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Figure 3 depicts a powder X-ray diffraction pattern (XRPD) for a sample containing 

crystalline Form I of Compound 7 (PANalytical X'Pert Plus Powder X-Ray Diffractometer; 
5.0°-40.0 °20). 

Figure 4 depicts a dynamic vapor sorption (DVS) scan for crystalline Form I of 

Compound 7 of the invention (VTI dynamic vapor sorption analyzer). 

Figure 5 depicts a thermogravimetric analysis (TGA) thermogram for crystalline Form 

of Compound 9 the invention (TA Instruments TGA Q500 in open cell; 25-350 °C; 10 °C/min). 

Figure 6 depicts a differential scanning calorimetry (DSC) thermogram for crystalline 

Form I of Compound 9 of the invention (TA Instruments DSC Q1000; 25-270 °C; 10 °C/min). 

Figure 7 depicts a powder X-ray diffraction pattern (XRPD) for a sample containing 

crystalline Form I of Compound 9 (PANaiytical 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). 

ire is provided a process tor nrepann": a compound ot iron 

The present invention provides,: inter alia, processes tor-preparing 'Compounds of 

efmula (I~K 

X > ^ >r rf ^ R 

or a salt form thereof, 

wherein: 

R1 is C]-C8 alkyl, halo, CrC8 haloalkyl or CrC8 alkoxy; 

X is O, S, NR2 or CHR2; and 

R2 is H, Ci-Cg alkyl, CrCg acyl, CrQ alkenyl, C]-C8 alkynyl, C3~C7 cycloalkyl, Cj-C8 

haloalkyl, arylalkyl, aryl, heteroaryl or heteroarylalkyl each optionally substituted with 

Cj-Cg alkyl, halo, Cj-Cg haloalkyl or C]-C8 alkoxy; 

comprising reacting a compound of Formula 

2 



/ 

HO' 
O 

with a compound of Formula (III): 



5 

10 

:"Cliemicai 31 

O 
.NL 

OH 

in the presence of a trisubstituted phosphine and a compound 

having the Formula (A): 

0 

xT ̂ N'-N Y*aRb 

o 

wherein: 

Ra and Rb are each, independently, Cj-Qo alkyl or CrC 7 cycloalkyl; 

to form sal da compound of Formula (I). 

The present ieveftHeftdisclosure further provides processes for preparing compounds of 

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

wherein: 

Y is halo, OH or 0C(0)R3; and 

R3 is C]-C8 alkyl, Cj-C8 alkenyl, CrC8 alkynyl, C3-C7 cycloalkyl, C]-Cs haloalkyl, 

arylalkyl, aryl, heteroaryl or heteroarylalkyl each optionally substituted with Cj-C8 

alkyl, halo, CrC8 haloalkyl or C3-C8 alkoxy; 

with a compound of Formula (V): 

/ 

NH 

or a salt thereof to form a compound of Formula 

In one aspect, there is provided a process for preparing 

compound of Formula (II): 

[Cb.em.ical 13 i 



R1 

where: 

P.." is C--C, alkyl, halo, Cj.-Cs haloalkyl or 

alkoxy; 

comprising react irig- a c of Formula ( 

[Chemical 14] 

wiierein : 

Y is halo, 0R or PC (0) R; and. 

R,J is C- ~ C;; alkyl, C:-Ca alkenyl, C:-C? alkynyl, C—C 

, arylalkyl, cvcloalkvl, C- -C!; , heteroaryl or 

ieteroarylalky 1 each optionally substituted with C3^Ca__a 1 k v i_ 

ialo, C~-C? haloalkyl or C;-Cg alkoxy; 

with a compound of. Formula (V): 

[Chemica.1 15] 

or a salt thereof to form said compound of Formula 

The present n sdosure further provides processes for preparing a compound of 

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

_/ 
H 

>4 



wherein: 

R4 is CrQ alkyl, Cj-C8 alkenyl, CrCg alky try 1, C3-C7 cycloalkyl, arylalkyl, aryl, 

heteroaryl or heteroarylalkyl each optionally substituted with C]-C8 alkyl; 

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

The present inventiondisclosure further provides processes for preparing compounds of 

Formula (VT) comprising reacting a compound of Formula (VII): 

/ 

with an amine in the presence of an acid to form a compound of Formula (VI). 

In one aspect, there is provided a. process for preparing 

compound of Formula (V): 

[Chemical 16j 

thereof fov the method comprising reacting a 

of Formula (' 

ical 17' 

wherein: 

54 is C; -Cs alkyl,- C , -C!:, alkenyl, C-,-Cs alkynyl, C 3^ 

cycloalkyl, arylalky1, aryl, heteroaryl or 

teroaryialkyl each optionally substituted with C-:-C>; 

with a cleaving reagent to form said compound ot_ Formula 

(V) or a salt thereof. 

The present wveBt-ieftdisclosure further provides processes for preparing compounds of 

Formula (VII) comprising reacting a compound of Formula (IX): 

4 



(IX) 

with a compound of the Formula (X): 

0 

(X) 

wherein: 

5 Z is halo or 0C(0)R5; 

R5 is CrC8 alkyl, CrC8 acyl, CrC8 alkenyl, CrC8 alkynyl, C3-C7 cycloalkyl, arylalkyl, 

aryl, heteroaryl or heteroarylalkyl each optionally substituted with Ci-C8 alkyl; 

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

The present kiventiondisclosure further provides processes for preparing compounds of 

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

(VIII) 

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



The present iscios ure further provides processes for preparing compounds of 

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

with a compound of Formula (XI): 

O y 
HO R4 

and an amine to form a compound of Formula (VIII). 

The present isclosure further provides processes for preparing a compound of 

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

0 

R9 HO 

wherein: 

R8 and. R9 are each independently Ci-C8 alkyl or arylalkyl; or 

R8 and R9 together with the nitrogen atom to which they are both bonded form a 

heterocyclyl or a heterobicyclyl group; 

with methyl hydrazine in the presence of a catalyst to form said compound of Formula (VI). 

The present Inyentioad isclosure further provides processes for preparing a compound of 

Formula (XIV) comprising reacting a compound of Formula (XV): 

O 

with a compound of Formula (XVI): 

cA R9 W 

wherein: 

W is formyl or -CH(ORI0)(ORn); 



and R10 and R11 are each independently Ci-Cg alkyl; 

to form said compound of Formula (XIV). 

