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17.8, 18.1, 18.6, 19.8, 20.9, 21.9, 22.8, 23.0, 23.2, 23.6, 23.9, 24.3,

25.0, 25.1, 28.0, 28.3, 28.6, 29.0, 29.2, 30.7, and 30.9, with
the 20 vawoes1iawsitg obt ai ned usi ng copper radiati on 30 PCUHRR2011/0546860A) . -
P027 phase Il form which can be characterized because it has a X-ray

powder diffraction pattern show ng charggteristic peaks at a reflection
angl e [20] of about the values indicated belowin table 1. WO

2011/ 095579PCT/ EP2011/ 051630 5 Table 1 List of sel ected peaks obtai ned by
powder X- R&Qlidtpipte foEmioha comppwt Bay plsarfifest I(smuw'twém%aﬂa@“ty PEBAYPE SN (99

5, 776 15, 2%@&%a§tﬂ)nzst%@wh%,28r ite §EARBtRicHaitfle. 508 6, 07960 4,4 15,737 5, 62658
73,1 15,891 5, 57256

Polymorphism is the property of some molecules and molecular complexes to assume
more than one crystalline or amorphous form in the solid state. In general,
5 polymorphism is caused by the ability of the molecule of a substance to change its
conformation or to form different inter molecular and intramolecular interactions,
particularly hydrogen bonds, which is reflected in different atom arrangements in the
crystal lattices of different polymorphs. Accordingly, polymorphs are distinct solids
sharing the same molecular Formula, having distinct advantageous and/or

10 disadvantageous physical properties compared to other forms in the polymorph family.

The term “solvate” refers to any solid form of a given compound in which said
compound is bonded by a non-covalent bond to molecule(s) of solvent (normally a

polar solvent).

The discovery of new crystalline polymorphic or amorphous forms of a pharmaceutical
15 compound provides an opportunity to improve the physical or performance
characteristics of a pharmaceutical product in that it enlarges the repertoire of materials
that a formulation scientist has available for designing, for example, a pharmaceutical

dosage form of a drug with a targeted release profile or other desired characteristics.

Therefore, there is still a need in the art for additional forms of 4-[2-[[5-methyl-1-(2-
20 naphthalenyl)-1H-pyrazol-3-ylJoxylethyllmorpholine to carry out its pharmaceutical
development and release its potential, and facilitate the preparation of better
formulations of this active pharmaceutical ingredient. In this regard, different
morphological forms of the compound may have widely different properties such as, for
example, enhanced thermodynamic stability, higher purity or improved bioavailability
25 (e.g. better absorption, dissolution patterns) and could either become intermediates for
other forms or provide in themselves a still better formulation of this active
pharmaceutical ingredient. Specific compound forms could also facilitate the
manufacturing (e.g. enhanced flowability), handling and storage (e.g. non-hygroscopic,
long shelf life) of the compound formulations or allow the use of a lower dose of the
30 therapeutic agent, thus decreasing its potential side effects. Thus it is important to find

such forms, having desirable properties for pharmaceutical use.



16, 420 5, 39408 14,1 16, 740 5, 29166 12,7 17,441 5,08075 23,7 17,635 5, 02527
100, 0 18, 056 4, 90895 44,8 18, 219 4, 86548 23,3 19,232 4,61143 22,9 19,712
4,50004 4wo 2080/0088394, 40556 2,8 20, 685 4, 29064 4,3 21, 13PC4/FPRQ1651636 21, 889
4,05717 33,0 22,108 4,01757

4

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-ylloxylethyllmorpholine (P027) may achieve one or more of the above
5 mentioned objectives. The novel polymorphic and solvated forms of P027 herein
disclosed are fairly stable over the time and have good flow and dissolution
characteristics. Particularly, a novel and highly stable crystalline form of the P027
compound (phase | form) provides advantageous production, handling, storage and
therapeutic properties. Further, some of the new solid forms of P027 may be useful as

10 intermediates for other useful forms such as the crystalline phase | form of P027.

Thus, the present invention relates to polymorphic forms and solvates of P027, to their

use and to several processes for their preparation.

The hydrochloride salt of  4-[2-[[5-methyl-1-(2-naphthalenyl)-1H-pyrazol-3-
ylJoxyJethyllmorpholine (P027) can be prepared by contacting a solution of the base
15 with hydrochloric acid. The P027 compound has a molecular weight 373.88 uma, a pKa
of 6.73 and a melting point of 194.2 °C. The compound is very soluble in water and
freely soluble in methanol, 1N hydrochloric acid and dimethyl sulphoxide. It is sparingly
soluble in ethanol, slightly soluble in acetone and practically insoluble in ethyl acetate
and in 1N sodium hydroxide. The product exhibits a better dissolution and absorption

20 profile in vivo than its related base.

In one embodiment, the present invention is directed to a solid polymorphic or solvated
form of the hydrochloride salt of 4-[2-[[5-methyl-1-(2-naphthalenyl)-1H-pyrazol-3-
ylJoxyJethyllmorpholine.

Preferably, said solid form is selected from the group consisting of:

25 - P027 phase | form, which can be characterized because it has a X-ray powder
diffraction pattern showing characteristic peaks at a reflection angle [28] of
about 5.9, 8.1, 11.3, 11.7, 14.2, 15.1, 15.8, 16.3, 16.8, 17.8, 18.1, 18.6, 19.8,
20.9, 21.9, 22.8, 23.0, 23.2, 23.6, 23.9, 24.3, 25.0, 25.1, 28.0, 28.3, 28.6, 29.0,
29.2, 30.7, and 30.9, with the 20 values being obtained using copper radiation
30 (Cukar 1.54060A).

- P027 phase Il form, which can be characterized because it has a X-ray powder
diffraction pattern showing characteristic peaks at a reflection angle [26] of

about the values indicated below in table 1:



46,8 22,478 3,95233 8,8 22,763 3,90336 14,1 23,219 3,82779 13,5 23, 454
3,78998 21,3 23,782 3,73840 12,6 24,689 3,60310 15,6 25,065 3,54983 10,6
25,671 3,WO2B0/®MS57¥ 5- P027 phase 11l form which can PpeTarariaos®sé zed
because it has a X-ray powder diffraction pattern show ng characteristic
peaks at a reflection angle [20] of aboust t he val ues indicated below in
table 2: Table 2 List of selected peaks obtai ned by powder X-Ray
diffraction of phase IIl 10 Angle (20)_|_ gl v1al ue (A Intensity (/0) 5,437
aple

16, 24165 14,9 5,714 . .
List of selected peaks obtained by powder X-Ray diffraction of phase I

11,629 7,60368 8,3
14,558 6,07960 4,4
15,737 5,62658 73,1
15,891 5,57256 37,3
16,420 5,39408 14,1
16,740 5,29166 12,7
17,441 5,08075 23,7
17,635 5,02527 100,0
18,056 4,90895 448
18,219 4,86548 23,3
19,232 4,61143 22,9
19,712 4,50004 4,4
20,140 4,40556 2,8
20,685 4,29064 4,3
21,135 4,20016 7,6
21,889 4,05717 33,0
22,108 4,01757 46,8
22,478 3,95233 8.8
22,763 3,90336 14,1
23,219 3,82779 13,5
23,454 3,78998 21,3
23,782 3,73840 12,6
24,689 3,60310 15,6
25,065 3,54983 10,6
25,671 3,46750 13,7
5 - P027 phase Ill form, which can be characterized because it has a X-ray powder

diffraction pattern showing characteristic peaks at a reflection angle [28] of

about the values indicated below in table 2:

Table 2
List of selected peaks obtained by powder X-Ray diffraction of phase lll
10
5,437 16,24165 14,9
5,714 15,45508 31,2
10,918 8,09724 1,9
11,546 7,65777 3.4
12,704 6,96243 2,3
13,344 6,63006 7,3
13,984 6,32777 6,0
14,505 6,10193 3,7
15,606 5,67363 24,1
15,824 5,59613 61,7




15, 45508 31,2 10,918 8,09724 1,9 11,546 7,65777 3,4 12,704 6, 96243 2,3
13, 344 6,63006 7,3 13,984 6,32777 6,0 14,505 6,10193 3,7 15,606 5, 67363
24,1 15, 8802611306378 61,7 6 16, 1645, 4790940, 3 16, 6465, 3PLIER2(11/051630
17,3335, 111958, 3 17,8374, 9688080, 1 18, 7194, 7366362, 4 18, 8784, 6970338, 3
19, 2364, 6103710, 2 19, 5334, 5408825, 1 20, 36424, 4049620, 3 20, 6894, 2897315, 8

16,164 5,47909 40,3
16,646 5,32137 5,1
17,333 5,11195 8,3
17,837 4,96880 80,1
18,719 4,73663 62,4
18,878 4,69703 38,3
19,236 4,61037 10,2
19,633 4,54088 25,1
20,142 4,40496 20,3
20,689 4,28973 15,8
21,337 4,16103 4,2
22,008 4,03562 13,9
22,929 3,87545 19,6
23,596 3,76747 100,0
24,748 3,59457 10,1
25,064 3,565008 35,7
25,207 3,53024 47,7
25,737 3,45874 25,5
26,148 3,40521 66,9

- P027 phase IV form, which can be characterized because it has a X-ray powder
diffraction pattern showing characteristic peaks at a reflection angle [28] of
about the values indicated below in table 3:

5 Table 3
List of selected peaks obtained by powder X-Ray diffraction of phase IV

5,805 15,21150 51,5
11,685 7,56709 30,4
15,659 5,69074 84,9
15,804 5,60321 7,1

16,397 5,40173 49,5
16,879 5,24838 47,7
17,357 5,10514 39,2
17,465 5,07372 42,4
17,621 5,02921 66,8
19,112 4,64012 100,0
19,435 4,56373 3,8

19,923 4,45292 16,1

21,224 4,18278 10,9
21,987 4,03934 83,5
22,167 4,00707 45,4
22,412 3,96379 33,8
22,852 3,88840 18,0
23,059 3,85401 14,4
23,359 3,80517 61,8



21, 3374,161034, 2 22,0084, 0356213, 9 22,9293, 8754519, 6 23,5963, 76747100, 0
24,7483, 5945710, 1 25, 0643, 5500835, 7 25, 2073, 5302447, 7 25,7373, 4587425, 5

26, 1483, Mb6206809%79 P027 phase 1V form which can be chacampreriloaesibecause
it has a X-ray powder diffraction pattern show ng characteristic peaks at a
reflection angle [20] of about the val u?s I ndi cated below in table 3:
5Table 3 List of selected peaks obtai ned by powder X-Ray diffraction of
phase 1V Angle (20) d value (AE)) Intensity (% 5,805 15,21150 51,5 11, 685
7,56709 30,4 15,559 5, 69p74238%09 15,§€7@7é960321 736 16,397 5, 40173 49,5
16,879 5, 24838 47,7 17, 3b7 B.09514 38,6910, 465 5207372

25,722 3,46066 16,4
26,054 3,41730 10,8
26,649 3,34237 16,3
27,780 3,20885 4,2

- P027 dioxane solvate, which can be characterized because it has a X-ray
powder diffraction pattern showing characteristic peaks at a reflection angle [20]
of about the values indicated below in table 4:

5 Table 4
List of selected peaks obtained by powder X-Ray diffraction of the dioxane solvate

9,48417
11,390 7,76280 14,5
13,614 6,49913 6.8
14,290 6,19322 6,6
14,815 5,97468 47,7
16,211 5,46334 17,2
16,432 5,39027 15,0
16,782 5,27852 5,4
17,741 4,99534 44
18,056 4,90904 9,2
18,329 4,83643 9,2
18,724 4,73540 82,7
19,070 4,65016 441
19,494 4,55001 4,5
20,436 4,34235 21,4
20,762 4,27483 18,4
21,587 4,11339 26,7
22,000 4,03705 100,0
22,935 3,87457 24,2
23,084 3,84979 22,3
23,551 3,77450 14,0
23,891 3,72152 5,6
24,721 3,59850 3,6
25,078 3,54803 13,2




42,4 17,621 5,02921 66,8 19,112 4, 64012 100,0 19,435 4,56373 3,8 19, 923
4,45292 16,1 21,224 4,18278 10,9 21,987 4,03934 83,5 22,167 4,00707 45,4
22,412 3,962001/B3578 22, 852 3, 88840 18,0 23,059 3, 85401 PETAP2B185638, 80517
61,8 7 23,8553,7272013,6 24,0923, 6910529, 7

8

- P027 chloroform solvate, which can be characterized because it has a X-ray
powder diffraction pattern showing characteristic peaks at a reflection angle [20]
of about the values indicated below in table 5:

Table 5
5 List of selected peaks obtained by powder X-Ray diffraction of the chloroform solvate

13,396 6,60439 0.9
14,048 6,29920 1,1
15,010 5,89751 33,5
15,303 5,78539 4,0
16,117 5,49492 4,2
16,804 5,27165 1,5
17,040 5,19923 6,6
17,830 4,97065 21
18,029 4,91633 8,4
18,661 4,75106 11,3
18,859 4,70167 7,1
19,190 4,62136 29
20,150 4,40334 3,1
20,434 4,34278 1,1
21,424 4,14416 2,5
22,279 3,98707 100,0
22,871 3,88527 16,8
23,449 3,79074 9,1
23,918 3,71738 0.9
24,343 3,65347 3,1
24,709 3,60019 4,6
24,820 3,68439 1,8
25,459 3,49576 16,4
26,199 3,39873 7,6

According to another embodiment, the crystalline P027 phase | form of 4-[2-[[5-methyl-
1-(2-naphthalenyl)-1H-pyrazol-3-ylJoxylethyllmorpholine hydrochloride according to the

10 present invention has a monoclinic unit cell with the following approximate dimensions:
a=29.4(3)A
b=11.7(11) A
¢c=11.0(10) A

a=90°



25,7223, 4606616, 4 26, 0543, 4173010, 8 26, 6493, 3423716, 3 27, 7803, 208854, 2 -
P027 di oxane sol vate, which can be characterized because it has a X-ray
powder diwbraotiosstopattern showi ng characteri stic peaksPai/ER201¢f0bw64 i on
angl e [20] of about the values indicated below in table 4: 5Table 4 List of
sel ect ed peaks obtai ned by powder X- Ray?di ffraction of the di oxane solvate
Angle (20) d value (A) Intensity (% 4,734 18,65133 12,1 9,317 9,48417 17,2
11,390 7,76280 14,5 13,614 6,49913 6,8 14,290 6,19322 6,6 14,815 5,97468
47.7 16,211 5, 4633913122 16, 432 5, 39027 15,0 16,782 5,27852 5,4 17, 741

y =90°

The preparation of the above polymorphic and solvated forms represents additional

embodiments of the present invention.

5 The P027 phase | form can be prepared by crystallizing the P027 compound in various
solvents by means of various techniques such as: solvent evaporation at varying
temperatures, crystallization from hot saturated solutions, crystallization by antisolvent
addition, crystallization by antisolvent diffusion, crystallization from water and solvents

mixtures and the preparation of suspensions.

10 P027 phase Il form may be obtained in polymer induced crystallizations by solvent

evaporation.

P027 phase lll form may be obtained in polymer induced crystallizations either by

solvent evaporation or by crystallization by antisolvent addition.

P027 phase IV form may be obtained in polymer induced crystallizations by

15 crystallization by antisolvent addition.

P027 dioxane solvate may be obtained by solvent drop grinding in dioxane or by

crystallization from a hot saturated solution of dioxane.

P027 chloroform solvate may be obtained in polymer induced crystallizations either by
solvent (chloroform) evaporation or by crystallization from hot saturated solutions of

20 chloroform.

Another embodiment of the present invention includes the transformation of crystalline
forms phase Il, phase Ill and phase IV above into a more stable polymorphic form such

as P027 phase | form.

Another embodiment of the present invention includes the transformation of a solvate
25 of P027, preferably chloroform solvate, into a more stable polymorphic form such as

phase | form.

A further embodiment of the present invention includes pharmaceutical compositions
comprising at least one of the forms of the hydrochloride salt of 4-[2-[[5-methyl-1-(2-
naphthalenyl)-1H-pyrazol-3-ylloxylethyllmorpholine above-mentioned, particularly P027
30 phase I, P027 phase Il, P027 phase Ill, P027 phase IV, P027 chloroform solvate and

P027 dioxane solvate.



4,99534 4,4 18,056 4,90904 9,2 18,329 4,83643 9,2 18,724 4,73540 82,7

19,070 4, 65016 44,1 19,494 4,55001 4,5 20,436 4,34235 21,4 20,762 4,27483
18,4 21, 580 24111003839 26, 7 22, 000 4, 03705 100, 0 22, 935 3, 8C45P204/021638, 084

3,84979 22,3 23,551 3,77450 14,0

10

15

20

25

10

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

claims.

BRIEF DESCRIPTION OF THE FIGURES

Fig. 1: Standard PXRD pattern of phase |.

Fig. 2: "H NMR spectrum of a P027 compound solution.
Fig. 3: DSC and TGA analyses of phase I.

Fig. 4: FTIR analysis of phase I.

Fig. 5: Randomly selected PXRD patterns of different solids corresponding to phase |

in which texture effects can be observed.

Fig. 6: PXRD pattern of phase | samples before and after grinding. The standard

PXRD pattern of phase | is shown for comparison purposes.
Fig. 7: "H-NMR spectra of the samples depicted in Figure 6.
Fig. 8: DSC analysis of phase | at a heating rate of 5 °C/min.
Fig. 9: DSC analysis of phase | at a heating rate of 20 °C/min.

Fig. 10: Ortep-Plot (50 %) showing the organic cation and the two independent half

chlorine anions contained in the unit cell.

Fig. 11: Ortep-Plot (50 %) showing the structure of phase I. The hydrogen bonds are

marked with discontinuous lines.

Fig. 12: Simulated powder diffraction pattern generated from the single crystal data of

phase I.

Fig. 13: Comparison of the simulated powder diffraction pattern obtained from single

crystal data and the experimentally measured powder diffraction pattern of phase I.

Fig. 14: PXRD pattern of a phase | form obtained by the evaporation n-butanol at -21
°C.
Fig. 15: PXRD pattern of a phase | form obtained by the slow crystallization of hot

saturated P027 compound solution in methyl ethyl ketone.

Fig. 16: PXRD pattern of a phase | form obtained by crystallization through the addition

of a P027 solution in methanol to an n-heptane solution.



