
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 (I)
and salts and pharmaceutical compositions thereof, useful as modulators o15-}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
INVENTION          Receptors for serotonin (5-hydroxytryptarnine, 5-HT) are an important class of G
protein coupled receptors. Serotonin receptors are divided into seven subfamilies, referred to as 5-HT,
through 5-IIT7, inclusive. These subfamilies are further divided into subtypes. For example, the
155-HT2 subfamily is divided into three receptor subtypes: 5-1IT2A, 5-11T25, and 5-HT2c. Certain
phenyl-pyrazoles are modulators of 5-HT24 serotonin receptor activity useful in the 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 20la 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. Because drug
colpounds having, for example, improved stability, solubility, shelf life, 25and 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)-241-methyl-1H-pyrazol-5- yl)phenoxy)ethyl)morpholin-4-ium chloride,
designated as Form I, and the crystalline form of 4- acety1-1-(2-(4-(3-fluorobenzamido)-2-(l
-methyl-1H-pyrazol-5-yl)phenoxy)ethyppiperazin-1- 30him carboxyformate, designated as Form 1,
described herein help meet this and other needs. BRIEF DESCRIPTION OF THE DRAWINGS Figure I
depicts a thermogravimetric analysis (TGA) thermogram for crystalline Form I       of Compound 7 of
the invention (TA Instruments TGA Q500 in open cell; 25-300C; 10 35C/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)         Figure 3 depicts a powder X-ray
diffraction pattern (XRFD) for a sample containing crystalline Form I of Compound 7 (PANalytical
X'Pert Plus Powder X-Ray Diffractometer; 5.00-40.0 26).             Figure 4 depicts a dynamic vapor
sorption (DVS) scan for crystalline Form I of 5Compound 7 of the invention (VTI dynamic vapor
sorption analyzer). 



Figure 5 depicts a thermogravimetric analysis (TGA) thermogram for crystalline Form I 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 I 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 I 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 I Compound 9 of the invention (VTI dynamic vapor sorption analyzer).
15 SUMMARY OF I ILK INVENTION        The present invention provides, inter alia, processes for
preparing compounds of Formula (I):  (I) 20or a salt form thereof, wherein: RI is C1-05 alkyl, halo,
C1-C8 haloallcyl or C1-C8 alkoxy; Xis 0, S, NR2 or CHR2; and        R2 is H, C1-C9 alkyl, C1-C8 acyl,
C,-Cs alkenyl, C1-Cs allcynyl, C3-C7cycloalkyl, C1-05 25haloalkyl, arylallcyl, aryl, heteroaryl or
heteroarylallcyl each optionally substituted with C1-05 alkyl, halo, CI-Cs halOalkyl or C1-C8 alkoxY;
comprising reacting a compound of Formula (II): / I .-N HO  with a compound of Formula (ILI)   



(III) in the presence of a trisubstituted phosphine and a compound having the Formula (A): 0 Ra,-NJ0,
0 N y Rb 0 (A) 5wherein: R., and R." are each, independently, CI-050 alkyl or C,-C7 cycloalkyl; to form
a compound of Formula (I),        The present invention further provides processes for preparing
compounds of Formula (II) 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 (III        The present invention further provides processes for preparing a
compound of Formula (V) or a salt thereof comprising reacting a compound of Formula (VI): 



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 (VI) 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: 



15Z 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 (VI).         The present
invention further provides processes for preparing compounds of Formula (VIII) comprising reacting a
compound of Formula (IX): 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 Formula 5(VI) comprising reacting a compound of Formula (XIV): 0 128,NNR4 R9 HO
(XIV) wherein: Ra and R9 are each independently CI -Cs alkyl or arylallcyl; or               11.8 and R9
together with the nitrogen atom to which they are both bonded form a 10heterocyclyl or a
heterobicyclyl group; with methyl hydrazine in the presence of a catalyst to form said compound of
Formula (VI). 



The present invention further provides processes for preparing a compound of Formula (XIV)
comprising reacting a compound of Formula (XV): 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 (I).        The present invention further provides salts of
compounds of Formula (I) prepared by the processes described herein. 10The 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 (11), Formula (V)
and Formula (VII) prepared by the processes described herein.               In some embodiments, the
present invention provides 4-(2-(4-(3-methoxybenzamido)-2-
15(1-methy1-1H-pyrazol-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)morpholin-4-ium chloride having crystalline form I.           In
some embodiments, the present invention provides 4-acetyl-1 -(2-(4-(3-
20fluorobenzamido)-2-(1-methyl-1H-pyrazol-5-yOphenoxy)ethyppiperazin- I -ium carboxyformate.
In some embodiments, the present invention provides 4-acety1-1-(2-(4-(3-
fluorobenzamido)-2-(1-methyl-1H-pyrazol-5-yl)phenoxy)ethyppiperazin-1-ium carboxyformate having
crystalline form I. 25In some embodiments, the present invention provides compositions comprising a
crystalline form of the invention. 



In some embodiments, the present invention provides compositions comprising a crystalline form of
the invention and a pharmaceutically acceptable carrier.               In some embodiments, the present
invention provides processes for preparing a 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 5HT2A 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 salt or a crystalline form as described herein. In some embodiments, the present
invention provides methods of treating platelet 5aggregation, 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, 10sleep disorders, diabetic-related disorders, progressive multifocal
leulcoencephalopathy by administering 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 coronary artery disease, myocardial infarction, transient ischemic attack,
angina, stroke, and atrial 15fibrillation comprising administering 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 condition associated with platelet
aggregation comprising administering to a patient in need thereof a therapeutically effective amount of
a salt or a crystalline form as described herein. 20In 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 salt or a crystalline form as described herein.              In some embodiments, the present
invention provides methods of reducing the risk of 25blood clot formation in an individual suffering from
atrial fibrillation comprising administering 



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 crystalline form as described herein.         In some embodiment, the present
invention 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. In some
embodiments, the present invention provides methods of treating progressive 5multifocal
leukoencephalopathy 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 hypertension comprising administering to a patient a therapeutically effective
amount of a salt or a crystalline form as described herein. 10In some embodiments, the present
invention 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
present invention provides use of a compound or a salt or a crystalline form of the invention for use in
therapy.        In some embodiments, the present invention provides use of a compound or a salt or a
crystalline form of the invention for use in the preparation of a medicament for use in therapy.
DETAILED DESCRIPTION The present invention is directed to processes and intermediates for the
preparation of 20substituted phenyl-pyrazoles that are useful as 5-1IT2A serotonin receptor
modulators for the treatment of disorders associated with 5-1IT2A serotonin receptor expression
and/or activity such as, for example, central nervous system disorders (e.g., dementia, agitation or
symptoms thereof, behavioral disorders, psychoses, organic or NOS psychosis, drug induced
psychosis, excitative psychosis, Gilles de la Tourette's syndrome, manic disorder, psychotic disorder,
schizophrenia, 25acute 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 30Scheme I, Scheme II and Scheme
III, wherein each constituent member of the compounds depicted are defined herein. 35    Scheme II
Scheme  Re R9 W R4 (XVI) 0  N " R4 11 (XV)    



(VI) One aspect of the present invention pertains to processes, such as those exemplified by
10Scheme 1, Scheme II and Scheme HI (supra), that involve compounds of Formulae (I), (II), 10  (.H),
(IV), (V), (VI), (VII), (Vita),(14-.), (X), (XI), (XII), (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 heteroarylallcyl each optionally substituted with C1-C8
alkyl, halo, C1-05 haloalkyl or CI-CB alkoxy;        R4 is 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; 15Rs is C1-C8 alkyl, C1-05 acyl, CI-CB alkenyl, C1-C8 allcynyl, C3-C7
cycloallcyl, arylallcyl, aryl, heteroaryl or heteroarylalkyl each optionally substituted with CI-CB alkyl; Rs
is H, CI-C8 alkyl, C1-C8 alkenyl, CI-C1 allcynyl, or S02R7;        R.7 is OH, C1-C8 alkyl, C1-C8alkenyl,
CI-C8allcynyl or aryl optionally substituted with CI-C8 alkyl 20Rz and BY are each independently
CI-C8 alkyl or arylallcyl; or 



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)(0R11); and Rls andare each independently CI-Cs alkyl.
25It 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,
Rs, Rs, Rz, Rs, R9, R's, R", Rs, R15, W, X, Y and Z) contained within the generic chemical formulae
described herein [(I), (II), (III), (IV), (V), (VI), (VII), (Vila), (VIII), (IX), (X), (XI), (XH), (XIV), (XV) and
(XVI)1 are specifically embraced by the present invention just as if they were explicitly disclosed, to the
extent that such combinations embrace compounds that result in stable compounds (i.e., compounds
that can be 35isolated, 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  group can be monovalent or divalent. When the
substituent or group is divalent, then it is understood that this group is further substituted with another
substituent or group. When a chemical group herein is "substituted" it may have up to the full valance
of substitution; for example, a methyl group can be substituted by 1, 2, or 3 substituents, a methylene
group can be 5substituted by 1 or 2 substituents, a phenyl group can be substituted by 1, 2, 3, 4, or 5
substitnents, a naphthyl group can be substituted by 1, 2, 3, 4, 5, 6, or 7 substituents and the like. In
some embodiments, le is C 1-C8 alkyl, halo, C1-C8 haloallcyl or CI-C8 alkoxy. In some embodiments,
RI is C3-Cs alkoxy. In some embodiments, RI is methoxy. 10In some embodiments, RI is halo. In
some embodiments, RI is fluor. In some embodiments, X is 0, S, NR2 or CI1R2. In some
embodiments, X is 0 In some embodiments, X is NR2 and R2 is H, C1-C8 alkyl, CI-Cs acyl, CrCs
alkenyl, C5- 



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, RI is methoxy
and X is 0. 20In some embodiments, RI 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 R3 is CI-Cc, alkyl, CI-C,alkenyl, C,-C, allcynyl, C3-C7 cycloallcyl, CI-C8haloallcyl,
arylallcyl, aryl, heteroaryl or heteroarylallcyl each optionally substituted with CI-C3 alkyl, halo, CI-C8
haloallcyl or C1-C8 alkoxy. 30In some embodiments, Y is OC(0)12.3 and R3 is 3-methoxyphenyl. In
some embodiments, Y is OC(0)R3 and R3 is 3-fluorophenyl. In some embodiments, Y is OC(0)R3, R3
is 3-methoxyphenyl and RI is methoxy. In some embodiments, Y is OC(0)R3, le is 3-fluorophenyl and
RI is fluor. In some embodiments, R4 is C-C, alkyl, CI-Cs alkenyl,allcynyl, C3-C7 35cycloalkyl,
arylalloil, aryl, heteroaryl or heteroarylallcyl each optionally substituted with C,-C8 alkyl. In some
embodiments, R4 is CE-Cs alkyl.  In some embodiments, R4 is methyl. 



