziohs i aenpay)etaydmerp bo in fe ik CHasite, s In some
embodiments, tBgnampositions of the & ion.i le 1..about 5, about 10, about 20,
about 30, or abq#%%%g/o gf/:u\g%gg‘tw of ?}E r%%gsﬁ%ﬁ%nﬁgﬁﬁﬁggﬁﬁgg (S, The cBhBBitons of
the invention include at least aBOUL 50, aboat 560 SBol 70 LB Arabsttaebkiiswidshigeut 96,
about 97, about®§ETSrsEh SlitBRIRAdIE ISP s BTG HIEORAY F onmlsitying ipsomescembediments,
compositiochs ofvitdries@ntiodiip el GomprsidfEg R mdanharassericaliipeconiabls garrer.
20The present inygatiepfuaher Bovides It aining Form | of 4-acetyl-1 -(2-
(4-(3-f|uoroben{éﬁfﬁffid%‘ff-%z-(;rf{-gr’r%t%%l)f1H-piy%r%%é-)sﬁ-’%/’glg %‘?Céﬁ%x‘;’(%’_t f/%%ﬁ%?%%‘ﬁﬁ%ﬂhr%cgg}BWBFmate.
In some embodiniente. tRe BERHEERIRIG Ehictn dah il isterilirina the seusipo beforeiibing Sudbout 10,
about 20, aboutStirerabemPAlYs bizlveightolC dinpeanc Biackw &xabiisome: amosipgts:the
compositions ohibidiyvestiendRaluteAiiesshabR - AR0KEE0, about 70, about 80, about 90, about
95, abou§6, about 97, , bout 99% by .weight of Compound 9 FormL _  In some
em bodimtlegnts, com poéﬂft%%%gé\%% é&lrr%@ee on. |ﬁ%‘iﬁl}@£}é) ’b“c%‘n{ﬁ%ﬂ"ﬁla‘ {8%—“8%“? BsemsfAlaceutically
acceptable carrf8F 55 kABtSHE techprpes Reldmpeménhesaria tbars of thebinvbmivrdutivalactivity as
5-HT2A receptorcereitatorsrcotsdingiyseonyataltintiosmsaes leafimeh the aventionsan Re used in
methods of modslaihpehihera-+ii2A: 1S CERIOL DY ' rece. ith a crystalline form or a salt,
or 35compositigpginereof desigribed herejn. In jurther g%%ﬁéh@%%%%ﬁ%ﬁﬁﬁwm&g a salt of the
u

) : 1itors. {enn - et al, . AR .
mventlonI%an be used to modulate gr-?-’l Yéceptors in an individual in need of such

While it is possible that, for use in the weatment, a compound of the invention may, in

an alternative use, be administgred as a raw or pure chemical, it is preferable however to present
the compound or active ingredient as a pharmaceutical formulation or composition further
comprising a pharmaceutically acceptable carrier.
The invention thus further provides pharmaceutical formulations comprising a
20 compound of the invention or a pharmaceutically acceptable salt or derivative thereof together
with one or more pharmaceuticaily acceptable carriers thereof and/or prophylactic ingredients.
The carrier(s) must be "acceptable” in the sense of being compatible with the other ingredients
of the formulation and not overly deleterious to the recipient thereof,
Pharmaceutical formulations include those suitable for oral, rectal, nasal, topical
25 {including buccal and sub-lingual), vaginal or parenteral (including intramuscular, sub-
cutaneous and intravenous) administration or in a form suitable for administration by inhalation,
insufflation or by a transdermal patch, Transdermal patches dispense a drug at a controlled rate
by presenting the drug for absorption in an efficient manner with a minimum of degradation of
the drug. Typically, transdermal patches comprise an impermezble backing layer, a single
30 pressure sensitive adhesive and a removable protective layer with a release liner, One of
ordinary skill in the art will understand and appreciate the techniques appropriate for
manufacturing a desired efficacious transdermal patch based upon the needs of the artisan.
The compounds of the invention, together with a conventional adjuvant, carrier, or
diluent, may thus be placed into the form of pharmaceutical formulations and unit dosages
35 thereof, and in such form may be employed as solids, 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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modulation by administering a therapeutically effective amount of a crystalline form or a salt of the
invention. The present invention further provides methods of treating diseases associated with the
5-HT2A receptor in an individual (e.g., patient) by adniinistering to the individual in need of such
treatment a therapeutically effective amount or dose of a salt or a crystalline form of the present
invention or a pharmaceutical composition thereof. Example diseases can include any disease,
disorder or condition that is directly or indirectly linked to expression or activity of the 5-11TiA receptor.
Example diseases include platelet aggregation, coronary artery disease, myocardial 10infarction,
transient ischemic attack, angina, stroke, atrial fibrillation, blood clot formation, asthma or symptoms
thereof, agitatipheetpsynpemith preait-he aviedalydisandeisydjugdn Sucephpsyahostia) excitative

psychosis, Gillgs dada Touratas suigdiome. Manis fisprdeh-QuanieRi NQ Bpsyehasis. psychotic
disorder, psychosis, acu z]SSpSChIZO hren a chr ronic sﬁuzogpar% nia, NOSs h|zo hre ia ang related

disorders, slee“ﬁ?’a‘fg'étl‘ faPé’B% r"é’l1 G TSI & 5754 FEEERE oé 25 Alopathy,
and the like uﬂﬂf@v@sﬁ?ﬁﬂmf@}ﬁaﬁeﬁmF%W@%QW@@&MWW?%%ry disease,

myocardigl infatstineadbansiemnt ischenit-atackianginanginake, candogtidal fibrillation comprising
administering to a paignt In peed thereof &é@%@%ﬁ&%@&%gﬁﬁ@%ﬁrﬁ%‘}#ﬂ}tlm}% sl Qg grystalline

form of the invention. 20The present invention further provides methods of treating a condition

associated witfPBTERet ?B&Fe‘&&ﬁ%’ﬁ - COFRBIATRGT R %?.ﬁ‘&%*%f%‘fémﬁlﬁ?é%mﬁsevée&?rébly
therapeuticallyreffe dtive: dmo it dbsegaltur @uaysta limaftmizoftveinvé ientiThagrésent invention
further provides.sfhads @chﬁﬂm'gegxﬁh@ diskphblaodutiy Eﬁfﬁ&@ﬂ@@rﬂ'ﬂnﬁ&k @am@ﬂﬁﬁﬁmrmonaw
bypass syoery ndiidud) comprsing.administerng . A aepalientin aesd daeseqla eragentieall
effective amount of & Saft or a crystatiine fSron o the nvention The present’ invention fsurtﬁ
provides methd¥Erothug cribeRe. Akt IS8 HSEFATHERGR %ﬁh&f\ﬂﬁ@ﬁ%d’ﬁ@rm@‘mﬁiﬁﬁﬁlal
fibrillation compsidingcatminisiepstgtéaargatienidasth erdpeutictdipiceffdotiveatvotritiofensakuwoh as

crystalline form,gf {pe.igvanion 3N rpEeR oL mgﬁ%ﬁm%ug@@s Bé%%ﬁﬁs@ﬁﬂ%;@éﬁ&%%ﬁ&g a sleep

disorder comprlsm dmlng,terln to a atllent a th eutlcal effectiv ount of altora
SIEION W o €Xa sa 11 08¢ O BI' 2 B LISB as a stia .
crystalline forn Asrgescnbed Rerem. résen invention further provides me ods of treating a

dyssomri& corﬁbﬁ‘mf”@‘ﬁﬁﬁﬁhmlﬁﬁa%ﬁﬂent a therapeutically effective amount of a salt or a
crystalline form as 35desgibets beteipresent Denpirasent ssivertopiusitiogipstlyifiastisrelneassaiktreating

a parasomnia empFising ASRHTISIEHNGg-RaNan AdRMRsUicabpedesie ameuny of a.salor a

crystalline form as described herein. The gﬁggsent invention, fur rovides methads of treatlng a

diabetic-relate & GTREYIBP BLBRTE B L ifRhn AR ES éeﬁfétfér#f’ fgnt‘h SR ntgﬁyogﬁectlve amount of a
salt or a crystalitherfeasputicatiessupiproidonépafhshall mean a component of a pharmaceutical composition

20 that provides the primary pharmacological effect, as opposed to an “inactive ingredient” which
would generally be recognized as providing no pharmaceutical benefit.

The dose when using the compounds of the present invention can vary within wide
limits, as is customary and is known to the physician, it is to be tailored to the individual
conditions in each individual case. I depends, for example, on the nature and severity of the

25 illness to be treated, on the condition of the patient, on the compound emploved or on whether
an acute or chronic disease state is treated or prophylaxis is conducted or on whether further
active compounds are administered in additon to the compounds of the present invention.
Representative doses of the present invention include, but are not limited to, about 0.001 mg to
about 5000 mg, about 0.001 mg to about 2500 mg, about 0.001 mg to about 1000 mg, 0.001 mg

30 to about 500 mg, 0.001 mg to about 250 mg, about 0.001 mg to 100 mg, about 0.001 mg to
about 50 mg, and about 0.001 mg to about 25 mg. Multiple doses may be administered during
the day, especially when relatively large amounts are deemed to be needed, for example 2, 3 or
4, doses. Depending on the individual and as deemed appropriate from the patient’s physician
or care-giver it may be necessary to deviate upward or downward from the doses described

35 herein.

The amount of active ingredient, or an active salt or derivative thereof, required for use
in treatment will vary not only with the particular salt selected but also with the route of
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The present invention further provides methods of treating progressive multifocal leukoencephalopathy
comprising administering to a patient a therapeutically effective amount of a salt or a crystalline faun
as described herein. 10The present invention further provides methods of treating hypertension
comprising administering to a patient a therapeutically effective amount of a salt or a crystalline form

as described herein. The present invention further provides methods of treating pain comprising
administering to a patient a therapeutically effective amount of a salt or a crystalline form as
15described herein. In some embodiments, the above methods further comprise the step of

identifying a patient, where the patient is in need of treatment for the particular disease being treated,
wherein the identifyisgestepiie perieroiest poatitoapmipisiselinmiaibe;patie v fitog Spatapautically
effective amoupjsafa salkatA SoAINRIM.A% despiked Nerein, 2000 aspedt of the present

invention pertallg}i] é use of a salt or a crystalline form of the present invention for usé in aTiethod of

treatment of tha NGMEAPSPEATRETEBE Y iRerHpyolate MR §aetitrtAdngrasdst sueemtion pertains to
use of a salt ob@iepistatiménfalrodetiie mebensinkentidnon Ubesinma thethethafdraatsaent of a

SHT2A-relatecgisgttiaiont e RirasLebaRInNgl hodiby: lereRkisnQRe.AaPashafihe present
invention pertginsto uss hq,ﬂfsaﬁl salt or a %%fg;aqjlkingggrrn@n o{ltge Jgresent i venéiéon in a method of treatment
id ISease. Myocardial INFarhon. franSTh e eRUmiT Ak,

of platelet aggregation, coronary artet

angina, stroke™ St B ARG Brogtschot feltraePrrasis® arse sy hfwems Rersotniagitatiomwor a

symptom theréufiude iz irralagis oreighs, ser dicnduteddisy chasisocatiiathapsyebesisiGiesde la

Tourelte's syndieie, 0P RiEets 0887 A6 OB RRGNAR BRY GIAIE isQst, pSychosis
er

acute sgt&izopg nia, chronic cﬁghizo%gaema renia and related disorders, $leep

, schjzo :
disorders, diabente rIRled G EaTaers B RskaeEiR °r§i?ﬁ§§géﬁ RETIS R CAPRAIB &AS B %he human or
animal body by RRBrAgyirexielivspeerssia Bikiedn pirkathrspeniti s dererde dfassatasriabeiystalline
form of the 35preseniripehiiarifas LBRIOR I OMakdrEaiie BtOfCAHAPARNRHRYAHISEASSd in
myocardial infaggticsh diarsRLeAe e Ack ARelh, SHOKE oL laLIbILANRRIR he fuman or

animal body b Uthera}rg - en foelE ,aspeé:_t of the present invention pertains to use of 5 saltor a
crystalline form 01 the %’r LT BRSSPI R eI IR b (e setrRatRil 2PebR arprPEEeatritdE with
platelet BYygredaifstiom isisleried am aseerdimms wiskly tayithefmpys as citeOsteras pButsofthe pabdente
invention pertaigfiensg ol el sallehs, Gidiainetfieraforl 39 sRReRERLNY BRIARFPINSS: IR Afpethod for
reducing the rigk qf bload clotformatian in an a ioplasty or.coronary bypass syrgery indjvidual by
therapy. One aspect of theigﬁggé{ﬁt?ﬁ%éﬁct? nlperq%%l)r?gstag%%%do Y %%/%fxgnc?%%ﬁ%'g%owlﬁ the

present inventiBHTSFHLRCIT SRS O FET HRIGERRPIRYIEK B iacheenstiedrriibin veriitdividual
suffering from atrial fibe#lléigmdoieth erapso@@erdlnbp ectsofthicrpresefd doveatinnipedtaingte use of a

salt or @orystabinmiaemach herepeaehieNaRIR (REHSE, I avaeihed ok TealingAsieaR disgrder in the

human or anlni%!:: Qt?bq}{ots)gi@e :E %@X/’be further divided, e.g., into a numiber of discrete loosely spaced
administrations. The deily dose can be divided, especially when relatively large ameunts are
admunistered as deemed appropriate, into several, for example 2, 3 or 4, part administrations. If
appropriate, depending on individual behavior, it may be necessary to deviate upward or

25 downward from the daily dose indicated.

The compounds of the present invention can be administrated in a wide variety of oral
and parenteral dosage forms. It will be obvious to those skilled in the art that the following
dosage forms may comprise, as the active component, either a compound of the invention or 2
pharmaceutically acceptable salt of a compound of the invention.

30 For preparing pharmaceutical compositions from the compounds of the present
invention, the selection of a suitable pharmaceutically acceptable carrier can be either solid,
liquid or a mixture of both. Solid form preparations include powders, tablets, pills, capsules,
cachets, suppositories, and dispersible granules. A solid carrier can be one or more substances
which may also act as diluents, flavoring agents, solubilizers, lubricants, suspending agents,

35 binders, preservatives, tablet disintegrating agents, or an encapsulating material.

In powders, the carrier is a finely divided solid which is in a mixture with the finely
divided active component.
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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 for treating a parasomnia in the human or animal body by 15therapy.
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 for treating a dyssomnia 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 20present
invention for use in a method for treating a diabetic-related disorder 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 for treatin ressive multifocal leukoeneephalopathy in the
human or animal body by ¥FEr Comggﬁ%g f’i’% STER ARt TRVER (B A RfE w5 1S &8 4%alt or a
crystalline formeeatfagity m@%ﬁW@m@ﬁWﬂﬁs@Wa:%%% fepitecdEpRngsERension in the human or

animal body by therapske powdas ardisapietsahife presenmeRiompetiaiatit Useokaisalt or a
crystalline form,gh e RSLINEANGD JRbUsAd Buah AIOEIEAING AR (103 BBap g animal

body by therapy. 300ne aspect of the present invention pertains to use of a salt or a crystalline form of
the present invEFIEH P6 MR HYSROTRIERE: SO HEROATHE WPy e prornis psrE htfer. One
aspect of the pressririnvessery p8ritabls tervise rpoaicoradhpts imerfeprenfithearesént invention for

the manufacturﬁ@h@smqisamri&}toe&g%atiM&@@%@M@ﬁasmh,cgé%w@g;@mqisease myocardial

infarction, tranaeg_l ctnelmlc l%cgr ina, tquel trial ?iSflbrll fion agloog(}%lgtformal %sthma or
symptoms there6 %gl ation oras mp e(iﬁdworalﬁssorﬁers Cfrug induced’ psyc}'|03|s

excitative psyc%%l%e}”@ﬂ!’é@%@%ﬁéﬁﬁéﬁ@%ﬁﬂ%ﬁ%ﬁfﬁ%’éﬁ&ﬂéﬁwé%i*m’@é‘ﬁ’é‘}’cho&s,
psychoti¢ @isorelenpsiiahg sisiegialise cactizophicnp, ciirakddrsehizo plerenies M Sosehizofhsenia and
related disordegspsleen Msoriers  dianatis elalad Ao 8, RRIE S MR AC @i mitarty,

Ieulcoencephaloap th&ya}[ld 0‘One as ect of t f qsent |nvent|on rtal tho use of ar?alt or a crystalline
ctu

form of the preSEARGEAIER glﬁ"lca%lffja TRt RORRERT Efsfc?r‘ BNG e SPSNSHT 8RR disease,

5myocardial |nﬁ%ﬁ@ﬁ%ﬁﬁstﬁah‘éW@W@tm@%@wgimﬂﬁmke, and atrial fibrillation. = One aspect
of the present inventi@upetinsgdeugpestbtesallor saiysiakinedonns af timprasest tayeniion for the

manufaciyre of 4 medlcaneoLIat eating onsilion sl d I A6l 3G 4R 00ncouer, O

aspect of the present |n\{)ent|on pertains to use of a salt or a crystalline form of the 10present |nvent|on

for the manufaltiFEbfs FhEli3ndne 1’8?‘?8%!Bﬂﬂ%g‘fﬂguﬁgf{WI3&568I8?%5W&9qﬁegﬁrﬁﬁﬁfgplasty or
coronary bypagsodsgéligvieiiyiehedl a@tbershpydotsofidifz. present invention pertains to use of a salt or a

crystalline form of the Formulations suitable for vaginal administration may be presented as pessaries,
tampons, creams, gels, pastes, foams or sprays containing in addition to the active ingredient
20 such carriers as are known in the art to be appropriate.

