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The di scovery of new crystalline pol ynorphic or anorphous forns of a
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Thus, the presentdi nvention relates to both substantially anorphous forns
of P027 and°FEPHE 5f P027 havi ng | ow degrees of crystallinity as well as
several processes for their preparation. In o nbodi ment, the present
invention is directed to a solid formof thefiydrochloride salt of
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Preferably, said anorphous form of ilZ? has a FTIR spectrum show ng

characteristic peaks at about: 34% 4137, 3054, 2959, 2859, 2540, 2447,
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A further enbodi mrent of the present invention includes pharnmaceuti cal
conpositions conprising the above-nentioned solid forns of the

hydr ochl owDde12¢aba84of 4424 5- PCT/EP2011/063583

met hy1l- 1- (2- napht hal eny1) - 1H pyr azol - 3-yl ] oxy] et hyl ] nor phol i ne. These
aspects and preferred enbodi nents there%L are additionally also defined in
the clains. BRIEF DESCRI PTION OF THE FIGURES Fig. 1. Standard PXRD pattern
of the anorphous phase of P027 prepared in exanple 1. Fig. 2: 1H NWR
spectrum of the annrphous phase of P027 prepared in exanple 1. Fig. 3: DSC
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area between the peaks and the background ("the anorphous area"). The
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show peaks at the PXRD pattern i.e. a formhaving a degree of crystallinity
equal to about 0% The preparation of solid sanples of conpound P027 was
performed in a set of 40 solvents (table 1). Solvents were sel ected
according to previous experience with the aimto cover a broad range of
properties.



Table 1 Sol vents used in the formation of P027 solid forns Nane Code Nane
Code Di net hyl sul f oxi de DM5 Di et hoxynet hane DEM N, N- Di net hyl acet am de DVA

1, 2- D chiwoceet2mapes4DOE N, N- Di net hyl f or mam de DVF | sopr opa@m@P2011B6358y | ene Xl
L Acetonitri |le ACN

pharmaceutical ingredient. Thus it is important to find such forms, having desirable

properties for pharmaceutical use.

BRIEF DESCRIPTION OF THE INVENTION

The inventors of the present invention have surprisingly found and demonstrated that
new solid forms of the hydrochloride salt of 4-[2-[[5-methyl-1-(2-naphthalenyl)-1H-
pyrazol-3-ylJoxy]ethyllmorpholine (P027) may achieve one or more of the above
mentioned objectives. The novel amorphous form of P027 herein disclosed is stable
over the time, has good flow and dissolution characteristics and notably may be useful
as intermediate for other forms such as the crystalline form | of P027. In addition, they

can be obtained through different procedures and conditions.

Thus, the present invention relates to both substantially amorphous forms of P027 and
forms of P027 having low degrees of crystallinity as well as several processes for their

preparation.

In one embodiment, the present invention is directed to a solid form of the
hydrochloride salt of 4-[2-[[5-methyl-1-(2-naphthalenyl)-1H-pyrazol-3-
ylJoxy]ethyllmorpholine having a degree of crystallinity below about 10%, below about
20% or below about 30%.

In another embodiment, the present invention is directed to a substantially amorphous
form of the hydrochloride salt of 4-[2-[[5-methyl-1-(2-naphthalenyl)-1H-pyrazol-3-
ylJoxy]ethyllmorpholine.

Preferably, said amorphous form of PO27 has a FTIR spectrum showing characteristic
peaks at about: 3421, 3137, 3054, 2959, 2859, 2540, 2447, 1632, 1600, 1557, 1509,
1487, 1442, 1372, 1305, 1290, 1256, 1236, 1199, 1169, 1130, 1100, 1046, 1013, 982,
933, 917, 861, 819 and 748 cm™.

The preparation of the solid forms of P027, amorphous or with low crystallinity,
represents additional embodiments of the present invention. These solid forms of P027

may be obtained by solvent evaporation using a suitable solvent or mixture of solvents.

The solid forms of P027 may be also obtained in polymer induced crystallizations by:
- solvent evaporation;

- antisolvent addition; or



Chl or obenzene CLB Cycl ohexane CHE n-Butanol NBL Methyl ethyl ketone MEC
Met hyl 1 sobutyl ketone M C Butyl am ne BUA | sobutyl acetate Al B Ethanol
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- crystallization from hot saturated solutions.
Preferably, the solvent used in the above processes is water, acetonitrile, isopropanol,

methanol or mixtures comprising water.

Another embodiment of the present invention includes the transformation of a P027
solid form having a low degree of crystallinity, including substantially amorphous forms,

into a more stable polymorphic form such as phase | form.

A further embodiment of the present invention includes pharmaceutical compositions
comprising the above-mentioned solid forms of the hydrochloride salt of 4-[2-[[5-

methyl-1-(2-naphthalenyl)-1H-pyrazol-3-ylJoxylethylJmorpholine.

These aspects and preferred embodiments thereof are additionally also defined in the

claims.

BRIEF DESCRIPTION OF THE FIGURES

Fig. 1: Standard PXRD pattern of the amorphous phase of P027 prepared in example
1.

Fig. 2: "H NMR spectrum of the amorphous phase of P027 prepared in example 1.

Fig. 3: DSC and TGA analyses of the amorphous phase of P027 prepared in example
1.

