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Background of the Invention

It is important to identify forms of a drug that can be conveniently manufactured,
formulated and administered to a patient.

Furthermore, in the manufacture of oral drug compositions, it is important that the
drug is in a form that provides reliable and reproducible plasma concentrations following
administration to a patient.

Chemical stability, solid state stability and “shelf life” of the drug substance are
also a particularly important factors. The drug substance, and compositions containing it,
should ideally be capable of being effectively stored over appreciable periods of time,
without exhibiting a significant change in the active component’s physico~-chemical
characteristics (e.g. its chemical composition, density, hygroscopicity and solubility).

Moreover, it is also important to be able to provide drug in a form which is as
chemically pure as possible.

It is known that amorphous drug materials may present some problems in this
regard. For example, such materials are typically difficult to handle and to formulate,
provide for unreliable solubility, and are often found to be unstable and chemically

impure.



It is known that anorphous drug materials may present some probl ens
in this regard. For exanple, such materials are typically difficult
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are often found to be unstable and chenmically inpure. - 2 -

The skilled person will therefore appreciate that, if a drug can be
readily obtained in a stable crystalline form many of the above
probl ens may be solved. Thus, in the manufacture of commercially

vi abl e, and pharmaceutically acceptable, drug conpositions, it is

i nportant, wherever possible, to provide drug in a substantially
crystalline and stable form It is to be noted, however, that this
goal is not always achievable. |Indeed,.2based on nol ecul ar structure
alone, it is not typically possible to predict what the
crystallisation behaviour of a conpound, either as such or in the
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in W2004/ 10
Nisation b f a compound, either as such or in the form of
-(4-{1- [(I:Brecﬁgt%a %srla KHad Hlﬂ(l)oru(r)ﬁe%%o pbenzy | oxyi mi no}-ethyl}-2-et

hyl - benzyl g/mcemuohené’h&mmﬂmwﬂw@@ﬂm@wﬂdﬂmund 1), the structure of
whi ch is shown \98568%’ 1033 OG%QQQHQ gonltents of Which are incorporated herein by reference,

discloses a series of compounds capable of inhibiting EDG receptors. WO2004/ 103306
teaches that the compounds disclosed therein are potentially useful agents for use in the
therapy of a number of medical conditions mediated by lymphocytes, such as, for example,
transplant rejection, autoimmune conditions and cancer. A full list of possible conditions is
recited at page 13, line 9 to page 14, line 3 of W02004/103306. One particular compound
disclosed in  WO2004/103306 is  1-(4-{1-[(E)-4-cyclohexyl-3-trifluoromethyl-
benzy]oxyimino]—ethyl}-2-ethyl-benzyl)-azetidine-3—carboxylic acid (Compound 1), the

structure of which is shown below,

HO N CF,

Compound I

However, there is no disclosure in WO2004/103306 of any salt or crystalline forms of

Compound I.



Summary of the Invention In a first aspect, there is provided a

hem f umar I f Conpound |I. In a further aspect, there

provi ded é&?éﬁ@ﬁg?"ﬁ% Form A of the hem fumarate salt oqu,Téqﬁﬁ?)qﬂf?ﬁml‘s
In a further aspect, there is provided Crystalline FormB of the
hem funmarate salt of conpound I. In a further aspect, there is
provi ded Crystalline Form C of the hem fumarate salt of conpound I.
In a further aspect, there is provided Crystalline FormD of the
hem fumarate salt of conmpound I. In a further aspect, there is
provi ded Crystalline FormE of the hem fumarate salt of conpound I.
In a further aspect, there is provided a process for the production
of crystalline formC of the hem fumardte salt of conpound I,
conprising the steps of: (i) providing a solution contalning
the hem fumarate salt of conpound I; and (ii) subjecting the
solution to conditions of reduced tenperature and/or pressure for a

time such gulgﬁ{,a#!%ﬂpetlingghtgfn crystals of the form C of the
hem funarate sart of conmpound | takes place. Summary of Fieures
In a first aspect, there is provided a hemifumarate salt of Compound I.
In a further aspect, there is provided Crystalline Form A of the hemifumarate salt’ of
compound L.
In a further aspect, there is provided Crystalline Form B of the hemifumarate salt of
compound I.
In a further aspect, there is provided Crystalline Form C of the hemifumarate salt of
compound L.
In a further aspect, there is provided Crystalline Form D of the hemifumarate salt of
compound 1.
In a further aspect, there is provided Crystaliine Form E of the hemifumarate salt of
compound I.
In a further aspect, there is provided a process for the production of crystalline form C of
the hemifumarate salt of compound 1, comprising the steps of:
() providing a solution containing the hemifumnarate salt of compound I; and
(ii) subjecting the solution to conditions of reduced temperature and/or pressure
for a time such that formation of crystals of the form C of the hemifumarate salt of

compound I takes place.

Summary of Figures

Figure 1 shows a representative XRPD-diffractogram of Crystalline Form A of
the hemifumarate salt of Compound 1.

Figure 2 shows a XRPD-diffractogram of Crystalline Form B of the
hemifumarate salt of Compound .

Figure 3 shows a representative XRPD-diffractogram of Crystalline Form C of

the hemifurmarate salt of Compound I.



Figure 1 shows a representative XRPD-diffractogram of Crystal l'i ne

Form A of the hem funmarate salt of Conpound I. ure 2 ows a
XRPD- di ffr‘getzgﬁ’fﬂé?ﬁ of Crystalline For HPB of the hemf ur 2809205?1(‘3 of
Conmpound | . Figure 3 shows a representative XRPD-diffractogram
of Crystalline Form C of the hem fumarate salt of Conmpound I. - 4 -
Figure 4 shows a XRPD-diffractogramof Crystalline FormD of the
herni fumarate salt of Conpound!. Figure 5 shows a
representative FT-Raman spectrum of Crystalline FormA of the
hem fumarate salt of Conpound 1. Figure 6 shows a
representative FT-Raman spectrum of Crystalline FormB of the
hem funmarate salt of Conpound I. -frgure 7 shows a representative
g Ramag Ispectrum of Crystalline Form C of the hem fumarate salt of
npoun Figure 8 shows I epr esent atlve FT- Ra ect rum of
Crystalline FoFFﬁuEPo‘f f‘t}ﬁélshén?{f‘-ﬁﬁﬂ*%{g@"%f&mt obf Cosip @ﬁnggrfn BE6t e
Figure 9 Sﬁggg&nﬁtﬁgggrumof Crystalline FormE of the
hem f umar a e sa f

Flgure shows a representative FT-Raman spectrum of Crystalline Form A of
the hemifumarate salt of Compound L

Figure 6 shows a representative FT-Raman spectrum of Crystalline Form B of the
hemifumarate sait of Compound L.

Figure 7 shows a representative FT-Raman spectrum of Crystalline Form C of the
hemifumarate salt of Compound L. |

Figure 8 shows a representative FT-Raman spectrum of Crystalline Form D of
the hemifumarate salt of Compound I.

Figure 9 shows a FT-Raman spectrum of Crystalline Form E of the hemifumarate

salt of Compound 1.

Disclosure of the Invention

The Hemifumarate Salt of Compound 1

We have now found that Compound I can be obtained as a hemifumarate salt,
which possesses a number of advantageous pharmaceutical properties (including, for
example, favourable stability and low hygroscopicity) that enable it to be conveniently
handled, processed and formulated for administration to a patient.

Therefore, in a first aspect, the present invention provides a hemifumarate salt of
Compound L.

The hemifumarate sait of Compound I may exist in the amorphous form or it may
exist in one or more crystalline forms, as described further below.

Suitably, the hemifumarate salt of Compound I is substantially crystalline. By
“substantially crystalling”, we mean that the degree of crystallinity, as determined by X-
ray powder diffraction data, is conveniently greater than about 20%, more conveniently

greater than 60%, even more conveniently greater than about 80%, and preferably greater

than about 90%.



Di scl osure of the Invention The Hem fumarate Salt of Conpound I
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salt of conpound
the hem1fumarate salt of compound I.

The Crystalline Form A of the hemifumarate salt of Compound I is characterised in
that it provides an X-ray powder diffraction pattern substantially as shown in Figure 1.
The most prominent X-ray powder diffraction peaks for the Crystalline Form A of

the hemifumarate sait of Compound I are shown in table 1:

Table 1 — The most prominent peaks of Crystalline Form A of the hemifumarate salt of

Compound 1
2-Theta d value Intensity
in deg in Angstrom
6.9 12.780 Medium
10.1 8.711 Medium
10.8 8.315 Medium
12.1 7.280 Medium
15.7 5.641 Medium
168.2 5.471 Small
17.5 5.053 Medium
18.1 4.895 Medium
20.4 4,357 Medium
20.7 4278 Strong
22.1 4.028 Medium
24.0 3713 Medium
27.3 3.268 Medium

According to the present invention there is provided Crystalline Form A of the
hemifumarate salt of Compound I, wherein said Crystalline Form has an X-ray powder

diffraction pattern with at least one specific peak at about 2-theta = 20.7°.



The Crystalline Form A of the hem fiinmarate salt of Conpound I is

characteri | t it provides an X-ray powder diffr | tern
substanti a ﬁ%og@sﬁs gwn in Figure 1. The nost prom nﬁ/hé??%%“?

powder diffraction peaks for the Crystalline Form A of the

hem fumarate salt of Conpound | are shown in table 1: Table 1 - The
nost prom nent peaks of Crystalline Form A of the hem fumarate salt
of Conpound | 2-Theta d value Intensity in deg in Angstrom 6.9
12. 780

-6-

According to the present invention there is provided Crystalline Form A of the
hemifumarate salt of Compound I, wherein said Crystalline Form has an X-ray powder-
diffraction pattern with at least one specific peak at about 2-theta = 6.9°, 17.5°, 18.1°, or
20.7°.

According to the present invention there is provided Crystalline Form A of the
hemifumarate salt of Compound I, wherein said Crystalline Form has an X-ray powder
diffraction pattern with specific peaks at about 2-theta = 6.9% 17.5°, 18.1°, and 20.7°.

According to the present invention there is provided Crystalline Form A of the
hemifumarate salt of Compound I, wherein said Crystailine Form has an X-ray powder
diffraction pattern with at least one specific peak at about 2-theta = 6.9°, 10.1 %, 10.6 °,
12.1° 17.5°, 18.1° or 20.7°.

According to the present invention there is provided Crystalline Form A of the
hemifumarate salt of Compound I, wherein said Crystalline Form has an X-ray powder
diffraction pattern with specific peaks at about 2-theta = 6.9°, 10.1°, 10.6°, 12.1°, 17.5°,
18.1° or 20.7°.

According to the present invention there is provided Crystalline Form A of the
hemifumarate salt of Compound I, wherein said Crystalline Form has an X-ray powder
diffraction pattern with specific peaks at about the values listed in Table 1 above.

According to the present invention there is provided Crystalline Form A of the
hemifumarate salt of Compound I, wherein said Crystalline Form has an X-ray powder
diffraction pattern substantially the same as the X-ray powder diffraction pattern shown
in Figure 1.

The Crystalline Form A of the hemifumarate salt of Compound I is further
characterised by having a FT-Raman spectrum substantially the same as that shown in
Figure 5.

Also according to the present invention, there is provided a process for the
production of crystallinc form A of the hemifumarate salt of compound 1, comprising the

steps of:
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(i) providing a solution containing the hemifumarate salt of compound I; and
(i) subjecting the solution to conditions of reduced temperature and/or pressure
for a time such that formation of crystals of the form A of the hemifumarate salt of

compound I takes place.

Crystalline Form B of the hemifumarate salt of Compound 1
According to a further aspect, the present invention provides Crystalline Form B of

the hemifumarate salt of compound 1.

The Crystalline Form B of the hemifumarate salt of Compound I is characterised in
that it provides an X-ray powder diffraction pattern substantially as shown in Figure 2.

Crystalline Form B possesses only a single XRPD peak at 2.7° (2-theta).

Therefore, according to the present invention there is provided Crystalline Form B
of the hemifumarate salt of Compound I, wherein said Crystalline Form has an X-ray
powder diffraction pattern with a specific peak at about 2-theta = 2.7°.

According to the present invention there is provided Crystalline Form B of the
hemifimarate salt of Compound I, wherein said Crystalline Form has an X-ray powder
diffraction pattern substantially the same as the X-ray powder diffraction pattern shown
in Figure 2.

The Crystalline Form B of the hemifumarate salt of Compound 1 is further
characterised by having a FT-Raman spectrum substantially the same as that shown in

Figure 6.

Crystalline Form C of the hemifumarate salt of Compound ]
According to a further aspect, the present invention provides Crystalline Form C of

the hemifumarate salt of compound I.
The Crystalline Form C of the hemifumarate salt of Compound I is characterised in

that it provides an X-ray powder diffraction pattern substantially as shown in Figure 3.
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The most prominent X-ray powder diffraction peaks for the Crystalline Form C of

the hemifumarate salt of Compound I are shown in Table 2:

Table 2 — The most prominent peaks of Crystalline Form C of the hemifumarate salt of

Compound [

2-Theta Intensity

in deg
7.0 strong
9.5 medium
1.3 medium
12.5 medium
15.2 medium
18.0 medium
19.4 medium
21.4 strong
21.8 medium
24.7 medium

According to the present invention there is provided Crystalline Form C of the

hemifumarate salt of Compound I, wherein said Crystalline Form has an X-ray powder

diffeaction pattern with at least one specific peak at about 2-theta = 7°.

According to the present invention there is provided Crystalline Form C of the

hemifumarate salt of Compound I, wherein said Crystalline Form has an X-ray powder

diffraction pattern with at least one specific peak at about 2-theta = 21.4°,

According to the present invention there is provided Crystalline Form C of the

hemifumarate salt of Compound I, wherein said Crystalline Form has an X-ray powder

diffraction pattern with specific peaks at about 2-theta=7° and 21.4°.

According to the present invention there is provided Crystalline Form C of the

hemifumarate salt of Compound I, wherein said Crystalline Form has an X-ray powder

diffraction patiern with specific peaks at about 2-theta =7°,9.5°% 12.5° 15.2° and 21.4°.
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According to the present invention there is provided Crystalline Form C of the
hemifumarate salt of Compound I, wherein said Crystalline Form has an X-ray powder
diffraction pattern with specific peaks at about the 2-theta values listed in Table 2 above.

According to the present invention there is provided Crystalline Form C of the
hemifumarate salt of Compound I, wherein said Crystalline Form has an X-ray powder
diffraction pattern substantially the same as the X-ray powder diffraction pattern shown
in Figure 3.

The Crystalline Form C of the hemifumarate salt of Compound I is further
characterised by having a FT-Raman spectrum substantially the same as that shown in
Figure 7.

Also according to the present invention, there is provided a process for the
production of crystalline form C of the hemifumarate salt of compound I, comprising the
steps of:

(i) providing a solution containing the hemifumarate salt of compound I; and

(ii) subjecting the solution to conditions of reduced temperature and/or pressure
for a time such that formation of crystals of the form C of the hemifumarate salt of

compound I takes place.

Crystalline Form D of the hemifumarate salt of Compound I

According to a further aspect, the present invention provides Crystalline Form D of
the hemifumarate salt of compound 1.

The Crystalline Form D of the hemifumarate salt of Compound 1 is characterised in
that it provides an X-ray powder diffraction pattern substantially as shown in Figure 4.

The most prominent X-ray powder diffraction peaks for the Crystalline Form D of

the hemifumarate salt of Compound I are shewn in Table 3:



Medi um 27.3 3.268 Medi um According to the present invention
there is provid ystalline Form A of the hem funmarate f
Conpound I?’ gﬁ%%‘9said Crystalline Formhas an X-ray bmﬁmm43
diffraction pattern with at | east one specific peak at about 2-theta
20.7. - 6 - According to the present invention there is
provided Crystalline Form A of the hem fumarate salt of Conpound I,
wherein said Crystalline Formhas an X-ray powder diffraction pattern
wth at |east one specific peak at about 2-theta = 6.9, 17.50, 18. 10,
or 20.7. According to the present invention there is provided
Crystalline Form A of the hem fumarate ialt of Conpound |, wherein
said Crystalline Formhas an X-ray pom& P diffraction pattern with
specific peaks at about 2-theta = 6.90, 17.5, 18.1, and 20.7.

Accordi ng
A of the T : s . y - Sart S
Form has afi— 2y pomder dlffractlon pattern mnth at | east one
specific -9, . —10; 5-18.1
or 20.7. 2-Theta : Intens;ty
in deg
3.5 medium
7.1 medium
10.7 strong
12.0 | medium
14.3 medium
20.0 medium
21.5 strong
252 medium

According to the present invention there is provided Crystalline Form D of the
hemifumarate salt of Compound I, wherein said Crystalline Form has an X-ray powder
diffraction pattern with at least one specific peak at about 2-theta = 10.7°.

According to the present invention there is provided Crystalline Form D of the
hemifumarate salt of Compound I, wherein said Crystalline Form has an X-ray powder
diffraction pattern with at least one specific peak at about 2-theta = 21.5°.

According to the present invention there is provided Crystalline Form D of the
hemifumarate salt of Compound I, wherein said Crystalline Form has an X-ray powder
diffraction pattern with specific peaks at about 2-theta = 10.7° and 21.5°.

According to the present invention there is provided Crystalline Form D of the
hemifumarate salt of Compound 1, wherein said Crystalline Form has an X-ray powder
diffraction pattern with at Jeast one specific peak at about 2-theta=7.1° 10.7°, or 21.5°,

According to the present invention there is provided Crystalline Form D of the
hemifumarate salt of Compound I, wherein said Crystalline Form has an X-ray powder

diffraction pattern with specific peaks at about 2-theta = 7.1°, 10.7° and 21.5°.



According to the present invention there is provided Crystalline Form
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about 2-theta = 6.9, 10.10, 10.6, 12.1, 17.5, 18.1 or 20.7.

According to the present invention there is provided Crystalline Form

A of the hem fumarate salt of Conpound I, wherein said Crystalline
Form has an X-ray powder diffraction pattern with specific peaks at
about the values listed in Table 1 above. According to the
present invention there is provided Crystalline FormA of the

hem funmarate salt of Conpound I, wherein said Crystalline Formhas an
X-ray powder diffraction pattern substdhtially the same as the X-ray
powder diffraction pattern shown in Figure 1. The Crystalline
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characterised by having a FT-Raman spectrum substantially the same as that shown in

Figure §.

Crystalline Form E of the hemifumarate salt of Compound I

According to a further aspect, the present invention provides Crystailine Form E of
the hemifumarate salt of compound 1.
The Crystalline Form E of the hemifumarate salt of Compound 1 is characterised in

that it provides a FT-Raman spectrum substantially the same as that shown in Figure 9.

The crystalline forms of the hemifumarate salt of Compound I, particularly
Crystalline€ Form A, has been found to possess particularly good stability and low
hygroscopicity,

The term “stability” as defined herein includes chemical stability and/or solid
state stability.