23,891 3,72152 5,6 24,721 3,59850 3,6 25,078 3,54803 13,2 WO

2011/ 095579PCT/ EP2011/ 051630 8 - P027 chl orof orm sol vate, which can be
char act erwgediiwsziase it has a X-ray powder diffracti onPpatEresin/ostsdm ng
characteristic peaks at a reflection angle [20] of about the val ues

I ndicated below in table 5: Table 5 5Li of sel ected peaks obtai ned by
powder X-Ray diffraction of the chloroformsolvate Angle (20) d value (A
Intensity % 11,370 7,77642 10,0 13,396 6,60439 0,9 14,048 6,29920 1,1
15,010 5, 851511 3PXRA Hatiery of a7ghans Wopmiptaingd By soistization ¥gownhva savidl 65

liquid diffusion of a P027 solution in nitromethane and an isopropyl ether solution.

Fig. 18: PXRD pattern obtained after grinding a sample of P027 phase | form together
with dichloromethane. The pattern is consistent with the standard phase | PXRD

5 pattern demonstrating the phase stability.

Fig. 19: PXRD pattern of a sample of P027 phase | form after applying a pressure of
30 tons to the sample for 90 minutes. The pattern is consistent with the standard phase

| PXRD pattern demonstrating the phase stability.
Fig. 20: Comparison of the PXRD patterns obtained for Phase Il and Phase Il
10 Fig. 21: Comparison of the PXRD patterns obtained for Phase Il and Phase IV.
Fig. 22: Comparison of the PXRD patterns obtained for Phase Ill and Phase IV.
Fig. 23: Comparison of the PXRD patterns obtained for Phase | and Phase Il
Fig. 24: Standard PXRD pattern of Phase II.
Fig. 25: "H NMR spectrum of Phase |I.
15 Fig. 26: DSC and TGA analyses of Phase Il.
Fig. 27: Standard PXRD pattern of Phase lll.

Fig. 28: Comparison of the PXRD patterns obtained for poly(ethylene glycol) and
Phase lll.

Fig. 29: "H NMR spectrum of Phase lIl.
20 Fig. 30: '"H NMR spectrum of poly(ethylene glycol).

Fig. 31: DSC and TGA analyses of Phase Ill.

Fig. 32: DSC and TGA analyses of poly(ethylene glycol).

Fig. 33: DSC analyses of Phase Il with a heating rate of 20 °C/min.

Fig. 34: DSC analyses of Phase Il with a heating rate of 30 °C/min.
25 Fig. 35: Standard PXRD pattern of Phase IV.

Fig. 36: "H NMR spectrum of Phase IV.

Fig. 37: DSC and TGA analyses of Phase IV.

Fig. 38: Standard PXRD pattern of the dioxane solvate.



1,5 17,040 5,19923 6,6 17,830 4,97065 2,1 18,029 4,91633 8,4 18,661 4, 75106
11,3 18,859 4,70167 7,1 19,190 4,62136 2,9 20, 150 4,40334 3,1 20,434
4,34278 w0 20M/0923y94, 14416 2,5 22,279 3,98707 100,0 22, 8CI/EP2888H2i6316, 8
23,449 3,79074 9,1 23,918

12

Fig. 39: "H NMR spectrum of the dioxane solvate.

Fig. 40: DSC and TGA analyses of the dioxane solvate.
Fig. 41: FTIR analysis of the dioxane solvate.

Fig. 42: Standard PXRD pattern of the chloroform solvate.

5 Fig. 43: DSC and TGA analyses of the chloroform solvate.

DETAILED DESCRIPTION OF THE INVENTION

The inventors of the present invention have found novel solid forms of the
hydrochloride salt of 4-[2-[[5-methyl-1-(2-naphthalenyl)-1H-pyrazol-3-

10 vylJoxy]ethyllmorpholine (P027) which provide advantageous production, handling,
storage and therapeutic properties. These compounds have advantages due to the fact
that they are solids, what simplifies isolation, purification and handling. In addition, the
phase | form of this compound is highly stable and can be formulated and administered
providing stable compositions and good pharmacological properties. Additionally, the

15 new forms of P027 may be used for obtaining other forms, such as crystalline phase |
form of P027.

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
20 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
25 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.

30 The new forms of P027 herein disclosed were characterized by powder X-ray
diffraction (PXRD), proton nuclear magnetic resonance ('H-NMR), differential scanning

calorimetry (DSC), thermogravimetric analysis (TGA) and Fourier-transformed infrared



3,71738 0,9 24,343 3,65347 3,1 24,709 3,60019 4,6 24,820 3,58439 1,8 25, 459
3,49576 16,4 26,199 3,39873 7,6 According to another enbodi nent, the
crystal | iwe 2P028599hase | form of PCT/EP2011/051630

4424[ 5- et hyl 1- (2- napht hal enyl) - 1H- pyr azol - 3-yl ] oxy] et hyl ] nor phol i ne

hydr ochl ori de according to the 10 preseq% i nvention has a nonoclinic unit
cell with the follow ng approxi mate di nehsions: a = 29.4(3) A b = 11.7(11)
Ac=11.0(10)0A a = 90 WD 2011/ 095579PCT/ EP2011/ 051630 9 13 = 91.3(2) V =
90 The pr eSRPEIISEAPYTTNE MECSERbIPEEHIONYHBIrpHeE NG asprolHe dee o §8lid dpPesent s
addi tional pepbhogdi frRMseve, trébearcméﬁs%ﬂtthé W&@rﬂﬁd&“ used ¥He thdh2 énpBdRAzdtichor m
can be prepared by crystallizing the 27 conpound in various solvents b
means of vdhewieet éf@nécaﬂu@@e%@ﬁ& ra%mtss@fp\//'éﬁ(ﬂ héwb@r%mpbmt%nde@atpylmb the
tenper at ur @gesehf bﬁ%&ﬁﬂo‘n' Bal th QB rer ARMPActSRMbRbeHeSAIY. TRABSKIIIE] BeisBh Wiat i on
by antisolvent addition, crystallization by antisolvent diffusion,

cryst al 19 z&eiabie: BfV@mtbﬁgl@fjaW@dﬁwﬁ@Sﬁﬁ'gﬁ%%g'”aﬁ?&omf@rﬁi)?@fb‘aﬁ%@?tﬁﬂz%f
suspensi 0n%sm%%?@@aﬂlal%f&até@nri|chué°SQH€‘dﬁ%Yer@%ogh¥o%H%%d' %I\%@éé’d?ﬁhe 'cBﬁlup!G@rQ:i

crystallizations sol vent evaporation hase Il form may
obt ai ned i #-8dISyRE ykh@;e@wtwwm P!@F?'&t‘l%qquﬁ@f']nwpﬁ@!ﬂﬁewdrm?f&eat| on
or by crysgp@i—; zatl on by antisolvent addition. P027 phase |V form may
be obtained in polymer induced crystallizations by 15crystallization by

anti sol ventrhadsteparfion 8938I|odké?ﬁ@8§ of QbMpbendTRY2PavRDbEHIMREd by oS8étv&do dr op
grinding in dioxane or %}l\fﬁn stallization froma hot saturated solution of

di oxanel0 sopgnt (&P bt o eelaglGd Becsdingitndveviolsp@nerercs Wi el
crystalli z%qm%lgo@ygmamn?@bw@@be,{,ggl orof orn) evaporation or by
crystallization fromhot safurated solutions of 20 chl orof orm Another
enbodi mrent of the present invention ingbldes the transformati on of

crystalline forgavdptasedlih theXdrpsglizdtion 86&keRiNgSBthltive 8BePohdIhG caddor e st abl e
pol ymor phic form such as P027 phase | form Anot her enbodi nent of the

present invention ] of PO27,
preferably chl orof | formsuch as
phase | form A fu biteéth QERRTIEE DI\H@ BB hcl udes
pharmaceutical cony 8\’5’\’1? g‘f corpfgmﬂs @ Blc oG, Of, 1BCEor ns of the
hydrochl ori de salt
napht hal eny1) - 1H py Nay-8imghylfqrenegda "]rrtﬁopﬁ?cﬂanﬂle abovedeht | oned,
particularly P027 |Xylene XIL Acetonitrile ACN

Chlorobenzene 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

Water H,O |Chloroform CLF

2-Butanol BUL | Methyl acetate MAC

n-Heptane HEP |Acetone ACE

Dimethylcarbonate CDM | Methyl tert-butyl ether | MTE

Triethylamine TEA |Dimethoxymethane |DMM

Isopropyl acetate AIP | Dichloromethane DCM

15

In order to plan the crystallization screening, the solubility of P027 was determined at

room temperature in the set of solvents of table 6 using the following methodology
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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), Methyl

tert-butyl ether (MTE) and diisopropyl ether (DIE) were used as antisolvents. The other

solvents were used as dissolving solvents in the different crystallization strategies

assayed.



Fig. 36: 1H NWR spectrum of Phase IV. Fig. 37: DSC and TGA anal yses of
Phase IV. Fig. 38: Standard PXRD pattern of the di oxane solvate. WO

2011/ 0955v0Rar/@F2011/ 051630 12 Fig. 39: 1H NVR spect r urCofEPRéua/08i60X ane
solvate. Fig. 40: DSC and TGA anal yses of the dioxane solvate. Fig. 41:
FTIR anal ysis of the di oxane solvate. Fig. 42: Standard PXRD pattern of the
chloroformsolvate. 5 Fig. 43: DSC and anal yses of the chloroform

sol vate. DETAI LED DESCRI PTI ON OF THE | NVENTI ON The inventors of the present
i nvention Wawederoloneprvspieg beqadiegt eypiglizaffont rage possible, several crystallization
hydrochl or 'nﬁ’&ﬁ@dcﬂ@ié’s{*%Ee‘SeH?td%b “uking2thBagiNdid 8BYckbed h RYFI8Z! PrdcedtPes

yl ] oxy] et hyl ] mor phol i ne (P027) which provi de advantageous producti on,

handl i ng, $rigpiggddo gRkRIn W@rtagr@myearﬁ&caﬁeﬁtﬁblégqhaw@§eN | AfpRTaARA rem Yieected
advant ages 8dgtalrirdiRallyPalodrB@phadRYvett Bss®INHsovethivedt MRbiatd €55 WaPat i on,
purification and handli nﬁ.- I n addi tion, the phase | formof this conpound

i s highly seisnefregeredaliisation prraesiuees ¥ge aariads relidPi fhe¢ndtalizatianl e
conposi ti opsoRA3REd RhAISTREM O icBlowr@Perties. Additionally, the 15 new
forms of PO27 may be used for obtaining other fornms, such as crystalline
phase | form of JBRAt eVAPokiBH ahBiatbs dthdorh &inperaliput * means a slight
variation of the value specified, preferably within 10 percent of the val ue
speci fied. Nevergohehesmpotdiien bediffereab@uiperaidgiesneEan4ankisgiter tol erance of
vari ati on depending on for instance the experinmental 20 techni que used.

Sai d vari ati ons Gystallizgpien iffbmettbt salutte s clutividert stoosbliny ritbe skil | ed person
and are within the context of the present invention. Further, to provide a
nore cohti se degkystatization ahaerktodhe plepacatianof hairatee expr essi ons gi ven herein
are not qualified with the term"about”. It is understood that, whether the
term "about" i s Qugsallizstiph bygiattijiompf aroantiselventy quantity given herein is
nmeant to refer to the actual given value, and it is 25 also neant to refer
to the approxi mérysiallizatios by Wifyisioeof aalotsalveat woul d reasonably be inferred
based on the ordinary skill in the art, including equivalents and

appr oxi mat i ons dueding exherireqmer i ment al and/ or nmeasurement conditions for
such given value. As used herein, "roomtenperature" or its abbreviation
"rt" is taken t&TeRSHE @@efimepts C. 30 The new forms of P027 herein disclosed
were characterized by powder X-ray diffraction (PXRD), proton nuclear
magnet i © r esonat &Y PRENURYS (BHPEBFI@RR)i al scanni ng cal ori metry (DSC),

t her nogravi netri c anal %si ) éTGAI)y and Fourier-transforned infrared WO

2011/ 09557 FSEHORBYOP1INDS1ASGrY 8YS iR IWBSRBESAUTGhS pr' SebodARBNVAHHSES
directed i %p?l?ﬁhga&ﬂﬂﬁérsf[i@) indgceene e)stlizbasri®f HewPedilsi Mst NRSTEBEY &5 the
regardl ess of the techni c%)& used for their char act(grl zation. Theref z\rﬂe, t he
t echni ques §fURSif 18 PRAMTRES CRUF &voua e TRERatORIE REWFYRInephases eV

present i nyaRgiepBl. JOAM. IOheREISHR., 200214201834, 28! PAcE of alt NeamagBemTHEC.,
skilled persaon wll e abl e, gl ven the gw dance and results_described

b
her ei n,24 0 228Rpk’e 53%%)-6\4%98&%@ f PEESEEFR G RAHUNEFHLbT W POE R T Telon Ak

di fferent H’é}lt;éz{rr@ﬁgjlé%r}@% s&d ¥abiige Be bARatAMIRUNEHtes. A series of polymers (see
4424[ 5- met h%@- 1-(2- naé)ht hal en 1t) -1H pyrazol - 3-yl ] ox&rﬁt hél ] nor phol i ne

hydr ochl or itgfde Epiysrg added mpratalyligaipauity fo 8SOlGPD @ S9AHPEY ChISIItARIHNE P027
was per f or negldipwing ssth@folotfesl O sol vents (table 6). Solvents were sel ected
according to previous experience with the aimto cover a broad range of
properties. Tablsiventelaperitisn asedni enipaeateleyst al | i zati on screening with the
correspondi ng codes Nanme Code Nane Code Di net hyl sul f oxi de DVS

Di et hoxaaret hane Crystallization from hot saturated solutions

- Crystallization by antisolvent addition

- Grinding experiments

Table 8
30 Polymers used in this invention



DEM N, N- Di et hyl acet am de DVA 1, 2- Di chl oroet hane DOE N, N- Di net hyl f or mam de
DVF | sopropanol | PH Xylene XI L Acetonitrile ACN Chl orobenzene CLB

Cycl ohexawme 2CHBIRs7BUt anol NBL Met hyl et hyl ket one MEC MeChyEP201305168¢ |
ketone M C Butyl am ne BUA | sobutyl acetate Al B Ethanol EOH Pyridi ne PYR
Et hyl acetate AET Toluene TOL 1,1, 1-Tri %ﬂ or oet hane TCE 3- Pent anone

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 (wt) of compound P027: In a particular embodiment, “catalytic amounts”
5 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.

All solids obtained using the different crystallization methodologies were characterized
by PXRD and classified according to the different PXRD patterns obtained. Further
analyses performed were also taken into account for the classification of the solids (see

10 experimental section).

The following forms of P027 were identified and characterized among the solids
obtained: P027 phase | form, P027 phase Il form, P027 phase IIl form, P027 phase IV

form, P027 dioxane solvate and P027 chloroform solvate.

In one embodiment of the present invention, the P027 phase | form is obtained by
15 dissolving the P027 compound in a suitable solvent and then evaporating the solvent to
obtain the phase | crystalline form. According to one variant of this process, the P027
compound is dissolved at a temperature ranging from about room temperature to about
120 °C. In another variant to this process, the solvent is evaporated at a temperature

ranging from about -21 °C to about 60 °C. In a further variant of this process, the P027



POA n- Hexane HEX Propyl

2- But anolwBU1 195379l acet at e MAC n- Hept ane HEP Acet one RCE/EP2011/051630
Di net hyl carbonate CDM Met hyl tert-butyl ether MIE Triethyl am ne TEA
D nmet hoxynet hane DWVM | sopropyl acetate %P Di chl or onet hane
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solution is allowed to cool down slowly. In yet another variant of this process, the P027

solution is cooled down rapidly.

In another embodiment of the present invention, the P027 phase | form is obtained by
mixing a P027 solution and an antisolvent. In a variant of this process, the P027
solution is added to the antisolvent. In another variant of this process, the antisolvent is
added to the P027 solution. In an additional variant of this process the P027 solution
and the antisolvent are mixed at a temperature ranging from about room temperature
to about 90 °C.

In an additional embodiment of the present invention, the P027 phase | form is
obtained by combining a P027 solution and an antisolvent through diffusion. In a
variant of this process, the diffusion is a liquid-liquid diffusion. In another variant of this

process, the diffusion is a gas-liquid diffusion.

In another embodiment of the present invention, the P027 phase | form is collected

from mixtures of P027, water and solvents.

In yet an additional embodiment of the present invention, the P027 phase | form is
obtained from suspensions containing the P027 compound. In variant of this process,
the suspension is maintained at a temperature ranging from about room temperature to
about 80 °C.

In an additional embodiment of the present invention, an hydrochloric acid solution and
4-[2-[[5-methyl-1-(2-naphthalenyl)-1H-pyrazol-3-ylloxy]ethyllmorpholine are mixed to
obtain the P027 compound. Preferably, an antisolvent is added to the mixture to induce

the crystallization of the P027 compound.

Various of the embodiments above may require additional steps, such as

centrifugation, to further isolate the P027 phase | form.

P027 phase Il form, phase Ill form and phase IV form may be obtained in polymer
induced crystallizations either by solvent evaporation or by crystallization by antisolvent
addition. Thus, another embodiment of the present invention refers to a process for the
preparation of polymorphic forms of the hydrochloride salt of 4-[2-[[5-methyl-1-(2-
naphthalenyl)-1H-pyrazol-3-ylloxylethyllmorpholine, comprising:

acetate APR Diisopropyl ether DIE N tronmethane N
Tetrahyd rofu ran THF D oxane DI X Met hanol MOH Water H20 Chl orof orm CLF

M



DCM 15 WD 2011/095579PCT/ EP2011/ 051630 14 (table 7): 10 ng of the
del i vered sanpl e were suspended at roomtenperature in 0.2 nL of the

corr espormiDrglig®bizent and successive additions (initial PgTEP201M0SBAE
finally 0.5 nL) of solvent until the solid was conpl etely dissolved or up
to a maxi rumof 8 nL were perforned. Aftgr each solvent addition the
suspensi on was vigorously stirred for 5 10-15 m nutes and visually

i nspected to determine if the solid was conpl etely dissolved. Solubility

ranges are | i3k &isspiyingaihee hydraciaride7 saly) eb|4 [Z-}o- aptFWbiXanﬁpf&hmreeylbhH
sol vents at roo'ﬂyFa‘%HP@-&%SM[e@nyﬁ%o?&lo\rﬁé‘ﬁn HOUIOISRbNER or ikitke th&o&ftwrrn > 50

D met hyl carbonatée2 1-2 foxide > 50 Tetrahydrofuran < 1.
Di met hyl f or mani diee presenagaf(ppialyiie ampusts<of 8 pplymerhanst onet hane > 50 I sobut yl

acetate < 1.2 Methanol > 50 Propyl acetate < 1.2 Butyl amne > 50 Xylene
b) either evaporating the solvent or solvents or adding an antisolvent.