Fig. 4: FTIR analysis of the amorphous phase of PO27 prepared in example 1.

DETAILED DESCRIPTION OF THE INVENTION

The inventors of the present invention have found a novel form, concretely an
amorphous form, of the hydrochloride salt of 4-[2-[[5-methyl-1-(2-naphthalenyl)-1H-
pyrazol-3-ylJoxylethyllmorpholine (P027) which provides advantageous production,
handling, storage and therapeutic properties. The novel P027 compound amorphous
form is stable over the time and has good flow and dissolution characteristics and can
be formulated and administered providing stable compositions and good
pharmacological properties. Additionally, the amorphous form of PO27 may be used for

obtaining other forms, such as crystalline phase | form of P027.
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As used herein, the term "about" means a slight variation of the value specified,
preferably within 10 percent of the value specified. Nevertheless, the term "about" can
mean a higher tolerance of variation depending on for instance the experimental
technique used. Said variations of a specified value are understood by the skilled
person and are within the context of the present invention. Further, to provide a more
concise description, some of the quantitative expressions given herein are not qualified
with the term “about”. It is understood that, whether the term “about” is used explicitly
or not, every quantity given herein is meant to refer to the actual given value, and it is
also meant to refer to the approximation to such given value that would reasonably be
inferred based on the ordinary skill in the art, including equivalents and approximations

due to the experimental and/or measurement conditions for such given value.

As used herein, “room temperature” or its abbreviation “rt” is taken to mean 20 to 25
°C.

The P027 amorphous form obtained was characterized by powder X-ray diffraction
(PXRD), proton nuclear magnetic resonance ('H-NMR), differential scanning
calorimetry (DSC), thermogravimetric analysis (TGA) and Fourier-transformed infrared
spectroscopy. The present invention is directed in one aspect to the P027 amorphous
form in itself, regardless of the technique used for its characterization. Therefore, the
techniques and results provided herein are not intended to limit the present invention,
but to serve as characterization of the same. The skilled person will be able, given the
guidance and results described herein, to compare and characterize using the
available techniques a amorphous phase of the compound 4-[2-[[5-methyl-1-(2-

naphthalenyl)-1H-pyrazol-3-ylJoxy]ethyllmorpholine hydrochloride (P027).

As mentioned, the present invention encompasses both substantially amorphous forms
of P027 and forms of P027 having low degrees of crystallinity. Low degrees of
crystallinity include a crystallinity below about 10%, below about 20% or below about
30%. The degree of crystallinity may be calculated according to the method described
in WO97/41114 with powder X-ray diffraction (XRD), as follows: A thin layer of the
triturated sample is smeared onto a cut silicon single crystal zero background holder
which is rotated during the measurement. Cu Ka radiation and constant or automatic
antiscatter and divergence slits were used to obtain a diffractogram from 1 or 2° 26 to

at least 35°. The % crystallinity is calculated with the formula:

% crystallinity = 100*C /(A + C)
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C= the area from the peaks in the diffractogram ("the crystalline area"),
A = the area between the peaks and the background ("the amorphous area").

The expression “substantially amorphous form” refers to a form which does not show
peaks at the PXRD pattern i.e. a form having a degree of crystallinity equal to about
0%.

The preparation of solid samples of compound P027 was performed in a set of 40
solvents (table 1). Solvents were selected according to previous experience with the

aim to cover a broad range of properties.

Table 1

Solvents used in the formation of P027 solid forms

Dimethylsulfoxide DMS | Diethoxymethane DEM
N, N-Dimethylacetamide | DMA | 1,2-Dichloroethane DCE
N,N-Dimethylformamide | DMF | Isopropanol IPH

Xylene XIL | Acetonitrile ACN
Chlorobenzene CLB |Cyclohexane CHE
n-Butanol NBL |Methyl ethyl ketone |MEC
Methyl isobutyl ketone |MIC | Butyl amine BUA
Isobutyl acetate AIB | Ethanol EOH
Pyridine PYR |Ethyl acetate AET
Toluene TOL |1,1,1-Trichloroethane | TCE
3-Pentanone POA |n-Hexane HEX
Propyl acetate APR | Diisopropyl ether DIE

Nitromethane NIM | Tetrahydrofuran THF
Dioxane DIX | Methanol MOH




In order to plan the crystallization screening, the solubility of P027 was
determ ned at roomtenperature in the set of solvents of table 1 using the
fol | ow ngwoenteadedsegy (table 2): 10 ng of the deliver ed PERMPRE 11063583
suspended at roomtenperature in 0.2 nL of the correspondi ng sol vent and
successive additions (initially 0.2 nL gnd finally 0.5 nL) of solvent until
the solid was conpletely dissolved or up to a maxi nrum of 8 nL were
performed. After each solvent addition the suspension was vi gorously
stirred for 10-15 mnutes and visually inspected to determne if the solid
was conpletely dissolved. Solubility ranges are listed in table 2. Table 2
Solubility of PO27 |Wateh fferent sol véhOs |&@hloraformt enper at GLlé
Sol vent ng/ m_Sol ventng/ nL Chl or of or m|> 50 |Di et hyl car bonate2 1;2