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 methyl; and Z is chloro.               In some embodiments: 20W is fluoro; X is
NC(0)C113; Y is chloro; leis methyl; and Z is chloro. 25In some embodiments, R8 and R9 are each
independently C)-Cs alkyl or arylallcyl.        In some embodiments, it' and R9 together with the nitrogen
atom to which they are both bonded form a heterocycly1 or a heterobicyclyl group. 



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 0; Y is chloro, R4 is
methyl; 5R8 is methyl; R9 is methyl; W is -C(ORI6)(01e I); RI is methyl; and Rn is methyl. 10In some
embodiments: RI 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); RI is methyl; and RH is methyl. 20 



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
(II):  with a compound of Formula (III):  X "Th (III) in the presence of a trisubstituted phosphine and a
compound having the Formula (A): 0 FV., A -N 0, 0 N y Rb 0 (A)       wherein, le and Rb are each,
independently, CI-Cm alkyl or C3-C3 cycloalkyl to form a 5compound of Formula (I).        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 alkoxy, or C1- 10C4 haloalkoxy. In some
embodiments, the trisubstituted phosphine is a Marylphosphine. 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, It' and Rb are each, independently,
C1-C13 alkyl. In further 15embodiments, let and Rb are each, independently, C1-C4 alkyl. In yet
further embodiments, le 



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 (II), 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 (II), the compound of Formula (III), 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 (III) 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.         In some embodiments, the total amount of compound of Formula (III) is added in
two or more portions.               The reacting of a compound of Formula (II) with a compound of
Formula (M) can be 30carried out at any suitable temperature.        In some embodiments, the reacting
is carried out at a temperature of about -50 C to about 75 C.         In some embodiments, the reacting
is carried out at a temperature of about -25 C to about 50 C. In some embodiments, the reacting is
carried out at a temperature of about 0 C to about 25 C. 5The reacting of a compound of Formula (10
with a compound of Formula (III) can also be optionally carried out in a solvent. Suitable solvents can
be readily selected by one skilled in the art. Example solvents include polar to moderately polar
solvents or high boiling solvents such as N,N-dimethylformamide (DMF), N,N-dimethylacetamide,
toluene, acetonitc-ile, propionitrile, tetrahydrofuran, N-methylpyrrolidinone, or tertiary amines including
cyclic 10amines. In some embodiments, the solvent is N-methylmorpholine. In some embodiments, the
solvent is an ether. In some embodiments, the ether is a cyclic ether. In some embodiments, the ether
is telrahydrofuran. 15The reacting of a compound of Formula (II) with a compound of Formula (M) can
be 



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 (II) 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 (II) 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 yet further embodiments, the molar ratio of compound of Formula (II) to compound of
Formula (111) is about 2.5:1 to about 0.5.:1 or about 2:1 to about I:1.        In yet further embodiments,
the molar ratio of compound of Formula (III) to compound of Formula (II) is about 2.5:1 to about 0.5:1
or about 2:1 to about 1:1. 30 Amide-Forming Step               The present invention further provides
processes for preparing compounds of Formula (II) comprising reacting a compound of Formula (IV):
0 CAO 16  with a compound of Formula (V):    (10 



or a salt thereof to form a compound of Formula (II).       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 (IV) 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, the base is an organic base. Examples of organic bases include aliphatic and
aromatic amines such as triethylamine, N-ethyldiisopropylamine, dibenzylamine or pyridine. 15In some
embodiments, the base is a mixture of pyridine and N,N- dimethylaminopyridine. In some
embodiments, the base is N-methylmorpholine In some embodiments, the base is sodium bicarbonate.
In some embodiments, the base is pyridine. 20In some embodiments, the Y is OH and 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 coupling agent, readily selected by one skilled in the art. Examples of
coupling reagents include, but are not limited to, HATU, HOAt, HODhbt, HAPyU, TAPipIJ, HBTU,
TBTU, TSTU, TNTU, TOTU, BOP, PyBOP, BroP, PyBroP, 801, MSNT, TDO, DCC, EDCI, 25CDI,
HOBt, HOSu, MEP'S, BBC, BUMP, BOMI, AOP, BDP, PyA0P, "IDETU, BOP-C1, CEP, DEPBT,
Dpp-CI, EEDQ, FDPP, HUTT, 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 30such as N,N-dimethylformamide, N,N-dimethylacetamide,
toluene, acetonitrile, propionitrile, teirahydrofuran, N-methylpyrrolidinone, or tertiary amines including
cyclic amines.         In some embodiments, the solvent is a polar, aprotic solvent. Example solvents
include N,N-dimethylformamide, N,N-dimethylacetamide, N-methylpyrrolidinone and the like.  



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 (IV) 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 for preparing a compound of Formula (V) comprising reacting a compound of
Formula (VI): N-N R4 ,HO (Vi) 20with a cleaving reagent to form a compound of Formula (V) or a salt
thereof.         In some embodiments, the compound of Folinula (V) may be prepared by reacting a
compound of Formula (VI) with any of the numerous amide-cleaving agents known in the art.
Examples of cleaving agents include but are not limited to HO, hydrazine, H2/palladium, hydrogen
peroxide, sodium hydroxide, triethyloxoniurn tetrafluoroborate, acylases, sodium, 25sodium
methoxide, sodium borohydride, potassium carbonate, ammonia, iodine, copper acetate, ELF and
DESAL. The chemistry of amide deprotections can be found, for example, in Greene and Wuts,
Protective Groups in Organic Synthesis, Yd 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 30hydrochloric acid, hydrobromic acid, methancsulfonic acid, trifluoromethanesulfonic
acid, 



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 embodiments, the reacting is carried out at a temperature of about 60C to about 75 C.
In some embodiments the reacting is carried out at a temperature of about 25 C to 15about 65 C.
In some embodiments, the reacting is carried out at a temperature of about 30C to about 60 C.       In
some embodiments, the reacting is carried out at a temperature of about 40C 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 (VII): N-Ny0 R4 HO (VII) 25with an amine
in the presence of an acid to form a compound of Formula (VI). 



In some embodiments, the acid is added in two or more portions wherein the second portion is added
after the formation of a compound of the Formula (Vila): 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 S02R7 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 232.3) of the compound of Formula (Vila) wherein 12,4 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. 15In 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 HC1, phosphate, oxalate, nitrate, EDTA and sulfate. In some embodiments, the amine is
hydroxylamine hydrochloride. 20The 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 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 about 85 C. 35  Acylation Step         The present
invention further provides processes for preparing compounds of Formula (VII) coluprising reacting a
compound of Formula (IX):  5with a compound of the Formula (X): 0 ZAR4 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 AlC13, FeC13, ZnC12,
AIBr3, Zn13r3, TiCL, SnC14 and the like. 10In some embodiments, the Lewis acid is AlC13.        The
reacting of a compound of Formula (IX) with a compound of Formula (X) can be optionally carried 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 TIM; haloalkartes such as
dichloromethane, 1,2-dichloroethane and chloroform; 15nitroallcanes such as nitromethane and
nitroethane; nitriles such as acetonitrile and propionitrile; and aromatic solvents such as benzene,
toluene, pyridine, chlorobenzene, nitrobenzene and the like. In some embodiments, the solvent is a
high-boiling aromatic solvent. 



In some embodiments, the solvent is 1,2-dichlorobenzene. 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 (VIII):   (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 in the art. Examples of demethylating agents
include trimethylsilyliodide; Lewis acids such as 5BC13, BBr3, B13, AlC13, AlBr3, TiC14 and SnC14;
1113r in acetic acid; thiolates such as sodium sulfide, CI-C,B alkyl thiolates, sodium thiocresolate,
potassium thiophenoxide and sodium trimethylsilanethiolate; sodium benzyl selenide; alkali metals
such as sodium/N-H3 and potassium/18-crown-6; lithium halides; strong bases such as NaHMDS and
LDA; sodium cyanide in DMSO or 9-Br-BBN and the like. 10In some embodiments, the demethylating
agent is a CI-Cm alkyl thiolate. In some embodiments, the demethylating agent is a sodium dodecyl
thiolate.        The reacting of a compound of Formula (VIII) with a demethylating agent can be
optionally carried out in the 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 15such as
diethyl ether, MTBE and THE; haloallcanes such as dichloromethane, 1,2-dichloroethane and
chloroform or amides such as N,N-dimethylformamide and N,N-dimethylacetamide and
Nmethylpyrrolidinone and the like. In some embodiments, the solvent is an amide. In some
embodiments, the solvent is N,N-dimethylacetamide. 