The present inwm±ettdi.sc i.os u re further provides processes for preparing salts of 

compounds of Formula (I): 

X ^ ^ Ti n ^ R1 

.N. 

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

compound of Formula (I). 

In one aspect, there is provided a process for preparing a 

salt of a compound of Formula (I): 

10 [Chemical 18] 

lerem: 

y i , nalo , v..] tia. 1 nal kvl r>T C- -P. 

alkoxy; 

15 X is O, S, NR2 or CHR' 

.s H, C--C« alkyl, C:;-C3 acyi, C-C>. alkenyl, Cj-Cs 

:yl, C;i-C4i haloalkyl, arylalkyl, aryl 

heteroaryl or heteroarylalkyl each optionally substitute; 

with Ci ~_Cj, alkyl, halo, C:L - Co haloalkyl or C-i-Q; alkoxy; 

coraprising- react.ing said _compound _of Formula {1} with a 

salt - forming acid to form said salt of 5. compound of 

Formula (li . 

The present -HwefHrmftdisclosure further provides salts of compounds of Formula (I) 

prepared by the processes described herein. 

In one aspect, there is provided a hydroch1oride salt of 

meth.oxy-i¥- [3- (2--methyl.-2H-pyrazol-3-yl) -4- (2-morpholin-4- yl.-

-phenyl]-benzamide. 

6 



ID one aspect, there is provided an _o.xsJ.ate__salt _o_f _N- [4-

[2-(4-acetyl-piperazin-1-vl)-ethoxy] -3-{2-methyl-2H-pyrazol-3 -

yl)-phenyl] - 3-fluoro-ben xt 

The present in-ventioi further provides pharmaceutical compositions of 

compounds of Formula (I) prepared by the processes described herein. 

The present fflvefttieftdisclosure further provides compounds of Formula (II). Formula 

(V) and Formula (VII) prepared by the processes described herein. 

In one aspect, there is provided a comDOund of Formul; 

"Chemical 

R1 

alkoxy. 

In one aspect-

is C:,-C(? alkyl,. halo, Ci-Cs haloalkyl or C-C,; 

.here is provided a compound of Formula (V) 

"Chemical 2.2] 

or a salt thereof 

'n one aspect, there is provided a compound of Formula 

'VII; : 

[Chemical 23 

wnerei! 

6 a 



10 

R*_is _C} -C* alkyl, C -C4_ al_kenyl_C-. -Cs_ alkynylx €h~C; 

cycloalkyl, arylalkylaryl, heteroaryl or 

heteroarylalky'1 each optionally substituted with CS-C 

a -i ky 1. 

In some embodiments, the present inventicftdisclosurc provides 4-(2-(4-(3-

methoxybenzamido)-2-(l-methyl-d#-pyrazol~5-yl)phenoxy)ethyl)morpholin-4-ium chloride. 

In_one aspect, there is provided a crystalline form of 4-

{2- (4- (3-methoxybenzamida) --2- {1 -methyl-IH-pvrazol-5-

yl) phenoxy) ethyl) morpholin-4.•- ium chloride (Form I) having ari X-

er diffraction pattern comprising a peak, in terms of 

at 14.4 

In some embodiments, the present taWrHrireadisclosure provides (4-(2-(4-(3-

methoxybenzamido)-2-(l-methyl-l//-pyrazol-5-yl)phenoxy)ethyl)morpholin-4-ium chloride 

having crystalline form I. 

15 In some embodiments, the present inveritiondiselosure provides 4-acetyl-l-(2-(4-(~3-

fluorobenzamido)-2-(l-methyl-l#-pyrazol-5-yl)phenoxy)ethyl)piperazin-l-ium 

carboxyformate. 
In one aspect, there is provided a crystalline form, of 4-

acetyl-1-(2-(4 -(3-fluorobenzamido)-2-(l-methyl-lH-pyrazol-5-

20 yl)phenoxy)ethyl)piperazin-1-ium carboxyformate (Form I) having 

an X-r ay powder diffract ion patt em c omp rising a peak, in terms 

o£ 26, at 7.0°. 

In some embodiments, the present ffive-nHeftdiscIosurc provides 4-acetyl-l -(2-(4-(3-

fluorobenzamido)-2-(l-methyl-l//-pyrazol-5-yl)phenoxy)ethyl)piperazm-l-ium carboxyformate 

25 having crystalline form I. 
In one aspect, there is provided a composition comprising 

the salt as defined above or the crystal1ine form as defined 

above and a pharmaceutically acceptable carrier. 

In some embodiments, the present inventiondisciosure provides compositions 

comprising a crystalline form of the iwentioiKlisciosarc. 

In some embodiments, the present kwe»tfeftdisclosure provides compositions 

comprising a crystalline form of the i R v-em-R-md 1 sc 1 os ure and a pharmaceutically acceptable 

carrier. 

In some embodiments, the present i-mcntlondisc.1 osure provides processes for preparing 

35 a crystalline form of the jBveatieftdisclosiir& as well as a crystalline form prepared by the 

processes. 



In some embodiments, the present Hiveoiicmdisclosure provides methods for modulating 

a 5HT2A receptor comprising contacting said receptor with a salt or a crystalline form as 

described herein. 



In one aspect, there is provided a composition for _treatinQ 

a. 5HT2&-related disorder comprising a. therapeutically effective 

amount of the salt as defined above or the crystalline form as 

defined above. 

In one aspectf there is provided the salt as defined above 

or the crystalline form as defined above for use in a method of 

treatment of a SKT^-related disorder of the human or animal body 

by therapy. 

•f1! cme aspect, there is provided the use of the__salt__as 

defined above or the crystalline form as _def_ined above for the 

manufacture of a medicament for treating a 5KT2A-related 

disorder. 

In some embodiments, the present inventieadiselosure provides methods for treating a 

5HT2A-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 one aspect, there is provided the salt as defined above 

or the crysta?Llinje_ form as defined above for use in a method of 

treatment of platelet aggregation, coronary artery disease, 

my o c a r d i a 1 i n f a r c t ion, t ran si ent ischemic at tack, angina, 

stroke, atrial fibrillation, blood clot formation, asthma or 

symptonss -.hereof, agitation or a symptom thereof, behavioral 

di s ordersdrug induced psychosis, excitative psychosis, Gilles 

de la Tourette's syndrome, manic disorder, organic or NOS 

psychosis, psychotic disorder, psychosis, acute schizophrenia, 

chronic schizopbre3:1 iaf NOS schizophrenia arid related, disorders 

sleep disorders, diabetic-related disorders or progressive 

mul tif ocal _1 eukoencephalopathy in the human or animal _body by 

therapy. 