Liquid form preparations include solutions, suspensions, and emulsions, for example,
water or water-propylene glycol solutions. For example, parenteral injectien liquid preparations
can be formulated as solutions in aqueous polyethylene glycol solution. Injectable preparations,
for example, sterile injectable agucous or oleaginous suspensions may be formulated according

25 to the known art using suitable dispersing or wetting agents and suspending agents. The sterile
injectable preparation may alse be a sterile injectable solution or suspension in a nontoxic
parenterally acceptable diluent or solvent, for example, as a solution in 1,3-butanediol. Among
the acceptable vehicles and solvents that may be employed are water, Ringer’s solution, and
isotonic sodium chloride solution. In addition, sterile, fixed oils are conventionally employed as

30 a selvent or suspending medium. For this purpose any bland fixed oil may be employed
including synthetic mono- or diglycerides. In addition, fatty acids such as oleic acid find use in
the preparation of injectables,

The compounds according to the present invention may thus be formulated for
parenteral administration (e.g. by injection, for example bolus injection or continuous infusion)

35 and may be presented in unit dose form in ampoules, pre-filled syringes, small volume infusion
or in multi-dose containers 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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present invention for the manufacture of a medicament for reducing the risk of blood clot formation in
an individual suffering from atrial fibrillation. 150ne 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 a
sleep 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 a dyssornnia. One aspect of the
present invention pertains to use of a salt or a crystalline form of the 20present invention for the
manufacture of a medicament for treating a parasomnia. 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 a diabetiowel detditontkeenO vech op setrshiire prekdirinavaditodispertaiasdontsse of a salt or a

crystalline formegktheipeasend ionesiigrdanthe.ranuiaeive oha, medicanegatdpidieatingpiogressive
multifocal 25leykoencennalepalWini-.NG A7 06GHSS he 9&%%%%1%9\4%@“9&&%@6" AR “esg of a salt or

. b Ve £.8.
a crystalline form of the present invention for the manutacture of a me icament for treatif

hypertension. SEinBYIEREH & HEHPSEEREfSvention pertain a to use of a salt or a crystalline form of
the preseft invention fequtmniamufattuse iblnfed mahmentfobtrpatingdaidi SOWmg seshierslingthe
term "treating” #ef@ks 18 o R%BNPRI SvaRieMRNIh JRHIRLIBdoR:WE havoAeliiRlint Adinease.

condition or disord§r in gn .ingividual. As used herein, the term "individual” or "patient," used
a CEIrc,

interchangeablfetpefc’é% 0 any animal, including mammals, preferably mice, rats, other rodents, rabbits,
dogs, cats, swine, catfhUEPRSTSIFAFS sBitmIaTeEI e 53D BréfrasisPRUMEHs Bsisdiddeiherein,
the phrase "therajpeutiealbpefféctiveamduniicefensttodh evamauntuedl ac iyetionin paus dedis,

pharmacgyticahaggiinat &licha ihe-iglogical A MEAIGING! SRSPABS &-Bvi: é_!éﬁ&?di&%@g%ﬂes.an'mah
individual or human th&t |s_bq| 0”9*}}@ a researcher, ﬁ‘t rinarian, medical doctor or other
clinician, which includ8&*3AE 6 méFe 8P e Fo RETgHons ¥ 1%31:5?8@3?1%8 ST S8 ample,
preventing a disefaseusotidigyi draisorersttianadaneividdainisheieay Blplavidfosedtdute disease,
condition or dispideskuidpasipal, yel baxpemnena«aE displayithe mailhelegy, o sympiormalelegy.of the

disease; | _(zhinubUing ihe discaski/ e sulphib kg lsgase. AQudlion o igarder n an
mdmdugﬁthat Eeggerlencmg or displaying the pathology or symptomatology of the dlsgase, condition
or disordet (i.e.'& é‘fﬁﬁé%ﬁﬂ‘&f“&é@%‘%pﬁ?&ﬁ%?lfﬁe pathology and/or symptornatology) such as

stabilizing viral load irfFthdopées asifranidrarinfée iorsragrmis the compounds according to the invention

may be formulated as ointments, creams or lotions, or as 4 transdermal patch.
Ointments and creams may, for example, be formulated with an aqueous or oily base
with the addition of suitable thickening and/or gelling agents. Lotions may be formulated with
20 an aqueous or oily base and will in general also contain one or more emulsifying agents,
stabilizing agents, dispersing agents, suspending agents, thickening agents, or coloring agents.
Formulations suitable for topical adminisiration in the rnouth include lozenges
comprising active agent in a flavored base, usually suerose and acacia or tragacanth; pastilles
comprising the active ingredient in an inert base such as gelatin and glycerin or sucrose and
25 acacia; and mouthwashes comprising the active ingredient in a suitable liquid carrier.
Solutions or suspensions are applied directly to the nasal cavity by conventional means,
for example with a dropper, pipette or spray. The formulations may be provided in single or
nuiti-dose form. In the latter case of a dropper or pipette, this may be achieved by the patient
administering an appropriate, predetermined velume of the solution or suspension. In the case
30 of a spray, this may be achieved for example by means of a metering atomizing spray pump.
Administration fo the respiratory tract may also be achieved by means of an aerosol
formulation in which the active ingredient is provided in a pressurized pack with a suitable
propellant. If the compounds of the present invention or pharmaceutical compositions
comprising them are administered as aerosols, for example as nasal acrosols or by inhalation,
35 this can be carried out, for example, using a spray, a nebulizer, a pump nebulizer, an inhalation
apparatus, a metered inhaler or a dry powder inhaler. Pharmaceutical forms for administration

of the compounds of the present invention as an aerosol can be prepared by processes well-
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10(3) ameliorating the disease; for example, ameliorating a disease, condition or disorder in an
individual that is experiencing or displaying the pathology or symptornatology of the disease, condition
or disorder (i.e., reversing the pathology and/or symptomatology) such as lowering viral load in the
case of a viral infection. 15Pharmaceutical Compositions A further aspect of the present invention
pertains to pharmaceutical compositions conrising one or more compounds as described herein and
one or more phalinaceutically acceptable carriers. Some embodiments pertain to pharmaceutical
compositions comprising a compound of the present invention and a pharmaceutically acceptable
carrier. Some 20embodiments pertain to pharmaceutical compositions comprising a salt of the present
invention and &siiayindkerticay adebpdisi et e eggnteatipodimenanie teliitapPrarmaceutical
compositions chsppEsingAGeystabinms of thepesse nivavintibnane aphalanacetiicatys acceptable
carrier. Some GpRU RSB RIESEUPIGRY ORIl AaEIRRY.! BIAUHANG Bhnzyt alcotol

25pharmaceutical composition comprlsmg{)admlxm g at least one compound accordln to any of the

compound emBbeffeRLhIS S SR AFS APSRE P AERARSEE ?&?ﬁ??&%gﬁ@f?‘éﬁ > Some
embodiménts eblifielipresdirpimvention mme@mmmmwmmapmmwmmm position

comprising adibeig 8k diasai%qﬁ:berﬁi&h@@ddﬁmbwmu&@aﬂx@m@ia&m@m@&ome

embodiments gt}tﬂmgte%s% E’ in &ntlon q §‘ﬁ %Q&% gﬁodc%%g\ 1311Hg?i;‘\‘{maceutlcal m otsmon
close y

IFF 50 CGI‘R&{ 6
comprlsmg admlxmg a crystal Torm dIS eremn an armaceutlc | accepta le carrler

Formulations i} Be gidarkh Joshyiatimasarhe tosg ol EXmmsan rb RIS TR the active
compound(s) with liquidioendinedydivictelddsibliddairrigrsiiar oot rinptireaequire th3bpropartieasiand

then, if WGSS%%J&HB}Q%Q%JQEB%BW'ééHE?aiW%a%@@%ﬁﬂ PRERE size fo@%‘ii@@kﬁé Sx&pignts,
such as bindin alglentsé fl||? sS cgptable eItln%a ntg tabﬁ)ttlgglubfncants %nd disi ntegrants may
tio

O S1ZE.
be used in table?s and capsule fororal  administration. quU|d reparations for oral administration

may be in the &R §5|ﬁ¥mﬁ§12éﬁ?&}s%§n defredueBrbR a2 dheivasesarehEizte Ml ely, the
oral preparationsinedygpatienthe joserembiigedowder that can be reconstituted with water or another

suitable liquid Veh'C'eﬁ?é‘%&@?M&EM%&%@QM%?%%@%@&@Q@HQ@M&W ibag-agents,

non- aqu?&us 5veh|cles d|n %E)Ple oﬂ%O servatlves and fl vorln an d coloran be
added (o the GTRFRFapZERIESH B TSI RO GREh A1 D P oﬁ/t?ﬁg‘tﬁ'é‘}é
compound of tlﬁfeﬁm‘té’ﬁﬁWW&WQWWBI@@%WH@W%@@%’& before filling and

sealing an appmpraiRiiakns pengerderrithese fore pistiadeaw axanmes. Ofibedwaa\-appsepate
methods well kpown ﬁ%&%ﬁ%ﬁ&%@@s@%&%?é%%&ﬁé%cala%e%%%%ﬁé’e%? : %pré‘éﬁ'iﬁ ivention can

be formulated intd pharmaceutical compositions using techniques well known to those in the art.

Suitable pharnfAcETRes, Soee &Sk @e&?wg%%ﬁ%TMBﬁmWﬁﬁ%ﬁ HeFLRPAUFE known in the art;
for examle, see RendihgtbasiFverSci nocpamthPractivefokPhiarvrit o206 fBuhs 2000 chifspmabit

Williams & WilkiRgadudi o uEaaRa& tud\ukf d6deabinkbiMailgi- isassibleithabioe use.in the treatment,
a compound of the |r1)lgnpt|ﬂp

cOmpo %?%’dé@age form can be a packaged preparation, the package containing
discrete quantities of preparation, such as packeted tablets, capsules, and powders in vials or
ampoules. Also, the unit dosage form can be a capsule, tablet, cachet, or lozenge itself, or it can
25 be the appropriate number of any of these in packaged form.
Tablets or capsules for oral administration and liquids for intravenous administration are
preferred compositions.
Some embodiments of the present invention include a method of producing a
pharmaceutical composition for “combination-therapy” comprising admixing at least one
30 compound according to any of the compound embodiments disclosed herein, together with at
least one known pharmaceutical apent as described herein and 2 pharmaceutically acceptable
carrier.
it is noted that when the 5-HT;, receptor modulators are utitized as active ingredients in
a pharmaceutical composition, these are not intended for use only in humans, but in other non-
35 human mammals as well, Indeed, recent advances in the area of animal health~care mandate
that consideration be given for the use of active agents, such as 5-HT>4 receptor modulators, for

the treatment of a 5-HT,, mediated disease or disorder in domestic animals {e.g., cats and dogs)
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an alternative use, be administered as a raw or pure chemical, it is preferable however to present the
compound or active ingredient as a pharmaceutical formulation or composition further comprising a
pharmaceutically acceptable carrier. The invention thus further provides pharmaceutical formulations
comprising a 20 compound of the invention or a pharmaceutically acceptable salt or derivative thereof
together with one or more pharmaceutically acceptable carriers thereof and/or prophylactic
ingredients. The carrier(s) must be "acceptable” in the sense of being compatible with the other
ingredients of the formulation and not overly deleterious to the recipient thereof. Pharmaceutical
formulations include those suitable for oral, rectal, nasal, topical 25(including buccal and sub-lingual),
vaginal or pareeiaPthstRTAY ffPaRNsCasusiiss ettandstieandihtribnbirsy abrdiamtdh or in a
form suitable far e mrinistratitily bycdtbafatibrpitsuiflatignierdoyi® tnsilesmadpatdh. stcansdesmal
patches dispense a drug at a controlled rate by presenting the drug for absorption in an efficient
manner with a minimum of degradation of the drug. Typically, transdermal patches comprise an

. CHLREII OIS . " . .
impermeable badkiii§ fayer, a single 30pressure sensitive adhesive and a removable protective layer
with a rel@ase liner. OxeugtOReRria S kAT BHey Brisvifeghierfea itirdntraisgrocdae b feHPiques
appropriate forsnaKactEing eeessetk-afticari @akpa siat pahpaicthliasediyp udh ethaeds, of the
artisan. The ¢ 9yr{}g§6%%%?§pmgg&oﬁgﬁwl\@g §1$W§gg&g9{ @-@lﬂyﬁ, S8k, QL diluent, may

thus be placed into t pharmaceufical formulafions and unit dosages 35thereof, and in such

) ] S
form may be eRSBRySPRERLIRFEPERRR: 2844 dee o AR LEFRMET BPIRBL S AR ReWAlviome,
suspensions, ehtelions0efixirs | gekbort ddpSuated fitleebwith flve:dameboall fofrerral trsebovt therform of
suppositggies fepretial admimnistaiioneE.in the form of sterile injectable solutions for parenteral

(including subcutaneops) use, Such pharmaceulical,campasitions andunitdosade farms inereof may

comprise conventional ingredients in cor?(/entlona roportions, with or without additional active

compounds or FrRG HRESa FeriA e dEsyes irnde rlrebmerrar ceeithnrerehaetee dffount of the
active ingredient comeemsdiseinitialiyeiliterdice todaibkitbgage havige ¢eelse msmplopd:arbonfor oral
administration,the.ahannacsulicat camResiinp R LRe-0ha s fi falaxample, a tablet, capsule,
suspensj@n or liquid. The rmaceutical.camposition is, preferably made in the form of a dosage unit
containir% a particulafkgrlﬁspg%%%rg Ilt"neH %%%\%ﬂn"g%"éié’rﬁ‘? é%fﬁfﬁgg l(})/af1'risn§c “%823’°éel{}%1|?§%‘re capsules,

tablets, powdeFePHiaRTie ForERT BParE rrowen eltdntEriona SHtHiCEL S et diog Rfannitol,
corn starch or ptatassidinghgraithilovidee Buhadcirpgtal inerselieioseratiiifobdwenvativesyrdeacia,
corn starch or gelafing,with,disipjegyators such as corn starch, potato starch or sodium

earboxymethyleellulogg; angh\évljgpnlu‘bri?,apéts such as talc.or ma neai.um steﬁ;}‘rﬂed Thebactive Ii\ngredient

.. i, . ers 10 mongcyclic or polycyclic aroma oCarbons suc
may also be admlnlstereas%y |nJec’t|o as a composi I(% Wherpel , 10I example, gaﬁne, (§’ex rose or

water may be @selgraxamslitabayl Spnhihcatineeny aeesnibenyhindnyl indegih gadi fgdilt- the
present inventighreletseiatergaphysiniagicad y-iune tionaheen vative Hheneof can be used as active

ingredients in pharmageyticad compQSIHonR,SREEIIcRIY25-5:HT2A dershiglmerulalors Byathe term

"active ingredient" is defined in the context of a é'Eharmaceutlcal,composnion" and shall mean a

component of & Yt ARG ER B SRS OBtRA D B R R SR R e 8cBIOG e B, as
opposed to an *inkgomvas igjtesldanblgdmiéiyiple bonds. Example cycloalkyl groups include cyclopropyl,

25 cyclobutyl, cyclopentyl, cyclohexyl, cyclohepiyl, eyclopentenyl, cyclohexenyl, cyclohexadienyl,
cycloheptatrienyl, norbornyl, norpinyl, norcarnyl, adamantyl, and the like. Also included in the
definition of cyclealkyl are meieties that have one or more aromatic rings fused with (i.e,,
having a bond in common with) the cycloalkyl ring, for example, benzo derivatives of pentane,
hexane, and the like.

30 As used herein, “heterobicyclyl” is intended to mean a bicyclic ring, as described
herein, wherein 1, 2, or 3 ring carbons are replaced with a hetercatom or group selected from,
but are not limited to, the group consisting of O, 8, S(=0), 5(=0),, and NH, wherein the
nitrogen can be optionally substituted, and 1 or 2 ring carbons can be optionally substituied with
oxo or thiooxo thus together forming a carbonyl or thiocarbonyl group respectively. In some

35 embodiments, one of the rings is aromatic. Examples of a heterobicyclic group include, but are
not limited to, 2,5-diaza—bicyclo[2,2.I]hapt-Z-}}I, 7-aza-bicyclo[2.2.17hept-7-y], 1,3-dihydro-
iscindolyl, 3,4-dihydro-1H-isoquinolinyl, octahydro-cyclopentafcipyrrolyl and the like
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would generally be recognized as providing no pharmaceutical benefit. The dose when using the
compounds of the present invention can vary within wide limits, as is customary and is known to the
physician, it is to be tailored to the individual conditions in each individual case. It depends, for
example, on the nature and severity of the 25iliness to be treated, on the condition of the patient, on
the compound employed or on whether an acute or chronic disease state is treated or prophylaxis is
conducted or on whether further active compounds are administered in addition to the compounds of
the present invention. Representative doses of the present invention include, but are not limited to,
about 0.001 mg to about 5000 mg, about 0.001 mg to about 2500 mg, about 0.001 mg to about 1000
mg, 0.001 mg 30to aHeutssHbeHE, PO ICRES AHBHI2BE M, %%GP@WW@‘%QEO’E}W%OM 0.001
mg to about 5@ngcadig ahayt-thAin Big to aboutf2b mgz-Multipicdbse stmayolitachrinigtéyed during

the day, espegj %\mer@p@m\s Iy JRIGSAROURES: RS g%w%@@&ﬁ@%@& OLSRMRIERS OF 4,
doses. Depen |ng9 the indjyi uaI and as d\i ege q%elg the e]ntslphysmlan or
rom

care-giver it m i/gde é%S%%’ aEERAS W or ﬁer s%es%n &d 35herein.
The amoént ofcaeﬁwm'qmm@ﬁf&ﬁ %ﬂﬁ%‘fﬁl&’ M@W&W@%?@Bﬁ mﬁé&%?%@m’q}’éatment
will vary not onyowgtitihepemticulaasaibs alecteshhut alsa sithieorpubenf admiaisivadian: the nature of

the condition belog paled,And 1%,age At eRURIoR.a e, allenl A Wil UmGeliie gt the

discretion of the attendant physician or clinician. In general, one skilled inthe art understands how to

extrapolate in i}}ﬁ;ﬁ“&ﬁi’&‘oﬁ‘ﬁﬁ’f@ﬂW@%ﬁ‘gﬁs%fé?ﬁ’%l}bﬁgﬂﬁsﬁﬁrﬁ?ﬁ?ﬁﬁ%dté’l o5 et %lrch as a
human. In some gitedmstaitossisthess Soxtiap datonslylayaver ehp be dbsidutaiotvaswesdghitedf the
animal model iEﬁ%@E@H@Q&&Q@G@&@&@H%I@S&M&m@ mifephlisohsiganifewever, more often,
these extrapolfilt#p S cgr%mnc]glt ds [“ﬁa s gc on wel _g %Iqjut ratil&er I(;i dgrgigm Qo%egg&yoolf jlactors