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 (VIII)
comprising reacting a compound of Formula (X):   (IX) 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 the reacting whereby the acylation and rearrangement steps are telescoped into
a single process. 5In some embodiments, the amine is added in situ after the formation of an
intermediate of Formula (X111):    



PCU) formed by acylating the compound of Formula (IX) 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) 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 25about 120 C.         In some embodiments, the
reacting is carried out at a temperature of about 60 C to about 100 C. Pyrazole Formation Step 5The
present invention further provides processes for preparing compounds of Formula (VI) comprising
reacting a compound of Formula (XIV): 0   



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, AlC13, FeC13, ZnC12, AlBr3, ZnBr2, TiC14, SnCI4 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 independently C1-C8 alkyl. In some embodiments, Rs and
R9 are both methyl. 20The reacting of a compound of Formula (XIV) with methyl hydrazine can be
optionally carried out in the presence of any suitable solvent, readily selected by one skilled in the art.
In some embodiments, the solvent is an alcohol such as methanol, ethanol, n-propanol, isopropanol,
n-butanol and the like. In some embodiments, the solvent is methanol. 25The reacting of compound of
Formula (XIV) with methyl hydrazine can be carried out at any suitable temperature.        In some
embodiments, the reacting is carried out at a temperature of about -20 C to about 30 C.               In
some embodiments, the reacting is carried out at a temperature of about -10 C to 30about 20 C. In
some embodiments, the reacting is carried out at a temperature of about 0C to about 10 C.  



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(0Rw)(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, the solvent is isopropanol.        The reacting of a compound of Formula (XV) with
a compound of Formula (XVI) can be carried out at any suitable temperature. 20In some
embodiments, the reacting is carried out at a temperature of about 20 C to about 90 C.        In some
embodiments, the reacting is carried out at a temperature of about 30 C to about 70 C.               In
some embodiments, the reacting is carried Out at a temperature of about 40 C to 25about 50 C. Salt
Formation        The present invention further provides processes for preparing salts of compounds of
Formula (I):   (I) comprising reacting a compound of Formula (I) 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. 



In some embodiments, RI is C1-C8 alkyl, halo, CI-C3haloallcyl or CI-C8alkoxy. 5In some
embodiments, RI 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, RI is methoxy and X is 0. In some embodiments, RI is fluoro and R2 is C1-C3 acyl. In
some embodiments, RI is fluoro and X is NC(0)C113. In some embodiments, the salt-forming acid is
hydrochloric acid. 20In some embodiments, the salt-forming acid is oxalic acid.        The reacting of a
compound of Formula (I) with a salt-forming acid to form a salt of a compound of Formula (I) can be
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,
25isopropanol, n-butanol and the like. In some embodiments, the solvent is methanol. In some
embodiments, the solvent is isopropanol. In some embodiments, the solvent is ethanol.           The
reacting of a compound of Formula (I) with a salt-forming acid to form a salt of a 30compound of
Formula (I) can be carried out at any suitable temperature, readily selected by one skilled in the art.
In some embodiments, the reacting is carried out at a temperature above the freezing point of the
solvent to about the reflux temperature of the solvent. 



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 10of compounds of Formula (I):  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, RI 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 alkyl, C1-C8 acyl, C1-05 alkenyl, C1- C3 allcynyl, C3-C7
cycloalkyl, C1-C9 haloallcyl, arylalkyl, aryl, heteroaryl or heteroarylallcyl each optionally substituted
with CI-Cs alkyl, halo, CI-Cs haloalkyl or C1-C8 alkoxy. In some embodiments, Xis NR2 and R2 is
C1-C3 acyl. In some embodiments, X is NC(0)C113. 25In some embodiments, RI is methoxy and X is
0. In some embodiments, R.' is fluoro and R2 is C1-C3 acyl. In some embodiments, W is fluoro and
Xis NC(0)CH3. In some embodiments, the pharmaceutically acceptable salt has a purity of 80% or 



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 (I) and a compound of Formula (I) 10in 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 (I) in a ratio of about 19:1 or greater. In
some embodiments, the pharmaceutically acceptable salt comprises a 15pharmaceutically 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. 20Intermediates       The present
invention further provides intermediates that are useful in the preparation of compounds of Formula (I)
and salts thereof. Some embodiments pertain to compounds of Formula (II): N-N/". 



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, RI is
OI-O8 alkoxy. In some embodiments, R. is methoxy. In some embodiments, RI is halo. 30In some
embodiments, RI 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(VIIa)         In some embodiments, R.4 is C1-05 alkyl, C1-C8 alkenyl, CI-Ca
allcynyl, C3-C7 cycloallcyl, arylallcyl, aryl, heteroaryl or heteroarylalkyl each optionally substituted with
C1-C8 alkyl.               In some embodiments, 12.4 is C1-C8 alkyl. 15In some embodiments, R4 is
methyl. 



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 I can be identified by their unique solid state
signatures with respect to, for example, differential scanning calorimetry (DSC), X-ray powder
diffraction (XRPD), and other solid state methods. Further characterization with respect to water or
solvent content of the crystalline forms can be 5gauged by any of the following methods for example,
thermogravimetric analysis ('VGA), DSC and the like. For DSC, it is known that the temperatures
observed will depend upon the rate of temperature change as well as sample preparation technique
and the particular instrument employed. Thus, the values reported herein relating to DSC
thermograms can vary by plus OT minus about 4 C. For XRPD, the relative intensities of the peaks
can vary, depending upon the 10sample 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 0.20. The physical properties of the crystalline forms of compound 7 and compound 9 of the
invention are summarized in Table I below. 15Table I  Compound 7 Form I Compound 9 Form I TGA
Figure 1: negligible weight loss below 150C    Figure 5. total weight loss of 0.7% observed up to -
240C 



DSC Figure 2:218 C (melt) Figure 6: 240 C (melt) XRPD Figure 3: Peaks of30% 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 I and Compound 9 Form I are anhydrous, non-solvated crystal
forms. The individual DSC traces further reveal a melting/decomposition endotherrn at about 218 C for
Compound 7 Form 20I 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-hygroscopic, with absorption of less than
0.4% at 95% relative humidity. In contrast, the DVS data in connection with Compound 9 Form I
reveals that it absorbs about 11% at 95% relative humidity.              X-ray powder diffraction peaks for
Compound 7 Form I and Compound 9 Form I are 25shown in Tables 2 and 3 below.  Table 2
Compound 7 Form I (degrees 20) 5.2 16.5 



21.6 27.5 33.8 9.8 17.3 22.7 28.0 34.1 12.1 17.9 23.1 28.6 34.7 13.0 19.0 231 29.5 36.0 13.5 19.5
24.2 30.0 36.6 



14.4 19.8 24.6 30.4 37.1 15.1 20.1 25.2 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 27.1 



32.7 39.4  5Table 3 Compound 9 Form [(degrees 20) 5.1 15.9 20.9 27.9 33.4 7.0 16.7 22.3 29.0 34.6
93 17.8 23.2 29.6 35.3 11.0 18.6 24.4 



30.6 37.5 12.5 19.1 24.9 31.1 38.5 13.9 19.6 26.0 31.5  14.5 20.1 26.6 32.0  15.5 20.3 27.2 32.8   



Compound 7 Form I        One aspect of the present invention is directed to a crystalline form of
4-(2-(4-(3- methoxybenzamido)-2-(1-methyl-1H-pyrazol-5-yflphenoxy)ethyl)morpholin-4-ium chloride
10(Form I) 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 peaks, in terms of 20, at  about 14.4, about 5.2, and about 25.6. In some embodiments, the
crystalline form has an X- ray powder diffraction pattern comprising peaks, in terms of 29, at about
14.4, about 5.2, about 25.6, about 17.3, about 27.1, about 15.8, and about 20.1'. In further
embodiments, the crystalline form has an X-ray powder diffraction pattern comprising peaks, in terms
of 29, at 5 about 14.4, about 5.2, about 25.6, about 17.3, about 27.1, about 15.8, about 20.1, about
19.8, about 23.1 and about 15.3. In yet further embodiments, the crystalline form has an X-ray powder
diffraction pattLin substantially as shown in Figure 3, wherein by "substantially" is meant that the
reported peaks can vary by about 0.2. In some embodiments, the crystalline form of
4-(2-(4-(3-methoxybenzamido)-2-(1- 10methyl-1H-pyrazol-5-yOphenoxy)ethyl)morpholin-4-ium
chloride (Form!) has a differential scanning calorimetry trace comprising art endotherm at about 218C.
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. 15In some embodiments, the crystalline form of 4-(2-(4-(3-methoxybenzamido)-2-(1-
methyl-1H-pyrazol-5-yl)phenoxy)ethyl)morpholin-4-ium chloride (Form I) has a crystal habit which is
plate-like.        In some embodiments, the crystalline form of 4-(2-(4-(3-methoxybenzamido)-2-(1-
methyl-1H-pyrazol-5-yl)phenoxy)ethyl)morpholin-4-iurn chloride (Form I) has a dynamic vapor
20sorption profile substantially as shown in Figure 4, wherein by "substantially" is meant that the
reported DVS features can vary by about =5% RFI.        In some embodiments, the crystalline form of
4-(2-(4-(3-methoxybenzamido)-2-(1- methyl-1H-pyrazol-5-yl)phenoxy)ethyl)morpholin-44um chloride
(Form I) has a thermogravinaetric analysis profile substantially as shown in Figure 1, wherein by
25"substantially" is meant that the reported TGA features can vary be about =5 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 I 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 



