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ZETI DI NE-8oGARBRXMhI C ACID Field of the Invention Phorasscovgpotivon
relates to a novel salt formof 1-(4-{ 1-[(E)-4-cycl ohexyl-3- tri

fl uor onet hyl - benzyl oxyi m no] -ethyl 1-2 -ethyl-benzyl)-azetidine-3
-carboxylic acid (hereinafter referred to as Conpound 1), to pharmaceuti cal
conpositions conprising this salt form to processes for formng this salt
formand to its use in nedical treatnment. In addition, the present
invention also relates to particular pplynorphic fornms of the new salt form
of Conpound | described herein, as welt“as to phar maceuti cal conpositions
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in the manufacture of oral drug conpositlons, it is inportant that the drug
isin a formthat provides reliable and reproduci ble plasma concentrations
foll ow ng.ei’d_a yi ;t ra&i on to a patient. Chem cal stability, solid
state st elf life" of the drug substance are also a
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sol ubllltg/ and alll e often found to be unstable and chemi cally inpure.
mprising these polymorphic forms, to processes for obtaining them, and théir use in

medical treatment.

Backeround 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.



- 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 waypotmassmbved. Thus, in the manufacture of comreraisadoopessuabl e,
and pharmaceutically acceptable, drug conpositions, it is inportant,

wher ever possible, to provide drug in a substantially crystalline and
stable form It is to be noted, however, that this goal is not always
achi evabl e. I ndeed, based on nol ecular structure alone, it is not typically
possi ble to predict what the crystallisation behaviour of a conpound,
either as such or in the formof a salt, will be. This can only be
determ ned enpirically. W2004/ 103306, the entire contents of which
are incorporated herein by reference, giscloses a series of conpounds
capabl e of inhibiting EDG receptors. W2004/ 103306 teaches that the
conmpounds di sclosed therein are potentially useful agents for use in the
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shown bel he Invention In a first
aspect, tcnestalinesanst stabldefdma Htam fof mp@deh@\m\@r chatChifpgapds pot always

achievable. Indeed, based on molecular structure alone, it is not typically possible to
predict what the crystallisation behaviour of a compound, either as such or in the form of
a salt, will be. This can only be determined empirically.

WO2004/103306, the entire contents of which are incorporated herein by reference,
discloses a series of compounds capable of inhibiting EDG receptors. W02004/103306
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-
benzyloxyimino]-ethyl}-2-ethyl-benzyl)-azetidine-3-carboxylic acid (Compound I), the

structure of which is shown below.

HO N CF,

Compound I

However, there is no disclosure in W02004/103306 of any salt or crystalline forms of

Compound I.



In a further aspect, there is provided Crystalline FormA of the

hem fumarate salt of conmpound I. In a further aspect, there is provided
Cryst al | iwe 2pvaspd9of the hem fumarate salt of conpoundPCT/USR00/068183% her
aspect, there is provided Crystalline Form C of the hem funarate salt of

conmpound I. In a further aspect, there is provided Crystalline Form D of
the hem fumarate salt of conpound I. In a further aspect, there is provided
Crystalline FormE of the hem fumarate salt of conpound I. In a further
aspect, there is provided a process for the production of crystalline form
C of the hem funmarate salt of conpound I, conprising the steps of:

(i) providing a solution containing the hem fumarate salt of conpound I;
and (ii) subjecting the solution,to conditions of reduced tenperature

and/ or pressure for a tine such that formation of crystals of the form C of
the hem fumarate salt of conmpound | takes place. Summary of Figures

Figure 1 shows a representative XRPD-diffractogramof Crystalline Form A of
the hemifumarate salt of Conpound I. Figure 2 shows a

XRPD- di f fSuaghf8’ddthOInvehtisi al | i ne Form B of the hem fumarate salt of
Compound 1I. Figure 3 shows a representative XRPD-diffractogram of

Crystal | ijng fFQnepett, Herd i8 Brdvaidt hURRi RhArasddalt FCopoRRLNd | .

In a further aspect, there is provided Crystalline Form A of the hemifumarate salt of
compound .
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 L.
In a further aspect, there is provided Crystalline 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 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.

Summary of Figures

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

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

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

the hemifumarate salt of Compound L.



- 4 - Figure 4 shows a XRPD-diffractogramof Crystalline FormD of the
hem fumarate salt of Conpound L Figure 5 shows a representative FT-Ranman
spect r umwb 2@royso@bl i ne Form A of the henifunmarate sal t Poft/uSeomooes1ds | .
Figure 6 shows a representative FT-Ranman spectrum of Crystalline Form B of

the hem fumarate salt of Conmpound |I. Figure 7 shows a representative
FT- Raman spectrum of Crystalline Form C of the hem fumarate salt of
Compound |. Figure 8 shows a representative FT-Ranman spectrum of

Crystalline Form D of the hem fumarate salt of Conpound I.

-4-

Figure 4 shows a XRPD-diffractogram of Crystalline Form D of the
hemifumarate sait of Compound 1.

Figure 5 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 salt of Compound L.

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

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

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

salt of Compound L.

Disclosure of the Invention

The Hemifumarate Salt of Compound I

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 salt 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 crystalline”, 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%.



Figure 9 shows a FT-Raman spectrum of Crystalline FormE of the

hem fumarate salt of Conpound |I. Disclosure of the Invention The Hem

i f umar at ew@abto/osb40€onpound | W have now found t hatrCCarsp@anesi3 can be
obtained as a hem fumarate salt, which possesses a nunber of advant ageous
pharmaceutical properties (including, for exanple, favourable stability and
| ow hygroscopicity) that enable it to be conveniently handl ed, processed
and formulated for adm nistration to a patient. Therefore, in a first
aspect, the present invention provides a hem fumarate salt of Conpound L
The hem fumarate salt of Conmpound | may exist in the anorphous formor it
may exi st in one or nore crystalline fornms, as described further bel ow

Sui tably, the hem funarate salt of Conmpound | is substantially crystalline.
By "substantially crystalline", we nean that the degree of crystallinity,
as determ ned by X-ray powder diffraction data, is conveniently greater

t han about 2 0 ven| ter than 6 @6 veniently
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powder diffraction (XRPD). Other techniques, such as FT-Raman spectroscopy,

differential scanning calorimetry (DSC) and dynamic vapour sorption may also be used.

Crystalline Form A of the hemifumarate salt of Compound [

According to a further aspect, the present invention provides Crystalline Form A of
the hemifumarate 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 salt of Compound I are shown in table 1:

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

Compound |
2-Theta d vaiue Intensity
in deg in Angstrom

6.9 12.780 Medium
10.1 8.711 Medium
10.6 8.315 Medium
12.1 7.280 Medium
15.7 5.641 Medium
16.2 5.471 Small
17.5 5.063 Medium
18.1 4.895 Medium
20.4 4. 357 Medium
20.7 4278 Strong
221 4.028 Medium
24.0 3.713 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 forns of the present invention can be characterised by
X-ray powder diffraction (XRPD). O her techni ques, such as FT-Raman

spect r oscwpyotodishfoer enti al scanning cal orinmetry (DSC) amdTaysp@iocsnpour
sorption may al so be used. Crystalline Form A of the hem fumarate salt of

Compound | According to a further aspect, the present

i nvention

provides Crystalline FormA of the hem fumarate salt of conpound I.
The Crystalline Form A of the hem fumarate salt of Conpound | is
characterised in that it provides an X-ray powder diffraction pattern

substantially as shown in Figure 1. The nost prom nent

X-ray powder

diffraction peaks for the Crystalline Form A of the hem funarate salt of
Conpound | are shown in table 1: Tablegl - The nost prom nent peaks of

Crystalline Form A of the hemifumarate salt of Conpound I
Intensity in deg in Angstrom

2-Theta d val ue

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 Crystalline 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 crystalline form A of the hemifumarate salt of compound I, comprising the

steps of:



6.9 12. 780 Medium 10.1 8.711 Medium 10.6 8.315 Medium 12.1 7.280 Medi um
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(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 A of the hemifumarate salt of

compound I takes place.

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

the hemifumarate salt of compound .

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
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 2.

The Crystalline Form B of the hemifumarate salt of Compound I 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 1.
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
214 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
diffraction 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 1, 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 pattern 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 J, 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 |

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

The Crystalline Form D of the hemifumarate salt of Compound I 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:



27.3 3.268 Medi um According to the present invention there is

provided Crystalline FormA of the hem fumarate salt of Conpound |, wherein
sai d Cryswal2biomso4or m has an X-ray powder diffraction paCrarsroogiossi4nt | 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 with at | east 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 hem fumarate salt of Conpound |, wherein
said Crystalline Formhas an X-ray powder diffraction pattern with specific
peaks at about 2-theta = 6.9, 17.5, 184¢. and 20.7. 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 pomder

di ffract iQBePAL {RE rﬂndé‘t 1dnfent @fﬁ(& 0?@? SAGE Fdrf E%Kh@ﬁenﬁﬁﬂﬁﬁr ©shipgfa = 6.9,
10.1 , 1@&Hapouddl ccording “?17e present

i nventio s prow ded Crystal line Form A of the hemfurrarate salt of
Conpoun " ffraction
pattern with spe "‘_"‘"%‘.Vgo 10.1, 10.6, 12.1,
17.5, 18- eis

provi ded Crystal I 3f$e Form A of the henifumar®e@iUghlt of Conpound |, wherein
said Crystalline Fdrm has an X-ray powder dimédiaeti on pattern W|th specific

peaks at .about thg)yalues listed in Table 1 @9@}45.

eit% peaks at about 2-theta

12.0 medium
14.3 medium
20.0 medium
21.5 strong

25.2 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 I, wherein said Crystalline Form has an X-ray powder
diffraction pattern with at least 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 A of
the hem fumarate salt of Conpound I, wherein said Crystalline Form has an
X-ray powsterodidsb4oacti on pattern substantially the sanepra3/usb@Mesiay powder
diffraction pattern shown in Figure 1. The Crystalline FormA of the
hem funmarate salt of Conpound | is further characterised by having a

FT- Raman spectrum substantially the sanme as that shown in Figure 5.

Al so according to the present invention, there is provided a process for
the production of crystalline formA of the hem fumarate salt of conpound
|, conprising the steps of: - 7 - (i) providing a solution
containing the hemifumarate salt of conpound 1; and (i1) subjecting
the solution to conditions of reduced_? nperature and/or pressure for a
time such that formation of crystals of 'the formA of the hem fumarate salt
of conmpound 1 takes place. Crystalline FormB of the hem funmarate salt of
Conpound | Accor di to a-.furt.her, aspect.. .t se i nventi on
orovi des CryseSFPTRE BarppiSef il R bra LEPPLRe R 4" e
Cr ys';] al | ihae)iﬂaﬁfafné&m oft Gempraimt fI\;,l\gaéraigesfafﬁﬂCiysﬁﬂinWUﬂd ah X-&yqimardaﬂ eri sed
in that it _provides an X-ray powder diffraction patter upstantially as
shown i n dHfigation pattern, With %ﬂ@‘%‘ﬁ@e%@hﬁ‘bﬂt the yaluesshewg in @a@egiaﬁfg‘fee XRPD peak at

23 (2-theta). Accor_dm%%@5)%%@(;?\%@91%@%e}@istﬁ}svieé@@fﬁﬁaumvmﬁ)i19rbfttﬁ@re i's

provi ded Crystalline Form B of em fumarate salt of Compound I, wherein

sai d Crydenifumastdeainohiaempoundd-Iy apersinetéd cstellinadiorrorhapan teray povidar a
specific d?ﬁi%létl(%[ pa%&ugubgtéﬁttf'a?]&qhe: sa%ne7gs the X-ray powder diffraction pattern shown
in Figure 4.
The Crystalline Form D of the hemifumarate salt of Compound I is further
characterised by having a FT-Raman spectrum substantially the same as that shown in

Figure 8.

Crystalline Form E of the hemifumarate salt of Compound I

According to a further aspect, the present invention provides Crystalline Form E of
the hemifumarate salt of compound 1.
The Crystalline Form E of the hemifumarate salt of Compound I 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 patticularly 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



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

the hem fumarate salt of Conpound I, wherein said Crystalline Form has an
X-ray powserodivdsb4oacti on pattern substantially the sanePa3/ush@Mesiay powder
diffraction pattern shown in Figure 2. The Crystalline FormB of the
hem funmarate salt of Conpound | is further characterised by having a

FT- Raman spectrum substantially the sanme as that shown in Figure 6.
Crystalline Form C of the hem fumarate salt of Conpound | According to
a further aspect, the present invention provides Crystalline FormC of the
hem fumarate salt of conpound 1. The Crystalline Form C of the

hem fumarate salt of Conpound | is characterised in that it provides an

X-ray powder diffraction pattern subst_g)%'l'gially as shown in Figure 3. 8
The nost prom nent X-ray powder diffraction peaks for the Crystalline Form
C of the hem fumarate salt of Conpound | are shown in Table 2: Table 2 -

The oSt B SRS BN BB XSLALIGRFOL MGl of ARIRLL Y086 BlE 521 ¢ of

dosage form, such as tablet, capsule etc.), under normal storage conditions, with an
insignificant degree of solid state transformation (e.g. crystallisation, recrystallisation,
solid state phase transition, hydration, dehydration, solvation or desolvation).

It is known in the art that an X-ray powder diffraction pattern may be obtained
which has one or more measurement errors depending on measurement conditions (such
as equipment, sample preparation or machine used). In particular, it is generally known
that intensities in an X-ray powder diffraction pattern may fluctuate 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
information see Jenkins, R & Snyder, R.L. ‘Introduction to X-Ray Powder
Diffractometry” John Wiley & Sons, 1996). Therefore, it shail be understood that the
crystatline forms of the hemifumarate salt of Compound 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 I, 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



9. 5medi um 11. 3nmedi um 12. 5nedi um 15. 2nedi um 18. Omedi um 19. 4nedi um 21. 4strong
21. 8nmedi um 24. 7medi um According to the present invention there is

provi ded woystoaishione Form C of the hem fumarate salt of PCorgseamaesis3 wher ei n
said Crystalline Formhas an X-ray powder diffraction pattern with at | east
one specific peak at about 2-theta = 70 . According to the present

I nvention there is provided Crystalline Form C of the hem funarate salt of
Compound |, wherein said Crystalline Formhas an X-ray powder diffraction
pattern with at | east one specific peak at about 2-theta = 21.40.
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also stated in the preceding paragraphs that the crystalline forms of the hemifumarate salt
of compound I provide X-ray powder diffraction patterns ‘substantially’ 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, a 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 error
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 diffraction 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
change 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 preparatien

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 W02004/103306.

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.



According to the present invention there is provided Crystalline Form C of
the hernifumarate salt of Conpound I, wherein said Crystalline Form has an
X-ray powserodidsi4oacti on pattern with specific peaks at palbaiseood/sdieza = 7
and 21.40. According to the present invention there is provided
Crystalline Form C of the hem fumarate salt of Conpound I, wherein said
Crystalline Formhas an X-ray powder diffraction pattern with specific
peaks at about 2-theta - 70, 9.5, 12.5, 15.2 and 21.40. - 9 -

According to the present invention there is provided Crystalline Form C of
the hem fumarate salt of Conmpound I, wherein said Crystalline Formhas an
X-ray powder diffraction pattern with specific peaks at about the 2-theta
values listed in Table 2 above. _fgcording to the present invention
there is provided Crystalline Form C of the hem fumarate salt of Conpound
|, wherein said Crystalline Formhas an X-ray powder diffraction pattern
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Figure 3. A%Eﬁs ys#gﬂpﬁﬁiaéaﬁgﬁ%fo théﬂﬁi%P@ﬁéﬁggﬁga%gfﬁﬁefQ@%ﬂpound I
is furth@pmbh@ﬁébm@Mmg@ﬂmbvwhdvﬁmgwmnﬁfmﬂmnan spectrum substantially the
sanme as that 3 u i n
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conpound
although the procedure may also be performed at higher temperatures.

The hemifumarate salt form of Compound I 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 propertics 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



The Crystalline Form D of the hem fumarate salt of Conpound | is
characterised in that it provides an X-ray powder diffraction pattern

subst ant iabDI2g10280890Wn i n Fi gure 4. The nost prom nect/use0pegiender
diffraction peaks for the Crystalline Form D of the hem fumarate salt of
Conpound | are shown in Table 3: - 10 - Table 3 - The npbst prom nent peaks

of Crystalline Form D of the hem fumarate salt of Conpound I
2-Thetalntensity in deg 3.5medium 7. 1nedi um 10. 7strong 12. Onedi um
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(i1) 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.

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 is 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 recover 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.



14. 3medi um 20. Onedi um 21. 5strong 25. 2nedi um According to the present

I nvention there is provided Crystalline FormD of the hem funmarate salt of
Conmpound WO 2e4dva18eiom sai d Crystalline Form has an X-ray pomdseoodiobginzact i on
pattern with at | east one specific peak at about 2-theta = 10.7.

According to the present invention there is provided Crystalline Form D of
the hem fumarate salt of Conpound I, wherein said Crystalline Form has 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 specific
peaks at about 2-theta = 10.7 and 21.54¢. According to the present
invention there is provided Crystalline FormD of the hem funmarate salt of
Conpound |, wherein said Crystalline Formhas an X-ray powder diffraction

pattern with gf %he%%vlﬁ:p@ﬁlbfp'ré‘ssﬁg%re@ﬁce@bﬂmpre%sﬁrgﬁ{a@ be eruEed #a 70, or

21.5. Accorgl ng to the present i nvention there is prowd
Cryst al | i vabueRgiless Branf200mBah erg. fassrthant! €0mBpr ordessCaanptflmipr) Whem eadeeed. sai d
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present itpweAluednthehsice flotn PI-B%hBaick. g:ray@nablmm Form D of the hem funarate

salt of Conpound |, wherein sald Crystalline Form ha n X-ra
diffraction pakhedime Rﬁﬂ‘ﬂlFFdszE\@Ff?@‘%@%Rg"réﬁtalé%ﬂ?lyfnﬁﬂ’ Frh%%“t?ﬁ(ﬁ@ﬁngn Tabl e

3 above. ,pd/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 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 I; 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 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



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 powserodivdsb4oacti on pattern substantially the sanePa3/ush@Mesiay powder
diffraction pattern shown in Figure 4. The Crystalline FormD of the
hem funmarate salt of Conpound | is further characterised by having a

FT- Raman spectrum substantially the sanme as that shown in Figure 8.
Crystalline FormE of the hem fumarate salt of Conpound According to a
further aspect, the present invention provides Crystalline FormE of the
hem funmarate salt of conpound I. The Crystalline FormE of the

hem fumarate salt of Conmpound | is characterised in that it provides a

FT- Raman spectrum substantially the sage_as that shown in Figure 9.