In some embodiments, the present mventiondisclosure provides methods of treating 

30 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, 

35 sleep disorders, diabetic-related disorders, progressive multifocal leukoencephalopathy by 

administering to a patient in need thereof a therapeutically effective amount of a salt or a 

crystalline form as described herein. 

7 



In some embodiments, the present iavefttkmdisclpsme 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 as described herein. 
In one aspect,, there is provided the salt, as defined above 

or the c crystalline form as defined above for use in . a metliod for 

treatinc j a condition associated with platelet ag~ greg. ation in the 

human or animal body by therapy 

In some embodiments, the present wveftikwd i sc 1 o su re 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. 

In some embodiments, the present raveftfreftd i sc 1 o su re 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-disclosure provides methods of reducing the 

risk of blood clot formation in an individual suffering from atrial fibrillation comprising 

administering to a patient in need thereof a therapeutically effective amount of a salt or a 

crystalline form as described herein. 

In some embodiments, the present i-m-eHri-eHdisclosurc 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. 

In some embodiments, the present iiiventiondisciosu.rc 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 ifivontiondisclosure 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. 

"7 / 



In some embodiments, the present invsnfieftdiscbsiirc 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 iaventioRdisclosure provides methods of treating 

progressive multifocal leukoencephalopathy comprising administering to a patient a 

therapeutically effective amount of a salt or a crystalline form as described herein. 

In some embodiments, the present jftveKfteadisdosure provides methods of treating 

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

a crystalline form as described herein. 

In some embodiments, the present iBvcntloRdisclositre 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 one aspect, there is provided the salt as defined above 

or the crystallirie form as defined above for use in_a method of 

treatment of the human or animal body by therapy. 

In some embodiments, the present iayefttieHdiscl osure provides use of a compound or a 

salt or a crystalline form of the 4H¥9frt4eftdisclosure for use in therapy. 

In some embodiments, the present inventiondisclosnre provides use of a compound or a 

salt or a crystalline form of the Hwentiondisclosure 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 

substituted phenyl-pyrazoles that are useful as 5-HT2A serotonin receptor modulators for the 

treatment of disorders associated with 5-HT2A 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, 

acute schizophrenia, chronic schizophrenia, NOS schizophrenia and related disorders, and the 

like), cardiovascular disorders (e.g., coronary artery disease, myocardial infarction, transient 

ischemic attack, angina, stroke, atrial fibrillation, platelet aggregation, blood clot formation, and 

the like), sleep disorders, asthma or symptoms thereof, diabetic-related disorders and the like. 

Example processes and intermediates of the present invention are provided below in 

Scheme I, Scheme II and Scheme III, wherein each constituent member of the compounds 

depicted are defined herein. 



What is claimed 1st / 

1. A process for preparing a compound of Formula (I): 

a) 
or a salt form thereof, 
wherein: 

R1 is Ci-Cg alkyl, halo, Ci-Cs haloalkyl or Ct-Cyalkoxy; 
X is O, S5 MR2 or CHR2; and / 
R2 is H, CrC8 alkyl, Cs-C8 acyl, CrCa alk^yl, CrC8 alkynyl, Q-C? 

oycloalkyl, C,~CB haloalkyl, arylalkyl, aryl, hetepbaryi or heteroaiylalkyl each 
optionally substituted with CpQ alkyl, hakyCj-Q haloalkyl or Cj-Ce alkoxy; 
comprising reacting a compound of Formula (H): 

with, a compound of Formula (HI): 

/ O 
OH 

in the 

/ 

presence/of a 

(in) 

a compound having the Formula (A): 

RV^H''N Y°"Rb 
o 

(A) 

^Herein: 
Ra and Rfa are each, independently, Ci-Ct0 alkyl or Cj-C 7 cycloalkyl; 

to form said compound of Formula (I). 

The process of claim 1, wherein R5 is methoxy and X is O. 



The process of claim 1, wherein Rs is fluoro and X is NG(0)CH> 

The process according to any one of claims 1 to 3, wherein said trisubstituted / 
phosphine comprises triphenylphosphme. 

/ 
/ 

The process according to any one of claims I to 4, wherein Ra and R^are each, 
independently, Cj-C4 alkyl. / / 

The process according to any one of claims 1 to 4, wherein R®/imd Rb are both prop-2-

The process according to any one of claims 1 to 6, wfy&rein said reacting is carried out 
at a temperature of about -50 °C to about 75 °C. 

The process according to any one of claims 6, wherein said reacting is carried out 
at a temperature of about 0 °C to about 25 fC. 

The process according to any one of jrfaims 1 to 8, wherein said reacting is carried out 
in an ether-forming solvent. / 

The process according claimX wherein said ether-fonnmg solvent comprises 
tetr ahy drofur an. / 

/ / / 
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 (H) is about 4:1 to about 

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 (31) is about 1.6:1 to about 
1.4:1/ 

•The process according to any one of claims i to 12, wherein the molar ratio of said 
trisubstituted phosphine to said compound of Formula (II) is about 4:1 to about 1:1. 

The process according to any one of claims 1 to 12, wherein the molar ratio of said 
trisubstituted phosphine to said compound of Formula (II) is about 1.6:1 to about 
1.4:1. 
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The process according to any one of claims i to 14, wherein the molar ratio of said 

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

The process according to assy one of claims 1 to 15S wherein the molar ratio of said 

compound of Formula (HI) to said compound of Formula (H) is abo^t'2.5:l to about 

0.5:1. 

The process according to any one of claims 1 to 15, wherein me molar ratio 

compound of Formula (UX) to said compound of Formula 01) is about 2: 

1:1. 