5 In a preferred embodiment, P027 phase Il form is prepared by evaporation of a solution

of P027 in water with the presence of catalytic amounts of poly(vinyl alcohol).

In another preferred embodiment, P027 phase lll form is prepared by evaporation of a
solution of P027 in water or acetone with the presence of catalytic amounts of
poly(ethylene glycol). P027 phase lll form may also be conveniently prepared by
10 addition of diisopropyl ether as antisolvent to a solution of P027 in water with the

presence of catalytic amounts of poly(ethylene glycol).

In another preferred embodiment, P027 phase IV form is prepared by using chloroform
as solvent, diisopropyl ether as antisolvent and the following polymers: polyvinyl
pyrrolidone (PVP), poly(acrylic acid) (PAA), polypropylene (PPL), poly(styrene-co-

15 divinylbenzene) (PSV), poly(tetrafluoroethylene) (PTF), poly(vinyl alcohol) (PVH),
polyacrylamide (PAD) and poly(methyl methacrilate) (PMM).

P027 dioxane solvate may be obtained in a solvent drop grinding experiment in
dioxane or by crystallization from a hot saturated solution of dioxane. P027 chloroform
solvate may be obtained in polymer induced crystallizations either by solvent

20  (chloroform) evaporation or by crystallization of hot saturated solutions of chloroform.

Thus, another embodiment of the present invention refers to a process for the
preparation of solvated forms of the hydrochloride salt of 4-[2-[[5-methyl-1-(2-
naphthalenyl)-1H-pyrazol-3-ylJoxy]ethyllmorpholine, comprising at least one of the 3

alternatives i) to iii):
25 i) solvent drop grinding, comprising:

a) charging the hydrochloride salt of 4-[2-[[5-methyl-1-(2-naphthalenyl)-1H-
pyrazol-3-ylJoxylethyllmorpholine together with catalytic quantities of a

suitable solvent to a ball mill container; and
b) grinding;
30 ii) crystallization from a hot saturated solution of a suitable solvent; or

iii) a polymer induced crystallization, comprising:



< 1.2 Water > 50 |sopropyl acetate < 1.2 N, N-D net hyl acetam de 25-50

Tol uene < 1.2 Nitromethane 25-50 Ethyl acetate < 1.2 Pyridine 25-50

1,1, 1- Triwbl2oriawsitane < 1.2 Et hanol 15-25 Met hyl i sobut pPCTRPR@N®5K63A. 2

1, 2-Di chl oroet hane 15-25 Methyl tert-butyl ether < 1.2 Acetonitrilei 10-20

Di net hoxynet hane < 1.2 n-Butanoll 5-10 %{cl ohexane < 1.2 Acetone 4.0-5.0
Chl or obenzene < 1.2 | sopropanol |

a) dissolving the hydrochloride salt of 4-[2-[[6-methyl-1-(2-naphthalenyl)-1H-
pyrazol-3-ylloxylethyllmorpholine in a suitable solvent in the presence of

catalytic amounts of a polymer, and

b) either evaporating the solvent or crystallizing in a hot saturated solution of

5 the solvent.
In a preferred embodiment, P027 dioxane solvate is prepared by:
i) a solvent drop grinding comprising:

a) charging the hydrochloride salt of 4-[2-[[5-methyl-1-(2-naphthalenyl)-1H-
pyrazol-3-ylloxylethyllmorpholine together with catalytic quantities of

10 dioxane to a ball mill container; and
b) grinding; or by
ii) crystallization from a hot saturated solution of dioxane.
In a preferred embodiment, P027 chloroform solvate is prepared by:

a) dissolving the hydrochloride salt of 4-[2-[[5-methyl-1-(2-naphthalenyl)-1H-

15 pyrazol-3-ylloxylethyllmorpholine in chloroform in the presence of catalytic
amounts of a polymer selected from the group consisting of: poly(ethylene

glycol), polyvinyl pyrrolidone, poly(acrylic acid), nylon 6/6 , polypropylene,
poly(tetrafluoroethylene), poly(vinyl acetate), poly(vinyl alcohol), polyacrylamide

and polysulfone; and

20 b) either evaporating the chloroform or crystallizing in a hot saturated solution of

chloroform.

Another embodiment of the present invention includes the use of crystalline forms
phase Il, phase lll and phase IV of P027 in the obtention of the more stable
polymorphic phase | form of P027. In one embodiment, the transformation is by heating

25 of crystalline forms phase I, phase lll and phase IV into the polymorphic phase | form.

In the DSC analysis of phases Il, Il and IV broad exothermic peaks were observed
which correspond to a solid-solid transition. The solid-solid transition (recrystallization)
of phase Il to phase | was observed at 145 °C. The solid-solid transition
(recrystallization) of phase Il into phase | was observed in the range 150-170 °C. The

30 solid-solid transition (recrystallization) of phase IV into phase | was observed at 147 °C.



4.0-5.0 n-Heptane < 1.2 2-Butanoll 3-4 n-Hexane <1.2 Methyl ethyl ketonel
2-4 Diisopropyl ether < 1.2 3-Pentanone2 1-2 Triethylam ne < 1.2 Di oxane2
1-2 Di et woyenatrdesste < 1.2 ' The solid was dissol ved at 6@CT/EPI@/0SBBUL i on
was | eft at roomtenperature and no solid was observed. 2The solid was

di ssolved at 80 C. The solution was | ef %O roomtenperature and no solid
was observed. The solvents in which P027 was insol uble were used as
antisolvents (e.g. those solvents providing a solubility < 1.2 m.). For
exanpl e, n-ThepfeiRein(@mether emboriment inyRition isdiFrated tontes Pegr@ration @P@?ﬁ/l

ether (Dl E) t4/81 6 P@ﬁdcﬁprﬁﬂ? $els¥gNbheal c%{é‘ﬁfne]férn%oﬂ)r\’d%@tlﬁ oHBEECIusRA as
di ssol ving solvents in ifferent crys l'izati on strat e(gl es assayed.

WO 2011/ 095578 ofE2F et edenpeature bPWe@F‘@éPUtﬂﬁ‘Oc&/%}d ahest hfbXdest

crystallization range possible, several crystallization nethodol ogies vvere

enpl oyed udineger 1gg10egimesTh 5 theerrepen davention isludes thepirarsiermabien of RGP t

obt ai n tfe oﬁ‘%QWE%@EI?%H&&@F@%%W%@ aaﬁor‘é@téblé?)ol%ﬂﬁsmwf&% §'ucrh€‘é?st ed to
obtai n kineti caII f avour ed ent nedi ated as

vel | as 5 PBpS@hIOTY é@ercﬁiw@tgéh?ﬂ%ﬁn%ﬁolﬁa@cf@aﬁhegr%r@ °%§8y€fda”dAJq0i G of

the crystalihd #adihaRbR ELORERS wRabsbel NTife 4dWME BblaMRdivieré hara¥Wengsd by
Sol vent evaporation at two rates at room terrper ature Sol vent evapor atl on

at differe I%Eérrperatures -21, 4 and 60 C Crystallization from
hot saturated solutions at two cooling rates 10- Crystallization ajmed to
the prepar 4t [UWshepemRgdimenktsf the present '”‘@W%rt‘ é{TQ'qdfétHh@H“WUHE%CtOF&QS'BP”%n

anti sol ‘Mﬁmcomprlsmg at ledst Waé ¥F ItHeZ\Q)'frﬂnQbe tve B drbabiie &dit ana-gNf6-sRdtwent(2-
G i ndi ng experi ssure experinments 15- Slurry experl ment s

(suspensi orﬁ‘§Phtﬂan‘¥'P ENEA ) y{]??@’]eé'i‘lélﬁ'&%i?rbp“&??@?‘éq MeuNedn PRI 6‘8%% & a

new nmet hodghagy |, WwaR7ysitde APPOYT REasO|Ily PBD3 phasé ndURE 7t dHorsfontsalvatezand on of
new sol ids. As described in the literature, the use of pol ynmers could

favour t he R08Y HixeB? se¥atiew crystal | i ne phases (M Lang et al. J. Am Chem

Soc., 2002, 124, 14834, . Price et al. J. Am _ Chem Soc.
'Having’ descrglsbed fhecl;nventlon ?n general terms, it will be more easily understood by

15 reference to the following examples which are presented as an illustration and are not

intended to limit the present invention.

EXAMPLES

Equipment used in the characterization of 4-[2-[[5-methyl-1-(2-naphthalenyl)-1H-
20 pyrazol-3-ylJoxy]ethyllmorpholine hydrochloride solid forms

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.

25 Powder diffraction patterns were acquired on a D8 Advance Series 2Theta/Theta
powder diffraction system using Cuke-radiation in transmission geometry (Wavelength:
1.54060). The system was equipped with a VANTEC-1 single photon counting PSD, a
Germanium monochromator, a ninety positions auto changer sample stage, fixed
divergence slits and radial soller. Programs used: Data collection with DIFFRAC plus

30 XRD Commander V.2.5.1 and evaluation with EVA V.12.0.

b) Proton Nuclear Magnetic Resonance ("H NMR)

Proton nuclear magnetic resonance analyses were recorded in deuterated chloroform

(CDCI3) in a Bruker Avance 400 Ultrashield NMR spectrometer, equipped with a



20 2005, 127, 5512.). Moreover the presence of polyners could support the
formation of larger single crystals and stabilize the formation of

sol vat es.wa20eri9890f pol yners (see table 8) were addedPCh/EPatialoytede
amounts to a solution of P027 and crystallized using the follow ng

nmet hodol ogi es:  Sol vent evaporation at Loom tenperature 25- Crystallization
fromhot saturated solutions CrystalliZzation by antisol vent addl tion

Gi ndi ng experinments Table 8 30Pol ynmers used in this invention

2011/ 09557 Frraviertp My §5PeEnoadbapd Qbseyeharobe vitheA EY ﬁnﬁ@nt%lt%@tw%fr\@s-

"catal ytic 1@M%§mdléprs§%%ﬂé m?eré%'éé&i%&@bl‘?%tz’h@) rﬁgm#%tanﬂileﬁ%@b%@ﬂ ¥ th
respect to the conmpound P027; preferably bel ow a 25% wt of the am)unt (wt)

of conpoundepigreted pelVentparti cul ar enbodi nent, “"catal ytic amounts" 5

repr esent beI ow a 20% wt of the conmpound P027. In a nore particul ar

enbodi ment, " PatAfsreqtal §W%Ca'p@rﬂ9@%am'y%%(%%@a 10% wt of the conpound
PO27. All soI ids obtained using the different crystallization nethodol ogi es

wer e chat acti@daze BSGyamRIes ARIC CrEdc ineyMsltien M aledg RSSa%Re- drmpes Oh-PxRD

patterns obi@ivBROweihicHRb 43nal Mﬁﬂmlmrcfﬁmwmb%lrﬁl&é)hd alh8vdréheatdgcount
for the classification of the solids erl mental section). The

fol | owi ng MOFARENECILHAP0 R BNk &1 ?pé@ Wd Q:Hta %c@@?i”z@@t%ﬁﬁwtmea%l i ds

obt ai ned: RQZiGatdta®ss dorfeOwifi sdfafe BITARE. | | form PO27 phase 111 form P027
phase IV form P027 di oxane sol vate and P027 chl orof orm sol vate. In one

enbodi ment of 4 Maemi@Fehetrid\@alysRITGANe P027 phase | formis obtained by
15 dissolving the PO27 conmpound in a suitable solvent and then evaporating

the sol Wnﬁhteﬁn&j?bﬂm@trtc%a%%ﬁ/e}e @eyigieadlin & Metied MHedASTABSNE. $8MPIBS of
vari ant of (}wls process, the P027 co Oun'g?j? dIS Ived at a te erature

rangi ng fr o aLHETS Beithed HpEPa AMEessalsy '.’('?5'6 foroRfotthiek 3PNt to

this pr OCe%ﬁumtﬁlb@W$tﬁ|d/}§iﬁholbf’nde!m@ﬁé§fea%ta'O °@/mmnmwateuulse anArEPIOMPT, fuh@m about
-21 Cto about 6 roce

C. In f er..vari
2011/ 0955 7GMSRPEESDTEITES Q'egtefrrlﬁri %vaﬂt@t'an S P gBng TR o ol . 1 1
yet another v 7 solution is cool ed down

r 0Cess,
rapidly. In a oltF??HPer rfﬁ%g?rﬁbﬁ'{ramd qrﬁ‘g’ (gg i nvention, the P027 phase |

formis, ob in Xi a P027 sol uti an a |soI.ven . .hn ri ant
of thi ol dDEas IR TRedkg SNt @8?@%&%?”?@%&@%[%%‘%% TaRdy BErO L s fiP
anlot her vargoiseh gﬁtetén'ng?.e pefsess, A'IIFh&%/aétnl o i mifratesl aolaeel atsotrfelhexdﬂaﬂcYn 4
solution. In an a t o IS process e P027 soluti.on an
The ant 1 sol0uRe AR R GSdemcr T pitar e PaRGRRGn PEGsAOR LA HeBbiiPn of

t enper at ur @ dno’. NwsEM @O pfepatationwasddedditednabegsrhoitic meaksief t he present

i nvention, the P027 phase | formis 10 obtained by conbining a P027

sol ution and 8n Sinylé Solstat XER&Ditfregttionl bhdlysis BCXRD) a vari ant of this
process, the diffusionis a liquid-liquid diffusion. In another variant of

thi s praiceSse mémsuddd a‘:tystiatsrwérs selegtesl- UsirgLa (Zed;isfsiered)microstpeat]Qh@eblarlzed
enbodi nent .of, t Ieﬁggres mveatl on,. the P027 is col

t e rin ondi immer Fhasri olr focfregI S ec n ed
from mi xt ul'@d B \HQP'S S geagosmersed 1P OraRO R 1358 ¢
enbodi ment obffot hanjpuesiont Crylstaiarstruanre tidternRO2tibnpivas ealtrietlosun ustrgobtBaukeed from
suspensi ong, cont the PQ27 ou VAL i of this, praoc t he
stspensi on N MR At Ee 0o tech BB A AP E RS AP £ e Bl o gt oot
t enper at ur eotatingaboutie 8ith moKb(rraaiatuaddmriteInairro%ms)didﬂiemromfatdrimadpar KBk
i nventi an, h dr ochl rlc |on and, 20 . .
wasal 5.3 W oS Arvie B JoB Koy RSB s pollsclinn Rer ABR BRLTINE: ar e
m'hxed_ to Obiregranisgﬁemgta%ﬂékmbﬁd\pe?z &f eroaz% wrﬁlaérggc;ﬁ;dsszﬂm,rdaté fedadiied t of
the m xtur uce e i,on t he CO rji pus o
Lhe enbodi S AIS08 Gy B R R s caon Brd b ise cobperPrABaRS bt i on.
to further (2603)atgstahetriifiaré fphane wasf #ohivvedusing direct methods as implemented

in SHELXTL Version 6.10 (Sheldrick, Universtitat Gottingen (Germany), 2000) and
30 visualized using XP program. Missing atoms were subsequently located from
difference Fourier synthesis and added to the atom list. Least-squares refinement on

Fo? using all measured intensities was carried out using the program SHELXTL Version



P027 phase Il form phase Ill formand phase IV formmay be obtained in
pol ynmer induced crystallizations either by solvent evaporation or by
crystal | iwatoarmIbyroant i sol vent addi ti on. Thus, another echa®2om0si68d t he
present invention refers to a process for the preparation of polynorphic
forms of the hydrochloride salt of 4-[2- [5 met hyl - 1-(2- 30

napht hal enyl) - 1H pyr azol - 3- yI]oxy]ethyIanrphollne conprising:. WO

2011/ 095579PCT/ EP2011/ 051630 18 a) di ssol ving the hydrochl oride salt of
4424] 5- rot y10 ENE AR T YREHER, 901945y CaFBR 0. 39005,A) RV IPIOT GRS TS HErq n a
sui tabl e sebiRAtnRIdiING XAisBtRpRT diSNhAUnt phaintdiésPr esence of catal ytic
anounts of a polyner, and b) either evaporating the solvent or solvents or
adding an antisolvent. 5 In a preferred enbodi nent, P027 phase Il formis
prepared by evaporation of a solution of P027 in mater with the presence of

catal yti c gamdn§yntAbsib O Yne/POY? cahpehed) . | n another preferred enbodi ment,
P027 phase IIl formis prepared by evaporation of a solution of P027 in

wat er or agebqmemidntin (mﬁamﬁ@@mamby@a@aj WNoxgletiHBEshoMe p‘h!/(‘i’r()@ﬁlbb(dleene

gl ycol). P02 phase Il form mag) al so be conveniently prepared by 10
addi ti on ofVagiqbsipRbRsrerdihiorthg liguinaheioedls: to a sol uti on of P027 in water
with the presence of cat a%tl ¢ anounts of polg %Pgl ene col | n anot her

),
preferred embbdiPRéntilrep@d A Shhadydrochleds aciderg éowo aeﬂ‘?q)rt%f%r m as
sol vent, diisopisgpyibn €t her asf anti SO|¥JF21{[5%feﬂh IhE(Zfr%bhﬂMIelﬂgl) Bl yERAos-3-

| yvi nyl i.d PVP | PPL)
Pol Y (st ene covetanymyPhaRs e Robatnanbizbh eapr Bor et Ao dites of 1)
pol y(vinyl al Cth‘i?éthyl(ta’tthtyl BOkY d6E YWaasd ({’@tf(d:’é\@peﬁéldn PHeY ilir8Was cooled

met hacrilate) (P oxane, sol yate obt ai ned in a sol vent drop
grindi ng experi rlr%NN{ 399153%39 ée%ﬁ'”ﬁfoﬁﬁ?y‘?ﬁé?(ﬁ?tﬁglbySﬁ”tlrF%’ﬁt'%” foYield A0 %t ed
sol ution of di O%RHR: p@@?&mﬁ@ha@ of orm sol vate may be obtained in pol yner
induced crystallizations either by solvent 20 (chloroform evaporation or

by crystallizaf 2gnmiadf 6N h§@bUﬁIaﬁ@QC|§/@Pdﬂah@3§| sofutishmeisefdaedto 3RBRItio@BPt her

enbodl nt of t esent | nventio fers to ocess for t reparation
of sol v ed for 25[2?{{5 ’Pﬁ@y'h{/&j?r B%Fmtfeé??w@ iPyragel- 4&&’ M'ﬂ“ﬁmhoqne(% 29)

napht hal eny1) - 1lh pihaasl I12@m{_)]amsy1]1ahy|ytbr]unsurypbmbr (e 2 rﬁp)rmrn>ss|5ﬂ>@ Alext, gast one
of the 3 alternatives.i) to ”Ieg) 2%;% 'Ish drcr arinding,  compri sing:

a) charging t he SHSRESIORIV6?S <9 aqtto eresu tlng solid was isolated by filtration to