The crystalline forms of the hem funarate salt of Conpound |, particularly
Crystalline' FormA, has been found to possess particularly good stability
and | ow S i.Gl The, t 1 stahil i &y I ein
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crystals from again’also s 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. § or fewer times, such as 6 or fewer times. In an aspect, the solution is cycled 1-3 eg.

two times.



In the precedi ng paragraphs defining the X-ray powder diffraction peaks for
the crystalline forns of the hem funarate salt of Conpound I, the term"at
about " i swo=en/ismophe expression "...at about 2-theta =PCT/USL@9iopsiuEat e
that the precise position of peaks (i.e. the recited 2-theta angl e val ues)
shoul d not be construed as being absolute values. It is - 13 - also stated
in the precedi ng paragraphs that the crystalline forns of the hem fumarate
salt of conpound | provide X-ray powder diffraction patterns
"substantially' the same as the X-ray powder diffraction patterns shown in
t he 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 val ues of the X-ray pomgﬁg_diffraction patterns nmay vary
slightly as consequence of the inherent experinental variations that can
occur with these neasurenents. Consequently, the peaks traces shown in the

Fi gures cannot t 14.8. ??Qngg I ]§§§nt error
of a diffractﬁ%%ﬁéﬁg%gt?ﬁﬁgﬁﬁéyggjgggﬁgé?og? réctﬁgﬁéﬁF??H§@§ﬁ§ -theta =
0.2 or | e&dSCantkss Jahexdmpleabout§ 158Cre &sspeatent 1ECraress kguhltbub8°C akless. i nt o
account en consjdering.the X-ray,powder diffyraction ttern a
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specific peak at about 2-theta = 15.2 then this can be interpreted as being
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peaks in(ﬁ%gg&ﬁgmgn spectrum may al so change slightly dependi ng on the
sanpl e conterned and the neasurenent conditions, but a person skilled in

the art will Heasbbpect thedetmpemiuneiswbbickd belowohd-dleRigtbiamppratire by alromt

substanti.glly the sanme. Process.af preparat | Accor di to a
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reacting the free base of Conmpound I with fumaric acid in the presence of a
sui tabl e S®Eh@R’C or greaterpich ppd (hersareasr LoD the CARORBID Sapiced

accor di ngyef gy *ngel&ra%gﬁgf“%fgﬂ%ﬁ kgpéﬂg;ﬂm E‘-t lwh Sbaut Q10802007464 93866 ¢ o Any

sui tabl e sol vent may em funarate salt of compound I,
al t hough abhut 61 vent and experinental conditions utilised may influence the

solid state f %urpmcg)ftheh gy@lg, HI%HIE%%)&&EI?A ltncrtezri]sat}:tmaiiyS bORL AMEY: difforeht from the
temperature decrease, e.g. the same. In an aspect, the temperature is raised above the
elevated temperature and then lowered below the elevated temperature by about 20°C or
less, for example about 15°C or less, or about 10°C or less e.g. about 5°C or less, e.g.
about 5°C. Alternatively or in addition, the temperature is raised above the elevated
temperature and then lowered below the elevated temperature by about 3-10°C, e.g. about
4-10°C such as 5-10°C e.g. about 5°C.

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. The temperature may be
reduced either simultaneously, sequentially (e.g. by reducing the temperature and then
reducing the pressure or vice versa) or in stages (e.g. by reducing the temperature,
reducing the pressure and then further reducing the temperature).

In embodiments where the temperature and pressure are reduced in stages, the
temperature is preferably initially reduced to a temperature of 25°C or greater before

subjecting the solution to conditions of reduced pressure, this initial temperature is also



A person skilled in the art will be able to select appropriate reaction
times and conditions for carrying out the salt formation reaction.

Sui t abl y,wohe1desemobase of conpound | is dissol ved togerh@rusasmolocsiusrari c
acid in a suitable solvent (such as those described in the accompanying
exanples). Alternatively, a solution of free base of Conpound |I may be

di ssolved in a suitable solvent and m xed with a solution of fumaric acid
(which is dissolved in either the sane or a conpatible solvent). Suitably,
the solution is stirred to facilitate m xing of the free base of Conmpound I
and the fumaric acid. The solution may be m xed at anbi ent tenperature

al t hough the procedure may al so be perforned at higher tenperatures.

The hemifunmarate salt form of Conpoundsé_of the invention may be isol ated
usi ng techni ques which are well known to those skilled in the art, for
exanpl e decanting, filtering or centrifuging. Suitably, the salt is
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above netgedler thitel Shduk e gngredtesthap2{/hourny be provi ded by dissol ving the
hem funmarate salt into a sui tahgl e sol vent,. Thei]ﬁsel ection of i tabl e

t hesdh §

S
Solvent 15 wi tRimbpREeals Whas terpreswe dy e FEFRSOTE 18y DR FRIeRR & of a
sui t abl e SQlVEMss Hih 300RBaF, alol RSs Rfin bERBRTOMGs Bhn themBaWheARdatAl, sal t is

an al cohol e.g. ethanol.
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 salt
(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.



The solution of step (i) may be provided at an el evated tenperature i.e. a
t enper at ure above anbient conditions (e.g. 25C). The el evated tenperature

i s preferablzyidmesdt han 70C, such as | ess than 60C, for pexarspéoe/obsss t han
50C or less than 45C From a tenperature solubility profile generated
for crystal forns A and C, it is seen that both fornms exhibit a simlar
solubility profile in ethanol at tenperatures below 50C (with formC

exhi biting higher solubility at tenperatures greater than 50C). However,
surprisingly, it is possible to obtain high yields of Form C (e.g. greater
than 60% 70% 80% 90% 99% at tenperatures |ess than 50C using the above
met hod. Wthout wi shing to be bound by theory, it is believed that this
surprising result is due to the Form C,exhibiting faster precipitation

ki netics than form A When subj é%‘?l' ng the solution to conditions of
reduced tenperature and/or pressure, the tenperature, the pressure or both
may be reduced. | referred enbodi.pents, hoth the.te t pressure
aro reduced. T Pl mEh e SRR e B P TR PR T RE "t e
pressur e.the hemifunfe@htt et Sfoldpoust B podprissgihesicpigf: t he sol ution to conditions
of reduced tenperature and/ or pressure, the solution may be subjected to a
filtration stépPreVigrgasolentwaiyune thedepyiymamtesaliofrgmppend § gy in the
Process. e solutHJnr]s ﬁmma %ﬂ%&té’&f‘t’éﬁlgeﬂaﬁ% ARG YeifumafROUREH crysfie
tenperature reductfon may be greater than 5C. The tenperature réduction nmay
al so be lfess anlan 30C, for exanple |less than 20C or less than 15C. In an
Too 16 - O ORI R R b b SR s e tpe
pressur e aveiyhebfich edac fimbtora of @kl bf ltigs Sorirhan oR G Bamifuagte bakssf t han
100nmBar or |ess than 50nBar. \Wen reduced, the pressure wll generally be
greater tREROUTHIHakes Plagean aspect, the pressure is reduced to a value in
the range fromyls? ss@pgﬁ)tﬁb%ﬁ&ﬂs 3d through a tdBSerdthiRybI8QUlAE O
the formation of crystals of ‘pol ynorph in solution during and/or after

t he st ep vdfich thauolutign tdmeperatwgas eaisgd do arelved grepiee thanrtke elpvatdrbtempptatulerar at e
salt (e.q. ,before isolati h | .yt | e

il traci o T ush b bRy PRl E B AR kB dn Sl ee o1 4

si gni fi cahinltes valoé abdve theoslenatedaenipdrature. once forned (e.g. by conversion to
crystals of form A) in solutiop, the tine | ess than 4 hours, e.g.

ill b
l ess than 3 h HF@S;aSgE‘EHﬁ%EIeY% temgﬁt@e%&pﬂgal&utggg‘s than 90 ninutes e.g.

about an hour .j, this aspeb RN 1El8perhire TaXy B el RBoVE BE dicPhted ttiipemie @hd f Orm C
fromsolution, the tinme required for the formation of crystals of pol ynorph

C i n sol uhérlawergdibalywathel tlovated tempenatvee Bt ehpubd- 1P el Abput Ad Otenper at ur e

and/ or pressune.qf th ). § r . 0. e i t he
crystals f romksl(t)}f'%zflslp 8%’ ‘l;eligpg")lgi/m’re L?i%’?r? afél %%§C%%glnfa9§é]%3$glc ?;ﬂ/l %ﬁeéeg?%gﬁ%r than 1
m nut e, ftemhpeaargk eeducehtierprésodn idreduced bed then tigrteaperatutehianedbéedmgaint es such
as great t han 30 mi nutes... In ordey t L se the fq i on of
form C i .6 FHRRTAMELMPY be frﬁ?ﬂﬁ’t’ieg'ffe?rt%ﬁlvgﬁ'ﬁﬁg izg"%tsa(g]oc'gﬁ P J’soeéir@tor? oss due
to converié QReshife ¥ RAGCAIOTRB terhftRathicBayTBién IR debudeB Qo laBh@ (LI 3@- 90
mnutes, e.g. 45-75 mnutes e.g. about an hour. The invention al so
provi des,abauik0deess for preparing crystalline formA of the hernifumarate

salt of compouRfnl, expQiMEdsdRGiL B8 pPdviRT iR he 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 via inhalation, in the form of a
pharmaceutical preparation comprising the salt or one of its crystalline forms Atoc E in a

pharmaceutically acceptable dosage form.



(i) providing a solvent containing the hem fumarate salt of conpound |; and
(i1) subjecting the liquid to conditions of reduced tenperature and/ or
pressure wonow/asb4e such that formation of crystals of wPha/useenyiossias t he
hem fumarate salt of conpound | takes pl ace. In the above nethod, the
solution of step (i) may be provided by dissolving the hernifumarate salt
into a suitable solvent. The selection of a suitable solvent is within the
ability of one skilled in the art. An exanple of a suitable solvent for
preparation of the - 17 - formA of the hem funarate salt is an al cohol
e.g. ethanol. The solvent may al so be a m xture of al cohol (e.g. ethanol)
with acid (e.g. fumaric acid) and optionally water e.g. a m xture of

et hanol, fumaric acid and water e.g. a fl 35% saturated solution of fumaric
acid in a 80% 20% et hanol :water m xture The liquid containing the
hem f umar at e salt of conmpound I may al so be provided by seeding a sol vent
(e.g. any of nt nt, on 1 HHEBh It of
compound 1 in P%ﬁ ‘?r%téfﬁ eghen{lﬁ]ma?&\iggﬁg %Srp?%uﬂ%gﬁ?]g?m ng?té’f’?/??m s of

t he hem flgrmys?gmnssgmls af todyrgTakhvéntdngnaiCbey sdraihSteodd cir@lﬂ)rmnﬁparenterally The

solution of ste i) may be provided at ap el ted t red
t enper at dr]@fmglé’( al)%)l@%@ 'é,eéﬁgim 155 19 én@fﬂﬂs 2‘3"(3:)ag %raggg ElléfE'Jj ltnglr’fﬂ%r at ure
is prefer; ﬁ\%\XeanES %tfaﬁ%@cu]eqcmtt%gmoﬁe%l liggsstdrhaNstPftaont @RS ikthanickhE. The

el evated tenperature may al e greater than than 30C, for exarrpl e greater
t han 40C injecti&iCand imfisioraspechost.t e thel @aﬁapédarg@rnmmalﬁuw ias bamsng. thoc.

nom furmr it it S TRa ] Bhnbg st SRMR B IR B Bap 11

t enper at WS daikikered WildndGis Whiaémithe t6 @liminianatite spamatositions m qoaibsetion o a
| evel greater than the el evated él nper at ur e Og'tchfgiﬁr a level at which greater

t han 80% Wih Qhar@ia@&%ﬁl yiaggaptaiodibeys, GreEnky 5999 e.g. substantially
al'l of the crys oﬁstﬁé‘alsélﬁelsQﬁ&%ﬂe%ﬂé’ﬁﬁolb@ tfe@ield) A)wénes theebuteeduced to
a level below't e vate npeér at ur e . to a temperature at_which
greater t :hhnmsm%onethg helgrfemta@te S*@Hamﬁ CQOIW@CgI ("g:rhéb‘tgeqfnYtqii‘ﬁﬁf gy opystallige
substantl on are in Form C) before
rai si ng t %/éﬁﬁép 611%{3?1& %‘Bgﬁfﬁe Sezg%lﬂge’, el evat ed t enperature.

Thi's cycling Srlﬁg&nﬁfmame sztlh@fthtrhm)u@dﬁma]hadlngraey pnedbits erastelliye forms he

required formA befor the sta f su t he sa to ¢ itions
of reducett ©ehhERYt s ”&%P@Fesg?‘bggﬁﬁ'% rﬁ’“ ‘8 émf’lef)gmgf‘g’i)evgh aceug)Cc"]a'tl on,
the ! ransfoniRtibeTodkahiR (RShASmias LeuM hid andlcapshibiack again al so
serves to reduce th impurities within the crystals Theaﬁ‘olutlon

may be cycl ed Ai@cocﬂaxs&tq EbémthQMP@toﬁﬂ‘lengQﬁﬁﬁ@ therersspraviged @ pharmagsucal 3 of
nmore or 4 0 LQes, e.g.
8 o ewefRoRREn apETag Wb SFY CREHEL ikl JFIRE IR T
cycl ed 1-&yeaglliné Worrhd #eso E)- asl 8efined hereml in admiagpectith aheharreeseticliire i s
rai sed above the Ievat ed tenperature by about 20C or |ess, for exanple
about 15Ca‘i9F’PtPl§§§ Tgyant SBRent PHEAHEL | ess e. g. about 5C or |ess. The

t enperature mayhahnouRef i BasinaReye shifof eotipatall] b teanadntive vhtj!c}aisout 1C
or greater, e.g. about 2C or greater, such as cg(: or greater. |In an,aspect,

the tenperaployes insuelnp serpesiinpevi dependemibs ondifion pad prtienk,fo SBHﬁi‘te‘é 10C,
€. 9. about, 4:40Gne %Eﬁtaﬂﬁleﬁbﬂi% $hidh 12RO UhpRTed, but this can be determined non-

inventively.

Pharmaceutical compositions of this invention for parenteral injection suitably
comprise pharmaceutically acceptable sterile aqueous or non-aqueous solutions,
dispersions, suspensions or emulsions as well as sterile powders for reconstitution into
sterile injectable solutions or dispersions 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 an aspect, the tenperature is reduced bel ow the el evated tenperature by
about 20C or less, for exanple about 15C or |ess or about 10C or |less e.g.
about 5C w0 2bBd8040%he tenperature may be reduced bel ow Phe/usb@vasads
tenperature by about 1C or greater, e.g. about 2C or greater, such as 3C or
greater. In an aspect, the tenperature is reduced bel ow t he el evated
tenperature by about 3-10C, e.g. about 4-10C such as 5-10C e.g. about 5C
During the cycle, the tenperature increase may be the same or different
fromthe tenperature decrease, e.g. the sane. In an aspect, the tenperature
is raised above the el evated tenperature and then | owered bel ow t he

el evated tenperature by about 20C or |ess, for exanple about 15C or |ess,
or about 10C or less e.g. about 5C or_jess, e.g. about 5C. Alternatively or
in addition, the tenperature is raised above the el evated tenperature and
then | owered bel ow the el evated tenperature by about 3-10C, e.g. about
4-10C sucih@ %le‘é‘té‘-oﬁrﬁng fluftQUanHe mamtamedV\yI&neﬁiﬂﬁil@qi}‘ e dsbeofs@atiid On to
condi tions "of reduced tenperature and/or pressure, the tenperature, the

pr essur e naterisdt swchray I@éhlmebw&@dnalmmnw@pémeémt@rﬁﬁ@amherﬁﬂ@ infskst ¢pse RE
tenperatuyre sm%s %ﬂﬁr L8 étesu%ﬁ:f&%ﬂﬁ?d The tenperature may be reduced either
si mul t aneous Y, ntially by reducing the tenperature and then
reduci ng the ﬂrheghscmﬁpdsmom m@ayvﬂscsahmt@m adipnahgash (8. ;gesebzyatwed\uﬁtm@ t he

tenperature, redu the pressure and then further. reduc
t enper at (SIS, emu S'f?’g‘ﬁ @ml nfSPHARE o 23955 ¢ BYSRIQR U P h acﬁlroasgflre are

reduced ificRfoRBREmsie BLRefabYtRe inthBioA @ aRbs dnfibidietlal ¥nd adifeedito a
tenperature of 25C or "'greater before subjecting the solution to conditions
of reducedensefos pxamplehipgraber, tahlgrokutanek cathhieroli sorie geid. - Imay aljoeber abl y

| ess tha biec
condi ti onrhse §g%le o mca@(gq%%tg%g agg}n? sHéh H%:'s‘fg}g\fl”mﬁ}’ha&j[?ﬁg @?0 é§90¥& éxgglgct ing the
sol ution Rroloﬁg)a@lchbmrpnm off the édentabie prenpaceatical éoramiﬁy)be proegls abeyt btyhbe sol ution

may be subjected.to a fi Itrat| i n_order ver, the crystals of
For m A, FBUFRON (96 B diescBaatste. sy TRiireris A GRATE YRR, BSIRr at ur e
IS reduc%sorbh@ltot al tenperature reduction may be greater than 5C, e.g
greater than 10C, greater than 15C, greater than 20C or .greater than 25C.
The t enper at urle soragicases, dhotdas lograleng te eieet of H&rﬂru&)@méesgfabké%é opHA% 30C,
for exa r isin
the r angerrBianet SBLAAR Toh BB ARRRCLr b ERBCRTLADE. T AR IR 1 2
anount ofaccmmpﬂishéd bytheusde ofmhqmdaﬂqmqamaMmrd cresthllitel yramprrhioss mbteyiak wites pl ace
slowlye : a hour, or .| es e.g. ..8C hour, or |ess, 6/ hour or
| ess, pg)gr K3t S%'FE’:?Q’SST%GI' ?fé?p&g@gpﬁpgti}%vggﬂgeg (E’Be']rdédlﬁgté&s L F/r ate
greater tdis'ze,mul;@ﬁ h@uircheng tuﬁf emberdebbran vpbh h@vistal size and Rryeftingdi f@mt s wher e

the pressure is reduced, the pressure may be reduced to a, val ye of | ess
than 300nBégmatively; fldayied H'&%?@@Grrﬂéraopaﬂe@%@ by 1 agpoingstsiesh r drugn By djuced,

the presspfg,¥hdhbd %e{l‘i@go‘?vllhé’ ?Ibs‘:t‘ls&rnﬁﬁg?ﬁe &rﬁ th 3 UTBAhjcld. N an aspect, the

pressure 1s re uced to a val ue of out 1 OmBar. The pressure reduction
will generall ﬂnjoaalulseldpdtdOMt;eultdbé’ wadeven formingahicenegcaphyle gragiiaeeof t han 5%

e. reater, than.1l ater th nt may be
r egucgd %&7 fi&u&m{hﬁ 0?? %’8@’% &° Q]’meﬁég 5 K ﬁmﬁ]e}%&& %Ct{g -Egggﬁg }s{a%t h%éﬁ%%g(gb/g yI ess
t hi'in 20%huan the rafﬂlfﬂ etf titugRo pelgtier axtl the mamfwoff tbff ﬁﬁi’tlﬁtﬂdﬁ' mﬂym&r)egtpkiysd (1:1?]

