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Description

[0001] The invention relates to crystalline forms of (R)-5-[3-chloro-4-(2,3-dihydroxy-propoxy)-benz[Z]ylidene]-
2-([Z]-propylimino)-3-o-tolyl-thiazolidin-4-one (hereinafter also referred to as "COMPOUND"), processes for the prepa-
ration thereof, pharmaceutical compositions containing said crystalline forms, and their use as compounds improving
vascular function and as immunomodulating agents, either alone or in combination with other active compounds or
therapies.

Background of the Invention

[0002] The preparation of (R)-5-[3-chloro-4-(2,3-dihydroxy-propoxy)-benz[Z]ylidene]-2-([Z]-propylimino)-3-o-tolyl-thi-
azolidin-4-one and the medicinal use thereof is described in the published PCT application WO 2005/054215.
[0003] It has now been surprisingly found that crystalline forms of (R)-5-[3-chloro-4-(2,3-dihydroxy-propoxy)-benz[Z]yli-
dene]-2-([Z]-propylimino)-3-o-tolyl-thiazolidin-4-one may under certain conditions be found, said crystalline forms having
advantageous properties, especially compared to the amorphous COMPOUND as disclosed in WO 2005/054215. Such
advantages may include better flow properties, higher thermodynamic stability, less hygroscopicity, different solubility,
higher purity, better reproducibiliy in manufacturing (for example better filtration parameters and better reproducibility of
formation of the solid), defined morphology, and/or better long-term stability.

Description of the Figures

[0004]

Fig. 1 shows the X-ray powder diffraction diagram of the COMPOUND in X-ray amorphous form.

Fig. 2 shows the X-ray powder diffraction diagram of the COMPOUND in the crystalline form A as obtained from
Example 1. The X-ray diffraction diagram shows peaks having a relative intensity, as compared to the most intense
peak in the diagram, of the following percentages (relative peak intensitites given in parenthesis) at the indicated
angles of refraction 2θ: 4.2° (6.2%), 6.3° (6.3%), 7.0° (79.8%), 8.7° (5.9%), 11.2° (56.0%), 12.6° (100.0%), 14.9°
(9.5%), 16.6° (59.0%), 17.4° (11.7%), 18.8° (59.5%), 21.3° (47.0%), 23.6° (52.0%), 24.8° (28.3%), 26.0° (45.5%),
27.1° (19.0%), and 28.5° (21.0%).

Fig. 3 shows the X-ray powder diffraction diagram of the COMPOUND in the crystalline form C as obtained from
Example 2. The X-ray diffraction diagram shows peaks having a relative intensity, as compared to the most intense
peak in the diagram, of the following percentages (relative peak intensitites given in parenthesis) at the indicated
angles of refraction 2θ: 10.5° (36.3%), 11.1° (19.2%), 11.4° (47.9%), 13.6° (26.5%), 13.9° (34.2%), 16.3° (23.4%),
18.0° (12.3%), 18.2° (9.6%), 18.9° (16.7%), 20.8° (100.0%), 21.5° (18.5%), 22.2° (74.7%), 23.4° (63.2%), 24.1
(29.8%), 25.7° (37.3%), 26.8° (18.4%), 27.4° (17.4%), 27.7° (25.4%), 27.9° (24.1%), 28.7° (36.8%), 29.3° (19.6%),
and 31.7° (21.8%).

Fig. 4 shows the X-ray powder diffraction diagram measured with method 2 of the COMPOUND in the crystalline
form III as obtained from Example 3. The X-ray diffraction diagram shows peaks having a relative intensity, as
compared to the most intense peak in the diagram, of the following percentages (relative peak intensitites given in
parenthesis) at the indicated angles of refraction 2θ (only selected peaks are stated): 8.5° (30%), 10.7° (59%), 14.7°
(37%), 15.2° (42%), 18.0° (52%), 22.4° (100%), 23.4° (85%), and 26.9° (62%).

Fig. 5 shows the X-ray powder diffraction diagram of the COMPOUND in the crystalline form II as obtained from
Example 4. The X-ray diffraction diagram shows peaks having a relative intensity, as compared to the most intense
peak in the diagram, of the following percentages (relative peak intensitites given in parenthesis) at the indicated
angles of refraction 2θ: 6.4° (92.3%), 8.9° (16.5%), 11.9° (19.3%), 13.2° (75.0%), 16.9° (28.0%), 18.6° (37.0%),
19.3° (70.1%), 20.8° (82.6%), and 25.3° (100.0%).

[0005] In the X-ray diffraction diagrams of Fig. 1, 2, 3, 4, and 5 the angle of refraction 2θ is plotted on the horizontal
axis and the counts on the vertical axis.

Detailed Description of the Invention

[0006]
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i) The present invention relates to a crystalline form, such as an essentially pure crystalline form, of the compound
(R)-5-[3-chloro-4-(2,3-dihydroxy-propoxy)-benz[Z]ylidene]-2-([Z]-propylimino)-3-o-tolyl-thiazolidin-4-one contain-
ing from 0 to 0.5 equivalents of H2O per equivalent of (R)-5-[3-chloro-4-(2,3-dihydroxy-propoxy)-benz[Z]ylidene]-
2-([Z]-propylimino)-3-o-tolyl-thiazolidin-4-one, characterised by the presence of peaks in the X-ray powder diffraction
diagram at the following angles of refraction 2θ: 7.0°, 11.2°, and 12.6°.

ii) In another embodiment the present invention relates to a crystalline form, such as an essentially pure crystalline
form, of the compound (R)-5-[3-chloro-4-(2,3-dihydroxy-propoxy)-benz[Z]ylidene]-2-([Z]-propylimino)-3-o-tolyl-thia-
zolidin-4-one containing from 0 to 0.5 equivalents of H2O per equivalent of (R)-5-[3-chloro-4-(2,3-dihydroxy-pro-
poxy)-benz[Z]ylidene]-2-([Z]-propylimino)-3-o-tolyl-thiazolidin-4-one, characterised by the presence of peaks in the
X-ray powder diffraction diagram at the following angles of refraction 2θ: 10.5°, 22.2°, and 23.4°.

iii) In another embodiment the present invention relates to a crystalline form according to embodiment i), characterised
by the presence of peaks in the X-ray powder diffraction diagram at the following angles of refraction 2θ: 7.0°, 11.2°,
12.6°, 16.6°, 18.8°, 21.3°, 23.6°, and 26.0°.

iv) In another embodiment the present invention relates to a crystalline form according to embodiment ii), charac-
terised by the presence of peaks in the X-ray powder diffraction diagram at the following angles of refraction 2θ:
10.5°, 11.1°, 11.4°, 13.6°, 13.9°, 16.3°, 20.8°, 22.2°, 23.4°, 24.1°, 25.7°, 27.7°, 27.9°, 28.7°, and 29.3°.

