1 CRYSTALLINE FORMS OF
(R)-5-[3-CHLORO0-4-(2,3-DIHYDROXYPROPDXY)-BENZ[ZIYLIDENE1-2-([Z]-PROPYLIMINO)-3-0-TO
LYL-THIAZOLIDIN-4-ONE 5The invention relates to crystalline forms of
(R)-5-[3-chloro-4-(2,3-dihydroxy- propoxy)-benz[Ziylidene]-2-([4-propylimino)-3-o-tolyl-thiazol id
in-4-one (hereinafter also referred to as "COMPOUND"), processes for the preparation thereof,
pharmaceutical compositions containing said crystalline forms, and their use as compounds improving
-vascular function and as immunomodulating agents, either 10 alone or in combination with other active
compoundscBi Biakapies FEREk GRuRt-6f tRe TRV tidn (2 The Préfatation o{ﬁ&ie?)ﬁS-&S-chlgr 4
(2,3-dihydrSR ORI B EH 2 REena 1. 23] 2 F BB Py A G)- 3-8 oy i-thiazoldin 4-oné and the
medicinal use thereof is described in 15 the published PCT application WO 2005/054215. It has now
been surprisingly found that crystalline forms of (R)-5-[3-chloro-4-(2,3 dihyd roxy-propoxy)-benz[Z]yl id
en e]-2-([ZI-propyl im ino)-3-o-tolyl-th iazol idin-4-one may under certain conditions be found, said

crystallire forfhe hitviagtiatvaataigsote 2ysalintie oEpebialiRednpaitarsdne ARsHHsHE
COMPOUND s-displosa in e 005(0F45 Loyiabadionnenimaydnclidpbe tas mapsopertes,
ity

higher thermodynarnic stability, less roscopicity, different solubility, higher purity, better
reproducibiliyi§tnAREEetriSy &dr &é B@‘B&t@eifilﬁ’é‘?ﬁﬁ?iﬁaﬁ%t a??cﬁ%%@ﬁ@p GRAbility of
formation of the=seishecifinesbmesaitiotleg soxtgitngests| engstafitar fostediliynd lahSinusemsin a first
aspect, there is provided a crIystalline form (gthe com r:?J.md irl; -543-rrc1(%$)rp-t4ﬁ st'e ts. sither
dihydroxy-préo R [F PIRIERG Yo 54 5 H{]ﬁﬂﬁﬁo{ BN IS ST 4 ONe EBAtaIn G from O to
0.5 equivalenisoakkh? hpinesitatale ol (R)eb 43t omrd¢RiRis or therapies.
5dihydroxy-propoxy)-benz[Z]ylidene]-2-([4-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 20:
7.0, 11.2, andBaz2icgnwhexk ¥ the Yavantiowder diffraction diagram is obtained by using Cu Kai radiation

A =1.5406 in t o : o o
T

m '
(2,3-dihydroxprpmﬁaaéypbémzwhwimfﬁq@ftﬁﬁmﬁﬁ the) mesieinp ura2brIRR U AeSSHRGRAble by: -
15  the published PCT application WO 2005/054215.

It has now been surprisingly found that crystalline forms of (R)-5-[3-chloro-4-(2,3-
dihydroxy-propoxy)-benz{Zlylidene]-2-{[Z}-propylimino)-3-o-tolyl-thiazolidin-4-one
may under certain conditions be found, said crystalline forms having advantageous
20 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 morphoiogy, and/or better long-
25  term stability.



i) dissolvingamorphous(R)-5-[3-chloro-4-(2,3-dihydroxy-propoxy)-
15benz[Z]ylidenel-2-([4-propylimino)-3-o-tolyl-thiazolidin-4-one(251.1g)in acetonitrile (1.25 L) by
heating; ii) equilibrating the internal temperature at 58C with paddle stirring at 350 rpm; iii) adding
deionised water (1.0 L) in 250 mL aliquots (minimum gaternal temperature = 45C) yielding a clear
solution on mixing; 20allowing the internal temperature to reach 55C and adding one additional aliquot
of water (Z&amln)qigiding a clear solution on mixing; v) allowing the solution temperature to equilibrate

at 59.5-60 | lution to 12C over 2hay 2 ho coolln ra /i i)
stirring theqsu\és)pf)lg%%g%% %5%? oér Rré%é-ﬁ?[s:a 5@’? R%ﬁlrgrgs()ﬁ%té 8 é a r:er’)ct gegform of
the compoHey groxBR30pMIsbbenz] Zlylidene]-2-([Z]- propyhmmo) -3- o-’soiyi-thlazolzdm -4-one

2, 8 gihydr@zsw@mﬂ%ﬁ%heOZEZ]wiée@egna?%@rquP%@n@ﬁB Qqéﬂlbdrémaé@i@‘i‘%’c{@%i@%ﬁﬁt@l@g from O
to qU| ts 0 ul 0 cnlaro - . -

dihydroxy-p S&W@éﬂ&f%df%%%%@% Jainﬁ}(" SYHHOY rB'?8&/?’-1?119%1?8Iﬁgﬂl-’gHEft'%echaracterised by
the presen@éajﬁp@a&sdnhﬂném e geovel e diffesetion timgtany aiawddolitfivingi@andliegrefireftabion 20:
105, 222 @ighinyl MRLeIBy ekl Padaneackon Ha0raiR-> oRAIARY Yolng Quitel -

radiation (A = 1.5406 A) and wherein the accuracy of thé 20 va ues is In the range of +/

a fourth asﬁéeeqwém@%mm@bﬁam%@nmerf@rﬁudmere@ﬁimﬁdin)%q@%md-wherem the
(2,3-dihydrgxyprepexydenzifluidensire - (Erl R opy)iping) #-o-tolyl-thiazolidin-4-one obtainable by: i)

suspending 20.0 g of the crystalline form as defined in the first or second aspect 5in tert-butyl methyl
ether1(900 mL);
In a second aspect, there is provided a crystalline form of the compound (R)-5-[3-chloro-4-