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 I 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-methy1-1H-pyrazol-5-y1)phenoxy)ethyl)morpholin-4-ium chloride contains
one or more crystalline forms other than Form I.  Compound 9 Form I        One aspect of the present
invention is directed to a crystalline foim of 4-acety1-1-(2-(4-
(3-fluorobenzamido)-2-(1-methyl-1H-pyrazol-5-yflphenoxy)ethyflpiperazin-l-ium 5carboxyformate
(Form I) having an X-ray powder diffraction pattern comprising a peak, in terms of 2 0, at about 7.0. In
some embodiments, the crystalline form has an X-ray powder diffraction pattern comprising a peak, in
terms of 20, at about 13.9. In some embodiments, the crystalline form has an X-ray powder diffraction
pattern comprising peaks, in terms of 26, at about 7.00 and about 12.5. In some embodiments, the
crystalline form has an X-ray powder 10diffraction pattern comprising peaks, in terms of 29, 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 28, at about 7.0, 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 219, at about 7.0, about 13.9, about 12.5, about 20.9, about 23.2, about 14.5, and about 18.6. In
further 15 embodiments, the crystalline form has an X-ray powder diffraction pattern comprising peaks,
in terms of 20, 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. 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 10.2. 20In some embodiments, the crystalline form of
4-acetyl-1-(2-(4-(3-fluorobenzamido)-2- (1-methyl-1H-pyrazol-5-yOphenoxy)ethyppiperazin-l-ium
carboxyfoimate (Form I) has a differential scanning calorimetry trace comprising an endotherm at
about 240 C. In further embodiments, the crystalline am has a differential scanning calorimetry trace
substantially as shown in Figure 6, wherein by "substantially" is meant that the reported DSC features
can vary 25by about 4. In some embodiments, the crystalline form of
4-acetyl-1-(2-(4-(3-fluorobenzamido)-2- (1-methy1-1H-pyrazol-5-yl)phenoxy)ethyppiperazin44um
carboxyformate (Form I) has a dynamic vapor sorption profile substantially as shown in Figure 8,
wherein by "substantially" is meant that the repotted DVS features can vary by about 5% RH. 30In
some Lmbodiments, the crystalline form of 4-acety1-1-(2-(4-(3-fluorobenzamido)-2-
(1-methyl-111-pyrazol-5-yl)phenoxy)ethyl)piperazin-l-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 Font] I can be prepared by
any of the suitable procedures known in the art 35 for preparing crystalline polymorphs. In some
embodiments Compound 9 Form I can be prepared as described in Example 8. In some embodiments,
Compound 9 Form I can be prepared by heating crystalline
4-acety1-1-(2-(4-(3-fluorobenzamido)-2-(1-methyl-1H-pyrazol- 33 



5-y1)phenoxy)ethyppiperazin.1-ium carboxyformate, where the crystalline 4-acety1-1-(2-(4-(3-
fluorobenzamido)-2-0 -methyl-1H-pyrazol-5-y0phenoxy)ethyppiperazin-1-ium carboxyformate contains
one or more crystalline forms other than Form L In some embodiments, Compound 9 Form I can be
prepared by recrystallizing crystalline 4-acety1-1-(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 I. Compositions 10The present
invention further provides compositions containing Fouu I of 4-(2-(4-(3-
methoxybenzamido)-2-(1-methyl-1H-pyrazol-5-yl)phenoxy)ethyl)morpholin-4-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 I. In some embodiments, the compositions of
the invention include at least about 50, about 1560, about 70, about 80, about 90, about 95, about 96,
about 97, about 98, or about 99% by weight of Compound 7 Form I.       In some embodiments,
compositions of the invention include Compound 7 Form land a pharmaceutically acceptable carrier.
20The present invention further provides compositions containing Form I of 4-acetyl-1 -(2-
(4-(3-fluorobenzamido)-2-(1-methyl-1H-pyrazol-5-y1)phenoxy)ethyppiperazin-l-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 I. 25In 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 Methods       The crystalline forms and salts of the invention have activity as
5-HT2A receptor modulators. Accordingly, crystalline forms or salts of the invention can be used in
methods of modulating the 5-HT2A receptor by contacting the receptor with a crystalline form or a salt,
or 35compositions thereof, described herein. In further embodiments, a crystalline form or a salt of the
invention can be used to modulate 5-HT2A receptors in an individual in need of such  



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, 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 15multifocal 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 salt or a crystalline
form of the invention. 20The 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 a salt or a crystalline fomi of the invention. The present invention
further provides methods of reducing the risk of blood clot formation in an angioplasty or coronary
bypass surgery individual comprising administering to a 25patient 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. 30The present invention further provides methods of treating a sleep
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 a
dyssomnia comprising administering to a patient a therapeutically effective amount of a salt or a
crystalline form as 35described herein.        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 5comprising 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 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 identifying step is performed prior to administration to the patient of the therapeutically
effective amount of a salt or a crystalline form as described herein. 20One 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
5HT2A-related disorder of the human or animal body by therapy. 25One aspect of the present
invention pertains to use of a salt or a crystalline 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, 30organic or NOS psychosis, psychotic disorder, psychosis,
acute schizophrenia, chronic schizophrenia, NOS schizophrenia and related disorders, sleep
disorders, diabetic-related disorders or progressive multifocal leukoencephalopathy in the human or
animal body by therapy. One aspect of the present invention pertains to use of a salt or a crystalline
form of the 35present invention for use in a method of treatment of coronary artery disease,
myocardial infarction, transient ischemic attack, angina, stroke or atrial fibrillation in the human or
animal body by therapy.         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 condition associated with
platelet aggregation 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 5present 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 a crystalline foim 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. 10One 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 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 treating progressive multifocal leukoeneephalopathy in the
human or animal body by therapy. 25One 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. 30One 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 5HT2A-related disorder. One
aspect of the present invention pertains to use of a salt or a crystalline form of the present invention for
the manufacture of a medicament for treating platelet aggregation, coronary artery disease, myocardial
infarction, transient ischemic attack, angina, stroke, atrial 35fibrillation, 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
leulcoencephalopathy.       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 coronary artery disease,
5myocardial infarction, transient ischemic attack, angina, stroke, and atrial fibrillation.       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 condition associated with platelet aggregation.          One
aspect of the present invention pertains to use of a salt or a crystalline form of the 10present invention
for the manufacture of a medicament for reducing the risk of blood clot formation in an angioplasty or
coronary bypass surgery individual. 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 reducing the risk of blood clot formation in
an individual suffering from atrial fibrillation. 15One 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 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 25leukoencephalopathy.       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
hypertension.       One aspect of the present invention pertain a to use of a salt or a crystalline form of
the present invention for the manufacture of a medicament for treating pain. 30As used herein, the
term "treating" 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. 35As 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  tissue, system, animal,
individual or human that is being sought by a researcher, veterinarian, medical doctor or other
clinician, which includes one or more of the following:            (1) preventing the disease; for example,
preventing a disease, condition or disorder in an individual that may be predisposed to the disease,
condition or disorder but does not yet 5experience or display the pathology or symptomatology of the
disease;        (2) inhibiting the disease; for example, inhibiting a disease, condition or disorder in an
individual that is experiencing or displaying the pathology or symptomatology of the disease, condition
or disorder (i.e., arresting further development of the pathology and/or symptornatology) such as
stabilizing viral load in the case of a viral infection; and 



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 a pharmaceutically acceptable carrier. Some embodiments pertain to pharmaceutical
compositions comprising a crystal form of the present invention and a pharmaceutically acceptable
carrier. Some embodiments of the present invention include a method of producing a
25pharmaceutical composition comprising admixing at least one compound according to any of the
compound embodiments disclosed herein and a pharmaceutically 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. 30Some
embodiments of the present invention include a method of producing a pharmaceutical composition
comprising admixing a crystal form disclosed herein and a pharmaceutically acceptable carrier.
Formulations may be prepared by any suitable method, typically by uniformly mixing the active
compound(s) with liquids or finely divided solid carriers, or both, in the required 35proportions, and
then, if necessary, forming the resulting mixture into a desired shape.        Conventional excipients,
such as binding agents, fillers, acceptable wetting agents, tabletting lubricants, and disintegrants may
be used in tablets and capsules for oral   administration. Liquid preparations for oral administration
may be in the form of solutions, emulsions, aqueous or oily suspensions, and syrups. Alternatively, the
oral preparations may be in the form of dry powder that can be reconstituted with water or another
suitable liquid vehicle before use. Additional additives such as suspending or emulsifying agents,
non-aqueous 5vehicles (including edible oils), preservatives, and flavorings and colorants may be
added to the liquid preparations. Parenteral dosage forms may be prepared by dissolving the
compound of the invention in a suitable liquid vehicle and filter sterilizing the solution before filling and
sealing an appropriate vial or ampoule. These are just a few examples of the many appropriate
methods well known in the art for preparing dosage forms. 10A compound of the present invention can
be formulated into pharmaceutical compositions using techniques well known to those in the art.
Suitable pharmaceutically-acceptable carriers, outside those mentioned herein, are known in the art;
for example, see Remington, The Science and Practice of Pharmacy, 206 Ed., 2000, Lippincott
Williams & Wilkins, (Editors: Gennaro, A. R., et al.). 15While it is possible that, for use in the treatment,
a compound of the invention may, in 



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 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
impermeable backing layer, a single 30pressure 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 transdatinal 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 35thereof, 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  injectable solutions for parenteral
(including subcutaneous) use. Such pharmaceutical compositions and unit dosage forms thereof may
comprise conventional ingredients in conventional proportions, with or without additional active
compounds or principles, and such unit dosage forms may contain any suitable effective amount of the
active ingredient commensurate with the intended daily dosage range to be employed.        For oral
administration, the pharmaceutical composition may be in the forrn of, for example, a tablet, capsule,
suspension or liquid. The pharmaceutical composition is preferably made in the form of a dosage unit
containing a particular amount of the active ingredient. Examples of such dosage units are capsules,
tablets, powders, granules or a suspension, with 10conventional additives such as lactose, mannitol,
corn starch or potato starch; with binders such as crystalline cellulose, cellulose derivatives, acacia,
corn starch or gelatins; with disintegrators such as corn starch, potato starch or sodium
earboxymethyleellulose; and with lubricants such as talc or magnesium stearate. The active ingredient
may also be administered by injection as a composition wherein, for example, saline, dextrose or
water may be used as a suitable 15pharmaceutically acceptable carrier.        Compounds of the
present invention or a solvate or physiologically functional derivative thereof can be used as active
ingredients in pharmaceutical compositions, specifically as 5-HT2A receptor modulators. By the term
"active ingredient" is defined in the context of a "pharmaceutical composition" and shall mean a
component of a pharmaceutical composition 20that 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. It depends, for
example, on the nature and severity of the 25illness 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 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 35herein.
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  administration, the nature of
the condition being treated and the age and condition of the patient and will ultimately be at the
discretion of the attendant physician or clinician. In general, one  skilled in the art understands how to
extrapolate in vivo data obtained in a model system, typically an animal model, to another, such as a
human. In some circumstances, these 5extrapolations may merely be based on the weight of the
animal model in comparison to another, such as a mammal, preferably a human, however, more often,
these extrapolations are not simply based on weights, but rather incorporate a variety of factors.
Representative factors include the type, age, weight, sex, diet and medical condition of the patient, the
severity of the disease, the route of administration, pharmacological considerations such as the
activity, 10efficacy, phaimacolcinetic and toxicology profiles of the particular compound employed,
whether a drug delivery system is utilized, or whether an acute or chronic disease state is being
treated or prophylaxis is conducted or on whether further active compounds are administered in
addition to the compounds of the present invention and as part of a drug combination. The dosage
regimen for treating a disease condition with the compounds and/or compositions of this 15invention is
selected in accordance with a variety factors as cited above. Thus, the actual dosage regimen
employed may vary widely and therefore may deviate from a preferred dosage regimen and one
skilled in the art will recognize that dosage and dosage regimen outside these typical ranges can be
tested and, where appropriate, may be used in the methods of this invention. The desired dose may
conveniently be presented in a single dose or as divided doses 20administered at appropriate
intervals, for example, as two, three, four or more sub-doses per day. 