Di et hyl sul f oxi de >»28dutared r ahydr of ur|&@tl< | MehyDacadatey| f or nAiCde > 50 Met hyl
acetate <1.2 Dichl oronmet hane > 50 | sobutyl acetate < 1.2|Methanol

n-Heptane HEP |Acetone ACE
Dimethylcarbonate CDM | Methyl tert-butyl ether  MTE
Triethylamine TEA |Dimethoxymethane |DMM
Isopropyl acetate AIP | Dichloromethane DCM

In order to plan the crystallization screening, the solubility of PO27 was determined at
room temperature in the set of solvents of table 1 using the following methodology
(table 2): 10 mg of the delivered sample were suspended at room temperature in 0.2
mL of the corresponding solvent and successive additions (initially 0.2 mL and finally
0.5 mL) of solvent until the solid was completely dissolved or up to a maximum of 8 mL
were performed. After each solvent addition the suspension was vigorously stirred for
10-15 minutes and visually inspected to determine if the solid was completely

dissolved. Solubility ranges are listed in table 2.

Table 2

Solubility of P027 in different solvents at room temperature

Chloroform > 50 Dimethylcarbonate? 1-2

Dimethylsulfoxide > 50 Tetrahydrofuran <12
Dimethylformamide > 50 Methyl acetate <12
Dichloromethane > 50 Isobutyl acetate <12
Methanol > 50 Propyl acetate <12
Butyl amine > 50 Xylene <12
Water > 50 Isopropyl acetate <12
N,N-Dimethylacetamide 25-50 Toluene <12
Nitromethane 25-50 Ethyl acetate <12




> 50 Propyl acetate < 1.2 Butyl amne > 50 Xylene <1.2 Water > 50 | sopropyl
acetate < 1.2 N, N-Di net hyl acet am de 25-50 Tol uene <1.2 Nitronet hane 25-50

Et hyl

acewere1xls4 9 Pyridi ne PCT/EP2011/063583
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Pyridine 25-50 1,1,1-Trichloroethane <12
Ethanol 15-25 Methyl isobutyl ketone <12
1,2-Dichloroethane 15-25 Methyl tert-butyl ether <12
Acetonitrile’ 10-20 Dimethoxymethane <12
n-Butanol’ 5-10 Cyclohexane <12
Acetone 4.0-5.0 Chlorobenzene <1.2
Isopropanol’ 4.0-50 |n-Heptane <1.2
2-Butanol’ 3-4 n-Hexane <12
Methyl ethyl ketone' 2-4 Diisopropyl ether <12
3-Pentanone? 1-2 Triethylamine <12
Dioxane? 1-2 Diethoxymethane <1.2

"The solid was dissolved at 60 °C. The solution was left at room temperature and no solid was observed.

*The solid was dissolved at 80 °C. The solution was left at room temperature and no solid was observed.

The solvents in which P027 was insoluble were used as antisolvents (e.g. those
solvents providing a solubility < 1.2 mg/mL). For example, n-Heptane (HEP) and
diisopropyl ether (DIE) were used as antisolvents. The other solvents were used as

dissolving solvents in the different crystallization strategies assayed.

In order to cover the broadest crystallization range possible, several crystallization
methodologies were employed using the solvents described in table 1. Procedures
oriented to obtain the thermodynamically stable phase as well as procedures directed
to obtain kinetically favored phases were used. Moreover, solvent mediated as well as
solvent free crystallization procedures were assayed. A list of the crystallization

procedures used in this invention is following:
- Solvent evaporation at two rates at room temperature
- Solvent evaporation at different temperatures: —21, 4 and 60 °C
- Crystallization from hot saturated solutions at two cooling rates

- Crystallization aimed to the preparation of hydrates



25-50 1,1, 1-Trichl oroet hane <1.2 Ethanol 15-25 Methyl isobutyl ketone <1.2
1, 2- Di chl or oet hane 15-25 Methyl tert-butyl ether <1.2 Acetonitrilel 10-20
Di met hoxywethexg998i. 2 n- But anol | 5-10 Cycl ohexane <1.2 RCEEFAE1463385. O
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- Crystallization by addition of an antisolvent
- Crystallization by diffusion of an antisolvent
- Grinding experiments
- Pressure experiments

- Slurry experiments

In one embodiment of the present invention, the new P027 solid form, with low
crystallinity or substantially amorphous, is obtained by dissolving the P027 compound
in a suitable solvent or mixture of solvents and then evaporating the solvent or mixture
of solvents to obtain the amorphous form. In a preferred embodiment of the present
invention, the solvent is water, a mixture of water and a polar solvent, or a polar
solvent. More preferably the solvent is selected from water, acetonitrile, isopropanol,
methanol or a mixture comprising water such as a mixture of acetonitrile-water,
isopropanol-water or methanol-water. More preferably, the solvent is water or a mixture

of acetonitrile-water, isopropanol-water or methanol-water.

According to one variant of this process, the P027 compound may be dissolved at a
temperature about room temperature (about 20 to about 25 °C) or above, for instance
at a temperature ranging from about room temperature to about 120 °C. In another
variant to this process, the P027 amorphous form may be obtained when the solvent is
evaporated at a temperature ranging from about 40 °C to about 60 °C. Likewise, the

solvent can be conveniently evaporated at about room temperature or above.