4424[ 5- et hyl - 1vy(ehd aAgloF thel ROPF Idombdayd.azol - 3- yl ] oxy] et hyl ] nor phol i ne
together with catalytic quantities of a suitable solvent to a ball mll
container; and b) grinding; 30ii) crystallization froma hot saturated
solution of a suitable solvent; or iii) a polyner induced crystallization,
conpri sSAng:Exavfp/@@11/ 095579PCT/ EP2011/ 051630 19 a) di ssol ving the

hydr ochl or iRkepsvationof and characterization of 4-[2-[[5-methyl-1-(2-naphthalenyl)-1H-

4424 5- et hpyraZol-33¢ v fdathpljmoxpholihelhyteaaiioddey phasey] ayssallinedfophol i ne in a
sui tabl e solvent in the presence of catalytic anmounts of a polyner, and

b) either evaporating the solvent or crystallizing in a hot saturated

sol uti on ofExatripe 0l S@wint elvapaatiomedtéwo ealeatrodinemperaRf27 di oxane sol vate
is prepzied by: i) a solvent drop grinding conprising: a) charging the
hydr ochl or iBd¢wesn 10 tof20 mg of the P027 compound were dissolved in the minimum amount of

4424] 5- rreth % 2na n r% 1Hpyr azol - 6 X k%/d;[ hoI| e
Coget her il hr Bt FOEn A M BF 6 G arEe T a e O T B e
and b)sotutionsivegs lefito byapdrateanpigtyah lopzaiatnorf slomy én bloted abes ateecked
sol ution of .%i oxane. : :
with a'needlé at room temperature (see Tables 9 and 10). Those solutions which were
30 not completely evaporated after 3 months were allowed to evaporate at room
temperature in open vials. The solid samples obtained were analyzed by PXRD. The
samples showed a pattern consistent with the standard PXRD phase | pattern.
Table 9

Fast solvent evaporation at room temperature
35



In a preferred enbodi

di ssol ving the hydrochl oride salt of 4424[5-net hyl

nment,

-1-(2-nap

P027 chl orof orm sol vate is prepared by: a)

ht hal eny1) - 1H

15 pyrazowo2eulgeescy] et hyl ] nor pholine in chloroformin tireTmPes@0sB30f
catal ytic anounts of a polyner selected fromthe group consisting of:

pol y(et hyl ene gl ycol),
, pol ypropyl ene,

pol yvi nyl pyrrolbgone
pol y(tetrafl uoroethyl ene)

poly(acrylic
pol y(vi nyl acet

acid),
ate),

nyl on 6/ 6
pol y(vi nyl

al cohol ), pol yacryl am evaporating the
chl orof orm or crysta hl or of or m

Anot her enbodi nent offiE ks e Eiinvents EncEides sifpgle of crystalline
forns phase |1, phaseIIIA@&d phaséiiv of P027 |ntthe obtentlon of the nore
stabl e pol ynor phi ¢ phase gy or mlof gB027. Tn one @mgodlnent t he
transformation i s by mheattng—25tof—<crystattne .u.uo phase—| |, phase I

and phase IV into thg polBMr philc pifasel | form $PnCthe DSC anal ysi s of
phases II, Il and I\ erHMMexotheBWic peaks wese°Observed which correspond
to a solid-solid tra Sltlé[b ié d-pgotid transition (recrystallization)
of phase Il to phase H—was nhcnr “at 145 C The solid-soljd transition
(recrystallization) qf pHise 111 i Atéo phase | wadtobserved jn the range
150- 170 C. The 30 sol|i d- $ﬂﬂMd tranguglon (recrystllization) of phase IV
into phase | was obsegrved € N-2011- 09557 9PETHEP26(11/ 051630 20
Therefore, in another B§¢ tﬁ@ invention gg §irected to the
preparation of phase |l fdMWEof POZU:honprising the step of heating
crystalline forns phcsequ pnase h@ nd phase TV of POZ7 jat a tenperature
bet ween about 140 C gnd—ab ““ 170 i%%he%—eﬁbed#ﬁen%—ei—the pr esent

i nvention includes tHe trH8&forat Pén of a sol vate 5 of P02, pref erably
chl orof orm sol vate, i|nto geHrore stabﬂe ponnDrpbbecforn1such as phase

form After drying thedi ne _,0|§ 4 nogQ 60C ] 80 C and 100 C
the transformation tg_Ph WAS Qprlpd The ldc obt aj ned were
characterized by PXRD. AMQHt heil efi¥odinent of thk present | nvention

i ncl udes pharmaceuti dal qqu05|t|oa& 10 conprlsgggcat [ east| one of the
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invention in general terns, it will be nore easily understood by 15
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e) Fourier TransformiInfrared analysis (FTIR) 15 The FTIR spectra were
recorded using a Bruker Tensor 27, equipped wwth a MKII gol den gate single
refl ecti oNOAIR/®yIPem a md-infrared source as the exciPCaUEPNM1H668CEe and a
DTGS detector. The spectra were acquired in 32 scans at a resolution of 4
cm1l. No sanple preparation was requireg,to performthe analysis. f) Single
Crystal X-Ray Diffraction analysis (SCXRD) 20 The neasured crystals were
sel ected using a Zei ss stereom croscope using polarized |ight and prepared
under inert conditions imersed in perfluoropolyether as protecting oil for
mani pul ation. Crystal structure determ nation was carried out using a

Br uker - r'ﬁxéi@p(ﬁ 1B YtV arordiinn 3 SEE ea temeeralPAESX 2 4K CCD ar ea det ect or,

a FR591 rotating anode with MoKa radiation, Montel mrrors as monochr ot or
and a Kryofied¥ees1q vl mapbingifiad aposad (’"Fre—d'iﬁfﬂv%'” U MNP HB ANy Qf

col I ecti on tpareglav it oP/tints 685om RIMgERMIe YRS K dod@ocal §@et i PRe Wt?ngV
1.0-22 (Bruker-Nonius 2004), data reduction Saint + Version 6.

( Br uker -NosPlyEonpuene Iathé %\@SF%?NBRD%M&‘&?I "BFPGSQWBS" mefr%re(sz%%(} 4
Crystal st rgandr-e19el dbé 7anead 1aehhey €8). ThbIsdlitions iwhidt wedsotsorhpRigrent ed
in SHELXTL Version 6.10 (Sheldrick, Universtitat Gottingen (Germany), 2000)
and 30 vi s@é(?P%@&qu%ﬁ‘?f@ %Iﬁ”H}So‘ﬁ‘?rérﬁ”ol‘MegstPr?daa?@Fﬁ‘saU\@P@“ %!?H?éﬁ@é‘htrl ?/pefrbcat ed
fromdiff erv%@erh'éow.wawﬁ)\réﬁ 8Nt dalste a8 et HytERBL PR lsbr%bles'—sﬂh@ﬁfedsdluar es

refinenment on FO2 usin measured intensities was carried out using the

pr ogr am SHPEHET SRasistes W'tb\dhécﬁiqu@@%@%Wﬁﬁzbmti%m@swezw glugigates the

( Shel drick PXHD patisth o aloh&8Y K fone @Btalr{eRrsyany bvapkQdn of Al A-bi@Rolkyitiog an- at ons
were refined includi ng{eanl sotropi ¢ di splacenent paranmeters. Initial

synt hesi s &f “Prccer! pegagntaprotocol.
4424[ 5- met hyl - 1- (2- napht hal eny1) - 1Hp ra}z I-3 yl ] oxy] et hyl ] mor phol i ne
hydr ochl ori de was obt ai ned acc%;i g %49 ng protocols: 1) 50.8
litres of a 6N hydrochloric aciP8M ‘?)Vé‘ﬁo'?t'ﬁn ag ion was added to a
sol uti onof 4424[ 5- et h
yl ] oxy] et hyl ] nor phol
litres of nethyl tertgby = 2 .
was cool ed later at §-5 ACEThe |es&ibt i rg sol i d wals isol at ed by
centrifugation to yigld d&Ng of tdjlg PQ27 corrpogmqt; 2) 27 ni of a 6N
hydrochl ori c aci d/ pr gpan=-2=ot—sptutiontwas auucﬁgjq a—sotuty on of 15
0

C. Then, _213

4424[ 5- met hyl - 1- ( 2- ngpht nyl1) - 1+ pynazol yl et hyl I nor phol i ne (44.5
g) in ethanol (120 m_) aﬁcﬂ)MrethyI 8ért-butyl etéBﬁa?C(llZ m_) at T>35 C

Next, the suspension gol'ed atog C. The resulting soljd was isolated
by filtration to vyi eI & m‘ 021 —cornpound—20—FExanple 1 Preparation

and characteri zation |of @-Cfﬁ 0- ret %61 - 1- (2- napht al enyl ) - 1
Hpyrazol - 3-yli oxyl et hyl i mpnphol | nep.bydrochl ori derphase | criystalline form
Exanple 1.1: Sol vent [eva @katl 0 rates aé roonTtenper ature 25
Between 10 to 20 ng of t P027 ("ﬂh’gﬂlll’d were d Q lved in the mni mum
amount of the rel evart s®&Mfent s| atO.Aoom tenperature (rt), at 60 C and 80 C.
The resulting solutidgns waje |eft (§Q evaporate rapidly in open vials or
slowy in closed tubgs—pietrcedmwth—afneette—at—roomtenperature (see

Tabl es 9 and 10). Thase ONSut i ops HRich were 30 Aot conpl etely evaporat ed
after 3 nonths were gl | o&sHto pvapératle at roomrt enperaturje in open vials.
The solid sanpl es obt/aing Jerelanghbyzed by PXRD, The sanples showed a
pattern consistent with-the standard PXRD pnhase | pattern. [Table 9 Fast

sol vent evaporation gt r dBHh t enper&bur e 60°
MEC 3.5 60 °C
MOH 0.2 rt
NBL 1.4 60 °C
NIM 0.4 rt
POA 6.0 80 °C
PYR 0.4 rt

15



23 Table 10 Sl ow sol vent evaporation at roomtenperature ACE 2.5 rt ACN
0.8 60C CDM 8.0 80C CLF 0.2 rt DCE 0.6 rt DCM 0.2 rt DV 0.2 rt EOH 0.6 rt
H20 0.2 rwolPH/@5%960C MEC 3.5 60C PCT/EP2011/051630

25

Table 12
Solvent evaporation at 4 °C

ACE 2.5 rt
ACN 0.8 60 °C
CLF 0.2 rt
DCE 0.6 rt
DCM 0.2 rt
DIX' 7.0 80 °C
DMF' 0.2 rt
EOH 0.6 rt
IPH 2.5 60 °C
MEC 3.5 60 °C
MOH 0.2 rt
NBL' 1.4 60 °C
NIM 0.4 rt
POA' 6.0 80 °C
PYR 0.4 rt

' The solution was left to evaporate in an open vial at room temperature.

5 Table 13
Solvent evaporation at -21 °C

ACE 2.5 rt
ACN 0.8 60 °C
BUL 3.2 60 °C
CLF 0.2 rt
DCE 0.6 rt
DCM 0.2 rt
DMF 0.2 rt
EOH’ 0.6 rt
IPH 2.5 60 °C
MEC' 3.5 60 °C
MOH 0.2 rt
NBL 1.4 60 °C
NIM 0.4 rt
PYR' 0.4 rt




NIMO.4 rt PYRO.4 rt WD 2011/ 095579PCT/ EP2011/ 051630 24 Exanple 1.2:
Sol vent evaporation at different tenperatures Between 10 to 20 ng of the
P027 conpworedivessodi ssol ved in the m ni num anount of tR€TEPR@IAMG3IGO! vent s
at roomtenperature (rt), at 60 Cor at 80 C. The resulting 5 solutions
were left to evaporate, in open vials, Qﬁ three different tenperatures: 60
C, 4 Cand -21 C (see Tables 11, 12 and™13). Those sol utions which were not
conpl etely evaporated after 3 nonths were allowed to evaporate at room
tenperature in opBfsoiutigrswasied ta §rareralgihpe PYbYial HEPMEBPYAARIS zed by
PXRD. The sanples showed a pattern consistent with the standard PXRD phase
| pattern. Figure 14 illustrates the 10 PXRD pattern of a phase | form

- 21 C according to

obt ai ned by_the eygparation. of_ a n-putanpl solution at

Ohe br e enE PRI LA e R B o R B ot 60 & WO

2011/ 095579PCT/ EP2011/ 0516 5 Table 12 Sol vent evaporation at 4 C 1The
sol uti or® w%é*t‘I"’eefrt (IIS?]ZIWHBS?%F} (IerI C&H“%HB%“I?I%&'S%'V?‘@E&I‘% BYRyEHR Ut QIabl e
13 Sol vent tigy aieVant 6Rerts at AighGemPBraddtd kb @By 9RGTH1EP2OLI4H5 Y68 GoRBiodsThe

solution was |eft to evaporate in an open vial at roomtenperature. Exanple
1.3: Cryst ff9¢ iCBHIefIII’éIﬁWﬂgffﬁ’éedItmegIﬂ%g'sol utions 5 Between 20 to 30 ngy of

t he P027 i lved in th 1 Ni . of t I t
Sotvents ot hi on SERLEDIGRE St GopHBaiR P dr A en LOraoBHe TS 4B ut' ons
th I 1 i ff nt t.hods:, 1 I l. t

Lemper aturo_ (s OMEPYERal S Bk poTBE Saint keSS aitee. Bon 380n by

i bath. i i f.ast tallizatior bl 15]..1 . . [ i

o, Dat | S BbeCeaR A s S ad B sboby e islof el

Ce][lt ri Lugatc:eoimi;‘u_gaii?de S@Isd)lg\IS W e :ﬁqr&r@ﬁ?ﬁﬂ,so}jd‘nign szIsu¢etpDalt ARG fdcefewatayd irC f ;)r .
ew days .i ir step. .Any soli formed durin i.s step were arate

rom t ho” sdrdtesh Aol siedeRiobinp b fietsomneeaiont b sl RS

sol uti on wasliteperaform2d dirihgrtha fiftvétepldht isohailondeyskepArsy -2ol°Cdfor faofiemed

durii t hi . d, st ted f the 1 lution. T ti

Chat i d narorPYataa: ey Shfis RS HE g i ket eted et s ROTBT SO0

dr ynesstimt somtion.t Empevhationse thal udd sot icdystizef duringr thd secbnd rstego e reeXgdeto nent s

when crystallizati ccurred before conp

I n | e ev ratign. The_solid
sampl 65 obCAPPEA G T UIATy e Py BRRE S Who |08 11 B andiied Tai sPRe
consi st ent ewpédmérte webacdatatlizRidRDbqzhase befopatdreplate dvapomadorl5 il | ustrat es
the PXRD 20 pattern of a phase | form obtained by the slow crystallization
of hot sat Uhatsetld BA2ples anmnetiwe® andlyrediby PERDyThesamplek showed aTzdteen 14

Sl ow cryst %IoIrméi%t%I]tI \(/)vItIh ftIrlé)gIaIplggrdsaI(I'\IbaE)hea%eslopI)eII eIrr(]).nI-slgure 15 illustrates the PXRD
20 pattern of a phase | form obtained by the slow crystallization of hot saturated P027

compound solution in methyl ethyl ketone.

Table 14
Slow crystallization from hot saturated solutions

ACE 3.7 56 °C at-21°C
ACN 0.6 80 °C at rt
BUL 0.4 98 °C at rt
CLF 0.2 rt Evaporation
DCE 0.4 80 °C at rt
DCM 0.4 40 °C Evaporation
DIX 1.0 101 °C at rt
DMA 0.2 100 °C at-21°C
DMF 0.2 100 °C Evaporation




WD 2011/ 095579PCT/ EP2011/ 051630 27 EOH 0.4 78C at

Evaporation IPH 0.6 80C at
0.4 118C WO 2011/095370. 4 101 C at-21 C PYR 0.2 rt Evapor arcomEP20ialobs3d5 Fast
crystallization fromhot saturated sol utions

10

rt MEC 2.7 80 Cat 4 C MH 0.2 56 C at

rt H20 0.2 100 C

27

EOH 0.4 78 °C at rt
H20 0.2 100 °C Evaporation
IPH 0.6 80 °C at rt
MEC 2.7 80 °C at4 °C
MOH 0.2 56 °C at-21°C
NBL 0.4 118 °C at rt
NIM 0.4 101 °C at-21°C
PYR 0.2 rt Evaporation

Table 15

Fast crystallization from hot saturated solutions

ACE 4.0 56 °C Immediately
ACN 0.6 80 °C at-21°C
BUL 0.4 98 °C Immediately
CLF 0.2 rt Evaporation
DCE 0.4 80 °C at-21°C
DCM 0.4 40 °C at-21°C
DIX 1.0 101 °C Immediately
DMA 0.2 100 °C Evaporation
DMF 0.2 100 °C Evaporation
EOH 0.4 78 °C at-21°C
H20 0.2 rt Evaporation
IPH 0.6 80 °C at-21°C
MEC 2.7 80 °C at-21°C
MOH 0.2 56 °C at-21°C
NBL 0.4 118 °C Immediately
NIM 0.4 101 °C Immediately
PYR 0.2 rt Immediately

Example 1.4: Small scale crystallization by addition of an antisolvent

-21 C NBL

Between 10 to 20 mg of the P027 compound were dissolved in the minimum amount of

the relevant dissolving agent at high temperature or at room temperature. Diisopropyl

ether (DIE) and n-heptane (HEP) were used as antisolvents. The following protocols

were performed:



ACE 4.0 56C I mmedi ately ACN 0.6 80C at-21 C BUL 0.4 98C I mmedi ately CLF 0.2
rt Evaporation DCE 0.4 80C at-21 C DCM 0.4 40C at-21 C DI X 1.0 101 C
| medi at e 2DNR9E’72 100C Evaporati on DMF 0.2 100C EvapoPafriErno1EQH 630

28

1) The antisolvent was added drop-wise to a P027 solution under vigorous

stirring at room temperature or at high temperature (see Tables 16 and 17).

2) A P027 solution was added drop wise to 4 mL of the antisolvent under
vigorous stirring at room temperature or at high temperature (see Tables 18 and
5 19).

The solids obtained after mixing the dissolving agent and antisolvent were separated
from the solution by filtration or centrifugation. If no solids were formed, the solution
was kept at 4 °C for a few days in first step. Any solids formed during this step were
separated from the solution. If no solids were formed during the first step, the solution
10 was kept at -21 °C for a few additional days. Any solids formed during this second step
were separated from the solution. The solutions that did not crystallize during the
second step were left to evaporate to dryness at room temperature. The solid was
filtered off in some experiments when crystallization occurred before complete

evaporation.