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 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, 35binders, 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.         In tablets, the active component is mixed with
the carrier having the necessary binding capacity in suitable proportions and compacted to the desire
shape and size.        The powders and tablets may contain varying percentage amounts of the active
compound. A representative amount in a powder or tablet may contain from 0.5 to about 90 5percent
of the active compound; however, an artisan would know when amounts outside of this range are
necessary. Suitable carriers for powders and tablets are magnesium carbonate, magnesium stearate,
talc, sugar, lactose, pectin, dextrin, starch, gelatin, tragacanth, methylcellulose, sodium
carboxymethylcellulose, a low melting wax, cocoa butter, and the like. The term "preparation" is
intended to include the formulation of the active compound with 10encapsulating material as carrier
providing a capsule in which the active component, with or without carriers, is surrounded by a carrier,
which is thus in association with it. Similarly, cachets and lozenges are included. Tablets, powders,
capsules, pills, cachets, and lozenges can be used as solid forms suitable for oral administration. For
preparing suppositories, a low melting wax, such as an admixture of fatty acid 15glycerides or cocoa
butter, is first melted and the active component is dispersed homogeneously therein, as by stirring.
The molten homogenous mixture is then poured into convenient sized molds, allowed to cool, and
thereby to solidify.           Formulations suitable for vaginal administration may be presented as
pessaries, tampons, creams, gels, pastes, foams or sprays containing in addition to the active
ingredient 20such 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 injection liquid preparations can be formulated as solutions in aqueous
polyethylene glycol solution. Injectable preparations, for example, sterile injectable aqueous or
oleaginous suspensions may be formulated according 



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 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  contain formulatory agents such as suspending,
stabilizing and/or dispersing agents. Alternatively, the active ingredient may be in powder form,
obtained by aseptic isolation of sterile solid or by lyophilization from solution, for constitution with a
suitable vehicle, e.g. sterile, pyrogen-free water, before use. 5AgueOtis formulations suitable for oral
use can be prepared by dissolving or suspending the active component in water and adding suitable
colorants, flavors, stabilizing and thickening agents, as desired.       Aqueous suspensions suitable for
oral Use can be made by dispersing the finely divided active component in water with viscous material,
such as natural or synthetic gums, resins, 10methyleellulose, sodium carboxymethyleellulose, or other
well known suspending agents. Also included are solid form preparations which are intended to be
converted, shortly before use, to liquid form preparations for oral administration. Such liquid feints
include solutions, suspensions, and emulsions. These preparations may contain, in addition to the
active component, colorants, flavors, stabilizers, buffer's, artificial and natural sweeteners, dispersants,
15thickeners, solubilizing agents, and the like.       For topical administration to the epidermis the
compounds according to the invention may be formulated as ointments, creams or lotions, or as a
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
20an 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 administration in the mouth include lozenges comprising active agent in a flavored
base, usually sucrose and acacia or tragacanth; pastilles comprising the active ingredient in an inert
base such as gelatin and glycerin or sucrose and 25acacia; 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 multi-dose form. In the latter case of a dropper or pipette, this may be achieved
by the patient administering an appropriate, predetermined volume of the solution or suspension. In
the case 



30of 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 example, solutions or dispersions of the compounds of the present invention in
Water, water/alcohol mixtures or suitable saline solutions can be employed using customary additives,
for example benzyl alcohol or other suitable preservatives, absorption enhancers for increasing the
bioavailability, 5solubilizers, dispersants and others, and, if appropriate, customary propellants, for
example include carbon dioxide, CFCs, such as, dichlorodifluoromethane, trichlorofluoromethane, or
dichlorotetrafluoroethane; and the like. The aerosol may conveniently also contain a surfactant such as
lecithin. The dose of drug may be controlled by provision of a metered valve. In formulations intended
for administration to the respiratory tract, including intranasal 10formulations, the compound will
generally have a small particle size for example of the order of 10 microns or less. Such a particle size
may be obtained by means known in the art, for example by mitaunization. When desired, formulations
adapted to give sustained release of the active ingredient may be employed. Alternatively the active
ingredients may be provided in the form of a dry powder, for 15example, a powder mix of the
compound in a suitable powder base such as lactose, starch, starch derivatives such as
hydroxypropylmethylcellulose and polyvinylpyrrolidone (PVP). Conveniently the powder carrier will
form a gel in the nasal cavity. The powder composition may be presented in unit dose form for
example in capsules or cartridges of, e.g., gelatin, or blister packs from which the powder may be
administered by means of an inhaler. 20The pharmaceutical preparations are preferably in unit dosage
forms. In such form, the preparation is subdivided into unit doses containing appropriate quantities of
the active component. The unit dosage 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 25be
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 agent as
described herein and a pharmaceutically acceptable carrier.        It is noted that when the 5-HT2A
receptor modulators are utilized as active ingredients in a pharmaceutical composition, these are not
intended for use only in humans, but in other non- 



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.g.,
n-propyl and isopropyl), butyl (e.g., n-butyl, isobutyl, t-butyl), pentyl (e.g., npentyl, isopentyl,
neopentyl), and the like. An alkyl group can contain from 1 to about 20, from 2 to about 20, from 1 to
about 10, from I to about 8, from 1 to about 6, from 1 to about 4, or 10from I to about 3 carbon atoms.
As used herein, "alkenyl" refers to an alkyl group having one or more double carbon-carbon bonds.
Example alkenyl groups include ethenyl, propenyl, cyclohexenyl, and the like.        As used herein,
"allcynyl" refers to an alkyl group having one or more triple carbon-carbon bonds Example allcynyl
groups include ethynyl, propynyl, and the like. 15As used herein, "haloallcyl" refers to an alkyl group
having one or more halogen substituents. Example haloalkyl groups include CE3, C2E5, CHF2, CCIs,
CHC12, C2C15, and the like. An alkyl group in which all of the hydrogen atoms are replaced with
halogen atoms can be referred to as "perhaloallcyl."            As used herein, "aryl" refers to monocyclic
or polycyclic aromatic hydrocarbons such 20as, for example, phenyl, naphthyl, anthracenyl,
phenanthrenyl, indanyl, indenyl, and the like. In some embodiments, aryl groups have from 6 to about
20 carbon atoms.        As used herein, "cycloallcyl" refers to non-aromatic hydrocarbons including
cyclized alkyl, alkenyl, and alkynyl groups. Cycloalkyl groups can include mono-, bi- or poly-cyclic ring
systems as well as double and triple bonds. Example cycloalicyl groups include cyclopropyl,
25cyclobutyl, cy-clopentyl, cyclohexyl, cycloheptyl, cyclopentenyl, cyclohexenyl, cyclohexadienyl,
cycloheptatrienyl, norbornyl, 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) the cycloalkyl ring, for example, benzo derivatives of pentane, hexane, and the like.
30As used herein, "heterobicycly1" is intended to mean a bicyclic ring, as described herein, wherein 1,
2, or 3 ring carbons are replaced with a heteroatom or group selected from, but are not limited to, the
group consisting of 0, S, S(=0), S(=0)2, and NH, wherein the nitrogen can be optionally substituted,
and 1 or 2 ring carbons can be optionally substituted with oxo or thiooxo thus together forming a
carbonyl or thiocarbonyl group respectively. In some 35embodiments, one of the rings is aromatic.
Examples of a heterobicyclic group include, but are 