By “chemical stability”, we include that the respective compounds can be stored

. in an isolated form, or in the form of a formulation in which it is provided in admixture
with pharmaceutically acceptable carriers, diluents or adjuvants (e.g. in an oral dosage
form, such as tablet, capsule etc.), under normal storage conditions, with a limited degree
of chemical degradation or decomposition.

By “solid state stability”, we include that the respective compounds can be stored

in an isolated solid form, or in the form of a solid formulation in which it is provided in
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aspect, the present invention provides Crystalline FormC of the
hem f umar airgswifigant degrecopiéniidostyte transformigiiorCls s eaystallifatiqny reprEtadfsatione

X oy P R Pl o s N P gure
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as equipment, sample preparation or machine used). In particular, it is generally known
that intensities in an X-ray powder diffraction pattern may fluctuaie depending on
measurement conditions and sample preparation. For example, persons skilled in the art
of X-ray powder diffraction will realise that the relative intensity of peaks can be affected
by, for example, grains above 30 microns in size and non-unitary aspect ratios, which
may affect analysis of samples. The skilled person will also realise that the position of
reflections can be affected by the precise height at which the sample sits in the
diffractometer and the zero calibration of the diffractometer. The surface planarity of the
sample may also have a small effect. Hence a person skilled in the art will appreciate that
the diffraction pattern data presented herein is not to be construed as absolute (for further
nformation see Jenkins, R & Snyder, R.L. ‘Introduction to X-Ray Powder
Diffractometry’ John Wiley & Sons, 1996). Therefore, it shall be understood that the
crystalline forms of the hemifumarate salt of Componnd I of the present invention are not
limited to the crystals that provide X-ray powder diffraction patterns identical to the X-
ray powder diffraction patterns shown in the accompanying Figures and any crystals
providing X-ray powder diffraction patterns substantially the same as that shown in
Figures fall within the scope of the present invention. A person skilled in the art of X-ray
powder diffraction is able to judge the substantial identity of X-ray powder diffraction
patterns.

In the preceding paragraphs defining the X-ray powder diffraction peaks for the

crystalline forms of the hemifumarate salt of Compound 1, the term “at about™ is used in

the expression “...at about 2-theta =...” to indicate that the precise position of peaks (i.e.

the recited 2-theta angle values) should not be construed as being absolute values. It is
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also stated in the preceding paragraphs that the crystalline forms of the hemifumarate salt
of compound 1 provide X-ray powder diffraction patterns ‘substantiafly’ the same as the
X-ray powder diffraction patterns shown in the accompanying figures. It shall be
appreciated that the use of the term ‘substantially’ in this context is also intended to
indicate that the 2-theta angle values of the X-ray powder diffraction patterns may vary
slightly as consequence of the inherent experimental variations that can occur with these
measurements. Consequently, the peaks traces shown in the Figures cannot be construed
as absolute.

Generally, 2 measurement error of a diffraction angle in an X-ray powder
diffractogram is about 2-theta = 0.2° or less and such degree of a measurement etror
should be taken into account when considering the X-ray powder diffraction pattern data
described herein, Therefore, where it is stated, for example, that the crystalline form has
an X-ray powder diflfraction pattern with at least one specific peak at about 2-theta =
15.2° then this can be interpreted as being 2-theta = 15.2° plus or minus 0.2°.

Likewise, the intensity of individual peaks in a FT-Raman spectrum may also
thange slightly depending on the sample concerned and the measurement conditions, but
a person skilled in the art will be able to determine whether two FT-Raman spectra are

substantially the same.

Process of preparation
According to a further aspect of the invention, there is provided a method of

preparing a hemifumarate salt of Compound I, said method comprising the step of
reacting the free base of Compound I with fumaric acid in the presence of a suitable
solvent.

The free base of Compound I can be prepared according to the procedure set out
in Example 3 of W(02004/103306.

Any suitable solvent may be used to form the hemifumarate salt of compound I,
although the solvent and experimental conditions utilised may influence the solid state

form of hemifumarate salt that is obtained.



21. 8medi um 24. 7medi um According to the present invention there
is provided Crystal|line Form C of the hem fumarate salt_of Conpound

|, wherei "W8aP "‘@ﬁ"%tal | ine Form has an X-ray powder di]fqy%{'q%@ 8143
pattern with at | east one specific peak at about 2-theta = 7.
According to the present invention there is provided Crystalline Form

C of the hemfumarate salt of Conpound I, wherein said Crystalline
Form has an X-ray powder diffraction pattern with at | east one
speci fic peak at about 2-theta = 21.40. According to the present

invention there is provided Crystalline FormC of the hem fumarate
salt of Conpound |, wherein said Crystalline Formhas an X-ray powder
diffraction pattern with specific peak§4at about 2-theta = 70 and

21. 4. According to the present invention there is provided
Crystalline Form C of .the.hem fu te.salt of Conpound |, wherei

Sal 0 Grystal | AchessPkiled et WY GLAMER ot perOT gl v het
speci fi c poaditordtforadaiyihg duttthedad fotmallodreactibd. 5 , 15.20 and 21.40. - 9

- According to the present invention there is provided, .
Crystal line Fogi‘h“%lymm’etf%é%ﬁﬁrﬂfﬁalﬁﬁ?“aﬁé isdissplved toggthpotitufumaricadd & %

sai d O ystsakdbld\@1Verd @udhas tide Ees"cﬁ%dﬂ@‘ﬂﬁ%c&ﬁﬂaﬁ{riﬁg %ﬂj{mmgt ABErRatieiyD
specific peaks at about the 2-theta values listed in Table 2 above.
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Form has an X-ray powder diffraction pattern substantia same
as the X- salyepbwdaitablyf theatodytion isattirted rfo stheilivatei mixing)of ¢hed free base Fhe
Crystal | i ngFa0m Faff b MU ButiShlay Rk ol idnt | er
characterise&ggy aV|%g%gm%$-ﬁahgﬁkg%egt?un?ghﬁé?gﬁgﬁﬁ.f%n%ﬁggégﬁg as
t hat showalthoughithpprecedure may also be performed at higher temperatures.

The hemifumarate salt form of Compound 1 of the invention may be isolated
using techniques which are well known to those skilled in the art, for example decanting,
filtering or centrifuging. Suitably, the salt is collected by filtration.

The method may additionally comprise the further steps of washing the
hemifumarate salt of Compound I with a suitable solvent; and drying the salt. Preferably
the washed salt is dried under vacuum. It will be appreciated by the skilled person that
drying temperature and drying time may affect the solid state properties of compounds

" that are in the form of solvates (e.g. desolvation may occur at elevated temperatures
and/or reduced pressure).

The particular crystalline forms A to E of the hemifumarate salt of Compound I
can be formed by crystallising the hemifumarate salt from different solvent systems and
under different conditions, as described further in the accompanying examples.

In some cases, a particular crystalline form of the hemifumarate salt of Compound
I can be formed by reacting the free base of Compound 1 with fumaric acid under
specified conditions. In other cases, a particular crystalline form can be prepared by re-
crystallising the hemifumarate salt of Compound I under certain specified conditions.

The invention also provides, a process for preparing crystalline form C of the
hemifumarate salt of compound I, comprising the steps of:

(i) providing a solution containing the hemifumarate salt of compound I; and



Al so according to the present invention, there is provided a prloces?
for the production of crystalline formC of the hemfumarate salt o
corrpoundpl‘,VO(?BWfW?‘@? ng the steps of: (i) provi diHg/eS2E6 it Hn
containing the hem fumarate salt of conpound I; and (i)

subj ecting the solution to conditions of reduced tenperature and/or
pressure for a tinme such that formation of crystals of the form C of
the hem fumarate salt of conpound | takes place. Crystalline FormD
of the hem fumarate salt of Conpound I According to a further
aspect, the present invention provides Crystalline FormD of the

hem funmarate salt of conpound I. The Crystalline FormD of the
hem fumarate salt of Conmpound | is chal&eterised in that it provides
an X-ray powder diffraction pattern substantially as shown in Figure
4. The nost promnent X-ray powder diffraction peaks for the
Crystal | i ne Fofithpbigstingribe padviigireondidons aif redyedQemperatmrs! andfoe pefsown i n

Table 3! g5 4Qinie sLaR Gt :’rorhqa-nrgr‘f Fﬁgﬁ&t&g:ﬁg%ﬁ% ke Rlminddlshi DE

Form D of the hem fumarate s
compound I takes place.

In the above method, the solution of step (i) may be provided by dissolving the
hemifumarate salt into a suitable solvent. The selection of a suitable solvent is within the
ability of one skilled in the art. An example of a suitable solvent for preparation of the
form C of the hemifumarate salt is an alcohol e.g. ethanol.

The solution of step (i) may be provided at an elevated temperature ie. a
temperature above ambient conditions (e.g. 25°C). The elevated temperature js preferably
less than 70°C, such as less than 60°C, for example less than 50°C or less than 45°C.

From a temperature solubility profile generated for crystal forms A and C, it is
seen that both forms exhibit a similar solubility profile in ethanol at temperatures below
50°C (with form C exhibiting higher solubility at temperatures greater than 50°C).
However, surprisingly, it is possible to obtain high yields of Form C (e.g. greater than
60%, 70%, 80%, 90%, 99%) at temperatures less than 50°C using the above method.
Without wishing to be bound by theory, it is believed that this surprising result is due to
the Form C exhibiting faster precipitation kinetics than form A.

When subjecting the solution to conditions of reduced temperature and/or
pressure, the temperature, the pressure or both may be reduced. In preferred
embodiments, both the temperature and pressure are reduced, for example by reducing
the temperature and then reducing the pressure.

Following the step of subjecting the solution to conditions of reduced temperature
and/or pressure, the solution may be subjected to a filtration step in order to tecover the
crystals of Form C, formed in the process.

In embodiments where the temperature is reduced, the temperature reduction may
be greater than 5°C, The temperature reduction may also be less than 30°C, for example
less than 20°C or less than 15°C. In an aspect, the temperature reduction is in the range
from 8-12°C, e.g. about 10°C.
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In embodiments where the pressure is reduced, the pressure may be reduced to a
value of less than 200mBar, e.g. less than 100mBar or less than 50mBar. When reduced,
the pressure will generally be greater than 10mBar. In an aspect, the pressure is reduced
to a value in the range from 10-30mBar e.g. about 20 mBar.

The time required for the formation of crystals of polymorph C in solution during
and/or after the step of reducing the temperature and/or pressure of the hemifumarate salt
{¢.g. before isolation of the crystals from solution e.g. by filtration) will depend on the
reaction conditions. In general, to avoid significant loss of the form C crystals once
formed (e.g. by conversion to crystals of form A} in solution, the time will be less than 4
hours, e.g. less than 3 hours, such as less than 2 hours or less than 90 minutes e.g. about
an hour.

In order to maximise the yield of crystals of form C from solution, the time
required for the formation of crystals of polymorph C in solution during and/or after the
step of reducing the temperature and/or pressure of the hemifumarate salt (e.g. before
isolation of the crystals from solution e.g. by filtration) will generally be greater than 1
minute, for example greater then 5 minutes or greater than 15 minutes such as greater
than 30 minutes.

In order to optimise the formation of form C i.e. maximise its formation from
solution and minimise its loss due to conversion to other forms, the time may be in the
range from 30-90 minutes, e.g. 45-75 minutes e.g. about an hour.

The invention also provides, a process for preparing crystalline form A of the
hemifumarate salt of compound I, comprising the steps of:

(i) providing a solvent containing the hemifumarate salt of compound ; and

(i) subjecting the liquid to conditions of reduced temperature and/or pressure for
a time such that formation of crystals of the form A of the hemifumarate salt of
compound 1 takes place.

In the above method, the solution of step (i) may be provided by dissolving the
hemifumarate salt into a suitable solvent. The selection of a suitable solvent is within the

ability of one skilled in the art. An example of a suitable solvent for preparation of the



According to the present invention there is provided Crystalline Form

D of the 'fothz@5@5e salt of Conpound |, wherein said %ﬁﬁ%ﬁ@&?ﬁs

Form has a owder diffraction pattern with at |

speci fic peak at about 2-theta = 10.70 . According to the present
invention there is provided Crystalline FormD of the hernifunmarate
salt of Conpound |, wherein said Crystalline Formhas an X-ray powder
diffraction pattern with at | east one specific peak at about 2-theta
= 21.5. According to the present invention there is provided
Crystalline Form D of the hem fumarate salt of Conpound I, wherein
said Crystalline Formhas an X-ray powder diffraction pattern with
speci fic peaks at about 2-theta = 10. 7Yand 21. 50. According to
the present invention there is provided Crystalline FormD of the

hem fumarat e sal t ,of ound ] . wherein sai ystalline Formhas an
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di ffracti gg apettmefetddolwaeeal:kire peaks at about 2-theta = 7.1, 10.70
and 21.50. According to the present invention there is
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w th specific peaks at about "the val ues shown in Table 3 above.
Accor di ng sl affremppunslehin prystehforore.g- Hergdve & splpten eregpining styafialsi eieheor m
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of Corrpounzgsol be greater than than 30°C, for example greater than 40°C or 45°C. In an aspect, the
elevated temperature is about 50°C.

Following step (i), in cases where the solution contains crystals of the
hemifumarate salt of compound ], the solution may be cycled through a temperature cycle
during which the solution temperature is raised to a level greater than the elevated
temperature (e.g. a level at which greater than 80%, e.g. greater than 90% e.g. greater
than 99%, e.g. substantially all of the c'rystals present in solution are in Form A) and then
reduced to a level below the elevated temperature (¢.g. to a temperature at which greater
than 80%, e.g. greater than 90% e.g. greater than 99%, e.g. substantially all of the crystals
present in solution are in Form C) before raising the temperature again to a valuc above
the elevated temperature. This cycling stage ensures that the crystals are predominantly in
the required form A before the stage of subjecting the solution to conditions of reduced
temperature and/or pressure in stage (ii) above. In addition, the transformation of the
crystals from form A to C and back again also serves to reduce the level of impurities
within the crystals. The solution may be cycled as described above one or more times e.g.
2 or more; 3 or more or 4 or more times. The solution may be cycled 10 or fewer times,

e.g. 8 or fewer times, such as 6 or fewer times. In an aspect, the solution is cycled 1-3 eg.

two times.



According to a further aspect, the present invention pr ovi des
Crystalline FormE of the hem fumarate salt of conpoun

|, Th
Crystal | i nEORBIOMEHEIBHE t he heni fumarate salt of Corrpounopqwﬁl%‘m"{mslg3
characterised in that it provides a FT-Raman spectrum substantially

the same as that shown in Figure 9. The crystalline fornms of
the hem fumarate salt of Conpound I, particularly Crystallind Form A
has been found to possess particularly good stability and | ow
hygroscopi city. The term "stability" as defined herein includes
chem cal stability and/or solid state stability. By "chem cal

stability"”, we include that the respective conpounds can be stored in
an isolated form or in the formof a-#8rnulation in which it is
provided in adm xture w th pharnaceuti caIIy acceptable carriers,

di l uents or adj uvants (e. in an oral mg form,such as Egb%‘g%,
capsul e etc.), 'Elﬁ%lé?PeFfoF PMRITHRE S “HBARPPYSOHE leyateh emPeTaRyS ree
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subjecting the solution to conditions of reduced pressure, this initial temperature is also



- 13 - also stated in the precedi ng paragraphs that the crystalline
forms of t rate salt of compound | provide X-ray powdler
diffracti ﬂ%ngfo?]gﬁ ga substantial |y’ rr}[)he sarrepas t he X-]?Cdjym%fSW@IH
diffraction patterns shown in the acconpanying figures. It shall be
appreciated that the use of the term'substantially' in this context
is also intended to indicate that the 2-theta angl e values of the
X-ray powder diffraction patterns nmay vary slightly as consequence of
t he i nherent experinental variations that can occur with these
measur enents. Consequently, the peaks traces shown in the Figures
cannot be construed as absol ute. gﬁger ally, a neasurenent error

of a diffraction angle in an X-ray po F diffractogramis about
2-theta = 0.2 or less and such degree of a nmeasurenent error shoul d
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Process of preparation Accordi n% to a further aspect of
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obt ai ned.

6°C/hour or less, or 4°C/hour or less. The temperature may also be reduced at a rate
greater than 1°C/hour e.g. greater than 2°C/hour.

In embodiments where the pressure is reduced, the pressure may be reduced to a
value of less than 300mBar, e.g. less than 200mBar or less than 100mBar. When reduced,
the pressure will generally be greater than 30mBar. In an aspect, the pressure is reduced
to a value of about 100mBar. The pressure reduction will generally be used to reduce the
solvent level e.g. by greater than 5%, e.g. greater than 10%, such as greater than 15%.
The solvent level may be reduced by less than 50%, e.g. less than 40% such as less than
30% or less than 20%.

The time required for the formation of crystals of polymorph A in solution during
and/or after the step of reducing the temperature and/or pressure of the hemifumarate sait
(e.g. before isolation of the crystals from solution e.g. by filtration} will depend on the
reaction conditions. In general, to promote formation of crystals of form A, the time may
be greater than 2 hours, e.g. greater than 3 hours, e.g. greater than 4 greater or greater
than 5 or 6 hours. The time may also be less than 36 hours, e.g. less than 24 hours, e.g.

less than 12 or 8 hours.



A person skilled in the art will be able to select appropriate
reaction tines and conditions for carrying out the salt_ formation
reaction. WO2010/08%0% 3| v the free base of conpound | i&CTVELLEGHY3
together with fumaric acid in a suitable solvent (such as those
described in the acconpanyi ng exanples). Alternatively, a solution of
free base of Conpound | may be dissolved in a suitable solvent and

m xed wth a solution of fumaric acid (which is dissolved in either
the sane or a conpatible solvent). Suitably, the solution is stirred
to facilitate mxing of the free base of Conpound | and the fumarie
acid. The solution my be m xed at anbient tenperature although the
procedure may al so be perforned at hi gk&r tenperatures. The
hem fumarate salt form of Conpound |I of the invention may be isol ated
usi ng techni ques which are well known to those skilled in the art

for exanpl e déeaptefamgd asrest; beternyprovidedmprosessir pgparmgicrxsilline forreA 98 ¢
is collect o f i . ];;ga% additionally

conpri se ttﬁéejh%?’{nhaé&rté ga?te"ggmg?““\%%%ﬁgﬁg“%ﬁﬁg‘e fumarate salt of
Conpound | wi t i) previditgadbadvenbbandaitipg shechetifpmpgtet sals of adropoupy &f wireadyh y

t he washed,salt.is dri neer AN I he
skilled peP&&HHtaRds Pr&?@?dn%{ e?@?ﬁfp%?%%%%f%%ﬂ&”&?@‘.ﬂ?§er??‘%5%3351§ fcg%%ai t he
solid statfempraaperti es of compounds that are in the formof solvates

(5,9, o001 Va5 A B ARy O b

hem f umar & gnizaduch Qhat Gormneidn tbfl crgadls e the ferrd Abyf dieyldnsifunasitagalt e
hem fumarate salt fronédi fferent solvent systens and under different
condi t i onscompgudelies BBEE:further in the acconpanyi ng exanpl es.