(2,3-dihydroxy-propoxy)-benz[Z]ylidenel-2-({Z]-propylimino)-3-o-tolyl-thiazolidin-4-one
obtainable by:
) dissolving amorphous (R}-5-[3-chloro-4-(2,3-dihydroxy-propoxy)-
15 benz{Zlylidenel-2-([Z]-propylimino)-3-o-tolyl-thiazolidin-4-one {2511 g) in
acetonitrile (1.25 L) by heating;
i equilibrating the internal temperature at 58°C with paddle stirring at 350 rpm;
fii) adding deionised water (1.0 L) in 250 mlL aliquots (minimum internal
temperature = 45°C) yielding a clear solution on mixing;
20 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.
25
In a third aspect, there is provided 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 H,O per equivalent of (R)-5-[3-chloro-4-(2,3-
dihydroxy-propoxy)-benz[Zlylidenel]-2-([Z]-propylimino)-3-o-tolyl-thiazolidin-4-one,
30  characterised by the presence of peaks in the X-ray powder diffraction diagram at the
following angles of refraction 26: 10.5°, 22.2°, and 23.4°, wherein the X-ray powder
diffraction diagram is obtained by using Cu Ka1 radiation (A = 1.5406 A) and wherein the

accuracy of the 26 values is in the range of +/- 0.1-0.2°,



i) 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 filtering off
the solid and drying the same for 4 hours under vaccum at room 10temperature. In a fifth aspect, there
is provided a crystalline form of the compound (R)-5#8-chloro-4-(2,3-
dihydroxy-propoxy)-benz[Z]ylidene]-2-([4-propylimino)-3-o-tolyl-thiazolidin-4-one containing from O to
0.5 equivalEhisfefipespack dhralene srvigedsa sresiioa fppng.of the compound (R)-5-[3-chioro-4-

15dihydroxyepranguyishepegdusissrti2liopalifinmssymiplylthinesaiicinc-smm abaracterised by
the presen%$ %E?k in the X-ray powder diffraction diagram at the following angles of refraction 20:
6.4,13.2, a in , wrerein the X-ray powder diffraction diagram is obtained by using Cu Kal

radiation (A, =i1.5406¥gpendinghabdirgtbiettar corsiajing fha8svadfiesdsrinhiéretuogeasfont @pe0i2. 20 In

a sixthsaspect, there s prRvid @&%@Hg}qz{gmg.the compound (R)-513-chloro-4-
(2,3-dihydroxy-propoxy)-benz[Z]ylidene]-2-([2]-propylimino)-3-o-tolyl-thiazolidin-4-one obtainable by:

adding 1 mL PropioSie Hed{8oasgeshaicehATA R f9RR 48RRI fvRK Rk B2Bg P B Y S spect:
shaking the sample tpasmetelsdissohetalbsolid; ftdijkeapira dla sdnplinoveatight@isooaiter

temperature; iv) filterigtgr Qé% ?ig%l%)lg%g' g{%id; V) storing the resulting solid under high vaccum (<Q.1
mbar) for one week; ancir vi)storing the product open at room temperature and about 40 % relative
humidity overrﬁght. 1fdtering off the solid and drying the same for 4 hours under vaccum at room

10 temperature.

In a fifth aspect, there is provided a crystalline form of the compound (R)-5-[3-chloro-4-(2,3-
dihydroxy-propoxy)-benz{Zlylidene]-2-{[Z]-propylimino}-3-o-tolyl-thiazolidin-4-one
containing from 0 to 0.5 equivalents of H,O per equivalent of (R)-5-[3-chloro-4-(2,3-
15  dihydroxy-propoxy)-benz{Zlylidenel-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 20: 6.4°, 13.2°, and 25.3°, wherein the X-ray powder
diffraction diagram is obtained by using Cu Ka1 radiation (A = 1.5406 A) and wherein the
accuracy of the 28 values is in the range of +/- 0.1-0.2°.
20
in a sixth aspect, there is provided a crystalline form of the compound (R)-5-{3-chloro-4-

(2,3-dihydroxy-propoxy)-benz[Zlylidene]-2-([Z]-propylimino)-3-o-tolyl-thiazolidin-4-one

obtainable by:

i} adding 1 mL propionic acid to 0.5 g of the crystalline form as defined in the first
25 * or second aspect;

i) shaking the sample {o completely dissolve all solid;

iii) keeping the sample overnight at room temperature;

iv) filtering off the resulting solid;

v) storing the resulting solid under high vaccum (< 0.1 mbar) for one week; and
30 vi) storing the product open at room temperature and about 40 % relative humidity

overnight.

In a seventh aspect, there is provided a pharmaceutical composition comprising a

crystalline form as defined above and a pharmaceutically acceptable carrier.