Additionally to the standard crystallization procedures, a new methodology was used
applying polymers to induce the crystallization of new solids. As described in the
literature, the use of polymers could favor the formation of new crystalline phases (M.
Lang ef al. J. Am. Chem. Soc., 2002, 124, 14834, C. Price et al. J. Am. Chem. Soc.,
2005, 127, 5512.). Moreover the presence of polymers could support the formation of
larger single crystals and stabilize the formation of solvates. A series of polymers (see
table 3) were added in catalytic amounts to a solution of P027 and crystallized using

the following methodologies:

- Solvent evaporation at room temperature

Crystallization by antisolvent addition



<1.2 lsopropanoll 4.0-5.0 n-Heptane <1.2 2-Butanoll 3-4 n-Hexane <1.2
Met hyl ethyl ketonel 2-4 Diisopropyl ether <1.2 3-Pentanone2 1-2
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- Crystallization from hot saturated solutions

- Grinding experiments

Table 3

Polymers used in this invention

Hydroxipropyl methyl cellulose |HPC

Poly(ethylene glycol) PGY
Polyvinyl pyrrolidone PVP
Poly(acrylic acid) PAA
Nylon 6/6 NYL
Polypropylene PPL

Poly(styrene-co-divinylbenzene) | PSV

Polyvinylchloride PVC
Poly(tetrafluoroethylene) PTF
Poly(vinyl acetate) PVA
Poly(vinyl alcohol) PVH
Polyacrylamide PAD
Polysulfone PLS
Poly(methyl methacrilate) PMM

As used herein referring to polymers, “catalytic amounts” represent a substoichiometric
amount of polymer with respect to the compound P027; preferably below a 25% wt of
the amount of compound P027: In a particular embodiment, “catalytic amounts”
represent below a 20% wt of the compound P027. In a more particular embodiment,

“catalytic amounts” represent below a 10% wt of the compound P027.



1The solid was dissolved at 60 C. The solution was left at roomtenperature
and no solid was observed. 2The solid was dissolved at 80 C. The sol ution
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were added in catalytic amounts to a solution of P027 and crystallized
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amorphous phase). The chemical shifts and the integrations of the 'H NMR signals
were coincident for all samples and no signs of the lost of HCI or decomposition of the

samples could be observed.

A DSC analysis of amorphous form samples was performed with a heating rate of 10
°C/min. The DSC analysis presents a broad exothermic peak with an onset at 105 °C
and an enthalpy of 83 Jg', probably due to the lost of water overlapped with

recrystallization of the sample, and a sharp endothermic peak with an onset at 194 °C



Crystallization fromhot saturated solutions Ginding experinments Table 3
Pol ymers used in this invention As used herein referring to polyners,

"cat al yt iwoanumps4 represent a substoi chionetri c anounPCOHEPR@PHESB3 Wi t h
respect to the conpound P027; preferably below a 25% w of the anmount of
conpound P0O27: In a particular enbodi rreri% "catal yti c anobunts" represent
bel ow a 20% wt of the conpound P027. nore particul ar enbodi nent,

"catal ytic anobunts" represent below a 10% w of the conpound P027. 12 In
the experinents of crystallization using polyners, the sol vent was sel ected
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sol vent i s AmreB). a m xture of wat er and a pol ar solvent, or a polar
solvent. More preferably the solvent is selected from vvat er, acetonitrile,
i sopr opanolThenBBAaarallyser ofaami acharpBouso fopmi sémgwﬂtowedsmmkeigm lassoik Rl & of
acetonitril te h ly,
ol vent 1 5 SRR HERONE BecohRkEhafoa RHIRK & HE sfueales sl i vy
pol ymer s byerspém’emeS imglaqrdhatﬂsam%b(sebflga.me Bsol vent addition, the P027
conpound may be di ssol ved at a tenperature about room tenperature (about 20
to about 25h€FToR speane of B2/ arsdrphoes rresented impesatpeaks ataabpuh @421 Amddbout
room t enper. r o e Y an, be y
Cvapor at ed o gt 2R g Aar 1eh o0 18T QUG HapT Pl 1571 4808 B
crystalli zat266n1213§| hPP ANGIENSOf 1100 M6, 813833 SNt 3cdn819 tihed 748 cm’
terrperature @ﬁ'? Ed on the solvent used. For exanple, a tenperature
about 100 C IS 'S able for water. Al solids obtained using the different
crystallization nmethodol ogies were characterized by PXRD and cl assified
according to the different PXRD patterns obtained. Further anal yses
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onset at 105 C and an enth 41, probably due ost of ‘water
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anal ysis of an anDrphous forn1sanp|e showed a weight | oss of 2.4 % between
40 and 140 C. Deconposition on nelting of the sanple was observed at

t enper at ur gcaAmPEes than 190 C (see Figure 3). The FTIR spectrum of P027
anor phous presented i ntense peaks at about: 3421, 3137, 3054, 2959, 2859,

Equipment used in the characterization of 4-[2-[[5-methyl-1-(2-naphthalenyl)-1H-

pyrazol-3-ylloxy]ethyllmorpholine hydrochloride amorphous form.
a) Powder X-ray Diffraction analysis (PXRD)

Approximately 20 mg of the non manipulated samples were prepared in standard

sample holders using two foils of polyacetate.