15 The solid samples obtained were analyzed by PXRD. The samples showed a pattern
consistent with the standard PXRD phase | pattern. Figure 16 illustrates the PXRD
pattern of a phase | form obtained by crystallization through the addition of a P027
solution in methanol to an n-heptane solution.

Table 16

20 Crystallization by the addition of an antisolvent to a P027 solution
at room temperature

DIE t-21
ACE HEP Ejaporaticz)n
DIE ' iatel
ACN HEP' mr:teflc’aCe '
DIE' ' iatel
BUL HEP' IEEZS:;Z}};
DIE ' iatel
oL HEP mmediotel
DIE ' iatel
nE HEP mmediotel
DIE ' iatel
poM HEP mmediotel
DIX DIE' Immediately



0.4 78C at-21 C H20 0.2 rt Evaporation IPH 0.6 80C at-21 C MEC 2.7 80C
at-21 C MOH 0.2 56C at-21 C NBL 0.4 118 C Immediately NNM 0.4 101 C

| medi at e 2PMR98572 rt I nmedi ately 5 Exanple 1.4: Smal | PSTaIP2011/051630
crystallization by addition of an antisolvent Between 10 to 20 ng of the
P027 conpound were dissolved in the m nigum anount of 10 the rel evant

di ssol ving agent at high tenperature or~at roomtenperature. D isopropyl

ether (DI E) and n-heptane (HEP) were used as antisolvents. The follow ng
protocols were perflormed: WO 2011/ G¥B79PCT/ EP2ime¢distey30 28
DIE Immediately
DMA HEP' Evaporation
DIE Immediately
EOH HEP Immediately
DIE at4°C
IPH HEP at4°C
DIE Immediately
MEC HEP Immediately
DIE Immediately
MOH HEP' Immediately
DIE Immediately
NBL HEP' Immediately
NIM DIE Immedlat.ely
HEP Evaporation
DIE Immediately
PYR HEP Immediately

'Solvent and antisolvent were immiscible.

Table 17
Crystallization by the addition of an antisolvent to a P027 solution
5 at high temperature
65 DIE Immediately
ACN 80 HEP at-21°C
BUL 65 DIE Immed!ately
90 HEP Immediately
cLF 60 DIE Immed!ately
60 HEP Immediately
65 DIE Immediately
DCE 80 HEP Immediately
40 DIE Immediately
DCM 40 HEP Immediately
oI 65 DIE Immediately
90 HEP at-21°C
65 DIE Immediately
DMA 90 HEP Evaporation
65 DIE Immediately
EOH 75 HEP Immediately




1) The antisol vent was added drop-wi se to a P027 sol uti on under vi gorous

stirring at

roomtenperature or at high tenperature (see Tables 16 and 17).
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Table 18

Crystallization by the addition of a P027 solution to an antisolvent

at room temperature

ACE DIE Immediately
HEP Immediately
ACN DIE Immediately
HEP' Immediately
BUL DIE Immediately
HEP Immediately
CLF DIE Immediately
HEP Immediately
DCE DIE Immediately
HEP Immediately
DCM DIE Immediately
HEP Immediately
DIX DIE Immediately
HEP Immediately
DMA DIE Immediately
HEP' Immediately
EOH DIE Immediately
HEP Immediately
IPH DIE Immediately
HEP Immediately
MEC DIE Immediately
HEP Immediately




| medi ately NBL DIE HEP1 I mediately Inmrediately NIM DIE HEP | nmedi atel y
Evaporation PYR DIE HEP I medi ately I mediately Sol vent and anti sol vent
wer e i mmwoi2bl9ssiabl e 17 Crystallization by the additi @eaTaEP2@n/0ax80 sol vent
to a P027 solution at high tenperature ACN 65 80 DIE HEP Inmmedi ately at-21
C 65 D E Inmmediately BUL 31

MOH DIE Immediately
HEP' Evaporation
NBL DIE Immediately
HEP' Immediately
NIM DIE Immediately
HEP' Evaporation

'Solvent and antisolvent were immiscible.

Table 19
Crystallization by the addition of a P027 solution to an antisolvent
5 at high temperature
55 DIE Immediately
ACE 55 HEP Immediately
65 DIE Immediately
ACN 80 HEP' at4 °C
65 DIE at4 °C
BUL 90 HEP Immediately
CLF 60 DIE Immed!ately
60 HEP Immediately
65 DIE Immediately
DCE 80 HEP Immediately
40 DIE Immediately
DCM 40 HEP Immediately
65 DIE Immediately
DMA 90 HEP Immediately
65 DIE Immediately
EOH 75 HEP Immediately
- 65 DIE at4 °C
80 HEP Immediately
65 DIE Immediately
MEC 80 HEP Immediately
65 DIE Immediately
MOH
O 65 HEP' Evaporation
65 DIE at4 °C
NBL 90 HEP Immediately




90 HEP Imedi ately 60 D E I medi ately CLF 60 HEP I medi ately 65 D E
| mredi atel y DCE 80 HEP Immedi ately 40 DI E | nmedi ately DCM 40 HEP
WO 2011/095579 PCT/EP2011/051630

32

65 DIE Immediately
90 HEP' Evaporation
'Solvent and antisolvent were immiscible.

NIM

Example 1.5: Large scale crystallization by addition of an antisolvent

5 133 litres of methyl tert-butyl ether was added to a P027 compound (45 kg) in ethanol
(265 I) solution of at T>35 °C. Next, the suspension was cooled at 0-5 °C. The resulting
solid was isolated by centrifugation to yield 40.2 kg of 4-[2-[[5-methyl-1-(2-
naphthalenyl)-1H-pyrazol-3-ylloxy]ethyllmorpholine hydrochloride.

10 Example 1.6: Crystallization by diffusion of an antisolvent

Between 10 to 50 mg of the P027 compound were dissolved in the minimum amount of
the relevant solvents at high temperature or at room temperature. Various dissolving

agents were utilized. The following protocols were performed:

15 1) Liquid-liquid diffusion. The antisolvent was added carefully over a P027
solution forming two separated phases. The solid crystallized due to the

diffusion of the phases (see Table 20).

2) Gas-liquid diffusion. A first container with a P027 solution was inserted into a
second larger recipient containing the antisolvent. The gas diffusion of the

20 antisolvent over the P027 solution induced the crystallization of phase | (see
Table 21).

The solid samples obtained were analyzed by PXRD. The samples showed a pattern

consistent with the standard PXRD phase | pattern. Figure 17 illustrates the PXRD

pattern of a phase | form obtained by crystallization through a liquid-liquid diffusion of
25 isopropyl ether into a P027 solution in nitromethane.

Table 20
Crystallization by liquid—liquid diffusion

ACN 0.8 DIE Crystallization



| medi ately 65 DIE I mediately DI X 90 HEP at-21 C 65 DIE Immedi ately

DVA

90 HEP Evaporation 65 DIE |mediately ECH 75 HEP | medi atel y
WO 2011/095579 PCT/EP2011/051630
33
HEP Crystallization
oLF 1 fEP Crysalization
DIE Crystallizati
DCE 1.2 HEP cgzt;l:z:t:z:
DIE Crystallizati
DCM 1 HEP cgzt;l:z:t:z:
DIE Crystallizati
EOH 1.2 HEP cgzt;l:z:t:z:
DIE E ti
IPH 25 HEP Cr;/:tzcl)nr:e:t?gn
DIE E ti
MOH 1 HEP EXZEggt:gz
DIE E ti
NIM 1 HEP EXZEggt:gz
DIE E ti
PYR 1 HEP Cr;/:tzcl)hr:e:t?gn

'Equal quantities of dissolving solvent and antisolvent were added.

Table 21
Crystallization by gas—liquid diffusion
HEP Evaporation
ACN DIE Crystallization
CLF HEP Crystall?zat?on
DIE Crystallization
HEP Crystallization
DCE DIE Crystallization
HEP Crystallization
DCM DIE Crystallization
HEP Crystallization
DMF DIE Crystallization
HEP Crystallization
EOH DIE Crystallization
MOH HEP Crystall?zat?on
DIE Crystallization




30 IPH 65 80 DIE HEP at-21 C at-21 C 65 DIE Imedi ately MEC

| mediately 65 DIE I mediately MOH
| nredi at e 2hiBL095579

10

15

80 HEP

65 HEP Imrediately 65 D E
PCT/EP2011/051630

34

NIM HEP Evaporation
DIE Evaporation

PYR HEP Crystall!zat!on
DIE Crystallization

Example 1.7: Crystallization from mixtures of water and solvent

Between 10 to 20 mg of the P027 compound were dissolved in the minimum amount of

the relevant solvent saturated with water. The solvents were mixed at various ratios

with water according to their miscibility (see Table 22).

The solutions were allowed to crystallize at room temperature in a closed tube for two

weeks. If no solids were formed, the solution was kept at 4 °C for a few days. Any

solids formed during this step were separated from the solution. If no solids were

formed during the first step, the solution was left to evaporate to dryness at room

temperature.

The solid samples obtained were analyzed by PXRD. The samples showed a pattern

consistent with the standard PXRD phase | pattern.

Table 22
Crystallization from mixtures of water and solvent

ACN 0.2 60 Evaporation
0.2 60 75 % Evaporation
CLF 0.9 60 0.2 % Evaporation
DCE 0.4 70 0.15 % Evaporation
DCM 0.4 40 0.15 % Evaporation
DIX 0.2 60 50 % Evaporation
0.2 60 75 % Evaporation
IPH 0.2 60 25 % Evaporation
0.2 60 50 % Evaporation
MEC 0.2 60 10 % Evaporation
MOH 0.2 60 25 % Evaporation
NBL 0.2 60 15 % Crystallization




90 HEP Imedi ately 65 DIE ImMmediately NI M 90 HEP Evaporation Table 18
Crystallization by the addition of a P027 solution to an antisolvent at
room t enpEoabur®ss79 ACEDI El mredi at el y HEPI medi at el y PCAGRDIEOSGRAI at el y
HEP1l nmedi at el y BULDI El mredi atel y HEPI rmedi at el y CLFDI El nmedi atel y
HEPI rmedi at el y DCEDI El nedi at el y HERL rmedi at el y DCMVDI El mredi at el y
HEPI mredi atel y DI XDl El mredi atel y HEPT mredi atel y DVADI El mredi atel y

Example 1.8: Grinding

Approximately 40 mg of P027 phase | were transferred to a ball mill container together
5 with catalytic quantities of the relevant solvent (three drops). The P027 phase | and the

solvent were grinded at a maximum frequency of 30 s™ for 30 minutes (see Table 23).

The solid samples obtained were analyzed by PXRD. The samples showed a pattern

consistent with the standard PXRD phase | pattern, thus demonstrating that P027

phase | is stable after grinding. Figure 18 illustrates the PXRD pattern of a phase | form
10 obtained from grinding P027 together with dichloromethane.

Table 23
Solvents utilized in grinding assays

ACE |[DCE |EOH |NIM
ACN | DCM |IPH POA
BUL |DMA |MEC |PYR
CDM | DMF | MOH | THF
CLF DMS | NBL

15
Example 1.9: Pressure
Tablets of P027 phase | were prepared in a hydraulic press at three different pressures
(5, 7.5 and 10 tons) for three different times (5, 30 and 90 minutes) [see Table 24].

20 The solid samples obtained were analyzed by PXRD. The samples showed a pattern
consistent with the standard PXRD phase | pattern, thus demonstrating that P027
phase | is stable under pressure. Figure 19 illustrates the PXRD pattern of a phase |
form obtained by applying a pressure of 30 tons to P027 for 90 minutes.

Table 24
25 Pressure parameters




HEP1l nmedi at el y EOCHDI El medi atel y HEPI rmedi at el y | PHDI El mredi atel y
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MOHDI El nmwOizatielvys79 HEP1Evapor ati on NBLDI ElI mredi at el y PCTHERUIoR®dd at el y
NI MDI El mredi atel y HEP1Evaporation i Sol vent and

antisol vent were inmscible. Table 19 C%gstallization by the addition of a
P027 solution to an antisolvent at high“tenperature ACE 55 55 DI E HEP

| medi ately I mediately ACN 6580 DIE HFP1 I mediately at 4 C BUL 65 90
7.5 90
10 5
10 30
10 90

Example 1.10: Preparation of suspensions

5 Between 30 to 400 mg of the P027 compound were stirred in 4 mL of the relevant

solvent for: i) 48 hours at room temperature or ii) 24 hours at 80 °C (see Table 25).

All suspensions were filtered. The solid samples obtained were analyzed by PXRD.

The samples showed a pattern consistent with the standard PXRD phase | pattern.

Table 25
10 Slurry suspensions
DIE
65
rt
HEP
80
rt
TCE
70

Characterization of 4-[2-[[6-methyl-1-(2-naphthalenyl)-1H-pyrazol-3-ylJoxyJethyllmor
pholine hydrochloride phase I crystalline form

15
The P027 phase | form shows a PXRD pattern having characteristic peaks at a

reflection angle [26] of about 5.9, 8.1, 11.3, 11.7, 14.2, 15.1, 15.8, 16.3, 16.8, 17.8,

18.1, 18.6, 19.8, 20.9, 21.9, 22.8, 23.0, 23.2, 23.6, 23.9, 24.3, 25.0, 25.1, 28.0, 28.3,

28.6, 29.0, 29.2, 30.7, and 30.9 with the 28 values being obtained using copper
20 radiation (Cukas 1.54060A).

Differences in the PXRD patterns peak intensities could be observed depending of the
crystallization procedure or crystallization solvent used (see Figure 5). Strong
differences in the peak intensities could be due to preferred orientations, texture
effects, of the crystals and are not indicative of the presence of different crystalline
25 phases. Non ideal crystalline phases are defined by the peak positions and not by the

peak intensities. Differences in the peak intensities could be due to different
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configurations of the measurement devices (transmission vs. reflection) or to texture

effects related to the preferred orientations of the crystals.

In order to verify if the differences in the peak intensities were due to texture effects,
some selected samples were gently grinded in an agate mortar and measured. After
5 homogenizing the samples, the texture effects became less pronounced or

disappeared (see Figure 6).

In addition, several samples of phase | were analyzed by 'H NMR in order to check the
stability of the salt. 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

10 samples could be observed (see Figure 7).

A DSC analysis of phase | samples was performed with a heating rate of 10 °C/min.
The analysis presented a sharp endothermic peak, which does not recover the base
line, with an onset at 194 °C and an enthalpy of 103 J/g corresponding to melting
followed by decomposition of the product (see Figure 3). In additional DSC analyses of
15 the same sample, performed with a heating rate of 5 °C/min and 20 °C/min, it was
observed that the onset temperature of the endothermic peak does not vary with the

heating rate (see Figures 8 and 9).

In a TGA of a phase | sample a weight loss, due to decomposition of the sample, was
observed at temperatures higher than 195 °C (see Figure 3). No weight loss was
20 observed at temperatures below 195 °C, indicating the absence of solvent. The onset
temperature of weight loss in the TGA coincides with the melting temperature,

confirming that the sample decomposes on melting.

The FTIR spectrum of P027 phase | presented intense peaks at about 2965, 2609,
1632, 1600, 1559, 1508, 1490, 1439, 1376, 1301, 1257, 1242, 1169, 1129, 1103, 1042,
25 1010, 932, 914, 862, 828 and 753 cm™ (see Figure 4).

Structure  determination of 4-[2-[[5-methyl-1-(2-naphthalenyl)-1H-pyrazol-3-ylJoxy]
ethyllmorpholine hydrochloride phase | crystalline form by single crystal X-ray
diffraction

30
The identity and crystal structure of the P027 compound phase | was assayed by a

single crystal X-ray structure determination. Suitable crystals were obtained by slow
diffusion of n-heptane into a concentrated solution of the product in acetone. Since the

selected crystals were mostly twinned, a small fragment of a plate (0.30 x 0.30 x 0.07
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1.5: Large scale crystallization by addition of an antisolvent 5 133 litres
of methyl tert-butyl ether was added to,a P027 conpound (45 kg) in ethanol
(265 I') solution of at T>35 C. Next, thg suspensi on was cooled at 0-5 C
The resulting,solid was isolated by centrifugation to yield 40.2 kg of
4424[ 5- met BYM )quzseﬂ@a@iﬁti Méihesh (rigro Breippt arbrsed {arsinglg etveial gy PR
hydrochl or 'd@?ermﬁf%tl@ﬁal%\e@ésf%ws%¥$ﬁ@sh*e¥ﬁén‘t e8ndiord! tifi, €8 &ins@ihts and

anti sol vent Between 10 to 50 ng of P027 conpound were di ssolved in the

i ni mum anGests eptaings ip @ wnaia crYstsl ?ﬂéﬁf strygtune Giactiamprnedtsis: éable 24tdapiséin

t enper at ur gnad@ni s%ll’e%téH PORY \ifthRYeMP aHBIEz? fot 'ah' %88y sth&ufeob@Whngtion
protocols were performed: 151) Liquid-liquid diffusion. The antisol vent was
added ca efPgrPYMeARr108 K027 sol ution forming two separated phases. The

solid crystallized due to the diffusion of the phases (see Table 20).

Table 26
Phase | single crystal X-ray structure diffraction analysis
Measurement conditions, cell constants and results

10

Empirical formula

C20 H24 CI1 N3 O2

Formula weight 373.87 UMA
Temperature 100(2) K
Wavelength 0.71073 A
Crystal system Monoclinic
Space group C2/c

Unit cell dimensions

a=29.367(3) A, a= 90°
b = 11.6704(11) A, = 91.284(2)°
¢ = 11.0437(10) A, y = 90°

Volume 3784.0(6) A°

Z 8

Density (calculated) 1.313 Mg/m®
Absorption coefficient 0.221 mm”

F(000) 1584

Crystal size 0.40 x 0.40 x 0.10 mm°

Theta range for data collection

2.64 to0 38.06°.