In an eighth aspect, there is provided a crystalline form as defined above, or a pharmaceutical
composition as defined above, for use as a medicament. In a ninth aspect, there is provided the use of
a crystalline form as defined above, or a 5 pharmaceutical composition as defined above, for the
preparation of a medicament for the prevention or trggtment of diseases or disorders associated with
an activated immune system. In a tenth aspect, there is provided the use of a crystalline form as
defined abdveawnr eighth paspathcditicalisompusitibneasyslinbtabove, as tefpeparhtivn oba a
medicameny for the-nRyPatiop iR RIRbdissaseR cldisders srlaniad 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 rhewmsitoid agbtisherliplecdbizo dis; indaminatoygtatinelfdiseasasefifedutivas Grahn's
diseasg anddeerallve-Sollis, Daiasis: BenalsariaTvs: iyigidiis s, Hashimolasibypaidits
and uveo-retinitis; atopic diseases such as rhinitis, conjunctivitis, and dermatitis; asthma; type |
diabetes; pR&ivritEeficts terabnenh i cifigesre £indl $hesfpciatefevéinand pebvatidcivugne
glomerulongpitéiiis; solid cancers; and tumor metastasis. 20 Description of the Figures Fig. 1 shows
the X-ray powder diffraction diagram of the COMPOUND in X-ray amorphous form. 25 Fig. 2 shows
the X-ray powder diffraction diagram of the COMPOUND in the crystalline form A as obtained from
Example 1T hetotinpshffchctiomediagranidsidoths peaksf lravivstalliedaiore intedsitycdsibovapareal to the
most jafensg, arak-i g WORAIP468RRRCT HRRA0N ABA92 A diRgrama of AR AAMAWIG the

percentages (relative peak intensitites given in parenthesis) at the indicated angles of refraction 20:
4.2 (6.2%) RESYBISOPT 716G (7808 o), B59qE8 08, 418598, G55 oRs S TRIBORRAETOMD SFP8E9918 6
(59.0%), 1 #edetibrY %6)iraBsPiEn@:800)g s B(4R.A%0kiRRE (BROYD22H8E S 3A6je26.000EE.580), 27.1

9.0%), 28 0 i ) . iff ; . ;
the crytali oL L B O i

a relative irtEMERyIess ibelhased e Mo Fthntisn SBUEIK Re'giesiso infagaatons PRYVRIIBREAGES
percergagesudieldirdieakdiienstiag aiverindgasanihesisRlidhpsncitatedrwng|asyebiafasten 20:
185 eI AR ST e R s R S B E .,
25.7 (37.3%N268na8tis0m s hima; (1vha % JiaZeless RB:UITRCIPLG (24idion)) 28 (361898 PYugi19.6%),
and 31.7 (7L &%htic fever and post-infectious glomeruionephritis; solid cancers; and tumor
metastasis.
20
Description of the Figures
Fig. 1 shows the X-ray powder diffraction diagram of the COMPOUND in X-ray

amorphous form.

25 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 fo the most intense peak in the



Fig. 4 shows the X-ray powder diffraction diagram measured with method 2 of the COMPOUND in the
crystalline form Ill as obtained from Example 3. The X-ray diffraction diagram shows peaks having a
relative intensity, as compared to the 20 most intense peak in the diagram, of the following
percentages \YEIZtNWE4$83k intensitites given in parenthesis) at the indicat88 HHGE/ 8#A#raction 20
(only selected peaks are stated): 8.5 (30%), 10.7 (5996), 14.7 (37%), 15.2 (42%), 18.0 (52%),22.4
(100%), 23.4 (85%), and 26.9 (62%). 25 Fig. 5 shows the X-ray powder diffraction diagram of the
COMPOUNDdiagtaargrystaltine féohowing obtateaibiieosn Eedahipte 4chhke Kiemsitiffsactiorendiaigram
shows peaks having a.relative intensity, as pared to the most inte e 'nég [ m, of the
following pergerq%/éégees%i(%rz?a%ti%\bg 6@%&#} tejn@si (Peé]sg ﬁvg%r%cé%?e?ﬁhesgs) @?%1@1%#08{ e‘§%£§{e‘%s of
refraction 20{BXB8(82.898), §.9746.5%3; 368 0% [192385){ R DY7H. 086, 18.9°@8 16, (FBOB).0%),

iy it RGO 175 5h A o S SEbl8 P R 2O 202 plosed o Tehoroe

X-ray diffraction diagrams'o ctio IS p e horizontal
axis andhe buAts bR tHeE VPt E)arizd BR4&IIEY 98skription of the Invention 5i) The present invention
relates to a crystalline form, such as an essentially pure crystalline form, of the compound
(R)-543-ch|oro,—4-282,3-dihydroxy- ropoxy)- ' . . )
benz(zlyliderad 2 AIGHDy i nosey. CRAsIa ETsRENe.- SR SRR HERMPE SRR aRRs of Hoo

per equivalerdrpéteRina-fonehto e 4B preihygre Bii RO RY )The X-ray diffraction diagram shows
benz[Z]ylidenej- '([‘é'%r,&ﬁ yIimié]gg-&o.-tolgl-thiazolidin 4 one, 10 jj) In another embodiment the present

invention reldt&8 Airea8YH TEBR R SAMRARTR i EomMaRHNIS5H 838" Blialents of
H20 pef@quisiagrirof (B)-3H8-clitoonhd 2, Betiaydaarg-p(ogatyd-bepalZ]itkesitte2-([given in

AN = = B A e et e e AN AT G S e
equivalentof(RR)-52 B4C 868543 B 3-@byio xy-hSpBd P U N AEZBAi(ehe 1o R-(8.0° (12.3%), 18.2°
propylimino)-gseolyl-{Rigzoligin;one, ae (100.0%), 21.5° (18.5%), 22.2° (74.7%), 23.4°
(63.2%), 24.1° (29.8%), 25.7° (37.3%), 26.8° (184%), 27.4° (17.4%), 27.7°
15 (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
COMPQOUND in the crystalline form Il as obtained from Example 3. The X-ray
diffraction diagram shows peaks having a relative intensity, as compared to the

20 most intense peak in the diagram, of the following percentages (relative peak
intensitites given in parenthesis) at the indicated angles of refraction 28 (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%).