mor sol ution duri r e ucin e
F grr%er a? e 0§Hl€i|’/’c’dl3 lepiedar g? 80'6‘%“?‘5:% dﬁﬁﬂﬁf gloa%ﬂr%)dag% P@?Ynﬁé% @Elé'd? sol ati on
of the crys 6H§oe§t%%%§d3ﬂ>dl§da%dﬁdéb) b)épétllhjkétats]b @hnubkibhs ep@ssip@partie

reaction condltlons general, to pronote formation of crystals of form
A the tlbmenmyplb&ﬂg?r(bag mhmqsameszomwr@muéslgls vrighere compaibla WiB bedy e. g.

greater t hs%@esﬁgﬁé ﬂéc%blé)folrrg[ll%ﬁé a %ﬁ ggﬁhéllﬂ:ﬁ Bor Q)?&Hﬁpﬁeésb?}?ﬁédom}éﬁgggh %l so be

less than ess ours; an 1 hours.
bacterial-retaining ﬁlter or by incorporating sterlllzmg 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.



- 20 - in a preferred aspect, there is provided a process for preparing
crystalline formA of the hemifumarate salt of conpound I, conprising the
st eps of :w0 2010/08040p provi di ng a sol vent contai ni ng the Rernisteanmsate salt
of conpound I, wherein the solution is provided at el evated tenperature and
contains hem furnarate salt in crystal form and (i1) subjecting the
liquid to conditions of reduced tenperature and/or pressure for a tinme such
that formation of crystals of the formA of the hem funarate salt of
compound | takes place, wherein prior to step (ii) the solution is
cycled through a tenperature cycle during which the solution tenperature is
raised to a | evel greater than the el evated tenperature and then reduced to
a level below the elevated tenperature,before raising the tenperature again
to a val ue above the elevated tenperatlire. In this aspect, the el evated

tenperature nmay be about 50C In this aspect, the tenperature may be
rai sed above evat fepperature.a d t hen el h Ievated
t enperature b;glﬁgo qsa%e S %Dr Oraﬁ';lbou mlﬁr%'@& mclu%ve{a?)gﬂ? |tgwglt§’p ll step

(i) the ﬁowamraaa lgfaaureedhﬁstubh) Bolftﬁjbsﬁg’tkiﬁﬁns;) Itfmdﬁmlmn&mgmt df. G‘Bmptohﬂd I
tenperature is reduced, the pressyre is reduced and then the tenperature i's

reduced disiudingrny Q”érﬁfé?saf‘ﬂﬁt@h% g 4 i B 5 wpicslbomeed with ¢ g3 gee o
25-35C, gy, t geMEeL?tQQl)bé‘cfcggSt%]E @f‘cl@sﬁ%% Bifel Sich SOURIRM cilhR o ARRRIAL ur e my

then be re d to about 2 C, e.g. about 20C. Further experinental
details aﬂnes;pnatmndém one ot er@ediplerssor eRivadera sedt dscdreiRselaglioss: isuaeseand

Medi cal l%ﬁléf()ie, (lﬁl%{lél]t(&]cﬁnﬁc Cl?Cli(ggcrl] tCPG{St Srl]l%h Iagvept}liy%]e’t]}ﬁ&?]ugg\é rl l]’%r{;%r ate salt

of Conpo any orfe s Cr Pine torns as defined
herei n) r®yatiae palg}minpipgtrelﬁcﬁﬁeomlrdsy andrﬁcnme@om,&he,ctanwmwan@mmly d)

buccal ly, rectally, dermally, nasally, tracheall bronchi al |y, by any

ot her par‘gﬁ{l‘égrépn% GERES SWh 3§ asarrasan Selelw ¢ O’E‘fﬁé PSRt Bt taﬁloﬁ%ﬂaﬁé‘ceuti cal

preparatig %] O%ERF &4 snﬁ1@ﬁe§ﬁ1dt so@unPBEbRatd; 5 sAlbt¥cH RlakdiRg afPid®chat 0 E in a
phar maceut I accept abl e dosage form

paraffin; f) absorptlon accelerators such as quaternary ammonium compounds; g) wetting
agents such as cety! alcohol and glycerol monostearate; h) absorbents such as kaolin and
bentonite clay and i) lubricants such as talc, calcium stearate, magnesium stearate, solid
polyethylene glycols, sodium Jauryl sulfate and mixtures thereof. In the case of capsules,
tablets and pills, the dosage form may also comprise buffering agents. Solid
compositions of a similar type may also be employed as fillers in soft and hard-filled
gelatin capsules using such excipients as lactose or milk sugar as well as high molecular
weight polyethylene glycol, for example.

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,
sorbitan fatty acid esters (e.g. sorbitan trioleate), polyethyiene 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 fatty acid esters, fatty acid alkylolamides, and alkylamine oxides; bile acid and

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



- 21 - Typically, therefore, the hem fumarate salt of Conpound
(i ncluding any one of its crystalline formrs Ato E) of the invention may be
adm ni st ewecoovmb4oy or parenterally ("parenterally" as eeEdSh@oassis3refers
to nodes of adm nistration which include intravenous, intranuscul ar,
intraperitoneal, intrasternal, subcutaneous and intraarticular injection
and infusion) to a host. In the case of |arger animls, such as humans, the
hem fumarate salt of Conpound | (including any one of its crystalline forns
Ato E) may be adm nistered alone as an alternative to adm nistration as
conpositions in conbination with pharmaceutically acceptabl e diluents,
exci pients or carriers. Dependi ng on the disorder, and the patient to
be treated, as well as the route of adgjnistration, the hem fumarate salt
of Conpound | (including any one of itS crystalline forms Ato E) may be
adm ni stered at varying doses (see bel ow). The hem fumarate salt of
Compound | . (i ngl ydi y one of |t %i E ] be
furthor geisteiCal Pt 8 i bofufihy ShTuuhf P it skt Y
formul at i gaatsf @ch axasgihe lhhelkuiiay, bey atidlseapsoalkglsolfiorates naloyiphasphates,
particles. According to a further, aspect of the inventioazgggere IS

t

provi ded eéh%ﬁﬁlp??é‘é_@ﬁrtﬂaﬁﬁélamééﬁ%ﬁ P?SéfnarB’SPrﬁ‘Fldéi: W@t}’taﬂ‘garﬁg‘ﬁisf’w alt of
Compound dua Cr\% welhdad; yal@pﬁ)dogmﬂﬁo?erﬁrsﬁff&&l Ackive a%éﬂfﬂucﬁ dsefalnedandef i ned
herein in adm xture wth a pharnaceutically acceptable adjuvant, diluent or
carri er. aminocarbiohgliamandisitsof t he hem fumarate salt of Compound | of the

i nvention whi I'S,. | o i n a.c 0Sl.tJ hd | e
condi tion, an(&ﬂﬁa oflggf()),sa% gg%s ?ff%eégtétesd firagge%mg%ﬂ%lgg pméé a@?%%%gﬁf i%%nei)?or m's)
whi ch i s/ gegareitRYeddingbuid dallssuehns biedet@tingsad alom-coatings well dhgwn

Phar maceuti cal conposjtions of this_jnvention fq@ $ar ent er 3‘3 i nj ectti on
sui t abl y Wohprhamappicaeioanylping ér'@(??éﬁiaﬁﬂ?pélo’é% r YPEI, QRREGHRIB SRS

non- aqueoys S 51%3 BOSE 2 BArpRItn0sh (HHHEE RIERE TheOlctiCMMafldRAR sy | as
sterile powders for reconstitution into sterile injectable solutions or
di sper si oprsfepansiallypirin aeertain pareof tRximtastieal tra¢t, and/arab Pelayed e dixamalss- aqueous

carriers, diluents, so Lcl. I , ethanol, polyols
(such as %ﬁj%bgg lp,gt?)rfl% S};ﬁ@%zmg df/égwn%bg%ﬂes%% ce!iﬁ% g §SE:0I and the like), and
sui t abl e m xt uTleshehtifinegdts salegfCahpamndil l(Bclpdinglanponobf Wecrgsthl)ine frgms

i njectable organic esters such as | - - .ethyl oleate. Proper fluidity can
be mai nt afrie Wadral%rfﬁlr’é‘f‘mb‘i}’c?ﬂ?élaﬁgég%?’ lgﬁ?mﬁ‘t%ﬁ@rqnﬁl% ﬂ%tﬁg

| eci thin, ;e thaisRiinkeprage of the required particle size in the case of

di spersions and by the use of surfactants. These conpositions nmay

al so contain abjehearifumasaie balael Gorapannd dingladingeny iopg ohiesrysalliBedir®s yi ng
agents ang .di-spersin ] vent.i f LoR.f m croorgani sns
may be en‘gﬂ?gcsﬂgﬁy%? ﬁlgﬁli?%ﬁﬁ]&iqegr%o %\}ae"?(igmoﬁlg lta[}rlléﬁegg%ckedr?ﬁ%gﬁ' and anti fungal
agents, for exbigpidelospgrfatenior ohdl adminittanionh irgludeipbamacegichilc aceptdblel t may
al so be desirable o include.isotonic elnt.s s[ucaﬁ stugl?rﬁ cmlhrrslaorg!ti(aum

chi ori de, SPBSI0aS SRIUENS, SEPCBHYSd SHBRL I FIEHSo N AdTR; 1@ LhS F

phar maceutiCsH CnothdYinI8diRg Ak bie aligWrysllifd Rriaal tH)ome ttuidgesigs (f or
exanpl e al um num nonost earate and gel atin) which del @Fé absor ption. In

some casefrms mar gerainongt sliigeys cREMONeRtedon PRATUFYY, 25 1VafeE ge¥iTabl e to
sl ow the ?&%(}lxrtsmsbﬁgih%fngt ntgr#ﬁ f{]nglgﬂﬁérk'%&ﬂ 3N ERYP aRbhdLNsbABHACHENoI,
I'S “nay she

i njection. e -acconpl | y the use of a liquid suspension of
cryst al | i eshylocarbomatep lethyb acegete ricarylviledizoh denzyhderzoateo prapylene glycthd . -at e of

absorptiop of the drug then.depends nits t S | ich, in
turn, myg‘ﬂféiﬁgﬁ(??yﬁﬁgr?q‘g?@glt ?Irmglp & gﬁ%%(n, rlif‘é‘%“é*ﬁ%i ﬁ)et%%%er%?ﬁ g‘%l"}t‘%{ru ﬁg‘%‘%a Y,
del ayed absai, Rliv@agbr, andaeRmeasiB), |glycaly teirsitydrafot ficy Ligicéloil, npalwtadmenpl i shed
by di ssolving or suspending the drug in_an oil v?h'bcl,g. X .

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



I nj ectabl e depot forns are suitably nmade by form ng m croencapsule matrices
of the drug in biodegradabl e polyners, for exanple

pol yl act iwe-2pwloggiogcol i de. Dependi ng upon the ratio of @&cugst@pediysrer and
the nature of the particular polynmer enployed, the rate of drug rel ease can
be controll ed. Exanples of other biodegradabl e polyners include

pol y(orthoesters) and pol y(anhydrides). Depot injectable formulations nmay
al so prepared by entrapping the drug in |iposonmes or mcroemnul sions which
are conpatible with body tissues. The injectable fornulations can be
sterilized, for exanple, by filtration through a bacterial-retaining filter
or by incorporating sterilizing agents in the formof sterile solid
conpositions which can be dissolved or gispersed in sterile water or other
sterile injectable nedia just prior to“use. -23 - Solid dosage forns
for oral adm nistration include capsules, tablets, pills, powders and
granules. .In such, solid dosage.forng, t hem f unar at e -t of ound |

Ui nel udi R oGy eSS WGP . srBfarl Refsy 'chr?c§yst§@f;5l§ecgfllll§$8%xed Wi th
at | east AMRinuMehdtahyAFeXidRB&1IbiRAAday a8l CadttRRh@nbend piiemtesoiieradr ri er such
as sodiumcitrate or, dicalcium phosphate and/or one o re: a%. fillers or
ext ender s sucH ompositigng fastecteh 6F yaginalsibpipistation g Justerabhih fRPEFIOENY silicic
acld: b) DDHELSS HEBardS of HRAUAPhONIrERA-LM| @R & (RhHolAd PPincia@halehf)

pol yvi nyl pyrrol'i dohe, sucfose dnd acacla; c) hunmectants such as glycerol;
d) di si ntegodits oystabies fems icte Bofdgainvagion, witedugablenoairbtating excipientat o or
tapi oca starch, alginic agi cert.ain silicates and sodi r e, e)
sol uti on F&FRIEH Srlf{jlgasg‘é%?% B@FPEH’@? }B'égngfg:l}fc‘ﬁforfa) Suﬁ%%sg[?r t‘?%%%@g ceg;rgg ors such
as quat erfapdm ATHRDAURD 160 MY BodPlenRidiird @nd gepdfsreshidhinathe ¢ty ol cohol
and gl ycerol nonostearate; h) absorbents such as kaolin and bentonite clay
and i) | ummeineherviy andrelesse thapetive camppyiih st ear at e, nagnesi um stearate, solid
pol yet hyl ene gi‘l')é%hﬁ%l Al LR dras, ﬂouﬁ&'”iﬁ&l‘ﬁdiﬁ@‘%fbﬂé b ©Scrl faNiRoformb N t he
case of capsules, tablets and pill's, the dosage Tormmay al so conprise

buf f eri ngAagdijt san Bei bel adwinderd imnlse imaofsiipaspmes. tApH s %‘H&Vﬂalﬂsibelﬁétserrpl oyed

as fillers in soft and hard-fjlled, gelatin ¢ . i Lpients
as | act oslzpoé?m?‘ﬁ qri syl dégv%#r?mgggsgh W'Q%?recuﬁ?glﬁ%msﬁeilﬁ%%%eptﬁ Q%S{%ﬁ%ene

gl ycol , gk f@RaBYmono- or muamalirihydaukeal lidudt erydtals inbith acodispdrseddn an

di ssolution aid. The dissolutiaon aid,i s,n?t Iim'tb d as to ilts L?dlen ity so
| ong as i29UpeuspREdinEe ey ARPtIgXiGcRhgslolagically pecpbles and, pietagalisablsi i
surface a@a?hM@ o?‘gﬁﬂltir?g liﬂGIBe@&n%chgé.eTB@HeXerﬁ‘%bﬂB;?ssﬁ&fsﬁn ligbyaRrIfatmfatty
acid esters, sorbitam fatty acid esters (e.g. sorbitan trioleate),

pol yet hy| eneogtaing bl addgmhyox yenpgundrod theyntessgoinsgnéian.ctabilisersopreservatives,

pol yoxyet hyl ene sor bi t.an tty.aci.d. est gt hers,
met hoxypoT’%}B&?Fzst M@ﬁi’ﬁ%ﬂ E@? p%eif & Fi glp ?%oq?égiffgﬁ%wie%@ g%@g@%@%#&w]%her S,
pol yet hyl gpéingd (eeithink)abdtyl nairall and Syaulstic pMeytaxdy at foyth dipesaads pheakmonasin

pol yoxyet hyl ene al kyl thi oet hers, | yoxyet hyl.ene |,y ox | ene

copol ymer ¥¢ e fgropmpley Ipﬁéoﬁ%gel}dgﬁlo%{%fl{ge]gél O@éﬁ&lé}’e é@%%?%?i t ol
fatty acipegsNewSvorRNORY(£8) glagcpbegronof atty acid esters, pol yoxyethyl ene
propyl ene glycol nonofatty aci d esters, polyoxyethylene sorbitol fatty acid
esters, fatty Adjaitageauplyoiherfiesifitmagatel sall e/ Compinnd dxingbdingrnyong of s and
salts the (e C e [.C: i q, i i i acid,
denydr ocrgrpeli€ s RIIEFOEHE Byoofiofthdl, b ORI hefl T DR B,