Index ranges

-50<=h<=50,-20<=k<=18,
-17<=I<=19

Reflections collected 42960
Independent reflections 10292 [R(int) = 0.0414]
Completeness to theta = 38.06° 99.5 %

Absorption correction

SADABS (Bruker-Nonius)

Max. and min. transmission

0.9782 and 0.9167

Refinement method

Full-matrix least-squares on F*




2) Gas-liquid diffusion. Afirst container wwth a P027 sol ution was
inserted into a second |arger recipient containing the antisolvent. The gas
di f f usi orwof2oti®s0ant i sol vent over the P027 sol ution i REwEPALLI0E1630
crystallization of phase | (see Table 21). The solid sanpl es obtained were
anal yzed by PXRD. The sanpl es showed a g ttern consistent with the standard
PXRD phase | pattern. Figure 17 illustrates the PXRD pattern of a phase |

f orm obt ai ned by of 25

i sopropyl ether§

Crystallizationbyd /g &1 Qi i & 10992 Hh 7597 g sol vent
(L)I Antisolven ysta ?;a??gn cdﬁditiors HE% Crystallization F1DE
HEP Crystal | i zat Condi@spsafdit b 7t i on DOE 1./2.B83E HEP Crystal lization
Crystal l'i zat i on B R ides T>2sigma)] R1 = 0.0540, wR2 = 0.1409

R indices (all data) R1=0.0733, wR2 = 0.1586

Largest diff. peak and hole 2.152 and -1.013 e.A™




HEP Crystallization Crystallization EOH 1.2 DIE HEP Crystal lization
Crystallization IPH 2.5 DIE HEP Evaporation Crystallization MOH 1 DI E HEP
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Evaporation Crystallization Table 21 Crystallization by gas-liquid

di ffusion WD 2011/ 095579PCT/ EP2011/ 051é 0
5
Table 27
Phase | bond lengths [A] and angles [°]
O(1)-C(1) 1.3601(12) N(3)-C(16) | 1.4995(13) C(8)-C(9) 1.4141(18)
O(1)-C(15) | 1.4357(13) N(3)-C(20) | 1.5028(13) C(9)-C(10) | 1.3770(16)
N(1)-C(3) 1.3545(14) N(3)-C(17) | 1.5055(13) C(10)-C(11) | 1.4211(14)
N(1)-N(2) 1.3774(12) C(3)-C(14) | 1.4887(15) C(11)-C(12) | 1.4225(14)
N(1)-C(4) 1.4271(13) C4)-C(5) 1.3749(14) C(12)-C(13) | 1.3755(14)
C(1)-N(2) 1.3290(13) C4)-C(13) | 1.4156(15) C(15)-C(16) | 1.5063(14)
C(1)-C(2) 1.4056(14) C(5)-C(6) 1.4192(14) C(17)-C(18) | 1.5157(15)
O(2)-C(18) | 1.4184(15) C(6)-C(7) 1.4228(15) C(19)-C(20) | 1.5127(15)
O(2)-C(19) | 1.4339(16) C(6)-C(11) | 1.4277(14)
C(2)-C(3) 1.3802(14) C(7)-C(8) 1.3749(16)
C(1)-0(1)-C(15) 114.73(8) C(5)-C(6)-C(7) 121.81(9)
C(3)-N(1)-N(2) 112.83(8) C(5)-C(6)-C(11) 118.87(9)
C(3)-N(1)-C(4) 126.90(9) C(7)-C(6)-C(11) 119.32(9)
N(2)-N(1)-C(4) 120.27(8) C(8)-C(7)-C(6) 120.56(11)
N(2)-C(1)-O(1) 122.26(9) C(7)-C(8)-C(9) 120.09(11)
N(2)-C(1)-C(2) 113.61(8) C(10)-C(9)-C(8) 120.77(10)
O(1)-C(1)-C(2) 124.13(9) C(9)-C(10)-C(11) | 120.51(10)
C(1)-N(2)-N(1) 102.71(8) C(10)-C(11)-C(12) | 122.21(9)
C(18)-0(2)-C(19) | 109.40(9) C(10)-C(11)-C(6) | 118.74(9)
C(3)-C(2)-C(1) 104.03(9) C(12)-C(11)-C(6) | 119.05(9)
C(16)-N(3)-C(20) | 113.52(8) C(13)-C(12)-C(11) | 121.07(9)
C(16)-N(3)-C(17) | 109.85(8) C(12)-C(13)-C(4) | 119.39(9)
C(20)-N(3)-C(17) | 108.42(8) O(1)-C(15)-C(16) | 109.35(8)
N(1)-C(3)-C(2) 106.81(9) N(3)-C(16)-C(15) | 113.87(8)
N(1)-C(3)-C(14) 122.28(9) N(3)-C(17)-C(18) | 109.94(9)
C(2)-C(3)-C(14) 130.90(10) O(2)-C(18)-C(17) | 111.58(9)
C(5)-C(4)-C(13) 121.24(9) 0O(2)-C(19)-C(20) | 111.61(10)
C(5)-C(4)-N(1) 119.67(9) N(3)-C(20)-C(19) | 109.54(9)
C(13)-C(4)-N(1) 119.09(9)
C(4)-C(5)-C(6) 120.37(9)
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due to the temperature difference at which the compared powder diffractograms were
measured (simulated at -173 °C and experimentally measured at room temperature).
Figures 12 and 13 show the phase | simulated powder diffraction pattern and its
comparison to the experimentally measured pattern, respectively.

20
Example 2
Preparation and characterization of 4-[2-[[5-methyl-1-(2-naphthalenyl)-1H-
pyrazol-3-ylloxy]ethyllmorpholine hydrochloride phase Il crystalline form

25 In the initial screening, a mixture of phase | and a phase Il was obtained by solvent
evaporation in several solvents (methanol, water, diisopropyl ether-water, nitromethane
dioxane-water and heptane-water). This new phase Il could be reproduced pure in the
screening performed using polymers by evaporation of a solution of P027 in water and

with the presence of catalytic amounts of poly(vinyl alcohol).

30  Crystallization of phase Il form by solvent evaporation at room temperature: A Sample
of 4-[2-[[5-methyl-1-(2-naphthalenyl)-1H-pyrazol-3-ylJoxylethyllmorpholine
hydrochloride (20-25 mg) was dissolved in the minimum amount of water (0.7 ml) at
room temperature and a small quantity of poly(vinyl alcohol) (2-3 mg) was added to the
corresponding solution. The resulting solution or suspensions was left to evaporate for

35 two weeks in open vials at room temperature.

A comparison of the PXRD patterns of phase | and phase Il is shown in figure 23. It
can be observed that phase Il obtained using poly(vinyl alcohol) is pure and no peaks

of phase | can be detected in the pattern.

A standard PXRD pattern for phase Il form is shown in figure 24.



15 Exanple 1.9: Pressure Tablets of P027 phase | were prepared in a
hydraulic press at three different pressures (5, 7.5 and 10 tons) for three
di f f er entwOiI20820968%9 30 and 90 m nutes) [see Table 24]. POT/HEPOI130OFicd0 sanpl es
obt ai ned were anal yzed by PXRD. The sanpl es showed a pattern consi stent
with the standard PXRD phase | pattern, ,thus denonstrating that P027 phase
| is stable under pressure. Figure 19 iﬁ ustrates the PXRD pattern of a

phase | formobt ai ned by, E‘E’I in a(gressure of 30 tons to P027 for 90
mi nut es® TablEackerizater by 41 Fivaé}%ré'ﬁ TSA igsbpwn bdiggres@Sang 26.7. 5 30 WO
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10 The DSC analysis of phase Il, performed with a heating rate of 10 °C/min, shows a
weak broad exothermic peak with an onset at 145 °C and an enthalpy of 4 J/g and a
sharp endothermic peak with an onset at 194 °C and an enthalpy of 92 J/g,
corresponding to melting followed by decomposition of the product (Figure 26). The
small exothermic peak at 145 °C suggests that phase |l should be a metastable phase

15  monotropically related to phase I. Thus, the DSC actually shows a solid-solid transition

of phase Il to |, followed by fusion of phase |.

In the TG analysis of phase Il (Figure 26) a weight loss, due to decomposition of the
sample, is observed at temperatures higher than 195 °C. The starting temperature of
weight loss in the TGA coincides with the melting temperature, confirming that the
20  sample decomposes on melting. No weight loss is observed at temperatures below 180
°C, indicating the absence of solvent. The TG analysis of the solid containing phase Il

is identical to the one obtained for phase I.

Example 3
25 Preparation and characterization of 4-[2-[[5-methyl-1-(2-naphthalenyl)-1H-
pyrazol-3-ylJoxylethyllmorpholine hydrochloride phase lll crystalline form
Phase Il form was generated by polymer induced crystallization. This solid was
obtained in four experiments always in the presence of poly(ethylene glycol). In three
30 cases it was obtained by evaporation of water or acetone and in one case it was

obtained by addition of diisopropyl ether as antisolvent to a solution in water.

Crystallization of phase form by solvent evaporation at room temperature: A Sample of
4-[2-[[5-methyl-1-(2-naphthalenyl)-1H-pyrazol-3-ylloxy]lethylimorpholine  hydrochloride
(20-25 mg) was dissolved in the minimum amount of water (0.7 ml) or acetone (5.7 ml)
35 at room temperature and a small quantity of poly(ethylene glycol) (2-3 mg) was added
to the corresponding solution. The resulting solution or suspensions was left to

evaporate for two weeks in open vials at room temperature.

Crystallization of phase form by addition of an antisolvent: A Sample of 4-[2-[[5-methyl-
1-(2-naphthalenyl)-1H-pyrazol-3-ylJoxylethyllmorpholine  hydrochloride (20-25 mgq)
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was perforﬁ% G\M?W ?F@&FP%‘Q’WQ? E'fth&@r%ﬁﬁff%o‘c “i‘ﬁ éiey'é 'Css'g?%%?%%f
shar p endotfgéesthpens,sapledid d\@ﬁ%d&ﬂ’ﬁpdsécﬂd’cﬁtroriahﬁ iMap e ép@:@tra YAdabu@, onset
at 194 C and aﬁzﬁent hal p%}&of 103 J/rgﬂpcorre ondi n neltjng followed by

r

deconposi t il ClATaEIRESIGIsAl CPTEERARdiFadaPelysthyiene g'é{&?'”"é?lélps BALAlEs” of

15 the sanmghfappd IPekf aaRe wixel @ithemid n@lynadre e SHCAMRY spedtrg@ ©f m n,
it wa bserv t hat erature of the endotherm c peak does not

d t he onset te
vary w?gh PRY EF*M?”%%‘W‘?&'@?@%@ r%'ﬂrf'égre@()and 9). In a TGA of a phase |

sanple a 0SS osition of the s e, was observed at
Camper at ur dbe PSR BEe Idae Hotis 8NP e SEIIne 19RoaE Jg D
observed arCleiRpseadnis asursh@h@rw eh%th@rm.brp@alewﬁth Ag dnbét AlBsegemdain eithagnt .

The onset t ature of Ss in the TGA coinci des w rreltl ng
T ot ur @ Bkl sarrenpardind e o8 PO BIIEES b e SCraer o
1055, 1800 PoTeatyiaRegR bl ‘Mml“‘i{gg'g“%%”i*%?@$§§,°%‘”?%i°zmi%émg“
1103, %342 shows fd’fb‘g%%ef% grfhe”‘é‘ébemﬁ%”%mf”ﬁ@”te&mic Gg'éésﬁﬁinélﬁ‘ﬂé)rﬁﬁajb%y
Eﬁructurf g@hfélﬂhglaﬁlpﬁhﬁs@fu|4yvb2hralbb5dmtﬂ;yécr%FKﬁTMth%WD -F1rt]allly| an f
pyrazol - o- OoXY. e nor pnoi | roc or Sta i ne orm
o PYE 2200 Elahiisopat Wb hdoet e Se gt Hre Thutibaloy BLAR Tor oS tespoatipg Mt ur o
oI thte P02§1fnn@wmdahﬂs%edotm\@&bl |t&ﬁ$aly|t@r€blsléw @nswg%)@eroaé&sﬁx@duni%dl@épsc
structure etermn | ONn Ul e rysta (0] al o S w al usi on
o bt adBeRes o ahe Same A ety et SR AEO P B e e BBl B3 o
(0-30°%6. %ﬁdmm"'“'”s(wffi’?%’%%%?%@fm?@%2°‘§"£§8‘%%2%rﬁgm‘“p@“‘at@e“’“""* {ed
X X S Separ at e
with a mi cPBdgtE‘ST“E&l p% Q et YRV |5e 89%4% r3ée; 4 '%%%"ltﬁ? ghat e
det er m nat iepBothdmhit pedks SM@¥porid1® rmamngps@ment conditions utilized, cell

constants and results obtained in a single crystal X-ray structure
diffractiom &maTGssinalysﬂéatblFe]aaé 0 gt S1phassght I6s3), 66¢ eslddsnthaditivhanaas and
angl es for sgrrr]m e_ |s sSeere tt‘tjerrr(?pedrgttu(raers |8haetr|trcl)an 180 °C. No weight loss is observed at
35 temperatures below 180 °C, indicating the absence of solvent. The onset temperature
of weight loss in the TGA coincides with the melting temperature, confirming that the

sample decomposes on melting.



5 perfornmed at 100 K. Table 26 Phase | single crystal X-ray structure
diffraction anal ysis Measurenent conditions, cell constants and results 39
Data / rewOraimwss7’h paraneters 10292 /0 /237 CGoodness- ®@CTfEPR010/05F620 1. 043
Final Rindices [1>2sigma(l)] RL = 0.0540, wR2 = 0.1409 R indices (all

data) R1 = 0.0733, wR2 = 0. 1586 Largest giff, peak and hol e 2.152 and
-1.013 e. A-3 WD 2011/ 095579PCT/ EP2011/6 1630 40 Table 27 Phase | bond

|l engths [A] and angles [ WD 2011/ 095579PCT/ EP2011/ 051630 41 5Phase |
formcr§stallizes in the centrosymetric space C21c with one cationic

ol ecul e argalypre gal f 1 ndependent anionic chlorine atonms in the unit cell

(see Figur enrégarangac hasdit ichBifotémiationl €op NALRITS- Mt 102LANp R IEM)-1HE D
nei ghbor i ngyy I-@fylﬁog?]ﬂet,‘ws&homg WrédosdepRssEV &ysndid opm 1S |1 nked
9

to the posifivelyc H-groups of two nei ghboring cationic nolecul es

meki ng 1Hwo Arpdé PP ERmBRAAISN | GhAeralid-tli SAR&and el T rydtallizEBoh SBfls fhkengss 10

and 11]. The second shared chlorine anion is located in the internol ecul ar
space maki AYMSY ) expRkNeHE epArMednisindochiorefosn assiph@NhanhelsspiArysetPehds t est

di stance i gnfddvent.ChRasd V28R wisSBbtAhed THEN PRYORNIoWhE T pAFHERN RAMST N

sinmul ated fromthe si gcgl e crystal data shows a good correspondence to the

experi ment &VMQlidepgs(med. Polikreays peIdEPAY): fﬁqlﬁéRf‘t’Wﬁf‘epé? FElor rPobi(styreseshase | .
The over | ayiGRenz8®e)t %Wg@@(mﬂwarmcymetﬁv@hé) \(ﬁTF)at b&y@mw alR,%ﬂlSl) DGWH)' ons

are due to the tenperature erence at comnpar

diffradbog rpézh‘éc'i)o@:”@d%%m emnd( @@'Mmedhhéd“%tthacﬂ'?@(tpm é’@b@??rﬁéDnYPsl PAA.

measur ed atpg\O@VH, &L PRI areFérﬁéVpﬁéuslgncﬁB&yr%érsmWaﬁcﬁ‘?TpQ\?@@ry%taﬁﬂn@“' at ed
powder diffraction pattern and its comparison to the experi nmental

measur ed p&terhihe é%rﬁeietqfv@laye ¥ oottsinpgh vathocrpstaling &tlifor wWhak peak o¥ the

char act er i gl c8iild be detected in the PXRD pattern.
4-12-0- et hyl'- 1- (2- napht hal eny0O- 1Hpyr azol - 3-yl i oxyl et hyl i nor phol i ne

hydr ochl or icgstRiliasien lof peasesibah by Baditiek BF an antisolvent: A Sample of 4-[2-[[5-methyl-
20  1-(2-naphthalenyl)-1H-pyrazol-3-ylJoxylethyllmorpholine  hydrochloride (20-25 mg)
together with 3-4 mg of the corresponding polymer (polyvinyl pyrrolidone, poly(acrylic

acid, polypropylene, poly(styrene-co-divinylbenzene,  poly(tetrafluoroethylene),

poly(vinyl alcohol), polyacrylamide, poly(methyl methacrilate)), was dissolved in the

minimum amount of chloroform at room temperature and diisopropyl ether (2 ml) was

25  added under vigorous stirring. The final solid obtained was separated by centrifugation.
Phase IV form was characterized by PXRD, 'H NMR, DSC and TGA.
A representative PXRD pattern for Phase IV is shown in figure 35.
Characterization by '"H NMR, DSC and TGA is shown in figures 36 and 37.

In the "H NMR spectrum of phase IV (see figure 36) the presence of the characteristic
30 signals of P027 indicates that the sample did not decompose. No signals

corresponding to the polymers could be detected.

The DSC analysis of Phase IV (see figure 37), performed with a heating rate of 10
°C/min, presents a broad exothermic peak with an onset at 147 °C and an enthalpy of 9
J/g corresponding probably to the solid-solid transition of phase IV to phase |. Finally,
35 an endothermic peak with an onset at 191 °C and an enthalpy of 71 J/g, corresponding

to melting followed by decomposition of Phase | can be observed.