In sone cases, vehoRA frictd Sp Gi Wlsahulibd R cfdedth@hgh HeentperdeioRlatengal t
of Conpound | can be formecr y. reacti ngl t he freﬁl bg}s?e of npound |
wi th fumarveichgiedoliHeremppaing isdasddndileycd gty thap fhecrevaisd dupegpture
par ti cul ar, Quystadetd® al18VeMbASR 1R IVRRE Bhfkrahife b0t &Mﬁiégi{He harhpghnirbe
hem funmarate salt of Conpound | under certain specified conditions.

The i nventigsin tap sdupateye Beslevaeqieppd’IE or preparing crystalline form

C of the h?qum%ﬁe&,%éelwﬂeﬁ HaRHAHe Inay $OIRAL Si°09 the steps of
(i) providing a solution containing the hemfumarate salt of conpound

|; and - 15 - In this aspgqti the trrtperabird mgy bhierissdlabevieche elevatedriempargiig apd
reduced tegpelabil BeBldh Ll REATHROby fbdul SBoRUER. dddals- it i on of

crystals o orm the he umarate salt of “conpound | takes
pl ace. In this aspect, step (ii) the temperature reduction may takes place in stages i.e. the

temperature is reduced, the pressure is reduced and then the temperature is reduced again.
The temperature may be initially reduced to a value of 25-35°C, e.g. about 30°C before
the pressure is reduced. The temperature may then be reduced to about 20-25°C, e.g.
about 20°C.

Further experimental details are provided in the Examples.

Pharmaceutical Preparations and Medical Uses

In accordance with the invention, the hemifumarate salt of Compound I (including
any one of its crystalline forms A to E as defined herein) may be administered orally,
intravenously, subcutaneously, buccally, rectally, dermally, nasally, tracheally,
bronchially, by any other parenteral route, or vig inhalation, in the form of a
pharmaceutical preparation comprising the salt or one of its crystalline forms Ato Eina

pharmaceutically acceptable dosage form.



In the above nethod, the solution of step (i) may be provided by

di ssol vin umarate salt into a suitable solve

sel ection obnﬁuﬂﬁ&@gble solvent is within the ability g%n@&gayﬁw$f%d
in the art. An exanple of a suitable solvent for preparation of the
formC of the hem fumarate salt is an al cohol e.g. ethanol. The
solution of step (i) may be provided at an el evated tenperature i.e.
a tenperature above anbient conditions (e.g. 25C). The el evated
tenperature is preferably |l ess than 70C, such as | ess than 60C, for
exanpl e | ess than 50C or | ess than 45C From a tenperature
solubility profile generated for crystal forns A and C, it is seen
that both fornms exhibit a simlar squBFrlty profile in ethanol at

t enperatures bel ow 50C (with form C exhibiting higher solubility at

t enper at ures greater t ha C wever i s _possible
o Dbt ai n b g Tymels Ugrelmartin berp gt sucstrormufl b intdies GRS Bt
90% 999 @lcr)LIRR B K30 EFHtht MBRnRAGnaEb@intikiSleR @WAly Tmbﬂ@ﬂerally
Wthout wishing to be bound by theory, it is belleved tha%mh mcmde

sur pri si ng("pasenigrelly’ s atiweed dercle IFEFMIT tagdes pelt pHgInFHeos, W

preci pi tatyon. ki neidesuiRn hek Cp@ht%neal intrastafHE NouB UM RGNS 4@ ihiMrticular
solution to conditions of redu erature and/ or pressure, the

t enper at urlejectndmeaqdr inBisignktoor hpwt Ha rtb@ycatﬁe of dargrs cgimalsy Siehepschieags, the
enbodi ment ! WrGs BGalliRORERSIA § €

exanpl e byﬁe’rmeglucﬁtlég hg%ﬁpe?gt(@?gggﬁgﬁfﬁﬁn rcseda{c?nlg the pr esysﬁl?le.
Fol | owi ng bereelnstistpred hlose by actliemgtivete adwinigiiaton ascomppsiians dhepngfination
reduced tenperature an /or I may be subjected to
afiltrati®d gttaerﬁaceﬂmﬁ &y ﬁ?é‘%@%’ré"?ﬁgﬁgr"%@t}s of Form C, fornmed
in the proc ess Dependmg d}rnthe rlisoctieryend shewhatierd to be ieged es aellae thegroute of

[:ggg(ragt u? "F’éla §h {‘rw edu t| tqfﬁﬁpgﬁgﬁr( Egmg%llr%?g&eaogfpﬁszgﬁtalhne

t han 20C oforhessoe E}tﬁhﬂy Béﬁm:ﬁ:ﬁtex&ﬂaa@p;&ﬁg dostast‘(eeettelqser ature reduction i s
in the range fr

where the press é’ei“‘étg V‘@’Gt?égla DPEQPFBP‘BWgS §’ﬂ?18dlﬁﬁ§n5b%ne Oédtﬁeg'atagb © gon\l/lal ue

of less thane290RBabe fBrhr pré@ssed fb@f@r&ﬂﬁﬂﬁﬁfloroﬁntd) assuithhiaphidatatical
When reduced, the g{gessure wi | generg g{ reat ﬁr than 10mBar. In
an aspect , forpulatitne &5 granplethey way bemills QPR t"rf“ta T PPENGE from

10-30nmBar e. 9. hQifing% Qariﬁ@{er aspect of thENRvehiitiE tHeRlid ipfRilich @phiriaceutical
formation of crystals of Cin solution, duyring and/or fter

the step ofompssitien ﬁgnmwgttbﬁ%ewétwee stftpfororppanad | figclgding pry one o
hem f umar aErgstg'lghé ff&ﬁ-tsgA Qeﬁ?rzﬁ deﬁﬁgdaﬁérgﬁ iaf adnhienfe Wahal %hefrﬁm@é&ncally

solution e tration depend on the reaction conditions.
I n general accpmatztwhwast,gﬂnmmr@ﬁmet oss of the formC crystals once

formed (e.g. bym%oéﬁxo%%iﬂ %Qm%a&&%é'sﬁn of ct)ﬁagmn%t)l f1nS RiviHdoR Rwhidihi

time will be less t ours 8@ ess hours, such as | ess
than 2 houemsployed ie secht heomposition wilt deperd o tha senditioanaruatient, to be trepted,

order to max gseth% ﬁgstgl!)lg%%{lggs%%?éﬁttﬁgé eﬂfnloifé?f Bl '&%%te‘r‘ﬁﬂn@@ nor-he

time reqwre‘ﬁ crystals” of pol ynorph In
sol uti on dinvemiyelgnd/ or after the step of reducing the terrper ature

The orystal o frORPESFLIFOR GRS i xbfisH b epiidal B At

greater thagmprisai phermacebiticaligx am:p;bteblgr gailer aquaers Sr monsgesousr sdutwas.er

than 15 m gg}%a&&orxssygtrlspgnséto% gl‘a EITeI{IISIE)II‘;]SaQS v%gl :rlg Qgrtllg ?waders for reconstitution Into
sterile injectable solutions or dispetsions just prior to use. Examples of suitable aqueous
and non-aqueous carriers, diluents, solvents or vehicles include water, ethanol, polyols
(such as glycerol, propylene glycol, polyethylene glycol and the like), and suitable

mixtures thereof, vegetable oils (such as olive oil) and injectable organic esters such as



In order to optimse the formation of formCi.e. nmaxinmse its

L?Lg?t;gpnélhozﬁn Z‘}%Hd on and mnimse its loss due to Coﬂﬁ[ﬁé%b(%@ﬁ%ﬁs

may be in the range from 30-90

45-75 m nutes e.g. about an hour. The invention al so provides, a
process for preparing crystalline formA of the hem fumarate salt of
conpound |, conprising the steps of: (1) providing a solvent
containing the hem fumarate salt of conpound |I; and (i)

subjecting the liquid to conditions of reduced tenperature and/or
pressure for a tinme such that formation of crystals of the form A of
the hem fumarate salt of conmpound | takes place. In the above
met hod, the solution of step (i) may Db& provided by dissolving the
hem funmarate salt into a suitable solvent. The selection of a
suitable s ent, I e ol g\
exanpl e of® %H'st abFl\%Ip &h ‘rﬁd{r}’?%?"agé “!raﬁe%aéér?%jf ?%n %F"lpl %9 th@fglehgf hn

of the henmdterialy stk as mbmhm sbyahx: mbioehaice of the re;;uirad]pamcla'h!ee gdhveem: ofray

al so bea xture [{})%h ‘éie tethanol) with acid (e.g. fumaric
aci d) and HESERAMG A ?‘ésr‘wg RO vt ure of ethanol, fumaric acid

and water e.g. 'Iiheé cubfposifibns Mbedlss thliathﬁthOJfantstwH’f e pﬁbsérdatlvﬂ, w:attmg

80% 20% et hanol :water m xture d cant ai

heni f umar A28 &2 PPUHY B 5 o 21 rf]éiPeréi a?fé‘ts U%SYeaBa" b g?e&fthoﬁ &t

sol vent ( emﬁroo?%ﬂlsﬂg nial@e SR B SthRthison g vaxﬁkﬁfé%):tlwcﬁehaltdﬁe antifungal
hem funmarate salt of conpound I in crystal form

0
sol ution casemtai T 5g2Epls.s Paiphsn o phienabutanolior (hemol rsarbi F“f‘é flgd’ﬁfﬁ‘p%?jhbe

e.g. crystakg.pdf tof HeRaé isotonic ageIﬁesu&WaéJEl!l@ﬂ; &f sci@P chlodidd B Bem
provided at an elevated tenperature i.e. t enper at ure above a ent

condi t i onsPrplenged @Mtlomﬂ@ﬁ‘elm%l?léﬂhﬁf@ﬁﬁ%?@@ frs may bsrtapughiahiopt l}‘ye@g

than 70C, ﬁc':iﬁé}oﬂa%r gﬁﬁs t(f&?rbxﬁg e HiurhifSH &&ﬁﬁteéé@ anﬁhgelﬁtrﬁvﬁﬁﬁg delay
tenperature may a be ‘greater than than 30C, for exanple greater

t han 40C oabsetB@®n.1 n an aspect, the elevated tenperature is about 50C.
Fol 'owi ng st ep f Ly, %a@escﬁso‘?c?er‘f@uﬁéﬁypé e efrRlety E}Q’Hrl%oggé‘&éggalﬁéﬁé%w fhe Of

the hem fumarate sa he sol uti cl ed
t hrough a dbeorptieratiithe ngfemdl&ubcn@nmscm intresnuser lant iﬂmUQIE Psamgy &¢i s

o et 0 edmiRhedir AL Bl f@%@u%d@ﬁsg%{)s%/n LR %Wpﬁmﬁs%zﬂena@ﬁhﬁvel

at which grc %T%l reater t
99% e.g. pambataa:nmlablhw dlte rate of IaMDmny’stoaﬂs @ugﬁsmtdepmdsupqntltmateaf e

in FormA) t hen reduc dtoa el bel ow evat ture
(e.g. to a lfsé’ N ‘\’/{ﬂﬂ &8y g eé’gltjé p?%acﬁy%%(ys 2 a“g Sf?st&l an
90% e. g. gAkah@ivelyhadeldy8d) atsogtiors UfS ha phriestblally ahdmmfstetdde dmgysfbrai Sis
present in_sol a n Form C e raisi.n e tenperature
again to a%%‘f‘ﬂ?hggl&(/‘é géﬂré?ﬁﬁfr@é}lgt%%&?gi%oé[ ‘%h'!g 's cycling stage
ensures that thgeasbistelos fcﬁme aﬁr@ﬁﬂiﬂ madd wfumnuighacroemapsumnitﬁcemﬁ
before the, stage of sub@f sol ut g gon it o:lll'? h reduced
Cermer at ur 8 St B bR ERM T dyecrepl TSI P R ar- o RePRAIES

t ransf or magidoaRhdiatié BEIGE y&ﬁcﬂ}rﬁgrfah@ ﬂ‘iefn@fu[’é & thopdicult pbasier agplbyedaths o
serves to reduce the | evel uriti th| GPahe cr%/stal

sol uti on ni#le herugyeleasy c%“sb‘“d@%‘i’llr%egx ?Fé’ BH@‘" SHAJRPIE pRlguers "Ep“%i or

nore; 3 or &%ﬁh&&e&) Q{d ﬁmr(ﬁahszarm%é) Dkps: ifijettuble wammuorl@en@msb@ﬁbpmdor
f ewer tlrres g. fewer tines, such as 6 or fewer tines. In an

aspect, they %&aamms)rhe.dsugcrydwewn@s 8t @erogmylsigns hich are compatible with body

tissues. The injectable formulations can be sterilized, for example, by filiration through a
bacterial-retaining filter or by incorporating sterilizing agents in the form of sterile solid
compositions which can be dissolved or dispersed in sterile water or other sterile

injectable media just prior to use.



- 18 - In an aspect, the tenperature is raised above the

el evated t by about 20C or |ess, for exanple

| ess or aegutg&@%yog | ess e.g. about 5C or |less. The téﬂ%@ﬁ%@ﬁﬁgn%gy
al so be rai sed above the el evated tenperature by about 1C or greater,
e.g. about 2C or greater, such as 3C or greater. In an aspect, the
tenperature is rai sed above the el evated tenperature by about 3-10C
e.g. about 4-10C such as 5-10C e.g. about 5C. I n an aspect, the
tenperature is reduced bel ow the el evated tenperature by about 20C or
| ess, for exanple about 15C or |ess or about 10C or |less e.g. about
5C or less. The tenperature may be reduced bel ow t he el evat ed

tenperature by about 1C or greater, e."§3.‘about 2C or greater, such as
3C or greater. In an aspect, the tenperature is reduced bel ow t he

el evated tenperature b bout_ 3- 10C, . _about 10C uch s 5-10C
o o bout b sBlid" dosqih, FORBS i oEq cidaminftingdt aiptlude, Conaith s &1oy

be the sanpwiersdhd £@nOS. Th 5N sbi®ddsEFEBIAL theheMAGHARSRalt 6f Comodrd |

same. In an aspect, the tenperature Is raised above the e] evated

t enper at ur@chipeiFE one e easts@n%\ﬁ?rmﬁé @ Bsttacally mpysedarish at ksgst aBvut

20C or | €Siert, pﬁérm%&%ﬁ&ll@ é&?t&kle@ﬁf@ﬁt olrgﬁﬁer s@éh %Q@&lhm%ﬂ@t@ér di@Rfunt- 0-
about 5C or I'éss, . g. abou ternati vel in addition, the

t enper at ur@ema\ieaﬁnéfeﬁom\ﬁeoreh@ falemwecttndew@halﬁ gteechem dactdse sudresker ed
bel ow t he r uch
as 5-10C eﬁhc%\é trrf’aﬂnﬁ(g ThE Elﬁt:lU a\/\hy)n Sut@sggl% ?jsgg;zﬂ%(ﬁggelh?lg&!{%or?é a]ﬁrg‘até
condi ti onsgedn“cm; e@iu‘oeﬂpxrexhperreatsunrmmd/aoacmr@slmmeetants Isacht emgleﬁeamlu de,

he pr essunf@hutil RdTRYuBF o SHSHE, IR SRELLEY SHROH) TROLS ol "

the tenperatur ressure a er ature‘may
reduced eidlfier asﬁmdrMmrmalmaEh ynd s:elqmecarbtaiateye)( ®lugion bgtaxﬂmgwgmmgswlnes
t enperat ure t he Vi ce vers%d

L apes (ol § Aol e Pt FRhPRhad by bibing
t hen furt heents edtiics pgyl ddehbleayelatiot ﬂbnostearate h) sbsedbbadsuck ag Baolih end

the t t t t he t t
< br of or oBFPTHARY a1 § SRRSO ReD oF 41 SHELPLTORE S e QO
before su b;bcﬂfe'thylwe glyeols, Qb@itnmqanrmulfm ﬁhdtmﬁﬂﬁes(lﬁcrétﬂ‘d uceel ce o Caphitss,

this initial terrperaturels al s - 19 - preferably |l ess than
e.g. about'¥ee. anfhgillsothf dB??g TR W8y l?ésosﬁ‘ﬂi}‘%"&:“?eﬁ'}/f{e&n%oﬁg&ﬂﬁl o%gl"bf

reduced prgspiéifons of a simiiad typdiina atsb%e%ﬁ?[by@é a$ BNES G k&Y add Rar8-BhIed | ON
to conditions of reduced tenperature and ressure, the solution

may be subgeinsapsulss 4sipg such SkeipiAnts pelacipse o5 mliysugas a5 sl pe high molecular
crystals ofeiEpBlybhylbfd SR 5 xBRplRr OCcess.