Powder diffraction patterns were acquired on a D8 Advance Series 2Theta/Theta
powder diffraction system using Cuke-radiation in transmission geometry (Wavelength:
1.54060 A). The system was equipped with a VANTEC-1 single photon counting PSD,

a Germanium monochromator, a ninety positions auto changer sample stage, fixed



2540, 2447, 1632, 1600, 1557, 1509, 1487, 1442, 1372, 1305, 1290, 1256,
1236, 1199, 1169, 1130, 1100, 1046, 1013, 982, 933, 917, 861, 819 and 748
cm- 1 (weeoRigesse 4). Another further enbodi nent of tR€THEPeGIRO635Bhventi on
i ncludes the transformation of a P027 solid form having a | ow degree of
crystallinity, including substantially 2?Drphous forms, into a nore stable
pol ynor phic form such as phase | form further enbodi nent of the present

i nvention includes pharmaceutical conpositions conprising the
above-nentioned solid forns of the hydrochloride salt of 4424[5-

met hy1- 1- ( 2- napht hal.eny1) - 1H azgl - 3-vl| ] oxy] hIL [ héi vin
desct i bed. (hHATRGEm o L RIS Ploaiaits LY i euls R P AL PP SR o1 o0a
by ref er enc&kD Gomhmanidef YV @vé. hgne eeatpdtes withl EVA &r2.Qor esent ed as an
illustration and are not intended to Iimt the present invention. EXAMPLES
Equi prent used in the characterization of
4424[ 5- met hy1- 1- ( 2- napht hal eny1) - 1Hpyr azol - 3-yl ] oxy] et hyl ] nor phol i ne
hydr ochl ori de atwr pPote Nasiear Magnetic Resonance ("H NMR)
Proton nuclear magnetic resonance analyses were recorded in deuterated chloroform
(CDCl3) in a Bruker Avance 400 Ultrashield NMR spectrometer, equipped with a
z-gradient 5 mm BBO (Broadband Observe) probe with ATM and an automatic BACS-
120 autosampler. Spectra were acquired solving 2-10 mg of sample in 0.6 mL of

deuterated solvent.

c) Differential Scanning Calorimetry analysis (DSC)

Standard DSC analyses were recorded in a Mettler Toledo DSC822e. Samples of 1-2
mg were weighted into 40 pL aluminium crucibles with a pinhole lid, and were heated,
under nitrogen (50 mL/min), from 30 to 300 °C at 10 °C/min. Data collection and

evaluation was done with software STARe.

d) Thermogravimetric analysis (TGA)

Thermogravimetric analyses were recorded in a Mettler Toledo SDTA851e. Samples of
3-4 mg were weighted (using a microscale MX5, Mettler) into open 40 pL aluminium
crucibles with a pinhole lid, and heated at 10 °C/min between 30 and 500 °C, under

nitrogen (80 mL/min). Data collection and evaluation was done with software STARe.

e) Fourier Transform Infrared analysis (FTIR)

The FTIR spectra were recorded using a Bruker Tensor 27, equipped with a MKII
golden gate single reflection ATR system, a mid-infrared source as the excitation
source and a DTGS detector. The spectra were acquired in 32 scans at a resolution of

4 cm™. No sample preparation was required to perform the analysis.

Example 1

Preparation and characterization of PO27 amorphous form



a) Powder X-ray Diffraction analysis (PXRD) Approximately 20 ng of the non
mani pul at ed sanples were prepared in standard sanpl e hol ders using two
foils of wolzypoatse. Powder diffraction patterns were 2CHHPREd/06358H D3
Advance Series 2Thetal/ Theta powder diffraction system using CuKa-radiation
in transm ssion geonetry (Wavel ength: 1,54060 A). The system was equi pped
with a VANTEC-1 single photon counting D, a Gernmani um nonochromator, a
ni nety positions auto changer sanple stage, fixed 14 divergence slits and
radi al soller. Prograns used: Data collection with D FFRAC plus XRD
Commander V.2.5.1 and evaluation with EVA V.12.0. b) Proton Nucl ear
Magneti c Resonanceg%lH NNR% Prot on nucl ear. nagneti c resonance anal yses were
recorded i M-<8f EPIPRUNE APBF ¥ESARSPUERIBS-§ M2 Ml At ragAHeRPaE e The
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solvent. clanBKH erential Scanning Calorinmetry analysis (DSC) Standard DSC
anal yses were recorded in a Mettler Tol edo DSC822e. Sanples of 1-2 ng were

heated. - unde endtindls Wish WAl efl reBang ity S8 Bnb s fAReS cbiy i Fre,
C(ﬁ| | ecti on_sahluor@/wbwgfriepgredﬂ@nda@lmgé\bft@nmﬁ\;mvlléfé?ﬂ A;Reml dfthe solrventlwater e
T Vet 11 SR 8 30RO SR, (ehiche ERCCIRENG B S8 B YaRPa ot 68,

m croscal e réggctivgit:t | er) into open 40 pL al umi niumcrucibles with a pinhole
lid, and heated at 10 C mn between 30 and 500 C, under nitrogen (80