IS. The process according to any one of claims 1 to 11/, wherein, said compound of 

Formula <n> is prepared by the method compri^g reacting a compound of Formula 

(IV): 

(XV) 
/ 

wherein: / 

R! is C.-Cg alkyls hal£>s Cj~CK haloall<yl or CE-C0 alkoxy; 

Y is halo, OH or 0C(O)R3; and 

R3 is CJ-CB al^l, Ci-Cs alkenyl, Cj-Ca allcynyl, C3-C7 cycloalkyl, C]»CB 

haloalkyl, ajylalkyl, aryl, heteroaryl or heteroarylalkyl each optionally 

substituted with Cj-C8 alkyl, halo, Ci-C8 haloalkyl or Q-Cg alkoxy; 

ith a compound of Formula (V): 

/ 

MHZ 

/ (V) 
/ 

^ftr a salt thereof to form said compound of Formula (H). 
/ 

\S>y 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): 
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(VI) 

wherein: 

E4 is CrC8 alkyl, Cj-CB alkenyl, Cj-Cg alkynyl, C3-C7 

aryl, heteroaryl or heteroarylalkyl each optionally 

alkyl; 

arylalkyl, 

with Ct-C8 

with a cleaving reagent to form said compound of Formula 00 or a salt thereof. 

The process according to claim 19, wherein said c{ 

prepared by the method 

of Formula (YD is 

of Formula (VIS): 

wherein: 

R4 is CI-CB alkyl, Ci<*^rfkenyl, CrCB alkynyl, C3-C7 cycloalkyl, arylalkyl, 

aryl, heteroaryl or heteroarylalkyl each optionally substituted with Cj-Cs 

alkyl; ' / 

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

The process according to claim 19, wherein said compound of Formula (VI) is 
prepared by the xrtethod comprising reacting a compound of Formula (Vlli): 

(VHI) 

•wherein: 

R4 is C.-C8 alkyl, CrCs alkenyl, Ci-Ce alkynyl, C3-C7 cycloalkyl, arylalkyl, 

aryl, heteroaryl or heteroarylalkyl each optionally substituted with Cj-Cg 

alkyl; 

with a demethylating agent to form said compound of Formula (VI). 
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The process according to claim 19, wherein said compound ofFormula (VI) is 
prepared by the method comprising reacting a compound of Formula (XIV): 

RB HCT5^ ° 
/ / 

/ 
(XIV) / 

/ 
wherein: / / * 

R8 and R9 axe each independently Ci-Cg alkyl or arylalkyl; or 
R8 and R9 together with the nitrogen atom to which,they are both bonded 
form a heterocyclyl or a heterobicyclyl group; / 

with methyl hydrazine m the presence of a catalyst to^form said compound of 
Formula (VI). 

The process according to claim 22, wherein saM compound ofFormula (XIV) is 
prepared by the method comprising reacting^ compound ofFormula (XV): 

O 
.R4 

(XV) 
/ 

wherein: 
R4 is Ci-Cg alkylj/frQ alkenyl, Cj-C8 alkynyl, C3-C7 cycloalkyl, arylalkyl, 
aryl, heteroar^'or heteroarylalkyl each optionally substituted with Q -Cg 
alkyl; / 

with a compound ,© f Formula (XVI): 

/ R8 

R® W 
/ (XVI) 

wherein: 
Rs and R9 are each independently CrCB alkyl or arylalkyl; or 

/ R8 and R9 together with the nitrogen atom to which they are both bonded 
form, a heterocyclyl or a heterobicyclyl group; 
W is formyl or -CH(OR,0)(ORn); 
and R10 and Rn are each independently Ci~C8 alkyl; 

to form said compound ofFormula (XIV). 
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24. A process for preparing a compound ofFormula (II): 

25. 

wherein: 
R1 is Ci-Cg alkyl, halo, CrCa haloalkyl or Ci-C8 all^Jxy; 

comprising reacting a compound ofFormula (XV): / 

V 

o 
(IV) 

wherein: 
Y is halo, OH or 0C(0)R3; andf 
R3 is Cj-Q alkyl, Q-Cg alkenyl, Ci-Cg alkynyl, C3-C7 cycloalkyl- C3-C8 

haloalkyl, arylalkyl, aryl, l^teroaryl or heteroarylalkyl each optionally 
substituted with Ci-Cg aH<yl halo, Ct-Ca haloalkyl or Ct-C8 alkoxy; 

with a compound of Formula^^V): 
y 

or a salt thereof" to form said compound ofFormula (13). 
/ 

The process of claim 24, wherein Y is chloro and R5 is methoxy. 

process of claim 24, wherein Y is chloro and R is fluoro. 

27. / The process according to any one of 
X out in the presence of a 

>, wherein said reacting is carried 

28. The process according to claim 27, wherein said base comprises pyridine. 
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/ 
The process according to claim 27, wherein said base comprises sodium bicarbonate 

The process according to any one of claims 24 to 29, wherein said reacting is y, 
out in an amide-forming solvent. / 

/ 
/ 

The process according to claim 30, wherein said amide-forming solvent comprises 
^V-dimethylacetamide. • / 

The process according to any one of claims 24 to 31, wherem/aid reacting is carried 
out at a temperature of about -60 °C to about 75 °C. ^ 

J 

/ 

The process according to any one of claims 24 to 315 herein said reacting is carried 
out at a temperature of about -10 QC to about 25 °c/ 

/ / 
A process for preparing a compound of Formula (V): 

y 

ox a salt thereof by the method/comprising reacting a compound ofFormula (VI): 

/f H 4 / \^S^>V-NYR 

(VI) 

, ^ ̂  o HO 

wherein: / / 
R4 is'Cj-Cs alkyl, Cj-CB alkenyl, CrCB alkynyl. C3-C7 cycloalkyl, arylalkyl, 
aryl, heteroaryl or heteroarylalkyl each optionally substituted "with Cj -C$ 

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

.e process of claim 34, wherein R* is CrC8 alkyl. 

The process of claim 34, wherein R4 is methyl. 



37. The process according to any one of claims 34 to .36, wherein said cleaving reagers? 
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 hydrolyzip^solvent comprises 
/ 

methanol. / 
/ 

41. The process according to any one of claims 34 to 4&, wherein said reacting is carried 
out at a temperature of about 25 °C to about 65 °j6. 

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

43. A process for preparing a salt of a 9&rnpound ofFormula (I): 

N~- ̂  

O 

/ 0) 
/ 

wherein: / 
R1 is Cj-Gg alkyl, halo, Cj-Cs haloalkyl or Cj-Cg alkoxy; 
X is O A NR2 or CKR2; and 
R7" isHf C,-C8 alkyl, C£~C8 acyl, Cj-Cg alkenyl, Ct-Cg alkynyl, C3-C7 

cycloalkyl/Ci~Cs haloalkyl,, arylalkyl, aryl, heteroaryl or heteroarylalkyl each 
optionally substituted with C:-C8 alkyl, halo, C£-CB haloalkyl or CrC8 alkoxy; 
composing reacting said compound ofFormula (I) with a salt-forming acid to form 

/ 
of a compound ofFormula (I). 