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]pyrroly1 and the like         As used herein,
"heterocycly1" 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.g.,
"heterocycloallcyl"). Heterocycly1 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 carbon atom or heteroatom. In some embodiments, heterocyclyl groups can have from 3 to
20, 3 to 10, 3 to 7, or 5 to 7ring-forming atoms. Further, heterocyclyl groups can be substituted or
unsubstituted. 10Examples of heterocyclyl groups include morpholino, thiomorpholino, piperazinyl,
tetrahydrofuranyl, tetrahydrothienyl, 2,3-dihydrobenzofuryl, 1,3-benzodioxole, benzo-1,4- dioxane,
piperidinyl, pyrrolidinyl, isoxazolidinyl, isothiazolidinyl, pyrazolidinyt, oxazolidinyl, thiazolidinyl,
imidazolidinyl, and the like as well as any of the groups listed for heteroaryl and heterocycloalkyl. 15As
used herein, "heteroaryl" groups are monocyclic and polycyclic aromatic hydrocarbons that have at
least one heteroatom ring member such as sulfur, oxygen, or nitrogen. Heteroaryl groups include,
without limitation, pyridyl, pyrimidinyl, pyrazinyl, pyridazinYl, triazinyl, furyl, quinolyl, isoquinolyl, thienyl,
imidazolyl, thiazolyl, indolyl, pyrrolyl, oxazolyl, benzofuryl, benzothienyl, benzthiazolyl, isoxazolyl,
pyrazolyl, triazolyl, tetrazolyl, indazolyl, 201,2,4-thiadiazolyl, isothiazolyl, benzotbienyl, purinyl,
carbazolyl, benzimidazolyl, 2,3-dihydrobenzofuranyl, 2,3-dihydrobenzothienyl,
2,3-dihydrobenzothienyl-S-oxide, 2,3-dihydrobenzothienyl-S-dioxide, benzoxazolin-2-on-yl, indolinyl,
benzodioxolanyl, benzodioxane, and the like. In some embodiments, beteroaryl groups can have from
1 to about 20 carbon atoms, and in further embodiments from about 3 to about 20 carbon atoms.. In
some 25embodiments, heteroaryl groups have 1 to about 4, 1 to about 3, or 1 to 2 heteroatoms. As
used herein, "halo" or "halogen" includes fluor, chloro, bromo, and iodo.        As used herein, "alkoxy"
refers to an -0-allcyl group. Example allcoxy groups include methoxy, ethoxy, propoxy (e.g., n-propoxy
and isopropoxy), t-butoxy, and the like. As used herein, "haloalkoxy" refers to alkoxy substituted by at
least one halo. 30As used herein, "acyl" refers to a carbonyl group substituted by H, alkyl, alkenyl,
allcynyl or carbocyclyl. Example acyl groups include formyl or acetyl.        As used herein, "arylallcyl"
refers to an alkyl moiety substituted by an aryl group. Example arylallcyl groups include benzyl,
phenethyl, and naphthylmethyl groups. In some embodiments, arylalkyl groups have from 7 to 20 or 7
to 11 carbon atoms. 35As used herein, "heterocycloallcyl" refers to alkyl substituted by heterocyclyl.
As used herein, "cycloallcylallcyl" refers to alkyl substituted by cycloallcyl. . As used herein,
"heteroarylallcyl" refers to alkyl substituted by heteroaryl.  



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 liquid chromatography (HPLC) or thin layer chromatography.        In some
embodiments, preparation of compounds can involve the protection and deprotection of various
chemical groups. The need for protection and deprotection, and the selection of appropriate protecting
groups can be readily determined by one skilled in the art. 15The chemistry of protecting groups can
be found, for example, in Greene and Wuts, Protective Groups in Organic Synthesis, 3alEd., Wiley &
Sons, 1999, which is incorporated herein by reference in its entirety.        The reactions of the
processes described herein can be carried out in suitable solvents which can be readily selected by
one of skill in the art of organic synthesis. Suitable solvents 20can be substantially nonreactive with
the starting materials (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's boiling temperature. A given reaction can be carried out in one solvent or a mixture of
more than one solvent. Depending 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
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- 30trichloroethane, 1,1,2-trichloroethane,
1,1-dichloroethane, 2-chloropropane, hexafluorobenzene, 1,2,4-trichlorobenzene, o-dichlorobenzene,
chlorobenzene, fluorobenzene, fluorotrichloromethane, chlorotrifluoromethane, bromotrifluoromethane,
carbon tetranuonde, diehlorofluoromethane, chlorodifluoromethane, trifluoromethane,
1,2-dichlorotetrafluorethane and hexafluoroethane. 35Suitable ether solvents include:
dimethoxyrnethane, tetrahydrofuran, 1,3-dioxane, 1,4- dioxane, furan, diethyl ether, ethylene glycol
dimethyl ether, ethylene glycol diethyl ether, 



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-pyrimidinone, 1,3-dimethy1-2-imidazolidinone, N-methylpyrrolidinone, formamide,
N-methylacetamide, N-methylforrnamide, acetonitrile, dimethyl sulfoxide, propionitrile, ethyl formate,
methyl acetate, hexachloroacetone, acetone, ethyl methyl ketone, ethyl acetate, sulfolane,
N,N-dimethylpropionamide, tetramethylurea, nitromethane, 15nitrobenzene, or
hexamethylphosphoramide.         Suitable hydrocarbon solvents include benzene, cyclohexane,
pentane, hexane, toluene, cycloheptane, methylcyclohexane, heptane, ethylberizene, o,orp-xylene,
octane, indane, nonane, or naphthalene. Supercritical carbon dioxide can also be used as a solvent.
20The reactions of the processes described herein can be carried out at appropriate temperatures
which can be readily determined by one skilled in the art. Reaction temperatures will depend on, for
example, the melting and boiling points of the reagents and solvent, if  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 25energy 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 techniques that are well
known to one skilled in the art. 30In 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 35formic 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.
Example bases include lithium hydroxide, sodium hydroxide, potassium hydroxide, lithium carbonate,
sodium carbonate, and potassium carbonate. Some example strong bases include, but are not limited
to, hydroxide, alkoxides, metal amides, metal hydrides, metal diallcylamides and arylamines, wherein;
alkoxides include lithium, sodium and potassium salts 



5of 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 stereoisomers, 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 by resolution of racemic mixtures or by stereoselective synthesis. 15.The processes
described herein can be stereoselective such that 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 starting materials. The reaction can also be conducted such that the product of
the reaction contains a chiral center that 20is substantially inverted relative to a corresponding chiral
center present in the starting materials.       Resolution of racemic mixtures of compounds can be
carried out by any of numerous methods known in the art. An example method includes fractional
recrystallization (for example, diastereomeric 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 example, optically active acids, such as the D and L forms of tartaric acid,
diacetyltartaric acid, dibenzoyltartaric acid, mandelic acid, maid acid, lactic acid or the various optically
active camphorsulfonic acids such as P-camphorsulfonic acid. Other resolving agents suitable for
fractional crystallization methods include stereoisomerically pure forms ofpmethylbenzylamine (e.g.,
Sand  .12 forms, or diastereomerically pure forms), 2-phenylglyeinol, 30norephedrine, ephedrine,
N-methylephedrine, cyclohexylethylamine, 1,2-diaminocyclohexane, and the like.       Resolution of
racemic mixtures can also be can-led 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. 35Compounds of the invention can also include all isotopes of
atoms occurring in the intermediates or final compounds. Isotopes include those atoms having the
same atomic number but different mass numbers. For example, isotopes of hydrogen include tritium
and deuterium.          Compounds of the invention can also include tautomeric forms, such as
keto-enol tautomers. Tautomeric forms can be in equilibrium or sterically locked into one form by
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, solid-phase extraction, recrystallization, chromatography, and the like may be used, to
isolate the desired products. 



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 minutes. The temperature was
increased to 80C 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)phenypethanone and partial formation of the 0-acylated
analog. The reaction was cooled to room temperature and slowly 25quenched 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 a white solid (3.80 g, 66%).
LCMS: m/z 217 (M+H)+; 'H NMR ( DMSO-d6) 8 11.0 (s, 111), 7.92 (d, J = 8 Hz, 1H) 7.79 (s, 1H),
7.46(s, 111), 7.10 (d, J= 8 Hz, 111), 6.30(s, 111), 3.67 (s, 311), 2.51 (s, 3H). 30  Example 2a:
Preparation of N-(4-methoxy-3-(1-methy1-1H-pyrazol-5-39phenyl)acetamide (Compound 3).  13
Polyphosphoric acid (15 g) was transferred to a 100 mL, 3-necked round bottomed flask 5fitted with a
mechanical stirrer. A solution of 5-(2-methoxypheny0-1-methyl-1H-pyrazole (1.50 g, 7.97 mmol) in
acetic acid (9.57 g, 9.12 tnL, 15.9 mmol) was transferred into the reaction flask followed by
hydroxylamine hydrochloride (6.08 g, 8.75 mmol). The mixture was stirred under nitrogen and heated
to 80C for 3.5 hours. Acetic acid (1 mL) and hydroxylamine hydrochloride (0.61 g) were added and the
reaction was stirred at 80C for a further 2 hours. 



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, 310, 2.01 (s, 3H). 20Example 2b: Preparation of
N-(4-methoxy-3-(1-methyl-1H-pyrazol-5-yl)phenypacetarnide (Compound 3).  3 To a solution of
5-(2-methoxypheny0-1-methyl-1H-pyrazole (2.00g. 10.62 mmol) in acetic acid (1.27 g, 1.21 mL, 21 25
mmol) was added phosphorus pentoxide (7.7 wt, % in 25methanesulfonic acid, 20 mL) and the
solution was stirred at 60C for 15 minutes. A second batch of acetic acid (1.27 g) was added and the
reaction was stirred at 60 C for 10 minutes. Hydroxylamine hydrochloride (1.47 g, 21.25 mmol) was
added and the reaction was stirred for 40 minutes. Another batch of hydroxylamine hydrochloride (1.47
g, 21.25 mmol) was added and the reaction was stirred at 60 C for a further 10 minutes. The reaction
was cooled to room  temperature, ice cold water (50 inL) was added with cooling in an ice bath and the
mixture was basified to pH 5 by the additioh of 50% aqueous Na0H. A tummy precipitate formed,
which gradually solidified. This was filtered and the cake was washed with water. The product was
crystallized from methanol-water to leave compound (3) (1.23 g, 50%). LCMS: milz 246 5 (M+H)+; 111
NMR (DMSO-d6) 8 9.9 (s, 1H), 7.61 (dd, J1= 8 Hz, .12= Hz, 111), 7.49 (d, J=4 Hz, 111), 7.43 (s, 111),
7.09 (d, J= 8 Hz, 1H), 6.21 (s, 111), 3.75 (s, 3H), 3.61 (s, 3H), 2.01 (s, 311).        Example 3a;
Preparation of N-(4-hydroxy-3-(1-methy1-1H-pyrazol-5-yl)pheny1)acetamide 10(Compound 4). HO 24
A slurry of 1-(4-hydroxy-3-(1-methy1-1H-pyrazol-5-yl)pheny1)ethanone (2.50 g, 11.56 mmol) in acetic
acid (12.5 mL) was stirred at 70 C to obtain a clear solution. Hydroxylamine hydrochloride (1.60 g,
23.02 mmol) was added followed by H2SO4 (98%, 1.25 mL). The 15temperature was increased to
80C and the reaction was stirred for 30 minutes. LCMS analysis showed formation of the oxime
intermediate while the starting material was not detected. 