In the TG analysis of Phase IV (Figure 37) a small weight loss, correspondingto a 1.4

% of the sample, can be observed between 120 and 170 °C. Decomposition of the



25In the initial screening, a mxture of phase | and a phase Il was

obt ai ned by sol vent evaporation in several solvents (nethanol, water,

di i sopropyb 2etihmssmat er, nitronet hane di oxane-wat er andPOEFEPane/dsBer ) .
This new phase Il could be reproduced pure in the screening perfornmed using
pol ymers by evaporation of a solution of4 PO27 in water and with the
presence of catal ytic anmounts of poly(vi 151yl al cohol ). 30Crystallization of
phase Il form by solvent evaporation at roomtenperature: A Sanple of

4424 5- Aret FFMPIE S200bRgHtachal empPEratass pyehes dham-190] Ex yihet Woohiriosp Hpbanly

hydr ochl or icgged s S0 MBrha@BaftitRs 0t fter Nort SighIBIoRETRIRAWRIERT isOfostVi @fe (0. 7
m) at roomtenperature and a small quantity of poly(vinyl alcohol) (2-3
ng) was add@asitien thiecessr 168 pYiset rigmeeielire d?i.thvh@gh%rswptqh%&@omﬁh%ﬁ Gy
suspensi ongoRriel Sfith he R¥BRGtéhBerbRire 3RnIAMNGaKSt hE LRGTe \eBbRp&es! 4PM
tenperature. A conparison of the PXRD patterns of phase | and p%ase Il is
shown in fiMgling-23. It can be observed that phase Il obtained using

pol y(vinyl alcohol) is pure and no peaks of phase | can be detected in the
patterd0 A standard PXRD pattern for phase Il formis shown in figure 24.
WO 2011/ 095579PCT/ EP2011/ 051630 42 5Characteri zation by 1H NVMR, DSC and TGA
i s shown i FPPMRA%Es 25 and 26. The 1H NVMR spectrum obt ajned from the

m xture of FERR@YON 3¢ | (chpeagterizationy) of o 4ledlsmetiathAhaphthplemyllidd- |

i ndi cat i ng PYReRolgrdlaxy ethylimgipholing dydrsiieridesolyptsiuith dioMaaespect ra
obtained for phase | and phase Il are conpared in figure 25. No differences
i n t he13hi t RWENEEIIREAN VG PoRfen labelitsdiexan ep! i e¥ acePtaing g e a setent

anal ysi s ofyrghg&Riidd expeameR! ifREbxahé Bnd bheAlstal@atich Rofa HA s&lumtBd ssinfs a
weak broad exothermc peak with an onset at 145 C and an ent hal pﬁ 4 J/g

f
and a shar " &8P Rel it JIQ@AR SN LVsiplees 1At Torg0fcaal SiekVefivRa ifc?;- dF 92

J/'g, corr esgsaskiigtiviePXRD thaemf & the WBRlateYis 66 WAMP AUk B8. ChatddRriRARMUSH
(Figure 26),. The small exotherm c peak at 145 C suggests that phase Il

: k

shoul d be alhEYRsPabI ECpRad& TR iotiindpiiguesyOieftht ed to phase I. Thus, the
DSC actual |l y shows a solid-solid transition of phase |l to |, fPI,I owed by
fusi on2Bf ﬁ;’ggiglq eXpeAMERk SPA&A ‘F%W%J”Sftoﬁiﬁ{a%rew'i)h Citii'iyﬁj‘&ﬂ\éa"ﬂ'@?sél 9\'@?‘%{}?(
l'oss, due Ywmrélea@pRYGtd @Rinabdime waNMiIRat 36 sOlG5EBY afinales! FED MeabliNRT
hi gher than 195 C.. The Sq&;u rein timerature of weight loss in the TGA
coi nci des \¥PEIPEUS ReTals 3\’”}"@9%5? Il Was Ukt i rming that the 20 sanple
deconposes on lting. No weight |loss.is opbserv t t er.at ures bel| ow 180
& i cat ISPt ah dorme ool soioh S8 i yarec P i b ey
ggntp ai ni ngt1ph@&@zdlh-yrl]]sxy]d?wqrh@r@thpltr@ ﬁm@ﬂgidgbﬁl@i ﬂi@lgblf/@df irpchiaseﬁwtdh(.sloﬁxaylr?l i 3

reparati ngd, characterization of 4-12-0- -1-(2-n al enyl) -
i pyr 250t 2301 BoRyS SO ERE AR Rl G 5 P b il SBr BTG ORI ne
f olr _mOI Phase ﬂ8b|re§lﬂtgﬁg mf@egﬁmwats CEI Y 4p@b|yrmez hb@dumﬁér gentetatitingz ?bcbl@dﬂto Thi s
solid was obtained in four, experinents alwa n the presence of.
pol y( et hyl EnendFPEETRIure B0 KePLel tBacambe At RS 2 BoLE Yl By ik SisERa T of
wat er or adiahiyod aad fiitkre@dE. case it was obtai ned by addition of diisopropyl
ether as antisolvent to a solution in water. Crystallization of phase form
by sol vent Tewdp®C ahblyBisalf thi® ok edarpevateUivith afhedainpIrateadf 10 °C/min, presents

4424 5. pet hyl - 1- ( 2- napht hal eny1) - 1H-pyrazol - 3-yl ] 0x yL.] mor phol i n
yr ooilor e ot e RpsOREE Y PEaE YELORSTR AB1H4 1 A e KOBPMAVER (0. 7
m I) (()r ﬁcfﬁm'@sf 5fcﬂo>§ﬁn)a,2a§c5a &irdr harp %mmd i rﬁlﬁdk?]@kafﬂtﬂ] ah m(tj at maﬂmlcértoyarof )
pol y(et hyl en C - was, a t correspondin ol utjon. The
Posul tiny Somau Tond dopentonsies wbelfes ofowed pigaramBon i B skl
open vi al s (Rigufeosdn t enperature. WO 2011/ 095579PCT/ EP2011/ 051630 43
5together with poly(ethylene glycol) (3-4 ng) was dissolved in the m ninum
amount of water T@tanaheim dfengdioxhng eoladtd (Higusopd)apyweigat s of 10.6nY) dwaso added
under yLgorous stirring. The final. suspensi was | eft evaporate. se |11
wns chip St TasB ! Bl Odiet kiR oaR oAt T ok ot BEMRNATE & 1
pattern forcapibaseséivéd bstwebawdoiand fibQaC eD&cbmmdsition wp thiei saghpldie dBxEMepat t er n
of temperatures higher than 190 °C. The onset temperature of weight loss due to
decomposition in the TGA coincides with the endothermic peak at the DSC, confirming

that the sample decomposes on melting. In the '"H NMR spectrum the characteristic



10 phase Il with the pattern of poly(ethylene glycol) the two strongest
characteristic signals of the polynmer at 19.1 and 23.2 in 20 can be clearly
di st i nguiwbedif(wegconpari son at figure 28). The peak aPCITEPIMSBR can be
observed as a weak signal and the broad peak at 23.2 in 20 can be al so
observed slightly shifted to 23.6 in Zoéén the pattern of phase |11
15Characterization by 1H NMR, DSC and T is shown in figures 29 and 31. In
the 1H NWVR spectrum of phase Il the presence of the characteristic signals
of P027°i n§i%at efsdipxane (anees abpgsnedasanineing et Brgse’e ofdbigisoivenh(ses figure al |
the spectraggyeasured, the characteristic peak corresponding to
poly(ethylene glycol) was observed indicating that phase Il is always

m xed wi t h i STIRAREERIM cﬁlaeaciéﬁswl%r&ﬂ@%nd@ﬁé %Blva%p@r)é r%%@mb@nef.guaéml ) is

represented in figure 30. The DSC 31),
per f or med W€ wr%seﬁESdmeﬁge paRks #3139, ?@5)5 %959p|2§§%r?16§0a25r72r 340, Rég‘b 1633,

endot her m a6pg #5561 ’45093'?4%‘9@1'46 a¢37§61 @4am§89iﬂ259th@bﬁw (G 16@9 3683, 1039,
correspondi et1y ene glycol) e DSC of pure

me
pon(eﬂﬂyl@ﬁg %ﬂ%@@iﬁ”ﬁs7§h6Mh7¥%legure 32. In the range from 150 to 170C
the DSC 25 shows a doubl e peak, first endotherm ¢ and then exothernlc
cor r espondi'H§ S56HELPTNE (9'%@{‘? Fﬂ'éat@fwﬁﬁn%%@rmﬁ’ sV Bped: WP and 500 mg
recrystal | iof el @mgoRn®hBetrebultskibkahddin c3Bh @astosRefctePRakblizBh an onset at
190 C and an enthal py of 47 J/ g, corresponding to nelting foll owed by
deconposition of phase | can be observed. Additionally, DSC anal yses of the
sane sanple, performed with a heating rate of 20 ¢ mn (Figure 33) 30 and
30 & mn (Figure 34) were perforned shepierrg that the onset tenperature of
t he en gthernic peaks do not V%gé with the heahlng rate. This indicates
that the endothermic peaks corr ORIk YOXREESONG0i nts. In the TG anal ysis
of Phase
i s observeg
at 35 tenp
onset te
t enper at HPp, conf |0r g-that! the Qamwgp rpﬁnm'mqpq on 0@{1% ng SOWQ%}%
2011/ 09557/9P6T/ EPA691/(05%4630 qnstglh@tlanﬁp@ bt SR BFHP A ignRardd  solvate
characterilzatiof df94-112-0-net hyl - 1- (9QlHERht hal eny1) -1
Hpyr azol - 3+ yli oxy%8Phyl i mpr pWSWEZE}WGlfFQUTﬂQSI‘S?WéatQ%d%%Xb}{e ¢rysgqlad ne |form
10Phase | M formwd8donly generated byS¢dlirer i nduced crystlallization] This
phase was fDr Referied tegiggingraenmpoupéPPSF med usi ng chl or of orm as sol vent and
di i sopropyl ether as antisolvent. Phase IV solid was obtained with the
foll owi ng pol yners: ponvinyI pyrrolidone (PVP), pon(acryIic acid) (PAA),
polypropylene (PPL), poly yrene- codj vi nyl benzene) (Pg%),
pol y(t et r aflingSPbds ‘PRIP'@%)” t{‘F’Wtja' SEIEPYINGiaRTIin HessastyP 3tpd)and 90 mg gave
pol yacryl amhéiga&u%la)sta I\ﬁﬂlﬁ’és)é( WPtSan %hl@aﬂ{e' é@ae\)/as( BdMIned RS YRS RO,
PAA, PSV, PVH, PAD and are anDrp ous and ymers PPL and PTF are
crystalli n@rm@ngyexpﬁr'm%s dafiprandfAps@g apd o%ioamge‘i?aw e eplidserustplizrd pTF,
a weak2peakjufhg EGSing % YOI tedipersulee Batsati-fdd sButiieinfdanpat tern.
Crystallization of phase form by addition of an antisolvent: A Sanple of
4-[2-[[5-methyl - 20 1-(2-naphthal enyl)-1H pyrazol - 3-yl ] oxy] et hyl ] mor phol i ne
hydr ochl oride (20-25 mg) together with 3-4 ng of the correspondi ng pol yner
(pol yvi nyl Eamipiéiédone, poly(acrylic acid, polypropylene,
pol y(styr erRrepsrationi nyndeharateitivat ebf aldlaqreictmian@)nappohalényipyH-
al cohol), pyraAByyRXyfEthy RbidHBRNE Yy dP&dHIokde bolvale) withenlotomsm ved in the
m ni mupsanount of chloroformat room tenperature and diisopropyl ether (2
m) was §5a>dd@d c%dﬂrne\éoﬁ@f@lbtﬂla%éj |éllsé\a}agch|6hﬁorfﬂ g@baté,&hwplﬁbm@g meg%msr "
separate centrl |on e orm aracteriz )
R DG anHupe oA BB e Tha e CEo PR e L P2 grSchIaBes O iRbasiamn i n
fi gug <7a 35. olﬂbc’i;haﬁéfemh ﬁ@l\}LRm(ﬂﬂo@y drﬂsthl?fého@%hlatr@tﬂ'@%dicﬁllcﬁmmg gbllutuérisgw@s 36
an n t spect rum se ee ure sence
of t he char OIS EoY0sTanaPy e b Bhr i bsas PO e SlisBP e RIS ot
ggcc::orrpelee d‘dﬂyfﬁb@ﬂﬁlh& §OTd LEPANY), ngyt??;dm pNIYM_n)ewowmwale;m@t(@mel Th]cce
ana yS|s gure te o
T crmn sRblei ot b3t har e peasdlirt oI sibnde eGP o
ent hal py of 9 J/ g correspondi ng probably to the solid-solid transition of
phase IV to phase I. Finally, 35an endotherm c peak with an onset at 191 C
and an enthal py of 71 J/g, corresponding to nelting foll owed by
deconposition of Phase | can be observed. WD 2011/095579PCT/ EP2011/ 051630
45 5sanpl e is observed at tenperatures higher than 190 C. The wei ght | oss
probably corresponds to snall quantltles of wat er or dlchloronethane mhlch

o, o o " o o o . M o, Y "




Preparati on and characterization of 4-12-11"5-nethyl -1-(2-naphthal enyl)-1
Hpyr azol - 3-yl i oxyl et hyl i nor phol i ne hydrochl ori de solvate with di oxane 15A
new crystwbl2ongssbvat ed phase, | abel ed di oxane sol vat e PCREP2@b0&I6A€d | N a
sol vent drop grinding experinment in dioxane and by crystallization froma
hot saturated solution in di oxane. The glgoxane solvate crystallizes in form
of small sticky crystallites. A representative PXRD pattern of the solvate
is showmn in figure 38. Characterization by 1H NVR, DSC, TGA and FTIR is
shown i f firglyeeylagyde ¢PAR) andeplyrdiong (BkﬁirTh@em'ymsr@ RgYoPPE@RpdUHuare

t oget her WcW%té?lﬁJeaérY& 'tHé FBéﬂ%H&br%%soNodé W%f (Hehér%taﬁﬁﬁé’%)yn’{éﬁé Robibi peded in

a ball mll s-1 mnutes. For the grinding experinments a Retsch

MW400 Bal | %?We%tWS%RD(ﬁa}'@f%} The ghlosefomm sehvaterfsystaliizagrin e magdriit Pon:

0.5 g of 442 Eis@s%?d?bﬁloflarég CH@% \Wﬁllcﬁ%)’elﬂ)robably stablllzed by the presence_of the

1H pyrazol - 3-yl ] oxy] et hyl ] nor phol i ne hydrochl ori de was di ssol ved in di oxane
(80 mL) 2Bolimesy rm‘@seﬁ@é'tﬂ?tl?)ﬁ%[)s%t ol hesselvieel shewro i fighee 42sol i d

Sta”edotocﬁfa)/a'iﬁé]Jz'ah&?by hee dr%%Ai%o&MSnﬁ’ﬁ@%Q@ was kept at 40 C for 2
hours under gentle stirring, cooled to roomtenperature and kept at that

t enperat ur g Cryaéu.z?anbﬁwascm&@ﬁfrmg%wét@ Byt gélbérngeva‘ﬁb%nsh nAI sgmbnedoﬁﬂ/affz;[sl tered
off. The DSC anal éSI s of di oxane sol vat e, heat i nﬁ@r ate

C/min, predepy-1- cﬁqpﬁﬁ‘aw&r)ﬂE'p%%iz%ﬁcvdipﬁé?tﬁi"kn?féa%@ewhtyPIr%‘ gde @021524 C

and 130 C, nRy)obabbi¥sshd ih®.6 e bp(%ﬁor@forrq'é?}’@@&m@'@ﬂth% écme"sgo Bolymer
endot her m c peak with an onset at 192 C and an ent hal py of

cor r espondi(PR)YEBYIRERt | BYcT ol IRSNHYDY PYERIIORSSI PPM\"‘C&"Ct h@'cﬁr od‘bj@f‘ (®Pgur e
40) . | nst h%opﬁro‘pg@hys' %I%etﬁaﬁ@or@b%%‘é)Sﬁél‘]é\ﬁlﬁyl(d:d&b'tref} GQW(\ﬂny\ﬁélgBﬁo?OSS of

14.6 % due to | oss of dioxane (theoretical dioxane content for a
di oxane nomeY8FViMde, §°i>§u%”e)d%ﬁ§ idegh e vuspansioneds lefido snararelg: Gfter

Deconposi t i2amdfs, tfeschia BBlathddswalaRiysed by P Xremrss@bnd ¢8ahi gher than 190 C.
The onset tenperature of weight |oss due to deconposition in the TGA

coi nci des thfDSdﬂ@nzﬂVQQbﬂﬂé%@r&@ﬁks@batb%a@ﬁ@d Wit hééﬂn@Qtatfehﬂt10t°bﬁn|§aWp| e
deconposes on nelting. In the 1H NVR spectrumthe characteristic

2011/ 09557@%’?/’@3?@@9‘1(%‘98%”%7 @ﬁkdﬂﬁl APt 8% 8heC @an et Qfe‘l? Jig.

confirppng dubeo mnee@gg@ecmérovdms af@lav&itbnd §ﬁ@rpfdnﬁbfh@rr3|8)peaﬂ-h\ﬁth|:a-ﬂ &s%papt rum
characteristic for the di oxane solvate is represented in figure 41 and

presents i ngéngé‘”ﬁéé"keé’t%?'%?ﬂ@@ Jigoesrespgagng @?'“”9é@@weﬁéﬁzjec@@@@s't'%M
1633, 1600,of phdd | ( &%Q%43|)488 1446, 1372, 1304, 1289, 1255, 1168, 1118,
1099, 1083, 1039, 10933, 872, 861, 819, 771 and 748 cm 1. The scal e-up of

t he di oxanen gl V@kRaN&s of)fNefdhld?fﬁ@rrﬁ%aIK/étler(BlngfeOAlB)%QNeléﬂthM B%Eueto t he
conmpound. The results gbtained in each _case are gat hered in table 28. Table

28 15Scal eMfplose ofehemiyms Bhecieiicakrpipipiasmysentent fy a shigrlefn moagsaleie is
Coser vasi o2 6l%)@aAbeot@erd Hhewde @ 6Ngnd aby ate DécdMpPosiibnlof the sample is

observed at temperatures higher than 190 °C.



crystallization fromhot saturated solution dioxane solvate 3 500 ng 3
crystallization fromhot saturated solution dioxane solvate 1)- Referred
to startiwgeompsirad P027 The sol ids obtained in the iniPCiraiP2éiaemsad ng and
in the scale-up at 100 and 500 ng gave the sane crystalline phase. At 50 ny
scale, the solid was obtained by solvenh drop grinding experinments in

di oxane. At 100 ng and 500 ng scal e, the solid crystallized 20during
cooling to roomtenperature a hot saturated solution in di oxane. Exanple 6
Preparafi on and characterization of 4CEAINS et hyl - 1- (2 napht hal eny1) - 1

Hpyr azol - 3- yI [ oxyI et hyl i nor phol i ne hydrochl ori de solvate with chloroform 25
A new crystlal A sRAIdROINmArekic 9raelkated iera %fdhﬁﬁ‘%ﬁoélf"eﬁﬁ’ﬁ §%ﬂ 9fa‘l B-waetybi ai ned

in polyner indegashteapeyp H{Jp@;ﬁizbmt]ox-{/_%}ﬁﬂmcﬁéMQém sol vate of P027 was

obt ai ned by evapor ation of | or of orm sol ution or by crystallization of

hot sat ur ated At ISHRGACEMLI S Ligglerded temitks pOWP S H-INgrAkr s

poly(ethyl ene glycgl h ;ﬁd?@(drphi@%ﬁé\ébﬂ%rrﬁy{aﬂlm?léjﬁdlr%y(dBWa)er dﬁr@mw(@%m ic
acid) (PAA), nylon 6/6 ypr opyl en

pol y(téPrafl uoroet hyISBH\é()”g(‘F**ﬂf?Cteﬁ%‘l'%/?%Wt aat‘?éieét'%'j apeigARo imgpgregshyl

al cohol) (PVH), V\D%@é&i@@%WP@/EPiOmli01%1631@847|63pqt5>8ame| agides.6PAD)
and pol ysul fone (PLS) The PTE are crystal I i ne_and

t he rest anorphous. NS %l%ﬁ)n 1y%ff2% ﬁez%py§§ gl’ ??’r@ezﬁcﬁ Wﬁa} b 1e8-0;

observed in the PXRD 28, bersnso. 0Tve2 cdy. preki®om: sol vate crystallizes in the
majority of the cases in form of Iarge crystals which are &robabl

stabilized by the Br8sRroghici@ssdi iparhaving g gprayRomder Aiisagigrivassin er n

of the1tgol vate is shewBwiny éHaabERridis pdddehar AfdfRCtidgRbhgIR DY nD%Glgaséd] A s
shown in figure 43. Cystallization of chloroform sol vate b% vent
evaporation: A Sanpl @Bt 2488( 5629, 14.558,15.737,15.891, 16.420,16.740, 17.441,

met hyl - 1- (2- napht hal enyd)s, 11%@5{6 a128)Q1§ y@]zgzyhgmml bopr4hdlo.68s, 21.135,
hydr ochl ori de (20-25 i ssol ved chl orof orm and 3-4

of the correspondi ng 23%)839@?}2 4((E;(al %é?ﬁ‘]ylzgr?é?’gl%?’c%lg) 2%‘8_}"&/#%7?2 fﬂrﬁépl done

poly(acrylic acid), rzyslogg 54(5525 64D poI ypr opyl ene,
pol y(tetrafl uoroet hyI ene) §VI n acetate), poly(vinyl alcohol),

pol yacfYl ani de, pof §Lf?q436'ﬂ‘é'})h aé‘%i b fprmraying 8 sFRY| R dga Sifiragtiongrgittern

evaporate. After 24 @ﬁuwmg éHh?a@t@hlsﬁjc poiKy é@réﬁ@%tu@:ﬁlahg%qdebﬂd%ﬁ%@s] BSC and
TGA. The DSC anal ysis of th formso heat i ng

rate of 10 O min, pr@@@%‘té“é%?@éﬁ UCH h?aT i ]c?e?ﬂé‘ v&3t$f‘4aﬂ309r§5§et14a‘§t0567 C

and an enthal py of 425H08, 1528padues eyt he sues s17ad33¢ M 083t ongy1andga7gecond
sharp endothermi c peak with an onset at 194 C and_an_ent haégézof 73 J/g,

corresponding to nel {! 9n%3q ol Md%gﬂ%e@eﬁé%s.?ﬂ.%% of2- ?)%s ?Flzﬁur’isa@ 43) .