44. y The process of claim 43, wherein R1 is methoxy and X is O. 

,^5. The process of claim 43, wherein JC is fluoro and X is NC(0)CHa. 
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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 46t wherein said salt-forming solvit comprises 

ethanol. / 

The process according to any one of claims 43 to 48, wherein said reacting is carried 
out at a temperature of about -10 °C to about reflux 

50. The process according to any one of claims 4 
out at a temperature of about 20 °C to about 80 ^ 

wherein said reacting is carried 

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

52. The process according to any one pf claims 43 to 50, wherein said salt is a 
hydrochloride salt. 

The process according to a#y one of claims 43 to 50, wherein said salt-forming acid is 
oxalic acid. 

53-

54. The process according to any one of claims 43 to 50, wherein oxalate 

55. A hydrochloride salt of a compound ofFormula (I): /drochjoride 

0) 
wherein: 

R' is Ci-C8 alkyl, halo, Cj-C8 haloalkyl or Ct~CE 

X is O, S, NR.2 or CHR2; and 
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/ 

R2 is H, CrC8 alkyl, Ci-C8 acyl, Cs-Cs alkenyl, CrCB alkynyl, C3-C7 

cycloalkyl, Cj-Cg haloalkyl, arylalkyl, aryl, heteroaryl or heteroarylalkyl each 
optionally substituted with <VC8 alkyl, halo, Ci-Cg haloalkyl or Ci-C8 alkoxy., 

The hydrochloride salt of claim 55, wherein R3 is methoxy and X is O. / 
/ 

/ 
The hydrochloride salt of claim 55, wherein R1 is fiuoro and X is Nj£^0)CH3. 

58. oxalate salt of a compound ofFormula (I): 
/ 

wherein: 
R1 is Ci-Cg alkyl, halo, Ci-Cs halo&fltyl or Cj-Cg alkoxy; 
X is O, S, me or CHR2; and / 
R2 is H„ Ci-Cs alkyl, Cj-C8 acyffCrCg alkenyl, C>-CE alkynyl, C3-C7 

r 

cycloalkyl, Q-C& haloalkyl, arylalkyl., aryl, heteroaryl or heteroarylalkyl each 
/ 

optionally substituted with Cj-CValkyl, halo, Ci-Q haloalkyl or Cj-C8 alkoxy. 
/ / / 

59. The oxalate salt of claim 5%' wherein RJ is methoxy and X is O. 
/ / / 

60. The oxalate salt of clajin 58, wherein R1 is fhioro and X is NC(0)CH3. 

A compound ofFormula (II): 

/wherein: 
R! is Ci-Cg , Cj-Cs haloalkyl or CrQ, alkoxy. 

62, The compound of claim 61, wherein. R1 is methoxy. 



63. The compound of claim 61j wherein Rl is fluoro. 

64. A compound ofFormula (V): 

or a salt thereof. 

65. A compound ofFormula (VII): 

wherein: 
R4 is Cj-Cs alkyl, CrC8 aiken^ CrC6 alkynyl, C3-C7 cycloalkyl, arylalkyl, 

/ 
aryl, heteroaryl or heteroarylalkyl each optionally substituted with Cj-Cg 
alkyl. / 

66. A compound of claim 65, wherein R4 is methyl. 
/ 

67. A crystalline form of 4/{2-<4~(3-methoxybenzaTmdo)-2-(l-methyl-lif-pyrazol-5-
yi)phenoxy)sthyl)ni^pholm-4"ium chloride (Form I) having an X-ray powder 
diffraction patten/comprising a peak, in terms of 29, at about 14.4°. 

68. The crystalline form of claim 67 having an X-ray powder diffraction pattern 
comprising a peak; in terms of 28, at about 5.2°. 

/ 
69. Th<5 "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°. 

The crystalline form according to claim 67 having an X-ray powder diffraction 
pattern comprising peaks, in terms of 2&} at about 52° and about 25.6°, 
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71. The crystalline form according to claim 67 having an X-ray powder diffraction / 
pattern comprising peaks, in terms of 29, at about 14.4°, about 5.2°, and about 25/^°. 

/ 
12. 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° aboyct25.6°3 

about 17.3°, about 27.1°, about 15.8°, and about 20.1°. / 
/ 

• / 
73. The crystalline form according to claim 67 having an X-ray powder diffraction 

pattern comprising peaks, in terms of 28, at about 14.4°, about75.2°, about 25.6°, 
about 173°, about 27.1°, about 15.8°, about 20.1 about 1^.8°, about 23.1° and 
about 15.3°. / 

74. The crystalline form according to claim 67 having an X-ray powder diffraction 
pattern substantially as shown in Figure 3. / 

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

76. A crystalline form of 4-acetyl-l-<2^4-(3-fluorobenzamido)-2-(l-methyl-lH'-pyra2ol-
5-yl)phenoxy)ethyl)piperazm-^ium carboxyfoimate (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^laim 76 having an X-ray powder diffraction pattern 
comprising a peak, iji terms of 26, at about 13.9°. 

/ 
/ 

78. The crystalline .form according to claim 76 having an X-ray powder diffraction 
pattern comprising peaks, in terms of 26, 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 26, at about 13.9° and about 12.5°. 

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

/' 
pattern comprising peaks, in terms of 26, at about 7.0°, about 13.9°, and about 
12.5°. 

/ 
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8 L 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°, 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 26.0°, and about 33.4°. 

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

The crystalline form according to any one of claims lj6 to 83 having a dynamic vapor 
sorption profile substantially as shown in Figure 8. 

A composition comprising the salt according any one of claims 55 to 60 or the 
crystalline form according to any one of claims 67 to 84 and a pharmaceutically 
acceptable carrier. / 

/ 
A method of treating a 5HT2A-relaffed disorder comprising administering to a 
in need thereof a therapeutical^efifective 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 wherein the 5HT2A-*elated disorder i 
/ 

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 
syndromes/manic disorder, organic or NOS psychosis, psychotic disorder, psychosis, 
acute sdnzophrenia, chronic schizophrenia, HOS schizophrenia and related disorders, 
sleep/disorders, diabetic-related disorders and progressive multifocal 

/ 
leukoencephalopathy. 