Suitably, oral formulations contain a dissolution aid. The dissolution aid is not
limited as to its identity so long as it is pharmaceutically acceptable. Examples include
nonionic surface active agents, such as sucrose fatty acid esters, glycerol fatty acid esters,
sotbitan fatty acid esters (e.g. sorbitan trioleate), polyethylene glycol, polyoxyethylene
hydrogenated castor oil, polyoxyethylene sorbitan fatty acid esters, polyoxyethylene alkyl
ethers, methoxypolyoxyethylene alkyl ethers, polyoxyethylene alkylphenyl ethers,
polyethylene glycol fatty acid esters, polyoxyethylene alkylamines, polyoxyethylene
alkyl thioethers, polyoxyethylene polyoxypropylene copolymers, polyoxyethylene
glycerol fatty acid esters, pentaerythritol fatty acid esters, propylene glycol monofatty
acid esters, polyoxyethylene propylene glycol monofatty acid esters, polyoxyethylene
sorbitol faity acid esters, fatty acid alkylolamides, and alkylamine oxides; bile acid and

salts thereof (e.g. chenodeoxycholic acid, cholic acid, deoxycholic acid, dehydrocholic



I n enbodi nents where the tenperature is reduced, the total

t emper atur‘gﬂzﬁg%%iagn may be greater than 5C e.g gr eat%ﬁ%d&%

greater th eater than 20C or greater than 25C

tenperature reduction may al so be | ess than 40C, e.g. less than 30C,
for exanple less than 20C. In an aspect, the tenperature reduction is
in the range from 35-25C, e.g. about 30C In order to maxim se
the anobunt of crystal formA, the tenperature reduction preferably
takes place slowy e.g. at a rate of 10C hour or less, e.g. 8C hour
or less, 6C/ hour or less, or 4C/ hour or |less. The tenperature may

al so be reduced at a rate greater than_1C hour e.g. greater than

2C hour. I n enbodi nents where thé4 pressure is reduced, the
pressure nay be reduced to a value of |ess than SOOrTBar e.g. Iess

t han 200nBar or | ess than 100nBar. When reduced su
general |y i anrdosalietherepdnamogipeipe of fpuipe &%’B\é@fe fhf’ E’B&W‘é“% g'mve

reduced t o,a;nalue a0 fodl Wur R0k 3aky adia %oﬁ}fseﬁﬁjdélﬁfohﬁds,l atldylphosphitbs
general |y Be used to reduce the solvent |evel tgm%?ﬁeeeater t

5% e.g. gﬁbqtmswwah fattyoacids st of Sasig arRwe cidpidHe SQ@By YA
| evel may ,ﬁ%om’l |s§ﬁ§ gwéiﬂpl%@e{?c Srffee dcAPSadeN@Nsud0Ye Eéiaﬁﬁleséhﬁd

| ess t han oor esst 2 The tine required for the
formation mﬁmccraytsmcallltsaCNSmml ymorph A in solution during and/or after

e P Ol o ot 43fa Whagl AURETRIR, ARMLAL BEAS2 IR, Bfa drlltles can be

hem fumarate sa |so afion o from
sol ution epxgparérywmn I:diamngsl anid sheks bﬁch(hapamlc mtmﬂ@nd eﬂm ¢Q§hﬂ8§0’mﬂ| knpwas .

| n gener al r oot r r y
be great erint'h‘éﬂ?gﬁnﬁ?)eﬁ?%aﬂ iatmg 3§t e’l:h g% g U%n Ea] P%%r.%gqp%gﬁeaét @nﬁan
4hgr eg% eL a1d @ﬁ;eﬂkeljel cbﬁﬁ@n’ﬁoomﬁorﬁmﬁbthastheir k'tﬂeaBT ﬁB aptive ingrediertis) drdgor

t han ours, e.g..less tha urs, .0, r rs.
o0 bkl i SaladpRef e iR 1 Se g F IR B ol Ea
preparing S{e{hﬁieadthhg B@néo@itmﬁnaﬁdetﬂm@nmgsghsmcataed lwa;tdst of conpound { ]
conprising the steps .o ing. a solvent. con i e
hem fumar at e sali¢ ispilepaptsaY of EO%?H@PB\{#“PW m§ RN é:ryﬁgra g'\?le i rg]

el evat ed t QIRes) o aBoaRGn FkAE-Bhoapsulteddl (HriET Afpeopsiate] with oty yrahak of ﬂiem
and (11) subjecting the liquid to conditions of reduced

t enper at ur aboxpeEreBHonsd €3&RFMSf or a tine such that formation of

crystal's of t herfeiifhufifud AR of BbUHRNAIEILER np breeTResy3dllin tokss
pl ace, wherein prior to step (ii) the solution js cycl ed

through a AdaBemay be i finply dividest oy fonmemple ManaydiedtirGRistenper at ure i s
raised to a | evﬁgvﬂ Feg)g@ o3k SrhiCadliMakien idcRRIP Phatidbateng dhpable

reduced to a |lev w the el evated tenperature before raisjing the
t enper at ur emalgiahs splutionsy syspensighbervphandeelegest da additiprio Erhémlﬁ"i‘iartaﬁl s

aspect, t h?al%f%’o%p%gn& PARSIRILNS olRYf Reerfatile BRfs A to E), the liquid dosage
forms may contain inert diluents commonly used in the art such as water or other
solvents, solubilizing agents and emulsifiers such as ethyl alcohol, isopropy] alcohol,
ethyl carbonate, ethyl acetate, benzyl alcohol, benzyl benzoate, propylene glycol, 1,3-
butylene glycol, dimethyl formamide, oils (in particular, cottonseed, groundnut, corn,
germ, olive, castor, and sesame oils), glycerol, tetrahydrofurfuryl alcohol, polyethylene
glycols and fatty acid esters of sorbitan and mixtures thereof. Besides inert diluents, the
oral compositions may also include adjuvants such as wetting agents, emulsifying and
suspending agents, sweetening, flavoring and perfuming agents. Suspensions, in addition

to the active compounds, may contain suspending agents such as ethoxylated isostearyl



In this aspect, the tenperature nmay be rai sed above the el evated

t enper at ur | ower ed bel ow the el evated tenper t
3-10C, e. g&o@ﬁ@ao%&ﬁ&loc In this aspect, step (i ?%éﬂﬁs&%ﬁm%ﬁ%
tenperature reduction may takes place in stages i.e. the tenperature
is reduced, the pressure is reduced and then the tenperature is
reduced again. The tenperature may be initially reduced to a val ue of
25-35C, e.g. about 30C before the pressure is reduced. The
tenperature nmay then be reduced to about 20-25C, e.g. about 20C.
Further experimental details are provided in the Exanples.

Phar maceuti cal Preparations and Medi cal Uses in accordance with
the invention, the hemifunarate salt ofS€onpound | (including any one
of its crystalline forms Ato E as defined herein) may be

adm ni stered oral I?/ i ntravenously, subgut aneously, bucc ?‘ ly,

fectal Iy, dehnl Pylvonediong. sorvripl{andl FroNaDy GriEy &E9OYEGan Pl R

parenter al a]ﬁlﬁ‘i‘rlﬁiﬁme%ayﬂﬂoﬁxdb HRabatd, Adc-abdh, dnb BafREMh afd AixBhavth@esgut i cal
preparation co he salt or oné of its crystalline forns A to

I SIn
E in a phar rracﬁmpewlgy far seotnl 5| vagialsedyinisteption are preferably suppositories
Typical ly,, ﬁt}%ﬁf&rﬁ a?a{réa%ﬁm hehfuddhte A ofOHRAMAE Il(mel'uﬂlﬁ%‘éﬁi}' ng

any one of 1ts toE of the invention na

adni ni st ered oﬁrtad:rwalbne flormsed teExeflthis (nvalmoe titdsaitabje noagrriieing erm!emh
refers to t

ot amuscutart o E RsThid bttt dy B 4o PR MR ary ol
intraarti catlréom kemjpecinire hutaqusiud sifbody empetapira attbthereforqmehén tmgectyh or
| ar ger ani _nal St sg}gh as asc@nﬁ 1S tkclnen Que i fumarate salt of Conpound |
(i ncl udi ng"&hy" BN Tt G R o s A to E) may be

admi ni st ered almaaeramjmﬁraialsﬁlemﬁémmnﬂ o (iaclunding styrakiofits eystalline forms

conpositiops i conbination with. r pac Lcal l o able
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Advantageously, the hemifumarate salt of Compound I (including any one of its

."1"

crystalline forms A to E) of the invention may be orally active, have rapid onset of
activity and low toxicity.

The actual dosage levels of the hemifumarate salt of Compound I in the
pharmaceutical compositions of this invention may be varied so as to obtain an amount of
the active drug that is effective to achieve the desired therapeutic response for a particular
patient, compositions, and mode of administration. The selected dosage level will depend
upon the activity of the compound, the route of administration, the severity of the
condition being treated and the condition and prior medical history of the patient being

treated. However, it is within the skill of the art to start doses of the compound at levels



The amount of the hem fumarate salt of Conpound | of the invention
which is enployed in such a conposition will depend on th ndition,
and patlen‘gB MER0? ¢ eat ed, asnReII as the crys?alIine]¥8%#%§?%ﬂ%ﬁ§h
i s/are enployed, but this can be determ ned non-inventively.

Phar maceuti cal conpositions of this invention for parenteral
injection suitably conprise pharmaceutically acceptable sterile
agqueous or non-aqueous sol utions, dispersions, suspensions or

enul sions as well as sterile powders for reconstitution into sterile
injectabl e solutions or dispersions just prior to use. Exanples of
sui t abl e aqueous and non- aqueous carrlfés di luents, solvents or
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Suitably, oral fornulations contain a dissolution aid. The
dissolutl ot limted as to its identity so
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agents, such as sucrose fatty acid esters, glycerol fatty acid
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al cohol , %@Bp%h&r&q o rbitan and
m Xt ures t?y r eof . Bes%ld!éés(, ll%kg)rft% flf’lﬁeg%tﬁgﬂgft)ﬂhf%@g}ﬁ the s SLb %és:{l ?a” 30

al so i ncl exfteriagjagweehitas trsatolentate comttal iong;da@ahe sgvesmnolf sxnﬁmgngseased The

suspendi n ni.n fdavorin rfu
Suspensi og%rﬁl%:aﬁa }gﬁo}(@’eﬁﬁlﬁ?ster? %geflgr@ttﬁvgn t Hﬁ%’tfﬁﬁ" ?d?%cﬁ)l%?‘{é?’wmmd
suspendi nafiagenosetsefcdymaonst Homyy aé adininSmédearaydubject R isk otbufbiag 8,

pol yoxyet hé/ gne, sor bitol and sorbitan esters, mcrocrystalline
cel | ul oseP“BPEHR| HFHHAP Yahydr oxi de, bentonite, agar-agar, and

tragacant h andThui tcatiteds foiveliietthe hemifumarate salt of Compound I may be used may

therefore improve, maintain or delay the deterioration of the medical condition and/or



Conpositions for rectal or vaginal adm nistration are preferably
suppositories which can be prepared by m xing the hem funmarate salt
of Conpoun¥ORYYI8KYdi ng any one of its crystalline forkfsl/U2Pe/ 06§14
this invention with suitable non-irritating excipients or carriers
such as cocoa butter, polyethylene glycol or a suppository wax which
are solid at roomtenperature but |liquid at body tenperature and
therefore nelt in the rectumor vaginal cavity and rel ease the active
conpound. The hem fumarate salt of Compound | (including any
one of its crystalline forms Ato E) can also be admnistered in the
formof |iposones. As is known in the art, Liposones are generally
derived from phospholipids or other |+p¥d substances. Liposones are
formed by nono- or nulti-lamellar hydrated |iquid crystals which are
di spersed in an aqueous medi um Any non-toxic, physiologically

accept abl ecpfidt nbegmtibitdmbing, buspéctedcafpbdying, of af oskriof daring o eerpberdhn
be used. T@graggt ent conpositions in |iposone formcan contain, in
addition to a c@ﬁpound of the present invention, stabilisers,
preservat i ves, Taxtirmi ‘@inrspyanatiddes treatinent tFaiepatebes pechotd pimgtones ef 4 he
phosphol i pi ds, and the phosphatidyl choli.ne .ecithin t ral
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Press, New York, ,.N.Y. (1976), p33 et seq. Advant ageously, the
heni f umar dt W03t sigie, @Jﬂﬁm?%@tme(tpﬁ%mﬁﬁi ng any one of its crystalline
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to the pathgy isadjueted sy ppvioathk optimsl fthdrdpeutili regpase. Accordi ngly,

the hem fumarate salt of . und, | (including.it rystalline forns
Ato E) is, thdP&¥s ?Cedé‘g'&g?%(‘i%"t“ﬁ etﬁﬁ%*?éﬂ&‘/"eg?c’fu‘iﬁ%‘@%}é&’s‘”‘i&?' di sor ders
medi at ed byo] ymphaade fontpedastng0s, rdtitd) dsrdeo lor edisspdse meidiated by
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system c | upus erythematosus, hashi noto' s thyrojdi nultiple
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associ at ed pherewetifdd ¥ApkYdink or tREAIY Slofisr BRAEI@nspRIn® BGEROn, graft
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denentia. Exanples of cell, tissue or solid organ transplants include
e.g. pancreatic islets, stemcells, bone marrow, corneal .tiss

neur onal tY9SAE/08%8%, ¢ | ung, conbi ned heart-|ung, Ki drFéﬂT’U§ZPQ9@P8“3
bowel , pancreas, trachea or oesophagus. For the above uses the

requi red dosage will of course vary depending on the node of

adm nistration, the particular condition to be treated and the effect
desired. Furthernore, the hem fumarate salt of Conpound I
(including its crystalline forms Ato E) is potentially useful in
cancer chenot herapy, particularly for cancer chenotherapy of solid
tunors, e.g. breast cancer, or as an apnti-angi ogeni c agent. In
addition, the hem fumarate salt of Conpbund | (including its
crystalline forms Ato E) nay be useful in the therapy of a variety

of peripheral neuro at hi es ticylarly acute or oni.c
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demyelinating peripheral neuropathy, in a subject in need thereof, comprising



In accordance with the foregoing the present invention further
provides: 1.01 A nethod for preventing or treating disorders or

di seases n’é@lzﬁ’toé]amﬁi’/ | ynphocytes, e.g. such as indi cat dFTAHBIE06FIAS 5
subj ect in need of such treatnment, which nethod conprises

adm nistering to said subject an effective anount of a hem fumarate
salt of Conpound |, or any one of its crystalline forms Ato E
defined herein; 1.02 A nethod for preventing or treating organ or

ti ssue transplant rejection, graft versus host di sease, autoi nmune
di seases, allergic diseases, inflammtory diseases or conditions, or
nmuscl e dlseases in a subject in need of such treatnent, which nethod
- 29 - conprises admnistering to said %Ubject an effectlve anount of
a hem fumarate salt of Conpound I, or any one of its crystalline

forms Ato E.defjned herein; 1.03 A nethod.for preventi or tr i ng
acute or @ﬂwweﬁtemgﬁafe%r@md?éfeewuaﬂ@oﬁ?f%iﬂve@mogwe@d‘ FopRUTP A SR or y
or aut oi MUHARPOEMEEASRS onColits crftallR@ifeisetioaD@fided hdteiy, Subj ect in need
of such treatnment, which nethod conprises adminjstering to s

subj ect arl-®f f écﬁ%da%uﬁWvﬁﬁln& Pre HEFiGa FRIPRIC s1Rflpmppto r@ﬁﬁéﬁ%ﬂlaﬂ“g or
any one Ofpohvkatidaloheirpe 11f>1§ur fBa éﬁb}e@t ;En@laefthas&# SRR aémﬁfkteﬁn@ﬁ:t hod

for |nh|b|t|ng or controlling deregul ated angi ogenesi s,
sphi ngosi rsaid |sulppr<§gplwa%peuqosllpyffwem amennt af 3 beefmmee salt of rCoawgunsﬁ et in

need_tNer G} on LG Shliflo AL Al B ESleh Hofkipal d subject a
therapeutically efféctive anount of a hem fumarate salt of Conpound

|, or any loWfe &fméthes for prevemting pretreatingmulfipleselerogis i nuljcpiap apesthereds A
met hod for, Béseéﬁgﬂahml&&my 5L 5) eéceassréﬁgﬁﬁ éﬁgffpaﬁv@ amount of a

neo- angi ogenesi s° process oOr aSSOCIa ed wt |'at ed angi ogenesi s
in a subj éemifumaneeslttdfdlospbynd broprany iong of dsricrystallioe ifermpstd e Bi dpfined
subj ect a %Qﬁ{apeutlcally ef fective anount of a hem funmarate salt of
Conpound I or any one of its crystalllne formse Ato E defined
herein; 1. 108 AAmetetiod foorpreveatiggn for rigating m@m img setieserinimed terbyfect

in need ther eof. I.i.Si ng, adm,ni ter|n

t her apeut |“85'P1'§}"‘?efa3§’1§‘}‘?‘wgg%aﬁf‘ Jegt ﬁe %l’lglrc%lg'e%%b t‘%goﬁ‘"x?e(klorrpound
|, or any haméfufbraiet St @ inglobhd & dr @hpwnd\of dls Erydiafiing daniies ¢o B; defin®l7 A
met hod for eventing or treating a peripheral neuropathy in a

subj ect |ﬁwﬁﬁbd t hereof, conprising admnistering to said subject a
therapeut ical | )A:ﬁétﬁ@i:for plevaimgai tréafnngndmemﬂ‘ambwee dBedst, arbh@mmsmd

'or any o?rllzﬁer%vé cto mtm aSLﬁ)l_]eCl i nee thereofA compr1s1ndg%fcﬂn?n€i‘sdterpnegrto sald subject
a therapeutically effective amount of a hemifumarate salt of Compound I, or any one of
its crystalline forms A to E defined herein;

1.13 A method for preventing or treating inflammatory bowel disease in a subject in
need thereof, comprising administering to said subject a therapeutically effective amount
of a hemifumarate salt of Compound I, or any one of its crystailine forms A to E defined
herein;

1.14 A method for preventing or treating Crohn’s disease in a subject in need thereof,
comprising administering to said subject a therapeutically effective amount of a
hemifumarate salt of Compound I, or any one of its crystalline forms A to E defined
herein;

1.15 A method for preventing or treating ulcerative colitits in a subject in need thereof,

comprising administering to said subject a therapeutically effective amount of a



1.08 A nethod for preventing or treating a peripheral neuropathy

sel ect _ed ff"g’?‘@g‘isu“gl n-Barre syndrone, chronic infl amw%c%@/sc}pwmsus

denyel i nat adi cul oneuropathy (CIPD), nultifocal

neuropat hy with conduction bl ock, and paraprotei naem ¢ denyel i nating

peri pheral neuropathy, in a subject in need thereof, conmprising - 30
- administering to said subject a therapeutically effective anmount of
a hem fumarate salt of Conpound |, or any one of its crystalline

forms Ato E defined herein; 1.09 A nethod for preventing or treating
chronic inflammatory denyelinating polyradi cul oneuropathy (CIPD) in a
subj ect in need thereof, conprising adﬁam stering to said subject a
therapeutically effective amount of a feMm fumarate salt of Conpound
|, or any one of its crystalline forms A to E defined herein; 1.10 A

e s BRNGH 28, Gir R SR PP b s EhSER Bt WL

therapeutlm&hdy effectl ve anount of a hem fumar ate salt of Conpound
stal l.ine forns tOE defin rein

|, or any ope of e A
met hod fgr e\‘/*eﬁlte HS%B‘YP‘FY“@BW A ERFDB tIPlectiqys fiseasgs g"c& q}‘"ﬁe‘i’f’ééﬂ V“'all

thereof, GeRPEdnS) MJa adFed Ht Rl ABeréd, S@ﬁﬂlsﬁ%gh@lﬁﬁls@nﬁé"ﬁf aheuhbieald y
ef fective anount of a hem funmarate sal ound any one of

its cryst dherensatically gifechive ameumiief » hepifymarads palt PA“WEIE Ao Yfage of its

preventi ng;rﬁ[aml{eq@ﬁ-ﬂsl’)gtolE’léétﬁ%&ﬁ){ bowel di sease Crohn' s di sease or
ulcerative colitits in a subject in need thereof, conprisin

adnmi ni st erli-hg ﬁométapfﬁf%mthngaprm@tmp@@t indestipns in rsabiedtvie nepdbareofof a
hemi f unar fac:on gﬁﬁh a%mf;a upd skig hicf fh@&gm‘ncalgﬁ efERL alnldufie of Y B

Ato E de erein; 3Arret for venti'ng or treating

i nf | ammat depilymaraie mtsﬁ”a{émlnonnrhl snmpwne pﬁ ith erydtatline fesols A ¢ Fpdefis¢dhg
adm ni st ery .to said subject a therapeutically effective anount of a
hem fumarat'e Salt of Conpound |, or any one of its crystalline forns
A to E defli.l¥ed Ahmc@bd\forjpr&vbnﬂngmt fting @nlypwesi@mtni ngubjact frr gewtlithgeof,

Crohn's d'c%%gls'? O‘é r!ld% %%CEC{ SQ dn %%ct he{ lfl.‘tl%igg;pf! llveq amount ©

adm ni steri'n ST b |"ec e apeu PO ERBURE of a
hem f umar dtemlfsmhﬁaie(ﬁalt@f rﬁmqndnd I, cmranaroye oﬁas @fysuatlme c‘cﬁryﬁualtd Endefihi@r s
A to E defined herein; 1.15 A nmethod for preventing or treating
ulcerative®E8Fitits in a subject in need thereof,

2. A hemifumarate salt of Compound I, or any one of its crystalline forms A to E

defined herein, for use as a pharmaceutical

2.1 A hemifumarate salt of Compound I, or any one of its crystalline forms A to E
defined herein, for use as a pharmaceutical, in any of the methods defined in paragraphs
1.01 to 1.18 above, or for the treatment of any one of the medical conditions mentioned
hereinbefore;

3. A pharmaceutical composition, e.g. for use in any of the methods defined in
paragraphs 1.01 to 1.18 above or for the treatment of any one of the medical conditions
mentioned hereinbefore, comprising a hemifumarate salt of Compound I, or any one of
its crystalline forms A to E defined herein, in association with a phammaceutically
acceptable diluent or carrier therefor.