v) In another embodiment the present invention relates to a crystalline form according to embodiment i) or iii), which
essentially shows the X-ray powder diffraction pattern as depicted in Fig. 2.

vi) In another embodiment the present invention relates to a crystalline form according to embodiment ii) or iv),
which essentially shows the X-ray powder diffraction pattern as depicted in Fig. 3.

vii) In another embodiment the present invention relates to a crystalline form according to any one of embodiments
i), iii) and v), which has a melting point of about 113°C as determined by differential scanning calorimetry using the
method as described herein.

viii) In another embodiment the present invention relates to a crystalline form according to any one of embodiments
ii), iv) and vi), which has a melting point of about 133°C as determined by differential scanning calorimetry using
the method as described herein.

ix) In another embodiment the present invention relates to the crystalline form A according to any one of embodiments
i), iii), v) and vii) obtainable by:

i) dissolving amorphous (R)-5-[3-chloro-4-(2,3-dihydroxy-propoxy)-benz[Z]ylidene]-2-([Z]-propylimino)-3-o-
tolyl-thiazolidin-4-one (251.1 g) in acetonitrile (1.25 L) by heating;
ii) equilibrating the internal temperature at 58°C with paddle stirring at 350 rpm;
iii) adding deionised water (1.0 L) in 250 mL aliquots (minimum internal temperature = 45°C) yielding a clear
solution on mixing;
iv) allowing the internal temperature to reach 55°C and adding one additional aliquot of water (250 mL) yielding
a clear solution on mixing;
v) allowing the solution temperature to equilibrate at 59.5-60°C;
vi) cooling the solution to 12°C over about 2 hours (cooling rate = 0.4°C/min); and
vii) stirring the suspension at 12°C for 18 hours.

x) In another embodiment the present invention relates to the crystalline form C according to any one of embodiments
ii), iv), vi) and viii) obtainable by:

i) suspending the crystalline form A of (R)-5-[3-chloro-4-(2,3-dihydroxy-propoxy)-benz[Z]ylidene]-2-([Z]-pro-
pylimino)-3-o-tolyl-thiazolidin-4-one (20.0 g) in tert-butyl methyl ether (100 mL);
ii) stirring with a mechanical stirrer at room temperature yielding a highly viscous paste that transforms to a thin
fluid suspension of distinct yellow colour after stirring for 40 hours; and
iii) filtering off the solid and drying the same for 4 hours under vaccum at room temperature.

xi) In another embodiment the present invention relates to the crystalline form according to any one of embodiments
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i), iii), v), vii) and ix), containing 0.5 equivalents of H2O per equivalent of (R)-5-[3-chloro-4-(2,3-dihydroxy-pro-
poxy)-benz[Z]ylidene]-2-([Z]-propylimino)-3-o-tolyl-thiazolidin-4-one.

xii) In another embodiment the present invention relates to the crystalline form according to any one of embodiments
ii), iv), vi), viii) and x), wherein the compound (R)-5-[3-chloro-4-(2,3-dihydroxy-propoxy)-benz[Z]ylidene]-2-([Z]-pro-
pylimino)-3-o-tolyl-thiazolidin-4-one is in anhydrous form.

[0007] The term "essentially pure" is understood in the context of the present invention to mean especially that at least
90, preferably at least 95, and most preferably at least 99 per cent by weight of the crystals of a COMPOUND are present
in a crystalline form according to the present invention, especially in a single crystalline form of the present invention.
[0008] When defining the presence of peak in e.g. an X-ray powder diffraction diagram, a common approach is to do
this in terms of the S/N ratio (S = signal, N = noise). According to this definition, when stating that a peak has to be
present in an X-ray powder diffraction diagram, it is understood that the peak in the X-ray powder diffraction diagram is
defined by having an S/N ratio (S = signal, N = noise) of greater than x (x being a numerical value greater than 1), usually
greater than 2, especially greater than 3.
[0009] In the context with stating that the crystalline form essentially shows an X-ray powder diffraction pattern as
depicted in Fig. 2, Fig. 3, Fig. 4, and Fig. 5, respectively, the term "essentially" means that at least the major peaks of
the diagram depicted in said figures, i.e. those having a relative intensity of more than 10%, especially more than 20%,
as compared to the most intense peak in the diagram, have to be present. However, the person skilled in the art of X-
ray powder diffraction will recognize that relative intensities in X-ray powder diffraction diagrams may be subject to strong
intensity variations due to preferred orientation effects.
[0010] Unless used regarding temperatures, the term "about" placed before a numerical value "X" refers in the current
application to an interval extending from X minus 10% of X to X plus 10% of X, and preferably to an interval extending
from X minus 5% of X to X plus 5% of X. In the particular case of temperatures, the term "about" placed before a
temperature "Y" refers in the current application to an interval extending from the temperature Y minus 10 °C to Y plus
10 °C, and preferably to an interval extending from Y minus 5 °C to Y plus 5 °C.
[0011] The crystalline forms of the present invention can be used as medicaments, e.g. in the form of pharmaceutical
compositions for enteral or parenteral administration, such as especially oral administration, and are suitable for de-
creasing the number of circulating lymphocytes and for the prevention and/or treatment of diseases or disorders asso-
ciated with an activated immune system.
[0012] The production of the pharmaceutical compositions can be effected in a manner which will be familiar to any
person skilled in the art (see for example Remington, The Science and Practice of Pharmacy, 21st Edition (2005), Part
5, "Pharmaceutical Manufacturing" [published by Lippincott Williams & Wilkins]) by bringing the crystalline forms of the
present invention, optionally in combination with other therapeutically valuable substances, into a galenical administration
form together with suitable, non-toxic, inert, pharmaceutically acceptable solid or liquid carrier materials and, if desired,
usual pharmaceutical adjuvants.
[0013] The crystalline forms of COMPOUND may be used as single component or as mixtures with other crystalline
forms or the amorphous form of COMPOUND.
[0014] Diseases or disorders associated with an activated immune system which can be treated and/or prevented
with the crystalline forms of the present invention are described for example in WO 2005/054215.
[0015] Preferred diseases or disorders to be treated and/or prevented with the crystalline forms of the present invention
are selected from the group consisting of rejection of transplanted organs such as kidney, liver, heart, lung, pancreas,
cornea, and skin; graft-versus-host diseases brought about by stem cell transplantation; autoimmune syndromes includ-
ing rheumatoid arthritis, multiple sclerosis, inflammatory bowel diseases such as Crohn’s disease and ulcerative colitis,
psoriasis, psoriatic arthritis, thyroiditis such as Hashimoto’s thyroiditis, and uveo-retinitis; atopic diseases such as rhinitis,
conjunctivitis, and dermatitis; asthma; type I diabetes; post-infectious autoimmune diseases including rheumatic fever
and post-infectious glomerulonephritis; solid cancers; and tumor metastasis.
[0016] Particularly preferred diseases or disorders to be treated and/or prevented with the crystalline forms of the
present invention are selected from the group consisting of rejection of transplanted organs selected from kidney, liver,
heart and lung; graft-versus-host diseases brought about by stem cell transplantation; autoimmune syndromes selected
from rheumatoid arthritis, multiple sclerosis, psoriasis, psoriatic arthritis, Crohn’s disease, and Hashimoto’s thyroiditis;
and atopic dermatitis. Very preferably the diseases or disorders to be treated and/or prevented with the crystalline forms
of the present invention are selected from multiple sclerosis and psoriasis.
[0017] The crystalline forms of the present invention are also useful in a method for the prevention or treatment of a
disease or disorder mentioned herein or mentioned in WO 2005/054215, said method comprising administering to a
subject a pharmaceutically active amount of a crystalline form of the present invention.
[0018] Furthermore, the crystalline forms of the present invention are also useful in combination with one or several
immunomodulating agents, for the prevention and/or treatment of the diseases and disorders mentioned herein. Ac-
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cording to a preferred embodiment of the invention, said agents are selected from the group consisting of immunosup-
pressants, corticosteroids, nonsteroidal anti-inflammatory drugs, cytotoxic drugs, adhesion molecule inhibitors, cy-
tokines, cytokine inhibitors, cytokine receptor antagonists and recombinant cytokine receptors.
[0019] The present invention also relates to the use of the crystalline forms of the present invention for the preparation
of a pharmaceutical composition, optionally for use in combination with one or several immunomodulating agents, for
the prevention or treatment of the diseases and disorders mentioned herein or mentioned in WO 2005/054215.
[0020] (R)-5-[3-Chloro-4-(2,3-dihydroxy-propoxy)-benz[Z]ylidene]-2-([Z]-propylimino)-3-o-tolyl-thiazolidin-4-one can
be prepared for example as described in the published PCT application WO 2005/054215 (see in particular Example
85) or by using the preparation process as disclosed in the published PCT application WO 2008/062376.