/ / 
88. / The method according to claim 86 wherein the 5HT2A-related disorder is a condition 

associated with platelet aggregation. 
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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 anitnal 
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 5HTiA-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^schemic attack, angina, 
stroke, atrial fibrillation, blood clot formation, asthm/or symptoms thereof, agitation 
or a symptom thereof, behavioral disorders, drug induced psychosis, excitative 
psychosis, Gilles de la Tourette's syndrome, majrfic disorder, organic or NOS 
psychosis, psychotic disorder, psychosis, acu^ schizophrenia, chronic schizophrenia, 
NOS schizophrenia and related disorders, sleep disorders, diabetic-related disorders 
or progressive multifocal leukoencepha^athy in the human or animal body by 

/ 
therapy, / 

/ / 
/ 

The salt according to any one of'claims 55 to 60 or the crystalline form according to /' 
any one of claims 67 to 84 for use in a method for treating a condition associated with 
platelet aggregation in theBiuman or animal body by therapy. 

/ 

Use of the salt according to any one of claims 55 to 60 or the crystalline form 
according to any one of claims 67 to 84 for the manufacture of a medicament for 

/ 
treating a 5HT2A~related disorder. 

94. The use according to claim 93, wherein said 5HT2A~re^ted 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 

y' syndrome, manic disorder, organic or NOS psychosis, psychotic disorder,; 
acute schizophrenia, chronic schizophrenia, NOS schizophrenia and related 
sleep disorders, diabetic-related disorders and progressive multifocal 
leukoencephalopathy. 
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The use according to claim 93, wherein said 5HT2A-related disorder is a condition 
associated with platelet aggregation. 

/ 
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A process for preparing a compound of Formula (I): 

[Chemical 1] 

or a salt form thereof, 

wherein: 

R1 is Ci-C8 alkyl. halo, Ci-Cs haloalkyl or C^-Cg alkoxy; 

X is 0, S, NR2 or CHR2; and 

R2 is H, Ci-C8 alkyl, C^-Cgacyl, Ci-Cg alkenyl, Ci-Ga alkynyl, 

C3-C7 cycloalkyl, Ci-Cg haloalkyl, arylalkyl, aryl, 

heteroaryl or heteroarylalkyl each optionally substituted 

with Ci-Cg alkyl, halo, Ca-C8 haloalkyl or Ci-C8 alkoxy; 

comprising reacting a compound of Formula (II): 

[Chemical 2] 

(I) 

(II) 

with a compound of Formula (III): 

[Chemical 3] 



in the presence of a trisubstituted phosphine and a compound 

having the Formula (A): 

[Chemical 4] 

wherein: 

Ra and Rb are each, independently, Ci-C^ alkyl or Ci-C7 

cycloalkyl; 

to form said compound of Formula (I). 

10 

2. The process of claim 1, wherein R1 is methoxy and X is O. 

3 . The process of claim 1, wherein R~ is f luoro and X is N'C (0) CH3. 

15 4. The process according to any one of claims 1 to 3, wherein 

said trisubstituted phosphine comprises 

triphenylphosphine. 
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5. The process according to any one of claims 1 to 4, wherein 

Ra and Rb are each, independently, Ci-C4 alkyl. 

6. The process according to any one of claims 1 to 4, wherein 

Ra and Rb 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 -50 °C to 

75 °C. 

10 

8. The process according to any one of claims 1 to 6, wherein 

said reacting is carried out at a temperature of 0 °C to 

25 °C. 

15 9. The process according to any one of claims 1 to 8, wherein 

said reacting is carried out in an ether-forming solvent. 

The process according claim 9, wherein said ether-forming 

solvent comprises tetrahydrofuran. 

10. 

20 

64 



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 4:1 to 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 1.6:1 to 1.4:1. 

13. The process according to any one of claims 1 to 12. wherein 

the molar ratio of said trisubstituted phosphine to said 

compound of Formula (II) is 4:1 to 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 1.6:1 to 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 1:1. 
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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 (II) is 2.5:1 to 0.5:1. 

5 17. 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 (II) is 2:1 to 1:1. 

10 

15 

18. The process according to any one of claims 1 to 17, wherein 

said compound of Formula (II) is prepared by the method 

comprising reacting a compound of Formula (IV): 

[Chemical 5] 

20 

wherein: 

R1 is Ci-Ce alkyl, halo, C^Cg haloalkyl or Ca-C8 alkoxy; 

Y is halo, OH or 0C(0)R3; and 

R3 is Ci-Ce alkyl, Ci-C8 alkenyl, C^Cg alkynyl, C3-C7 

cycloalkyl, Ci-C8 -haloalkyl, arylalkyl, aryl, heteroaryl or 

heteroarylalkyl each optionally substituted with Ci-Cg 

alkyl, halo, Ci-C8 haloalkyl or Ca-C8 alkoxy; 
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10 

with a compound of Formula (V): 

[Chemical 6] 

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

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): 

[Chemical 7] 

wherein: 

R4 is Cn-C8 alkyl, C3-C8 alkenyl, Ci-C8 alkynyl, C3-C7 

cycloalkyl, arylalkyl, aryl, heteroaryl or 

heteroarylalkyl each optionally substituted with 

Ci-CB alkyl; 

with a cleaving reagent to form said compound of Formula 

(V) or a salt thereof. 
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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): 

[Chemical 8] 

R4 is Cx-Cg alkyl, Ci-C8 alkenyl, Ci-Cg alkynyl, C3-C7 

cycloalkyl, arylalkyl, aryl, heteroaryl or 

heteroarylalkyl each optionally substituted with 

Ci-Cg 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): 

[Chemical 9] 

(VII) 

wherein: 



wherein: 

R4 is Ci-CB alkyl, Ci-C8 alkenyl, Ci-Ce alkynyl, C3-C7 

cycloalkyl, arylalkyl, aryl, heteroaryl or 

heteroarylalkyl each optionally substituted with 

Ci-Cg alkyl; 

with a demethylating agent to form said compound of Formula 

(VI) . 