Representative factors inc pe a? ’V\/elg sex. diet condition of the patient, the

severity of the SHEEaEeRiHTEFEMPBF R sﬁ%&?ﬂllﬁﬁﬂrﬁﬁawﬁﬂféﬂ%o?ﬁﬁ@%fg@wggﬂh

activity, 10effichéyzoptiayhactiemstitignentbtictlogy prifiesngfdhdoariics Briabimjotndeaipidyed,
whether a druglg@}g@%ﬂgxpm is utilized, or whether an acute or chronic disease state is being

treated aqr, prophyIaX|s Is con ucted“ &8” wqether fgg@eﬂrﬂggtwew an sare adrglnlstered in

addition 10 the compouna fﬁem resen Tvefition and as ?’rt ofad d"f:y ination. The dosage

regimen for trehlfﬁigcafﬁi’%é?é ]Wﬁéfti‘é?ﬁ‘%/ﬂt‘ﬁ %ﬁ@%&ﬁfﬁ&ﬂﬁ&?ﬁ‘ﬂ?ﬁ‘lé\"&bﬁE}B@rﬁ(ﬁ’%g&ﬂﬁfsnMerntlon is
selected in accuedaneel with;a iratiely facions asivien aptle, hhsdihg astaabdhsagéaraginen
employed mayan: Wigel, %{ﬁ%ﬂiﬁ%@&%@@y %&a@feﬁqmmr&%%ﬂ M%me ne
skilled in the art will reco n|ze that d E’ "i%e‘é dosage regimen o {Qr.llde geﬁ%‘ﬁg (?l $ can be
tested and, whe&3pipY % IF BEGERer v h%%%ﬁ'?’od%?zﬂl S m@ézcr’l G e8iréd dose may
convemé’iﬁ)tly bé. %}ﬁbﬁmﬁeéﬂiﬁlal@%@Ms@@%ﬁﬂbﬂrd@ﬂ@b@%ﬁ%?ﬁ%@?@@@ﬂhpproprlate
intervals, for exgmpigdaRsMBAIREGE, IQUABY MR SHN-AASeS Bahdaybenzothienyl-S-oxide,
2,3-dihydrobenzothienyl-S-dioxide, benzoxazolin-2-on-yl, indolinyl, benzodioxolanyl,

benzodioxane, and the like. In some embodiments, heteroaryl groups can have from 1 to about
20 carbon atoms, and in further embodiments from about 3 to about 20 carbon atoms.. In some
25 embodiments, heteroaryl groups have 1 to aboul 4, § {0 about 3, or i to 2 heteroatoms.
As used herein, “halo” or “halogen” includes fluore, chloro, bromo, and iodo.
As used herein, “alkoxy” refers to an -O-allyl group. Example alkoxy groups include
methoxy, ethoxy, propoxy (e.g., n-propoxy and isopropoxy), t-i)utoxy, and the hke.
As used herein, “haloalkoxy™ refers to alkoxy substituted by at least one halo.
30 As used herein, “acyl” refers to 2 carbonyl group substituted by H, alkyl, alkenyl,
alkyryl or carbocyelyl. Example acyl groups include formyl or acetyl.
As used herein, “arylalkyl” refers to an alkyl moiety substituted by an aryl group.
Example arylalkyl groups include benzyl, phenethyl, and naphthylmethyl groups. In some
embodiments, arylalkyl groups have from 7 to 20 or 7 to 11 carbon atoms.
35 As used herein, “heterocycloalkyl” refers to alky! substituted by heterocyolyl.
As used herein, "oycloallkylalkyl” refers to allgyt substituted by cycloalkyl. .
As used herein, "heteroarylalicyl” refers to alkyl substituted by hetercaryl.
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The sub-dose itself may be further divided, e g, into a number of discrete loosely spaced
administrations. The daily dose can be divided, especially when relatively large amounts are
administered as deemed appropriate, into several, for example 2, 3 or 4, part administrations. If
appropriate, depending on individual behavior, it may be necessary to deviate upward or 25downward
from the daily dose indicated. The compounds of the present invention can be administrated in a
wide variety of oral and parenteral dosage forms. It will be obvious to those skilled in the art that the
following dosage forms may comprise, as the active component, either a compound of the invention or
a pharmaceutically acceptable salt of a compound of the invention. 30For preparing pharmaceutical
compositions from the GGG BPdTEpreesianiaieeas ifneeaiadho ATty Sereapiiu refers to
pharmaceuticathe dooepmivigeibar vé rivan dbreithetssokdsHiguidnnessorix to o ieth i:Folickiorm the
preparations inghige:REWars. dakiets: fils:carsylgsieachalsSURRosiaries: and dispersible
granules. A solljgaceagirier can be one or more substances which may also act as diluents, flavoring
agents, solubillze%s, ubricants, suspending agents, 35binders, preservatives, tablet disintegrating
agents, of an encapsyatF ReEtEsi e torm nspesfimed eiere 4 e tepledamsyt @hAadedreestioneltioh is in a
mixture with thevfine byodikidiestactivé-goimpandsthle or gdupablets, the active component is mixed with
the carrier having the gaessan.inding:6aRAGINIMRIARIS RIAROTIRNS 496, SOMBASIRHLY the desire

shape and size. The powders and tablets may contain varying gercentage amounts of the active

compound. A rEBTEBEMATITE AROTRITR S BOREE I BPEIRTHR S HORRM P I HBH T spercent
of the active corfbeamdsro\Ragesiaresrtiares wotidskemiadhe H anltinisfoutdidediottimrange are

necessary. SuisphiedpasiaretorpeTeLs ane) b letse gy UPbEathanate-Raohesiynisiearate,
tale, sugar, ‘aclose, ReGUIRK R, SIRIEN, APEIR JragRGR M. MEhEElage. sodlum

carboxymethylcellulose, a low melting wax, tocoa butter, and the li e térm "preparation” is

intended to include th&* ST ARHBHBF e PLeRIIE B ASTRE iR B Al henrisHatendl as carrier
providing a capkatetintivh il vihemclivmicehaponenThwitbed favithwettcar et dejsaentioyrdéthby a carrier,
which Iis thu_ﬁ i@@&ar?aiaﬁ@@wﬂhakg ﬁﬁﬁuﬁﬂg{)gﬁﬁ%%ﬁ am&gg@%&@;@%@fﬁg@%ﬂ@gﬁ% :QQW_derSF,
capsules,«pills,.cachets, and lozenges can be used.as salid forms suitable for aral adminjstration. For
prgparin%sgupplc%t%i}%iﬁsl?%yl%fﬁrrﬁg tlﬁé a ,Sscﬁ%h as %agjaﬂ%atﬁxéeéﬁa fkegfc:f%f%%ﬁ/scgﬁa &€°8% cocoa
butter, is first nf8R&es &h @S esmPoRentidwidp Srsad Adubishdvtsrnereisihems by stirring.
The molten homfzgenreusimentiteeyis then poured into convenient sized molds, allowed to cool, and
thereby to ?Oﬁdify- The F&s%@@@ ﬁﬂﬁ%%@ 39&}6@9&1%39%'5?@@9& %%Xﬁ%i%@i‘é&(%&?@s

essaries, tampons, creams, .gels, pastes, foa sprays cqntaining in addition to the active
ipngredient 205&%ngfr?}r%rg%dgﬁﬁ%%}r?’ ngﬂ?ecr’gssfﬁ({f%%ﬁgéﬁrcgp(ﬁ% rél.c%Ynﬁl'_ﬂlﬁfjig”f(t)a STEsaations
include €8lutiofi&T beispuiaTirlly noneeastivasiohichrctassieamsterivaarsiepialehprspyedieteyool solutions.
For example, pavanteral deatiperdiaicdaprapdl ationscaan: be: ormudated:3s solbaasdaaHeans

polyethylene glygol salytion.Jrigetable preparations. fonexAmale; sIaHls inigeiahle agueous or

oleaginous susfpensions may be formulated accordln% .
eaction can be carried out in one solvent or a ture of more than one solvent. Depending on

the particular reaction step, suitable solvents for a particular reaction step can be selected. In
25 some embodiments, reactions can be carried out in the absence of solvent, such as when at least
one of the reagents is a liquid or gas.

Suitable solvents can include halogenated solvents such as carbon tetrachloride,
bromodichloromethane, dibromochloromethane, bromoform, chloroform, bromochloromethane,
dibromomethane, butyl chloride, dichloromethane, tetrachloroethylene, trichloroethylene, 1,1,1-

30 trichloroethane, 1,1,2-frichloroethane, 1,1-dichloroethane, 2-chloropropane, hexafluorobenzene,
1,2, 4-trichlorobenzene, o-dichlorebenzene, chlorobenzene, fluorobenzene,
fluorotrichloromethane, chlorotrifluoromethane, bromotrifluoromethane, carbon tetrafluoride,
dichlorofluoromethane, chlorodiflucromethane, triflucromethane, 1,2-dichlorotetrafluorethane
and hexafluoroethane.

35 Suitable ether solvents include: dimethoxymethane, tetrahydrofuran, 1,3-dioxane, 1,4- )
dioxane, furan, diethyl ether, ethylene glycol dimethyl ether, ethylene glycol diethyl ether,
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95to the known art using suitable dispersing or wetting agents and suspending agents. The sterile
injectable preparation may also be a sterile injectable solution or suspension in a nontoxic parenterally
acceptable diluent or solvent, for example, as a solution in 1,3-butanediol. Among the acceptable
vehicles and solvents that may be employed are water, Ringer's solution, and isotonic sodium chloride
solution. In addition, sterile, fixed oils are conventionally employed as 30a solvent or suspending
medium. For this purpose any bland fixed oil may be employed including synthetic mono- or
diglycerides. In addition, fatty acids such as oleic acid find use in the preparation of injectables. The
compounds according to the present invention may thus be formulated for parenteral administration
(e.g. by injectidistfiveexanolalivuityinfbatidiethyleonghvaduldiid st SB:tmilten alybe gregbyited in unit
dose form in ampeulessIRrerfligg syiagesismall volume infusion or in multi-dose containers with an

added preservative. e Bhamaceyical campasiions mpy e HEl IR A isRRRSoRs, solutions,

or emulsions in oily or a uegus vehicles, and may “contain formulatory agents such as suspending,
stabilizing andrsEgRYerditehdantecRrehAnlenP ehesbdve-Troilmentae. stimsoimal form,
obtaineddy asepticddlatiopaodlsteniaisalidtiombly lYophiktalibntdroidoluliokphol. tbnstinitdmlwith a
suitable \éehiC@{ﬁr& btﬁaﬂsi, B?/Jﬂgﬁﬂéféﬁ%al{%t%-!)&f@r%%o%g&%%ﬁ B?é%i?ﬂ@ﬂﬁﬁﬂi&%& for oglal
use can be prepared by dissolving or,suspending the active,companent.in water. an ing suitable
colorants, fIav%Er%%,h% El] gﬁshanr? ‘?’H‘f’éﬁ%@;ﬁnﬁ‘gﬁa%%%r‘é?e%% ecsgllréﬂ ,“‘%%‘ﬁ&ue%ﬁé’%%’lé%"éﬁg.ﬁ% &Sitable for
oral Use can meaneti@ispelispetsstpine finely divided active component in water with viscous material,
such as natural or syBthett: gpms: 6sing: dmeihyicslvose! sodipla carkoxymathidsetiulose, or other

well knoygn SU?%HQ&J&%QE%@{%%{%MEM& RV iocm praRatations Which,are inignded to be

converted, shortly before use, to liquid form preparations for oral admlnlstratll?n. Sﬁ&-h liquid feints

include solutiolE 2By RS S OR THHE BAGIdidri e L& BPEB AP A HBIE S Sy E BB M R tion to the
active comporfertaostissaiisstairortisidh izeetnbioformidatificiahianid. dansthyswibetilsers, dispersants,
15thickeners, sRiplaliziNg aueIismans shenikeoetate FRkioNicohatmipiskatio-i/The-apidersais the
compounds aceprfing.\ s el N Mav bR InBuaied A olnlmsns, SiRamagblotons, orasa -
transdermal patc%. intments and creanis may, for exampfg e formulated wft‘h an aqueous or oily

base witl’the AHERbE I BEsOi R RMFHREMRPSH®GF gelling agent’s. Lotions may be formulated with
20an aqueous or oily heiskiahriwithihogenbralclsducoitaireon exsiirorace pralgifyihexate fitkiestabilizing

agents, diSperéj@ﬁﬁﬁ%%é&ﬁp@pﬂ@ﬁgan@tm%@mm&@w@ﬂ&qimyn&a,@eﬁt&, indaf@rmulations
suitable for topical a minisgtgt@ein the mouth include lozenges comprising active agent in a flavored
base, usually J0efo&and acacia or tragacanth; pastilles comprising the active ingredient in an inert
base such as gelatin B¥RFGHEEiFBIBUEABKE P deaErs 2rdHiBtthwashes comprising the active

ing(ediem ina suitabbhl&q-e&dmﬁr&ﬁnhe pr&d@m&ﬁbmmﬁm&mmmdmﬂym the nasal
cavity by conventional meansyfarexamuale, with a:dlaRpeh ISR Rk rERG A iatiapsmay be

provided in single or multi-dgse form, In the latter case of a dr_o%pgi r.or pipette, tQis a¥ bfe achieved
by the patient XHhIFRERS Ty R ARTRSD AR & PR B8 RRiHRE B3N Z%Ef'f LRSI B Sudpension. In

the case present; the thermodynamics of the reaction (e.g., vigorously exothermic reactions may need to
be carried out at reduced temperatures); and the kinetics of the reaction (e.g., a high activation

25 energy barrier may need elevated temperatures).

The reactions of the processes described herein can be carried out in air or under an
inert atmosphere. Typically, reactions containing reagents or products that are substantially
reactive with air can be carried out using air-sensitive synthetic technigues that are well known
to one skilled in the art.

30 In some embodiments, preparation of compounds can involve the addition of acids or
bases to effect, for example, catalysis of a desired reaction or formation of salt forms such as
acid addition salts.

Example acids can be inorganic or organic acids. Inorganic acids include hydrochloric
acid, hydrobromic acid, sulfuric acid, phosphoric acid, and nitric acid. Organic acids include

35 formic acid, acetic acid, propionic acid, butanoic acid, methanesulfonic acid, p-toluene sulfonic
acid, benzenesulfonic acid, propiolic acid, butyric acid, 2-butynoic acid, vinyl acetic acid,

pentanoic acid, hexanoic acid, heptanoic acid, octanoic acid, nonanoic acid and decanoic acid.
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300f a spray, this may be achieved for example by means of a metering atomizing spray pump.
Administration to the respiratory tract may also be achieved by means of an aerosol formulation in
which the active ingredient is provided in a pressurized pack with a suitable propellant. If the
compounds of the present invention or pharmaceutical compositions comprising them are
administered as aerosols, for example as nasal aerosols or by inhalation, 35 this can be carried out,
for example, using a spray, a nebulizer, a pump nebulizer, an inhalation apparatus, a metered inhaler
or a dry powder inhaler. Pharmaceutical forms for administration of the compounds of the present
invention as an aerosol can be prepared by processes well- known to the person skilled in the art. For
their preparation, for eszample basiutishslolidivpehsiomsdt tedicornpburids, pbtheiptespntinuention in
Water, water/alsohahmixisias, esduitahiesalinesopsionsaanbsanalovedusing quslomary additives,

for example beggyl alcahaql of Qther. suitable preservatives, absarption enhancers for increasing the
bioavailability, 5solubilizers, dci’splerstants’ a%%cﬁjxtig’rséﬁ,%ﬁﬁe%f glﬁ%p%o%ﬁg %,néﬁtg%&%dﬁyﬁr@ﬁ’é‘?lams, for

example includ® BB MRAI0 At sRAEE: dicwdrs dmmtnsrdidewraseditie st ofassiomethiane, or
dichlorotetrafluefoeatiahettahehthebliké oFlesasmmsiimidy tehveniatity alsidsotaimasuHackant such as

lecithin. The daseiehdmaanavhecanitoled. oy iavisianL9ha JSKISH ¥alkg. n fqrmulations intended
for administratigpdtglé[ﬁfré;% 'ratodré/ tra taincl ding intranasal 10formulations, the compo Ind will
ar%%?am S O & esoé)il m%?ﬁ@"&?fé%ﬁ@ RATBRRE: Gt tidks 5-T5eRn: irparyible size

generally have a sma € size for exam &b
may be obtain&Hy’ KRsHRRIFinbaad cyslobramhphsbipadimuidization. When desired, formulations
adapted to give sustalfistcrelpasaloddheinetivadigradientyaaybe empipvad: Aiespalively the active
ingredients maytheopepridpdan Hhefamaf adny RAwderfor.leexeme lgdrr?e sO\eIlvrg Snded er:gs

as

compound in a %%Jitable.% ic"‘ﬂ&{ %ase such as Jactose, starch, starch derivatives such

hydroxypropylmethyicenuioss and’ BERIHS By PORRISHE AoeAspncsh Gerrinagmessaslier carrier wil
form a gel in th¥PFASHPE 4%k FiRmp svvder iedmpsbisitoticaliayabivpre sertad farunit Hiesedo smHer
example in capsyies:ne opttiligesiol Brghs Selaipranblisiar-Raskaiammiich.he pawder pay be

administered by,tpeans pkandnhaler.2QThe npharmaceutical preparations are preferably in unit dosage
forms. Iri §uch form, tq%greparation |cs sﬁcbra%l\ﬁgléﬁ i %ﬁﬁ%%%‘g ‘é%?ﬁ’éﬁgﬁsﬁa appropriate quantities of

the activé component. THE Wt GRS RT B FB0S PEERsIeE T Eprir AR XIS pratdaatiencontaining
discrete quantiiedieg pidpaasonosudiiras packistedithblétsocapsittesandpRaws predr MR Or
ampoules Alsositberinidinage Serpisanpera.Gantie «1a et osashel -t e ISl 9F dican 25be

the appropriatenumher:Qf.anyof these in packaged. form. Tablets or capsules for oral
administration and liquids for inl?rgv%ﬁ%ﬁgefé rﬁ%ﬁ%f’% %ﬁegtr%rsp?léefséﬂtéa DSFIBSLRBRer g mER

embodiments SPHEDHFERAISP PR ATERSA e Hhetrodust priuentioa piririnaecbiidakewntbasition for
"combindfion-titerdsin el fricine adaixiig atdeaspondndtheanpaunpracsortingsioranyofiihs..

compound embodimersodisshasad-bRte iniieat REL WL Alkleast - h etical agent as
e P e

receptor Mol e e s A E A A BB hese are not
intended for u §éa&ﬁvaﬁlﬁﬁﬁfgﬁ§f’6&?¥?rﬁﬂé?%hﬁmg a “chiral resolving acid” which is an optically
active, salt~forming organic acid. Suitable resolving agents for fractional recrystallization
25 methods are; for example, optically active acids, such as the D and L forms of tartaric acid,
diacetyltartaric acid, dibenzoyltartaric acid, mandelic acid, malic acid, lactic acid or the various
optically active camphorsulfonic acids such as B-camphorsulfonic acid. Other resolving agents
suitable for fractional crystallization methods include sterecisomerically pure forms of B-
methylbenzylamine (e.g., § and R forms, or diastereomerically pure formns), 2-phenylglyeinel,
30 norephedrine, ephedrine, N-methylephedrine, cyclohexylethylamine, 1,2-diaminocyclohexane,
and the like,

Resolution of racemic mixtures can also be sarried out by elution on a column packed
with an optically active resolving agent {e.g., dinitrobenzoylphenylglycine). Suitable elution
solvent composition can be determined by one skilled in the art.