25 Fig. 5 shows the X-ray powder diffraction diagram of the COMPQUND in the
crystalline form il 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 foliowing percentages (relative peak iniensitites given in
parenthesis) at the indicated angles of refraction 26: 8.4° (92.3%), 8.9° (16.5%),

30 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%).



iv) In another embodiment the present invention relates to a crystalline form according to embodiment
i) containing 0.5 equivalents of H20 per equivalent of (R)- :
543-chloro-4-(2,3-dihydroxy-propoxy)-benz[Z]ylidenel-2-([4-propylimino)-3-o-tolylthiazolidin-4-one. v)
In another e e He present invention relates to a crystalline form Bgyﬁﬁa%ﬁﬁbodiment i),
wherein the compound (R)-5-[3-chloro-4-(2,3- 3
dihydroxy-propoxy)-benz[Z]ylidene]-2-([4-propylimino)-3-o-tolyl-thiazolidin 4 one is in anhydrous form.
30 WO 2010/04¢885RCdift 2 BRO06I054692 of piopiorichddel Bdubvalee off refraction 26 is

(R)-543-chlorg-4-(2,3-dj - )? . .
benz[Z]ylider%)(e?:(_)él-t (@g%@ﬁﬁ%’g%%%o ﬂ?tﬁ?gz%cfiuir%%ﬁ%heé \\/’il 'r?aatlr%(tiﬁér embodiment the present
invention relates to a crystalline form 5 according to any one of embodiments i) to iv), characterised by

the presencesgtgﬁggﬁgs%&ydﬁwg%@ﬁmion diagram at the following angles of refraction 20:

7.0, 11.2, and 12.6. viii) In another embodiment the present invention relates to a crystalline form 10
according to B\ e SYesTh BYERHeRtS §jais s jOam VP ehamENs st By Bfedt JhpBE in the
X-ray powdeggiffeagiion fiagramratihe felengaganolrs-sfjrebmeten 20;318ikydr - gt iX) In

another embodiment the present invention relates to a crystalline form 15 according to any ane of
embodimentSH Y AN SRRV WA EPIBRACEADY e phLelea i aRas AL S, B dbidfraction
diagram at thegfollewing aiglkesoofpefrasiionaft 1017 (RpR[Robid 41, Brdingdhenepaboskyient the
present invention relates t talline form 20 according tg.any pne of embodiments i) to Hi), and v),
characterisec? %R}Z@qéf ggoh%e?@(ff égE¥l1WW1%) -95%9 %L%&gezr%ﬁ*%ﬁ%%ediagram at the following angles
of refradfion 20: 6.4, 13.2, and 25.3. xi) In another embodiment the present invention relates to a

crystaline foqy 25 RgeIEing g Afkae oherhodimeniodhin A rapiacisrised byt egice o

peaks in the X-ray powde ction diagramat the following angles of refraction 20: 7.0, 11.2, 12.6,
16.6, 18.8, 22@:rdin died omodimenianbiberiaimbadingsht thdprds@aivaanionab = o

crystalline forg, 30-pggordigg to @nysoRepfRkadimemsdid Hilesos Yosharaciadsed RyHe

presence of peaks in the X-ray powder diffraction diagram at the following angles of refraction 20:
10.5, 11.1, 1P@PYERNEH 018! ©YRgoidinaang. 24.1, 25,7, 27.7, 27.9, 28.7, and 29.3.
15

i) In another embodiment the present invention relates to a crystalline form
according to embodiment i) containing from 0 to 0.5 equivalents of HxO per
equivalent of (R)-5-[3-chloro-4-(2,3-dihydroxy-propoxy)-benziZ)ylidenel-2-([Z]-
- propyiimino)-3-o-folyl-thiazolidin-4-one.

20
iv) In another embodiment the present invention relates to a crystalline form
according fo embodiment i) containing 0.5 equivalents of H2O per equivalent of (R}-
5-[3-chioro-4-(2,3-dihydroxy-propoxy}-benz{Z]ylidene]-2-({Z]-propylimino)}-3-o-tolyl-
thiazolidin-4-one.

25
v) In another embodiment the present invention relates to a crystalline form
according fo embodiment i), 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.