10 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): 

[Chemical 10] 

R9 HO 

wherein: 

R8 and R9 are each independently C^-Cg alkyl or 

arylalkyl; or 
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R8 and Rs together with the nitrogen atom to which they 

are both bonded form a heterocyclyl or a 

heterobicyclyl group; 

with methyl hydrazine in the presence of a catalyst to form 

5 said compound of Formula (VI). 

23. The process according to claim 22, wherein said compound 

of Formula (XIV) is prepared by the method comprising 

reacting a compound of Formula 

10 [Chemical 11] 

wherein: 

R4 is Ci-Cg alkyl, Ci-Cg alkenyl, Ci~CB alkynyl, Cs-C7 

cycloalkyl, arylalkyl, aryl, heteroaryl or 

heteroarylalkyl each optionally substituted with 

Cj-Cs alkyl; 

with a compound of Formula 

[Chemical 12] 
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N 
W 

(XVI) 

wherein: 

R8 and R9 are each independently Ci~C8 alkyl or 

arylalkyl; or 

R8 and R9 together with the nitrogen atom to which they 

are both bonded form a heterocyclyl or a 

heterobicyclyl group; 

W is formyl or -CH (OR10) (OR11) ; 

and R10 and RlA are each independently Ca-CB alkyl; 

to form said compound of Formula (XIV). 

A process for preparing a compound of Formula (II) : 

[Chemical 13] 

wherein: 

R1 is Ci-Cg alkyl, halo, Cx-C8 haloalkyl or Cx-Cg alkoxy; 

comprising reacting a compound of Formula (IV) : 



[Chemical 14] 

O 
(IV) 

wherein: 

Y is halo, OH or 0C(0)R3; and 

R3 is Cx-Cg alkyl, Ca-C8 alkenyl, C^-CQ alkynyl, C3-C7 

cycloalkyl, Ci-C8 haloalkyl, arylalkyl, aryl, heteroaryl or 

heteroarylalkyl each optionally substituted with C1~CB alkyl, 

halo, -Cx-Cg haloalkyl or C-±~C5 alkoxy; 

with a compound of Formula (V): 

[Chemical 15] 

(V) 

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

25. The process of claim 24, wherein Y is chloro and R1 is 

methoxy. 

26 . The process of claim 24 , wherein Y is chloro and Rx is f luoro. 



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 

5 comprises pyridine. 

29. The process according to claim 27, wherein said base 

comprises sodium bicarbonate. 

10 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. 

15 

32. The process according to any one of claims 24 to 31, wherein 

said reacting is carried out at a temperature of -60 °C to 

75 °C. 

20 33. The process according to any one of claims 24 to 31, wherein 

said reacting is carried out at a temperature of -10 °C to 

25 °C. 
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34 . A process for preparing a compound of Formula 

[Chemical 16] 

or a salt thereof by the method comprising reacting a 

compound of Formula 

[Chemical 17] 

wherein: 

10 R4 is Ci-Ce alkyl, Ci-Cg alkenyl, CX-CB alkynyl, C3~C7 

cycloalkyl, arylalkyl, aryl, heteroaryl or 

heteroarylalkyl each optionally substituted with 

Ci-CE alkyl; 

with a cleaving reagent to form said compound of Formula 

15 (V) or a salt thereof. 

35. The process of claim 34, wherein R4 is Ci-C8 alkyl. 
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36 . The process of claim 34, wherein R4 is methyl. 

37. The process according to any one of claims 34 to 36, wherein 

5 said cleaving reagent comprises a hydrolyzing acid 

38. The process according to claim 37, wherein said hydrolyzing 

acid comprises sulfuric acid. 

10 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. 

15 

41. The process according to any one of claims 34 to 40, wherein 

said reacting is carried out at a temperature of 25 °C to 

65 °C. 

42. The process according to any one of claims 34 to 40, wherein 

said reacting is carried out at a temperature of 40 °C to 

55 °C. 

75 



A process for preparing a salt of a compound of Formula (I) : 

[Chemical 18] 

wherein: 

R1 is CL-CS alkyl, halo, Ci-C8 haloalkyl or Ci-C8 alkoxy; 

X is 0, S, NR2 or CHR2; and 

R2 is H, Ci-C8 alkyl, Ci-C8acyl, Ci-C8 alkenyl, Ca-C8 alkynyl, 

C3-C7 cycloalkyl, Ci~C8 haloalkyl, arylalkyl, aryl, 

heteroaryl or heteroarylalkyl each optionally substituted 

with Ci-Cg alkyl, halo, Ci-Cg haloalkyl or Ci~C8 alkoxy; 

comprising reacting said compound of Formula (I) with a 

salt-forming acid to form said salt of a compound of Formula 

il} . 

The process of claim 43, wherein R1 is methoxy and X is 0. 

(I) 

The process of claim 43, wherein Rx 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 

5 solvent comprises isopropanol. 

48 . The process according to claim 46 , wherein said salt-forming 

solvent comprises ethanol. 

10 49. The process according to any one of claims 43 to 48, wherein 

said reacting is carried out at a temperature of -10 °C to 

reflux temperature. 

50. The process according to any one of claims 43 to 48, wherein 

15 said reacting is carried out at a temperature of 20 °C to 

80 °C. 

51. The process according to any one of claims 43 to 50, wherein 

said salt-forming acid is hydrochloric acid. 

20 

52 . The process according to any one of claims 43 to 50, wherein 

said salt is a hydrochloride salt. 
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53 . The process according to any one of claims 43 to 50, wherein 

said salt-forming acid is oxalic acid. 

5 54 . The process according to any one of claims 43 to 50, wherein 

said salt is an oxalate salt. 

55. A hydrochloride salt of 

3-methoxy-N- [3-(2-methyl-2H-pyrazol-3-yl)-4-(2-morpholi 

10 n-4-yl-ethoxy)-phenyl]-benzamide. 

56. An oxalate salt of 

N- [4- [2- (4-acetyl-piperazin-l-yl)-ethoxy]-3-(2-methyl-2 

H-pyrazol-3-yl) -phenyl] -3rf luoro-benzamide . 

15 

57. A compound of Formula (II): 

[Chemical 21] 
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R1 is Ci-Cg alkyl, halo, Cn-C8 haloalkyl or Cj-Cg alkoxy. 

58. The compound of claim 57, wherein R1 is methoxy. 

5 59. The compound of claim 57, wherein R1 is fluoro. 

60. A compound of Formula (V): 

[Chemical 22] 

(V) 

10 or a salt thereof. 