4. A hemifumarate salt of Compound I, or any one of its crystalline forms A to E
defined herein, for use in the preparation of a pharmaceutical composition for use in any
of the methods defined in paragraphs 1.01 to 1.18 above or for the treatment of any one

of the medical conditions mentioned hereinbefore.



conprising admnistering to said subject a therapeutically effective
anount of a - 31 - hem furmarate salt of Conpound |, or_any one of
its cryst aVPi2h¥/B4%s A to E defined herein; 1.16 A neﬂﬁHH%P@Pmmn43
preventing or treating infectious diseases (e.g. bacterial or viral
infections) in a subject in need thereof, conprising adm nistering to
said subject a therapeutically effective anmount of a hem fumarate
salt of Conpound 1, or any one of its crystalline forns Ato E
defined herein; 1.17 A nethod for preventing or treating viral
infections in a subject in need thereof, conprising admnistering to
said subject a therapeutically effective anount of a hem fumarate
salt of Conpound 1, or any one of its-8tystalline forns Ato E
defined herein; 1.18 A nethod for preventing or treating polynyositis
in a subject in need thereof, conprising admnistering to said

subj ect a t her dpeptesaainvyntiohfalsotréletes wrtbrise obp hempfumaraig salk efrmpoprd of

Conpound I, or an I s t ' 7 ERGE of
nereint 2 ohemps Bl Svablily PR B ENREAT Rl bl mRLLDRR, of o
crystal | i needicanmst frtuse i theftioamwbnhef eiynonef of the seedies] eonditigpnaiedtifnee al

2. 1A hem fumarate salt of n any one of its crystalline
forms A tohe@'bb(?%qr?l%rdnﬁﬁrta%ﬁaﬁ%mﬁog‘slghté%ea pharmaceutical, in any of
t he net hods defined in paragraphs 1.01 to 1.18 above, or for the

treatment of any. one of the nedical conditions nentioned
her ei nbef ot @#bmdagion ep@itSaceut i cal conposition, e.g. for use in any

O T o e PR Bl Dl iR Gyt L it
her ei nbef ofgredBAMY T § N@nANKRAT WHREr4.€ asabi ddjuveinpQuthed ,drogs &y
one of its Crystalline forms Ato E defined herein, .in assocl ation
with a phalffREEHPPEAIYSordPEWRPEe EAtYE ARRIFOT SFheE AYtf-indpmmABRAEEHS, €&
for the treatment or prevention of allo- or xenograft acute or chronic rejection or
inflammatory or autoimmune disorders, or a chemotherapeutic agent, €.g. a maligoant
cell anti-proliferative agent. For example the hemifumarate salt of Compound I may be
used in combination with a calcineurin inhibitor, e.g. cyclosporin A or FK 506; a mTOR
inhibitor, e.g. rapamycin, 40-0-(2-hydroxyethyl)-rapamycin, CCI779, ABT578 or
AP23573; an ascomycin having immunosupptessive properties, e.g. ABT-281, ASM981,
etc.; corticosteroids; cyclophosphamide; azathioprene; methotrexate; leflunomide;
mizoribine; mycophenolic acid; mycophenolate mofetil; 15-deoxyspergualine or an
immunosuppressive homologue, analogue or derivative thereof; immunosuppressive
monoclonal antibodies, e.g. monoclonal antibodies to leukocyte receptors, e.g. MHC,
CD2, CD3, CD4, CD7, CD8, CD25, CD28, CD40. CD45, CD58, CD80, CD86 or their
ligands; other immunomodulatory compounds, e.g. a recombinant binding molecule
having at least a portion of the extracellular domain of CTLA4 or a mutant thereof, e.g.
an at least extracellular portion of CTLA4 or a mutant thereof joined to a non-CTLA4
protein sequence, e.g. CTLA4Ig (for ex. designated ATCC 5 68629) or a mutant thereof,
e.g. LEA29Y ; adhesion molecule inhibitors, e.g. LF A- T antagonists, ICAM-1 or -3
antagonists, VCAM-4 antagonists or VLA-4 antagonists; or a chemotherapeutic agent.

By the term "chemotherapeutic agent” is meant any chemotherapeutic agent and it

includes but is not limited to,



4. A hem fumarate salt of Conpound 1, or any one of its crystalline
formse Ato_E defined herein, for use in the preparation of

phar naceutW?a?PlOéO(?W%sl tion for use in any of the net hoo"scjiﬁ'éﬁ‘zp(f?é)aﬁi“%
paragraphs 1.01 to 1.18 above or for the treatnment of any one of the
medi cal conditions nmentioned hereinbefore. - 32 - The present
invention also relates to the use of a hem fumarate salt of Conpound
I, or any one of its crystalline forns Ato E defined herein, in the
manuf acture of a medi canent for use in the treatnent of any one of

t he medi cal conditions nmentioned hereinbefore or in paragraphs 1.01
to 1.18 above. Conbination therapies The hem furnarate salt of
Conpound | may be administered as the-8dte active ingredient or in
conjunction with, e.g. as an adjuvant to, other drugs e.g.

i mmunosuppr essi ve or inmunonodul ating agents or ot her
antl-lnflannatewy age%ﬁ@am@”gmbW%r the _treatnent or prevention of
o O enoghal | P Ube eQlosblll AL LRKAEH | @Bebilly i WRIERE Wripréiate
aut oi nmune di sorders 6’ éno erape gent, e.g. a malignant
cell anti-prolifer acanver) argegnnad@dm ageeistpl e the hemifumarate salt of
Compound | may .be u n inhibitor,
e.Jg. cyclosporﬁ% A %%%Ek&gﬁggﬁ %kﬁp %LF@‘?mgnghHEU%g panyci n,

40- 0- ( 2- hydr oxyret hyh) micagtatmie i avtiveOG@ig#R9, anAﬁKﬂiﬁng)raﬁwBSWSant@mplaSUC
asconyC|n havi ng i muyno essi ies, e.g. ABT-281, ASMB81
etc. cortlcoster0|ﬁg"nzggﬁ%ﬁﬁgg%ﬁgﬁyﬂg) %athloprene met hot r exat e;

| ef | unomi de; miyzori blcaenpoﬁmcmghﬁigﬁddcmaacg al ;prowic apHipitbkiasse asbfigt o1 2

15- deoxyspergual i ne_or .an ressi.ve | oqu ana
o vat vt her eof - PRIHIAL GO SRODETE HOHor e SR isiaras SHtyRl
monocl onal ant i bodi 6Fa bddnpoandk ahich mdn@@eamffsmmmgn pidctSsesCD2, CD3

cH4, CDy7, CD8, CD25, -CD2 CD40. §D80 6 or their
| i gands; ot her Vi‘mmﬁ@F?HHIEIP‘&tlé?CﬁP‘B'b?fﬁB%%tcnsén antgeWLonbi nant  bi ndi ng

nol ecul e havi ngat lae@y%tooﬁyééﬁis%' RRibabr, th ispXdspirsale] l3| ﬁfstod@rmhd&mn‘se
CTLA4 or a nutant thereof, e.g. an at | east ex racel Iarég 18[rll)of

CTLA4 or a nutant tﬁé]#ké@f,ﬁ]@ﬂ)ﬁ@@ﬁs? énhibilen fPreveRiadepara Rinpals
e.g. CILAdIg (for ex, @lf—‘ﬁg gmto%igeaT%péls@mmero}sreﬁrM @mimﬁhhenhetbi'

e.g. LEA29Y ; adhesion nol’ecul e 1 nhibitors . 0 - ant agoni st s,
ICAM 1 or -3 ant agomtgfazonw@aw@r&mnalgcﬁm@!@*‘Wt‘%l@hkbltahpa@%qg‘?‘?‘ or
a chenot herapeutic ageitoc santn—zg% 0{,9%(55 “chenot her apeuti c agent”
i's nmeant any chenotherapeutic includes but is not

limited to, - B8 - animhibitar @&Mas@gﬁmhlsbfwm,PgaH Rat K-Ras e hydah or an
anti - androgen (espegial |y, |0cL0CGBRE, Ob. IRTASEALE DEAG3SS,) O a

gonadorel i n agoni st
ix. a telomerase inhibitor, e.g. telomestatin,

X a protease inhibitor, a matrix metalloproteinase inhibitor, a methionine
aminopeptidase inhibitor, e.g. bengamide or a derivative thereof, or a
proteosome inhibitor, e.g. PS-341, and/or

xi. a mTOR inhibitor.

The term "aromatase inhibitor" as used herein relates to a compound which
inhibits
the estrogen production, i.e. the conversion of the substrates androstenedione and
testosterone to estrone and estradiol, respectively. The term includes, but is not limited to
steroids, especially atamestane, exemestane and fonnestane and, in particular, non-

steroids, especially amino glutethimide, roglethimide, pyridoglutethimide, trilostane,



iii. a topoisonerase | inhibitor or a topoisonerase Il inhibitor, iv.
a mcrotubul e active agent, an al kylating agent, an anti neopl astic
ant i met aboVP2B1048%449 b ati n conpound, v. a compound PCT/US2009/068143
targeting/ decreasing a protein or |lipid kinase activity or a protein
or |ipid phosphatase activity, a further anti-angi ogenic conpound or
a conpound whi ch induces cell differentiation processes, vi. a
bradykinin | receptor or an angiotensin Il antagonist, vii. a

cycl ooxygenase inhibitor, a bisphosphonate, a histone deacetyl ase
inhibitor, a heparanase inhibitor (prevents heparan sul phate
degradation), e.g. PI-88, a biological response nodifier, preferably
a |l ynphokine or interferons, e.g. inteB4deron T, an ubiquitination

i nhibitor, or an inhibitor which bl ocks anti-apoptotic pathmays
viii. an |nh|b|tor of Ras oncogeni c isoforns, e. K- Ras .or
N Ras, or tastcﬁiactms&dtokonm@ﬁ worazode, ifadndzoles %naslr@O&j aﬂilewa@l%@“@?bmatmn

DK80557 | Sfriné éh gn'tn%%&ﬁ]g%lwél@ erag&rtig aF%rﬁ LREERSE &) hlBmatise BhiBliGligase

|nh|b|tor el nasé 1 nhfFbitor, a nethionine

am nopept i ghasalalphiskiol for, the tgatmbainefalroien recaptqteposvémlt%mﬁhégebfﬁaﬂ or
a proteosone I nhibitor, e.g. PS-341, and/or xi. a mlIOR i nhibitor.

The term "HP8Fat ase i nhibitor" as used herein relates to a conpound
whi ch i nhi b| ts The eeres anthgdngar ad ugtditerejn ielates t¢ heommudawvblcbmn@gﬂmmé

substrates r ost enedi one, and t est os et r ol ,
respecti vetf“§/e e\eﬁﬁ% $SEPERNP AIPUERISE enbrﬁ‘fepf% ieﬁglt f’e b nﬁ&? esr Ig(?[glma

especi al | yioahAeEfeh MBestRXE masgl&ﬂemmﬂlo&mma@ﬁmﬁoamA aolmbpmnbn aofhar
non- steroi ds, especially amn | ut et hi m gl eth
pyri dogl ut ’@YWW &%mprtlgu}g ebg}teaw etapentic agent w 1ch 15 a antx-estrogen is particularly

useful for the treatment of estrogen receptor positive tumors, e.g. breast tumors.

The term "anti-androgen” as used herein relates to any substance which is capable
of inhibiting the biological effects of androgenic hormones and includes, but is not
limited to, bicalutamide.

The term "gonadorelin agonist” as used herein includes, but is not limited to
abarelix, goserelin and goserelin acetate.

The term "topoisomerase I inhibitor" as used herein includes, but is not limited to
topotecan, irinotecan, 9-nitrocamptothecin and the macromolecular camptothecin
conjugate PNU-166148 (compound A 1 in W099/17804).

The term "topoisomerase I inhibitor” as used herein includes, but is not limited to
the anthracyclines such as doxorubicin, daunorubicin, epirubicin, idarubicin and
nemorubicin, the anthraquinones mitoxantrone and losoxantrone, and the
podophillotoxines etoposide and teniposide.

The term "microtubule active agent" relates to microtubule stabilizing and
microtubule destabilizing agents including, but not limited to taxanes, e.g. paclitaxel and
docetaxel, vinca alkaloids, €.g., vinblastine, especially vinblastine sulfate, vincristine
especially vincristine sulfate, and vinorelbine, discodennolides and epothilones and
derivatives thereof, e.g. epothilone B or a derivative thereof. '

The term "alkylating agent” as used herein includes, but is not limited to busulfan,
chlorambucil, cyclophosphamide, ifosfamide, melphalan or nitrosourea (BCNU or
Gliadei™).



- 34 - testol actone, ketokonazol e, vorozole, fadrozole, anastrozol e

and |l etrozgle. A conbination of the invention conprising a
chenot her af@108WY8nt which is an aromatase inhibitor F/US20095/068143

particularly useful for the treatnment of hornone receptor positive
tunors, e.g. breast tunors. The term "anti-estrogen” as used
herein relates to a conpound whi ch antagoni zes the effect of
estrogens at the estrogen receptor level. The termincludes, but is
not limted to tanoxifen, fulvestrant, ral oxifene and ral oxifene
hydr ochl ori de. A conbi nation of the invention conprising a

chenot herapeuti c agent which is an anti-estrogen is particularly
useful for the treatnent of estrogen ré8eptor positive tunors, e.g.
breast tunors. The term "anti-androgen” as used herein rel ates
to any substance which is capable of inhibiting the biologic

ni DI, I
effects of andribgepime "aeineepiessic satimerepliitgednclygs, ‘ﬁo‘iOtlli‘q’ﬁ“i%eEP £0,
bi cal ut am . : Jn" Eg%eel id%ﬁﬂ;%i st d%b'Héedlhk]ﬁé{lﬁﬁﬁ’b’
i ncl udes, tg'ﬁ){oﬁrasmhofl#ﬁb?ﬁea tf’%ﬁlg areflix, goserel in and goserelin
acet ate. methotrékhle andbedairtxatspoi sonerase | inhibitor" as used herein

i ncl udes, but iﬁﬁe r%grtm i Ighxiu ﬁ:gmhguntdgggtﬁ(é@%ere-in;H&fﬁtdgscaoﬂt is not limited to

9-ni trocarnptothécrn a cronol ecul ar canpt of heci n conj ugat e
PNU- 16614 8cattehpinwisdp!dtin and ovdl§dtih7/804) . The term "t opoi sonerase

[l inhibitor" sed, herein incl ud but | t 1.t

ant hr acycl i nesa@’ﬁﬁ%s‘”ﬁ’@?'ﬂ{aﬁ6?r§?t'r‘|1,g%(s§gﬁar?§lrgu r&[}’%f ore%ﬁm?u | (SJJI %c,t{vn? or

i dar ubi ci nfupthé angABgitEEni ddmpbivelsant dsediberein dadslesyibtioix ant liroite taprbtein

| osoxant rone, , and t he podophi |l | ot oxi nes. et opgsi.de and.teni posi.de.
The & or m ~WREPE Lot BIBE 6508 S Ereonar kPe® Ioab s fomi Ghiee iRhtlfrs,
st abi | i zi ngg afaghplisk Yrpdink edddpatiad bl inkibithgaBeadisity B the dipldgrmad gtowiot
limted to_taxanes, e.g. paclitaxel arhg gﬁcgt@éet,wéi ﬁﬁ%“a' al oi ds,
e.g., vinbieger famaly fsiernion|tyspsips Kiopses (PHER sEIbPA¢ EroBy; S35 fpge- o
especi al | Yh(dsh@ikss, itevasiliidr2h&otheidlordiviiofabdianily of tteRsiapneint dmaseand
epot hil ones and derivatives thereof, e epo

. 0. thilone B or

deri vat i ve(MB(ERyothe platelet-derived grawih fagior{Reetyrs &P %B@%e 'thea’gbrﬁlg%% Bl n

i ncl udes, ﬁ%r-%fﬁeﬁ?&% (FEPRY, afe tRulMAKE bRRh Tt aeBIe 1l (IGF-IR), the Trk

cycl ophospham de,” i fosfam de, mslfhal an or nitrosourea (BCNU or

d i adel T receptor tyrosine kinase family, the Axl receptor tyrosine kinase family, the Ret receptor
tyrosine kinase, the KitISCFR receptor tyrosine kinase, members of the c-Abl family and
their genefusion products (e.g. BCR-Abl), members of the protein kinase C (PKC) and
Raf family of serine/threonine kinases, members of the MEK, SRC, JAK, FAK, PDK or
PI(3) kinase family, or of the PI(3)-kinase-related kinase family, and/or members of the
cyclin-dependent kinase family (CDK) and anti-angiogenic compounds having another
mechanism for their activity, e.g, unrelated to protein or lipid kinase inhibition.