35 Compounds of the invention can also include ali isotopes of atoms ocourring 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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35human mammals as well. Indeed, recent advances in the area of animal health-care mandate that
consideration be given for the use of active agents, such as 5-HT2A receptor modulators, for the
treatment of a 5-HT2A mediated disease or disorder in domestic animals (e.g., cats and dogs) and in
other domestic animals (e.g., such as cows, chickens, fish, etc.). Those of ordinary skill in the art are
readily credited 'With understanding the utility Of such compounds in such settings. Definitions 5As
used herein, the term "alkyl" is meant to refer to a saturated hydrocarbon group which is
straight-chained or branched. Example alkyl groups include methyl (Me), ethyl (Et), propyl (e.qg.,
n-propyl and isopropyl), butyl (e.g., n-butyl, isobutyl, t-butyl), pentyl (e.g., npentyl, isopentyl,
neopentyl), and the li .W?‘éﬂﬁ?/f’ﬁmﬁﬁ“@é‘ﬁ%ﬁ?ﬁﬁﬁi‘?%aﬁﬁ’&féﬁég%ﬁ‘ﬂé%ﬂﬁw, from 1 to
about 10, fromtitpaboutBufrorerit forabout & frequilivcabouttdrionyirdad e alxofikd sarbon atoms.
As used hereing; "stetesdesan alkyl group having one or more double carbon-carbon bonds. -
Example alkenyl gro include ethenyl, propenyl, cyclohexenyl, and the like. As used herein,
"allcynyl" refers to _anugﬁ&ﬂ %%ﬂ%%%]\l/ﬁg% ](J)grr%%} cr>n§1(t3{r}e ?ﬁtﬁ eScf’ilcr%o(%%%‘111 PR BRI ES %dallcynyl
groups includeEtRn{ic HrBphiEgR iR @i ation ensseipnerei 25 nensenieyionefdistionan alkyl group
having one or marethalpgéid-phbstitueniso amaitthaloa) ki graupssiuss GEBG2EHGRE2, CCls,
CHC12, C2C1g, apgkihadikg:Analiad.group in which all of the hydrogen atoms are replaced with
halogen atoms can beﬁ,%"ef,erred_to as1 " erhaloalclicyl." As used herein, "aryl" refers to monocyclic
or polycyclic aromatic hydPSearBBRE s LR SERE f58ESRATh P& DReKY, By Sxmrist &g,
phenanthreny| ftHeug srraeniss, aanetfered fes ifnssetive eintvedimedese aeyldeodsssthlwe flem 6 to about
20 carbarbatonisentionAs dagatkheeimhdy cioalinyh #Rfais:Hn ReRiBrRMRHEHY Jreear BoRS-ReLGINg
cyclized alky, lkGRA29 RAIUY LIRS GY FOAIIA YOURP SALRRIAE MBng:, i or polv-cylic ring
systems as well as double and triple bonds. Example cycloalicyl groups inc ude cyclopropyl, :
25cyclobutyl, cy-clopentyl, cyclohexyl, cycloheptyl, cyclopentenyl, cyclohexenyl, cyclohexadienyl,
cycloheptatrierAERIFER |, norpinyl, norcamyl, adamantyl, and the like. Also included in the definition
of cycloallcyl arc moieties that have one or more aromatic rings fused with (i.e., having a bond in
common, with) alkyl ring, for le, ben erivati of pen xane,.and the like.
30As usntle%’ herg%r%ﬁ %%?fé%@%’%?ﬁﬁ?ﬁ%@g’% %Z_g %née ?é’%,{”g%’?f’ﬁ% Z?:Egg] a%?@‘?fﬁ‘é%‘ﬁ%%?ﬁ‘ *wherein 1,
2, or 3ring car%?ﬁ%‘é“ﬂaﬁaced with a heteroatom or group selected from, but are not limited to, the
group consisting of 0, S, S(=0), Y2, and NH, wherein the pitrgden canpe optionally substituted,
and 1 or 2 ring carbons can be oftichally substituted with ox& orthiogxo thHus together forming a
carbonyl or thiocarbohyl group respecti gne of the rings is aromatic.
Examples of a heterobicyclic groupis

-~

e, but are HO

% 2
To a stirred solution of 5-(2-methoxyphenyl)-1-methyl-1.H-pyrazole (5.00 g, 26.56
mmol} in 1,2-dichlorobenzene (30 ml) was added acetyl ch]loridc (3.13 g, 39.85 mmol)

20 followed by aluminum chloride (10.63g, 79.69 mmol). The reaction became amber-colored and
was heated to 55 °C for 40 minutes. The femperature was increased to 80 °C and the reaction
was stirred for a further 2 hours, after which a thick slurry was obtained. LCMS analysis
showed conversion to 1-(4-hydroxy-3-(1-methyl-1H-pyrazol-5-yl)phenyl)ethanone and partial
formation of the O-acylated anzlog. The reaction was cooled to room temperature and slowly

25 quenched with water (50 mL) to form a precipitate. This was filtered, washed with water (30
ml.) and heptane (50 ml) and dried in a vacuum oven (12 Torr) overnight at 60 °C to obtain
compound (2) as a2 white solid (3.80 g, 66%). LCMS: m/z 217 (M-+H)"; 'H NMR ( DMSO-d,)
511.0 (s, 1H), 7.92 (d, J= 8 Hz, 1H) 7.79 (s, 1H), 7.46 (s, 1H), 7.10 (d, J = 8 Hz, 1H), 6.30 (s,
1H), 3.67 (5, 3H), 2.51 (s, 3H).
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not limited to, 2,5-diaza-bicyclo[2.2.1Thept-2-yl, 7-aza-bicyclo[2.2.1Thept-7-yl, 1,3-dihydroisoindolyl,
3,4-dihydro-1H-isoquinolinyl, octahydro-cyclopenta[c]pyrrolyl and the like As used herein,
"heterocyclyl" refers to a group that can be a saturated or unsaturated carbocyclyl group wherein one
or more of the ring-forming carbon atoms of the carbocyclyl group are replaced by a heteroatom such
as 0, S, or N. Heterocyclyl groups can be aromatic (e.g., "heteroaryl") or non-aromatic (e.qg.,
"heterocycloallcyl"). Heterocyclyl groups can 5correspond to hydrogenated and partially hydrogenated
heteroaryl groups. Heterocarbocyclyl . groups can contain, in addition to at least one heteroatom, from
about 1 to about 20, about 2 to about 10, or about 2 to about 7 carbon atoms and can be attached
through a carbStFTEH 6F HefAtR o sEhmesirbodithanethctEraryeyl-grivpfeesbaneieeridem 3 to
20, 3to 10, 3 teCerepdtd Fying-forming atoms. Further, heterocyclyl groups can be substituted or
unsubstituted. 10Examples of heteroeyclyl groups include morphaglino, thiomorpholino, piperazinyl,
tetrahydrofuranyl, tetrahydrothi yf" 2,3-dihydrobenzofuryl, 1,3-Bénzodioxgle, benzo-1,4- dioxane,
piperidinyl, pyrrolidinyl, isoxazolidihyt:y iazolidinytpyrazoligmyt; a"';i oldiayl, thiazolidinyl,
imidazolidinyl, and the like as well.a f the groups listed far heteroaryl and heterocycloalkyl. 15As
used herein, "heteroaryl" groups arg monocyclic and polycyclic dfomatic hydrocarbons that have at
least one heteroatom ring member su,?h as sulfur, oxygen, or nitrogen, Heteroaryl groups include,
without limitation, pyridyl, pyrimidinyl, pyrazinyl, pyridazinY], triazinyl, f‘?jryl, quinolyl, isoquinolyl, thienyl,
imidazolyl, thiazolyl, iRGEEFBRRFE RSk EF08) BLFRRsfaRrc Fon 2 Bdn jLrpemdifandhytthesdZelyl,
pyrazolyl,Sriazéiytteitazchykindedchl=20A, 2tibinaliaZalyheisothiazaly): bepagibienyr pering 50
Carba}zmyl, berg,lﬁ})?%%ﬁ’ iR &'&i@&&@@%‘%&,@.@%&ﬁﬂ%&ﬁ@%ﬁl@%‘ into the reaction flagk .
2,3-d|hydrobentzﬁtmreg¥]l- -91X|deT 2,3-d|h¥]9r%lﬂ%?zothlenél-s-dlomde, benzoxazolin-2-on-yl, méollnyl,
benzodioxolany!, benzodidkane, ana’ REPRTERIREEABRimERty, HR LR BRSSP dfive from
1 to about 20 caffssararehisaigddoid Kkt Her Bhiisoimbrtcroih Aot addulsoutiasimarbon atoms.. In
some 25embodimentdodidicrsary) gepupsibame: thtorabook 4ad daabattBi@rcl {quheteatoms. As
used hergjn, "haleraribRpgeRcAREdes 1ugreERIog; RO BI0ANH 1908 onat AR IR PEIGH  alkoxy”
refers to an -0- "%Lg{%%' Exa{ggllie allcoxy groups include methoxy, ethoxy, propoxy (e.g., n-propoxy
and isopropoxﬁ, T %y SRR AR tg R P 2 Rt aRdsd At s S iaaa S Ubttited by at

least one halo.cSBis k& hbwdier Yooy rEhersagioncurb i aprdehisustitatartibid anfdilnakenyl,
allcyny! or carbeiyelylcE&arplemayl grodpscisialpdesiornyko). aCRiYH was AFuseaddLsgime arylalicyl”
refers lo an alkddngiely suksiad i AMHRUR AP AVIRNG WaUBS JoGidGDenEy

ylalky from 70 20 or 7

phenethyl, and naphthylmethg/ roups. In some embodiments, ar groups have from

to 11 carbon afBAiEXSBAL RS ﬁgﬁﬁﬁiﬁ?t%ef@%@{fﬁ%%%ﬁa}%g‘f&fﬁ&w§95§33H}Péi&fb§¥%terocyclyl.
As used hereinnetyoldatispitioitaie farspoualikid) <LIOSt LR h L ESMDatleyl46 Ad-tEed HarsIR,
"heteroarylalicyisugfers josallytsubsitbedRyneteroanl 4 uz, 11y, 7.49 (4, /= 4 Hz, 1H), 7.43 (s,

1H), 7.10 (d, /= 8 Hz, 1H), 6.22 {d, J =4 Hz, 1H), 3.75 (s, 3H), 3.61 (s, 3H), 2.01 (s, 3H).

20 Example 2b: Preparation of N-(4-methoxy-3-(1-methyl-1H-pyrazol-5-yDphenyhacetamide

{Compound 3).
o e
— N Y
~0 ~o o
1 3

To a solution of 5-(2-methoxyphenyl)-1-methyl-1H-pyrazole {2.060 g, 10.62 mumol) in
acetic acid (1.27 g, 1.21 mL, 21.25 mmol) was added phosphorus pentoxide (7.7 wit, % in
25 methanesulfonic acid, 20 mL) and the solution was stirred at 60 °C for 15 minutes. A second
bateh 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 mrnol) 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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As used herein, the term "reacting" is used as known in the art and generally refers to the bringing
together of chemical reagents in such a manner' so as to allow their interaction at the molecular level
to achieve a chemical or physical transformation of at least one chemical reagent. 5As used herein,
the term "substituted" refers to the replacement of a hydrogen moiety with a non-hydrogen moiety in a
molecule or group. The processes described herein can be monitored according to any suitable
method known in the art. For example, product formation can be monitored by spectroscopic means,
such as nuclear magnetic resonance spectroscopy (e.g.,or '3C), infrared spectroscopy,
10spectrophotometry (e.g., UV-visible), or mass spectrometry, or by chromatography such as high
purformnance IRFREFERFBrtaEfapHy (PEE) Bitaidadyemdadingipgrdphiath and heeriwure was
embodiments, iprafiat atipH 6bgahepdtitids ctddinvgleethenteatipnmandaepriatration<al Vanaus
chemical groups,dihfNeed: iRk PralRcHRLANd AeReiesHRN, ANCLIhe:SEIRSIAR OfAPRIORIiAtS, Protecting

groups can be readily determined by one skilled in the art. 15The chemistry of protecting groups can
be found, for eX ?h%ﬁéeﬁ%%gﬁétg Eéi%é' Wﬁetrs%} r%‘f%%ﬂ@@%?ﬁ%ﬁ%?éWéﬁgﬁ?‘ﬁ&)-s%h%%‘s'ré?@ég@d., Wiley &
Sons, 1999, wRIEHHE INBOPERAMRSrdind S dfe iehce 6h (tslehtir8 iz, J- = THre rEaTidN&i0f the
processes deserbatheasits cAnbE®AEiod e utimsyiablesos iy nRidkcasbe raagily sejected by
one of skill in thg.art of organic synthesis. Suitable solvents 20can be substantially nonreactive with
the starting mate?fals (reactants), the intermediates, or products at the temperatures at which the
reactions are carried out, e.g., temperatures which can range from the solvent's freezing temperature
to the solvent'Eaaitiply Geripe o VaR-hdetion B aRheoArtiHg oL-ifl-oRE) SRIMeNh fanaxture of
more thaw onegelvgblddapending on the particular reaction step, suitable solvents for a particular
reaction step can be selected. In 25some embodiments, reactions/can be carried out in the absence of

5

st

solvent, such as when at leas of the Bagents is a liquid S. Suita]QIe solvents can include
halogenated solvents such as loride;-bremodic @, dibromochloromethane,
bromoform, chloroform, bromochlo hane, dibromomethane, b lorige, dichloromethane,

tetrachloroethylene, trichloroethjféne, 1,1,1- 30trichloroethane,Hi1,2-frichloroethane,
1,1-dichloroethane, 2-chloropropane, I?iexafluorobenzene, 1,2,4-trichlofobenzene, o-dichlorobenzene,
chlorobenzene, fluorobehwerdd, if(forpdrichicrdretiiaid Febjorattifiudhdmethehe;dosambtrfluesEmethane,

carbon tetranumnide, idied¥erabiaonosethangs shirksitueromstnans clEfiueramR AR o xylamine
1,2-dichlorotetigfinorethane, and hexafluoraethane itable. e olyepts include:
dimethozf rneth%ne, tetrah;i/}d'[oft%’ran' 1%%?1&%%3&&??4?—?8&:18)}?%%%%@ (%%Sj € rgﬁ)étm?ene glycol
dimethyl ther,tegfﬁﬁﬁ%tﬁ@ w%&cma%’fcb%ﬂ eﬁ‘ and the reaction was stirred for 30 minutes. L.CMS analysis

showed formation of the oxime intermediate while the starting material was not detected,
H2504 (98%, 5 mL) was added and the reaction was stirred at 80 °C for 30 minutes. Additional
H,504 (2 mL) was added in two portions over 2 hours, after which the reaction was stirred and
heated at 80 °C for a further 4 hours, Additional amount of H,50, (98%, 0.5 mL) was added

20 and the reaction was stirred and heated at 80 °C for a further 30 minutes. The reaction was then
cooled to room temperature, and poured into ice-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-d4): § 9.79 (s, 1H),

25 9.68 (s, 1H), 742 (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-1 H-pyrazol-5-yliphenyl)acetamide
(Compound 4).
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diethylene glycol dimethyl ether, diethylene glycol diethyl ether, triethylene glycol dimethyl ether,
anisole, or t-butyl methyl ether. Suitable protic solvents can include, by way of example and
without limitation, water, methanol, ethanol, 2-nitroethanol, 2-fluoroethanol, 2,2,2-trifluoroethanol,
ethylene glycol, Ipropanol, 2-propanol, 2-methoxyethanol, 1-butanol, 2-butanol, i-butyl alcohol, t-butyl
alcohol, 2-ethoxyethanol, diethylene glycol, 1-, 2-, or 3- pentanol, neo-pentyl alcohol, t-pentyl alcohol,
diethylene glycol monomethyl ether, diethylene glycol monoethyl ether, cyclohexanol, benzyl alcohol,
phenol, or glycerol. Suitable aprotic solvents can include, by way of example and without limitation,
10tetrahydrofuran, N,N-dimethylformamide, N,N-dimethylacetamide, 1,3-dimethy1-3,4,5,6-
tetrahydro-2(1.1p-pyritithaRA ,Oﬁﬁaﬁﬂﬁﬂﬁ@ﬂf?ﬁm&/ﬁ?ﬁﬁtﬁ@}%-ﬂ%ﬁﬁﬁ%wi‘&fﬁ%@?‘i’éﬁ‘ﬁémide,
N-methylacetafildeiabkated tirgpiforrnansid end tatohitateich{dtbi4 sulfkideppiopionittie nethyiifosmate,
meNthé/_I aceﬁtefa@m%mm,aﬁaﬁi&n@fﬁ&mmﬁmw%mggmwﬁ@@%ﬁﬁg{ﬁn%e
,N-dimethylpropionamide, tetrame rea,pittomethane, itrobenzene, or
hexameth Iphog_-g%‘i%oo}aaﬁfﬁrfi g?al%m reéﬁ%lt%é{)#%%ﬁy réggrn%gnn@o ven se?r?éﬁ%g%xenﬁ%aﬁ%? 8"3"}‘&%‘}1&8‘)‘&1 e,
pentane, RexalB iR RS OB R R AEP TR e Do e b Fbdtene,
octane, indanelfohand, wisndphihatohe rGuper orittakedrho m dRikide taand|siare usadasa solvent.
20The reactiong;pfiheprpeqsses.Aesciled istein-6anRa-cariad.auabappiopiatedemperatures

which can be readil€:¥l determined by one, skilled in the art. Reaction temperatures will depend on, for
example, the ni&Rtig Fleg %ﬁfﬁtglﬁ%ﬁ’ﬁtgfﬁ%ﬁ@‘f&%@gﬁg SRCEQRIEE pYakE At B e atgfhmics of
the reaction (e i§.thyigrersiasyiéxetrrarem i EE &Etioh o ajdnd bupmtiraciarridisbiit atardiducdbito 3 and
temperatlres); tangitideckinptiasalitbe raastinareds Abigh-adtinaton 20enesgyRaaderimapeeed
clevated lempALYSE ke folloled BSACHANE OLING,PIGT°3ER deRrtRRGALHACR BeSaSRA I 2

or under an inert atmosphere. TypiCally, reactions containing reagents or p that are
substantially re’ﬁcﬁﬁ?@aWimUa?Fgﬁﬁaﬂg Mﬁ%@o‘ﬁ‘ﬁﬁﬁfﬁ“ﬁ%r@’e%@%e’%}‘rﬁ‘fﬁ@ﬁé’ﬁm%&‘s"fﬁm are well
known to one skifletkihbthdistitta@aivdurhezenivodirizntsioprdpasaiielvetadntpoprndsccaiitinvolve the
addition of acidagehasesdocetRatdoo exampigcratalysisiedeskadraneionvrdpemationugt salt
forms s as acj iti xamp ids.can besi nic or organic acids. Inorganic
acids intéﬁde h%d#%%r%%éi@%g%gﬁ%%gt?% ’%égtﬁ,es%ﬁﬁ%zag%a%rhﬁ%bhoric acid, and nitric acid.
Organic acids %Eﬁ%@%@fgﬁﬂ%’%ﬂi‘, AcbsEing-rapbntedtey Batkob el etmmaadiBnic acid,
p-toluene sulfonic acid, benzqmelﬁﬂ’lfonic acid, propiolic acid, butygjc&c‘,id, 2-butynoic acid, vinyl acetic
acid, pentanoic acid, hexanoi¢ adid, hptaﬁoic cid, octanoic aci¢, ppnanoic emgi and decanoic acid.

Example bases include lithium hydroxidg, soglium hydroxide, potassiu roxide, lithium carbonate,
sodium carbonate, and potassiygytabonaté? Some example stro include, but are not limited
to, hydroxide, alkoxides, metal amides, metal hydrides, metal diallcylamides and arylamines, wherein;

alkoxides include lithium, sodium and#otassium salts 5
A stirred slurry of N-(4-hydroxy-3-(1-methyl-1H-pyrazol-5-y)phenylacetamide (1.77

g, 7.65 mmol) in methanol (7.0 mL) was warmed (45-50 °C) to obtain z clear sohution. H,SO,

20 {98%, 1.22 mL) was added slowly to the reaction mixture, which was then heated to reflux for
5.5 hours. The reaction was vooled to room temperature and the solvent was removed under
reduced pressure. The residue was diluted with water (10 mL), neuiralized to pH 7 by the
addition of aqueous NaOH (50%), and then basified to pH § with saturated aqueous NaHCO,.
The product crystallized out and was filtered and dried to afford the compound (5) (1.13g, 78%).