Experimental Part

[0021] The following Examples illustrate the invention in more detail. Temperatures are given in degrees Celsius. If
not stated otherwise, room temperature is in the range of 18-25°C, and percentages are given by weight.

Abbreviations as used herein:

[0022]

ca. about
DSC differential scanning calorimetry
Fig. figure
1H-NMR hydrogen-1 nuclear magnetic resonance
HPLC high performance liquid chromatography
PTFE polytetrafluoroethylene
q.s. quantity sufficient
RH relative humidity
rt room temperature
rpm rotations per minute
RRT relative retention times indicating the ratio of the retention times of impurities to the retention time of the

active ingredient
TBME tert-butyl methyl ether
TFA trifluoroacetic acid
TGA thermogravimetric analysis
XRPD X-ray powder diffraction

X-ray powder diffraction analysis

[0023] X-ray powder diffraction patterns for Amorphous COMPOUND and COMPOUND in crystalline forms A, C, and
II (Fig. 1-3 and 5) were collected on a Bruker AXS/Siemens D5000 diffractometer using Cu Kα radiation (40 kV, 40 mA),
θ-θ goniometer, automatic divergence and receiving slits, a graphite secondary monochromator and a scintillation counter.
The instrument is performance checked using a certified Corundum standard (NIST 1976). Samples run under ambient
conditions were prepared as flat plate specimens using powder as received. Approximately 35 mg of the sample was
gently packed into a cavity cut into polished, zero-background (510) silicon wafer. The sample was rotated in its own
plane during analysis. The data were collected over an angular range of 2° to 42° 2θ in continuous scan mode using a
step size of 0.02° 2θ and a step time of 1 second. Diffraction data are reported using Cu Kα1 (λ = 1.5406 A), after the
Kα2 component has been stripped using the instrument evaluation software (EVA). The accuracy of the 2θ values as
provided herein is in the range of +/- 0.1-0.2° as it is generally the case for conventionally recorded X-ray powder
diffraction patterns. X-ray powder diffraction analysis method 2 used to produce the X-ray powder diffraction pattern for
COMPOUND in crystalline form III (Fig. 4): X-ray powder diffraction patterns were collected on a Bruker D8 HTS X-ray
diffractometer equipped with a GADDS HiStar detector operated with Cu Kα-radiation in reflection geometry. Typically,
the X-ray tube was run at 40 kV / 40 mA. The instrument is performance checked using a certified Corundum standard
(NIST 1976). Samples run under ambient conditions were prepared as flat plate specimens using powder as received.
Approximately 3 mg of the sample was gently pressed on a microscopy slide. The data were collected over an angular
range of 6° to 32° 2θ in 2 automatically merged and integrated frames using Bruker PILOT software with an acquisition
time of 180 second per frame. Diffraction data are reported without Kα2 component stripping and the background signal
has not been removed. The accuracy of the 2θ values as provided herein is in the range of +/- 0.1-0.2°.
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Differential scanning calorimetry

[0024] DSC data were collected on a TA Instruments Q1000 equipped with a 50 position auto-sampler. The instrument
was calibrated for energy and temperature using certified indium. Typically 0.5-3 mg of each sample, in a pin-holed
aluminium pan, was heated at 10°C min-1, unless stated otherwise, from 25°C to 250°C. A nitrogen purge at 30 ml min-1

was maintained over the sample. Onset temperatures are given as peak tangential onset temperatures whereas melting
points are reported as peak temperatures.

Thermogravimetric analysis

[0025] TGA data were collected on a TA Instruments Q500 TGA, equipped with a 16 position auto-sampler. The
instrument was temperature calibrated using certified Alumel. Typically 3-10 mg of each sample was loaded onto a pre-
tared platinum crucible and aluminium DSC pan, and was heated at 10°C min-1 from room temperature to 350°C. A
nitrogen purge at 60 ml min-1 was maintained over the sample.

HPLC, purity analysis

[0026] Purity analysis was performed on an Agilent HP1100 series system equipped with a diode array detector and
using ChemStation software v9. Samples were protected from light with foil. The autosampler tray was kept at 4°C.

Example 1: Preparation of form A

[0027] Amorphous COMPOUND (251.1 g) is dissolved in acetonitrile (1.25 L) by heating, and the internal temperature
is equilibrated at ca. 58°C with paddle stirring at 350 rpm. Deionised water (1.0 L) is added in 250 mL aliquots (minimum
internal temperature = 45°C) yielding a clear solution on mixing. The internal temperature is allowed to reach 55°C and
one additional aliquot of water (250 mL) is added: the solution gets clear on mixing. The solution temperature is allowed
to equilibrate at 59.5-60°C and the solution is cooled to 12°C over ca. 2 hours (cooling rate = 0.4°C/min). The suspension
is stirred at 12°C for 18 hours and a sample of the solid product is analysed by XRPD. The product is form A.