Compounds which target, decrease or inhibit the activity of VEGFR are especially

compounds, proteins or antibodies which inhibit the VEGF receptor tyrosine kinase,
inhibit a VEGF receptor or bind to VEGF, and are in particular those compounds,
proteins or monoclonal antibodies generically and specifically disclosed in WO
98/35958, e.g. 1-(4-chloroaniline)-4-(4-pyridylmethyl)phthalazine or a pharmaceutically
acceptable salt thereof, e.g. the succinate, in WO 00127820, eg. a N-aryl(thio)
anthranilic acid amide derivative e.g. 2-[( 4-pyridyl)methyl]amino-N-[3-methoxy-5-
(triflucromethyl)phenyljbenzamide  or  2-[(1-oxide-4-pyridylymethyl]amino-N-[3-
trifluoromethylphenyl]benzamide, or in WO 00/09495, WO 00/159509, WO 98/11223,



- 35. The tern1 "antineoplastic antinmetabolite” includes, but is
not Ilnlted to 5- fiuorouracil, capecitabine, gentitabin

cyt ar abi ne szplj’ﬂ’é?@%l ne, thioguanine, nethotrexate and %‘fﬁ‘zg@?@?%‘“
The term "platin conpound” as used herein includes, but is not
limted to carboplatin, cis-platin and oxaliplatin. The term
"conpounds targeting/decreasing a protein or |ipid kinase activity or
further anti-angi ogeni c conpounds” as used herein includes, but is
not limted to protein tyrosine kinase and/or serine and/ or threonine
ki nase inhibitors or lipid kinase inhibitors, e.g. conpounds
targeting, decreasing or inhibiting the activity of the epidernal
growth factor famly of receptor tyros¥the ki nases GFR, ErbB2, ErbB3,
ErbB4 as hono- or heterodiners), the vascul ar endothellal growt h

factor fam |y of receptor tyraosine kinases, (VEGER)
bl at ol et - QU WETE G0 (a0 B3 T cbesst 5, GserbERRIM, PrECH o b Gereer

grow h f a‘ﬁe@éar(fh%%%%@? 32(‘9‘: g'_IB ) by F.N€udn 8 8l ih Prdcl K8 LUt &t; f@&i Qfol 93

receptor 1 ( k receptor tyrosine kinase fa he Axl

receptor tppr Bgpha4 TGnB%l?%Yﬁ Ziwras aRatCapess Bpt- §8. l%'&o’@p?lé?é ARkl
the Kitl SQF&J%QEP&% it nwg%blag wa%&%&vgg%rﬁo Olr‘rt#ephﬁlf ngﬁnwd

and t heir genefusion ucts protein
ki nase C (0PRTH02and W@f94ﬂ§2ﬁﬁl %nelfostsfe‘r TMedfeSmlEdl’thé Skmléset ahdieldPs of

the MEK, 585:4 ‘]f‘ Ig? &:ﬁé ostdtid M0 fesbh }:feﬁ)bglf\%rsa%ﬁ{eﬂ?ﬁg& aY, ’Ceﬁr880f99t7 h?]'?-ZSS

P1(3) - ki nase-re Phase faml /or me
cycl i n- depeathemittc dcil asides; MQWZWKA) Sﬁﬁdl@rﬁlﬂﬁa&g}ra@wﬁﬁlﬁmm:aﬂs

havi ng anot her hani sm f their a VI ty, e.g. unrelated to
protein or° Fﬁ%bvgeﬁlrﬁcﬁgt ra"r‘iﬁ PHFS P& Conpounds whi ch target,

decrease or iny bhﬂiboﬂf}l% rAdahi Mmbm@focwmlmﬂes,@spemhﬂlahmm;)ou nds,

proteins or antipodi h|b cept r 0

ki nase, i ﬁPHE%PFCIE %ed‘%t? OIBF{ t‘i%g "Etﬁc leﬁfr‘?a é?té%f’%?ragmems
particul ﬂsoﬂ&i@?@tk&?ﬁﬁﬁ&lf ﬂﬁﬂsdesﬂg@bﬁllo@ﬁ:aléﬂcumOCgg?gggggtI bodi es
generically an speC| [ i scl ose .

1- (4- chl or oani [omByunds phic h%’gweﬁ‘ﬁﬁsﬁﬁ )“b’ﬁi%g Gy IOt dhe e&"de‘q“al growth

phar maceutthgad rbdbpRe AR @p&aill cbRPHRBY, prodoits or bAghodis GhRRAibt N WO

00127820, e.g. aryl (thi o ant hrani | i c acid am de derivative e.g.
2-[( 4- pyrrlp FﬁfgtthﬁlﬁjggﬁF%Bml\llW@lwl%iﬁmﬂ ly, e.g. EGF receptor, ErbB2, ErbBB
(trifluorongip Wbm@ﬂﬂ%la% ands or which have a dual inhibiting effect

2-[(1-oxido-4 Ey“dl ) et hyl ] am no- N-
trifl uororpBtthe Ml‘(ﬁféﬁwmt@réﬂnaéeav aw potigderghose pempmds pegens Wo

98/ 11223, Y i i b
M  Prewet tor &oﬁgﬁlonaxﬂégﬁé ésr &Ié%s%gg 3’?@ gc F%glg gﬁ&gszégyg? 9’97/[}925%03'5 : Qﬁgn Y

et al in PRempoundafex. 3Acerdn EB@iS64 &@AWQQP"O?’W; 5%952012225501 %206, BBl .
1996, by Zg;2 370835595 847 «f@%swc@s/ld?%?gwo%%%%@?% 9%968‘%}/\?\»1)

Mordenti et P}J oxi col ogi’c Pat holo Vol ; 14 21,
1999: in M%%B?ISOZS}EMHWQM%IMZ (e&n efinepiact kmwﬂvps GBséB?Hé,dWlﬁ}/ M

oy WS SHNTlra Fihpouhlarf M5 bl S5 5aY Eihihuld MBS P

am des; ZM:]IQBEOZZISG&(YAEg Ha5dAfnab SHEGBE®)) cetaxiiriab \ESH, ﬁﬁlfﬂi‘é,dCbisOﬁr

anti - VEGF g ‘ tibody is
meant i nt a@iﬁgﬁ@ g;‘ygﬁgf I%g éﬁes E6. W?‘%H&Ean? E%Ffo%?es

mul tispecific m@huphmdls %lchw’rgm,dieéremmtnhlbﬁamacﬂvﬂyﬁf&\i‘l(}fm‘lﬁre bepeldialty,
and anti bod S .S0 S the exhj.bit e des .red bi ol ogi cal
activity. © “%%g’ﬁﬁhd}@& %P@ﬁ?fﬁ’r‘:’@@ &Ly brhsyd- d’ryr’f’% PHIPIE he
activity Qj‘envdme%g dested. gr owt h factor receptor famly are

especi al l y conmpounds,, praoteins or, anti bodj whi ch i phi ers of
the EGF recept 6OMPHYIS| Waiclkt#ragte RSP yor @ﬁ@'t @aﬂqléﬁiép’?o“rﬂgg}%ﬁix

Er bB3 and &3 or bind to EGF or EGF related |igands, or which have



Compounds which target, decrease or inhibit the activity of c-Abl

famly menpers -37 - and their gene fusion products are e.gﬂ.?a
N- phenyl - ZWWPWHSN fe-anine derivative, e.g. imatinib; BB{EEEE68143
A0957; or NSC 680410. Conmpounds whi ch target, decrease or

i nhibit the activity of protein kinase C, Raf, MEK, SRC, M, FAK and
PDK fam |y nenbers, or PI(3) kinase or PI(3) kinase-related famly
nmenbers, and/or nmenbers of the cyclin-dependent kinase fam |y (CDK)
are especially Those staurosporine derivatives disclosed in EP 0 296
110, e.g. mdostaurin; exanples of further conpounds include e.g.
UCN- 01, safingol, BAY 43-9006, Bryostatin 1, Perifosine; Il nofosine;
RO 318220 and RO 320432; GO 6976; |sis3B521; or LY333531/LY379196.
Furt her anti-angi ogeni ¢ conpounds are e.g. thalidom de (THALOMLD) and
TNP- 470. Conpounds whi ch target, decrease, or |nh|?l?|t t he
activity @ndahei geneifusion PIpUSISErD el PP R -Apurimiding-aning fegivaties e &+

phosphat aqﬁa#lbq}msg@mtgg}%—;%r\@@%gro CDC25, e.g. okadaic acid or a

derivative ther’eof ounds whi ch i nduce cell di fferentl atl on
processes are, Cemgoundéwhwbmgme@easﬁm inhibitdhe @tiyineQSpriein kingse (g Ralsy -

or 6-tocotyken T PfD?{ PPl OV KiRSe-HIR
herein inc ]Yltlgé“ééﬁc’bu FéKn%tg m@“q%%g‘%%g&rﬁ@g‘@%ﬁ bf(wcél e%r et),
r of ecoxi b failpsoembeds, and/ar inemkérs, of vthik Icwmmeberdpntaklﬁasalfklyﬂ)f 2CDK) are
aryl am nophen etic

5 Yot nyl - P9 s SaohPrng ptvries divlored in EROJ96 110 gy midosauring,

term "hi steablﬁpldeatfe;tﬂ)dr aspiuntld iitder &.g. ACNHOB Gafegol BAY ﬁi:PMeBgyostamn is
not limt eld I;emfosme2 %Eﬁofoss'?hlgA’R(Q y§1%§?dﬁa9§ ’R(l): %2%%]22, 2@0°597\§?'IQ§ %ﬁl;aiii d.

LY333531/LY379196. '

Further anti-angiogenic compounds are e.g. thalidomide (THALOMID) and TNP-
470.

Compounds which target, decrease or inhibit the activity of a protein or lipid
phosphatase are, e.g. inhibitors of phosphatase 1, phosphatase 2A, PTEN or CDC23, e.g.
okadaic acid or a derivative thereof.

Compounds which induce cell differentiation processes are, €.g. retinoic acid, o,
¥— or 8-tocopherol or a~, y— or d-tocotrienol.

The term cyclooxygenase inhibitor as used herein includes, but is not limited to,
e.g. celecoxib (Celebrcx®), rofecoxib (Vioxx®), etoricoxib, valdecoxib or a 5-alkyl-2-
arylaminophenylacetic acid, e.g. S-methyl-2-(2'-chloro-6-fluoroanilino)phenyl acetic
acid.

The term "histone deacetylase inhibitor" as used herein includes, but is not limited
to MS-275, SAHA, pyroxamide, FR-901228 or valproic acid.

The term "bisphosphonates” as used herein includes, but is not limited to,
etridonic,
clodronic, tiludronic, pamidronic, alendronic, ibandronic, risedronic and zoledronic acid.

The term "matrix metalloproteinase inhibitor" as used herein includes, but is not

limited to collagen peptidomimetic and non-petidomimetic inhibitors, tetracycline



The term Thi sphosphonat es” as used herein includes, but is not
limted to, etridonic, clodronic, tiludronic, pam dronic, alendronic,
i bandr oni cWORPWAEHMENi ¢ and zol edronic acid. The term " RE§S2009/068143
net al | oprotei nase inhibitor" as used herein includes, but is not
limted to collagen peptidom netic and non-petidom netic inhibitors,

tetracycline - 38 - derivatives, e.g. hydroxamate peptidom netic
i nhibitor batimstat and its orally bioavail abl e anal ogue nmari mast at,
prinomastat, BMS-279251, BAY 12-9566, TAA211 or AAJ996. The

term "nTOR i nhibitor as used herein includes, but is not limted to
rapamycin (sirolinus) or a derivative thereof, e.qg.

32- deoxor apanyci n, 16-pent-2- ynyl oxy-‘3§2- deoxor apanycin,

16- pent - 2- ynyl oxy- 32( S) - di hydr o- r apanyci n,

16- pent - 2- ynyl oxy32(S) - di hydr o- 40-,0- (.2- hydr axyet - rapanyci.n an
nore pref é%HbW?g’/ 4®g0i‘§gr°ﬁ %W@f‘%‘)ﬂf’@;da%%rnmt&ﬁ??’ge eSBnBrEs of
rapanyei n eihivibld Masglcdriiaitiat pinorkistal, BM®R79251, BAY 12-9566, TAA211 or
4043- hydr oxy- 2- (hydr oxynet hyl ) - 2- met hyl pr opanoat ekr apanycin or a

phar naceutl‘?%%’lgﬁy acceptabl e salt thereof, as disclosed in USP

5,362,718, ABTHLE t&in 4RTOR @nide! ¥d hsddaRabM CinBludeabhi @l hay lidited to
40- epktetrazol yl) -ragamsm n, as disclosed in WO 99/ 15530, or
ngs

e.g. |
rapal ogs aspaiysil (eemes)gor andemeey §Emet ebd Sger pmpanyely 4o-pent-2-
AP23573. Where the hem fumarate salt of Conpound | is

adm ni st eryélélolx?;— conjunction wth other inmunosuppressive,

i munor nod?Hdeorergnamynini - ofentdrynylory3UB)-dhediptapemupiau toweptheyaigKy-
dosages of €00 ackTh N AT pr a [ ey ate dulsgigony,
anti-infl a%%&r@t%}?)&,r@ggb@%g#ﬁ?ﬁ%}ﬂggeﬁél § i(E:)lorr%(ﬁ)jgnglt'(\)/f/icI |* of ggbr se%ry
dependi ng lgdraxpehylypeanycit o- Burthgr enphplyedf repagiycinhdurkvetivast inplyde e.g.
the. condi (7o Bebhort PRBeteh 2Rt Bbniioh FmeRFbldpafot AaRIlh THE s 7
per i pher al phasuscop@bliyaccéptabiesaltf thevexd) @t dschatd indfSFChAPOURIAB TS THagr 49e
adm ni ster

wi.th a further .therapeut.i S for trpeati a
peri pher al & ré‘ﬁ‘f’lgg'éatpﬁ??m?’olf’ar%%éar?%l gl?'e Ié%ﬁyg%ﬁ%%?ﬁ& H{p}eef 'paf?e(?la‘]qlésqu
neur opat hywoByo/nEsp006r exsalopy &s diaclsedang it EOa38ARMI L and) SOOI He.gan
i mmnosupprﬁ%g% (e.g., cyclosporin A cyclosporin 0, FK-506,

ABT- 281, AY >© rapanycin, 40-0-(2-hydroxy)ethyl-rapanycin,
corti cost er oi dsyheytk aph@sniranissleof CuirobhdiE hdrhi@isteretih obijmetbewith
| ef i unom de, nizori bine, _nycophenol afe mof et.i |, or, . euti
15- deoxys pePGUEIMHEsPPEsshice fmiaanqreedylatorss afrptammeey FiyHPaeBrerefe,) ,
an i mmunog, ,iddsagld of ¥B o hdiniHiféE® idunobitrdacmt, fitwinhahedadry, aifi-
Conpound |, and the second agent, can be adH1 ?I stered gl mul. t ane utsl y or
consecut i viafigmmatoryzor chemotherapeutic compound will of course vary depending on the typ
of co-drug employed, e.g. whether it is a steroid or a calcineurin inhibitor, on the specific
drug employed, on the condition being treated and so forth.
For the treatment of peripheral neuropathy the hemifumarate salt of Compound 1,
may be administered with a further therapeutic agent useful for treating a peripheral
neuropathy, for example a demyelinating peripheral neuropathy. By way of example, a
second therapeutic agent may be an immunosuppresant {e.g., cyclosporin A, cyclosporin
G, FK-506, ABT-281, ASM981, rapamycin, 40-O-(2-hydroxy)ethyl-rapamycin,
corticosteroids, cyclophosphamide, azathioprifie, methotrexate, leflunomide, mizoribine,
mycophenolate mofetil, or 15-deoxyspergualine), a steroid (e.g., prednisone or
hydrocortisone), an immunoglobulin, or type 1 interferon. The hemifumarate salt of

Compound I and the second agent can be administered simultaneously or consecutively.



In accordance with the foregoing the present invention provides in a
yet further aspect: 5. A nethod as defined above conprisin
co-adnini§wpépﬁwﬁ?m%.g. conconmitantly or in sequence, diCTAS2009/068143
therapeutically effective non-toxic anmount of a hem funarate salt of
Compound | and at |east a second drug substance, e.g. an

I Mmunosuppr essant, i mmunonodul atory, anti-inflammatory or

chenot herapeutic drug, e.g. as indicated above. 6. A pharnaceuti cal
conbination, e.g. a kit, conprising a) a first agent which is a

hem fumarate salt of Conpound | as disclosed herein, and b) at | east
one co-agent, e.g. an inmunosuppressant, imunonodul atory,
anti-inflammatory or chenotherapeutic-#ug, e.g. as disclosed above.
The kit nmay conprise instructions for its adm nistration. The
terms "co-adm nistration” or "conbined adm nistration” or the |ike as
utilized herei i aicerdapsgnvith Ge doreanwgraibe PEsAt ARVERYOR RIBYIISTD @rvst Bstherct ed
therapeutggmggents to a single patient, and are intended to include
treatnment reginmens in which the agents are not necessarily,

adni ni st erfed by méfkodsasdeflined abevespmptisingi¢osadminisaiionre. & concamitailysr ¢ | me.
The ter m SPRALERECHE L GRlapbRIIINEHAN ndPUROHAR 6 L ndEANRAe BIOGHC!
that results Tronithe n1£|ng r conbli ning of nore than one active

i ngr edi entCoarparundhdl ardle st Bensh af socentl almet worsiahte edlg.c anbinnaNeYPRFESANtt he
active ingredients. The " i o 1,005 s.that .

2ctive i napaithStdnadde Bl iRy SPHRIAR B HAETCR"E bl
co- agent, abowe.both adm nistered to a patient sinultaneously in the

formof a single.entity. or dosage. The .term'nonsfixed conbination"
reans. ¢ hatt- na AR iPRATe: o8 b oAb a ks oy Bt
Conmpound |2mifumaae-saly eNCompouad bad dischded Ineradih ené H) 4t Geast gpato-egeit, ag. an
separate entities either sinmultaneously, concurrent sequentially
W Th no s pRERRPEPREIEN, RO EoR At R o ch e R, e

t her apeut igghd disstdsb@siovee | evel s of the two conpounds in the body of

the patient. The |atter also applies_tp cocktail therapy, e.g. the
adni ni strati on '8¢ Kif AREEORRIsHHIsKUctiops (Peits g RIgPs. - 40 - Exanpl es

The invention ithe febhérdblaai@ttralis” ok MeoR®indd Ydhinhbh@sh" obthe likeashmilibaawi ng

Exanpl es 6}1relnqeir¥“ artehméa%]': ?g gnnc%r%pgsos z}dg?nigtg%l)r? So??heFée?e%{egstherapeutic agents to a
single patient, and are intended to include treatment regimens in which the agents are not
necessarily administered by the same route of administration or at the same time.

The term “pharmaceutical combination™ as used herein means a product that
results from the mixing or combining of more than one active ingredient and includes
both fixed and non-fixed combinations of the active ingredients. The term "fixed
combination" means that the active ingredients, e.g. a hemifumarate salt of Cempound 1
and a co-agent, are both administered to a patient simultaneously in the form of a single
entity or dosage. The term "non-fixed combination" means that the active ingredients,
e.g. a hemifumarate salt of Compound I and a co-agent, are both administered to a patient
as separate entities either simultaneously, concurrently or sequentially with no specific
time limits, wherein such administration provides therapeutically effective levels of the

two compounds in the body of the patient, The latter also applies to cocktail therapy, e.g.

the administration of three or more active ingredients.



General Procedures X-Ray Powder Diffraction X-ray powder
diffraction analysis (XRPD) was perforned on sanples prepared
accor di ng WO 281088882 d net hods, for exanpl e those descr iBSddU§2pP9/068143
G acovazzo, C. et al (1995), Fundanentals of Crystall ography, Oxford
Uni versity Press; Jenkins, R and Snyder, R L. (1996), Introduction
to X-Ray Powder Diffractonmetry, John Wley & Sons, New York; Bunn, C
W (1948), Chem cal Crystallography, d arendon Press, London; or
Klug, H P. & Alexander, L. E. (1974), X-ray DO action Procedures,
John Wley and Sons, New York. X-ray anal yses were perforned using a
Bruker D8 Advance Powder X-ray Diffactonmeter. Sanples were anal ysed
as powder and placed as powder on the-#beci nen hol der. XRPD
diffraction angles (2-theta) may vary in the range 0.2 (2-theta).