25 LCMS: m/z 190.2 (M+H)"; 'H NMR (DMSO-d,): 8 8.85 (s, 1H), 7.38 (s, 1H), 6.69 (d, /= 8 Hz,
1H), 6.54 (34, J, = 8 Hz, J. = 4 Hz, 1H), 6.43 (5, 1H), 6.13 (d, J = 4 Hz, 1H), 4.79 (s, 2H), 3.65
(s, 3H).
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50f methyl, ethyl and t-butyl oxides; metal amides include sodium amide, potassium amide and lithium
amide; metal hydrides include sodium hydride, potassium hydride and lithium hydride; and metal
diallcylamides include sodium and potassium salts of methyl, ethyl, n-propyl, i-propyl, n-butyl, t-butyl,
trimethylsilyl and cyclohexyl substituted amides. The compounds described herein can be asymmetric
(e.g., having one or more 10stereocenters). All stereocisomers, such as enantiomers and
diastereomers, are intended unless otherwise indicated. Compounds of the present invention that
contain asymmetrically substituted carbon atoms can be isolated in optically active or racemic forms.
Methods on how to prepare optically active forms from optically active starting materials are known in
the art, such as'Bj"REsoRIMGRIGF RNt or bl stedutaEatvesyitybaied Bhe processes
described herematboxpiestaraideditctipeaucihat any given reaction starting with one or more chiral
reagents enriched in one stereoisomer forms a product that is also enriched in one stereoisomer. The
reaction can be conducted such that the product of the reaction substantially retains one or more chiral
. - . . .
centers present in the staghing materials. The reaction ca a4§6 be conduct ch that the product of
the reaction contains a chixefse bR ' orresponding chiral
center present in the starting materils. Resolution of race ixtures of corﬁpounds can be
carried out by any of numerbtis. méthods known in the art. A@example method includes fractional
recrystallization (for example, dia%ereomeric salt resolution) using a "chiral resolving acid" which is an
optically active, salt-forming organic acid. Suitable resolving agents for fractional recrystallization
25methods are, for exsipfaTehttatigradirersionz; @ votiad- e rrand §-fHpms O 1artaris Acid,
diacetyltartaricragiol) dibeNztiyitnresie aside wansele.acid snaidiacis, d@‘%‘%% Aihs yarigus optically
active camphogsylfenis.AGi h -Cal rsulfonic agid. t@ resolving agents suitable for
fractional crystgllizationa%rg&ﬁhg%ggin%?ﬁé%%a%%%grﬁ%ﬁg%%ﬁgﬁg o?r%‘é"%‘fﬁi%%fﬁ?ﬁ%ﬁﬁ@‘?ﬁﬁe (e.g.,
Sand .12 forms 8P Hadie ELRERERny plifke fsldition hywmeritgyemsirsbrol8 ShddrinGrhesrine,
N-methylephedtiftteegeibhiexytetopidrmpeau@-tialioacy tlakexane mndiediea dopResalition of
racemic Hlixturesdan *lapibe-aan:|ad ik o rlESD SR GOIUMD Rasked With anoRtically active

resolving ageny (€., i zaylp Iglycine). Suitable elution solvent composition can be
determined by Sg'n% sﬁﬁ?ﬁ%ﬁg }g?t/d %ﬁ%&ﬁ%%é%ﬁﬁ%n%%ﬁﬂ%ﬁ PR i RrEe P Siopes of

atoms occurrirg-ff &Rt rfeMiSiEaEERARMES IGO0 BHIMR SBIMSER dch e thGsSHioNs kiaving the
same atomic nbﬂﬁérbaﬁdiﬁerﬁmmqs,mmheislﬁpngxqmme,gsg{qgg?-pjﬁggjgg@@igjqwe tritium
Keto-onoLaU e Tat e o B o on b SRS ALAny ik Tngtine (94 by

keto-enqlstaut%ﬁ rs. Tautomeric forms can be in equilibrium or Steric
appropriate substitution. Upon carrying out preparation of compounds according to the processes
described 5herein, the usual isolation and purification operations such as concentration, filtration,

extraction, soliixphase fE)ltfaﬁimmﬁﬁ@fﬂ@tizaji.%tgg!{gm@ggg{@gm*@,[)gemﬁji@l@%ggsysed, to
isolate the de%{%mwgﬁyhmorphnﬁn#—ium chloride (Compound 7).

vd
N*—N N"N/
4 H A
= N P . H
o L@ 0
HO H-\/\O
o
5 cl .

To a stirred solution of N-(4-hydroxy-3 —(1~methy1-1H—pyrazo]—S-yl)phenyl)—S—
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,

20

0.103 mol) was added dropwise. On completion of the addition, the mixture was warmed te 5
25 °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

30 while maintaining the internal reaction temperature between 70 and 80 °C. The HCI salt of the
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The invention will be described in greater detail by way of specific examples. The following examples
are offered for illustrative purposes, and are not intended to limit the 10invention in any manner. Those
of skill in the art will readily recognize a variety of noncritical parameters which can be changed or
modified to yield essentially the same results. EXAMPLES 15Example 1: Preparation of
1-(4-hydroxy-3-(1-methyl-1H-pyrazol-5-yl)phenyl)ethanone (Compound 2). 12 To a stirred solution of
5-(2-methoxypheny1)-1-methyl-1H-pyrazole (5.00 g, 26.56 mmol) in 1,2-dichlorobenzene (30 mL) was
added acetyl chloride (3.13 g, 39.85 mmol) 20followed by aluminum chloride (10.63g, 79.69 mmol).
The reaction became amber-colored and was heated to 55 C for 40 mjnutes, . The temperature was
increased to 86@%%%%@’ %‘% R as%ﬁ?lg‘ff%rn & RARE TS %?{e?r‘evxslﬂ?llc § g%iﬁ%ﬁﬁ%y was
obtained. LCM®sirdlyais shpwrareondardigriodpave compound (7) (26.0 g, 80%).
1-(4-hydroxy-3-(1-meghvindd-pyieze -5 yphenypgthaneresntrppyiabiawvigienof the O-acylated
analog. The reagiion Was, foole (oPPTEMARIAE AR SRW L APALRARRAY WIWAIRE(RQ ITL) to
filtered, washed wi

form a precipitate. This was h water 3(50mL and heptan%%S mL% and dried in a
vacuum aven (ﬁ"Z‘GFBPF)“B\Pé?Fﬁb“I‘?t*%f%Wt?P@HBE‘&WFFMé@%%‘( a8l athind SO AP (BBY, 669%).
LCMS: m/z 21 To{lotedd)by tHphiuiRobBMBOUE | Bke1 5064, mall) Thosvldiod w8 piplefH) 279 spd H),

7.46(s, 111), 7Qo{Hoplt S:biealddy 1830601 k)5 BHALS vk 1jidddSh {8t wikle EXAMPIe 2ane

Preparation of N-(4-methoxy-3-(1-methyl:1H-pyrazol-5:39phenyacetamide (Compound 3). 13
Polyphosphorilcmae((r:?&?}fg% r%/vugg Fﬁ%?%rr@d o%él%oem%%g%%%%%lr%%ﬁﬁaﬁ(ﬁ?&%gf as f%’ltgésd with a

mechanical stiff@Fedesolfitibricot BB mswipnenyrrriiarshangl s{idke (3 orgh wosafiatol) in
acetic adid (9.5% gyrSod2 4ril-6%5. Dmenod)lvvas titths leldadnnthetirectenctianfaskdolowed by
hydroxylaminehydraghlotides(8-08:g Snéamphrokhe.mixiargosas: sl ragrupsdaenitegen and heated
10 80C for 3.5 ows, Acele acd (1 mb and hydrosyaming Rudiorllonls, (004 AAYSIS, Adged and the
removed by distillation and isopropanol (109 kg) was added. HCl (37%, 5.70 kg, 57.8 mol) was
added in portions while maintaining the internal reaction temperature between 60 and 70 °C,
i5 The HCI salt of the product crystallized out on cocling to room temperature. The solids were
filtered, washed with isopropanol and dried to leave compound (7} (14.53 kg, 90%). LCMS:
m/z 437 (M+AHY"; '"H NMR (DMSO-dg) § 11.3 (bs, 1H), 1032 (s, 1H), 791 (dd, J;= 8 Hz, J, =4
Hz, 1H), 7.75 (4, J = 4 Hz, 1H), 7.54 (4, J = 8 Hz, 1H), 7.49 (m, 2H, 1H), 7.44 (t, J = § Hz, 15,
7.24 (d,J=8Hz, 1H), 7.16 (dd4, J, = 8 Hz, J; = 4 Hz, 1H), 6.29 (d, J= 4 Hz, 1H), 4.46 (i, J=4
20 Hz, 2H), 3.83 (s, 3H), 3.82-3.70 (m, 4H), 3.69 (s, 3H), 3.45 (m, 2H), 3.15-3.12 (m, 2H), 3.00-
2.90 (m, 2H).

Example 7: Preparation of 3-fluoro-N-(4-hydroxy-3-(1-methyl-1LH-pyrazol-5-
viiphenyi}benzamide (Compound 8).

-~ Ve
)N NN H
HO HO o

5 a8
Under a nitrogen atmosphere N, N-dimethylacetamide (7.83 L) was transferred to a 30 L

25

jacketed reaction vessel followed by 4-amino-2-(1-methyl-1H-pyrazol-5-yl)phenol (1.57 kg,
8.28 mol). The reactioln was cooled to 8 °C and pyridine {6.65 kg, 8.28 mol) was added. The
30 reaction mixture was further cooled to -6 °C and 3~flucrobenzoy! chloride (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 o the
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10The reaction was then heated to 100 C and stirred overnight. Additional amounts of acetic acid (1
rilL) and hydroxylamine hydrochloride (0.61 g) were added and the stirring at 100 C was continued for
a further 1 hour. The reaction was then cooled to room temperature and diluted with ice-cold water (40
mL) with cooling in an ice bath. The pH was adjusted to 5 by the addition of 50% aqueous NaOH to
form a precipitate. The solid was isolated by filtration and 15the cake was washed with water. The
crude material was purified by crystallization from methanol-water to obtain compound (3) (1.00 g,
51%). LCMS: m/z 246 (N1+H)+; 111 NIvIR (DMS0-4): 59.9 (s, 111), 7.62 (dd, .4= 8 Hz, .12 = 4 Hz,
114), 7.49 (d, J = 4 Hz, 111), 7.43 (s, 111), 7.10 (d, J= 8 Hz, 111), 6.22 (d, J= 411z, 111), 3.75 (s,
311), 3.61 (s, Bk@u2i0WeserIHD.520HF vanqulée2 BoPig pdristivaichining the reaction temperature at 35
N'((4'met}?OXY%(lTHl%Mﬁéﬂ‘ﬁi@Mﬁﬁde&B%%’m@tmi&ﬁé@@m@mﬁ&)srﬁiﬂ' e-a sejution of
5-(2-methoxyphenyQ-1-methyl-1H-pyrazole (2.00g. 10. in ' ' 27.q,.121.mL, 21 25
mmol) was ad(ii?tl-:-%r % 'o%%n Sooﬁhr\éscseentofiggs%. v\?v%%%}oajfcnr %&%ﬁ%ﬁguﬁgﬁ%%%%(%ﬁ%%%aﬁ%%e
solution was st EOeFEMITFHHHUHER nebED AAPIIES PA2EHE SERPTED 7Y WA 3Hled and the
reaction was stisiech.atrdSnGHqDImNN B Bigd gy Iastite bydroshldride 4718023 25(mhel was
added and th | sHrredyfo | rexylamingynydroghieride (1.47
g, 21.25 mmoelgfgx’g%%ggde air'\}d t%g{%’eia%ggi? %ﬁ?ﬁgﬁ?&g%@%ﬁgﬁgﬂ@} 1%{%3%&%? ﬁeﬁ%action
was cooled to room temperature, ice cold water (50 inL) was added with cooling in an ice bath and the
mixture was basifiegkoR Firbyizy-tienad diticthdf ISR Haffbousiafishidoltirmpeiedibateforrhed,
which gradualIy_ﬁggg'g‘}g,qyljgmﬁmimmiaﬁ@cmmﬁﬂ@ﬁ washsshudtywater. The product was
crystallized from methanol-water to leave compound (3) (1.23 g, 50%). LCMS: milz 246 5 (M+H)+; 111
NMR (DMSO-9.9 (s, 11), 7 d, J1=8 Hz, .12%111), 7 , J=4 Hg, 11 43 (s, 111),
7.09 (d, J= 8 H2=HFY), 57214V, F (S, 3H361 (s¢ 7201 :
Preparation of N-(4-hydroky-3 -methyl-1H-pyrazo|-5-yl)phb\n¥ cetamj (Cotnpound 4). HO 24
A slurry of 1-(4-hytffoxy-3-(1-methy1-1H-pyrazol-5-yl)phenyHethanone ?2.50 g, 11.56 mmol) in acetic
acid (12.5 mL) was stirred at 7@ C to obtain a clear soluti wxylamine hyslrochloride (1.60 g,
23.02 mmol) was added followed by H2S0O4 (98%, 1.25 mL). The 15temperature was increased to

80C and the reaction yias, Sifsed ol AAMIRUICTHECMS salisihshawed farmation el tos.axime
intermediate th]eilgeih %-?:H%g}g%{?ﬁﬂ?g%x\?@?(ﬂ%et eytﬂ:}ﬁgj/razolws-yl}phenyl)benzamide (1.82 kg, 5.84
mol), triphenylphosphine (2.30 kg, 8.77 mol) and 1-(4-(2-hydroxyethyl)piperazin-1-yl)ethanone
{1.550 kg of 76.2% purity, 6.85 mol) were added. The reaction was cooled to 15 °C and
15 diisopropyl azodicarboxylate (1.77 kg, 8.77 mol) was added slowly maintaining the internal

temperature below 30 °C. The reaction was cooled to 20 °C and stirred for 2 hours.
Additional amounts of triphenylphosphine (0.77 kg, 2.92 mol), 1-(4-(2-hydroxyethyl)piperazin-
1-yDethanone (0.503 kg of 76.2% purity, 2.23 mol} and diisopropyl azodicarboxylate (0.59 kg,
2.92 mol) were added and the reaction was stirred for an additional 30 minutes.

20 Triphenylphosphine (1.53 kg, 5.84 moij and diisopropyl azodicarboxylate (1.18 kg, 5.85 mol)
were added and the reaction was stirred for # further 35 minutes. Additional amounts of
triphenylphosphine (0.77 kg, 2.92 mol) and diisopropy! azodicarboxylate (0.59 kg, 2.92 mol)
were added and the reaction was stirred for a further 10 minutes, LCMS analysis of a reaction
sample indicated conversion to the product and the starting material was not detected. The

25 resction was stirred overnight at room temperature. THF (approximately 14.4 L) was distilled
under reduced pressure and ethancl (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 1) and then
by water (4 L). The oxalate salt of 3-fluore-N-[3-(2-methyl-2H-pyrazol-3-y)-4-{2-N-acetyl-

30 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 vacoum to afford compound (9) (1.70 kg, 52%). iH NMR (DMSO-46)

& 10.32 (s, 1H), 7.82 (m, 3H), 7.70 (d, /= 4 Hz, 1H), 7.60 (m, 2H}, 7.46 (n, 2H), 7.20 (4, /=4
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H2S04 (98%, 5 ml) was added and the reaction was stirred at 80C for 30 minutes. Additional
H2S04(2 mL) was added in two portions over 2 hours, after which the reaction was stirred and heated
at 80C for a further 4 hours. Additional amount of 1-12804 (98%, 0.5 mL) was added 20and the
reaction was stirred and heated at 80C for a further 30 minutes. The reaction was then cooled to room
temperature, and poured into ice-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: inn.
232.4 (M+H)*; NMR (DMSO-d6): 8 9.79 (s, 1H), 259.68 (s, 1H), 7.42 (m, 311), 6.99 (d, J= 8 Hz, 111),
6.20 (d, J= 4 Hiz, 1H), 81661t(d, =38 Hy, 2I9P3(20 S+HHE Xt e 35).R8péidiion idf, 2H), 2.49 (m, 2H),
N-(4-hydroxy-3-£3metbykrlHpyregeoloblphenypacetamide (Compound 4). 3034 Under a
nitrogen atmosphere N,N-dimethylacetamide (13.47 kg) was transferred into a 30 L jacketed reaction
vessel and 1-dodecanethiol (4.894 kg, 24.18 mol) was added with stirring followed by portionwise
addition of sodf¥AmeisSxBeererade - Grinsimaky aagrarrleriathsArnemrisribrestazided to 41
'V due tosa milgtengibwxani ifhe temperature was gradually Sincreased to 63C and
N-(4-methoxy-3-(1-methy|-1H-pwazol-S-Ml)phenyl)acetamide (3.504 kg, 14.29 mol) was added and the
reaction was heated up to 135-336C-andist] ed,,_m&mj,ght\q& wllichpoiat | %S analysis showed no
starting material remained. The ren ture was concentrated hy digtillafion of the solvent under
reduced pressure. Water (14.41%g) Was added to the reaction Wit stirfing. HC1 (37%) was added in
portions to adjust the reaction pH to 3%and 10the product crystallized &&t. The slurry was filtered and
the solid cake was washae-ithwador (2(3-8:561 o) falloysdby)hepiane (248.5,3 647kgmdife dried solid
cake (3.26 kO)ASRISIHHRAIISRIONERRQ-38 XA andibe sy s (8HSGAIaL] (Aob ik portion of

the heptane was re distillation, which azeotropica residual water in the product.

removed A
The suspensictPiEEa & (& 2ok giferarrédeTiis ?&WEX‘?Q DeER Simeh &t with e ptSHe And dried
15to obtHin cohvpouneh4s{GnGd Ke(39306)4-DMdSxynleRB2q@sifle BX&G@HRE 4: Preparation of
4-amino-2-(1-mgtanibnoRpzeheyOnhenokEennaitie wib-9sv/Astired shakyel. Water
N-(4-hydroxy-341- 1-1H-pyrazol-5=yp llacetamide (177 10 | 7.0 mL)
was warmed (ié—%go}%‘l)}i%agé%g%haﬁeg%o uti%ﬂé./“’legm 2%1(9548% 1%2% ﬁ%é%%/%%gg&é{gd&%%&%ﬁo the

reaction mixtuRSSTHICH faiCth CREHEANEH R RMLY qE5roooled 0 15 °C and then filtered. The filter calie
was dried under reduced pressure at 65 °C to provide compound (11) (167.0 g, 87%6), (>98%

15 purity by HPLC peak area purity). 'H NMR (DMSO-d,): & 14.07 (s, 1H), 9.80 (s, 1H), 8.00 (4,
J=2.5 Hz, 1), 7.95 (d, /= 12,0 Hz, 1H), 7.56 (dd, J, = 8.8, J,=2.5 Hz, 1H), 6.79 (d, /= 8.8
Hz, 1H), 5.75 (d, J =12.0 Hz, 1H), 3.25 (s, 3H), 3.00 (s, 3H), 2.03 (s, 3H).

Example 10: Preparation of 5-(2°-hydroxy-5’-acetamidophenyl)-1-methyl-1H-pyrazole
20 {Compound 4).