25 24.748, 25.064, 25.207, 25.737, and 26.148;
d) a polymorphic phase IV form, preferably having a X-ray powder
diffraction pattern showing characteristic peaks at a reflection angle [26
in degrees] of about 5.805, 11.685, 15.559, 15.804, 16.397, 16.879,
17.357, 17.465, 17.621, 19.112, 19.435, 19.923, 21.224, 21.987,
30 22167, 22.412, 2.852, 23.059, 23.359, 23.855, 24.092, 25.722, 26.054,
26.649, and 27.780;
e) a dioxane solvate having a X-ray powder diffraction pattern showing
characteristic peaks at a reflection angle [268 in degrees] of about 4.734,
9.317, 11.390, 13.614, 14.290, 14.815, 16.211, 16.432,16.782, 17.741,
35 18.056, 18.329, 18.724, 19.070, 19.494, 20.436, 20.762, 21.587,
22.000, 22.935, 23.084, 23.551, 23.891, 24.721, and 25.078; and
f) a chloroform solvate having a X-ray powder diffraction pattern showing
characteristic peaks at a reflection angle [26 in degrees] of about
11.370, 13.396, 14.048, 15.010, 15.303, 16.117, 16.804, 17.040,



In the TG anal ysis of the chloroformsolvate (Figure 43) a weight |oss of
21.5 /0, due to the loss of chloroform (theoretical chloroformcontent for
a chl or ofworennwMssoel vate is 2522.6 /0) can be observed pemmPreni1hdlcand 120
C. Deconposition of the sanple is observed at tenperatures higher than 190
C. WD 2011/ 095579PCT/ EP2011/ 051630 48 § AIM5S 1. A solid polynorphic or
sol vated form of the hydrochloride salt "of 4424[5 nmet hyl - 1-

2- napht hal eny1) - 1H pyr azol | ] ox th hollne 2. Asolid form
ocor i Bg o oA 1Yt 103 b7 Fhe - 8hf. £o0s Phrigth 20 454.:51.454.

pol ynor phi ¢ phase | forondhayis?q, 83 %462y peswder 34l Huragt baropass 259, ankd
showi ng characteristic peaks at a reflection angl'e [20 i n degrees] of about

5.9, 8.1, 11.3, 11.77267%9 15 1, 15.8, 16.3, 16.8, 17.8, 18.1, 18.6, 19.8,
20.9, 21.9, 22. §iithdie Q@ vglﬁe@belg o@t’aln%a u%mg%p@er rgélafi)@n @ﬁ:Kl. 1.84b60,A)28. 3,
28.6, 29.0, 29.2, 30.7, and 30.9; pol"ynor phi pase formhavmga
X-ray povvdéﬁ= d\P’PP%%StbeWW?P@ﬁHO” Q th§rR9¢Mmf{§pféﬁ9F‘&%€t bfrof@tﬁscfjeﬁé%&g‘ @aimg
reflecgpon angl @o%é,qgmgq degrees] of about 5.776, 11.629, 14.558, 15.737,
15. 891, 16.420,16.740, 17.441, 17.635, 18.056, 18.219, 19.232, 19.712,
20.140, 20.685, 2121955009889, 22. 10%[2-Rometwy- 12 npehthalegyly1Y:pysazok8y,
23.782, 24.689, 25. 0§/ﬁ®x3?é1ﬁ|yl]21§)r§ﬂéllne% G%Cﬁloﬁéi% WEPERBbRe BRRREahd! form
having a X-ray powder diffraction patfern show ng characteristic peaks at a
reflection angl e [RGVPROGHRE BEsPIVENt about 5.437, 5.714, 10.918, 11.546,

12. 704, 13.4344hel30d84.actdrd clém@ﬁuhéré 82 [[5-erelfifti-(2BapriBaledyl)- 333,
17.837, 18.719, eipgo 878 aC 5%2:0 19. 533, " gZ[[ e&?ﬂ A ag ?ey) 8,
22.9291923. 59@)1929@%)/"}%8’]9"'2@”@6@0 D& @G’?OChEE'd?S'F d'éﬁG'V29 aﬂ@te"ﬂﬁ’er@ture

pol ynor phi ¢ phasgnd ¥ofPiodm Wn?pfe%t%?& Yo ’f@”’dﬁ‘%na/oXTH@é(oIMQWerbérfafeaCét'aon
pattern show ng characteristic peaks at a reflection angle [20 in degrees]
of about 5. 80%cMmparagsrangmodom -215°Cg9 80 °E6. 397, 16.879, 17.357, 17. 465,
17.621, 195112 pr%@eégg‘f%r thjegprggé)ratl(?rﬂ-ofztgé pogﬂn&&ﬁ@ ph§sQa sz%rrﬂrgg de?lae(ff%lal'ﬁ)w 852
23. 059, 23.359, 23.855, 24.0 9, 7.780; e)

di oxane sol vate V‘f'i‘&fﬁ'rhg’ %p'%qna‘;p'%wa@r 4'&? ﬂ?'l”?fﬁrt“{"dr(%‘a’t‘?f‘@?lﬁ*”%'%&ﬂrﬁi’@azo' -3-
characpgri sti @I]&?@éﬁﬁylﬁﬁoréhdliﬂfa|h9§rbbﬂ6rl@é19rﬂ(ﬁa kdifhbidlafiRENERSre Afixeabout 4. 734,
9.317, 11.390, 13.614 15, 16.211, 16.432,16,782, 17.741, 35
18. 056, 18632dhe1propess acgording, fo $laiy4 5, sheraie, theompgyre is1 psdarmeshabeo,
22.935, 23. O84emg§a§,5éran§ G robfn tedbersi@ t8900¢8; and f) a chloroform
sol vat e havi ng‘_ a X-ray vxger diffraction pattern show n characterl stic
peaks at a’ref IhéerP‘éﬁﬁsaﬁﬂ?@Pré"r[gz@ flaimjegrbersin e ragbue s perfroed by adiguid-
14.048 15 01003 %irRQBn ok ghiiquiliGiiibn. 17. 040, VIO

2011/ 095579PCT/ EP2011/ 051630 49 517,830, 18.029, 18.661, 18.859, 19.190,
20. 1502520.8434N emowzaacwdlzg@ clpim gmherein weke is pddaghig thesolation. ' 24. 709,

24. 820, 25.945% pRpeksBr &%%rewahort bﬁthzq)ow&sﬁ.c %M@%eysmny@lma.ﬁppper
radi ati on (CuKal 1. 54060 process for the preparation of the
pol ynor phi c pllavéereirt %ﬁ%%‘sﬁéﬁoﬂ‘@ﬂs'ﬁﬁ 4d?éﬂ5riff‘9*52' 1- @o’hﬁ‘ﬁ?@q'%’g") 1a-pyrazol-

di ssol vi n944Z%Lﬁ]oszﬂbmyi]mérpﬁgnmmtrdmcﬁm15) prébhrdyr azol - 3-

yI]oxy]ethyI]nDrphollne ydrochl'oride in a suitable solvent, and b)
evapor at i nd 0t HEesRIPGRSSt aCC&’rd“‘Fhéo S8 % sWhRIEHr H‘Pn@JSPS”%@%l'%”@'”tﬁW@rdétr?

4424[ 53pet hy| tdmfeafiid indodRint JookHempbRathiitaa0ke3- y1 ] oxy] et hyl ] mor phol i ne
hydrochl oride is dissolved at a tenperature ranging fromroomtenperature
to 120C andfo” @W@e%pvmprﬁgarawbgﬁa? ealyaoerrDi¢ ghgser htonesrdgigethy ¢l#ign - 21
Cto 60 C. 52 LoRps@ps for the preparatlon of the pol ynmorphic phase |
formas defined in claim2, wherein a solution co

4424[ 5- et hyl - 1- (Zahéﬁﬁf"ﬁ'&getﬁ?1')¥d1q1‘ilhfﬂf'fj§z%ﬂ't ot 41%&%]’6%91{'9?%5]%8}6‘&%)1 ne

hydrochl ori de and a si-byaBis-3an dx%?ét‘ﬁ‘?ﬂhcﬁbﬁoﬁhéﬁ?ﬁwaﬁer-lrﬂ”'@né)b%fce of
accordi ng to claim5, wherein the mxfure 1s perforned at a tenperature

rangi ng2f r om r oom t efBEANAE @MOUPES Gpob(viny! alcohdl), and

b) evaporating the water.
12. A process for the preparation of the polymorphic phase Il form as defined in claim

2, comprising:



7. The process according to claim5, wherein the mxture is perfornmed by a
liquid-liquid diffusion or a gas-liquid diffusion. 258. The process
accor di ngvoaocl/@sim3, wherein water is added to the sol RCITEP2019/05%&3pr ocess
for the preparation of the polynorphic phase | formas defined in claim2,
wherei n a suspension conpri sing

4424[ 5- met hyl - 1- (2- napht hal eny1l) - 1FprrggoI3 yI]oxy]ethyI]nDrphoIine
hydrochlorlde i s prepared. 10. The process according to claim

wher ei not he suspend) SWSP@'”%‘Pﬁt%}idﬁ%‘(ﬂ"%@easaﬁoﬁeﬂﬂ%ﬂét"ﬂﬁtéylﬁaﬁg”%ﬁ‘thﬁi%w{)r oom

tenperature to 80 C 11—|1%yré’zd?13%ﬂﬁc§<§/iéﬁ{yl]tnh@rpmro¢’%r|<'f\t\lv9fbr0$r sbetoRel WnePhi C
phase Il formas defined in cl'aim risin a) dissolving the

hydrochl ori de salt ofPresspag St ¢aiainig armm(rgs ﬁfa?ﬂ‘bt(ﬁt@b/@ﬁ9:9)y50|) and
1+ pyr azol - 3-y1 ] oxpy] GUApdd Ry ROGLAI®, e ABiche: | n the pr esence of

35catal yti ¢ anounts of pol y(vinyl alcohol), and b) evaporating the
wat er. 12. OACQ’PBE&%@% for the preparatl on of the pol ynorphic phase Il form
as defined in claim?2 i ng WO 2011/ 095579PCT/ EP2011/ 051630 50 5a)

di ssol ¥Png the hyd?b@ﬁﬁ%‘?’i”@ethgahWrW"%@94T%t ezl 10ghyinlagnaraihalgry)-

1H pyrazol - 3-yl ] oxy] awwrlamm}wym@thwmmb%n@é |@Q\Ratt@ﬂﬂ1 tHe bhesdiesence of
catal ytic anounts of poly(ethyl ene evaporating the water or

t he acetone; or conprcﬁ‘@'}ﬁ'ﬁ amﬂyass Qflpglél tW"?@? th@l)h%ﬁl ochloride salt of

4424[ 5- met hyl - 1- (2b)n@96|ih§@h§j’ﬂﬁ/dﬁw ethbt By saselvest yI]OXy] et hyl ] rmr pholine in
water in the presence of catal tlc anounts of poly é\ %I ene ycolé and b)
addi ng dii s"épfb@f;‘?Pe%tfﬁ'e‘iheé’ée% %‘d?fG%Po'ymorph'Cl@as 'Y)F Peassdgligpd fmdaim
preparagi on of2, bmme/nDrphl c phase IV formas defined in claim 152,
conprising: a) dissolVving drochl oride salt of

4424[ 5- met hyl - 1- (2%&1%9'?4'&9&!%91 ydf(ith%gd?a% °f34>1?1[é>(9?t3¥'h1y i HIRAWhe in

chloroformin the praspuensxﬁezdnis ﬁ]@k?}'eﬁyl]%cﬁﬁwmﬂe%Qﬁlcﬁoﬂ@ﬂhmﬁm{e srRisert£ef f rom
t he group consisting of:

pyrro one (acrylic aC|dP
pol ypr opyl ene, pol y( SB# Beﬁea%%un%@amowy“%mé the group consisting of:
poly(tetrafl uoroet hy|p@|WDnyl W}draawsdowé&moddd) wwragywrh@rﬁo%tﬁeﬁe ~co-

poI y(nmet hyl nmethacril ate i i soprop et her as anti sol vent.

14. " A pPocess for thdl ‘ﬁF‘éF?{?r“&PPS&: %?'y{ gaéEU&iaﬁH‘Yé%fl“%/)atpé’%(é”%fﬁ'ﬁ%@'ﬂn

claim2, conprising eo%e@mcjégﬂm&ﬁ@%é‘tmmetﬁ&abt@%wnt drop grinding
conprising: a) char m&ipt he drochl ori de salt of

4424[ 5- et hyl - 1- (29 )néﬂ HQI'WF)W ePRL 23 pE6Ivent y1 ] oxy] et hyl ] mor phol i ne

t oget her wi1gh AC ptctlels ifer A RtddarRRn0bf BeOXiaRENd QoRalbRbk dBfinkdap™aNer ; and
b) grinding; and 30b) crystallization froma hot saturated solution of

di oxane. 15. KOWPBEB §pf" S?ﬁ%eﬁtﬁéﬁrgﬂhu on of the chloroformsolvate as
defi ne n claim 2, di ssolving the hydrochloride salt of

4424] SQﬁet hyl - 1- (Za)r1§BIH Iéf ri")darzgl‘fﬁl’-”b?flséﬁgol -3-yl ] oxy] et hyl ] mor phol i ne in

chloroformin the pre ce .of 5 tlc selected
fromthe group consi§ ﬁgr%‘?g B‘(S’%V h f ?léa aﬂ@&n §m§h]y?1 Rﬁg%&ﬁb P81 done,
pol y(acrylic acid), nylBPeeso-3HY 'Eﬁ)i ethst W&*F cafgvlet hyl ene),
pol y(vinyl acetate), p(ﬂbsﬁ(ﬂtlil%ﬂf déﬂxeomﬂ i) balbmi”y@@t%%rﬁrwe and pol ysul f one;
and WD 2011/ 095579PCT/ EP2011/ 051630 51 5b) either evaporating the

chl orof orm or cryst ab)i®indig and hot sat ur at ed

30 b) crystallization from a hot saturated solution of dioxane.

15. A process for the preparation of the chloroform solvate as defined in claim 2,
comprising:

a) dissolving the hydrochloride salt of 4-[2-[[5-methyl-1-(2-naphthalenyl)-

1H-pyrazol-3-ylJoxy]ethyllmorpholine in chloroform in the presence of

35 catalytic amounts of a polymer selected from the group consisting of

poly(ethylene glycol), polyvinyl pyrrolidone, poly(acrylic acid), nylon 6/6,

polypropylene, poly(tetrafluoroethylene), poly(vinyl acetate), poly(vinyl

alcohol), polyacrylamide and polysulfone; and



solution of chloroform 16. Use of pol ynorphic phase Il form pol ynorphic
phase Il form pol ynorphic phase IV form dioxane solvate or chloroform
sol vat e awodefi/a9esf9in claim 2 for obtaining the phase | pComPrafl/ 051680
hydrochl ori de salt of 4424[5-nethyl -1-(2-naphthal enyl)-1H

10pyrazol - 3-yl ] oxy] et hyl ] morphol i ne. 17., A process for the preparation of
phase | form of the hydrochloride salt ? 4424] 5-

met hyl - 1- (2- napht hal enyl) - 1H pyr azol - 3-yl ] oxy] et hyl ] nor phol i ne conpri si ng
the step of heatin &8t aranaiatingthesctypegdern pr cpissdlizipg|in amlptsetyhiease | v
of this compound at gqf@oWef Histberet ween 140 C and 170 C. 1518. A

pharmaceutical conposition conprising a solid formas defined in any one of
clainms 1 t d62 Use of polymorphic phase Il form, polymorphic phase Ill form, polymorphic phase

IV form, dioxane solvate or chloroform solvate as defined in claim 2 for obtaining
the phase | form of the hydrochloride salt of 4-[2-[[5-methyl-1-(2-naphthalenyl)-1H-
10 pyrazol-3-ylloxylethyllmorpholine.

17. A process for the preparation of phase | form of the hydrochloride salt of 4-[2-[[5-
methyl-1-(2-naphthalenyl)-1H-pyrazol-3-ylloxylethyllmorpholine  comprising the
step of heating crystalline forms phase I, phase lll and/or phase IV of this
compound at a temperature between 140 °C and 170 °C.

15 18. A pharmaceutical composition comprising a solid form as defined in any one of

claims 1 to 2.