conj ugat eadtivity end Jow togiite surface active agents, such as sodi um

| auryl sul fate, _fatty acid sqaps, alkyl.sulfonates, alkylphosphat.es, ether
phosphates, fa , Uri am ne soap,
hosph f allsy 2 liplg dasaps s BgstF% Heth yBRRERS Gl ?#&8‘?‘8%“ | Lot

and al ky! pigh@hQutied] ¥oRPsRtiny BT S ihGontiah ehasl BB Rai& dotus Seibbtainan asbumefagent s,
such as betai nes and am nocarboxylic acid salts. The solid ﬁiosage

forms of thamriétesirugithabisetiectiva ssarhaye thyi depised thrrapetia AeAPRe dof? W& par ed
Wi th coat t)fﬂ%ﬁt g&q ésji}?tln%,sanﬁ 2% BRI Gort GRE kH8SeARda R RG] vaRabhdAgs wel |
known in e pharmaceutical tornulating art. They may optionally contain
paci f yi ngupgetiesactinily rofiythalcsmpbiendp fthe rouepd sidminsirationh thehsevenithiesf thel ease

the active ingredient onl or,.preferenti.al,l in rtaij- of the
i ntesti naFor’(dl‘tg)c‘?tetfel tﬁéﬁi%d Ei"ﬁ tﬁ% F‘Hﬁ}jétgo Tt DEHTON .n?elgicélrr%'lsté)r 81?%8 r?%{é%é Eﬁ%}%
conposi ti gified. Moweder, RGE YitRinl the Skih S dircastoadt daxest the compouhkdent hewisf unmar at e

salt of Conpound | (including any one of its crystalline forms Ato E) may
al so be in mcro-encapsul ated form if appropriate, with one or nore of the

above- nenti oned exci pi ents. The hem fumarate salt of Conpound |
(including any one of its crystalline forms Ato E) may be in finely
divided form for exanple it may be m cronised. Li qui d dosage forns

for oral adm nistration include pharmaceutically acceptabl e enul sions,
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- 25 - al cohol s, polyoxyethyl ene sorbitol and sorbitan esters,

m crocrystalline cellulose, alum num netahydroxi de, bentonite, agar-agar,
and tragawenoty/mmedom xt ures thereof. Conposi t i ons PCorUSe@oed14Br

vagi nal admi nistration are preferably suppositories which can be prepared
by m xing the hem fumarate salt of Conmpound | (including any one of its
crystalline formse Ato E) of this invention with suitable non-irritating
exci pients or carriers such as cocoa butter, polyethylene glycol or a
suppository wax which are solid at roomtenperature but |iquid at body
tenperature and therefore nelt in the rectumor vaginal cavity and rel ease

the active conpound. The hem fumarate salt of Conpound I (i ncluding
any one of its crystalline fornms A to.f.can also be adm nistered in the
formof |iposonmes. As is known in the art, |iposonmes are generally derived

from phosphol i pids or other Iipid substances. Liposones are formed by nono-
or mul tibdmhireqiel af 6del tcﬂwhflevs rtb/es b&hed \eﬁurﬁ}au@é Brrelit %H@ hS gphdhm}an
aqueous nedi um Any non-toxic, siol ogically "acceptabl e an t abol i sabl e
lipid cap@mw@e@ﬁdpcmnmnghh¢é@@©ﬁe eqt #rachievedsed. The present conpositions in
| i posone for un

nvent i on, st S0 GRS SbE s CEBIrbhR £} e SIRRE R h RRARHE TR

preferr eqbage M, digesal & Ifhancﬂ) ftds plo® hiepiiched an dnet o Iidoos pﬂ&medybmpdmlds aes

I th bot h nat d het i
known 1 n PeaSime 157 B Digg ol 2B esmiore, MIOANURARG0R i gt 11 ditogy
Vol une  Xlc¥mpharid AE3EibEd BRfoin BRVE¥efiYe inibYors(dF B8 reRpdds £id R66kdingly

A‘dvantageouslg,é the hem funarate salt of Cbngﬁ#nd I Elncludln any one of
its crystid isehu agatyior Arepangyisegpest dseociatedewith drnphegyte enteretidng vdets are, have

he. hom eisdo, ORI epftR ol ol selch¥o e panolo BB AgR AR Fons o

this i nveligeasen may be vari ed so as to obtain an anDunt of the active drug

that is effective to, ac eS|re her a t onse for a
particul ar pati&NENERy %S‘FIE“? Wgra af‘f’dt Prgéip g‘g% ‘ﬁ IBrFrysfaﬁ(é”eSel ected
dosage | guels Mith [Eydgnaaefon)aRBefinm @6 tthathlyyoPlisdaba &leﬁaewmemeedrtgpt e of
adm ni stration, the severity of the condition being treated and the

condi t i oRyTBPheCEiiRerapinscarh ps, Sersxgmple, intimnsniantation, Bieh AgaeuteitchpnicHonever |

106> ") il <A stuedk of O b o Bn3kah] o8RG84 QL ISAATRANOGLAL | evel o

norder to achieve t esire rapeutic
ef f ect amdstt aligaseduabtoimmmer edismsdshee.gosdigematnid | arthiniés dessfstemd: elupact is
achi eved. ent invention

3
T Exanp B taemaigsty dadimgs ol Mgy RRS i erberdt s ReletndtPhs one o
a list off qriefagd g dBeRIBRUASSIAd DRESVIB, vhgcaﬁnsl%enﬁ@o@agﬁnﬂal Sibdgiéh 28.
Furt hernore, W?2004/ 103306 al so teaches that the conpounds descri bed
t herei n AVidreme.aeitis PsORATiDCraves ophthEmaprthz.cilenseis At addhas iPigicar e
useful a f I i c ractions
wher e anglgsia%%? aﬁ oér%re?g?f I%%%mrge?:tggf gir%rrg%ttﬁ?v ?%Eigormntrlt? éél.?%{ E@b@gﬁ% %(lalhr%gc?ho | ogy
or synpt @mhﬁg#nmtlttshmﬂdm@ase diseases optiunely aithgingderlyihg aberant weaeticse sal t of
Conpound o clu st I or s .t her.ef usefu
o The e Sl hoklel N8 Piop e dheblivgyrol o hEEYE athe
i nt er act iieflsnmaoyhluag injhoy, :eﬂmmhteuy thrtlhﬁmﬁplhﬂﬁlhﬂlhloﬁjn glopiepdlamj@dout e or
chronic regjection of cell .tissye or organ allo- or x grafts or del ayed

graft fudBEfSHerogsarsiepRriirits. nigdienty; 9Bt dega%tmsmmeﬁm%gléa%cé@nat%usg

r heumat Oigerm@difilds! tdeBorri¥R! ABInGatitislP¥dtafions NEIRELBHSns RaSRINBRkallfyr oi di s,
mul tiple scl erosi s, myast heni a gravis, diabetes type | or Il and the

di sor der snediniascidisoeders, hinflamimatory v g udiseases | k?!éﬁommlﬂrwugltla,nenﬂainmaptyegr en

oY O BB oy R She T AR ") B pag = o0

al | er gi c infatction,isedion gjtuinghiemis, tenal, fadlile @t fernociugt al@dckﬂmmﬁmtnctsh&k T edll ammat ory

di seases optional | y with underlyin errant reaction . i nflammatory
bowel dli SEBRISTAR 05 Tecll lpkEmE, infect S SRt D 6 & St saock (& SpSTaBigy him,

i nfl arrrratimmecl)ugagné Soek Yadult RéSpARIIRL ASt¥est b@Fonhd briidal lﬂf&fnbmvgt ANys,
glonerular injury, atherosclerosis, osteoarthritis, irritant cont act

der mat i t iv#abrpatiis cheniccactonial destigermatcle disesses, sebaplymoesits; dersild ti s,

cut aneous mani festati ons of imunol ogically-nedi ated di sorders,

i nfl ammatory eye di sease, keratoconjunctivitis, inflanmtory nyopathy;
myocarditis or hepatitis; ischemal/reperfusion injury, e.g. nyocardi al
infarction, stroke, gut ischem a, renal failure or henorrhage shock
traumati c shock; T cell lynmphomas or T cell |eukem as; infectious diseases,
e.g. tOXIC shock (e g. superantigen induced) septlc shock adult
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- 27 - denmentia. Exanples of cell, tissue or solid organ transpl ants
include e.g. pancreatic islets, stemcells, bone marrow, corneal tissue,
neur onal wosswagsodeeart, | ung, conbi ned heart-I|ung, ki dne@gT/uszeenesibdwel
pancreas, trachea or oesophagus. For the above uses the required dosage

wi || of course vary depending on the node of adm nistration, the particul ar
condition to be treated and the effect desired. Furthernore, the

hem fumarate salt of Conmpound | (including its crystalline forns Ato E) is
potentially useful in cancer chenotherapy, particularly for cancer

chenot herapy of solid tunors, e.g. breast cancer, or as an anti-angi ogenic
agent . In addition, the hem fumarate salt of Conpound | (i ncl uding
its crystalline forms Ato E) may be ugeful in the therapy of a variety of
peri pheral neuropathies, particularly acute or chronic denyelinating

neur opat hi es. The hem fumarate salt of Conmpound | may therefore be useful

in thet o] f i GBS)., chronic
|nflammiagfé1$&¥en%>e(?rﬂﬁ[ ti rflgglrl)’o 133{1%% Sl)qma aﬁgéaggq%gr}{%‘ %ﬁé %nbrre%tclzal not or
neur opat hsletev stttm oa@lisjthmle onmrtmlvoc:lon(ehdl\hbsue artrgnal apoet ianabmeCcslaiyal | nati ng
peri pheral neur th artlc t he. neurgopathy is CIPD. The

ef fecti vg‘ﬁ%%'g ﬂ%y@%?Fng%‘ﬁ%] Vaﬁié’iaa“eﬁé’{ REVRN2EYS; é’ﬁtﬂﬁe dbove uses e .
heni f umarefugres &10Eag%f wilPEP W0de Wvaty aﬁﬁéﬁdln@%ﬂ tfe Goeta Adnﬂﬁls{rﬁrdﬁs the to E) is
potentially. useful for treating nmultiple sclerosis, uveitis, Inflanmmatory

bowel di Paiisular gngiiondo be %%%fbanddh%ﬁf@&t desredol itis, infecti ous di seases
(e.g. viral i 'Ff]ﬁﬁérh‘lgf?)tl(le (Pl%égﬂ eng I@W p%uﬁt? glgcrll{ﬁ;&”ﬂg crystallme The

pol yr adi cul oneur opat 03| 's’in
t her apeutformsudetooE) uh@oteomjbum;tfu‘ranyl canncérudxemﬂmmpyj patitalaths doit Garpeevent ,

control Q eret uce t{ veri 3 gerl pheral neuropathy which the subject
is at ri SREBY LY ¢ %OP@ "éosrs eﬁ DASLORATEN PW-SHSERP 28t educe t he

severity of exd sdditih, mesmﬁﬂ[mam@s@mmg&uﬂm (ReuasBiiRicsiaIad Meiore the
onset ofdﬁq{()z}gtorns it may be adm njstered after the onset” of synptons. It

may be a ST E‘Hu%e@lan thedherany ekt a yarigky of pesipheral nayeppathissy pq@mﬂmy
neur opat Ryute or chromg-t’i@m%lﬁl@ﬁ i %fpgﬂlﬁesvﬁ"hg RehMEmAGH0 b HPE% tninzﬁ(f

Conpound | nmay be used may t efore I nprove, naintain or

det er i or ghdrefpredfe vdeéulrip dhe dlerapy i dnieom ramd/aermHalﬁ&arrecsgmﬁmmb (GI‘BSB, pati ent
havi ng, ect d of . having,..or. _at risk of having, er| e neur apat hy.
The term H’ioﬁlé:r T TaRt S &%gélinraé% R%lﬁfa%{%%é‘ﬂlrg%tg??éc P&B R3¢t ons of
a peri pheeabpagurapat f3ndosticno bﬂﬁkaYMMN))grQﬁ'Bl;ﬁfhpﬂftelﬁMﬁhc adéihﬁﬁﬁﬂ%g it also
includes treatnent to cure such a disease, to put a subje Iinto a

funct i on&PriRhesl @euramathy (BN ht I particulanpihe aeurppathy fsUG@PD. o ef&CHY@FSSor to
prol ong bHF iR chRApb&Id3RRS vary between patients.

The hemifumarate salt of compound 1 (including its crystalline forms A to E) is
potentially useful for treating multiple sclerosis, uveitis, inflammatory bowel disease,
Crohn's discase, ulcerative colitis, infectious diseases (e.g. viral infections), chronic
inflammatory demyelinating polyradiculoneuropathy (CIDP) and polymyositis in
particular.

The therapeutic use of the compound may include prophylactic use to prevent,
control or reduce the severity of a peripheral neuropathy which the subject is at risk of
suffering, as well as treatment to control or reduce the severity of existing disease. The
compound may be administered before the onset of symptoms; it may be administered
after the onset of symptoms. It may be administered to a subject at risk of suffering a
peripheral neuropathy.

The treatments for which the hemifumarate salt of Compound I may be used may

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



The required dosage will of course vary depending on the node of

adm nistration, the particular condition to be treated and the effect
desired. wo2qevmso4@b, satisfactory results are indicatedPCo/useomobssaunhed
systemcally at daily dosages of between about 0.01 to 500 ng per kg

pati ent body wei ght per day which can be admnistered in single or nmultiple
doses. The dosage | evel may be about 0.1 to about 250 ng/ kg per day; e.g.
about 0.5 to about 100 ny/ kg per day. A suitable dosage |evel may be about
0.01 to 250 ny/ kg per day, about 0.05 to 100 ny/ kg per day, or about 0.1 to
50 ng/ kg per day. Wthin this range the dosage nmay be 0.05 to 0.5, 0.5t0 5
or 5to 50 ng/kg per day. For oral adm nistration, the conpositions may be
provided in the formof tablets contalﬂ%ng 1.0 to 1000 mlligrans of the
active ingredient, particularly 1.0, 5 10.0, 15.0, 20.0, 25.0, 50.0,
75.0, 100.0, 150.0, 200.0, 250.0, 300.0, 400.0, 500.0, 600.0, 750.0, 800.0,
900.0 or Q,0.m| ctive.ingredi ept.. The c may be
adni ni ot SPEPPLAT 3 vt BRSO on U 3F SHafR o5 i B BBRER or i ce
per day. nthapsgage reglnen may be adjusted to provide the optina

t her apeutic response I n accordance with the foregoing the present

i nvent i on fur ttheferpy ghsraes” ingludes tacatmeni ol allgyiats B &¥itmong sympomsafigg

di sorder $, 5he¢41§ea~§§ahm%%e pp&’grés)ﬁ'amafa%ﬁl%sdxsea%egit a%qg'clé’&s'tﬂaghféﬂtt ed

above, in a subject 1 n need of "such treatnent met hod conpri ses

admi ni st @0 curg stah sdischse b paict suajtcemfoea:ﬁmvt@rahmtntamﬂbr maintmi 4 sutgechine salt of
Conpound _I QL ﬁngaﬁonet of 1|0ts CLy Allne forme Ato E defined herein; 1.02
A et hod fﬁd? 18P v }:@p&? nglgﬁ (Wgan or tissue transplant rejection,

graft versus Masteqiirskasage @I & datinge eaxglldspaﬂ&@ ondhd ROE 6f ddinfiasa®n,
i nfl ammat ory di seases or conditions, or e diseases in a subject in

need of d¥chrrtiGlaRcARdtion (Whecdivalvd ppdthe effe%gieslf%kb%qngféé S%Rfﬁ%%ﬂf%ff‘éiﬂﬁﬁwg to

sai d subj pteThiens |, or
any one 31?60 iltn{i %th§§/$s§ gFFt:éﬁlgélf or rrsm%h(t%dl%ﬁg]g?l d%@eﬁi‘?‘!ﬁ‘ ab(%ﬁtog:@g&?rg%od for

prevent i meg per kerpetitntripdacvsight ger ddyr whick cer bm@hmmewce]nemglenr onltiplcel |

medi at ed I tol as;.i.n ove, in a
subj ect i ngeﬁeg%r@qsgéé/u]gﬁ&tn? {%ﬁpﬁqu? gﬁ&?%ﬁ ?Igl&/ %)?Tp g’e aﬁénetnl SP ering to
sai d subjabeit 10 med/keptr &g, Anduitalle dbsage haei frluyrmeab@nsmlttooz‘soeﬁgp@pad I, or
any one of its cms?tal |ine forms A to E def] neg%herel n; rlr’n?]t;hod for

i nhi bi ti ﬁi@yaoérboeb &9 110P g adks B2t 8 28av Oolgon Me/keepsy day Okt
sphi ngosifeemphesRRahsy bs!0ds faedlsah%dtoaﬁgdroge@%uﬁg/kgrbea daybi&Ciral N Need

t hereof, conprising adm nistering to said subject a therapeutically
ef f ect | vadmimsirtionfthachepmsitionamay &e peivided fin e fpupiitablets gontamngon@toof it

crystal| i b I ditheSefled HORSIAPLER M, 08 £ TRENY0! S0 RERYSABI N O

treating drseas angl ogenesi’'s process” or "assocCrated with
der egul at7éd, ang.opgeme,sizmd)nzw @ LAY0a; t40D.0, 5eed, meoemm()c&n@mmmgor

adm ni st rb@8 t.ﬂ.sai deg bject a t era uticallx effective. anount of
heni f umar4P&Y fiflieryps ﬁ‘ﬁcﬁ?ﬂ&e [ner CoTpIROMnds way 9?@5‘#}’?‘%“ PBr%s Ato E
defined hegigeMof 1106 tr?ne@%h@&lf bwfer%@\bﬁm b pdr dBRL TR d6RABE Rizirhdh 2

subj ect in need thereof, npri si n% adm nistering to said subject a

t her apeutnil%’ahelaﬁJl’éﬁefi&PﬁC’V’é‘eg}ﬁﬂmﬁtﬂab CHPRENITePABICat e salt of Compound |, or
any one of itg &Jc}fﬁfaﬂéelwlﬂ?thfe%rﬁgorgg{hg gﬁesgﬁ ﬂ%ﬁﬁoﬁ‘ﬁhﬁéﬂ%o&d&7 A method for

preventing or treating a peri uropathy in ect in need
t her eof , lcﬂirrpnﬁ\ smtbochofm rprsvemtingigort arestaigd chﬂwbnjeesctoradtsbmcsapeuhatcxial bwy

gl; ;gf ;: Yﬁﬂgpq? SVtﬁ% eﬁg tSBCq‘Eang?lf:%a c&aqupgﬁﬁt sugject e’ op such tr%gtmae?l ich of its
method comprises administering to said subject an effective amount of a hemifumarate
salt of Compound I, or any one of its crystalline forms A to E defined herein;
1.02 A method for preventing or treating organ or tissue transplant rejection, graft
versus host disease, autoimmune diseases, allergic diseases, inflammatory diseases or

conditions, or muscle diseases in a subject in need of such treatment, which method