Type of method Reverse Phase; Gradient

Column: Phenomenex Luna C18 (2) 5 mm 150 x 4.6 mm

Column Temperature (°C): 35

Injection (ml): 10

Detection Wavelength (nm) 250

Flow Rate (mL/min): 1.0

Phase A: Water: acetonitrile: TFA, 950: 50: 1 v/ v/ v

Phase B: Water: acetonitrile: TFA, 50: 950: 1 v/ v/ v

Timetable: Time (min) % Phase A % Phase B

0 80 20

25 50 50

40 25 75

45 10 10

45.2 80 20

50 80 20

Table 1 Characterisation data for form A

Technique Data Summary Remarks

XRPD Crystalline: exhibits preferred orientation due to the presence of large crystals see Fig. 2

1H-NMR Consistent with structure. No significant amount of residual solvent detected
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[0028] A second, sharper endotherm is observed with an onset of about 108°C which corresponds to a melt.

Amorphous Compound

[0029] Amorphous COMPOUND is obtainable by the process described for Example 85 of the published PCT appli-
cation WO 2005/054215. Alternatively, COMPOUND in crystalline form A (501 mg) is dissolved in dichloromethane (5
mL). The solution is filtered through a 0.45 mm PTFE filter and the solvent is removed by rotary evaporation to yield a
pale yellow foam. The solid is dried at 40°C under high vacuum for one day to yield the product: NB-174-6-1 (herein
also referred to as "Amorphous COMPOUND").

Example 2: Preparation of form C

[0030] COMPOUND in crystalline form A (20.0 g) is suspended in TBME (100 mL) and stirred with a mechanical stirrer
at rt. A highly viscous paste is obtained that transforms to a thin fluid suspension of distinct yellow color after stirring for
40 hours. The solid is filtered off and dried for 4 hours under vacuum at rt. The product is identified as Form C by XRPD.

(continued)

Technique Data Summary Remarks

DSC broad endotherm with an onset at about 33.6°C (about 51 J/g), sharper 
endotherm with an onset at about 108°C (about 65 J/g) which corresponds to 
a melt. Melting point of about 113°C

see Table legend 
under 1)

TGA 1.9% weight loss between ambient and about 60°C (equivalent to 0.5 moles 
of water per mole of COMPOUND) and a 19.6% weight loss between 225 and 
340°C due to decomposition.

see Table legend 
under 1)

Microscopy Birefringent rod-like crystals up to ca. 70 mm in length and irregular birefringent 
particles. Some agglomerates and/or fused particles are also observed

Hot-Stage 
Microscopy

Melt observed between 104-119°C

HPLC Purity 98.7% pure by area with impurities at RRT of 0.73 (0.17%), 0.96 (0.36%), 1.02 
(0.35%) and 1.19 (0.22%).

Legend for Table 1:
1): The TGA thermogram of form A shows a 1.9% weight loss between ambient and about 60°C (equivalent to 0.5
moles of water per mole of COMPOUND) and a 19.6% weight loss between 225 and 340°C due to decomposition.
The first weight loss corresponds to a broad endotherm in the DSC with an onset of about 33.6°C.

Table 2 Characterisation data for NB-174-6-1

Technique Data Summary Remarks

XRPD X-ray amorphous see Fig. 1

1H-NMR Consistent with structure. Contains about 0.5% w/w dichloromethane -

Table 3 Characterisation data for form C

Technique Data Summary Remarks

XRPD Crystalline: exhibits preferred orientation due to the presence of large crystals see Fig. 3

1H-NMR Consistent with structure. Contains a trace of TBME

DSC
Endotherm (melt): onset at about 128°C (about 92 J/g). Melting point of about 
133°C

TGA Weight losses: ambient-250°C (0.4%), 250-340°C (15.0% - decomposition)

Microscopy
Birefringent columnar/ prism-like crystals up to ca. 200 mm in length and 
smaller, irregular birefringent particles.
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Example 3 (Reference Example): Preparation of form III

[0031] COMPOUND in crystalline form A (0.5 g) is dissolved in propionic acid (1 mL). A solid product forms within
several hours at room temperature. Said solid is isolated by filtration and is COMPOUND in crystalline form III.

Example 4 (Reference Example): Preparation of form II

[0032] COMPOUND in crystalline form III is stored under high vacuum (< 0.1 mbar) for 1 week and then stored open
at about 40% relative humidity and room temperature overnight, yielding the COMPOUND in crystalline form II.

Example 5: Hygroscopicity of COMPOUND in crystalline forms A, C, and II compared to Amorphous COMPOUND

Method:

Gravimetric Vapour Sorption (GVS)

[0033] Sorption isotherms are obtained using a Hiden IGASorp moisture sorption analyser, controlled by CFRSorp
software. The sample temperature is maintained at 25°C by a Huber re-circulating water bath. The humidity is controlled
by mixing streams of dry and wet nitrogen, with a total flow rate of 250ml.min-1. The relative humidity is measured by a
calibrated Vaisala RH probe (dynamic range of 0-95% RH), located near the sample. The weight change of the sample
as a function of % RH is constantly monitored by the microbalance (accuracy 60.001 mg).
[0034] Typically 10-20 mg of sample is placed in a tared mesh stainless steel basket under ambient conditions. The
sample is loaded and unloaded at 40% RH and 25°C (typical room conditions).
A moisture sorption isotherm is performed as outlined below (2 scans giving 1 complete cycle). The standard isotherm
is performed at 25°C at 10% RH intervals over a 0-90% RH range.

(continued)

Technique Data Summary Remarks

Hot-Stage Microscopy Melt observed between 127-138°C

HPLC Purity
98.3% pure by area with impurities at RRT of 0.73 (0.21%), 0.96 (0.39%), 1.02 
(0.37%) and 1.19 (0.52%)

Table 4 Characterisation data for form III

Technique Data Summary Remarks

XRPD Crystalline see Fig. 4

Table 5 Characterisation data for form II

Technique Data Summary Remarks

XRPD Crystalline see Fig. 5

1H-NMR
Consistent with structure. Contains 0.04 moles of propionic acid per mole of 
COMPOUND

DSC
Endotherms: onsets at about 82°C (about 4.5 J/g) and about 96°C (about 58 
J/g). Melting point of about 101 °C

TGA
Weight losses: ambient-75°C (0.3%), 75-90°C (0.3%), 90-250°C (0.6%) and 
250-340°C (27.2% - decomposition)

Microscopy
Birefringent rod/ needle-like crystals up to ca. 40 mm in length and 
agglomerates, up to ca. 300 mm in length

Hot-Stage Microscopy Melt observed between 96-106°C

HPLC Purity
98.4% pure by area with impurities at RRT of 0.73 (0.27%), 0.96 (0.30%), 1.02 
(0.36%), 1.19 (0.17%) and 1.37 (0.16%)
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[0035] The software uses a least squares minimisation procedure together with a model of the mass relaxation, to
predict an asymptotic value. The measured mass relaxation value must be within 5% of that predicted by the software,
before the next % RH value is selected. The minimum equilibration time is set to 1 hour and the maximum to 4 hours.