30
vi) In another embodiment the present invention relates to a crystalline form
according o any one of embodiments i) o iii} containing from 0.1 to 2 equivalents of



WO 2010/046835PCT(1B2009/054592 5 xiii) In another embodiment the present invention relates to
a crystalline form according to any one of embodiments i) to iii) and vi), characterised by the presence

of peaks in the X-rg)y Eowder diffraction diagram at the following angles of 5refracti9n 20: 8.5, 10.7,
14.7, 15.2, 1&8,23 ./ﬁ,ﬁgﬁ% 23.4. xiv) In another embodiment the present{)ﬁ%ﬁﬁg?? BfRtés to a

crystalline form according to any one of embodiment$ i) to Hi), and v), characterised by the presence
of peaks in the X-ray powder diffraction diagram at the following angles of 10refraction 20: 6.4, 13.2,

16.9, 18.6, 19T9PROB, afEI®5. Beixy ERLaRbEREr &hbdBihieht-thioppebdAtiiayrion Ereetsa
crystalline fogg@gm@@gépgnzm%ﬁlW@@QH%QQHW@Q%&MaIIy shows the X-ray
[

powder diffraction pattern as depicted in Fig. 2. 15 xvi) In another embodiment the present invention
relates to a crystalline form according to any one of embodiments i) to iii), and v), which essentially

shows the X-yay ppweethéifiraelivnpadtarnas gepjetadivéngiord. RAM4R Ibagotreitemndinent the

present invention relates to a crystalline form according to any one of empodiments i) to iii) apd vi),
Which eBen TS SO AT K 155 BRI THOECEbY fetbin SRS, PEid 5 PSR s nother
embodiment taa iy ésahe idventipowelat eliftaetiory stzljrasfantiab fotmwifig et Esyadnefodaombodiments

i) to iii), andr\T/%) V\z‘lgﬁh fF gnti%ly %hbqws the X-ray powder diffraction pattern as depicted in Fig. 5. xix)
In another e 80 iment the Sr sehtinvention relates to a crystalline form according to any one of
embodiments i) to iv), vii), xi), and xv), which has a melting 30point of about 113C as determined by

differential scanni imetry,using th t d ' rel @) .
2010104683581 L 1%%@0%@8%@?9 I%Hgn%ﬁt)gse%ﬁetm%?ﬁn’%&nrt}%%{%?e\égen iSoskaline s 10
crystallih@ formcardinglitg @ranprmeobf emiisstimesis i) to iilf)vamli)y kiighanaceiisethion e a
melting point,gt.about 183628 fefiReruingy by Er Rl RERAIRIGRAAIATREHYIIRNG dRGIBespod as

described herein.
refraction 26: 10.5°, 22.2°, and 23.4°.

ix) in another embodiment the present invention relates to a crystalline form

15 'eaccording to any one of embodiments i) to iil) and vi), characterised by the
presence of peaks in the X-ray powder diffraction diagram at the following angles of
refraction 28: 10.7°, 15.2°, and 22.4°.

x) In another embodiment the present invention relates to a crystalline form

20 according to any one of embodiments 4) to iil), and v), characterised by the
presence of peaks in the X-ray powder diffraction diagram at the following angles of
refraction 26: 6.4°, 13.2°, and 25.3°.

xi) In another embodiment the present invention relates to a crystaliine form

25 according to any one of embodiments i) to iv), characterised by the presence of
peaks in the X-ray powder diffraction diagram at the foliowing angles of refraction
20:7.0°,11.2°,12.6°, 16.6°, 18.8°, 21.3°, 23.6°, and 26.0°.

xii) In another embodiment the present invention relates to a crystalline form

30 according to any one of embodiments i) fo iii), and v), characterised by the
presence of peaks in the X-ray powder diffraction diagram at the following angles of
refraction 208: 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°.



5 xxi) In another embodiment the present invention relates to a crystalline form according to any one of
embodiments i) to iii), v), X), xiv), and xviii), which has a melting point of about 101C as determined by
differential scanning calorimetry using the method as described herein. 10 xxii) In another embodiment
the present iMRAIHEHRes to the crystalline form A according to any onEJYBiB3GHEnts i) to iv),
vii), xi), xv), and xix) obtainable by: i)dissolvingamorghous(R)-5-[3-chloro-4-(2,3-dihydroxy-propoxy)-
benz[Z]ylidene]-2-(14-propylimino)-3-o-tolyl-thiazolidin 4-one (251.1 g) in 15acetonitrile (1.25 L) by
heating; equilibrating the internal temperature at 58C with paddle stirring at 350 rpm; iii)adding

deionised W%Eﬁ{#i'n%ac;gxl%fv%ng tGliﬂHH{StﬂéiVBFBEQH”WER&&%”\%%"@Qr%‘o:é‘%@s\(é%ﬂ@qcﬁrﬁ'ear

solution on mixing; 20iv e internal temperature to reach 55C and adding one additional

aliquot of waRGESINELLP yRNIirNE GELTTBRAIBIEOI mixiAgiiV) andwilg tesstaisetepdiiture to
equilibrate at»3R00 o MheeR8IIRIHOX S8l BeW iR LdEr Qv s BRI Znh aYER G RHREhERERGIES 4E/miN);

and 25vrigstirrin the suspension at 12C for 18 hours. &x:%gzlnoanother embodiment the present
inventiorP rel S&E@ ek A RTINS formic’ acterdlind & arkfdhe@ikAsidbdiments i) to i), v), viii), xii),
xvi), and xx) obtainable by: 30i)suspending the crystalline form A of (R)-5-[3-chloro-4-(2,3-dihydroxy-
propoxy)-benz[Z]yl iden e]-2-([4-propyl imino)-3-o-tolyl-th iazgl id in-4-one (20.0 g) in tert-butyl methyl
ether (100 mE)\,’)VlVbaZl?f@% ABE0E 'C%?ﬁhéb opsBsRIY invention relates o a cry%taiizne %rrx

according fo any one of embodiments i) to iii), and v}, characterised by the
presence of peaks in the X-ray powder diffraction diagram at the following angles of
10 refraction 26: 6.4°, 13.2°, 16.9°, 18.6°, 19.3°, 20.8°, and 25.3°.

xv) in another embodiment the present invention relates to a crystalline form
according to any one of embodiments i) to iv), which essentially shows the X-ray
powder diffraction pattern as depicted in Fig. 2.