1.08 A nethod for preventing or treating a peripheral neuropathy selected
fromQuillain-Barre syndrone, chronic inflamuatory denyelinating

pol yr adi csbansunsepat hy (Cl PD), nultifocal nptor neuroparhy/useao/ocsiaziuct i on
bl ock, and paraprotei naem c denyelinating peripheral neuropathy, in a
subject in need thereof, conprising - 30 - admnistering to said subject a
therapeutically effective amount of a hem funmarate salt of Conpound I, or
any one of its crystalline forns Ato E defined herein; 1.09 A nethod for
preventing or treating chronic inflamuatory denyelinating

pol yradi cul oneuropathy (CIPD) in a subject in need thereof, conprising

adm nistering to said subject a therapeutically effective anount of a

hem fumarate salt of Conpound I, or anygone of its crystalline forms Ato E
defined herein; 1_10 A nethod for preventing or treating nultiple sclerosis
in a subject in need thereof, conprising admnistering to said subject a

therapeutc;)ﬁlphéés a%Hlﬁ&E{ W gﬂy%bjs& ot dREN MARIRGLE aSRhlingardosRpnd 1, oOF

any one o ts crystal E defined herein; 1.11 A nethod for
prevent i r(@pnq:mund Eat BMI}QOMHEICWSiaHIIT& f@mtsjl’etﬁtE definedddreither eof , conpri sing
adnlnlstqf sub ect therqg tlc ctive an%y@ceﬁf a

f f
hem f umar aq?’ &;{Wt ? ﬁtr’ﬂ? (Trtre ?n “Oné E?fl%tfeagsﬁamr?]eﬁt’lopne forms Ato E

defined heddedted mﬂaﬂ;&aﬁgryrat bmdmi;ﬁlﬁnepd@e\amteggmmdfrcmeatabmg ind bubjevaior y bowel
di sease, Crohn's disease or ulcerative caolitits in a subje én need
t her eof , T8 YFlgreatmanhi whish| wethed comPEsSuBfraiBtsteang ner %ﬁb‘gd‘t‘ Jech My

ef fecti V%ﬂ%&?}m&m&i‘m 3r RahfitBrAL Sa aF t:oﬁlffomcmnﬂ% onef BNy QABnOf its

crystalline A to E defined herein 13 A net hod for preventlng or
treatlngibnnd@nnﬁﬂcﬁwﬁﬁmwwi di sease in a subject in need thereof,

corrprisi_qL ?% ég&kq 15855a'd uﬁhgggm l&gggéﬁggkkﬁgk[_ effecpive anount

of a hem ny on ystalline forns A
to E def ispﬁdgm{eeILﬁhosﬁhaié(SH’)nﬁédmw riogenaisehid S’mbjeeﬂ’ intneebtheregf, Cr ohn' s

di sease in a subject In need th f, risin ni.sterin a|d
subj ect aFOFWEFl&%e%ﬂ"?‘E‘éPF‘?g &P %5 w&eahﬁuﬁt%ra@ﬁmacgﬂ r&ﬁﬁﬁ’é‘? aaf@ug*ap

Compound Hepi@kafly s @bmbbindCT, %3 tad) lon8 &1 i@ diPstalittcOfolEms! &f wgddemé@l n; 1.15
A method for preventing or treating ulcerative colitits in a subject in

need theﬂ@nﬁn conprising admnistering to said subject a therapeutically
effectl Ve @& lﬂ{]}nef%d for preventing or treating diseases mediated by a neo-angiogenesis

process or associated with deregulated angiogenesis 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;

1.06 A methed for preventing or treating cancer 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;

1.07 A method for preventing or treating a peripheral neuropathy 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;

1.08 A method for preventing or treating a peripheral neuropathy selected from
Guillain-Barré syndrome, chronic inflammatory demyelinating polyradiculoneuropathy
(CIPD), multifocal motor neuropathy with conduction block, and paraproteinaemic

demyelinating peripheral neuropathy, in a subject in need thereof, comprising



- 31 - hem funmarate salt of Conpound I, or any one of its crystalline forns
A to E defined herein; 1.16 A nethod for preventing or treating infectious
di seases wo.2g10/a8emberi al or viral infections) in a subj @ct/usaommmesi4s her eof ,
conprising adm nistering to said subject a therapeutically effective anount
of a hem fumarate salt of Conpound |, or any one of its crystalline fornms A
to E defined herein; 1.17 A nmethod for preventing or treating viral
infections in a subject in need thereof, conprising admnistering to said
subj ect a therapeutically effective anmount of a hernifumarate salt of
Compound |, or any one of its crystalline forms Ato E defined herein; 1.18
A nethod for preventing or treating polynyositis in a subject in need
thereof, conprising admnistering to sgd subject a therapeutically
effective anmount of a hem fumarate salt of Conpound I, or any one of its
crystalline forms Ato E defined herein; 2. A hem fumarate salt of

Conmpound ») m‘?s&erﬂ%%o Qg sﬁ’l%edttastﬂ&%g/eﬁﬁ@zllfy' e@l%ctfl\%r Fouf 6Pa endafhpad shesei n, for

use as a pharmaceuti cal fumarate salt of Conpound I, or any one of
its crystCaniponal E or any ohetod itEciysthiline dorhne retfort défmed betgings a phar maceuti cal ,

in any of, f.he , met hod efined.in pa ra 1.01 10 1. 18 bov or for the
{eat rend- B0 C ATRIRE® (BF R Run P URIEP Bhomie S ReTmadier of 5!
A phar na%elytadmlon@@ﬂaspﬁﬁy (CIPD) iQ.aGubjkoin He&l méreafnyorﬁ;ﬁnsﬁﬂgeadﬂrﬁmbwdﬁg tefined in

par agraphs, 1.01 to, 1. 18 ahove_ or for the treatnent of any one aof the
medi cal éaﬁdmp%ﬁsthwrle%for fieetivs ampnbpie berpdigparate sglt o hemprundderiat e sal t

of COWPO‘éH)doﬁeonfs c%)’all%%ﬁ‘ﬁs AtSEGENSdaleldime forms A to E defined herein,
in association with a pharmaceutically acceptable di luent or carrier

t her ef or .1.10 A method for preventing or treating multiple sclerosis 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;

1.11 A method for preventing or treating uveitis 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;

1.12 A method for preventing or treating inflammatory bowel disease, Crohn’s disease
or ulcerative colitits in a subject in need thereof, comprising administering to said subject
a therapeutically effective amount of a hemifumarate salt of Compound 1, 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 crystalline 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



4. A hem fumarate salt of Conpound |, or any one of its crystalline fornms A
to E defined herein, for use in the preparation of a pharmaceuti cal

conposi tiwo2bovose®e i n any of the nethods defined i n paragspdrs/odsidl to
1.18 above or for the treatnent of any one of the nedical conditions

menti oned hereinbefore. -32 - The present invention also relates to
the use of a hemfumarate salt of Conpound I, or any one of its crystalline
formse Ato E defined herein, in the manufacture of a nedi canent for use in
the treatnment of any one of the medical conditions nentioned hereinbefore
or in paragraphs 1.01 to 1.18 above. Conbination therapies The

hem fumarate salt of Conpound | may be adm ni stered as the sole active
ingredient or in conjunction with, e.gs;yas an adjuvant to, other drugs e.g.
i MMunosuppr essi ve or |nnunonndulat|ng agents or other anti-inflammatory
agents, e.g. for the treatnent or prevention of alio- or xenograft acute or
chronic n e 0

chent her apaarpatt S bPCORPRRROL ¥y 3hy Bt O AR oBit AUCE S0 ene . For
exanpl e theeithem fumarate salt of Conpound | may be used |n conbi nation with

a caIC|n n i nhibi.t c] ospor.i FK 506; i nhi bitor,
aparifel A MR- B prsyarting B KGRRE dpBRUR toces 196, BBt o giehpas s,

an aSCO”M@fhéhdﬁ@)V[d”lg JuBTEN A5 WBRT EfRSdof.Ccdthfti@lel h@finistrilg tOBhi®8dbjecASIMIB1,

etc.; corticosteroids; cyclophospham de; azathi oprene; nethotrexate; |

ef | unomi deerapepricadly jebfestise mab%mni@%@ta salhpicepmraval 4t s 3y Pae Pl Hs
15- deoxy%%[aﬁlmlfb@% Lo E@eﬁmﬁgmppresm ve honol ogue, anal ogue or
er eo

derivative t i mmunosuppr essi ve nonocl onal anti bodies, e.g.

monocl| ondl17antA methiod $ort preveatikg oy treating cdrpt Difsctions 1. 2 MHEct @D&ed @B3¢ofCD4, CD7,
CD8, CD25, CD28 ands, t her
munonodaP RSy OISR e HPEe drbERRR B KGO BRUR SRl ng at

| east a pemitumara®f sdihef €smpamal 1, vk any daeer s etysfallidfoahs & UE aRfinéder eof ,
e.g. an at | east extracellular portion of CTLA4 or a mutant thereof jOIned

to a nonberina4 protein sequence, e.g. CTLA4lg (for ex. designated ATCC 5
68629) or g MA ARinolef gféﬁ/?né%&g){ %}golgn%ﬁﬁ? Py sm\?}k:&%' feell MUr&IfL O S,

e.g. LF A1 antagoni sts, _ t agoni st s, ant agoni sts or
VLA- 4 antcapprisisg sﬁdnumstarlcgnettmsanérsapﬁgﬁ acthapgeutically effectiye tameumtepma

" chemot neeancutl.c. 89eBE Cob ot ar A oDSFRLNSL ARG e adent candld
anti - est heg@n, an anti-androgen (espeC|aIIy in the case of prostate cancer)
or a gonador elﬁl }rllerr?i l?rgaratte 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 pharmaceutically

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.



a topoi sonerase | inhibitor or a topoisonerase Il inhibitor, iv. a

m crotubul e active agent, an al kyl ating agent, an anti neopl astic

ant i met ababiI20®/080408 pl ati n conpound, v. a compound t ar geCrngteenssasi ng a
protein or lipid kinase activity or a protein or |ipid phosphatase
activity, a further anti-angiogenic conpound or a conpound whi ch induces
cell differentiation processes, vi. a bradykinin | receptor or an
angiotensin Il antagonist, vii. a cyclooxygenase inhibitor, a

bi sphosphonate, a hi stone deacetyl ase inhibitor, a heparanase inhibitor
(prevents heparan sul phate degradation), e.g. PI-88, a biological response
nodi fier, preferably a | ynphokine or interferons, e.g. interferon 7, an
ubqu|t|nat|on i nhibitor, or an inhibigtpr which bl ocks anti-apoptotic

pat hways, viii. an |nh|b|tor of Ras ontogenic isoforms, e.g. H Ras, K-Ras
or NNRas, or a farnesyl transferase inhibitor, e.g. L-744,6832 or DK8G557

I X. a tel omer ? glfeg{a] t mven{lb ?lﬁgfelatgsl RN l%gm of Y hefhifufhafitd aﬁao%gia'gg)glhﬁ]t or,

matrix netall ase In oni ne anlnopeptl |b|tor
e. g. bengasi dgy ofc af ﬁi@rdrysvdllmeemhhemeaf E dufinad perin s cie manifaditeosf, a e. g.
PS-341, and/or Xi. OR i nhi bitor nmat ase anibltor"
as used H@‘?dé"raﬁ‘eﬂbf%t‘l@% i Shex rEAMERL IR OF Wﬁl‘B?‘{‘? t‘zﬂ’é‘P RS, ygRigDe

product i %re;ﬁbe?ore%pﬁ a%f@'l@'i‘tcpf 1% hgsveubst rat es andr ost enedi one and
testosterone to estr d estradiol, respectively. The termincludes, but

is not limted to ster0|ds espeC|aIIy at anest ane, exenestane and

f onnest an artlcular non- st eroi ds, especially am no gl utethimde,
roglethiﬁﬁﬁ@pmggwp@% ‘%ethlnlde trllostane

The hemifumarate salt of Compound I may be administered as the sole active
ingredient or in conjunction with, e.g. as an adjuvant to, other drugs e.g.
immunosuppressive or immunomodulating agents or other anti-inflammatory agents, e.g.
for the treatment or prevention of allo- or xenograft acute or chronic rejection or
inflammatory or autoimmune disorders, or a chemotherapeutic agent, e.g. a malignant
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 immunosuppressive 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 extraceltular 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- I antagonists, ICAM-] 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,



- 34 - testol actone, ketokonazole, vorozole, fadrozole, anastrozole and

| etrozole. A conbination of the invention conprising a chenotherapeutic
agent whiwb 200/@moar onat ase i nhibitor is particul arly ugefrais2dom6sihe
treatment of hornone receptor positive tunors, e.g. breast tunors.

The term "anti-estrogen” as used herein relates to a conpound which

ant agoni zes the effect of estrogens at the estrogen receptor |evel. The
termincludes, but is not limted to tanmoxifen, fulvestrant, ral oxifene and
ral oxi fene hydrochloride. A conbination of the invention conprising a
chenot herapeuti c agent which is an anti-estrogen is particularly useful for
the treatnent of estrogen receptor positive tunors, e.g. breast tunors.

The term "anti-androgen” as used hereip,relates to any substance which is
capabl e of inhibiting the biological effects of androgenic hornones and

i ncludes, but is not limted to, bicalutam de. The term "gonadorelin
agoni st" as used herein aitargg%n gﬁtsf but is not limted to abarelix, goserelin
and goserel i nlacet 8¢ &°™ 8"t erm "t opoi somerase | inhibitor" as used

herein includgs, buh dnfi-3@bgenl Bht &di-dndrdgen egreaially iinitheteageanf prostate
9-ni trocanpt ot heci n and the macr onol ecul ar canpt ot heci n conj ugate
PNU- 166148 ( conpoufencar) pr p gongslowiin 2geust, The term "t opoi sormerase ||

{ nhi bi tor ! as ifiSed ,RElHoMetAIE k Hlfiror B obsistiftbrale Mdhhol 0 T he

ant hracycl i nes suc oxorubi cin, daunorubicin, epirubicin, idarubicin
and nenpr ubi ciin, t he raabtubalguiertome sgeitt eraatkyltieg azagnl, ogxain¢APIstic and t he

podophi | | ot oxi nes et oposi and teni posi de. The term "m crotubul e
active agent" rel a?ﬁ@%?tSﬂ’(ﬂi%%?ro?R}ﬁtm %oomspfoélBl’l i zing and nicrotubul e
dest abi | i zi ng yagentyScdmpolndlitdtgetingldecregding b rpréteid srolipidxXdmss activigy. ompacl i t axel

and docetaxel, vinca alkaloids, e.g., vinblastine, especially vinblastine
sul fate, vincristi MECtR8sdiPH] PHPSW%%@F e&HYitYe 2 diithes @ati- ﬁag‘???%%‘i”éq%?é]e,

di scodennol i des an ' Adude Ll @tieiRfatldAgieRbses, 8- 9. epot hil one B
or a derivative thg)rrgg?&lpbdng%ﬁgr]ﬁe Ltlerm "al kyl aztli ngﬁ_agent " as used herein

i ncl udes, but ¥is natbradykinirebrecepténos ah pagiotentit Hraatigowbt , cycl ophosphani de,
st 0 e S Bt SN S Wi i, o
fluorouracil, capeGhiiBi#érNg heg@iiaid Mbibier (pryteatsaizpaan shiphate dedradation),
thioguanine, et hOter.g?XP%ES%, %ngoggiacg]r ?e’é?én%é modifier, preferably a lymphokine or
interferons, e.g. interferon y, an ubiquitination inhibitor, or an inhibitor
which blocks anti-apoptotic pathways,
viii.  an inhibitor of Ras oncogenic isoforms, e.g. H-Ras, K-Ras or N-Ras, or a
farnesyl transferase inhibitor, e.g. L-744,832 or DK8G557,
ix. a telomerase inhibitor, e.g. telomestatin,
X. a proteasc 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, ie. 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,