Hygroscopicity of solid forms:

[0036] Classification is done according to the European Pharmacopea Technical Guide (1999 edition) (e.g. slightly
hygroscopic: increase in mass is less than 2% and equal to or greater than 0.2% mass/mass; hygroscopic: increase in
mass is less than 15% and equal to or greater than 2% mass/mass). The mass change between 40% relative humidity
and 80% relative humidity in the first adsorption scan is considered.
Amorphous: 2.1% mass gain: Hygroscopic
Form A: < 0.2% mass gain: Non-hygroscopic
Form C: < 0.2% mass gain: Non-hygroscopic
Form II: 0.2% mass gain: Slightly hygroscopic

Example 6: Capsules containing 10 mg, 20 mg, or 40 mg of COMPOUND in crystalline form A or C

[0037]

Parameters Values

Adsorption - Scan 1 40 - 90

Desorption / Adsorption - Scan 2 85 - Dry, Dry - 40

Intervals (% RH) 10

Number of Scans 2

Flow rate (ml.min-1) 250

Temperature (°C) 25

Stability (°C.min-1) 0.05

Minimum Sorption Time (hours) 1

Maximum Sorption Time (hours) 6

Mode AF2

Accuracy (%) 98
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[0038] The intragranular materials are sieved in a high shear mixer e.g. a Diosna where they are mixed together during
the dry blending step. Water is added to the dry blend of intra-granular materials whilst mixing until suitable granules of
suitable size are formed during the wet granulation step. The granules are then dried in a fluid bed dryer and milled
using a screen of suitable porosity. All the extra-granular materials except magnesium stearate are passed through a
1000 mm screen and mixed with the granules. The magnesium stearate is then sieved together with a given amount of
the previous blend and added to the rest of the powder blend. The final mixture is further blended. The powder is then
filled in size "0", white-opaque hard gelatine capsules.

Example 7: Tablets containing COMPOUND in crystalline form C

[0039]

Excipients Formula (%w/w)

Intragranular

COMPOUND in crystalline form C 16.0

Lactose 35.0

Microcrystalline cellulose 17.5

Polyvinyl pyrrolidone 3.0
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[0040] The intragranular materials are sieved in a high shear mixer e.g. a Diosna where they are mixed together during
the dry blending step. Water is added to the dry blend of intra-granular materials whilst mixing until suitable granules of
suitable size are formed during the wet granulation step. The granules are then dried in a fluid bed dryer and milled
using a screen of suitable porosity. All the extra-granular materials except magnesium stearate are passed through a
1000 mm screen and mixed with the granules. The magnesium stearate is then sieved together with a given amount of
the previous blend and added to the rest of the powder blend. The final mixture is further blended. The powder is then
transferred on suitable tabletting equipment for compression. The tablets are then coated with Opadry II brown at 4%
w/w gain during coating.

Claims

1. A crystalline form of the compound (R)-5-[3-chloro-4-(2,3-dihydroxy-propoxy)-benz[Z]ylidene]-2-([Z]-propylimino)-
3-o-tolyl-thiazolidin-4-one containing from 0 to 0.5 equivalents of H2O per equivalent of (R)-5-[3-chloro-4-(2,3-dihy-
droxy-propoxy)-benz[Z]ylidene]-2-([Z]-propylimino)-3-o-tolyl-thiazolidin-4-one, characterised by the presence of
peaks in the X-ray powder diffraction diagram at the following angles of refraction 2θ: 7.0°, 11.2°, and 12.6°, wherein
the X-ray powder diffraction diagram is obtained by using Cu Kα1 radiation (λ = 1.5406 Å) and wherein the accuracy
of the 2θ values is in the range of +/- 0.1-0.2°.

2. The crystalline form according to claim 1, characterised by the presence of peaks in the X-ray powder diffraction
diagram at the following angles of refraction 2θ: 7.0°, 11.2°, 12.6°, 16.6°, 18.8°, 21.3°, 23.6°, and 26.0°, wherein
the X-ray powder diffraction diagram is obtained by using Cu Kα1 radiation (λ = 1.5406 Å) and wherein the accuracy
of the 2θ values is in the range of +/- 0.1-0.2°.

3. The crystalline form according to claim 1 or 2, which has a melting point of 11365 °C as determined by differential
scanning calorimetry using a heating rate of 10°C min-1.

4. The crystalline form according to any one of claims 1 to 3, obtainable by:

i) dissolving amorphous (R)-5-[3-chloro-4-(2,3-dihydroxy-propoxy)-benz[Z]ylidene]-2-([Z]-propylimino)-3-o-
tolyl-thiazolidin-4-one (251.1 g) in acetonitrile (1.25 L) by heating;
ii) equilibrating the internal temperature at 58°C with paddle stirring at 350 rpm;
iii) adding deionised water (1.0 L) in 250 mL aliquots (minimum internal temperature = 45°C) yielding a clear
solution on mixing;
iv) allowing the internal temperature to reach 55°C and adding one additional aliquot of water (250 mL) yielding
a clear solution on mixing;

(continued)

Excipients Formula (%w/w)

Intragranular

Sodium lauryl sulphate 1.0

Croscarmellose sodium (Ac-di-sol) 4.0

Granulating Fluid

Sodium lauryl sulphate 1.0

Purified water q.s.

Extra-granular

Microcrystalline cellulose 17.5

Croscarmellose sodium (Ac-di-sol) 4.0

Magnesium stearate 0.5

Colloidal silicon dioxide 0.5

Total 100.0
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v) allowing the solution temperature to equilibrate at 59.5-60°C;
vi) cooling the solution to 12°C over about 2 hours (cooling rate = 0.4°C/min); and
vii) stirring the suspension at 12°C for 18 hours.

5. The crystalline form according to any one of claims 1 to 4, containing 0.5 equivalents of H2O per equivalent of (R)-
5-[3-chloro-4-(2,3-dihydroxy-propoxy)-benz[Z]ylidene]-2-([Z]-propylimino)-3-o-tolyl-thiazolidin-4-one.

6. A crystalline form of the compound (R)-5-[3-chloro-4-(2,3-dihydroxy-propoxy)-benz[Z]ylidene]-2-([Z]-propylimino)-
3-o-tolyl-thiazolidin-4-one containing from 0 to 0.5 equivalents of H2O per equivalent of (R)-5-[3-chloro-4-(2,3-dihy-
droxy-propoxy)-benz[Z]ylidene]-2-([Z]-propylimino)-3-o-tolyl-thiazolidin-4-one, characterised by the presence of
peaks in the X-ray powder diffraction diagram at the following angles of refraction 2θ: 10.5°, 22.2°, and 23.4°, wherein
the X-ray powder diffraction diagram is obtained by using Cu Kα1 radiation (λ = 1.5406 Å) and wherein the accuracy
of the 2θ values is in the range of +/- 0.1-0.2°.