15 |
xvi} In another embodiment the present invention relates to a crystalline form
according fo any one of embodiments i) to iii), and v), which essentially shows the
X-ray powder diffraction pattern as depicted in Fig. 3.

20 xvil) In another embodiment the present invention relates to a crystalline form
according to any one of embodiments i} to iii) and vi), which essentially shows the
X-ray powder diffraction pattern as depicted in Fig. 4.

xviil) In another embodiment the present invention refates to a crystalline form
25 according to any one of embodiments i) to iii), and v), which essentially shows the
X-ray powder diffraction patiern as depicted in Fig. 5.

xix) in another embodiment the present invention relates to a crystatline form
according to any one of embodiments i) to iv), vii), xi}, and xv), which has a melting

30 point of about 113°C as determined by differential scanning calorimetry using the
method as described herein.



7 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 Hi)filtering off the solid
and drying the same for 4 hours under vaccum at 5room temperature. xxiv) In another embodiment the
present inverti8RH4#68%0 the crystalline form Ill according to any one of ErhfBtitEA?) to Hi), vi),
ix),and xvii) obtainable by: i) adding 1 mL propionic agid to crystalline form A of (R)-5-p-chloro-4-(2,3-
10dihydroxy-propoxy)-benz[Z]ylidenel1-2-([4-propylimino)-3-o-tolyl- thiazolidin-4-one (0.5 ); ii) shaking
the sample toxcprimpletalihdissotbedithsolidingi) kezggng threesdomples@iesnighteatorysiaiteenperature; and

iv)filtering off resylti id. .15 imgnt the [ ion.re to the
crystalline for#g?gﬁ%rgﬁ]ﬁo%%y %ﬁ%%%@é%%@ﬂ%?@fe@&%, ’%(fﬁ x%ﬁg’%gzﬁx‘ﬁégk?tainable
by: i) storing Br¢&iadime ikfnef IRIYRI-S3($ chrdeie(ZRasinhyrdipsimxgganning caiorimetry
20benz[Z]yIiqg}ﬁé-gigﬁlﬁ@fggylggigggb?%gpfyé@i@zolidin-4-one under high vaccum (< 0,1 mbar) for

one week; and ii) storing the product open at room temperature and about 40 % relative humidity
overnigh@. 25 The term "essentially pure is understood in the context of the present invention to mean

especially thab@t lpashBtharefersiinaireast Obrarthimastateferatiic lras Wyperieantdymveight of
the crystals of a COMPOUND are present in a crystalline form acco,rding t(? the,)pre%ent invention,
especially in AGREINSARAMNES A 6F1RR SehtthiEnten): Xiv). and xviiij, which has a

meilting point of about 101°C as determined by differential scanning calorimetry
using the method as described herein.
10
xxii) In another embodiment the present invention relates to the crystaliine form A
according to any one of embodiments i) to iv), vii), xi), xv), and xix) obtainable by:
i) dissolving amorphous (R)-5-[3-chioro-4-(2,3-dihydroxy-propoxy)-
benz[Z]lylidene]-2-([Z]-propylimino)-3-o-tolyl-thiazolidin-4-one (251.1 g} in
15 acetonitrite (1.25 L) by heating;
i) equilibrating the internal temperature at 58°C with paddie stirring at 350
rem;
fii) adding deionised water (1.0 L) in 250 mL aliquots {minimum internal
temperature = 45°C) yielding a clear solution on mixing;
20 iv} aliowing 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
25 vil)  stirring the suspension at 12°C for 18 hours.

xxiii) In another embodiment the present invention relates to the crystalline form C
according fo any one of embodiments i) to iii), v), viii), xii}, xvi), and xx) obtainable
by:
30 B suspending the crystalline form A of (R)-5-[3-chloro-4-(2,3-dihydroxy-
propoxy)-benz[Z}ylidene]-2-([Z]-propyliming)-3-o-tolyl-thiazolidin-4-one
(20.0 g) in tert-butyl methyl ether (100 mL);



WO 2010/046835PCT/1132009/054592 8 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 = noiseg: of greater than x (x being a
numerical vaitié §rea##Ihan 1), usually greater than 2, Sespecially great& BIRE context with -
stating that the crystalline form essentially shows aniX-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 10idliagratirdiegivtiénl i seichigitelssiigethaiseonavitRpastitive yieehisgy2oniadie than

1056, especially more )a,2056,5 SARAAIAUIALAIIORRIRNSS ASBU AR AACHRER JiAUR (0 be

present. However, the person skilled in the art of X-ray powder diffraction will recognize€ that relative
intensities in X-ray pove@risfiesbivamdpafshaeisbenslibject to strong intensity variations due to

preferred orientation efiggiimgl s MEssoHgesheearrigarienasfatses. risromdapaucdircad before a

numerical value "X" refers in the current application to an interval extending from X minus 10% of X to
X plus 18/D of X, and PROBrEBRPESAH fterval extending from X minus 5% of X to X plus 5% of X. In
the particular case of temperatures, the term "about” placed 20 before a temperature "Y" refers in the

current applicatign to an jnterval extending from the temperature, Y. mipus 10 C to Y plys 10,£, and
preferably to%‘&W@@%\?@%ﬁﬁh&%ﬁ?%&%sﬁw Bﬂ?gge&tﬁ Ocﬁ}gtgmﬁ%%f%i%q]th% present
invention carsbeocusied &s angdinaermbatshedgnenbi the ifprwiobphdinacduticalatdampasitidys for enteral
or parenteral administration, such Clally: oral i lon,  SUie r,deckeasing the
number of circulé ting Iér%%ﬁgcyggsta?ﬁgsf%ﬁﬁag%?e@ent ﬁgﬁﬁgfﬁﬁ&eiﬁeﬁ?ﬁﬁiﬂf'g@ %r%?iéorders
associat8d with an actidingtrommnpxgystbanzidyisembadtibarepyhe pRaréredeiiiical compositions

can be effected in a mannerwhich will lé)&gaé'ﬂiliar to any person skilled in the art (see for example
Remington, The Science and Practice of Pharmacy, 21st Edition (2005), Part 5, "Pharmaceutical