m i mn). Data cdicetpitiilefr.@nb/2vir dandrtm was done with software STARe. €)
Fourier TransformInfrared analysis (FTIR) The FTIR spectra were recorded
usi ng a Bruker Teapsepan2i’H (g% pperd mpnth; ardvKl | gol den gate single
reflection ATR system a md-infrared source as the excitation source and a
DTGS det ect or: TMrihansd/th® 0(RrandZH(f foed mantl82 scans at a resol ution of 4
cm1l. No sanple preparation was required to performthe analysis. Exanple 1
Preparation and characterization of P027 anorphous form 15 0.2 g of
conpound P027 was dissolved in 4.8 nL of water at roomtenperature. The
resul ting dofanabiaisnds 4 @f t% {therpligrbp®dcoln a Petri plate at 60 C. The
resulting oil solidified and the solid obtai ned was anal yzed by PXRD, 1H
NVR, DSC, T6a charperrrigaiipniat POREamosphaushertsistties fllqwiagdFiguresepar ed with

sol vent m'gtures conpri si n%ivvater. The sol utions were prepared from 20

of conpoundHPYER (#00 YHz, FDW4): § RS5461 Hdh/0fad 88 (Wi Rkl BeAta?-SBOMCZHINESG at i o
of the sol ygnis18$6d,a04 §NRGCH STk 11ZA8 QN1 | IOMRSA (m, 2H), 4.79-4.82 (m,
2H), 5.73 (s, 1H), 7.49-7.57 (m, 3H), 7.80-7.92 (m, 4H) ppm.

DSC (10 °C/min): The DSC analysis presents a broad exothermic peak with an onset
at 105 °C and an enthalpy of 83 Jg™, probably due to the lost of water overlapped with
recrystallization of the sample, and a sharp endothermic peak with an onset at 194 °C

and an enthalpy of 95 Jg™', due to the fusion of phase | followed by decomposition.

TGA (10 °C/min): A weight loss in the range between 40 and 140 °C of 2.4 % and a

weight loss starting at around 190 °C corresponding to decomposition on melting.

FTIR (ATR): 3421, 3137, 3054, 2959, 2859, 2540, 2447, 1632, 1600, 1557, 1509,
1487, 1442, 1372, 1305, 1290, 1256, 1236, 1199, 1169, 1130, 1100, 1046, 1013, 982,
933, 917, 861, 819 and 748 cm™".



respectively: Acetonitrile/H20 75/25 for 1 nonth; |sopropanol/H20 25/75
for 1 nonth; and Methanol/H20 50/50 and 25/75 for 1 nonth. K F. anal ysis:
3.6 0.1 woQnteaessti cal 3.04 9% . The characterisati on offCPEPZ01AMISPhOUS
formis the following (Figures 2-4): 1H NWR (400 MHz, CDCI3): 8 2.35 (s,
3H), 3.04-3.13 (m 2H), 3.46-3.50 (m 2H), 3.56 (d, J = 12 Hz, 2H), 3.97
(dd, J = 13 Hz, J = 3 Hz, 1H), 4.27-4.32°(m 2H), 4.79-4.82 (m 2H), 5.73
(s, 1H), 7.49-7.57 (m 3H), 7.80-7.92 (m 4H) ppm DSC (10 C/nmin): The DSC
anal ysis presents a broad exotherm c peak with an onset at 105C and an

ent hal py of_, 83 -1 robably, due to the | ost of water erl apped,w th
Fecrystal | TRceaR B o k8 ot ulde e ul oV R Bhe B L R BRI ons e
at 194 C anditenofd?t2iadt yghef tdhbpelgtutes whireg 1@0,t200, BOG aod 500 npdateompdund| owed
by deconposition. TGA. (10 C/ min): A wejaht, | i,n the range between 40 and
130G of 2 5oy RAs R b et e BB e g 100’ G cor respondi ng 1o
deconposition on nelting. FTIR (ATR): 3421, 3137, 3054, 2959, 2859, 2540,
2447, 1632, 1600, 1557, 1509, 1487, 1442, 1372, 1305, 1290, 1256, 1236,
1199, 1169, 1130, 1100, 1046, 1013, 9§3pleW3. 917, 861, 819 and 748 cm 1.
WO 2012/ 019984PCT/ EP2011/ 063583 16 The scal e-up of the anorphous phase was
performed by evaporation of c8styRr efdhe AMORCES PBASEP027 at hi gher
t enmper at ur €f o onpeEEa: TR S
obtained in

amor phous p g olvent \/époratlon at water amorphous
2 100 mg 1 Solvent evaporation at 50 °C | water amorphous
3 100 mg 1 Solvent evaporation at 60 °C | water amorphous
4 200 mg 4 Solvent evaporation at 60 °C | water amorphous
5 300 mg 5 Solvent evaporation at 60 °C | water amorphous

1)-Referred to starting compound P027.

In the scale up, the experiments performed at 100, 200 and 300 mg scale, gave the

amorphous phase.

Example 2

Stability evaluation of the P027 amorphous form obtained

In order to test the stability of the amorphous phase and to investigate its stability,
different portions of the amorphous phase were dried for four hours at different
temperatures (table 5). Once the samples were dried the solid was analyzed by PXRD.
In the drying experiments performed at temperatures up to 60 °C for four hours,
amorphous phase was recovered. At temperatures over 60 °C, the amorphous phase
transformed slightly to a crystalline phase, not clearly identified. After drying for four
hours at temperature higher than 100 °C the amorphous phase transformed clearly to

phase I.