7. The crystalline form according to claim 6, characterised by the presence of peaks in the X-ray powder diffraction
diagram at the following angles of refraction 2θ: 10.5°, 11.1°, 11.4°, 13.6°, 13.9°, 16.3° 20.8° 22.2° 23.4° 24.1° 25.7°
27.7°, 27.9°, 28.7°, and 29.3°, wherein the X-ray powder diffraction diagram is obtained by using Cu Kα1 radiation
(λ = 1.5406 Å) and wherein the accuracy of the 2θ values is in the range of +/- 0.1-0.2°.

8. The crystalline form according to claim 6 or 7, which has a melting point of 13365 °C as determined by differential
scanning calorimetry using a heating rate of 10°C min-1.

9. The crystalline form according to any one of claims 6 to 8, obtainable by:

i) suspending 20.0 g of the crystalline form of any one of claims 1 to 5 in tert-butyl methyl ether (100 mL);
ii) stirring with a mechanical stirrer at room temperature yielding a highly viscous paste that transforms to a thin
fluid suspension of distinct yellow colour after stirring for 40 hours; and
iii) filtering off the solid and drying the same for 4 hours under vaccum at room temperature.

10. The crystalline form according to any one of claims 6 to 9, wherein the compound (R)-5-[3-chloro-4-(2,3-dihydroxy-
propoxy)-benz[Z]ylidene]-2-([Z]-propylimino)-3-o-tolyl-thiazolidin-4-one is in anhydrous form.

11. A pharmaceutical composition comprising a crystalline form according to any one of claims 1 to 10 and a pharma-
ceutically acceptable carrier.

12. A crystalline form according to any one of claims 1 to 10, or a pharmaceutical composition according to claim 11,
for use as a medicament.

13. A crystalline form according to any one of claims 1 to 10, or a pharmaceutical composition according to claim 11,
for use in the prevention or treatment of diseases or disorders selected from the group consisting of rejection of
transplanted organs such as kidney, liver, heart, lung, pancreas, cornea, and skin; graft-versus-host diseases brought
about by stem cell transplantation; autoimmune syndromes including rheumatoid arthritis, multiple sclerosis, inflam-
matory bowel diseases such as Crohn’s disease and ulcerative colitis, psoriasis, psoriatic arthritis, thyroiditis such
as Hashimoto’s thyroiditis, and uveo-retinitis; atopic diseases such as rhinitis, conjunctivitis, and dermatitis; asthma;
type I diabetes; post-infectious autoimmune diseases including rheumatic fever and post-infectious glomerulone-
phritis; solid cancers; and tumor metastasis.

14. A crystalline form according to any one of claims 1 to 10, or a pharmaceutical composition according to claim 11,
for use in the prevention or treatment of diseases or disorders selected from the group consisting of rejection of
transplanted organs selected from kidney, liver, heart and lung; graft-versus-host diseases brought about by stem
cell transplantation; autoimmune syndromes selected from rheumatoid arthritis, multiple sclerosis, psoriasis, psoriatic
arthritis, Crohn’s disease, and Hashimoto’s thyroiditis; and atopic dermatitis.

15. A crystalline form according to any one of claims 1 to 10, or a pharmaceutical composition according to claim 11,
for use in the prevention or treatment of diseases or disorders selected from multiple sclerosis and psoriasis.
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Patentansprüche

1. Kristalline Form der Verbindung (R)-5-[3-Chlor-4-(2,3-dihydroxy-propoxy)-benz[Z]yliden]-2-([Z]-propylimino)-3-o-to-
lyl-thiazolidin-4-on, die 0 bis 0,5 Äquivalente von H2O pro Äquivalent von (R)-5-[3-Chlor-4-(2,3-dihydroxy-propo-
xy)-benz[Z]yliden]-2-([Z]-propylimino)-3-o-tolyl-thiazolidin-4-on enthält, gekennzeichnet durch die Anwesenheit
von Peaks im Röntgenpulverbeugungsdiagramm bei den folgenden Brechungswinkeln 2θ: 7,0°, 11,2° und 12,6°,
wobei das Röntgenpulverbeugungsdiagramm durch die Verwendung von Cu Kα1-Strahlung (λ = 1,5406 Ä) erhalten
wird und wobei die Genauigkeit der 2θ-Werte im Bereich von +/- 0,1-0,2° liegt.

2. Kristalline Form nach Anspruch 1, gekennzeichnet durch die Anwesenheit von Peaks im Röntgenpulverbeugungs-
diagramm bei den folgenden Brechungswinkeln 2θ: 7,0°, 11,2°, 12,6°, 16,6°, 18,8°, 21,3°, 23,6° und 26,0°, wobei
das Röntgenpulverbeugungsdiagramm durch die Verwendung von Cu Kα1-Strahlung (λ = 1,5406 Ä) erhalten wird
und wobei die Genauigkeit der 2θ-Werte im Bereich von +/- 0,1-0,2° liegt.

3. Kristalline Form nach Anspruch 1 oder 2, die einen Schmelzpunkt von 11365°C ermittelt durch Differential-Scanning-
Kalorimetrie mit einer Erhitzungsrate von 10°C min-1 hat.

4. Kristalline Form nach einem der Ansprüche 1 bis 3, die erhalten werden kann durch:

i) Auflösen von amorphem (R)-5-[3-Chlor-4-(2,3-dihydroxy-propoxy)-benz[Z]yliden]-2-([Z]-propylimino)-3-o-to-
lyl-thiazolidin-4-on (251,1 g) in Acetonitril (1,25 I) durch Erhitzen;
ii) Äquilibrieren der inneren Temperatur bei 58°C unter Paddelrühren mit 350 rpm;
iii) Zugeben von deionisiertem Wasser (1,0 I) in 250 ml Aliquoten (innere Mindesttemperatur = 45°C), so dass
nach dem Mischen eine klare Lösung erhalten wird;
iv) Zulassen, dass die innere Temperatur 55°C erreicht, und Zugeben eines zusätzlichen Aliquots Wasser (250
ml), so dass nach dem Mischen eine klare Lösung erhalten wird;
v) Zulassen, dass die Lösungstemperatur bei 59,5-60°C äquilibriert;
vi) Kühlen der Lösung auf 12°C über einen Zeitraum von etwa 2 Stunden (Kühlrate = 0,4°C/min); und
vii) Rühren der Suspension bei 12°C 18 Stunden lang.

5. Kristalline Form nach einem der Ansprüche 1 bis 4, die 0,5 Äquivalente von H2O pro Äquivalent von (R)-5-[3-Chlor-
4-(2,3-dihydroxy-propoxy)-benz[Z]yliden]-2-([Z]-propylimino)-3-o-tolyl-thiazolidin-4-on enthält.