N~ v
O E' //N m
‘\ITJ \[‘( RS i \l(
HO ' © HO ©
41 4

N-(3-(3-{dimethylamino)acryloyi)-4-hydroxyphenyljacetamide (51.6 g, 208 mmol) and
then boron trifluoride diethyletherate (5.22 mL, 5.85 g, 41.2 mmol} were added to a flask
containing methanol (502 mL) stirred at ambient temperature under nitrogen. While the

25 resulting mixture was stirred at 2-4 °C under nitrogen, methyihydrazine (15.32 mL 13.27 g) was
added. Afier the reactor contents 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 nnder reduced

30 pressure with a 30 °C jacket temperature. Heptane (250 mL) was added to the oily residue, and

distillation of soivent under reduced pressure was continued until solids began to precipitate. A
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5.5 hours. The reaction was cooled to room temperature and the solvent was removed under reduced
pressure. The residue was diluted with water (10 mL), neutralized to pH 7 by the addition of aqueous
NaOH (50%), and then basified to pH 8 with saturated aqueous NaHCO3. The product crystallized out
and was filtered and dried to afford the compound (5) (1.13g, 78%). 25 LCMS: m/z 190.2 (NI+H)+; 1H
NNLR (DMS0-4): 5 8.85 (s, 1H), 7.38 (s, 1E), 6.69 (d, J= 8 Hz, 1H), 6.54 (dd, J1= 8 Hz, ./2 = 4 Hz,
1H), 6.43 (s, 111), 6.13 (d, J= 4 Hz, 1H), 4.79 (s, 2H), 3.65 (s, 31-1). 30 Example 5: Yreparation ot
N-(4-hydroxy-3-(1-methy1-1H-pyrazol-5-yl)pheny1)-3- methoxybenzamide (Compound 6). 56 5To a
stirred solution of 4-amino-2-(1-methyl-1H-pyrazol-5-yOphenol (1.08g, 5.71 mmol) in
N,N-dimethyla&&tapfide P6PFRRTIL) h a8l dBeeNARFEIOB (0 48y, B9 8ddnhcixhiid wve!migture was cooled
to -10 C. 3-Metheperbiinzey aietdeattbi it boamol wasddded siapwiskand omeampiation of
the addition the. gaclian s, alkies Ak 0.6 ALAMEING ISR IUISS. 408 A Logm lemperature for

1 hour. Water (16.2 mi,) was added dropwise and the 10product crystallized out and was isolated by

filtration. The stiftd Eake \TEENadhE TS GEAPSaTRDIESNEIRE A (5Olgtr AL F YRRt smpRFaiater and
then dried to obtdiththdibenmbolhedil6yedls66d w80 8pd 1@ M4 Sradioe 8 2SI at FH>INMR(EIM SO-d6): 5

10.11 (s, 1H), o8 4End i) B4 6237 889 LDL & 60 el 1&%@@@95%%.%&@, 7.47 1,

8, >
J=4 Hz, IN), 7.44( 1)8173 4(d, J=8 Hz  1H), % d, = glé, 4 83 (S, 3H),
3.70 (s, 1531111.ﬁ xr%{rgr%p%% : ]Fé%%%éﬁﬁ oi§ 2(’22 4§( %b%é&k&%gr@’a#lni &%’(%g%ésf]ﬁyﬁ‘f‘ﬁ‘!ﬁﬁazol-&
yOphenoxy)et%%bﬁfcﬁﬂ%ﬁ%&lﬂfﬁ%%féﬁﬂ% tESHpIdhaH6 . 3H). Td%&tiFBd solution of
N-(4-hydroxy-3-(1-methy1-1H-pyrazol-5-yOphenyl)-3- methoxybenzamide (22.2 g, 0.069 mol) in THF
(246 mLjgvas addegiiriph S ine (28 0a 0l e IHC led to - 52 and
diisopropyl azodiggﬁf)oxylate 20.8,9, 0.103 mgoél% v@glsggé ediﬁifg’g’vﬁggggﬁ? Q‘C‘Q%r%gl?e%%%gipo%@% ddition,
the mixture was warmed to 5 ,’2‘5 and 2-mprpholinoethanol (13.8¥gnN0.092 mol) was added dropwise
while maintaining the internal tef L on.ofthe addition, the reaction was
allowed to warm to room temperaty gaction was complete afte inutes at which point the
TI-IF was removed by distillatioi@nd the residue was dissolved in i8propanol (225 mL). The solution
was heated to 70C with stirring; HC1 (37%, 9.9 mL, 0.119 mol) was added in portions 30while
maintaining the internal reaction température between 70 and 80C. The™HCl salt of the

To a flask containing a mixture of N+(4-hydroxy-3-(1-methyl-1H-pyrazol-5-

yDphenyl)acetamide (4, 39.1 g, 169 mmol) and methanol (170 mL) stirred under nitrogen was
added concentrated sulfuric acid (23 mi, 42.3 g, 431 mmol) slowly. When the addition was

i5 complete, the reaction mixture was a clear solution at 55 °C. After the stirred reaction mixture
had been refluxed under nitrogen for seven hours, most of the methanol was then distilled off at
reduced pressure with a 70 °C bath. After water (80 mL) had been added to the distillation
residue, most of the water was then 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

20 integration to be about 7.7 wt. % of the compound 5 content. Afier more water (80 mL) had
been added to the distillation residue, 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

25 (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

30 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 mlL, 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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product crystallized out on gradual cooling to room temperature. The solids were filtered, washed with
isopropanol and dried to leave compound (7) (26.0 g, 80%)). A stirred solution of
N-(4-hydroxy-3-0-methyl-1H-pyrazol-5-yDphenyl)-3- methoxybenzamide (11.7 kg, containing 5.2%
water, 34.3 mol) in THF (107 kg) was distilled at 5 atmospheric pressure to remove approximately
70-80% of the solvent. THF (99 kg) was added followed by triphenylphosphine (14.14 kg, 53.91 mol).
The solution was cooled to -12C and diisopropyl azodicarboxylate (11.02 kg, 52.5 mol) was added in
portions while maintaining the internal temperature between -10 C and 0 C. On completion of the
addition, the mixture was stirred at -10C to 3 C for 40 minutes. 2-Morpholinoethanol (7.10 kg, 54.13

mol) was addedil&ini pOHsansiafiReb GakOncompletiontolies aodiingihad SacionNas Wasmed, o
room temperatte a0 S, ﬁpltei LGRS CP%B% %Z -80%% &%%/THF ﬁipemo"ed by
ded A urt % St

distillation and |sopropano (92 g) was a ri iylécg d e SO ven IXtreiak removed by
distillation and isopropanol (109 kg) was added. HC1 (37%, 5.70 kg, 57.8 mol) was added in portions
while maintainifgapeinidnBrepacidmeivpiérd (o bebvedrettanth 70 C-naiie Helsalief the

product cr.ystalImﬁﬂ%p&gg@m&mgnﬂmmgg@méqdmg I}Q ere filtered, washed with
isopropanol and dried v un 7 nz/z 437 (M+Hr; 'H NMR
(DMSO-d6) 5 11.3 (hsé%#% eyg%,fp S ‘g' é%‘%(”d%"ﬁ%' %ﬁ‘z‘e@v“sﬁ PRSI R 4 1z, 111),
7.54 (d, J=8 H?‘W%&‘(ﬁﬁ'dﬁﬁ“myﬂm@(t J=8Hz, 114), 7.24 (d, J = 8 Hz, 111) 7. 16(dd Jj—
Hz, J2 = 4 Hz, 1H), 629((&;4\!—/‘4Hz 1H), 4.46 (t, J= 4 20Kz, 2H), 3.83 (s, 3
(s, 31), 3.45 (m, 2H), 3.18£3 12 ( 21%3 00- 2.90 (m, f_L Ji Examplg 7:
3-fluoro-N-(4-hydroxy- 3 -(1-meth 1 pyrazol-5-yNphenylbenzéatipe (Gempsu d’é) 58 Under a
nitrogen atmosphere N,N-dimgthyacetamide (7.83 L) was jrapste
vessel followed by 4-amino-2-(1-methyl-1H-pyrazol-5- yOphenoI (1.57 kg, 8.28 mol). The reaction was
cooled to 8 C and pyridine (0.65 k§, 8.28 mol) was added. The 30&eaction mixture was further cooled

to -6 C and 3- fluorober&@mhlﬁmm@m(ééﬂ@iﬁgbﬁéﬂ itymebwesadiegsiauadyls mﬁiﬁ@mm the

reaction {gmpe W 3 ) etl ition of the 3-fluorobenzo oride. the
mixture was stlgsiéldégt%c'%g?or Agtr%?ﬁ % g%?%%ﬁ’i@ﬂ?@aﬁ’ﬁb@g )stiEastion
sample indicat¥BCEbRETERS F&ﬁ\?@?ﬁﬁ)ﬁ‘f&mymﬁﬁhm@éﬁi@ 8290 fvmsakldad stowly while
maintaining thew8aetity tmicratugrairGhdirecpoadighpeatipiaed autapdheslugyimas stirred at 28

C for 15 min am@ﬂwmfﬂ;es%ﬂ&%@h%mg@ﬁy&%@e%%@Qﬂ%ﬁ{rim 6'%)111&99\4'89 by heptane (2 x 4

L) and dried in gt,6 nder hou um to pbtain compound contalnlng 5.5% water,
101%). LEINVI.R 1(':51 %ﬁ?@}ﬁ (“E?Lﬁ‘.’ii ag §é s(’sfgﬁiﬁ Ty plew o majpigin t&m‘w&#geeeﬁfe}t 8 Hz,
1H), 7.76d, JP8E AP025 Evith meptovjackymodliag. 7104 dlioBukigniele)s Sirad(s; Bt Example 8:
Preparation of for two more hours and then filtered. The solid filter cake was washed with water (3 x 150 mL)

-acety 1-(2- ({8l nralensamsor i HE BYsgzolsMiplienoxyJethypiperazinium
earboxyformate ?518L ound9 0 HO nltrogen atmosp ern Ei t)° was

transferred to & &%?Bﬁdr@{i%%é’r%@é‘éf’l 53 5% yield, 99.24% pure bY HPLC srea). Water
3-Fluoro-N-(4- PI‘WPBS(?fg Plepnesthyt tid spyredob B piphdindhoenzamide. (1.82 kg, 5.84 mol),
triphenyBshosphine (8% kg, ﬁrzaam@a@mm(émm%@mﬁm ARSI RYRLE,AR0 ko of
76,29 purt), &5 RO Ao S 5 S RIS 35 © o '
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A mixture of N-(4-hydroxy-3-(1 -methyl-1H~pyrazol-5-yi)phenyl-3-methoxybenzamide
prepared by the method of Example 12, Step A (6, 50.0 2, 154.6 mmol, 1,00 eq.) and
25 tetrahydrofuran (THF, 500 ml) was stirred and heated to achieve dissolution of 6. The resulting
solution was cooled to about 25 °C, and triphenylphosphine (52.7 g, 200.9 mmol, 1.30 eq.) was
added. After the resulting solution had been cooled to -5 °C to 0 °C, diisopropyl
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 resnlting rmixture

30 was stirred at about 23 °C for four hours and then cooled fo 15 °C. 2-Morpholinoethanol (28.4
60



15diisopropyl azodicarboxylate (1.77 kg, 8.77 mol) was added slowly maintaining the internal
temperature below 30 C. The reaction was cooled to 20 C and stirred for 2 hours. Additional amounts
of triphenylphosphine (0.77 kg, 2.92 mol), 1-(4-(2-hydroxyethyppiperazinl-yDethanone (0.503 kg of
76.2% purity, 2.23 mol) and diisopropyl azodicarboxylate (0.59 kg, 2.92 mol) were added and the,
reaction was stirred for an additional 30 minutes. 20Triphenylphosphine (1.53 kg, 5.84 mol) and
diisopropyl azodicarboxylate (1.18 kg, 5.85 mol) were added and the reaction was stirred for a further
35 minutes. Additional amounts of triphenylphosphine (0.77 kg, 2.92 mol) and diisopropyl
azodicarboxylate (0.59 kg, 2.92 mol) were added and the reaction was stirred for a further 10 minutes.
LCMS analysis®m s avtioh Séhmale waditatedidahversigiiio thecgreditciranitibhe istadingdnaterial was

not detected. The25teagtignwasstiresiaveright at-reemde mealatire b braprigximately 14.4 L)
was distilled un(ggrl{eegu&%ge?ressure and ethaglol (ggla%was added. The residual THE was removed by

30 methody. AR additonal smeant of dhorte ) wACHARsERbaTAtshe

distillation (solvent swap method). An additional am
reactor followeddsyd 26 ithrarmepioséitie aerereoiviey dstiBdmsl)the prbdabini3teanckdhen prewater (4 L).

The oxalate salirafad-$heoro-Majdridnmethydpaidtpsoazal)3oyd dertd2-Mase bl 30RIRRLa%INY 14 VI

ethoxy)-phenyl}-Dg ide.cr, S;%Qiileae ut a}af(t)%r ticrin (t)ge mixture_ at for 2.5 hours. The
crystallized pro%%%%v%@%’re% ) wai%g(? with et%%ﬁ% c(% X ﬁf‘ﬁ)%ﬁﬁ% rgl'g %Fé@zglu’ﬁ’a’é’?’ﬁoﬁgse
vacuum to affofd-¢8R7FGarbedhq sk §0 SSsof i fenmRicrMmsE H G TbIzqduct IEFhFSPagm, 3H),
7.70 (d, J = 4 Hpsl ddoi=d B0Hent 2H)C AndGstfinmg i hat 20ebadire Sobihrdd holtd), Zhd dhilydst 8 Hz, 2H)
370 (. 3. 3 SRy 382 Godmilla, 2idhn2 AR 24 hed 20t G %sj(%sm. ;
xample,Q: Preparation of N-(3-(3-(dime ino)aeryloy1)-4-hydrq enyl)acetamide ompoun
L) OO o o r R M Sac o CERSTS g, 0.770
mol), dimethylf8frizmiaktdifretioymeeEPBE. 275831, 185.0 g, 1.552 mol), and 2-propanol (1500 mL)
was heated to 45 C under nitrogen. After the mixture had been stirred at 45 C for about 18 10hours,

ion of Ne(3-acetyk4 fl ' Thdroh i
conversion of NegdRpiRtys: MQ&M’)@SP%"Q&%@HE\(&%Q%&%eB@aﬁgﬁ)&zﬁ SR s Hlater (1500

(dimethylamino)acr 3-4-h droxyphenyflacetamide was >98%

mL) was adde ,yiﬁ%"g)é" 3‘?‘%%SWgwgﬁPWﬁ?ﬁ’féﬂ“?ﬁﬂﬁwﬂ'ﬁﬁfméfﬁm‘é’lﬂ@duced pressure at
55 C. The reactor contents were cooleg to 15 C andyttien filtered. ilter cake was dried under
reduced pressure at 65 C to providegdtn nd ( 16Z.0 gk879 8% 15 purity by HPLC peak
area purity). IHNMR (DIvISO-d5): 8 14.07% (s, 1), 9.80 H), .00 (d, 1=2.5 Hz, 1H), 7.95 (d, J= 12.0
Hz, 111), 7.56 (dd, Ji = 8.8,12 = 2.5 Hz, ; E?@’(do =8 Hz,olH), 5.75 (d, J=12.0 Hz, 111), 3.25 (s,

311), 3.00 (s, 3H), 2.03 (s, 3E1). Exaifiples20; Preparatjon of
5-(2'-hydlroxy-5'-acetamidophenyl)-l‘-"r‘ﬁeth 0-1H-pyrazole 0(Compound 4).
5

A mixture of 1.70 kg of 9 (1.70 kg, prepared according to Example 8) and an additional
portion of 9 (800 g, similarly prepared but not dried under reduced pressure) was purified as
follows. A mixture of both portions of 9, purified water {11.1 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 distilied off, and the stirred mixture was cocled to 20-22 9. The solid product was
recovered by suction filtration, washed with ethanol (0.710 kg), and dried under reduced
pressure at 60 °C to constant weight to provide the title compound (2.13 kg , 49% yield from 8,
99.1% purity by HPLC peak area).

Those skilled in the art will recognize that various modifications, additions,

25 substitutions, and variations to the illustrative examples set forth herein can be made without
departing from the spirit of the invention and are, therefore, considered within 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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114 N-(3-(3-(dimethylamino)acryloyl)-4-hydroxyphenypacetamide (51.6 g, 208 mmol) and then boron
trifluoride diethyletherate (5.22 mL, 5.85 g, 41.2 mmol) were added to a flask containing methanol (502
nth) stirred at ambient temperature under nitrogen. While the 25resulting mixture was stirred at 2-4 C
under nitrogen, methylhydrazine (15.32 mL 13.27 g) was added. After the reactor contents had been
stirred overnight at 5 C, conversion of N-(3-(3- (dimethylamino)acryloy1)-4-hydroxyphenypacetamide
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 30pressure with a 30 C jacket
temperature. Heptane (250 mL) was added to the oily residue, and distillation of solvent under reduced
pressure wag:eontimiegaiatil solids began to precipitate. A mixture ot heptane (126 nth) and ethyl
acetate (377 mL) was added, and the resulting suspension was stirred at ambient temperature for two

brill& The solid product was filtered and resuspended in water (377 mL) premixed with 37 wt. %
aqueous hydrochtomEesE s for BreRwinaR S ipers fohiifama & resulting suspension was stirred for two

hours at ambient temperature 5and then fﬂLq&e’d. The filtered.sqlid was dried wider reduced pressure at
65 C to provide compound (4) (39.4 g, 82%),} (>99% I-R'PLC peal area purity). 'I-l MAR (DM3046): 9.80
(s, 1H), 9.69 (s, 111), 7.43 (dd,J %88, .12% 2. IN7-42%(d, ] 0.7 Hz, 211), 6.89 (dd, J1=
8.0,J2=1.0 Hz, 111), 6.20 (d, J= Mz 44D, (s, 311), 1.99 (s, 311). 10Example 11: Preparation
of 4-amino-2-(1-methyl-1H-pyrazol-5-yl)phenol (Cogmpound 5). EI N-N 0 HOHO 45 To a flask
containing a mixture of N-(4-hydroxy-3-(1-methy1@iH-pyrazol-5- yephenypacetamide (4, 39.1 g, 169
mmol) and methanal £3i7 Gathistdsed under nitrogen was added concentrated sulfuric acid (23 mL,
42.3 g, 431 mmol) glowly. When the addition was
R'is C,-Cy alkyl, halo, C;-Cs haloalky! or C-C; alkoxy;
X is 0, 8, NR? or CHR?; and
R? is H, C~C; alkyl, C;-Cy acyl, C,-Cy alkenyl, C;-Cy alkynyl, C3-C,
cycloalicyl, C,-Cg haloalkyl, arylalkyl, aryl, heteroaryl or heteroarylalkyl each
optionally substituted with C;-Cy alkyl, halo, C,-C; haloalkyl or C;-C; alkoxy;

comprising reacting a compound of Formula (IE):

N— e
;N H
o N R
HO o
an
with a compound of Formula JI1);

X
k/ N~
OH
(18
in the presence of a trisubstifuted phosphine and a compound having the Formula (A):
o

RL AL N SR

O
(A)
wherein:
R*and R” are each, independently, C,-Cyq alkyl or C,-C 5 aycloalkyl;
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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15complete, the reaction mixture was a clear solution at 55 C. After the stirred reaction mixture had
been refluxed under nitrogen for seven hours, most of the methanol was then distilled off at reduced
pressure with a 70 C bath. After water (80 mL) had been added to the distillation residue, most of the
water was then distilled off the product mixture at reduced pressure with a 70C bath. The methanol
content of the distillation residue was determined by 111-NNIR 20integration to be about 7.7 wt. % of
the compounds content. After more water (80 inL) had been added to the distillation residue, 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 111-NIVIR integration to be about 2.2
wt. % of the compound 5 content. The distillation residue was diluted with additional water (80 mL),
and aqueoys sodigm r X Yo,k L. 62.5 W was added while the stirred
product moiij'ture wliaté alr?taf??:ea gb%%%tﬁ? corgllzﬁlg %(atsh ing the addition, the product began
to precipitate, and the pH of the product mixture rose to 5.8-6.1. Saturated aqueous sodium
bicarbonat® (50 nilbe p82gs dnarding ol anasntheivadaetwhyleliheistiie dipabditgiemixture was
maintained at abgmbgpﬁlgﬁwggﬁggg%ggegag}m{@gngH of the product mixture increased to 7 as 30a
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, 27D mmolPfeesatrgoutReioemtret ﬂﬁélﬁi'r‘éﬂhtq taixhgreiiitrendBYaw Facls a result. After an
additional half hoirdefatising, &, 23 &lithe product mixture was filtered. The solid filter cake was
washed with water (3 x 80 mL) and vacuum dried at 60 C to constant weight to provide cork pound 5
(29.7 g, 93% vyield, 99. 40% ure by BTLC area). Example 12: Preparation of
4-(2-(4-(3-NlethoxySeRZE i c?f’"f%f FRETRVP BY 670 Bits 2y ThsrranB xRy esrRotp Rt 24-ium chloride
(Compound 7). Y1 -Step A: Preparation of N-(4-hydroxy-3-(1-methyl-11/-pyrazol-5- yl)phenyl) -3-
methoxybenzamide (Compound 6). N-N'tN-N/ NH2 HOHO 56 To a mixture of

4-amino-2-0-methyl- aljgc%r&%glg %no%l (&% lmf_ t?m’ mm %r%agtgn oes éum bicarbonate

(28.9 g, 344 mmol 1.30 eq. and ano ?)5) tnder nltrogen as a
3- methoxybenzoﬁl iglie)nis (3 9‘8@@]’% 8 AP 6%e) sufficiently slowly to maintain the reaction

mixture at 0-5 C with reactor jacket cooling. After
8. The process according to any one of claims 1 to 6, wherein said reacting is carried out

at a temperature of about 0 °C to about 25 °C.