Manufacturing” [PublisS68'93aLipe FRORIGAIGATRAEEINGIRTPIE aeplid:

2010/046835PCifif1B2Q@8 92 ShRfing b\ FRRy e s trdbine toripsref ke Srgsent invention, optionally
in combination with other therapeutically valuable substances, into a galenical administration form

together with suitéble, ALFHRERT ingrfepHERA £ tically acceptable solid or liquid carrier materials
and, if degsired, usual pharmaceutical adjuvants. 5 _ -

xxv) In another embodiment the present invention relates to the crystalline form i
according to any one of embodiments i) fo iii), v}, x), xiv), xviii), and xxi) obtainable
by: |
i) storing crystalline form I of (R)-5-{3-chloro-4-(2,3-dihydroxy-propoxy)-
20 benz[Z]ylidene]-2-{[Z]-propylimino)-3-o-tolyi-thiazolidin-4-one under high
vaccum (< 0.1 mbar) for one week; and
i storing the product open af room temperature and about 40 % relative
humidity overnight.

25
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 jeast
99 per cent by weight of the crystals of a COMPOUND are present in a crystailine
form according to the present invention, especially in a single crystalline form of the

30 present invention.

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).



The crystalline forms of COMPOUND may be used as single component or as mixtures with other
crystalline forms or the amorphous form of COMPOUND. Diseases or disorders associated with an
activated immune system which can be 10 treated and/or prevented with the crystalline forms of the
present inve MR H&@38cribed for example in WO 2005/054215. PreferdidRe4284 5t disorders to
be treated and/or prevented with the crystalline formg of the present invention are selected from the
group consisting of rejection of 15 transplanted organs such as kidney, liver, heart, lung, pancreas,
cornea, and skitorgiadt-ieetisissdkfisttidiseabes stetinhtizioaregktens telbeaaneptabtition; atagimmune

syndromes Ingydiodhramaleid aiathis w Ty iRlsRscasndn AL alprybyehdiapaggRauch as
Crohn's disease and ulcerative colttis, psoriasis, psoriatic artnritis, yroiditis such a$ Hashimoto's
thyroiditis, antifiieivrediggsamdpicefisedsey Havingoar HiNitratieotunctiana! MNddemisslit: asthma;

type | diabetes, pastipfecliqus,amgimmine-iiseaserinphibothsy maticslesy grirpshin{egtious

glomerulonephritis; solid cancers; and tumor metastasis. Particularly preferred diseases or disorders to
be treatét arR$RAGPEY@RESIBNITIAThE: 25 crystalline forms of the present invention are selected from the
group consisting of rejection of transplanted organs selected from kidney, liver, heart and lung;

raftversus-host diseases brought about by stem cell transplantation; aytojmmune syndromes
gele;/ted l;ronll”rsﬁgﬁln‘f&f&ﬁf‘ér‘fﬂlﬁﬁis?tﬁﬁ'ﬁéjipt]’éggcﬁlé‘?ogg?ﬁ?ﬁﬂ?é)s%%s!%?ﬁﬁg@% ?&V@réﬁh'g"&?gease, and
Hashimoto's phweditisifamctiatopiatermatitiscyetpBarpreigrally Fig diseBgesdr disbrédgs @ be
treated and/ ted with th talli f th ' ] ‘ d Itipl
Sclorosio and RN e JG Bl SE RSB S0 B 5 T Tt BES o R felmies
to a method fliaghenpdspintesh ibreeghfigerssof.a.dixessbavitiserodietiveiasmmnsihefenote Heftioned in
WO 2005/054335 campKising AdRNIMRNARA B BiRRkARN A AC SHCRIMiBRIY RO AL ALA

crystalline form of the present invention. 5 Furthermore, the crystalline forms of the present invention
are also useftidgraombavatisnorigrenssoHseveraritheh Be6TABEHHEA K IHE RS HraYIPeVERion and/or

treatment of the,giseasa AecLAIsRIRNS RRRRHRNBLRSIRIS- iNsCRIipalac areiaited argesient of the

invention, said agents are selected from the group 10 consisting of immunosuppressants,

corticosteroid§2HBRERIRRAIIR SR RIRNSERH BFGHS e\ AR I8 PR IR ORERIBHAR SERER inhibitors,

cytokings, cytokine inhibitors, cytokine receptor antagonists and recombinant cytokine réceptors. The

present invention also relates to the use of the crystalline forms of.the present 15 invention fqr the
i) a1 VB cOira ]

preparation of 3 praHRacd G S BREEH Btion=INPfo? LBRAR AR SIPWitR ORE6E2

on with one or several
immunomoduwialtieg ¥tesits sfor the aregentoploaticratmantdbive! diseaségdnohd oniders hfdhtioned

herein or me%?%t%dknpi\{yg ‘%%%) %4%,45465 preferably fo 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
20 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.