6. Kristalline Form der Verbindung (R)-5-[3-Chlor-4-(2,3-dihydroxy-propoxy)-benz[Z]yliden]-2-([Z]-propylimino)-3-o-to-
lyl-thiazolidin-4-on, die 0 bis 0,5 Äquivalente von H2O pro Äquivalent von (R)-5-[3-Chlor-4-(2,3-dihydroxy-propo-
xy)-benz[Z]yliden]-2-([Z]-propylimino)-3-o-tolyl-thiazolidin-4-on enthält, gekennzeichnet durch die Anwesenheit
von Peaks im Röntgenpulverbeugungsdiagramm bei den folgenden Brechungswinkeln 2θ: 10,5°, 22,2° und 23,4°,
wobei das Röntgenpulverbeugungsdiagramm durch die Verwendung von Cu Kα1-Strahlung (λ = 1,5406 Ä) erhalten
wird und wobei die Genauigkeit der 2θ-Werte im Bereich von +/-0,1-0,2° liegt.

7. Kristalline Form nach Anspruch 6, gekennzeichnet durch die Anwesenheit von Peaks im Röntgenpulverbeugungs-
diagramm bei den folgenden Brechungswinkeln 2θ: 10,5°, 11,1°, 11,4°, 13,6°, 13,9°, 16,3°, 20,8°, 22,2°, 23,4°,
24,1°, 25,7°, 27,7°, 27,9°, 28,7° und 29,3°, wobei das Röntgenpulverbeugungsdiagramm durch die Verwendung
von Cu Kα1-Strahlung (λ = 1,5406 Ä) erhalten wird und wobei die Genauigkeit der 2θ-Werte im Bereich von +/-
0,1-0,2° liegt.

8. Kristalline Form nach Anspruch 6 oder 7, die einen Schmelzpunkt von 133 65°C ermittelt durch Differential-Scanning-
Kalorimetrie mit einer Erhitzungsrate von 10°C min-1 hat.

9. Kristalline Form nach einem der Ansprüche 6 bis 8, die erhalten werden kann durch:

i) Suspendieren von 20,0 g der kristallinen Form nach einem der Ansprüche 1 bis 5 in tert-Butylmethylether
(100 ml);
ii) Rühren mit einem mechanischen Rührer bei Raumtemperatur, so dass eine hochviskose Paste erhalten
wird, die sich nach 40 Stunden langem Rühren in eine dünne fluide Suspension mit einer ausgeprägten gelben
Farbe umwandelt; und
iii) Abfiltrieren des Feststoffs und Trocknen desselben 4 Stunden lang unter Vakuum bei Raumtemperatur.
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10. Kristalline Form nach einem der Ansprüche 6 bis 9, wobei die Verbindung (R)-5-[3-Chlor-4-(2,3-dihydroxy-propo-
xy)-benz[Z]yliden]-2-([Z]-propylimino)-3-o-tolyl-thiazolidin-4-on in wasserfreier Form vorliegt.

11. Pharmazeutische Zusammensetzung, die eine kristalline Form nach einem der Ansprüche 1 bis 10 und einen
pharmazeutisch akzeptablen Träger beinhaltet.

12. Kristalline Form nach einem der Ansprüche 1 bis 10 oder eine pharmazeutische Zusammensetzung nach Anspruch
11 zur Verwendung als Medikament.

13. Kristalline Form nach einem der Ansprüche 1 bis 10 oder eine pharmazeutische Zusammensetzung nach Anspruch
11 zur Verwendung bei der Verhütung oder Behandlung von Krankheiten oder Störungen, die ausgewählt sind aus
der Gruppe bestehend aus Abstoßung transplantierter Organe wie Niere, Leber, Herz, Lunge, Bauchspeicheldrüse,
Hornhaut und Haut; Transplantat-gegen-Empfänger-Krankheiten infolge einer Stammzellentransplantation; Autoim-
munsyndromen wie rheumatoide Arthritis, Multiple Sklerose, entzündliche Darmerkrankungen wie die Crohnsche
Krankheit und Colitis ulcerosa, Psoriasis, psoriatische Arthritis, Thyreoiditis wie Hashimoto-Thyreoiditis und Uve-
oretinitis; atopischen Krankheiten wie Rhinitis, Konjunktivitis und Dermatitis; Asthma; Typ-I-Diabetes; postinfektiösen
Autoimmunkrankheiten wie rheumatisches Fieber und postinfektiöse Glomerulonephritis; soliden Krebsarten; und
Tumormetastasen.

14. Kristalline Form nach einem der Ansprüche 1 bis 10 oder eine pharmazeutische Zusammensetzung nach Anspruch
11 zur Verwendung bei der Verhütung oder Behandlung von Krankheiten oder Störungen, die ausgewählt sind aus
der Gruppe bestehend aus Abstoßung transplantierter Organe, die aus Niere, Leber, Herz und Lunge ausgewählt
sind; Transplantat-gegen-Empfänger-Krankheiten infolge einer Stammzellentransplantation; Autoimmunsyndro-
men, die aus rheumatoider Arthritis, Multipler Sklerose, Psoriasis, psoriatischer Arthritis, der Crohnschen Krankheit
und Hashimoto-Thyreoiditis ausgewählt sind; und atopischer Dermatitis.

15. Kristalline Form nach einem der Ansprüche 1 bis 10 oder eine pharmazeutische Zusammensetzung nach Anspruch
11 zur Verwendung bei der Verhütung oder Behandlung von Krankheiten oder Störungen, die aus Multipler Sklerose
und Psoriasis ausgewählt sind.

Revendications

1. Forme cristalline du composé qu’est la (R)-5-[3-chloro-4-(2,3-dihydroxy-propoxy)-benz[Z]ylidène]-2-([Z]-propylimi-
no)-3-o-tolyl-thiazolidin-4-one contenant de 0 à 0,5 équivalent d’H2O par équivalent de (R)-5-[3-chloro-4-(2,3-dihy-
droxy-propoxy)-benz[Z]ylidène]-2-([Z]-propylimino)-3-o-tolyl-thiazolidin-4-one, caractérisée par la présence de pics
aux angles de réfraction 2θ suivants sur le diagramme de diffraction des rayons X sur poudre: 7,0°, 11,2° et 12,6°,
le diagramme de diffraction des rayons X sur poudre étant obtenu en utilisant la radiation Cu Kα1 (λ = 1,5406 Å)
et la précision des valeurs de 2θ étant dans la fourchette de +/- 0,1-0,2°.

2. Forme cristalline selon la revendication 1, caractérisée par la présence de pics aux angles de réfraction 2θ suivants
sur le diagramme de diffraction des rayons X sur poudre : 7,0°, 11,2°, 12,6°, 16,6°, 18,8°, 21,3°, 23,6° et 26,0°, le
diagramme de diffraction des rayons X sur poudre étant obtenu en utilisant la radiation Cu Kα1 (λ = 1,5406 Å) et
la précision des valeurs de 2θ étant dans la fourchette de +/- 0,1-0,2°.