Qobservations 1 100 ng 1 Sol vent evaporation at 40 C water anorphous 2 100
nmg 1 Sol vent evaporation at 50 C water anorphous 3 100 ng 1 Sol vent
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Table 5

Results for the drying experiments of the amorphous phase

Sample 1 rt amorphous
Sample 2 40 amorphous
Sample 3 50 amorphous
Sample 4 60 amorphous
Sample 5 80 amorphous + crystalline
Sample 6 90 amorphous + crystalline
Sample 7 100 phase | + crystalline
Sample 8 110 phase |

Sample 9 120 phase |

In a second experiment, different portions of the amorphous phase were dried under
vacuum conditions (5-7 mbar) at room temperature, 40 °C and 60 °C for different times
(4, 8, 16 and 24 hours; table 6). Once the samples were dried, the solid was analyzed
by PXRD. In the experiments performed under vacuum at room temperature the
amorphous phase did not change after drying. In the experiments performed at 40 °C
the amorphous phase began to crystallize after 16 hours. In the experiments performed
at 60 °C the amorphous phase began to crystallize after 8 hours and phase | could be

clearly identified after 16 hours.

Table 6

Results for the drying experiments of the amorphous phase

23°C
Sample 10 4 amorphous
Sample 11 8 amorphous
Sample 12 16 amorphous
Sample 13 24 amorphous
40 °C
Sample 14 4 amorphous




Sol vent evaporation at 60 C water anorphous 5 300 ng 5 Sol vent evaporation
at 60 C water anorphous 1)-Referred to starting conpound P027. In the

scal e up,woher2enpssai ments perforned at 100, 200 and 300Pgg/EPec@El®e358Ave t he
anor phous phase. Exanple 2 Stability evaluation of the P027 anorphous form
obtained In order to test the stability gf t he anor phous phase and to
investigate its stability, different po} i ons of the anorphous phase were
dried for four hours at different tenperatures (table 5). Once the sanples
were dried the solid was analyzed by PXRD. In the drying experinments
performed at tenperat 60 C fgr four, hours r phous, phase was
recovered. At tenrera#ﬂﬁé@wgv 60 C, The ano phou@hﬁﬁﬁgﬁgtransforned
slightly to a cryctaISamﬁbmnase not cleearly dﬁmmpmnsd-pmﬁber drying for
four hours at tenperature hlgher than 100 C the anor ou hasge transforned
clearly to phase I[. 23MR§bl%e 5|Resul t% for t h@MADA Filnents of the
anor phous phase | nggogecond experi nent, different portlons of t he anorphous
phase were dried under vacuum conditions (5-7 nbar) at roomtepperature, 40
C and 60 C for difif ereamriei'®es (4, 8, 46 and P4 ho@!ﬂgrphplafbl e 6). Once the
sanples were dried, t8g,seldgd Was anal yzed by| R (# aﬁﬁgxperinents
performed under vacuum at room tenperature the anorphous ase| di d not
change after dryirg BamplkeOexper i ment® per f or med aphdﬁﬂc t he anor phous
phase began to crys agé%g :ﬂfter 16 hqyrs. Injthe ex erlnents perfornmed at
60 C the anorphous egan fo crystallize afterP %ours and phase |
could be clearly |dent|f|ed after 16 hours. Table 6 Results for the drying
experinments of the anmorphous phase

Example 3

Crystallinization screening using catalytic amounts of polymers for obtained the
amorphous form

Selection of polymers

With the aim to induce the formation of new crystalline forms of P027, catalytic
amounts of polymers were added to the crystallization experiments. The polymers used

are listed in table 3.

Solvent evaporation at room temperature

Samples of P027 (20-25 mg) were dissolved in the minimum amount of the
corresponding solvent at room temperature and a small quantity of polymer (4-5 mg)
was added to the corresponding solution (tables 7 and 8). The resulting solutions or
suspensions were left to evaporate in open vials at room temperature. All solid samples
were analyzed by PXRD.

Table 7

Results from fast evaporation experiments at room temperature with water

Hydroxipropyl methyl cellulose 0.7 amorphous
Polyvinyl pyrrolidone 0.7 amorphous
Poly(acrylic acid) 0.7 amorphous
Poly(styrene-co-divinylbenzene) 0.7 amorphous

Polyvinylchloride 0.7 amorphous




23C Sanpl e 104anor phous Sanpl e 118anor phous Sanpl e 1216anor phous Sanpl e
1324anor phous 40C Sanpl e 144anor phous 18 Sanpl e 158anor phous Sanpl e
1616anor phous12oipisase | Sanpl e 1724anor phous + phase | GOUEBa¢pI06e3583
18anor phous Sanpl e 198anor phous + phase | Sanpl e 2016phase | Sanple
2124phase | Exanple 3 Crystallinization gcreening using catal ytic anmounts
of polyners for obtained the anorphous #3rm Sel ecti on of polymers Wth the
aimto induce the formation of new crystalline forms of P027, catalytic
anounts of polynmers were added to the crystallization experinents. The

polymers used are |isted in table 3.
Polyacrilamide 0.7 amorphous

Polysulfone 0.7 amorphous

Table 8

Results from fast evaporation experiments at room temperature with methanol

Hydroxipropyl methyl cellulose 0.7 amorphous
Polyacrilamide 0.7 amorphous
Polysulfone 0.7 amorphous