In sonme of the follow ng Exanples, the sane crystalline formis
prepar ed [Bxamipléser ent processes. In such cases, reference is nmade to

the same represehl flbyfn (PARIGLE] bl Ao 1[9%&9?%%9&1%@9%@%

produced t he safe Ccrys I'ne fofm havi ng " essent " the sane XRPD
di ffracti and pahteferanceltmthetehdescddbigdss. it was clear fromthe rel evant
patterns (allowi ng for experinental error) that the sanme crystalline
form had been prepared. Differential Scanning Calorinetry

Di f f er ent i Gdnesdl Praodedaresal ori netry (DSC) was performed using a Perkin

El mer DSCMN ding to standard net hods, for exanple
t hose descrTBed> : W H et al (1996), Differential Scanning
Cal orimetry, Spi-ap@ewderBfifftdotion analydis (XRPRanh Gerrmed on Semples pmpared
Dynam ¢ Vapour, Sorpti r nts re taken, u a DVS- r
vapour soriseqrding é?lé}ai}%é‘il “E%i?:éﬁa Eeﬁfé?iée ﬁf ?f@rr% A 1 i or’ a
Proj ekt NE’($§§5§CFMa*&m§B§I$]of GRRBHogHhy S BTN mrsadyl fresd Jérins, R. and
equilibrate at 50%r.h, before starti n}tg %%e defi nethu gelit)&/ .
progr am ( 58waeroB. 15(1'1/89@ HtroduetIp AR i Ay A0 RESFofE 1o ALY ERps:
several i sqfFofk; BaM, I0. Y. 219485 (PeHicOOSstallography, Clarendon Press, London; or
Klug, H. P. & Alexander, L. E. (1974), X-ray Diffraction Procedures, John Wiley and
Sons, New York. X-ray ailalyses_were performed using a Bruker D8 Advance Powder X-
ray Diffactometer. Samples were analysed as powder and placed as powder on the
specimen holder.

XRPD diffraction angles (2-theta) may vary in the range £0.2° (2-theta).

In some of the following Examples, the same crystalline form is prepared by
different processes. In such cases, reference is made to the same representative
characterising data because each process produced the same crystalline form having
“cssentially” the same XRPD diffraction pattern. In other words, it was clear from the
relevant patterns (allowing for experimental error) that the same crystalline form had

been prepared.

Differential Scanning Calorimetry
Differential scanning calorimetry (DSC) was performed using a Perkin Elmer

DSC7 instrument, according to standard methods, for example those described in Hohne,

G. W. H. et al (1996), Differential Scanning Calorimetry, Springer, Berlin.



Fourier Transform Raman Spectroscony FT-Raman spectroscopy

measur enent erformed on a Bruker RFS100. Preparation

startin2 n‘é(?)éPF’?{’P@O” Unl ess ot herw se descri beg herPeﬁ]HUSZPq?Q“flf‘%e
base form of Conmpound | may be prepared as described in Exanple 3 of
W2004/ 103306. Abbrevi ati ons Et OHet hanol NaBH( QAc) 3sodi um

triacet oxybor ohydri de NaOHsodi um hydr oxi de MEK2- but anone

2Pr OH2- pr opanaol THFt et r ahydr of ur an

-41 -

Dynamic Vapour Sorption

Dynamic Vapour Sorption measurements were taken using a DVS-1 waler vapour
sorption analyzer (Surface Measurement Systems Ltd.) or a Projekt Messtechnik SPS11-
100n. The sample was allowed to equilibrate at 50% r.h. before starting a pre-defined
humidity program (50-0-95-50% r.h., scanning with 5% Ar.h. hour-1 and with several

isohumid equilibration periods}).

Fourier Transform Raman Spectroscopy
FT-Raman spectroscopy measurements are performed on a Bruker RFS100,

Preparation of starting materials

Unless otherwise described herein, the free base form of Compound 1 may be
prepared as described in Example 3 of W(02004/103306.

Abbreviations
EtOH ethanol
NaBH(OAc); sodium triacetoxyborohydride
NaOH sodium hydroxide
MEK 2-butanone
2PrOH 2-propanaol
THF tetrahydrofuran

Example 1 — Preparation_of the hemifumarate salt of 1-(4-{1-{(E)-4-Cyclohexy}-3-

trifluoremethyl-benzvloxvimino]-ethyl}-2-ethvl-benzyl}-azetidine-3-carboxvlic _acid

Compound 1

30g of compound I was prepared using the method of Example 3 of W02004/103306.



Exanple 1 - Preparation of the hem fumarate salt of

1- (441-[ (E) - 4- Cvel ohexy1l- 3-

trifluor orWPRYIOOBRA VI oxvi mi nol - et hyD- 2- et hvl - benzy1) - FASVBINESY2ar
boxvlie add (Compound D - 42 - The hem furmarate salt of the

i nvention was then prepared by reacting a suspension of 30.0 g of
compound | and 20 g filmaric acid (5 %conc.) in 200g ethanol
absolute (>99.9 %9 at roomtenperature (25C) . The stability of the
hem funmarate salt solution relative to the free base sol ution was
then tested by subjecting both solutions to conditions of elevated
tenperature (40C, 50C and 60C) for a period of one week. The

hem funarate salt exhibited superior s#ability under all conditions
tested. Exanple 2 -Preparation of the Crystalline Form A of the

hem fumarate salt of 1-(4-

(14(E) - 4- Ofel lmkmfuy@m@a salt ¢ﬂth@mynx§tohwasnb¢ﬂzwmdwmﬂac%rﬁ suspengion f - pe

341 (a- cycl Bty ol PR %ﬁﬁ%‘fg IR e et

nzal dehyd%iatr%g)enme:hma@ﬁf@m ne- 3- car boxyl ic acid (1.42g) were

suspended noI an |rr

27C for 5the %%[T?W ﬁﬁ@”@em}\tggﬁf%&c ‘(@“3‘% ‘@e 8 R SR 51“"%8?5”%%‘5“
over a perteqel Bf subjedtinpistissohitiodSiocomiTiibns Gt‘lelevatddeemmamne(ﬁW@aﬁsWC and
conpl et e, Qé gFthan ghas diistilled off. A further 50 nL of ethyl
acetat e wa GUWEA PSR RBR i stilled off. In the next step, 50 mL of
et hyl acetPfetherdfubaratdsalekNibitdlsusefidr fbilid: unédr el covelitnatsted to t he
distillation residue and the m xture was stirred until two clear
phases were obtained. The pH was adjusted to pH 6 by the addition of

2N NaCH anﬂxat%ﬂc BN RS rBE £ oSRe EFAAlne Hdith Alof R RniRaseateaslt of 1-(4-
extract ed vvat eg an con;:entrat ed tao 50 ‘iwf ttne grl gl nal

vol ume. -l H

vol ure. Th&%ﬁdﬁ@m&ﬁlbéﬁhbQaé@cﬁhbf_ldnﬁt]ﬂ on and addl tion of absolute

et hanol st re repeated twW ce arcoal (0.43g) and Cellfl ock
(0.43g) were then added and the m xture was stirred for 30 m nutes at
a tenperatyra @fy 25C and then filtered. The filtrate was then
concentrate&ﬁf'v—about 50g and 0.87g fumaric acid was added as a solid

at a t enpef-at-{A-eyctrhexyd-rifiarpmethrbponyloryinyae)-ahdkrihaldbenzaldehydd ut i on
was seeded ded in 75l of methanol and
1- (4-{ 1- RE) Mz?tgg@%lo‘ﬂg“‘ﬁ’f‘ﬁ'?’ O el L T S oy oK St hy 1) - 2- et
hyl - - 43stircdemzytéhpeaatote i 2%-37%f5b01>5y+ Be naclms 1‘(3 Bae)s 23.8 cﬂ’fﬁl C
acid. The crystallization was.co tied. b I hedAQg aga
Ferper at ur B1957 MEeHERLoN of Py 2 K 2570 8K ¢k feton e
hours and ssmpléte, the mtthdl wani({tllfed mffa Af furthduéﬂ n1150£eﬂB(b abetaly was @H@i and

ooe! 120 S Ahed B fi%he RSt G, 3¥ nld 41 i hdlng 305 W REMalc ol £3 £l
Cycl ohexy 1watet kiefd added rethb vistibaion yrbsddugi anil tiokmixinre wa@ sérddyuntib swz pigdr- az
etidine-3- phases were obtained. The pH was adjusted to pH 6 by the addition of 2N NaOH and the
phases were separated. The organic phase was extracted with 10ml water and
concentrated to 50% of the original volume. Absolute ethanol was then added to restore
the original volume. These concentration/distillation and addition of absolute ethanol
steps were repeated twice. Charcoal (0.43g) and Cellflock (0.43g) were then added and
the mixture was stirred for 30 minutes at a temperature of 25°C and then filtered. The
filtrate was then concentrated to about 50g and 0.87g fumaric acid was added as a solid at
a temperature of 45°C. When everything had dissolved, the solution was seeded with

60mg of 1-(4-{1-[(E)-4-Cyclohexyl-3-trifluoromethyl-benzyloxyimino]-ethyl}-2-ethyl-



carboxylic acid, (E)-but-2-enedioic acid as a white powder. Method 2

The free base of npound | (400 ng) and fumaric acid (89 wer e
added i nt o&éwﬂ)@:’:@ﬁ The m xture was heated to 50C for“%”&%ﬁ?%ﬂﬁ%ﬁ

then cooled to roomtenperature with constant stirring. It was then
kept cold in a refrigerator for 72 hours and then vacuumfiltered to
collect the white solids. Method 3 The free base of Conpound | (100
ng) and 1.5 nL of 0.125mM fumaric acid were added to 1 nL EtOH The
solution was heated to 40C and all owed to evaporate to dryness.
Acetonitrile (2 m) was added and the m xture was stirred. The white
solids were collected by vacuumfiltration using qualitative filter
paper. Method 4 The free base of Conp®tnd I (100 ngy) and fumaric
acid (22.4 ng) were added to 2 nL acetonitrile. The solution was
stirred overnight and the mxture wa filtg{ed tg follect the white

. 9 [ Lt
solid predeprtlazetidingd gyhosylic @fdur(pgfg'ﬁé‘)t'ﬂl? oicypfid¢ Fi, crygailizgon was
Compound IoofARQRAMstiAg HuDRor 6t AehPelBRNE 20nes €, Asldedd b cddlint; to 20
acetonitrile. The sol ution was sonicated _and hea eg to 4%8 for ﬁ)

mi nutes and23 RErvidwoll edhaues prsosita ettt 47 & OTHeMEBETUD 5 VY s 1 ed
for a furtbes.d HoMS wil thifd ity Mfation and washed to yield 4.9g 1-(4-{1-[(E)-4-
Cyclohexyl-3-trifluoromethyl-benzyloxyimino]-ethyl}-2-ethyl-benzyl)-azetidine-3-

carboxylic acid, (E)-but-2-enedioic acid as a white powder.

Method 2

The free base of Compound I (400 mg) and fumaric acid (8% mg) were added into 2 mL
FEtOH. The mixture was heated to 50°C for 2 hours and then cooled to room temperature
with constant stirring. It was then kept cold in a refrigerator for 72 hours and then

vacuum filtered to collect the white solids.

Method 3

The free base of Compound I (100 mg) and 1.5 mL of 0.125mM fumaric acid were added
to 1 mL EtOH. The solution was heated to 40°C and allowed to evaporate to dryness.
Acetonitrile (2 mL) was added and the mixture was stirred. The white solids were

collected by vacuum filtration using qualitative filter paper.

Method 4
The free base of Compound I (100 mg) and fumaric acid (22.4 mg) were added to 2 mL
acetonitrile. The solution was stirred overnight and the mixture was filtered to collect the

white solid precipitate.

Method 5 - Slurry method
The free base of Compound I (400 mg) and fumaric acid (89mg) were added to 10mL

acetonitrile. The solution was sonicated and heated to 40°C for 30 minutes and then

cooled to room temperature. The solution was stirred for a further 2 hours with addition



- 44 - of 2 nL. nore of acetonitrile. The solution was then
transferred to a refrigerator for 72 hours and the white solids were
col l ected WO 200882 fi | tration. Method 6 Crystalline HFSYSEOWS{ 063143
hem fumarate salt of Conpound 1 (33.9 ng) was dissolved in 3 mM MK
at 70C. The clear, slightly yellow sh solution was then stored
directly in the fridge. After 2 days of storage in the fridge, the
white precipitate was collected by filtration over a P4 glass filter
and air was sucked through the sanple for about 3 mnutes. Method 7
Crystalline Form A of the hem fumarate salt of Conpound (34.6 ng) was
di ssolved in 5mL of acetone at 50C and the resultant clear colourless
solution was directly stored in the fréftlge. After 1 day of storage
the white precipitate was filtered over a P4 glass filter and air was
sucked t hrough the sanple for about 3 mnutes. Method 8_ . Fumarj c_acid
present asfa ML 35w shetcaitdls. et tolution Was then tmsfzwdeior?awgrgemféj?f 2

;X;ﬁr?n: ali(g%e @thﬂega ?Wg%%oﬁgée?l\?gvﬁ&uﬂl Hitrapon20 saturated sol ution

ature o portions. First 10 %of the
fumaric acid is added, then the solution is seeded with crystalline
form A (olniiaheabl e by net hods 1-7 above) at an inlet tenperature of

50C, after_th e seco I’tl- % u IS
added over® rﬁﬁﬁh{fﬁ*g Or% e%rearea%auwrrgf (g”% mgg@a %’ﬁge)f%\h ko

preci pi t atdsssWePans Inﬂer:K d’vﬁnf’mea"hedlearo slightl€ yamldomlmnt\@awb@ tw ce
in order to st bl| he Pol ypor ph for y ation
is conpl etsé‘Hecbélr%qt Iﬁ”ﬂ%ﬁ t’ggeé Q;f&#’feg} %é’%gﬁgtthér]gn% %ah{hhés
hours. They wﬁ@ﬁ%peoue&ca henfiltrebncedr hyP4ighbd ﬁ]tatandmuatvaasu]:agiket
Terrperature of 30C and pressure of 100 nbar to renove 20 % of the
suspensi orthenshe syurlp f ozaPRm?é'}m%?fd then cool ed at an internal

tenperature of 20C for 1 hour. Finally, FormA of the
Method 7

Crystalline Form A of the hemifumarate salt of Compound I (34.6 mg) was dissolved in
sml of acetone at 50°C and the resultant clear colourless solution was directly stored in
the fridge. After 1 day of storage the white precipitate was filtered over a P4 glass filter

and air was sucked through the sample for about 3 minutes.

Method 8

Fumaric acid present as a 4.35% saturated solution in an 80:20 ethanol:water mixture is
added to a reaction vessel as a 4.35 9% saturated solution at an inlet temperature of
50°C in two portions. First 10 % of the fumaric acid is added, then the solution is seeded
with crystalline form A (obtainable by methods 1-7 above) at an inlet temperature of
50°C, after that the second portion of fumaric acid (90% amount} is added over 2 houss at
an inlet temperature of 50°C.

The white precipitate suspension is then heated to 55 °C and cooled to 45°C twice in
order to stabilize the Polymorph form A.

Then the crystallisation is completed by slow cooling to a Jacket Temperature of 30°C
over 5 hours. The suspension is then reduced by distillation at a Jacket Temperature of
30°C and pressure of 100 mbar to remove 20 % of the suspension amount over 2 hours,

and then cooled at an internal temperature of 20°C for 1 hour. Finally, Form A of the



- 45 - hem furmarate salt is isolated by filtration and washed with
ALANP before drying at Jacket tenperature of 40C under vacuum

over ni ght . WR#4! 9@9 of Crystalline FormA  XRPD anal yst@/VH899@4¥1d4
that the products of Method 1 to 8 above was Crystalline Form A of
the hem fumarate salt of

1-(4-(1-[(E)-4-Cycl ohexyl -3-trifl uoronet hyl benzyl oxyi m no] et hy1}- 2- et
hyl - benzyl ) - azeti di ne- 3-carboxylic acid (Conpound 1), having the
peaks listed in Table 1 above and an XRPD trace which is the sane, or
essentially the same, as the representative trace shown in Figure 1.
Crystalline Form A produced by Methods 1 to 8 al so provides a

FT- Raman spectrumthat is the sane, ord4®ssentially the same, as the
representative trace shown in Figure 5. Dynam c Vapour Sorption
nmeasurenents indicated that Crystalline FormA has a_l ow )

hygr oscopiheinifymamteyssitais lisolased by Ailtytign @ndyeshed skithe ALANE brfere rying at
stability I |4 tmthis formto a pressure of
10 tons f()Jrgé{??%plﬁ%@%.&%ﬁ?\?ﬁrﬁe%%’dgﬁﬁlg?aer@ggtm ting sanples were

anal ysed under a Raman m croscope, no change in form was observed.

Exampl e B{M_garhg &&%&:&Qﬂiﬁélv&rhhg ystalline Form B of the hem fumarate

salt of 1
{1- [ (E) - 4-XWr aheysislin@edted thhitbe progidis/of-Njeshed/ | tord shiorio aeCrygteliing Ferohy | -

benzyl )- azeti_di ne-3-carboxylic.aci CRPOLNG Qpf. 2l thyl-
crystal lire F¥r ntP“A g?nlfafh@aﬁgem fddtrra?gt é%gﬁ) (tfbbgfg1 é&#%gﬂzéqﬁﬂ%argme hy
di ssol ved HeRzylékyithinGl- @iy} -anthyl-benzgl)eanidooieuriosgic saiidit (@mpeasd D
filtered through a Q.2pm PTEE fi]ter and al t 0 _evaporal t
anbi ent c&?&i”ﬁ?‘@%ge?kﬁﬁﬁ’ieg IEr&[‘*a{ F?‘ﬁ"ﬁﬁ"gﬁnd*w g'fac W%ﬁ%%dllgé%e ers &
After 2 daySendalfOheYshess theahdsntanas ralshoveth Bigtkevia Craseilatedived Hut
of the dish. The resultant faé ne whi teﬁgg{}dﬁr was ﬁbt a'g)lralgds tﬁnglam or
anal ysed. maducpd by Mythads lsie FIP%QIO#@F RORBDPERANY 1S i Rar tat ed
that the pLaguciy Wesante ¥sithdtdpteashidrivg thdd shbwi eFifipes f ur nar at e
Dynamic Vapour Sorption measurements indicated that Crystalline Form A has a low
hygroscopicity.
Crystalline form A was also tested for pressure stability by exposing a few milligrams of
this form to a pressure of 10 tons for $ minutes. The initial and resulting samples were

analysed under a Raman microscope, no change in form was observed,

Example 3 — preparation of the Crystalline Form B of the hemifumarate salt of 1-(4-

$1-[(E)-4-Cyclohexy)-3-trifluoromethyl-benzyloxyiminol-ethyl}-2-ethyl-benzyl)-
azetidine-3-carbexvylic acid (Compound 1}

49.7 mg of crystalline Form A of the hemifumarate salt of Compound 1 was dissolved in
10 ml EtOH and the clear colourless solution was filtered through a 0.2um PTFE filter

and allowed to evaporate at ambient conditions from a crystallization dish of 9 cm
diameter. After 2 days a colourless residue was observed and was scratched out of the

dish. The resujtant fine white powdcr was obtained and analysed.