3. Forme cristalline selon la revendication 1 ou 2, dont le point de fusion est de 11365 °C, comme déterminé par
calorimétrie à balayage différentiel en utilisant une vitesse de chauffe de 10 °C/min.

4. Forme cristalline selon l’une quelconque des revendications 1 à 3, qui peut être obtenue :

i) en faisant dissoudre la (R)-5-[3-chloro-4-(2,3-dihydroxy-propoxy)-benz[Z]ylidène]-2-([Z]-propylimino)-3-o-to-
lyl-thiazolidin-4-one amorphe (251,1 g) dans de l’acétonitrile (1,25 I) tout en chauffant ;
ii) en équilibrant la température interne à 58 °C par agitation au moyen d’un dispositif à pales opérant à 350 rpm ;
iii) en ajoutant de l’eau désionisée (1,0 l) par portions de 250 ml (température interne minimale = 45 °C), donnant
une solution limpide lors du mélange ;
iv) en laissant la température interne atteindre 55 °C et ajoutant une portion additionnelle d’eau désionisée (250
ml), donnant une solution limpide lors du mélange ;
v) en laissant la température de la solution s’équilibrer à 59,5-60 °C ;



EP 2 344 465 B1

15

5

10

15

20

25

30

35

40

45

50

55

vi) en faisant refroidir la solution à 12 °C sur environ 2 heures (vitesse de refroidissement = 0,4 °C/min) ; et
vii) en maintenant la suspension sous agitation à 12 °C pendant 18 heures.

5. Forme cristalline selon l’une quelconque des revendications 1 à 4, contenant 0,5 équivalent d’H2O par équivalent
de (R)-5-[3-chloro-4-(2,3-dihydroxy-propoxy)-benz[Z]ylidène]-2-([Z]-propylimino)-3-o-tolyl-thiazolidin-4-one.

6. Forme cristalline du composé qu’est la (R)-5-[3-chloro-4-(2,3-dihydroxy-propoxy)-benz[Z]ylidène]-2-([Z]-propylimi-
no)-3-o-tolyl-thiazolidin-4-one contenant de 0 à 0,5 équivalent d’H2O par équivalent de (R)-5-[3-chloro-4-(2,3-dihy-
droxy-propoxy)-benz[Z]ylidène]-2-([Z]-propylimino)-3-o-tolyl-thiazolidin-4-one, caractérisée par la présence de pics
aux angles de réfraction 2θ suivants sur le diagramme de diffraction des rayons X sur poudre: 10,5°, 22,2° et 23,4°,
le diagramme de diffraction des rayons X sur poudre étant obtenu en utilisant la radiation Cu Kα1 (λ = 1,5406 Å)
et la précision des valeurs de 2θ étant dans la fourchette de +/- 0,1-0,2°.

7. Forme cristalline selon la revendication 6, caractérisée par la présence de pics aux angles de réfraction 2θ suivants
sur le diagramme de diffraction des rayons X sur poudre: 10,5°, 11,1°, 11,4°, 13,6°, 13,9°, 16,3°, 20,8°, 22,2°, 23,4°,
24,1°, 25,7°, 27,7°, 27,9°, 28,7° et 29,3°, le diagramme de diffraction des rayons X sur poudre étant obtenu en
utilisant la radiation Cu Kα1 (λ = 1,5406 Å) et la précision des valeurs de 2θ étant dans la fourchette de +/- 0,1-0,2°.

8. Forme cristalline selon la revendication 6 ou 7, dont le point de fusion est de 13365 °C, comme déterminé par
calorimétrie à balayage différentiel en utilisant une vitesse de chauffe de 10 °C/min-1.

9. Forme cristalline selon l’une quelconque des revendications 6 à 8, qui peut être obtenue :

i) en mettant en suspension la forme cristalline de l’une quelconque des revendications 1 à 5 (20,0 g) dans de
l’éther de tert-butyle et de méthyle (100 ml) ;
ii) en agitant avec un agitateur mécanique à température ambiante, donnant une pâte hautement visqueuse
qui se transforme en une suspension liquide peu épaisse à la couleur jaune distinctive après agitation pendant
40 heures ; et
iii) en séparant le solide par filtration et en le faisant sécher pendant 4 heures sous vide à température ambiante.

10. Forme cristalline selon l’une quelconque des revendications 6 à 9, où le composé qu’est la (R)-5-[3-chloro-4-(2,3-
dihydroxy-propoxy)-benz[Z]ylidène]-2-([Z]-propylimino)-3-o-tolyl-thiazolidin-4-one est sous une forme anhydre.

11. Composition pharmaceutique qui comprend une forme cristalline selon l’une quelconque des revendications 1 à 10
et un véhicule pharmaceutiquement acceptable.

12. Forme cristalline selon l’une quelconque des revendications 1 à 10 ou composition pharmaceutique selon la reven-
dication 11, pour une utilisation en tant que médicament.

13. Forme cristalline selon l’une quelconque des revendications 1 à 10 ou composition pharmaceutique selon la reven-
dication 11, pour une utilisation dans la prévention ou le traitement de maladies ou d’affections sélectionnées dans
le groupe consistant en les suivantes : rejet d’organes transplantés, comme le rein, le foie, le coeur, le poumon, le
pancréas, la cornée et la peau ; maladies du greffon contre l’hôte déclenchées par une greffe de cellules souches ;
syndromes auto-immuns, y compris polyarthrite rhumatoïde, sclérose en plaques, affections intestinales inflamma-
toires comme la maladie de Crohn et la rectocolite hémorragique, psoriasis, rhumatisme psoriasique, thyroïdite
comme la thyroïdite chronique de Hashimoto et uvéo-rétinite ; maladies atopiques telle que rhinite, conjonctivite et
dermatite ; asthme ; diabète de type I ; maladies auto-immunes post-infectieuses, y compris rhumatisme articulaire
aigu et glomérulonéphrite post-infectieuse ; cancers solides et métastases tumorales.

14. Forme cristalline selon l’une quelconque des revendications 1 à 10 ou composition pharmaceutique selon la reven-
dication 11, pour une utilisation dans la prévention ou le traitement de maladies ou d’affections sélectionnées dans
le groupe consistant en le rejet d’organes transplantés sélectionnés parmi le rein, foie, coeur et poumon ; les maladies
du greffon contre l’hôte déclenchées par une greffe de cellules souches ; les syndromes auto-immuns sélectionnés
parmi la polyarthrite rhumatoïde, la sclérose en plaques, le psoriasis, le rhumatisme psoriasique, la maladie de
Crohn et la thyroïdite chronique de Hashimoto ; et l’eczéma constitutionnel.

15. Forme cristalline selon l’une quelconque des revendications 1 à 10 ou composition pharmaceutique selon la reven-
dication 11, pour une utilisation dans la prévention ou le traitement de maladies ou d’affections sélectionnées parmi
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la sclérose en plaques et le psoriasis.
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