Crystallization by addition of an antisolvent

Diisopropyl ether (DIE) was selected as antisolvent for the crystallization experiments
by addition of an antisolvent. Samples of P027 (20-25 mg) with the corresponding
polymer (5-6 mg) were dissolved in the minimum amount of the dissolving solvent at
room temperature and the antisolvent was added under vigorous stirring (table 9).
When solids were obtained after antisolvent addition, they were separated by
centrifugation. If not, the solution was left to evaporate at room temperature. The solids
obtained were analyzed by PXRD.
Table 9

Results from crystallization experiments in water by addition of an antisolvent

Poly(acrylic acid) Evaporation amorphous
Poly(styrene-co-divinylbenzene) Evaporation amorphous
Polyvinylchloride Evaporation amorphous
Poly(vinyl alcohol) Evaporation amorphous
Polyacrilamide Evaporation amorphous

Crystallization from hot saturated solutions




Sol vent evaporation at roomtenperature Sanples of P027 (20-25 ng) were

di ssolved in the m ni nrum anount of the correspondi ng solvent at room

t enper at Wwe 2ared1g98snal | quantity of polynmer (4-5 ng) waPCadoed1/06358he

correspondi ng solution (tables 7 and 8). The resulting solutions or
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Results from crystallization experiments from hot saturated solutions in water at 100°C

Hydroxipropyl methyl cellulose 0.2 Evaporation amorphous
Nylon 6/6 0.2 Evaporation amorphous
Poly(styrene-co-divinylbenzene) 0.2 Evaporation amorphous
Polyvinylchloride 0.2 Evaporation amorphous
Poly(tetrafluoroethylene) 0.2 Evaporation amorphous
Poly(vinyl acetate) 0.2 Evaporation amorphous
Poly(vinyl alcohol) 0.2 Evaporation amorphous
Polyacrilamide 0.2 Evaporation amorphous
Polysulfone 0.2 Evaporation amorphous
Poly(methyl methacrilate) 0.2 Evaporation amorphous




Evapor ati on Evaporati on Evaporation Evaporati on Evaporation anor phous

anor phous anor phous anor phous anorphous 20 Sanples with P027 (20-30 ng)
and the cwonespuswsitng pol ymer (4-5 ng) were di ssol ved i mCThP20mi1/063583N anount
of the corresponding solvent at high tenperature to obtain a saturated
solution and slowy cooled to roomtenparature (table 10). When solids were
obt ai ned after cooling at roomtenperature, they were separated by
centrifugation. If not, the solutions were |eft evaporating up to dryness
at roomtenperature. Al the solids ofpiainned were anal yzed by PXRD. Table
10 Results fromcrystallization experinments fromhot saturated solutions in
water at 100C WD 2012/ 019984PCT/ EP2011/ 063583 21 CLAIMS 1. A solid form of
t he hydrochl oride salt of 4424[5-nethyl -1-(2-napht hal enyl)-1H
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0 : e soli ormaccording to claimi, ich i's substantially
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1199, 1169, 1130Q, 1100, 1046, 1013, 982, 933, 917, 8 819 and 748 cm 1.
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-[ 2- -met hyl - 1-( 2- ny.l) - 1Hp ol - 3-yl.] ox rphojine in a
sui tabl e sol vent1%8é’ T Xt Jﬁggoﬁ“%%ﬂ/‘éﬁtﬁ?%n{fo%Sﬂ)Zb@v% a%?%g??% L@gvent
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enperature ranging from about roomtenperature to : : e
process accor di %amgﬂs'eg'ai m 4, wherein the solvent is evaporated at about

a) dissolving the hydrochloride salt of 4-[2-[[5-methyl-1-(2-naphthalenyl)-1H-
pyrazol-3-ylloxylethyllmorpholine in a suitable solvent or mixture of
solvents, and

15 b) evaporating the solvent or solvents.

5. The process according to claim 4, wherein 4-[2-[[5-methyl-1-(2-naphthalenyl)-
1H-pyrazol-3-ylJoxy]ethyllmorpholine  hydrochloride is dissolved at a
temperature ranging from about room temperature to 120 °C.

6. The process according to claim 4, wherein the solvent is evaporated at about

20 room temperature or above.

7. A process for the preparation of a solid form as defined in any of claims 1 to 3,
comprising:

- a) dissolving the hydrochloride salt of 4-[2-[[5-methyl-1-(2-naphthalenyl)-
1H-pyrazol-3-ylJoxy]ethyllmorpholine in a suitable solvent or mixture of
25 solvents in the presence of catalytic amounts of a polymer selected from
the group: hydroxipropyl methyl cellulose, polyvinyl pyrrolidone, poly(acrylic
acid), poly(styrene-co-divinylbenzene), polyvinylchloride, polyacrilamide,

polysulfone; and b) evaporating the solvent or solvents;
- a) dissolving the hydrochloride salt of 4-[2-[[5-methyl-1-(2-naphthalenyl)-
30 1H-pyrazol-3-ylJoxy]ethyllmorpholine in a suitable solvent or mixture of
solvents in the presence of catalytic amounts of a polymer selected from

the group: poly(acrylic acid), poly(styrene-co-divinylbenzene),
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10. A pharmaceutical composition comprising a solid form as defined in any of

15 claims 1 to 3.