9. The process according to amy one of claims 1 to 8, wherein said reacting is carried out

in an ether-forming solvent.

10, The prooess according claim 9, wherein said ether-forming solvent comprises
tetrahydrofuran.
11, The process according to any one of ¢laims 1 to 10, wherein the molar ratic of said

compound of Formula (A) to said compound of Formula (II) is about 4:1 to about
i:1.

12, 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 1.6:1 to about
1.4:1.

13, The process according to any one of claims 1 to 12, wherein the molar ratio of said

trisubstituted phosphine to said compound of Formula () is about 4:1 to about 1:1.

14. The process according to any one of claims 1 to 12, wherein the molar ratio of said
trisubstituted phosphine to said compound of Formula (F1) is about 1.6:1 to about
1.4:1.
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the resulting brown solution had been stirred at 5 C for one hour and at 10-15 C for an additional hour,
water (300 ml.) was added sufficiently slowly to maintain the stirred reaction 15mixture at 20-25 C with
reactor jacket cooling. The reaction mixture was stirred at about 23 C for two more hours and then
filtered. The solid filter cake was washed with water (3 x 150 nth) and vacuum dried at 65 C for about
16 hours and then at 75-80 C to constant weight to provide compound 6 (80 g, 247 mmol, 93.6% yield,
99.24% pure by 1-1-PLC area). Water content of 6 prepared by this procedure is typically about 0.1 wt
%. 20Step B: Preparation of 4-(2-(4-(3-Ntethoxybenzamido)-2-(1-methyl-1H-pyrazol-5-
yl)phenoxy)ethyl)morpholin-4.ium chloride (Compound 7). --NN- / HOHO CI A mixture of
N-(4-hydroxy-3-(1-methy1-1H-pyrazol-5-yOphenyl-3-methoxybenzamide prepared by the method of
Example 12, Step A (6, 50.0 g, 154.6 mmol, 1.00 eq.) and 25tetrahydrofuran (TBF, 500 niL) was

stirred and heated.to achjeve dIS Iuton of 6, T resu é qfolgﬁlon asc oled to about 25 C, and
ded. A

fe
triphenylphosphine %Bmccs%cc% ﬁmﬁ 13 0880 fwas a B the rEeitiRGS8tiAth had been

cooled to -5 C to G@WW%%&?%%@W@%F%W%WW@ 80-eq.) was added

sufficiently slowly to maintain the stirred reaction mixture at -5 C to 0 C with external reactor cooling.

The resulting. mixire 3Quas &Hﬁ%g&@&%@%ﬁ%@{o%ufﬁ]&@% HEmERPIEHIOr 2L

2- Morphollnoethano 28 4 G%gr?% ?E{?mol dl 40 ec&% % then1 added, causm\?\],the stirred reaction
mixture to warm t6 Abou uwﬁ% e‘ﬁ?pler%?ﬁ“e ikt E‘\’ﬁﬁg %gﬁ}ﬁ&?&‘ﬁﬁ tWCAPIBEYE. Most of the
TBF was distilled 8ff:the reaction mixture at reduced pressure and at 60 C. 2-Propanol (600 mL) was
added, and then most of the 2-propanol was distilled off the product mixture at reduced pressure 5and

at 560 C. Agditiongy, 59&@99&&@9& gycllil ure was.heated to 60C.
Concentrated aqueo%pp %{{? Ior "g a%la}l 2%%8%&?&%%?%&% mm Xg’x ,}jwsgs e?dded to the

stirred 60C solutidii i & 24 W‘écﬁ BE%WH\%@EB% BFttut 23 C and

stirred at that temp@érature for three hours. The slurry of precipitated product was filtered, and the
filtered solid was washed with 2- propanol (3 x 150 10mL) and then vacuum dried at 65 C to constant

weight to pqgwde ﬁ@%‘r!)@egs Qc%gfg @) any ene of claims 1 to 17, wherein said compound of

Formula (1) is prepared by the method comprising reacting a compound of Formula

xv):
Y\n@\ R‘1

0
v}

wherein:
R’ is C;-C; alkyl, halo, €-Cy haloalkyl or C,-Cy alkoxy;
Y is halo, OH or OC(O)R?; and
R® is C;-C; alkyl, C;-Cy alkenyl, C;~Cs alkynyl, C5-Cy cycloalkyl, C,-C
haloalkyl, arylalkyl, aryl, heteroaryl or heteroarylalky} each optionaily
substituted with C;-Cs alkyl, halo, C;-Cy haloalkyl or C;-Cy alkoxy;
with a compound of Formula (V):

N“N/

4
NHg
HO

V)

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

19. 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 {(VE):
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90.5% yield, 99.24% pure by HPLC area). Example 13: Purification of
4-acetyl-1-(2-(4.(3-fluorobenzamido)-2-(1-methyl-1Hpyrazol-5-yl)phenoxy)ethyl)piperazin-1-ium
carboxyformate (Compound 9). ON-N AN-Th HO 150 A mixture of 1.70 kg of 9 (1.70 kg, prepared
according to Example 8) and an additional portion of 9 (800 g, similarly prepared but not dried under
reduced pressure) was purified as follows. A mixture of both portions of 9, purified water (11.1 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 20then distilled off, and the stirred mixture was cooled to 20-22 C. The solid product was
recovered by suction filtration, washed with ethanol (0.710 kg), and dried under reduced pressure at
60 C to constant weight to provide the title compound (2.13 kg , 49% vyield from 8, 99.1% purity by
HPLC peak area). Those skilled in the art will recognize that various modifications, additions,
25substitutions, and variations to the illyptrg five exarpples set forth herein can be made without
departing from the spirit of the invention archaresthe &' considered within the scope of the
invention. All documents referenced above ing g, it not limited to, printed publications, and
provisional and regular patent appllcatloné"%re mcorporated herein by reference in their entirety.
What is claimed is: 1.A process for preparing a@dnpound of Formula (I): m-N /.. or a salt form
thereof, wherein: Rl is CI-CB alkyl, halo, CI-05 haloallcyl or CE-CB alkoxy; Xis 0, S, NW or CHRZ2; and

wherein;

R* is C;-Cy alkyl, C-C; altkenyl, C;-Cs alkynyl, Ci-C; cycloaliyl, arylalkyl,
aryl, heteroaryl or heteroarylalkyl each optionally substituted with C,-Cq
alkyl;

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

20, The process according to ¢laim 19, wherein said compound of Formula (VI} is

prepared by the method comprising reacting 2 compound of Formula (V)

wherein: .
R is C1-Cy alkyl, C,-C alkenyl, C,-Cs alkynyl, Cs-C; eveloalkyi, arylalkyl,
aryl, heteroary} or heteroarylalkyl each optionally substituted with C,-Cq
alkyl;

with an amine in the presence of an acid to form said compound of Formula (V).

21. The process according to ¢laim 19, wherein said compound of Formula (VI) is

prepared by the method comprising reacting 2 compound of Formula (VEIL):

(VIID)

whereir:
R*is C,-Cy alkyl, C,-Cy alkenyl, C,~Cs alkynyl, Cs-C; cycloalkyl, arylaliyl,
aryl, heteroaryl or heteroarylalkyl each optionally substituted with C,-Cy
alkyl;

with a demethylating agent to form said compound of Formula (VI).
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R2 is H, CI-CB alkyl, Cs-CB acyl, CI-CB alkenyl, CI-CB allcynyl, C3-C7 cycloallcyl, CI-Cs haloallcyl,
arylallcyl, aryl, heteroaryl or heteroarylallcyl each optionally substituted with CI-CB alkyl, halo, CI-Cs
haloalkyl or CI-CB alkoxy; comprising reacting a compound of Formula (H): m / ..--N HO (10 with a
compound of Formula (1Q): (Il1) in the presence of a trisubstituted phosphine and a compound having
the Formula (A): 0 Re. N,N O R" 0y - 0 (A) wherein: W and Rb are each, independently, CI-Cm
alkyl or CI-C 7 cycloallcyl; to form said compound of Formula (D. 2.The process of claim 1, wherein RI
is methoxy and X is 0- 3. The process of laim 1, wherein W is fluoro and Xis NC(0)CH3. 4. The
process according to any one of claims 1 to 3, wherein said trisubstituted phosphine comprises
triphenylphosphine. 5. The process according to any one of claims 1 to 4, wherein W and W are each,

independerstty, Cl- ﬁieaﬂqdeséa&d&dﬂf@&ﬁcﬁ&xﬁ@@&d&%@g@f&’a@ﬁ%&&@'%&ﬁ herein W and R.5
are both prop-2- ybrg Jggpop@g%%]%% Qrdin to any t}%gg ggf rgil%rma 1 tlg()mt\ﬁla §{? n sald reacting is
€

carried out at a temperature of about 50(531 to about process accordifig to any one of
claims 1 to 6, wherein said reacting is carried o H
R‘iN N N._.R*
| b
RY HO QO
(X1v)
wherein:

R? and R are each independently C,-C; 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).

23, The process according to claim 22, wherein said compound of Formula (XEV) is
prepared by the method comprising reacting a compound of Formula (XV),
O

§. re
'y
HO o

(XV)
wherein:
R*is C-Cy alkyl, C,-Cs alkenyl, C,-C; alkynyl, Cs-C, cycloallyl, arylalkyl,
aryl, heteroaryl or heteroarylalkyl each optionally substituted with C,-C,
alloyl;
with a compound of Formmla (XVI):

wherein:
R® and R® are each independently C;-Cg alkyl or arylalkyl; or
R" and R’ together with the nitrogen atom to which they are both bonded
form a heterocycly] or a heterobicyclyl group;
W is formyl or <CH(OR'®)(OR™);
and R' and R are each independently Cy-Cy alkyl;
to form said compound of Formula (XIV).
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at a temperature of about 0 C to about 25 C. 9. The process according to any one of claims 1 to 8,
wherein said reacting is carried out in an ether-forming solvent. 10. The process according claim 9,
wherein said ether-forming solvent comprises tetrahydrofuran. 11. 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 (Il) is about 4:1 to about 1:1. 12. 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 (I1) is about 1.6:1 to
about 1.4:1. 13. The process according to any one of claims Ito 12, wherein the molar ratio of said
trisubstituted phosphine to said compound of Formula (11) is about 4:1 to about 1:1. 14. The process
according to any one of claims 1 to 12, wherein the molar ratio of said trisubstituted phosphine to said
compound of Formula (I1) is about 1.6:1 to about 1.4:1. 15. The process according to any one of
claims 1 togld, wherei g&qwg}gga%gaqoﬁg&gw&qlgtﬁgrmuIa (A) to said trisubstituted
phosphine is about 1:1. 16. The process according to any one of claims 1 to 15, wherein the molar
ratio of said compound of Formula (l11) to said compound of Formula (11) is about 2.5:1 to about 0.5:1.

17. The process according to any onepof,gfaims 1 toein the molar ratio of said compound of

Fonnula (111) to said compound of Fo (H).is afout 2:1 tg about 1:1. 18. The process according to
any one of claims 1 to 17, wherein said co d offFor ula%i-l) is prepared by the method
comprising reacting a compound of Forgp#a~##: (I wherein: Rl is CI-Cs alkyl, halo, Cr-Cs haloalkyl
or CI-Cs alkoxy; Y is halo, OR or OC(0)R3; and is C1-05 alkyl, C1-05 alkenyl, C1-05 allcynyl,
C3-C7 cycloallcyl, CI-Cs haloallcyl, arylalkyl, aryl,”heteroatyl or heteroarylalkyl each optionally
substituted with Civ@sealkyl, halo, C1-05 haloal/cyl or CI-Cs alkoxy;

R! is C;-C; alkyl, halo, C,-Cy haloalkyl or C;-Cg alkoxy:

comprising reacting a compound of Formula (IV):

Y\(Q\ R

O
av)

wherein:
Y is halo, OH or OC(O)R?; and
R®is C,-C; alkyl, C;-Cy alkenyl, C;-C; alkymyl, C5-C; cycloalkyl, C;-Cs
haloalkyl, arylalkyl, aryl, heteroaryl or heteroarylallyl each optionally
substituted with C1-Cq alkyl, halo, C;-Cq haloallyl or C,-Cy alkoxy;
with a compound of Formula (V):

NNN/

/4
K/;Jj@r\lﬁz
HO™ X

)

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

25. The process of ¢laim 24, wherein Y is chioro and R’ is methoxy.
26. The process of claim 24, wherein Y is chloro and R is fluoro.
27. The process according to any one of claims 24 to 26, wherein said reacting is carried

out in the presence of a base,

28. The process according to claim 27, wherein said base comprises pyridine.
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with a compound of Formula (V): (V) or a salt thereof to form said compound of Formula (11). 19.The
process according to claim 18, wherein said compound of Formula (V) or a salt thereof is prepared by
the method comprising reacting a compound of Formula (VI): wherein: R4 is CI-Cs alkyl, CI-CB
alkenyl, C1-C8 allcynyl, C3-C7 cycloallcyl, arylallcyl, aryl, heteroaryl or heteroarylalkyl each optionally
substituted with C1-C3 alkyl; with a cleaving reagent to form said compound of Formula (V) or a salt
thereof. 20.The process according to claim 19, wherein said compound of Formula (V1) is prepared by
the method comprising reacting a compound of Formula (VII):  wherein: R4 is CI-C8 alkyl, C1-C8
alkenyl, CI-Cs allcynyl, C3-C7 cycloallcyl, arylallcyl, aryl, heteroaryl or heteroarylallcyl each optionally
substituted with C1-C8 alkyl; with an amine in the presence of an acid to form said compound of

Formula (V4. 21. The preeesscaseesd i:!aqﬂm@%ﬂ%ﬂ@%@éﬁé@%@&%&%&l%ﬁﬁ%@& L (VI)is

prepared by the method comprising reacting a compound of Formula (VIII): N-Nt.

3G, The process according to any one of claims 24 to 29, wherein said reacting is carried

out in an amide-forming solvent.

31. The process according to claim 30, wherein said amide-forming solvent comprises

N,N-dimethylacetamide,

32, The process according to any one of claims 24 to 31, wherein said reacting 1s carried
out at a ternperature of about -60 °C to about 75 °C.

33, The process according to any one of claims 24 to 31, wherein said reacting is carried
out at a temperature of about -10 °C to about 25 °C.

34, A process for preparing a compound of Formula (V)

e
N
A N
e NH2
HO
v)

or a salt thereof by the meihod comprising reacting a compound of Formula (VD)

NwN'/

% ﬁT R4

HO ©
(VD)

wherein:

R*is C,-Cy alkyl, C;-Cy alkenyl, C,-C; alkynyl, C;-C, cycloaikyl, aryialicyl,
aryl, heteroaryl or heteroarylalkyl each optionally substituted with C-Cq
alkyl;

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

35, The process of claim 34, wherein R* is C,~Cy allyl,

36.  The process of claim 34, wherein R* is methyl.
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(VIIT) wherein: R4 is C1-C8 alkyl, C1-C8 alkenyl, CI-C8 allcynyl, C3-C7 cycloallcyl, arylallcyl, aryl,
heteroaryl or heteroarylallcyl each optionally substituted with C1-C8 alkyl; with a demethylating agent
to form said compound of Formula (VI). 22. The process according to claim 19, wherein said
compound of Formula (V1) is prepared by the method comprising reacting a compound of Formula
(XIV): (xIv) wherein: R8 and R9 are each independently CI-Cs alkyl or arylalkyl; or R8 and R9 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). 23. The
process according to claim 22, wherein said compound of Formula (Xv) is prepared by the method
comprising reacting a compound of Formula (XV): 0 wherein: R4 is C1-C3 alkyl, CI-Cs alkenyl, C1-C3
allcynyl, C33€7cyclielkytcemylatiopiiarys, hoteroandiarbeiemasylalicyl cach on dat%nga gzg bstituted with
aressach

C1-Cs allcyl; with agampaund el f?{ LQ&AXVD R8 W (Xm) wherein: R8 an
independently CI-Cs alkyl or arylalkyl; or R8 and R9 together with the nitrogen atom to which they are

both bonded form a heterocyclyl or a heterobicyclyl group; W is formyl or -CH(ORINORI|I);
€ process according to claim 37, wherein sajd hydrolyzing acid cormmprises sulfurie

acid.

39. The process according to any one of claims 34 te 38, wherein said reacting is carded

out in a hydrolyzing solvent.

44, The process according to claim 39, wherein said hydrolyzing solvent comprises
methanol.
41. The process according to any one of claims 34 to 40, wherein said reacting is carried

out at a temperature of about 25 °C to about 65 °C,

42. The process according to any one of claims 34 to 40, wherein said reacting is carried
out at a temperature of about 40 °C to about 55 °C.