H2SO4 (98%, 5 ml) was added and the reaction was stirred at 80C for 30 minutes. Additional
H2SO4(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 Hz, 1H), 3.66 (s, 311), 1.99 (s, 3H). Example 3b: Preparation of
N-(4-hydroxy-3-(1-metby1-1H-pyrazol-5-y1)phenypacetamide (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 sodium ethoxide (1.63 kg, 23.97 mol) over 1 hour. The reaction temperature reached to 41
'V due to a mild exotherm. The temperature was gradually 5increased to 63C and
N-(4-methoxy-3-(1-methyl-1H-pyrazol-5-yl)phenyl)acetamide (3.504 kg, 14.29 mol) was added and the
reaction was heated up to 135-136C and stirred overnight at which point LCMS analysis showed no
starting material remained. The reaction mixture was concentrated by distillation of the solvent under
reduced pressure. Water (14.41 kg) was added to the reaction with stirring. HC1 (37%) was added in
portions to adjust the reaction pH to 3 and 10the product crystallized out. The slurry was filtered and
the solid cake was washed with water (2 x 6.56 kg) followed by heptane (2 x 5,374 kg). The dried solid
cake (3.26 kg) was re-slurried in heptane (10.92 kg) and the slurry was refluxed for 1 hour. A portion of
the heptane was removed by distillation, which azeotropically removed residual water in the product.
The suspension was cooled to 20 C and filtered. The solid cake was washed with heptane and dried
15to obtain compound (4) (3.09 kg, 93%). LCMS; m/z 232 (M+H). Example 4: Preparation of
4-amino-2-(1-methyl-1H-pyrazol-5-y0phenol (Compound 5).    45       A stirred slurry of
N-(4-hydroxy-341-methy1-1H-pyrazol-5-ypphenyllacetamide (1.77 g, 7.65 ininol) in methanol (7.0 mL)
was warmed (45-50 C) to obtain a clear solution. H2804 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 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) (I.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-methy1-1H-pyrazol-5-yOphenol (1.08g, 5.71 mmol) in
N,N-dimethylacetamide (6.5 mL) was added NaHCO3 (0.48 g, 5.08 mmol) and the mixture was cooled
to -10 C. 3-Methoxybenzoyl chloride (0.82 mL, 6.00 mmol) was added dropwise and on completion of
the addition the reaction was stirred at -10 C for a further 15 minutes and then at room temperature for
1 hour. Water (16.2 mi.) was added dropwise and the 10product crystallized out and was isolated by
filtration. The solid cake was washed with 10% aqueous NaHCO3 (2 x 20 mL) followed by water and
then dried to obtain the compound (6) (1.66g. 90%). LCMS: m/z 324.3 (M+H)+; NMR (DMSO-d6): 5
10.11 (s, 1H), 9.80 (s, 1H), 7.64 (d, J= 8 Hz, 1H), 7.60 (d, J= 4 Hz, 11D, 7.51 (d,J= 8 Hz, 111), 7.47 (t,
J=4 Hz, IN), 7.44 (m, 211), 7.14 (d, J= 8 Hz, 1H), 6.96 (d, J = 8 Hz, 111), 6.24 (s, 111), 3.83 (s, 3H),
3.70 (s, 15311). Example 6: Preparation of 4-(2-(4-(3-methoxybenzamido)-2-(1-methyl-1H-pyrazol-5-
yOphenoxy)ethyDmorpholin-4-ium chloride (Compound 7).            To a stirred solution of
N-(4-hydroxy-3-(1-methy1-1H-pyrazol-5-yOpheny1)-3- 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 -15C and
diisopropyl azodicarboxylate (20.8 g, 0.103 mol) was added dropwise. On completion of the addition,
the mixture was warmed to 5 25C and 2-morpholinoethanol (13.5 g, 0.092 mol) was added dropwise
while maintaining the internal temperature below 10C. 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
TI-IF was removed by distillation and the residue was dissolved in isopropanol (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 temperature between 70 and 80C. The HCI salt of the  



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-methy1-1H-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 added 10in portions at 2-6C. On completion of the addition, the reaction was warmed to
room temperature and stirred for 4 hours. Approximately 70-80% of the THF was removed by
distillation and isopropanol (92 kg) was added. A further 111 kg of the solvent mixture was removed by
distillation and isopropanol (109 kg) was added. HC1 (37%, 5.70 kg, 57.8 mol) was added in portions
while maintaining the internal reaction temperature between 60 and 70 C. 15The HC1 salt of the
product crystallized out on cooling to room temperature The solids were filtered, washed with
isopropanol and dried to leave compound (7) (14.53 kg, 90%). LCMS: nz/z 437 (M+Hr; 'H NMR
(DMSO-d6) 5 11.3 (hs, 111), 10.32 (s, 1H), 7.91 (dd, J = 8 Hz, .12 = 4 Hz, 111), 7.75 (d, J= 4 Hz, 111),
7.54 (d, J= 8 Hz, 1H), 7.49 (m, 211, 1H), 7.44 (t, J = 8 Hz, 114), 7.24 (d, J = 8 Hz, 111), 7.16(dd,Jj= 8
Hz, J2 = 4 Hz, 1H), 6.29 (d, J= 4 Hz, 1H), 4.46 (t, J= 4 20Hz, 2H), 3.83 (s, 3H), 3.82-3.70 (m, 4H), 3,69
(s, 31), 3.45 (m, 2H), 3.15-3.12 (m, 211), 3.00- 2.90 (m, 211). Example 7: Preparation of
3-fluoro-N-(4-hydroxy-3-(1-methyl-1H-pyrazol-5- yl)phenyl)benzaatide (Compound 8). 58       Under a
nitrogen atmosphere N,N-dimethylacetamide (7.83 L) was transferred to a 30 L jacketed reaction
vessel followed by 4-amino-2-(1-methyl-1H-pyrazol-5-yOphenol (1.57 kg, 8.28 mol). The reaction was
cooled to 8 C and pyridine (0.65 kg, 8.28 mol) was added. The 30 reaction mixture was further cooled
to -6 C and 3-fluorobenzoyl 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 to the  product. Water (19.58 L) was added slowly while
maintaining the reaction temperature at C. The product precipitated out and the slurry was stirred at 28
C for 15 min and then filtered. The solid cake was washed with water (20 L) followed by heptane (2 x 4
L) and dried in at 60 C under house vacuum to obtain compound (8) (2.766 kg containing 5.5% water,
101%). LEIN/vI.R. (DMSO:d6) 5 10.2 (s, 111), 9.86 (s, 111), 7.83 (d, J= 4 Hz, 1H), 7.79 (d, J= 8 Hz,
1H), 7.70 (d, J- 8 Hz, 111), 7.62 (in, 2H), 7.47 (m, 2H), 7.01 (d,J= 8 Hz, 111), 3.72 (s, 3H). Example 8:
Preparation of
4-acetyl-1-(2-(4-(3-fluorobenzamido)-2-(1-methyl-1H-pyrazol5-yl)phenoxy)ethyl)piperazin-l-ium
earboxyformate (Compound 9). 0 HO 100       Under a nitrogen atmosphere, THE (18 L) was
transferred to a 30 L jacketed reaction vessel.
3-Fluoro-N-(4-hydroxy-3-(1-methy1-1H-pyrazol-5-yflphenyl)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 



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 of a reaction sample indicated conversion to the product and the starting material was
not detected. The 25reaction was stirred overnight at room temperature. THF (approximately 14.4 L)
was distilled under reduced pressure and ethanol (8 L) was added. The residual THE was removed by
distillation (solvent swap method). An additional amount of ethanol (9 L) was transferred into the
reactor followed by a solution of oxalic acid (0.74 kg, 8.18 mol) in ethanol (3 L) and then by water (4 L).
The oxalate salt of 3-fluoro-N-[3-(2-methy1-2H-pyrazol-3-y1)-4-(2-N-acetyl- 30piperaziny1-4 yl
ethoxy)-phenyl]-benzamide crystallized out after stirring the mixture at 20 C for 2.5 hours. The
crystallized product was filtered, washed with ethanol (2 x 2.5 L) and dried at 60 C under house
vacuum to afford compound (9) (1.70 kg, 52%). 1H NMR (DMSO-d6) 5 10.32 (s, 111), 7.82 (m, 3H),
7.70 (d, J = 4 Hz, 111), 7.60 (m, 2H), 7.46 (m, 2H), 7.20 (d, J = 4 57  Hz, 1H), 4.17 (t, J= 8 Hz, 2H)
3.70 (s, 3H), 3.40 (m, 4H), 2.82 (t, J= 4 Hz, 2H), 2.49 (m, 2H), 2.43 (t, J= 4 Hz, 2H), 1.98 (s, 3H).
Example 9: Preparation of N-(3-(3-(dimethylamino)aeryloy1)-4-hydroxyphenyl)acetamide 5(Compound
11) .  HOWHO 1011        A stirred mixture of N-(3-acetyl-4-hydroxyphenypacetamide (148.8 g, 0.770
mol), dimethylformamide dimethylacetal (206.2 xnL, 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,
conversion of N-(3-acetyl-4-hydroxyphenyflacetamide to N-(3-(3-
(dimethylamino)acryloy1)-4-hydroxyphenyflacetamide was >98% by HPLC peak area. Water (1500
mL) was added, and 1500 mL of solvent was then removed by distillation under reduced pressure at
55 C. The reactor contents were cooled to 15 C and then filtered. The filter cake was dried under
reduced pressure at 65 C to provide compound (11) (167.0 g, 87%), (>98% 15 purity by HPLC peak
area purity). IHNMR (DIvISO-d5): 8 14.07 (s, 1H), 9.80 (s, 1H), 8.00 (d, 1=2.5 Hz, 1H), 7.95 (d, J= 12.0
Hz, 111), 7.56 (dd, Ji = 8.8,12 = 2.5 Hz, 1H), 6.79 (d, J= 8.8 Hz, 1H), 5.75 (d, J=12.0 Hz, 111), 3.25 (s,
311), 3.00 (s, 3H), 2.03 (s, 3E1).       Example 10; Preparation of
5-(2'-hydroxy-5'-acetamidopheny1)-1-methyl-1H-pyrazole 20(Compound 4).  