The term "platin conpound” as used herein includes, but is not limted to
carboplatin, cis-platin and oxaliplatin. The term "conpounds

t argeti ngwoeoroamsiong a protein or |ipid kinase activityPor/usasowloes143

anti - angi ogeni ¢ conpounds” as used herein includes, but is not limted to
protein tyrosine kinase and/or serine and/or threonine kinase inhibitors or
|l i pid kinase inhibitors, e.g. conpounds targeting, decreasing or inhibiting
the activity of the epidermal growh factor famly of receptor tyrosine

ki nases (EGFR, ErbB2, ErbB3, ErbB4 as hono- or heterodiners), the vascul ar
endot helial growth factor famly of receptor tyrosine kinases (VEGFR), the
platel et-derived growth factor-receptors (PDGFR), the fibroblast growth
factor-receptors (FGFR), the insulin-|like growh factor receptor |
(IGF-1R), the Trk receptor tyrosine kihase famly, the Axl receptor
tyrosi ne kinase famly, the Ret receptor tyrosine kinase, the Kitl SCFR

recept or |ne inase e dat ef usi on
br oduct s Mok R f1s THRPl Bl his sl B IorOR  pBbala e

fani Iy oforsis inbétiohrcenpiisiag klcaaﬁ@merapambegmtmfhutme alVRIGMEBIRE inhIBkGr JFAK PDK
or PI(3) kinase fam|ly, qr of the Pé%%)n ki nase-rel ated ki nase fbamjty,

and/ or meBisplriyruseh Ton te; FRARGE A MRS XROEPtPL RPN BRIGNS dhfy Dreas

anti - angi;pgeni ¢ conpounds havi ng anot her mechani sm for thel r activity, e.g.
unr el at ec} to protein or lipid kinase inhibition. npounds_whi ch
target, decredde tam jantiebicagenhas used mvuetryrebteswecmnawde@lp@ltar&@goyl% npounds,
proteins i es E t ase,

i nhi bi t a&/ﬁ%’gi Pgesg ‘?)nrs\l\lgtrhetbz"l‘g Hrrl%%%c\%‘é&wé{ ga{reglﬁ?lﬁctl&{g? t@ﬁgﬁ%é)?ﬁ?} %@e
conpoundsyp t@ﬁ@h&hﬁﬁxl\@@trmn@mbcﬁ"ﬁaal arﬂrrhiobxfdiedwdgmhbnde:aék kymbinatiap&Eché i cal | y
di scl osed in WO 98/ 35958, (?[ . cul

1+ (- ohl GPYENPT CHBPISIDg 8 ShyRRAGFRRRUEIR PSS BAPABTSEoEeBH A PRREHATY cat 1 y
accept abl g sakd VB8Rt oferogddiRcdpdGPoiil&tunidis, VL. QIQQ-SZ?L&&QS e.g. a

N-aryl (thio) anthranilic acid am deé derlvatlveeg [(

4- pyri dypnet hylheaermsntirapdiegerti e yseat hegain rermt%qoanﬁﬁwrap%@hgﬁhﬁfélﬁﬁ?n de or

w0 00 BorbET I TEeRY s B Moy hoMgRershgATERINE L0 60

947; thoskm&l Wesicalithmiicby M Prevvett et al in Cancer Research 59 (1999)

5209-5218, by E. Yuap et al.in 93, pp
14765- 14770, ﬂé@teffgé‘@“adﬁye‘? agzwat 2 “gﬁﬁﬁe‘f?“@%‘é?ssgéé%s “‘gp?m‘?ﬁgé% 3200- 3214,
and by J. IJM%'théHséreﬁﬁa dsbreliR¥de2¢.00i ¢ Pat hol ogy, Vol. 27, no. 1, pp
14-21, 1999; in WO 00/ 37%02 and WO 94/ 10202; Angiostatin TM described by
M S. O Reill yThetterm "togmisamerape | iggigtor 3asussd Gerepriaeludes: by ishgt lgted® bed by

Zoa100; DRI SEBAER Slpliser i tor Suf e FRREANAIS SlndloRiinze

recept or anjuighlediNIs-16€14§. (cdﬁmd\mtbAlm WO99BY7 884K i body is meant intact

nonocl onal antj badi es, clo t i,bodi nul t egl f.i i es
formed from at "SEiDy toP ({)W%/\eé?seiﬁpp%gﬂﬁ &8 use?ﬁ%reérh’tmh‘%gs %!flr zsaﬁ(r)rtgn]%lgelagg | ong as
t hey exhifit adth@cfsined edeibi R agtdradiciactdavhdribicin, eplruﬁieiﬁipomiﬁtdhlcimziﬂaﬁh t ar get,
decrease or inhibit the activity of the epider rowth factor, receptor
fani |y areenosphieing [the c GRBHEIHEENSy 51“8?‘%”8? a‘%‘? % XBUrghe ¢ 120 B ¢
nmenbers o ki nase famly, e.g. EG- receptor,

Er bB2, Er%ﬁ%}ﬂﬁﬂlg@g %gB%Sg(? |a§1%%ﬁo%0%%% or EGF related |igands, or which have
a dual i nhi bi tTheg tesff émtcrwinbulhe'tCEVbeg@mt'i rekatEs mem@f@bulmmwém@gw@nére in

particul ar.tho unds ically

Pad spoc, FikRRge AREMARS e st e Shs AN GG Rty DR bERgaaE! SB1 1Y
in EP 0 S58¢teti8, vma%kama&ﬁ%gﬁﬁneaamezzspdﬁan@ GhaiRA6 , sufRe O VIR&Tstifig 2, EP 0
837 063, US 5, 747 498, WD 98/ 10767 7/ 0034 ]\lg 97/ 49@3@ V\Dagé/ 38983

and, espe%ﬁpﬁ?lﬂb’ ViReriggea gle, (amdgvingig scRAgRAldes e i

96/ 33980 {&i\Ativés IRV NGy %Qoﬁaﬂé&)B%ﬂQdééQaQ%%%aB (e.g. corrpound ZML05180)

or PCT/ EP02/ 08780 e. g trastuzunab peti n&)%}z cet uxi mab, I|ressa,

OSl - 774, C - 1088; teEkRlEAging@amt aguse her@m iggly isnot fiited toptgisulfangn 11

E6.3 or E7.,6.3 t bit the
activity BIPI @B&Eﬂ] CVCIOI&\{%?)@]M a‘lﬁ‘l ;‘/ﬁg%‘?%&?uﬁd@ﬁ%ﬁ? Qre,ﬁ{r %;ﬁ%la ﬁmlil;DGZ receptor,
e.g. a N gheayt™2-pyrim di ne-am ne derivative, eg. i mati ni b.

Conpounds whi ch target, decrease or inhibit the activity of c-Abl famly
menbers - 37 -



and their gene fusion products are, e.g. a N-phenyl-2-pyrim dine-an ne
derivative, e.g. imatinib; PD180970; A®57; or NSC 680410. Conpounds
whi ch t argetplodsesease or inhibit the activity of protePOTRISh@9®65343 Raf ,
MEK, SRC, JAK, FAK and PDK family menbers, or PI(3) kinase or PI(3)
kinase-related fam |y nenbers, and/or menbers of the cyclin-dependent
kinase famly (CDK) are especially those staurosporine derivatives
disclosed in EP 0 296 110, e.g. midostaurin; exanples of further conpounds
include e.g. UCN-01, safingol, BAY 43-9006, Bryostatin 1, Perifosine;
I I mof osi ne; RO 318220 and RO 320432; GO 6976; |sis 3521; or
LY3335311LY379196. Further anti-angi ogenic conpounds are e.g. thalidom de
(THALOM D) and TNP- 470. Cowpoung§ whi ch target, decrease or inhibit
the activity of a protein or |ipid phoSphatase are, e.g. inhibitors of
8hosphatase ﬁ ph?sphatase 2A, PTEN or CDC25, e.g. okadaic acid or a
erivative t eo e d i n ocess
are, e.g. ret Ielrﬁ& tgn’aCIang%?p%sg,c an{:mgfaP&Hg’ n%:%c{es 'bIl ?sr%&t Iiﬂ{rde ttoggot (i eﬁil -
The t er mmedypRKY Jedapeditabinb) blgélﬁdiltabﬁlepseﬂtalﬂaiﬁlﬁi, n ﬁhrdai'abdes, thioguangenot
limted to, e.g. celecoxib (Celebrex(r)), rofecoxib (Vioxx(r)), etoricoxib,
vaIdecoxﬂmﬁ@ﬁﬁémﬁﬁaﬁR¢§m2m3aryIanlnophenylacetlc acid, e.g.

o- et hyl - 2- (2" y@hlefif, Omainf !:dhg%‘ﬂﬁ@' i I PheRW iRGRkel, Cblﬁcisdnot limited The term
hi st one deacetylase |n I bl as used herein incl'udes, but is not linited
to VB- 27 Sartispldéin, qmgﬁpbummdj@sahﬁﬁt;l@OlZZS or val proic acid. The term

etridonic, endroni c, |bandron|c

ri sedroni ﬁrtﬁ&%ﬁ%gi@gam Sorﬁ}ﬁdLﬂds"TdSleécBﬂiml rmnmdex, bmﬁsaxidt d)ipmatlem PN
i nhibitor" as used herein . in des, hut_ is not. o collagen
pept i domi trEosing kinqee ﬁ?ﬂ@pﬁé‘fnﬂf‘d@# ]E’Iieen‘f“h]ﬁ’i"ﬁgfetlB]i“BltorF 8t Fagﬂﬁsﬁé"h 018,

e.g. compounds targeting, decreasing or inhibiting the activity of the epidermal growth

" bi sphosphona 6131'5 ﬁ]l%as: "gcfslﬁ?}?odlgﬁ Oﬁafgetllng/ﬁecrg (r%ﬁm P B}ot%u? oP cf%nd ](l%gee&tl(/ﬁ’y

factor family of receptor tyrosine kinases (EGFR, ErbB2, ErbB3, ErbB4 as homo- or
heterodimers), the vascular endothelial growth factor family of receptor tyrosine kinases
(VEGFR), the platelet-derived growth factor-receptors (PDGFR), the fibroblast growth
factor-receptors (FGFR), the insulin-like growth factor receptor 1 (IGF-IR), the Trk
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-Abi), 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-
(trifluoromethyl)phenyljbenzamide or 2-[(1-oxido-4-pyridyl)methyi]amino-N-[3-
trifluoromethylphenyl]benzamide, or in WO 00/09495, WO 00/159509, WO 98/11223,



- 38 - derivatives, e.g. hydroxamate peptidom netic inhibitor batinmastat
and its orally bioavail abl e anal ogue mari mastat, prinomastat, BMs 279251,
BAY 12- 9586,20l0A824% or AMI96. The term "nTOR i nhi PCTArS200096818&d
herein includes, but is not Iimted to rapanycin (sirolinus) or a
derivative thereof, e.g. 32-deoxorapanycin, 16-pent-2- ynyl oxy-

32- deoxor apanyci n, 16-pent-2-ynyl oxy-32(S)-di hydro-rapanyc in,

16- pent - 2- ynyl oxy32(S) - di hydr o- 40- 0- ( 2- hydr oxyet hyl ) -rapanyci n and, nore
preferably, 40-042- hydroxyethyl)-rapanycin. Further exanples of raparnycin
derivatives include e.g. CCl 779 or

40- [ 3- hydr oxy- 2- (hydr oxynet hyl ) - 2- met hyl pr opanoat e] - rapanyci n or a
pharnmaceutically acceptable salt theregf, as disclosed in USP 5,362,718,
ABT578 or 40- (tetrazolyl)-raparnycin, particularly

40-epi - (tetrazol yl)-raparnycin, e.g. as disclosed in W 99/15530, or

r apal ogs I n 73.
Where the hem f@&?rg‘?agt}% ga?I’()lt9 %%6062(%{3 ﬁ%}ﬁrﬂ}'éﬁl m nle}%tr eetdal?lrrll @%ﬁ?ﬁnctl on
W t h ot h@®esdanaFPod QPHIr 268452 &8, byrﬁn)hxamndall 1atRmscy ;NaanAbad ISti. &l¥eatvol. ¢30r

chenot her apgut | erapy, ) of th nos ressant,
i munonodd §4tu’8 34H<;Omh Ewpgm%ﬁ aljp ‘é azégf?f §€0d % vm Il of
course var Mdﬂ%ﬁn&lmn%xﬁm@% P@th@lfogfiovgf@g %thoyﬁd4-2€r G999A’f1§t\|v@f it is a
steroid or a calcineurin inhibitor, on the sp ecific dru on the

condi t i 0R0BEHHandr Wax ¥d10243; é@gw%&ttrhTM deSC“bqﬂd?rY Mhe. @Réglt}/r?éﬁlﬁ Céﬂ TBeri pher al
neur opat Hﬁ%{ hgs! @?@ Eﬁdﬁ e c%?%rfb}g ?&’@?ﬂ@gll}/ et Melﬁﬁ% 393 Hr5hgsed with a

further therapeatic ag e use reati’ng a peripheral” neuropathy, for
exanpl e anitheamite acnrhhmnigs @4%92@54%%&&6 h&U6@38 mayntoVE@faambmnesa second

t herapeutic a I rmun esant (e.g., cyclosporin A
cycl ospof ﬁ“tG%%E;E r%ﬁ%t M rapanycin,

40- 0- ( 2- hydrOB)jr)aﬁﬁWy i§ Qal@a%{ﬂhﬁhd’ﬂmdﬁ@élbhélﬁﬁﬁi[%dwsq&)ly&dfﬁl mm@&@@am de,
azathioprilje, nethotrexate, |eflunom de, m zoribine, (E)}Eenol ate

nof et i | n@ﬂ“%“ﬁ@é&%é@ﬁé%eﬂﬁw atgleast & infet apgbeglies, mdeaaw eGhisagments
hydrocoréosm%eag e?rgxh ogkobuliiig 1c8ractt1¢f‘§? 1 interferon. The hem funarate
np und1 dI % n i ni i

salt of e secon gent c be adm ni stered sinul taneously

or consecutiv é]o;npoundsa@neh thwgeadmcaﬂanniahmttﬂne adheity of thgepidgrntahgropitlesent

inventio rovides.in a t her aspect: fined above

conpri 51 R gl Aty Funscial) GndiRRS Rlctsint Pl sy "or

t her apeutnepetyofethé ®OH I\éeepﬁ&rtyio@mb Kird6® tHatilyo k. gaEUﬂ‘nﬂeEdptﬁiI Bit®2s BB 30f

Compound | and at |east_a second dr ugl subpst ance, an |mmnosuppressant
g

i munonodtd Ertdyor bipd fo-EGF paﬁﬁﬁtr@aged ands ePFoY Heh h?i’&?t‘i‘@' plbingefiget a5
i ndi cat eq,,aho¥fB 36&‘. Cﬁcp*}@é k& ald ﬁ-@”ﬁ’gfltﬁ%l?ﬂhoﬁe&m uﬁas gm@@ﬁ@r' sing

a) a first agent S a emfunmarate s Conpou di scl osed
herei n, andobdclanal betfal:s:ﬂleergalemmalagmdtSpeCéﬁ@llyd&SCIMmo\&Wi@@%rﬁg the

| nmunomodyl at o1y, A 1 ATEEATHEE RoY WS oSS BEVRRRHL! G B5BEnS xS0 28

787 722, EP 0 837 063, US 5,747,498, WO 98/10767, WO 97/30034, WO 97/45688, WO
97/38983 and, especially, WO 96/30347 (e.g. compound known as CP 358774), WO
96/33980 (e.g. compound ZD 1839) and WO 95103283 (e.g. compound ZM105180) or
PCT/EP02/08780; e.g. trastuzumab (Herpetin®), cetuximab, Iressa, OSI-774, CI-1033,
EKB-569, GW-2016, EL.1, E2.4, E2.5, E6.2, E6.4, E2.11, E6.3 or E7.6.3.

Compounds which target, decrease or inhibit the activity of PDGFR are especially
compounds which inhibit the PDGF receptor, e.g. a N-phenyl-2-pyrimidine-amine
derivative, e.g. imatinib.

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

members



The kit may conprise instructions for its adm nistration. The terns
"co-adm ni stration"” or "conbined adm nistration" or the like as utilized
her ei n arwOreENiB0400 enconpass adm ni strati on of the sel ecrasabessapeuti c
agents to a single patient, and are intended to include treatnent reginens
in which the agents are not necessarily adm nistered by the sane route of
adm nistration or at the sane tine. The term "pharnaceuti cal

conbi nati on" as used herein nmeans a product that results fromthe m xing or
conbi ning of nore than one active ingredient and includes both fixed and
non-fi xed conbi nations of the active ingredients. The term"fixed

combi nation” means that the active ingredients, e.g. a hem fumarate salt of
Conmpound | and a co-agent, are both adg ni stered to a pati ent
sinultaneously in the formof a single entity or dosage. The term
"non-fixed conbl nat| on" neans that the active ingredients, e.g. a

hem f umar a d, : . siered to a
pati ent 6?5& ghelr FAF g{lsé%]% rpr{):agés}gel fhg ﬁﬁ?@ggg%ﬂs ]ﬁe %%u&ggﬁﬁeyg gr

sequent i aﬂnhtymwﬂmmommpmésn; GrNS(EiﬁSMlm ts, wherein such admnistration

rovides therapeutically effective levels.of the.t conpound the bod
gf the pati en{-OmpRENGsyyhigh target decipase Pfe@m’bt t{i%?:clz‘tvﬁy\fl’\?][’rﬁ%qglﬂﬁ)ase%é 't he g

admi ni st rl\@EK()gR@fJPH‘h 'K Qhd PBKE&I"P\Q_{/ 'rﬁéﬁlb’eﬂgéﬂq(ﬁrkﬁlﬁlse orPI@ kinaEx¢ e S
The inventioh is illustrated, but in noY\/alg’;%/'3 imted % hefollovvlng

Exanpl es famdy widmhbersfaadion geernbesrs 196 th ey Jinedepradsnt kias iFalCIRKy @8 ur es
X-Ray Powder; alﬁl t{lr aCsEau%l orine der?sa{l\?eé Dl nijf’Iﬂ;‘?%t A BN AidSkArihXRPD) was

perfornec?s%em ared acco to stan met hods, for exanple
t hose deSe&ambledof ﬁm&mmpaaﬂds indludeat g. MCN-m%ﬁngd?ulﬂAéfn@Fﬂ%)ﬁsBUbstatm

Crystallogra ord Uni i Press; .J LNS i d Sn

(1996), t]?egg%ﬂqoéﬂf“’ﬁ’%s%?; @é&%@r aﬁ?ﬁ?a%h& 'ﬁ}ﬁ 69 2 n Wi gg{’&()%ons New
Yor k; Bumry33@53myg%§) Chemi cal Crystall ography, C arendon Press,

London; or Klug, H P. & Alexander, L. E. (1974) X—ra Diffra

Procedures, Jdlrthatantiyangiegerippempauads 38 ig: tﬂhﬁi‘é?ldﬁﬁ% QMIW%?@?{S@?T or ned
using a ker D8 Advance Powder X-ray Diffactoneter. Sanples were anal ysed
as powder ‘and placed as powder on the specinmen holder. XRPD diffraction
angl es (2- thetcay)npmydswmyh target, lecreasa e indildt th acthvity af a protein or kipidsone of t he

pr oces o PIOMIABH ccSE dun D &F g e T b P R DT AR e | ve
char act erdiaifigadabra besateetheash process produced the sane crystalline form
havi ng "essentially" the same XRPD diffraction pattern. In other words, it

was clear frorfanmunds whislnindpes qelldifferentiationpiogessesrare e Fatnaistaald, &rror) t hat
the same Crc}{'%t-tglc(lp'hggl I)ro orc-r,ny—h grd 5- Poco NeRbIEPAT ed.
The term cyclooxygenase inhibitor as used herein includes, but is not limited to,

e.g. celecoxib (Celebrex®), rofecoxib (Vioxx®), etoricoxib, valdecoxib or a 5-alkyl-2-
arylaminophenylacetic acid, e.g. 5-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



Differential Scanning Calorinetry Differential scanning calorinetry
(DSC) was perforned using a Perkin Elmer DSC7 instrunent, according to

st andar d wethodsp40bor exanpl e those described in M ne, @CTWS2009/068143|
(1996), Differential Scanning Calorinetry, Springer, Berlin. - 41 -
Dynam ¢ Vapour Sorption Dynam ¢ Vapour Sorption measurenments were
taken using a DVS-1 water vapour sorption analyzer (Surface Measurenent
Systens Ltd.) or a Projekt Messtechni k SPS11- 100n. The sanple was al |l owed
to equilibrate at 50%r.h. before starting a pre-defined humdity program
(50-0-95-50%r.h., scanning with 5% Ar.h. hour-1 and with several isohumd
equi libration periods). Fourier Transform Raman Spectroscopy FT-Raman
spectroscopy neasurenents are perfornmeggon a Bruker RFS100. Preparation of
starting materials Unl ess ot herw se described herein, the free base
form of Conpound | nay be prepared as described in Exanple 3 of

W02004/ 1Q3308ive &bB eV Atd@R8te PepidRhhRBGE inhibitor batimastat and its orally
bioavailable analogue marimastat, prinomastat, BMS-279251, BAY 12-9566, TAA211 or
AAJ996.