43, A process for preparing a salt of a compound of Formula (I):
~N" N O
Shesa o
K/ N ~"g o
@
wherein:

R'is C-Cy alkyl, halo, C-Cy haloalkyl or C,-C; alkoxy;

Xis O, 8, NR? or CHR?; and

R?is H, Ci-Cs alkyl, C-Cy acyl, C;-C; alkenyl, Ci-Cy alkyniyl, C3-Co
cycloalkyl, C;-C; haloalkyl, arylalkyl, aryl, heteroaryl or heteroarylalkyl each
optionally substituted with C;-Cy alkyl, halo, C,-Cy haloalkyl or C,-C, alkoxy;
comprising reacting said compound of Formula (I) with a salt-forming acid to form

said salt of a compound of Formula ().
44. The process of claim 43, wherein R is methoxy and X is O,

45. The process of claim 43, wherein R’ is fluoro and X is NC(O)CH,.

65



and Rl and R" are each independently C1-C8 alkyl; to form said compound of Formula (XIV). 24.A
process for preparing a compound of Formula (Ft): wherein: Rl is C1-05 alkyl, halo, CI-C8
haloalicyl or Cr-C8 alkoxy; comprising reacting a compound of Formula (IV): (IV) wherein. Y is halo,
OH or OC(0)R3; and R3 is C1-C8 alkyl, CI-Cs alkenyl, 01-05allcynyl, C3-C7 cycloallcyl, C1-C8
haloalicyl, arylallcyl, aryl, heteroaryl or heteroarylallcyl each optionally substituted with Ci-Cs alkyl,
halo, Cr-Cs baloallcyl or C1-C8 alkoxy; with a compound of Formula (V): 25. The process of claim 24,
wherein Y is chloro and RI is methoxy. 26. The process of claim 24, wherein Y is chloro and Rl is
fluoro. 27. The process according to any one of claims 24 to 26, wherein said reacting is carried out in
the presence of a base. 28.The process according to claim 27, wherein said base comprises pyridine.
29. The progess ascojlaiaciaimel wheirin saithassoomprises sodium bicarhonate. 30. The
process accordln%tg.any cin of ,clam}s 24 to 29, wherein said reacting is carried ouETR &n .
amide-forming solV&nt. BT “TREPPEEREE S ccording to claim 30, wherein said amide-forming solvent
comprises N,N-dimethylacetamide, 32. The process according to any one of claims 24 to 31, wherein
said reacting.is carhegrottsakaseamigasalidia a6 A0Ei0QiC 40 30Ruh S Sofved ot R ALOCESS according
to any one of clairggpgé)gglo?r;, wherein said reacting is carried out at a temperature of about -10C to
about 25 C.

48. The process according to claim 46, wherein said salt-forming solvent comprises
ethanol.
49, The process according to any one of claims 43 to 48, wherein said reacting is carried

out at a temperature of about -10 °C to about reflux temperature.

50, The process according to any one of claims 43 to 48, wherein said reacting is carried
out at a temperature of about 20 °C to about 80 °C.

51. The process according to any one of claims 43 to 50, wherein said salt-forming acid is

hydrochloric acid.

52. The process according to any one of claims 43 to 50, wherein szid saltis a
hydrochloride salt.
53. The process according to any one of claims 43 to 50, wherein said salt-forming acid is

oxalic acid.

54. . The process according to any one of claims 43 o 50, wherein said salt is an oxalate

salt.

55. A hydrochioride salt of a compound of Formula (I):
Ner”
p N H
X/\' e N R1
LN~ o
® '
wherein:

R' is Cy-Cy alky], halo, C,~Cy haloalkyl or C,-C4 alkoxy;
Xis O, S, NR? or CHR?; and
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34. A process for preparing a compound of Formula (V): m-N /" NH2 HO ('7) or a salt thereof by the
method comprising reacting a compound of Formula (VI): N-N N R4 0 wherein: R4 is CI-Cs alkyl,
01-C8 alkenyl, CI-Cs alkynyl, C3-C7 cycloalkyl, arylallcyl, aryl, heteroaryl or heteroarylalkyl each
optionally substituted with C1-C8 alkyl; with a cleaving reagent to form said compound of Formula (V)
or a salt thereof. 35. The process of claim 34, wherein 124 is CI-CB alkyl. 36. The process of claim 34,
wherein 124 is methyl. 37. The process according to any one of claims 34 to 36, wherein said
cleaving reagent comprises a hydrolyzing acid 38. The process according to claim 37, wherein said
hydrolyzing acid comprises sulfuric acid. 39. The process according to any one of claims 34 to 38,
wherein said reacting is carried out in a hydrolyzing solvent. 40. The process according to claim 39,
wherein said hydrolyzinggéoént cOnarides: riethalh 6l -1 aTkheyhGessliacgdy dipg,to any one of claims
34 to 40, where-in c@@jgaggﬁgﬁ@g;@,g@gj@q,Q@@t@yt&@pﬁg@}g@p{,@%&@;% 2hout 65 C. 42. The
process accordln%t%?%ngy%%gsg&% |gv1§h3d _t&%ﬁdy\{yga g?l E@;% gl%%ﬁg?%'éf {Qﬁ% )g}}t at a temperature

of about 40C to a

56. The hydrochloride salt of ¢laim 55, wherein R'is methoxy and X is O.
57. The hydrochloride salt of claim 55, wherein R} is fluoro and X is NC{O)YCH;.

58. An oxalate salt of a compound of Formula (I):
v H
x/\ : %NTKQ =
LN~ s
@
wherein:

R! is C;-Cs alkyl, halo, C,-Cs haloalkyl or C,-C; alkoxy;
X is O, 8, NR? or CHR?; and
R*is H, C,-C; alkyl, C;-Cs acyl, C;-Cg alkenyl, C,-Cg alkynyl, C5-C,
cycloalkyl, C,-Cg haloalkyl, arylalkyl, aryl, heteroaryl or heteroarylalkyl each
optionally substituted with C;-Cg alkyl, halo, C,-Cg haloalkyl or C,-Cy alkoxy.
58, The oxalate salt of claim 58, wherein R' is methoxy and X is O.

60. The oxalate salt of claim 58, wherein R is fluoro and X is NC(O)CH..

61. A compound of Formmila (I):

N e
= N
R‘l
HO ©
(Ax)

wherein:
R' is C1-Cy alkyl, halo, C,-Cy haloalkyl or C,-C; alkoxy.

62. The compound of claim 61, wherein R is methoxy.
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43. A process for preparing a salt of a compound of Formula (1): wherein: Rl is C1-05 alkyl, halo,
CL-Cs haloallcyl or C1-C8 alkoxy; Xis 0, S, NR2 or CHR2: and R2is H, C1-Cs alkyl, CI-Cs acyl,
CI-Cs alkenyl, CI-Cs allcynyl, C3-C7 cycloallcyl, C1-05 haloallcyl, arylallcyl, aryl, heteroaryl or
heteroarylallcyl each optionally substituted with C1-05 alkyl, halo, C1-C3 haloallcyl or C1-05 alkoxY;
comprising reacting said compound of Formula (I) with a salt-forming acid to form said salt of a
compound of Formula (1). 44. The process of claim 43, wherein Rl is methoxy and X is 0. 45. The
process of claim 43, wherein R' is fluoro and X is NC(0)CH3. 46. The process according to any one of
claims 43 to 45, wherein said reacting is carried out in a salt-forming solvent. 47. The process
according to claim 46, wherein said salt-forming solvent comprises isopropanol. 48. The process
accordingdg claim46,whereinsaidsal; prmingsqlveni.gomprises ethanol. 49. The process according
to any one of claims 43 to 48, wherein said reacting is carried out at a temperature of about -10C to
about reflux temperature. 50. The process according to any one of claims 43 to 48, wherein said
reacting i¢arried sorapenterhperai?é‘0f about 20 C to about 80 C. 51. The process according to any
one of claims 43 to 50, wherein said salt-forming acid is hydrochloric acid. 52. The process according
to any one of claims 43 to 50, wherein said sa

or a salt thereof.

65. A compound of Formula (VII):

NN~ 0

/
— e
HO

Vi)
wherein:
R* is C;-C; alkyl, C-Cy alkenyl, C,-Cs alkynyl, C5-C; eycloalkyl, arylalkyl,
aryl, heteroaryl or heteroarylaliyl each optionally substituted with C;-Cq
alkyl.

&6. A compound of claim 65, wherein R* is methyl.
67. A crystalline form of 4-(2-(4-(3-methoxybenzamido)-2-( L-methyl-1H-pyrazoi-5-
yhphenoxy}ethyl)morpholin-4-ium chloride (Form I} having an X-ray powder

diffraction pattern comprising a peak, in terms of 28, at about 14.4°,

68. The crystalline form of claim 67 having an X-ray powder diffraction pattern

comprising a pealc, in terms of 26, at about 5.2°.

&9, 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°.

70. The crystalline form according to claim 67 having an X-ray powder diffraction

pattern comprising peaks, in terms of 24, at about 5.2° and about 25.6°.
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hydrochloride salt. 53. The process according to any one of claims 43 to 50, wherein said salt-forming
acid is oxalic acid. 54. The process according to any one of claims 43 to 50, wherein said salt is an
oxalate salt. wherein: R'is C1-C8 alkyl, halo, CI-C8 haloallcyl or C1-C8 alkoxy; X is 0, S, Me or 03R2;
and R2 is H, C1-C3 alkyl, C1-05 acyl, CI-Cs alkenyl, C1-C6allcynyl, C3-C7 cycloalkyl, C1-C8
haloallcyl, arylallcyl, aryl, heteroaryl or heteroarylallcyl each optionally substituted with C1-C8 alkyl,
halo, C1-C8 haloallcyl or CI-Cs alkoxy. 56. The hydrochloride salt of claim 55, wherein Rl is methoxy
and Xis 0. 57. The hydrochloride salt of claim 55, wherein Rl is fluoro and X is NC(0)CHS3. wherein: RI
is C1-C3 alkyl, halo, C1-05 haloalkyl or C1-05 alkoxY! X is 0, S. NR2 or CHR2; and R2is H,
C1-C8 alkyl, C1-C3 acyl, C1-C8 alkenyl, CI-05 allcynyl, C3-C7 cycloalkyl, C1-C8 haloallcyl, arylallcyl,

aryl, heterogyyl Orﬂﬁt%@mlﬁhﬁ%&aﬁﬂgﬂa&w%u@ﬁﬂ&uﬁgAﬂiih&}lp%@%fk&aakgnC' -CB haloallcyl or
C,-Cs alkoxy. 58. The oxalate salt of alm 58, w EP; eln tSzTgEthg}/ 2 Xis 0. 59. The oxalate salt
of claim 58, wheréln BRI toro and isnl\’i%%s) compdﬁn oﬁﬂﬁﬁi"(ﬁ ﬁ/hereln Rl is
C,-05 alkyl, halo, CI-Cs haloalkyl or CI-Cs alkoxy. 62.The compound of claim 61, wherein Rl is
methoxy. 72. The crystalline form according to claim 67 having an X-ray powder diffraction

patiem comprising peaks, in terms of 26, at about 14.4°, about 5.2°, about 25.6°,
about 17.3°, about 27.1°, about 15.8°, and about 20.1°.

73. The crystalline form according to claim 67 having an X-ray pm.wder diffraction
patiern comprising peaks, in terms of 24, at 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 23.1° and
about 15.3°,

74. The crystalline form according to claim 67 having an X-ray powder diffraction

pattern substantially as shown in Figure 3.

75. The crystalline form according to any one of claims 67 to 74 having a dynamic vapor
sorption profile substantially as shown in Figure 4.

74. A crysislline form of 4-acetyl-1-(2-(4-(3-fluorobenzamido}-2-(1-methyl-1 H-pyrazol-
S-yl)phenoxy)ethyl)piperazin-1-ium carboxyformate (Form I) having an X-ray

powder diffraction pattern cormprising a peak, in terms of 26, at about 7.0°.

77. The crystailine form of claim 76 having an X-ray powder diffraction pattern

comprising a peak, in terms of 24, at about 13.9°,

78. The crystalline form according to claim 76 having an X-ray powder diffraction

pattern comprising peaks, in terms of 268, at about 7.0° and about 12.5°,

79. The crystailine form according to claim 76 having an X-ray powder diffraction

pattern comprising peaks, in terms of 248, at about 13.9° and about 12.5°,
80, 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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63. The compound of claim 61; wherein Wis fluor. 64. A compound of Formula (V). or a salt ther_eof.
65.A compound of Formula (VII): N-N"0 HO (VIl) wherein: 12.4 is CI-Cs alky_l, C1-C8 alkgnyl, CI-.CS
alkynyl, C3-C2 cycloallcyl, arylalkyl, aryl, heteroaryl or heteroarylalkyl each optionally substituted with
C1-C8 alkyl. 66. A compound of claim 65, wherein R is methyl. 67. A crystalline form of
4-(2-(4-(3-methoxybenzamido)-2-(1-methyl-IH-pyrazol-5- yl)phenoxy)ethyl)morpholin-4-iurn chlorlde
(Form 1) having an X-ray powder diffraction pattern comprising a pe_ak, in terms of 20_a_t about 14.4_.
68. The crystalline form of claim 67 having an X-ray powder diffraction pattern comprising a peak, in
terms of 20, at about 5.2. 69. The crystalline form according to claim 67 having an X-ray powder '
diffraction pattern comprising peaks, in terms of 20, at about 14.4 and about 25.6. 70. The crystalline

in terms of
form according to G NEYIOg, 19N ROEET ATEARIPR RIS SoRYising pecks
20, at about 5.2 and about 2
pattern comprismg peaks, in terms of 28, at about 7.0°, about 13.9°, about 12.5°,

about 20.9%, about 23.2°, about 14.5°, and about 18.6°.

B2, 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°, about 12.5°,
about 20.9°, about 23.2°, about 14.5°, about 18.6°, about 26.0°, and about 33 .4°,

83, The crystalline form according to claim 76 having an X-ray powder diffraction
pattern substantially as shown in Figure 7.

84, The crystalline form according to any one of clairns 76 to 83 having a dynamic vapor
sorption profile substantially as shown in Figure 8.

85, A composition comprising the salt according to any one of claims 55 to 60 or the
erystailine form according to any one of claims 67 to 84 and a pharmaceutically

acceptable carrier.

86. A method of treating a SHT,4-related disorder comprising administering to a patient
in need thereof a therapeutically effective amount of the salt according to any one of

claims 55 to 60 or the crystalline form according to any one of claims 67 1o 84.

&87. The method according to claim 86 wherein the SITITZA—reiated disorder is selected
from the group consisting of platelet aggregation, coronary artery disease, myocardial
infarction, transient ischemie attack, angina, stroke, atrial fibrillation, blood clot
formation, asthma or symptoms thereof, agitation or 2 symptom thereof, behavioral
disorders, drug induced psychosis, excitative psychosis, Gilles de 1a 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.

88. The method according to claim 86 wherein the SHT, ,-related disorder is a condition

associated with platelet aggregation.
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71. The crystalline form according to claim 67 having an X-ray powder diffraction pattern comprising
peaks, in terms of 20, at about 14.4, about 5.2, and about 25.6. 72. The crystalline form according to
claim 67 having an X-ray powder diffraction pattern comprising peaks, in terms of 261, at about 14.4,
about 5.2, about 25.6, about 17.30, about 27.1, about 15.8, and about 20.1. 73. The crystalline Louis
according to claim 67 having an X-ray powder diffraction pattern comprising peaks, in terms of 29, at
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
23.1 and about 15.3. 74. The crystalline form according to claim 67 having an X-ray powder diffraction
pattein substantially as shown in Figure 3. 75. The crystalline form according to any one of claims 67
to 74 having a dynamic vapor sorption profile substantially as shown in Figure 4. 76. A crystalline form

of 4-acety185(2-(4FEB-§tiicralpeding miako) v 6fmeﬁlayls$lfbsyrm&%ﬁh%%w%%?cﬂ}%%azi”'1'ium

carboxyformate (FQiidd HaviRg a8y X5 8x r_ diffracti attern c ising a peak, in terms of 26;
atabout 7.0. 77. T gx}:}%s&%ﬁne form of clﬁﬁnw %6% ﬁggigﬁ%gggfi%? -?%Ef%%v{\’/%%lg éﬁ??ﬁ%t%ﬂ“ﬁﬁﬁem comprising
a

a peak, in terms o %‘&' ot¥13.9. 78. The crystalline form according to claim 76 having an X-ray
powder diffraction pattern comprising peaks, in terms of 20, at about 7.0 and about 12.5. 79. The

crystalline f28m actasdingiodsiaig @ GryaioeranXy 8y ﬁ%@%ﬁ@ﬁ%&iﬂﬂ&%}%%&?@prsmg peaks, in
terms of 2E9, at agﬁy&g@c} d Qdmsagp%gélazfg.USQ The %Q/%ta ine form according to € aim 76 having an
i ing peaks. T Brapent Yot oteltiedit 13.9, and about

X-ray powder diffraction pattern comprising peaks, in
12.5. 81. The cry$IEmAE flhe Juesrims gveel SrAvie Bavimg-an X-ray powder diffraction pattern
comprising peaks, in terms of 20, at about 7.00, about 13.9, about 12.5, about 20.9, about 23.2, about

145, and about 18 &8 Ee RSl OURARRAITING 49 S L8 fiRving, ap Xtay pawder diffiaction
pattern compnsmgr%e%lés dn,term %gg, at about 7.0, about 13.9, about 12. ,a%oufé.Q, about 23.2,
about 14.5, about 18.6. about 580, aAd abbite amsHofips FCRaN 08 RBtRicheEBraRtgTo claim 76

having an X-ray pERiRRE it hitisatreracardist inftetipra sranmwhisnhBigio etakkSdughhe crystalline form
according to any chekef g fibrBatint lvanicigr Faybacn G3aRe s orRliamRrafile, substagtially as shown

in Figure 8, 85. A gomprsiiancaaprizng.he sallaccoring to any one of claims 55 to 60 or the
crystalline form accorgli e.of claims 67 to 84 aﬁgg% Eﬁa Sgglgﬁlﬁt%ﬁllt%lc‘?eptable cattier. 86.

ng to.an ] ’ .
A method of treatfng a%ﬁ%’é@ﬁ%ﬁ%@é‘ BB e PRt LAimTte Arag s &TP%88nt in need thereof a
therapeutically efféBihesinrsvehast tieosdst, asrdrelisgrtutanyhinetoftiaime 56 dembObrdae crystalline
form according toX0§ ahezafietaingd felerddisorders, sleep disorders, diabetic-related disorders

or progressive multifocal leukoencephalopathy in the human or animal body by

therapy.

92. ‘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 asscciated with

platelet aggregation in the human or animal body by therapy.

a3. 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,a-related disorder.

94, The use according to claim 93, wherein said SHT,p-related disorder is selected from
the group consisting of platelet aggregation, coronary arlery disease, myocardial
mfarction, transient ischemic attack, angina, stroke, atrial fibnllation, blood clot -
formation, asthma or symptoms thereof, agitation or a symptom thereof, behaviorai
disorders, drug induced psychosis, excitative psychosis, Gilles de Ja 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 mulifocal
leukoencephalopathy.
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87. The method according to claim 86 whereih the 5HT2A-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 rnultifocal leukoencephalopathy. 88. The method according
to claim 86 wherein the 5SHT2A-related disorder is a condition associated with platelet aggregation.
89. The salt according to any one of claims 55 to 60 or the crystalline form according to any one of
claims 67 49,84 fanuseciRoaorarihRdRid eatment afdhe HImaneradissaddedy dydim@py. 90. The salt
according to any gne eg%%%g§ef& %%‘%%Itgg  crystalline form according to any one of claims 67 to 84
for use in a metho %treatment of a bHT2A-related disorder of the human or animal body by therapy.
91. 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 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 leulcoencephalopathy in the human or animal body by therapy. 92. 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. 93. 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 5HT2A-related disorder.
94. The use according to claim 93, wherein said 5HT2A-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 - forrnation, 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 multifoeal leukoencephalopathy. 95.The use according to
claim 93, wherein said 5HT2A-related disorder is a condition associated with platelet aggregation.
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