Analvsis of Crystalline Form B:

XRPD analysis indicated that the product was Crystailine Form B of the hemifumarate
salt of 1—(4-{1~[(E)-4-C}rclohexyl-3-triﬂuoromethyl-benzyloxyimino]-ethyl}-2-ethy1—



salt of

1-(4-(1-[(E)-4-Cycl ohexyl-3-trifl uoronet hyl - benzyl oxyi m nO -ettrg/lg-Z
-ethyl - -WOR010/08¢4§3y 1) - azet i di ne- 3- car boxyl i ¢ aci d ((b‘?%éﬁ?ﬂwl"’f,”
having a single peak at 2.7 (2-theta) and an XRPD trace as shown in
Figure 2. Crystalline FormB was al so found to have a FT- Raman
spectrum as shown in Figure 6. Exanple 4 - preparation of the
Crystalline Form C of the hem fumarate salt of 1-(4-

| 1. 1(E) - 4- Cycl ohexyl - 3-tri fl uoronet hyl - benzyl oxyi m nol - et hyl1l- 2- et hyl
- benzvbazeti di ne- 3-carboxylic acid (Conpound Il Method 1 103.9 ny
of Crystalline Form A of the hem fumarate salt of Conpound | was
dissolved in 2 m acetone / water 1:1-4¢-70C and the clear col ourless
solution was directly stored in the fridge. After 1 day of storage
the white precipitate was filtered over a P4 glass filter and air was
sucked t hrieug)-dzkedisadmirbodybe agit dGemprun R badng aeipsiegear 24370 t%fﬁme@?

Crystal line  For. t p%g f t lidne @braCRNPRAWRG thukes® have a
di ssol ved a]nﬂ 2R ﬁﬁ’z%ﬁ?@? Hagigg'?hgry?zllqea? crol ourl ess sol ution
f or red wasFORa@at dpyctainozsstowmintFigurt 6i dge. After 1 day of storage the

white precipitate was filtered over a P4 glass filter and air was
sucked through the sanple for about 3 mnutes. The resultant fine

white pOV\UEian_Y\%Ma@épgaﬁinhmﬁércﬁsm Puarot € of the remifomhaxpPEalt ofk-Hod 3
A suspension of 30.0 | ytion c und. | .and .2 | R id (5 %
conc.) in -ﬂdé@g“—"gﬂlﬁah‘gﬂfﬁgf Qi E At 4R ket

terrperatur@zeﬁ;m@_ﬁ(ﬁ%ﬁéhm'ﬂ?[@émﬁdiﬁ mai ntai ned for 1 hour at 200
rpmstirrer speed. terwards the solution is cooled to 30 C and the
et hanol solution is distilled at 20 nbar until the solution

preci pi t atMetho#de crystals are collected by directly filtering the

suspensi 0Ny R od CrRehIiRFoBn/A. 8t thé Berfifumarate salt of Compound I was dissolved
in 2 ml acetone / water 1:1 at 70°C and the clear colourless solution was directly stored
in the fridge. After 1 day of storage the white precipitate was filtered over a P4 glass filter

and air was sucked through the sample for about 3 minutes.

Method 2

35.0 mg of Crystalline Form A of the hemifumarate salt of Compound I was dissolved in
1 mi 2PtOH at 75°C and the clear cofourless solution formed was directly stored in the
fridge. After 1 day of storage the white precipitate was filtered over a P4 glass filter and
air was sucked through the sample for about 3 minutes. The resultant fine white powder

was analyzed by FT-Raman spectroscopy and XRPD.

Method 3

A suspension of 30.0 g solution compound [and 20 g fumaric acid (5 % conc.) in 200 g
ethanol absolute (>99.9 %) is heated to 40°C Jacket temperature. The temperature of
40°C is maintained for 1 hour al 200 rpm stirrer speed. Afterwards the solution is cooled
to 30 °C and the ethanol solution is distilled at 20 mbar until the solution precipitates.

The crystals are collected by directly ﬁlte_ring the suspension, then dried for 8 h at 40 °C
and 10 mbar.



and 10 nmbar. - 47 - Avyield of 80%is obtained (i.e. 5.5 g) Analysis
of Crystalline FormC  XRPD anal ysis conducted on the white solids
obt ai ned bvol\;&%’%%wl and 2 above indicated that the pr%ﬂlﬁzong)gsus
Crystalline Form C of the hem fumarate salt of 144-0 - [(E)-4-Cycloh
exyl-3-tri fluoronethyl-benzyl oxy i mino]-ethyl)

-2-ethyl -benzyl)-azeti dine3-carboxylic acid (Conpound 1), having the
peaks listed in Table 2 above and an XRPD trace the sane, or
substantially the same, as the representative trace shown in Figure
3. Crystalline Form C was al so found to have a FT-Raman spectrumthe
sanme, or substantially the same, as the representative trace shown in
Figure 7. Dynamic Vapour Sorption nmeaséfenents indicated that
Crystalline Form C was not hygroscopic. Exanple 5 - preparation of
the Crystalline FormD of the hem fumarate salt of 1-(4-

11- 1( E) - 4-%yildoi %A is gbtpiped (ie:ox d¥et hyl - benzvl oxyi ni nol - et hyl | - 2- et hyl
-benzyl) - azetidi ne-3-carboxylic acid (Conpound 1) 100. 6 ng of
Crystalline Form A of the hem fumarate salt of Conpound I was

di ssol ved Amlvsicofi@ryStadling Herm G | ear and col ourl ess sol ution was
obt ai ned. %ﬁran}?@ 5 ggrgxgteﬁsonaﬂk'vﬁﬂ{evﬂ% GBrahed by Bvidhds) 1 andl 22adoype
0 i ned. d for 20

of enul si on was a he m xture was stirred m nut es and
2.5 m watiedicated thatithe praimct wiseCryssalling Bermygsof sheoemifuimaratshgaltfofi lgdel 1-

After 2 d i1 reci oyt had, | ifof3lhyMaSeth s PelyBth O¥fle-a P4
glass fil %@%H%lglé%yﬁ%%rgiﬁo%ﬁgthﬁggenﬂogﬁﬁrfo? er.y -? %as suclged for
about 2 ni hrbacytit aeid ¢horhprand Bridvingathel peave listkd indlable| 2 abowaandanafRE R d
by FT- Raman spectrosco and, XRPD. Aft 6 . ARk iRsuwdrs ed
for a furt‘FFéF%f‘Ssamen?ft%éStﬂﬁ@l easéﬂfrrﬁsgfél%re na ?/a%lte/%&g%al n 'E)l/ E%H Raran
spect r oscopystalide ¥RIdR. C wast8lse found to have a FT-Raman spectrum the same, or

substantially the same, as the representative trace shown in Figure 7.

Dynamic Vapour Sorption measurements indicated that Crystalline Form C was not

hygroscopic.

Example 5 — preparation of the Crystalline Form D of the hemifumarate salt of 1-(4-
{1-J(E)-4-Cyclohexyl-3-trifluoromethyl-benzvloxyimino]-ethyi}-2-ethyl-benzyl)-

azetidine-3-carboxvylic acid (Compound 1)

100.6 mg of Crystalline Form A of the hemifumarate salt of Compound 1 was
dissolved in 4.5 ml THF and a clear and colourless solution was obtained. Water
was added as antisolvent (5.1 mk:8.2 ml) and a type of emulsion was obtained. The
mixture was stirred for 20 minutes and 2.5 ml water was added and the solution was
stored in the fridge. After 2 days white precipitate had formed that was isolated over
a P4 glass filter. The solution did not well filter. Air was sucked for about 2 minutes
through the sample and the white solid was analyzed by FT-Raman spectroscopy
and XRPD. After 6 days the sample was dried for a further 15 minutes under
vacuum and analyzed again by FT-Raman spectroscopy and XRFD.



Analysis of Crystalline FormD: XRPD anal ysis conducted on the white
precipitate indicated that the product was Crystalllne Form D of the
hem f umar at'@ 2AWYB044Y 1. (4-{1-[(E)-4-Cycl ohexyl - PCT[USZOOWOGSI“
trifiuoromethyl-benzyl oxyi nnino)-ethyl)-2- ethyl benzyl)-azetldlne-s-c
arbOxylic acid (Conmpound 1), having the peaks listed in Table 2 above
and an XRPD trace as shown in Figure 4. Crystalline FormD was al so
found to have a FT- Raman spectrumwhich is the sane or essentially
the sane as the representative trace shown in Figure 8. Exanple 6 -
preparation of the Crystalline FormE of the hem funarate salt of
1-(4- f 1-f

(E)-4-Cycl oheryl1-3-trifluoronet hyl - bend®t oni mi nol - et hyl | - 2- et hyl - benz
yl I'azeti di ne- 3- earboxylic acid (Conpound 1) 100.8 ng of Crystalline
Form A of the hem funmarate salt of Conpound | was suspended in 1 ml

THF / \/Vate&_milvs_is_ﬁlﬁlﬂﬂhﬂaEMer a 0.2 um PTFE filter and a clear
and sli ghtgﬁh]%‘e @m SR én{%{eldt b e R8P iR m@m%d Rhdreganeodiies waslded

as anti sol e precipitate appeared. The m xtur ’8)§3t hen
stirred foCrystallioe t Fem 5D nifiuthes hemifieasein saly (o éd‘”ft{lln{@d’hc s
PTFE centrjfu e f I ter bE Sebtiale LBk Theamd
suspensi on ’\% ¥ lfet"eﬁ %%\Q@raﬁ%}) e@“ qézfli: centrifuge filter for a

shorter ti mb;r@ﬁd}dtlbl,amsingeﬂermmmadas Tdge dnbext and aanPé\D Fagp aF goratn on
of the white

The wet. cak S the
spect r oscop¥ u‘gﬁ\gg’@’ﬁ%@ﬁ%P%b att Zso\r,%a qdqg?jggét :ﬁ?ﬁrgﬁg&r m B E')thh o
hem f unar aiaaaes)abgsemfanmmmh the replesensative damhowmmrflmgs allowed to
dry under ambient conditions in the FT-Raman sanpl e hol der. The
sanpl e was subsequently anal ysed by FT-Raman spectroscopy and showed

the spectr E%rﬁéle@r %'%Te;ﬂ b i6120f 10 Orfstallibé Bérni B of Hpreniifunfirgleselt of 1-(4: 49
- THE CLA -|E | N\/ENTl CE\I ARE S FC]_ :
Ahemi f umar f-KER#-Cyelohexyh3-tri D hyl -

benzyl oxyi gj RaEetddrboxviie Q&hyt‘mhl sadll) - azet i di ne- 3 car boxylic acid.
2. Ahem ftuonaratesaltof I-(4-{1-[(E)-4-cycl ohexyl -3-trifl uoronethyl -

ke

100.8 mg of Crystalline Form A of the hemifumarate salt of Compound | was
suspended in 1 ml THF / water 1:1 and filtered over a 0.2 pm PTFE filter and a clear
and slightly vyellowish solution was obtained. 1 ml n-hexane was added as
antisolvent and a white precipitate appeared. The mixture was then stirred for a
further 5 minutes and then filtered through a 0.45um PTFE centrifuge filter and the
solid all passed the filter. The suspension was re-filtered over a 0.45um PTFE
centrifuge filter for a shorter time and the supernatant was decanted to allow for
isolation of the white powder. The wet cake was analysed by FT-Raman

spectroscopy and showed the pattern of crystalline Form B of the hemifumarate salt

of Compound .

The solid was then was allowed to dry under ambient conditions in the FT-Raman
sample holder. The sample was subsequently analysed by FT-Raman spectroscopy

and showed the spectrum of Crystalline Form E, which is shown in Figure 9.



benzyl oxyi m no] - et hyll- 2- et hyl - benzy1l) - azeti di ne- 3-carboxylic acid
according to claim1, wherein said salt is substantially crystalline.
3Crystalline Form A of the hem fumarate salt of

1-(4-{1-[(E)-4-cycl ohexyl- 3-

trifluoronethyl-benzyl oxyi m nol -ethyl }-2-ethyl -benzyl)-azetidi ne-3-ca
rboxylic acid. 4. Crystalline FormA of the hem fumarate salt of
1-(4-{14(E)-4-cycl ohexyl- 3-

trifluoronmethyl-benzyl oxyhni noket hyl }- 25 et hyl - benzy1l) - azeti di ne- 3- car
boxylic acid according to Claim3, characterised in that the
crystalline formhas an X-ray powder diffraction pattern having at

| east one specEfAMSISEFNNG BROMVERTIOMAREASZOLLoWS: Crystalline Form
A of the hem fumarate salt of 1-(4-{14(E)-4-cycl ohexyl- 3-

trifluoronethyl-benzyl oxyi m noket hyl}-2-ethyl - benzyl)-azeti di ne-3-car
boxylic acird acaor GemiudapardCl adaln 3 0br ClA{INE)4-Ghlstierd Batifl®ashehpl- t hat

the crystallin for 0 diffract.,on pattern with
specific pebéﬂzs‘(%é nl){]ﬁﬁ}zfgﬂﬁtbﬁmﬁ)%ﬁﬂ" 13cagboxylic @ Th 20.4, or 20.7. 6.
Crystalline FormB of the hemfurrarate salt of

1-(4-{1-[( EQ 4- Rydhgl,}z]t?tﬁ%lrateg [t(Fﬁ) 4| c_y%ohcxyl -3-triflueromethyl-

trlfluororrethl-ber:d |mno )-azet1 di ne-3-ca
rboxyl i ¢ acieegyloxyimingl-gtlyl ?'Pthﬂé’ﬂlz&wﬁﬁe "éﬁ3'ﬁaﬁﬁxﬂl§ﬁ?1f’ awarrda's@ daimt!, of

1- (4-{ 1- [ ( BMrefncyig kaexphandallylchshiikor onet hyl - benzyl oxyi m

I no] -et hyl)-2-ethyl -benzyl)-azetidi ne-3-carboxylic acid. 8.
Crystalline FormD of the hem fumarate salt of

1- (4 (11( E)3 4- cOwitglivex fdrm3A of the hemifumarate salt of 1-(4-{1-[(E)-4-cyclohexyl-3-

trifitior Or{ﬁﬂ%me&?%ﬂyﬂx%ﬂm QR))l}' Eteﬂyllbtnzgf) %em/llw P&Wyl)c 2841 i di ne- 3-

carboxylic ac

4. Crystalline Form A of the hemifumarate salt of 1-(4-{1-[(E)-4-cyclohexyl-3-
trifleoromethyl-benzyloxyimino)-ethyl} -2-ethyl-benzyl)-azetidine-3-carboxylic acid
according to Claim 3, characterised in that the crystalline form has an X-ray powder

diffraction pattern having at least one specific peak at about 2-theta = 20.7°.

5. Crystalline Form A of the hemifumarate salt of I-(4-{l-[(E}-4-cyclohexyl-3-
trifluoromethyl-benzyloxyimino]-ethyl}-2-ethyl-benzyl)-azetidine-3-carboxylic acid
according to Claim 3 or Claim 4, characterised in that the crystalline form has an X-ray
powder diffraction pattern with specific peaks at about 2-theta = 6.9°, 17.5°, 18.1°, 20.4°,
or 20.7°.

6. Crystalline Form B of the hemifumarate salt of 1-(4-{1-[(E)-4-cyclohexyl-3-
irifluoromethyl-benzyloxyimino]-ethyl}-2-ethyl-benzyl)-azetidine-3-carboxylic acid.

7 Crystalline Form C of the hemifumarate salt of 1-(4-{1-[(E}4-cyclohexyl-3-
tifluoromethyl-benzyloxyimino]-ethyl} -2-ethyl-benzyl)-azetidine-3-carboxylic acid.

8. Crystalline Form D of the hemifumarate salt of 1-(4-{1-[(E)}-4-cyclohexyl-3-
trifluoromethyl-benzyloxyimino)-ethyl}-2-ethyl-benzyl)-azetidine-3-carboxylic acid.



- 50 - 9. Cystalline FormE of the hem funmarate salt of
1-(4-{1-[(E)-4-cycl ohexyl -3- tri fl uoro nethyl- benzyl oxyim
inoliethy |I) -2-ethyl-benzyl}-azetidi ne-3-carboxyl le acid. 10. A
pharmaceutical conposition conprising a hem fumarate salt of | -(4-{l
-1(6)-4. cycl ohexyl-3-trifluoronethyl-benzy}oxyintinol-ethyl
}-2-ethyl -benzyl)-azetidi ne-3- carboxylic acid according to any one
of clains | to 9 in adm xture mﬁth a pharnaceutically accept abl e

adj uvant, diluent or carrier. of a hem furnarate salt of
-(4-{11(E) - 4- cycl ohexyl - 3- trlfluorone hy

henzyl oxyi m nol - et hy1ll- 2- et hyl - benzyl) - azetidine-3-carboxy|ic acid
according to any one of clains 1 to 9 in the manufacture of a

medi canment for preventing or treating disorders or diseases nedi ated
by | ymphocytes. 12. Use of a hem furnarate salt of

1- (411- KE) - 4-cycl ohexyl -3-trifluoronet hyl - beray.

| oxyi t ni no)-ethyl}-2-ethyl - benzylyazetidine 3-earboxylic acid
according to any one of clains to 9 in the manufacture of

medi cament T or &n@\ﬁ@m iFagn & of ﬂveahcmﬁgm@?faaﬁﬁ" gfF WS E{EH Ff'é%ﬁ‘l?b%t
rej ection, URY BTy B int)- SBASReth AL %ymazéﬂaanéis SERSEIR acidl | ergic

di seases, Tﬂl artunatory di seases ‘or condifions or nuscle diseases.

10 A pharmaceutical composition comprising a hemifumarate salt of 1-(4-{1-[(E)-4-
cyctohexyl-3-triflucromethyl-benzyloxyimino]-ethyl}-2-ethyl-benzyl)-azetidine-3-
carboxylic acid according to any one of claims | to 9 in admixture with a
pharmacewtically acceptable adjuvant, diluent or carrier.

1 Use of a hemifumarate sait of 1-{4-{1-[(E}-4-cyclohexyl-3-trifluoremethyl-

benzyloxyimino]-ethyl}-2-ethyl-benzyl}-azetidine-3-carboxylic acid according to any one
of claims i to 2 in the manufacturs of a medicament for preventing or wearing disorders

or diseases mediated by lymphocytes,

2. Use of a hemifumarate sall of 1-(4-{1-[(E)-4-cyclohexyl-3-trifluoromethyl-
benzyloxyimino]-¢thyl}-2-ethyl-benzyl)-azetidine-3-carboxylic acid according to any one
of claims 1 10 9 in the manufacture of a medicament for preventing or trcating orgen or
tissue transplant rejection, graft versus host disease, autoimmune diseases, allergic
diseases, inflammatory diseases or conditions or musele diseases.