The term "mTOR inhibitor" as used herein includes, but is not limited to
rapamycin (sirolimus) or a derivative thereof, e.g. 32-deoxorapamycin, 16-pent-2-
ynyloxy-
32-deoxorapamycin, 16-pent-2-ynyloxy-32(S)-dihydro-rapamycin, 16-pent-2-ynyloxy-
32(S)-dihydro-40-0-(2-hydroxyethyl)-rapamycin  and, more preferably, 40-0-(2-
hydroxyethyl)-rapamycin.  Further examples of rapamycin derivatives include e.g.
CCI779 or 40-[3-hydroxy-2-(hydroxymethyl)-2-methylpropanoate]-rapamycin or a
pharmaceutically acceptable sait thereof, as disclosed in USP 5,362,718, ABT578 or 40-
(tetrazolyl)-rapamycin, particularly 40-epi-(tetrazolyl)-rapamycin, e.g. as disclosed in
WO 99/15530, or rapalogs as disclosed e.g. in WO 98/02441 and WOO/14387, e.g.
AP23573. |

Where the hemifumarate salt of Compound 1 is administered in conjunction with
other immunosuppressive, immunomodulatory, anti-inflammatory or chemotherapeutic
therapy, dosages of the co-administered immunosuppressant, immunomodulatory, anti-
inflammatory, or chemotherapeutic compound will of course vary depending on the type
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 I,
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, azathioprifje, 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.



NaBH( OAc) 3sodi um tri acet oxybor ohydri de NaOHsodi um hydr oxi de MEK2- but anone
2Pr OH2- pr opanaol THFt et rahydr of uran Exanple 1 - Preparation of the

hem f umarwioeoskiso4oof 1- (4-{14(E)-4- Cycl ohexyl - 3- PCT/US2009/068143
trifluoromethyl-benzyl oxvi m nol -ethyll-2-ethvl-benzyl)-azetidine-3-carboxvl
ic acid (Conpound I) -42 - The hem fumarate salt of the invention was

then prepared by reacting a suspension of 30.0 g of conmpound 1 and 20 g
fumaric acid (5 % cone.) in 200g ethanol absolute (>99.9 %9 at room
tenperature (25C). The stability of the hem fumarate salt solution relative
to the free base solution was then tested by subjecting both solutions to
conditions of elevated tenperature (40C, 50C and 60C) for a period of one
week. The hem fumarate salt exhibited gyperior stability under al
conditions tested. Exanple 2 - Preparation of the Crystalline FormA of the
hem fumarate salt of 1-(4-

(30 Sroke et b ST et AR e Ay -y
aspect:
5. A method as defined above comprising co-administration, e.g. concomitantly or
in sequence, of a therapeutically effective non-toxic amount of a hemifumarate salt of
Compound T and at least a second drug substance, e.g. an immunosuppressant,
immunomodulatory, anti-inflammatory or chemotherapeutic drug, e.g. as indicated
above.
6. A pharmaceutical combination, e.g. a kit, comprising a) a first agent which is a
hemifumarate salt of Compound I as disclosed herein, and b) at least one co-agent, ¢.g. an
immunosuppressant, immunomodulatory, anti-inflammatory or chemotherapeutic drug,
e.g. as disclosed above.

The kit may comprise instructions for its administration.

The terms "co-administration” or "combined administration” or the like as utilized
herein are meant to encompass administration of the selected therapeutic 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 Compound I
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.



Met hod 1

4-[1-(4-cycl ohexyl-3-trifluoronethyl -benzyl oxyi m no)-ethyll-2-ethyl-benzald
ehyde (4.80gp1oasotoazet i di ne-3-carboxylic acid (1.42g9) wece/useapasgiesl i n
75mL of nethanol and stirred at a tenperature of 23 - 27C for 15 - 30

m nutes. NaBH(QAc)3 (3.81g) was added in portions over a period of 1-2
hours at 23 - 27C. Once the reaction was conplete, the nethanol was
distilled off. A further 50 nL of ethyl acetate was added and then
distilled off. In the next step, 50 nL of ethyl acetate, 2.55 nL nethanol
and 25 nL water were added to the 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 and the phaggs were separated. The organic phase
was extracted with 10nl water and concentrated to 50% of the original

vol ume. Absol ute ethanol was then added to restore the original vol une.
These co tion/distillation and addition of absol ute ethanol steps

wer e repeﬂiﬁa‘t&;g%ﬂé;%'\/vi ce. Charcoal (0.43g) and Cellflock (0.43g) were then added
and the mi xt ur @heasvestion isetlustrated3butnnmetweay Bmited, thyrthe fallowies Bkam¥es and t hen
filtered. %het f%tltrattetwas {he(p concentrated to about 50g and 0.87g fumaric
aci d was AU 3G refsrenc S e tngtosd FighisSr at ure of 45C. When everyt hing had

di ssol ved, the solution was seeded with 60ng of

144-{1- RE) - 4- Cycl ohexyl -3-tri fl uoronet hyl - benzyl oxyi m no}-et hyl | - 2-et hyl -
-43 - beré}i}&i@!ﬂ%e- 3-carboxylic acid, (E)-but-2-enedioic acid. The
crystal | ixzabi powiaDiepnbet ed by stirring for 1 hour at a tenperature of 40
-45C, folTowed by cooling to 20 - 25 Cwithin 1-2 hours and stirring at 20
- 25C for a f X-tayepowtlsr diffractiooumnslysiT KERPBE3 was datfopmeagdercsamples preparedct ed by
filtration and shed t,0 vield 4, -{1- 4y .

ovel onexstePe B AP BHEpRY PG AL, S fisg Bl i Giacovero, C. et o

- 2- et hy| (b&s3y FnddgRuicdl be Clystalighphy,| Osfoad ihiversy- Bress, 2leakies)i Ri endaci d as a

white powder. Method 2 ~The free e of Co und 1 (400 ng fumaric
aci d (89 Yhyslervirle (ég%@dlni"’ﬁfi’éf”ﬁ ﬁ%ﬁ‘mﬁowﬁﬁ’égpﬁﬁ?’ﬁ‘f’ﬁ’f’%’ﬂ%hrhgg%%g‘ g‘B‘S’SOC for 2
hours andydheBarie BRhR L. W, (1998 ERIMBAIA BN by CORSLARE PREJ, Lohdy; of T WaS
then kept cold in a refrigerator for 72 hours and then vacuumfiltered to

col | ect tkdeg.whi R.e% Sdexander, MeEndd97), Xtiey Pifbactivaslrostduggsmprdunyiley endo ny)
and 1.5 f i I | ution
was heat ergé) n?,g\l e%%%icﬁ%é#{%\%k%ﬂg%&%g%@éﬂ?g@gg?%a g&yk:?{ag? .A%kg%eg-é%?f?e (2 m)
was addedaprmiffadtemetext Suneplavasiest bralyged adpewdhi ted piiced as wemwdercoh [thet ed by
vacuum filtration, using qualitative filter paper. Method 4 The free base
of Corrpo&ﬁ%f"‘me’(}i‘g‘é?rng) and fumaric acid (22.4 ng) were added to 2 niL
acetoni trile. xHyD adfrakitioR AnYBS(2Sthéthy M8y P imihe Ringa .2t (petheiaxt ure was

filtered to collect the white soli 1preci pitate. Method 5 - Sl urrg/ met hod
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
“essentially” 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. ef al (1996), Differential Scanning Calorimetry, Springer, Berlin.



The free base of Conpound I (400 ng) and fumaric acid (89ng) were added to
10nmL acetonitrile. The solution was sonicated and heated to 40C for 30

m nut es awo 20tva804m90l ed t o room tenperature. The sol uti eaTas006SIMEd 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 collected by vacuumfiltration. Method 6 Crystalline Form A of
the hem funarate salt of Compound 1 (33.9 ng) was dissolved in 3 nl MEK 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 minutes. Methodys Crystalline FormA of the hem

i fumarate salt of Conpound 1 (34.6 ng) was dissolved in 5nl of acetone at
50C 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 angd air.,was sucked through the sanple for about 3 m nutes.

Met hod 8qgﬁ%¥4$h%%¥égﬁﬁ%%ent as a 4.35%saturated solution in an 80: 20

et hanol : wat er Din¥hie Baposir S6tgEch M%sardhﬁaﬁﬁtW@@takassﬁﬁg abVa-Uwater dapeat ur at ed
solution at an inlet tenperature of 50C|51§f} tIOP/f? ﬁ(P]Siq%Of t he
fumaric Semndon analypge fSurtare Meanuerag)t Sysigns )s‘é‘e'f’d S%‘?C;}?Q albilhe form A
(obt ai nablyg, by g%mgféon Ozlo?}‘?&"f@)e i3 ds B0 r & SERGE Al DbroRREnef t er

t hat the secon por ITB.I’I acid (90% anount) is added over 2 hours
at an i nlmmidignpepainu(®-GP550%. r.h., scanning w1th 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 I may be

prepared as described in Example 3 of W02004/103306.

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

Example 1 — Preparation of the hemifumarate salt of 1-(4-{1-[(E}-4-Cyclohexy}-3-

trifluoromethyl-benzyloxyimino]-ethyl}-2-ethyl-benzyl)-azetidine-3-carboxylic _acid
{(Compound I}

30g of compound I was prepared using the method of Example 3 of WO2004/103306.



The white precipitate suspension is then heated to 55 C and cool ed to 45C
twce in order to stabilize the Polynmorph form A Then the crystallisation
i s conpl evecotmyossdoow cool ing to a Jacket Tenperature of PBOTSone06E4hours.
The suspension is then reduced by distillation at a Jacket Tenperature of
30C and pressure of 100 nbar to renove 20 % of the suspension anmount over 2
hours, and then cooled at an internal tenperature of 20C for 1 hour.
Finally, FormA of the - 45 - hemfunarate salt is isolated by filtration
and washed with ALANP before drying at Jacket tenperature of 40C under
vacuum overni ght. Analysis of Crystalline Form A: XRPD anal ysis indicated
that the products of Method 1 to 8 above was Crystalline FormA of the

hem fumarate salt of 42 -

1-(4-{1-[(E)-4-Cycl ohexyl -3-trifluor on‘e% hyl benzyl oxyi mi no] -et hyl}-2-ethyl-b
enzyl)-azeti di ne-3-carboxylic acid (Conpound I), having the peaks listed in
Table 1 vie i 1 Bert . =18 he sane,
as the rgigl%ehselenﬁ{ba a?@%éﬁrgg{e}{e?ﬁg%%{l &Eﬁitg?r €£R§@d§§§t (ﬂlﬁﬁ:sm gﬁéﬁ{)%ogroduced
by Met hods.(lg tof c@mpdusd I pnd\Z0defmariEFciRantnconpe ot 209gettant! absoluthé>%he, or
essentially the sane, asﬁ%{;}?&represent ative trace shown in Figure 5.

Dynani ¢ \?é%@ﬁ?o%&‘?ﬂqr%‘fe rements indicated that Crystalline Form A has
a | ow hygrfasemmitg ot Yhe Hemihkdid 8t Joftioh Aelvee @liBOftetdsedolliodn RhLHemr e
stability by exposing a fewmlIligrans of this formto a pressure of 10
tons for tested biusubisctimhioth aelptiens tependitiong of plavptekigppedtwid @Al G 48Y under a
Raman m c i.n formwas observed. Exanple 3 - preparation
of the Qf{/ﬁ??iﬁ??ﬁgﬁ@%&n@@%}pkt he hem funmarate salt of 144- {1-

[ (E) - 4- CyTHedhanfninathi¢ saltfdxbibitedspetion stabélity phderpll wbndibdnsaestgdl 1- 2

-et hyl -benzyl)- azetidine-3-ca rboxylic acid (Conpound I) 49.7 ng of
crystalline Form A of the hem fumarate salt of Conpound I was dissolved in

10 m  Et Ogkansle bhepiehSiio OF eae ¢ ASEIISR RirnOA of@ike Rdmifehotité itosfghda 0.2).im
al |l O

PTFE filter an to _evaporate at anblent conditions froma
crystal | i dalf X L 1-3etriflnonomethybbenzyloxgiminolyethyli-2-¢thyl-heneylds r esi due
was obseriyz%g%{E@g_%@ﬁoﬁg-rc%gpggg Lnd@n the dish. The resultant fine white
powder i . ysis of Crystalline Form B:

Method 1
4-[1-(4-cyclohexyl-3-trifluoromethyl-benzyloxyimino)-ethyl]-2-ethyl-benzaldehyde
(4.32g) and azetidine-3-carboxylic acid (1.42g) were suspended in 75ml of methanol and
stirred at a temperature of 23 — 27°C for 15 — 30 minutes. NaBH(OAc); (3.81g) was
added in portions over a period of 1-2 hours at 23 - 27°C. Once the reaction was
complete, the methanol was distilled off. A further 50 mL of ethyl acetate was added and
then distilled off. In the next step, 50 mL of ethyl acetate, 2.55 mL methanol and 25 mL
water were added to the distillation residue and the mixture was stirred until two clear
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-



XRPD anal ysis indicated that the product was Crystalline FormB of the

hem furnarate salt of

1- (4-{1-fwapet/@ymbohexyl -3-trifl uoronet hyl - benzyl oxyi mpPadluSeaapbyi42- et hyl -
- 46 - benzyl)-azetidi ne-3-carboxylic acid (Conpound 1), having a single
peak at 2.7 (2-theta) and an XRPD trace as shown in Figure 2. Crystalline
Form B 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 henraumarate salt
of 1-(4-

11-1(E) - 4- Cycl ohexyl - 3-tri fl uoronet hyl - benzyl oxyi m nol - et hyl11- 2-et hvl - benzy
bazeti di ne- 3-carboxylic acid (Conmpound Il Method I 103.9 ng of Crystalline
Form A of the hem fumarate salt of Conppund | was dissolved in 2 ml acetone
/ water 1:1 at 70C and the clear colourless solution was directly stored in
the fridge. After 1 day of storage the white precipitate was filtered over

it o5, Dot 0906 i oS B AERIG J8G TP il e

I ne Form em funmarate salt of
Conpound cbm‘ﬁﬁ&ddjy‘sﬁﬁhﬁ/geﬁbr il thoilr atla @Bp&tuaﬁ of TBG4aHy folewad lE’aCPOObm il ess

solution forned was directly stored i r.id Af t O t or age
the white Pt ekipithiatle \Rﬁ'é‘sfainfitsﬂlfrg@ ?}v@r g?é‘f' "ggﬁyhﬂ Ilﬁer i jrrhe\?vas °

sucked t hromgh @B&&%&H@l&llwéa BPQil'ﬁatﬁmrﬂnﬂ%%ed T&lglewmgtam {1 [(Ep4wh| te
powder was anal FT- Raman spectroscopﬁzand XRPD, Met

suspensi cﬂ?ycb:fnesgﬂ ﬂr@ug@mhywe%bﬁfﬁmﬂolretbﬂ bFilﬁi‘é)ﬂZE“‘gE‘?a (5 % conc.)
in 200 g et nano éc ac]gabz']gf 1S ((1’1681%030% éa%v}nfe Glel 0 40C Jacket tenperature.