61. A compound of Formula (VII): 

[Chemical 23] 

(VII) 

15 wherein: 

R4 is Ci-Ce alkyl, C-,-C8 alkenyl, C}~CS alkynyl, C3-C, 

cycloalkyl, arylalkyl, aryl, heteroaryl or 
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heteroarylalkyl each optionally substituted with 

Ci-C8 alkyl. 

62. A compound of claim 61, wherein R4 is methyl. 

5 

63. A crystalline • form of 

4-(2-(4-(3-methoxybenzamido)-2-(1-methyl-IH-pyrazoi-5-y 

1)phenoxy)ethyl)morpholin-4-ium chloride (Form I) having 

an X-ray powder diffraction pattern comprising a peak, in 

10 terms of 20, at 14.4°. 

64. The crystalline form of claim 63 having an X-ray powder 

diffraction pattern comprising a peak, in terms of 26, at 

5.2° . 

15 

65. The crystalline form according to claim 63 having an X-ray 

powder diffraction pattern comprising peaks, in terms of 

26, at 14.4° and 25.6°. 

20 66. The crystalline form according to claim 63 having an X-ray 

powder diffraction pattern comprising peaks, in terms of 

26, at 5.2° and 25 . 6° . 
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67. The crystalline form according to claim 63 having an X-ray 

powder diffraction pattern comprising peaks, in terms of 

2 0, at 14.4°, 5.2°, and 25.6°. 

5 

68. The crystalline form according to claim 63 having an X-ray 

powder diffraction pattern comprising peaks, in terms of 

26, at 14.4°, 5.2°, 25.6°, 17.3°, 27.1°, 15.8°, ana 20.1°. 

10 69. The crystalline form according to claim 63 having an X-ray 

powder diffraction pattern comprising peaks, in terms of 

26, at 14.4°, 5.2°, 25.6°, 17.3°, 27.1°, 15.8°, 20,1°, 

19.8°, 23.1° and 15.3°. 

15 70. The crystalline form according to claim 63 having an X-ray 

powder diffraction pattern substantially shown in 

[Chemical 84] 
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The crystalline form according to any one of claims 63 to 

70 having a dynamic vapor sorption profile substantially 

shown in 

[Chemical 85] 
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72. A crystalline form of 

4-acetyl-l-(2-{4-(3-fluorobenzamido)-2-(1-methyl-lH-pyr 

5 azol-5-yl)phenoxy)ethyl)piperazin-1-ium carboxyformate 

(Form I) having an X-ray powder diffraction pattern 

comprising a peak, in terms of 26, at 7.0°. 

73. The crystalline form of claim 72 having an X-ray powder 

10 diffraction pattern comprising a peak, in terms of 26, at 

13.9° . 
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74. The crystalline form according to claim 72 having an X-ray 

powder diffraction pattern comprising peaks, in terms of 

26, at 7.0° and 12.5°. 

5 75. The crystalline form according to claim 72 having an X-ray 

powder diffraction pattern comprising peaks, in terms of 

26, at 13.9° and 12.5°. 

76. The crystalline form according to claim 72 having an X-ray 

10 powder diffraction pattern comprising peaks, in terms of 

26, at 7.0°, 13.9°, and 12.5°. 

77. The crystalline form according to claim 72 having an X-ray 

powder diffraction pattern comprising peaks, in terms of 

15 26, at 7.0°, 13.9°, 12.5°, 20.9°, 23.2°, 14.5°, and 18 .6° . 

78. The crystalline form according to claim 72 having an X-ray 

powder diffraction pattern comprising peaks, in terms of 

20, at 7.0°, 13.9°, 12.5°, 20.9°, 23.2°, 14.5°, 18.6°, 

20 26.0°, and 33.4°. 
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79. The crystalline form according to claim 72 having an X-ray 

powder diffraction pattern substantially shown in 

[Chemical 86] 

80, The crystalline form according to any one of claims 72 to 

79 having a dynamic vapor sorption profile substantially 

10 shown in 

[Chemical 87] 
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:l. A composition comprising the salt according to claim 55 or 

56 or the crystalline form according to any one of claims 

63 to 80 and a pharmaceutically acceptable carrier. 

10 

A composition for treating a 5HT2A-related disorder 

comprising a therapeutically effective amount of the salt 

according to claim 55 or 56 or the crystalline form according 

to any one of claims 63 to 80. 
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83 . The composition according to claim 82 wherein the 

5HT2A-related disorder is selected from the group consisting 

of platelet aggregation, coronary artery disease, 

myocardial infarction, transient ischemic attack, angina, 

5 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, raanic disorder, 

organic or NOS psychosis, psychotic disorder, psychosis, 

10 acute schizophrenia, chronic schizophrenia, NOS 

schizophrenia and related disorders, sleep disorders, 

diabetic-related disorders and progressive multifocal 

leukoencephalopathy. 

15 84. The composition according to claim 82 wherein the 

5HT2A1-related disorder is a condition associated with 

platelet aggregation. 

85. The salt according to claim 55 or 56 or the crystalline form 

20 according to any one of claims 63 to 80 for use in a method 

of treatment of the human or animal body by therapy. 
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86. The salt according to claim 55 or 56 or the crystalline form 

according to any one of claims 63 to 80 for use in a method 

of treatment of a 5HT2A-related disorder of the human or 

animal body by therapy. 

5 

87. The salt according to claim 55 or 56 or the crystalline form 

according to any one of claims 63 to 80 for use in a method 

of treatment of platelet aggregation, coronary artery 

disease, myocardial infarction, transient ischemic attack, 

10 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 1 s syndrome, manic disorder, 

organic or NOS psychosis, psychotic disorder, psychosis, 

15 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. 

20 -8 8.. The salt according to claim 55 or 56 or the crystalline form 

according to any one of claims 63 to 80 for use in a method 

88 



for treating a condition associated with platelet 

aggregation in the human or animal body by therapy. 

89. Use of the salt according to claim 55 or 56 or the crystalline 

5 form according to any one of claims 63 to 8 0 for the 

manufacture of a medicament for treating a 5HT2A-related 

disorder. 

90. The use according to claim 89, wherein said 5HT2A-related 

10 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, 

15 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, 

20 diabetic-related disorders and progressive multifocal 

leukoencephalopathy. 
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The use according to claim 89, wherein said 5HT2A~related 

disorder is a condition associated with platelet 

aggregation. 