114 N-(3-(3-(dimethy1amino)acryloy1)-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'-acetamidopheny1)-1-methy1-1H-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 was continued until 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 hydrochloric acid (1.57 mL, 1.89 g, 19.1 mmol). The resulting suspension was stirred for two
hours at ambient temperature 5and then filtered. The filtered solid was dried wider reduced pressure at
65 C to provide compound (4) (39.4 g, 82%), (>99% HPLC peak area purity). 'I-I MAR (DM3046):  9.80
(s, 1H), 9.69 (s, 111), 7.43 (dd,J1= 8.8, .12= 2.6 Hz, III), 7.42 (d, J= 0.7 Hz, 211), 6.89 (dd, J1=
8.0,J2= 1.0 Hz, 111), 6.20 (d, J= 1.81 Hz, 111), 3.66(s, 311), 1.99 (s, 311). 10Example 11: Preparation
of 4-amino-2-(1-methyl-1H-pyrazol-5-yl)phenol (Compound 5).  El N-N 0 HOHO  45        To a flask
containing a mixture of N-(4-hydroxy-3-(1-methy1-1H-pyrazol-5- yephenypacetamide (4, 39.1 g, 169
mmol) and methanol (170 nth) stirred under nitrogen was added concentrated sulfuric acid (23 mL,
42.3 g, 431 mmol) slowly. When the addition was 



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 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, 532 g, 55.7 nunol) 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 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, 27.9 mmol) was added, and the pH of the product mixture increased to 7 as a result. After an
additional half hour of stirring at 23 C, the 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% yield, 99.40% pure by BTLC area). Example 12: Preparation of
4-(2-(4-(3-Nlethoxybenzamido)-2-(1-methy1-1H-pyraz0l-5- y1)phenoxy)ethyOmorpholin-4-ium chloride
(Compound 7).       Step A: Preparation of N-(4-hydroxy-3-(1-methyl-11/-pyrazol-5-y1)phenyl)-3-
methoxybenzamide (Compound 6). N-N'tN-N/ NH2  HOHO 56 To a mixture of
4-amino-2-0-methy1-1H-pyrazol-5-yOphenol (5, 50.0 g, 264.3 mmol, 101.00 eq.), sodium bicarbonate
(28.9 g, 344 mmol, 1.30 eq.), and 2-propanol (200 mL) stirred under nitrogen was added
3-methoxybenzoyl chloride (49.6 g, 290.8 mmol, 1.10 eq.) sufficiently slowly to maintain the reaction
mixture at 0-5 C with reactor jacket cooling. After 



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- / HOH0 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 achieve dissolution of 6. The resulting solution was cooled to about 25 C, and
triphenylphosphine (52.7g. 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 resulting mixture 30was stirred at about 23 C for four hours and then cooled to 15 C.
2-Morpholinoethanol (28.4 60  g, 216.5 mmol, 1.40 eq.) was then added, causing the stirred reaction
mixture to warm to about 23 C, at which temperature stirring was continued for twO hours. Most of the
TBF was distilled off 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. Additional 2-propanol (600 mL) was added, and the resulting mixture was heated to 60C.
Concentrated aqueous hydrochloric acid (25.8 g, 21.46 mL, 261 mmol, 1.69 eq.) was added to the
stirred 60C solution to achieve a pH of 2.0. The product mixture was then cooled to about 23 C and
stirred at that temperature 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 provide 7(66.18 g, 139.9 mmol, 



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). 0N-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% yield 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 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.
What is claimed is:  1.A process for preparing a compound of Formula (I): m-N / ..  or a salt form
thereof, wherein: RI is CI-CB alkyl, halo, CI-05 haloallcyl or CE-CB alkoxy; Xis 0, S, NW or CHR2; and 



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 (IQ): (III) in the presence of a trisubstituted phosphine and a compound having
the Formula (A): 0 Re.  N ,N 0 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,
independently, CI-CI alkyl. 6. The process according to any one of claims 1 to 4, wherein W and R.5
are both prop-2- yl. 7. The process according to any one of claims 1 to 6, wherein said reacting is
carried out at a temperature of about -50C to about 75 C. 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 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 (II) 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 (II) 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 (II) is about 1.6:1 to about 1.4:1.  15. The process according to any one of
claims 1 to 14, wherein the molar ratio of said compound of Formula (A) to said trisubstituted
phosphine is about 1:1. 16. The process according to any one of claims 1 to 15, wherein the molar
ratio of said compound of Formula (III) to said compound of Formula (11) is about 2.5:1 to about 0.5:1.
17. The process according to any one of claims 1 to 15, wherein the molar ratio of said compound of
Fonnula (III) to said compound of Formula (H) is about 2:1 to about 1:1. 18. The process according to
any one of claims 1 to 17, wherein said compound of Formula (H) is prepared by the method
comprising reacting a compound of Formula (IV):  (Iv) wherein: RI is CI-Cs alkyl, halo, Cr-Cs haloalkyl
or CI-Cs alkoxy; Y is halo, OR or OC(0)R3; and R3 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 CI-Cs alkyl, halo, C1-05 haloal/cyl or CI-Cs alkoxy; 



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 (VI) 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 (VI). 21.The process according to claim 19, wherein said compound of Formula (VI) is
prepared by the method comprising reacting a compound of Formula (VIII): N-Nt. 



(VIII) 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 (VI) is prepared by the method comprising reacting a compound of Formula
(XIV):  (xlv) 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 heterocycly1 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, C3-C7cycloalkyl, arylalkyl, aryl, heteroaryl or heteroarylallcyl each optionally substituted with
C1-Cs allcyl; with a compound of Formula (XVI): R8 W (Xm) 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 heterobicycly1 group; W is formyl or -CH(ORINORII); 



and RI 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:        RI 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 RI 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 process according to claim 27, wherein said base comprises sodium bicarbonate. 30. 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 is carried out at a temperature 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 -10C to
about 25 C. 



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,
0I-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 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 40C to about 55 C. 



43. A process for preparing a salt of a compound of Formula (I):  wherein: RI is C1-05 alkyl, halo,
CL-Cs haloallcyl or C1-C8 alkoxy; Xis 0, S, NR2 or CHR2: and        R2 is 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 (I). 44. The process of claim 43, wherein RI 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
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 -10C 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 said salt is 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 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 RI is methoxy
and Xis 0. 57. The hydrochloride salt of claim 55, wherein RI is fluoro and X is NC(0)CH3. wherein: RI
is C1-C3 alkyl, halo, C1-05 haloalkyl or C1-05 alkoxYl X is 0, S. NR2 or CHR2; and        R2 is H,
C1-C8 alkyl, C1-C3 acyl, C1-C8 alkenyl, CI-05 allcynyl, C3-C7 cycloalkyl, C1-C8 haloallcyl, arylallcyl,
aryl, heteroaryl or heteroarylalkyl each optionally substituted with C1-C3 alkyl, halo, CI-CB haloallcyl or
C,-Cs alkoxy. 58. The oxalate salt of claim 58, wherein RI is methoxy and X is 0. 59. The oxalate salt
of claim 58, wherein RI is fluoro and X is NC(0)CH,. 60. A compound of Formula (IT):  wherein: RI is
C,-05 alkyl, halo, CI-Cs haloalkyl or CI-Cs alkoxy.  62.The compound of claim 61, wherein RI is
methoxy. 



63. The compound of claim 61; wherein Wis fluor. 64. A compound of Formula (V).    or a salt thereof.
65.A compound of Formula (VII): N-N"0    HO (VII)  wherein: 12.4 is CI-Cs alkyl, C1-C8 alkenyl, 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 chloride
(Form I) having an X-ray powder diffraction pattern comprising a peak, in terms of 20 at 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
form according to claim 67 having an X-ray powder diffraction pattern comprising peaks, in terms of
20, at about 5.2 and about 25.6.  



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-acety1-1-(2-(4-(3-fluorobenzamido)-2-( I-methyl-1H-pyrazol5-yl)phenoxy)ethyDpiperazin-1-ium
carboxyformate (Form 1) having an X-ray powder diffraction pattern comprising a peak, in terms of 26;
at about 7.0. 77. The crystalline form of claim 76 having an X-ray powder diffraction pattern comprising
a peak, in terms of 20, at about 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 form according to claim 76 having an X-ray powder diffraction pattern comprising peaks, in
terms of 2E9, 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 20, at about 7.0, about 13.9, and about
12.5.  81. The crystalline form according to claim 76 having 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
14.5, and about 18.6. 82. The crystalline form according to claim 76 having an X-ray powder diffraction
pattern comprising peaks, in terms of 20, at about 7.0, about 13.9, about 12.5, about 20.9, about 23.2,
about 14.5, about 18.6, about 260, 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 claims 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
crystalline form according to any one of claims 67 to 84 and a pharmaceutically acceptable cattier. 86.
A method of treating a 5HT2A-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 to 84. 



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 5HT2A-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 to 84 for use in a method of treatment of the human or animal body by therapy. 90. The salt
according to any one of claims 55 to 60 or the crystalline form according to any one of claims 67 to 84
for use in a method of treatment of a 5HT2A-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. 