The terrpel’?l |s Al Nt al ned of or hour at 200 rpmstirrer speed.
Afterwards the solution is cooled to 30 C and the ethanol solution is
distilled at 20 nbar until the solution precipitates. The crystals are

col | ect edBthodZr ect |y filtering the suspension, then dried for 8 h at 40 C

and 10 DAL free base of Compound I (400 mg) and fumaric acid (89 mg) were added into 2 mL
FtOH. 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 1 (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



- 47 - Ayield of 80%is obtained (i.e. 5.5 ¢g) Analysis of Crystalline Form
C.  XRPD anal ysis conducted on the white solids obtained by Methods 1 and 2
above i ndvoavmdsbtdvat t he product was Crystalline Form Crofr/usb@olestiss unar at e
salt of 1-(4-{1- [(E)-4-Cyclohexyl-3-trifluoromnethyl-benzyl oxyi m no]-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
sanme, as the representative trace shown in Figure 3. Crystalline Form C was
al so found to have a FT-Raman spectrumthe sane, or substantially the sane,
as the representative trace shown in Figure 7. Dynam c Vapour Sorption
measurenents indicated that Crystalline Form C was not hygroscopic. Exanple
5 - preparation of the Crystalline For%D of the hem fumarate salt of 144-
fl-1(E)-4-Cyclohexyl-3-trifluoronethyl-benzyl oxyl m nol -ethyl | -2-ethyl -benzy
|)- azetidine-3-carboxylic acid (Conpound 1) 100.6 ng of Crystalline Form
A of the hen Lumg%¥%ca@ {Tllé)f’l"hg%m% Rab ﬂ‘é@%éﬁ%ﬁ:ﬁ@ﬂ&g rbffigérafer f&r 72HF and a
clear and' ¢ol'ou?i'ess “so I'on was o tal ne Wat er was added as anti sol vent
(5.1 rrfL. &o&rsrﬁhel tharnwehi® sbligrevat celiaatedibgrvans: bitatidmed. The mi xture was
stirred for 20 mnutes and 2.5 nl water was added and the sol uti on was
stored in the fridge. After 2 days white precipitate had fornmed that was

i sol ated Methed§ p4 gl ass filter. The solution did not well filter. Air was
sucked fCtE aDAHE FarMl RULohel Hérﬁﬁﬂﬂarﬁf&esa&taﬂpkﬁmﬁﬂdnd le3otyi i) sedsi d was

anal yzed FT- Raman spectroscopy and XRPD. After 6 days the sanple was
dried fordlaolfvcnl ftharmlBIER auT®E. uhlreelesraslightly atowishsphlgn éi‘(j‘él”i‘?“by FT- Raman
spectrosc RPD XRPD

anal ysi s gdg%%@g Cea’ gh ﬂ%ehfnd%% f‘ ﬁfjeé?}l& g%tggg%?i‘?]gﬂg% ei?i@%{gt{hg]t‘ﬁie]tepr oduct was
Cryst al | ippeifiekewes ablldcisel befiltfativaraee askd glasd filter( and dir [W45) suekedy cl ohexy! - 3-
trifluoronethyl- benzyl 0 4? et hyl}-2-et hyl - benzyl ) -azeti di ne- 3- car boxy
lie acid thicygh @GﬁEP’PIF 4%9}‘{39‘“{ ¥Speaks 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 sanme as the

repr esentMethed 7t race shown in Figure 8.

Crystalline Form A of the hemifumarate salt of Compound I (34.6 mg) was dissolved in
5m] 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 sampte 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 % 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 hours 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



E?agpLZ 6 - preparation of the Crystalline FormE of the hem fumarate salt
11-[(E) - 4vQypoloaisesy1- 3-tri fl uoromet hyl - benzyl oxyi m nol - @CinjtBpe0246s1hy| - benzy
I)- azetidine-3-carboxylic acid (Conmpound I) 100.8 ng of Crystalline Form
A of the hem fumarate salt of Conpound | was suspended in 1 n THF / water
1:1 and filtered over a 0.2 jam PTFE filter and a clear and slightly
yel | owi sh solution was obtained. 1 m n-hexane was added as antisol vent and
a white precipitate appeared. The mixture was then stirred for a further 5
mnutes and then filtered through a 0.45 pm PTFE centrifuge filter and the
solid all passed the filter. The suspension was re-filtered over a 0.451.tm
PTFE centrifuge filter for a shorter t and the supernatant was decanted
to allow for isolation of the white powder. The wet cake was anal ysed by

FT- Raman spectroscopy and showed the pattern of crystalline FormB of the

hem fumarat e, salt of pou I S

under antFEHRMAGHFIFAS gnlga?tﬁgsnﬁ ﬁéﬁ%a%gdnk’%gﬂrfggl ‘gﬁlE%Paer b‘?'tdé@\sﬂg}g% g%g

subsequenhdiét @RrpexaLo030°E InBarvacnspeeiighicopy and showed the spectrum of

Crystalline FormE, which is shown in Figure 9. - 49 - Cains 1.

Ahem fumar at esal t of 1- (4- {1-[(E)-4-cycl ohexyl-3-trifluoromethyl -

benzyl oxwl{"l{g%] ¢ Jal e i Dyl - benzyl) - azeti di ne- 3-carboxylic acid. 2.

Ahem fun - -4-cycl ohexyl-3-trifluoronethyl. -
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benzyloxylmmo] ethyl} -2-cthyl-benzyl)-azetidine-3-carboxylic acid (Compound ),

having the peaks listed in Table 1 above and an XRPD trace which is the same, or
essentially the same, as the representative trace shown in Figure 1. Crystalline Form A
produced by Methods 1 to 8 also provides a FT-Raman spectrum that is the same, or
essentially the same, as the representative trace shown in Figure 5.

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 5 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-

H 1-[(E)-4-Cvclohegl-3-trifluoromethvl-belzvloxvimino’l-ethvl}-Z-ethvl-benzvl}-

azetidine-3-carboxylic acid (Compound I)

49.7 mg of crystalline Form A of the hemifumarate salt of Compound I was dissolved in
10 ml EtOH and the clear colourless solution was filtered through a 0.2pm 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 resultant fine white powder was obtained and analysed.

Analysis of Crystalline Form B:
XRPD analysis indicated that the product was Crystailine Form B of the hemifumarate

salt of l-(4-{1-[(E)-4-Cyclohexyl-3-triﬂuoromethyl-benzyloxyimino]-ethyl}-2-ethy1-



trifluoromethyl-benzyl oxyi m nol -ethyl}-2-ethyl-benzyl)-azetidi ne-3-carboxyl
ic acid. 4. Crystalline Form A of the hem funarate salt of

1- (4-{1- [wapenymsymbohexyl- 3- PCT/US2009/068143
trifluoromethyl-benzyl oxyi m noj-ethyl}-2-ethyl-benzyl)-azetidine-3-carboxyl
i cacid according to Caim3, characterised in that the crystalline form has
an X-ray powder diffraction pattern having at | east one specific peak at
about 2-theta = 20.7. 5. Crystalline Form A of the hem funarate salt of
1-(4-{1-[(E)-4-cycl ohexyl- 3-

trifluoromethyl -benzyl oxyi m no] - et hyl}-2- et hyl - benzyl) - azeti di ne- 3

- carboxylicacid according to Caim3 or Gaim4, characterised in that the
crystalline formhas 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
rorm A of the lhem' fumarate salt of 1-(4-{1-RE)-4-cycl ohexyl-3-

trifluoronet -benzyl Lo n = 21E s Denzisl ks ydj car bo

i caci d a_g’g%Zry |%§€ 8° éﬁ%ﬁ%@%&@a@rﬂi&gg:t[)bhgwﬁ%ﬁg@g%taee?l?gg%y [ dr%qfﬁ?ltg{ t he X!
cryst al | i;n@ ah (RPN @sceds sowayin Piwke?. CivbthHiae Foom Bowas dsm faumdde haveial |y t he

sane as the X-ray powder diffr ' ' '
FT-Raman g{)egtmm as shown in%?gtuifeog pattern shown in Figure 1.

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

$1-J( E}-4-Cvclohexvl-3-trifluoromethvl-benzvloxviminol-ethvl}-Z-ethvl-benzvl)—

azetidine-3-carboxylic acid (Compound 1)

Method 1

103.9 mg of Crystalline Form A of the hemifumarate salt of Compound I was dissolved
in 2 ml acetone / water 1:1 at 70°C and the clear colourless selution 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 ml 2PrOH at 75°C and the clear colourless 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 I 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 at 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 filtering the suspension, then dried for 8 h at 40 °C

and 10 mbar.



- 50 - 7. Cystalline FormB of the hem fumarate salt of
1-(4-{1-[(E)-4-cycl ohexyl- 3-

trifl uoronethyoshbenzyl oxyi m no] - et hyl} - 2- et hyl - benzyl) - ag@itsdemeed4Ear boxy|
ic acid. 8. Crystalline FormB of the hem fumarate salt of
1-(4-{1-[(E)-4-cycl ohexyl1l-3- trifluoronethyl-benzyl oxyi m noFet hyl)

- 2-ethyl -benzyl) - azetidine-3 -carboxylicacid according to daim7,
characterised in that the crystalline formhas an X-ray powder diffraction
pattern substantially the same as the X-ray powder diffraction pattern
shown in Figure 2. 9. Crystalline Form C of the hem fumarate salt of
1-(4-{1-[(E)-4-cycl ohexyl- 3-

trifluoromethyl -benzyl oxyi m no] - et hyl }4; et hyl - benzyl) - azeti di ne- 3- car boxyl
ic acid. 10. Crystalli ne Form C of theé henifumarate salt of

1- (4-{1- RE) - 4- cycl ohexyl -

trifluoromnet [0)°4 neket hyl} 2- et hyl - benzyl ) -azeti di ne-3
-car boxyl#Eﬁ&yﬁggén‘(g%h dlr(no %5 d’m 9, characterised in that the crystalline
formhas an X-ray powder diffraction pattern substantially the same as the

X-ray powder diffraction pattern shown in Fi
Analysis of Crystalline Form €: Igure 3.

XRPD analysis conducted on the white solids obtained by Methods 1 and 2 above
indicated that the product was Crystalline Form C of the hemifumarate salt of 1-(4-{1-
[(E)-4-Cyclohexyl-3-trifluoromethyl-benzyloxyimino}-ethyl} -2-ethyl-benzyl)-azetidine-
3-carboxylic acid (Compound I), having the peaks listed in Table 2 above and an XRPD
trace the same, or substantially the same, as the representative trace shown in Figure 3.
Crystalline Form C was also 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-[(E)-4-Cyclohexvyl-3-trifluoromethyl-benzyloxyimino]-ethyl}-2-ethyl-benzyl)-

azetidine-3-carboxylic acid (Compound I)

100.6 mg of Crystalline Form A of the hemifumarate salt of Compound I was
dissolved in 4.5 ml THF and a clear and colourless solution was obtained. Water
was added as antisolvent (5.1 ml: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 XRPD.



11. Crystalline Form D of the hem funmarate salt of
1-( ?I {1-[(E)-4-cycl ohexyl - 3-
trifl uor owetzhiosb®nzyl oxyi m noFet hyl } - 2- et hyl - benzy1) - arerius2ov9/08818sr b [
_ _ oxyl i
c acid. 12. Crystalline FormD of the hem funmarate salt of Y
1-(4-{1-RE) - 4- cycl ohexy1l- 3-
trifluoromethyl -benzyl oxyi m nol - et hyl}-2-ethyl - benzyl) - azeti di ne- 3
- carboxylicacid according to Caim1l, characterised in that the
crystalline formhas an X-ray powder diffraction pattern substantially the
same as the X-ray powder diffraction pattern shown in Figure 4. 13.
Crystalline FormE of the hem fumarate salt of 1-(4-{1-[(E)-4-cyclohexyl-3-
trifluoromethyl-benzyl oxyi m no] - et hyl 1&32: et hyl - benzyl) - azeti di ne- 3- car boxyl
ic acid_ - 51 - 14. A pharnmaceutical "conposition conprising a
herni funarate salt of 1-(4-{1-[(E)-4- cyclohexyl-3 -tri fluoromethyl
- benzyl oxyi m no -ettg lne) o 2-ethyl -benzyl)-azeti dine-3 - carboxylic acid
accordlng‘g—/‘lmm _ =1 to 13 in adm xture with a pharmaceutically
iﬁgrenp]E alrarg@Rp;gt ] é;,?é?,g#s,lcd(j,g{,a?tonomecahm @tecipithfe. indicated that the product was
umar at esal t'of 1- (4-{1- RE) - 4- cycl oh -3-1ri T

Crystalline Form D {of the) hemitamarate i %t rll-g4l-HQ{(€>qE-td§’¥1|0heXyl'3"

triﬂuoromethyl—benzyloxyimino]-ethyl}-2—ethyl-benzyl)-azetidine—3-carboxyiic acid

(Compound I), having the peaks listed in Table 2 above and an XRPD trace as shown in

Figure 4. Crystalline Form D was also found to have a FT-Raman spectrum which is the

same or essentially the same as the representative trace shown in Figure 8.

Example 6 — preparation of the Crystalline Form E of the hemifumarate salt of 1-(4-

1-K E)-4-Cvcl0hexvl—3—trifluoromethvl-benzvloxviminol-ethvl}—Z -ethyl-benzyl)-

azetidine-3-carboxvlic acid (Compound I)

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 yellowish 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 I.

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 nol - et hyl } - 2- et hyl - benzyl ) - azeti di ne- 3- carboxylic acid
according to any one of clains 1 to 13 for use as a pharnmaceutical. 16. A
nmet hod ofwprewestdong or treating disorders or diseases meuitseed/obs143
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1. A hemifumarate salt of  1-(4-{1-[(E)-4-cyclohexyl-3-trifiuoromethyl-
benzyloxyimino]-ethyl}-2-ethyl-benzyl)-azetidine-3-carboxylic acid.

2. A hemifumarate salt of  1-(4-{1-[(E)-4-cyclobexyl-3-trifluoromethyl-
benzyloxyimino]-ethyl}-2-ethyl-benzyl)-azetidine-3-carboxylic acid according to claim

1, wherein said salt is substantially crystalline.

3. Crystalline Form A of the hemifumarate salt of 1-(4-{1-{(E)-4-cyclohexyl-3-

trifluoromethyl-benzyloxyimino]-ethyl}-2-ethyl-benzyl)-azetidine-3 -carboxylic acid.

4. Crystalline Form A of the hemifumarate salt of 1-(4-{1-[(E)-4-cyclohexyl-3-
triﬂuoromethyl-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 1-(4-{1-{(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 A of the hemifumarate salt of 1-(4-{1-[(E)-4-cyclohexyl-3-
triﬂuoromethyl-benzyloxyimino]-ethyl}-2-ethyl-benzyl)-azetidine-3-carboxylic acid
according to any one of Claims 3 to 3, characterised in that the crystalline form has an X-
ray powder diffraction pattern substantially the same as the X-ray powder diffraction

pattern shown in Figure 1.
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7. Crystalline Form B of the hemifumarate salt of 1-(4-{1-[(E)-4-cyclohexyl-3-
trifluoromethyl-benzyloxyimino]-ethyl}-2-ethyl-benzyl)-azetidine-3-carboxylic acid.

8. Crystalline Form B of the hemifumarate salt of 1-(4-{1-[(E)-4-cyclohexyl-3-
trifluoromethyl-benzyloxyimino]-ethyl}-2-ethyl-benzyl)-azetidine-3-carboxylic acid
according to Claim 7, characterised in that the crystalline form has an X-ray powder
diffraction pattern substantially the same as the X-ray powder diffraction pattern shown

in Figure 2.

9. Crystalline Form C of the hemifumarate salt of 1-(4-{1-[(E)-4-cyclohexyl-3-

trifluoromethyl-benzyloxyimino]-ethyl}-2-ethyl-benzyl)-azetidine-3-carboxylic acid.

10.  Crystalline Form C of the hemifumarate salt of 1-(4-{1-[(E)-4-cyclohexyl-3-
triﬂuoromethyl-benzykoxyimino]-ethyl}-2—ethyl-benzyl)-azetidine-3-carboxylic acid
according to Claim 9, characterised in that the crystalline form has an X-ray powder
diffraction paitern substantially the same as the X-ray powder diffraction pattern shown

in Figure 3.

11.  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.

12.  Crystalline Form D of the hemifumarate salt of 1-(4-{1-[(E)-4-cyclohexyl-3-
trifluoromethyl-benzyloxyiminol-ethyl}-2-ethyl-benzyl)-azetidine-3-carboxylic acid
according to Claim 11, characterised in that the crystalline form has an X-ray powder
diffraction pattern substantially the same as the X-ray powder diffraction pattern shown

in Figure 4.

13.  Crystalline Form E of the hemifumarate sait of 1-(4-{1-[(E)-4-cyclohexyl-3-
trifluoromethyl-benzyloxyimino]-ethyl} -2-ethyl-benzyl)-azetidine-3-carboxylic acid.
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4. A pharmaceutical composition comprising a hemifumarate salt of 1-(4-{1-[(E)-4-
cyclohexyl-3-trifluoromethyl-benzyloxyimino]-ethyl} -2-ethyl-benzyl)-azetidine-3-
carboxylic acid according to any one of claims 1 to 13 in admixture with a

pharmaceutically acceptable adjuvant, diluent or carrier.

15. A bemifumarate salt of  1-(4-{1-[(E)-4-cyclohexyl-3-trifluoromethyl-
benzyloxyimino}-ethyl}-2-ethyl-benzyl)-azetidine-3-carboxylic acid according to any one

of claims 1 to 13 for use as a pharmaceutical.

16. A method of preventing or treating disorders or diseases mediated by
lymphocytes, in a subject in need of such treatment, the method comprising administering
to said subject an effective amount of a hemifumarate salt of 1-(4-{1-[(E)-4-cyclohexyl-
3-triﬂuoromethyl-benzyloxyimino]-ethyl}-2-ethyl-benzyl)-azetidine-3-carboxylic acid

according to any one of claims I to 13.

17. A method of preventing or treating organ or tissue transplant rejection, graft
versus host disease, autoimmune diseases, allergic diseases, inflammatory diseases or
conditions, muscle diseases in a subject in need of such treatment, the method comprising
administering to said subject an effective amount of a hemifumarate salt of 1-(4-{1-[(E)-
4-cyclohexy]-3-triﬂuoromethyl-benzyloxyimino]-ethyl}-2-ethyl-benzyl)-azetidine-3-

carboxylic acid according to any one of claims 1 to 13.