The crystaliine forms of the present invention can be used as medicaments, e.g. in
25 the form of pharmaceutical compositions for enteral or parenteral administration,
such as especially oral administration, and are suitable for decreasing the number
of circutating lymphocytes and for the prevention and/or freaiment of diseases or

disorders associated with an activated immune system.

30 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 Wiliams & Wilkins]) by



20(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 PCYGHBME4EEE WO 2008/062376. 25 Experimental Part  TheT6R8RAMY/E3¢aRples illustrate
the invention in more detail. Temperatures are given ¢n degrees Celsius. If not stated otherwise, room
temperature is in the range 30 of 18-25C, and percentages are given by weight. Abbreviations as used
herein: ca.abbu‘n@Sg:ﬂﬁﬁergamﬂimmmmgafzmpmgntW@aﬂﬂdﬁ/@@ﬁB@éﬂGﬁ AB00691ABAERR 11

Fig.figure 1H- n
e SO sy A et iad R ChElar ARl o,
temperature tOGRGELIBHE @Htﬁmﬁﬂé@ﬂwmma@@ﬁrmmgaﬁﬂ|§anﬁ@talb&raﬂbdothéJMentlon

times carrier materials and, if desired, usual pharmaceutical adjuvants.

The crystalline forms of COMPOUND may be used as single component or as
mixiures with other crystalline forms or the amorphous form of COMPOUND.

Diseases or disorders associated with an activated immune system which can be
10 treated and/or prevented with the crystalline forms of the present invention “are
described for example in WO 2005/054215.

Preferred diseases or disorders {0 be freated and/or prevented with the crystalline
forms of the present invention are selected from the group consisting of rejection of

15 transplanted organs such as kidney, liver, heart, lung, pancreas, cornea, and skin;
graft-versus-host diseases brought about by stem cell transplantation; autoimmune
syndromes inciuding 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

20 as rhinitis, conjunctivitis, and dermatitis, asthma; type | diabetes; post-infectious
autoimmune  diseases including rheumatic fever and post-infectious
glomerulonephritis; solid cancers; and tumor metastasis.

Particularly preferred diseases or disorders to be treated and/or prevented with the

25 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

30 preferably the diseases or disorders {o be treated and/or prevented with the
crystalline forms of the present invention are selected from muiltiple sclerosis and
psoriasis.



10of impurities to the retention time of the active ingredient TBMEtert-butyl methyl ether
TFAtrifluoroacetic acid TGAthermogravimetric analysis XRPDX-ray powder diffraction 15 X-ray powder
diffraction analysis X-ray powder diffraction patterns for Amorphous COMPOQUND and COMPOUND
in crystalline¥&HAY4B3nd 11 (Fig. 1-3 and 5) were collected on a Brukdr 20" X¥8&EiE/ens D5000
diffractometer using Cu Ka radiation (40 kV, 40 mA)j®-0 goniometer, automatic divergence and
receiving slits, a graphite secondary monochromator and a scintillation counter. The instrument is
performanceTdrepkestusingeattentified GiaterltimpsteibasdioN (BT RreFeNtvamplesaintahabr ambient
condiions WeyeLenay o B A hALRIR SBEHRIENS SIS BBHEIP RS CRius beda fnRimigly 35 Mo

of the sample was gently packed into a cavity cut into polished, zero-background $5_10) silicon wafer.
The sample A@RIFIERERGNGS SWRIpHARcPlaig BvIGalY. adivei st IeaRig e faR Sgular
range of 2 toye 23 4R QAqRYBKGYS scan mode using a step size of 0.02 20 and a step time of 1 second.
Diffraction data are reported using Cu Kal (21/4. = 1.5406 A), after the Ka2 30 component has been
stripped@sing the instrument evaluation software (EVA). The accuracy of the 20 values as provided
herein is in the rerRge et/ 1cpyRagiiids foanerally tie peassefar taveveiotionadly alscordedK-ray powder
diffraction patterns. WO 2010/046835PCT/IB2009/054592 12 X-ray powdey diffraction analysis
method 2 LoSTE BRREATES S botRiEl B G RSt OISO DD B £ ETERE form i
(Fig. 4): X-ragmberdeeaiffiadtioh thatinesseracdidistedesa anBrtikeedEIES XAcopuiftadometer
equipped with DS Hi tectgr o with. ~radiation.jn eflestion b geometry.
Typically, the” g??%f% begnvgg?%%%gtgjoﬂi% Wgﬁ rﬁ%nT é&r%ﬁ%ﬁr%%dé??sc%%%ormanpe checeg?edl'%sing a
certified Coruwmsistisgued dranfHISTUDBTEIS St pleslians iGrRIER anwssiereBiadiaBidnNRTE FoP4red as
fla plate spegiIRnS IR EONISE ASRCEMPThARRIRIAAYS BAGIHBS sypRiRsiARERpYy pressed
py's

on a microscopy slide. The data’'were collected over an angular range of 6 to 32 20 in 10 2
automaticallyciiek§ed aprpinfcaniaganisimasdgrgnarinest PYERFPeIRGRIOWRith an acquisition time of

180 second per frame. Diffraction data are reported without Ka2 component stripping and the

background signal has nat been removed. The accuracy of the 20 values as provided herein is in the
range of +/- 0l TROPSESYBIIRVRIHIRY §%%%f8§ﬁ?eﬁ§¥ Iﬂé@edgfﬁs\ﬁéﬂ ecgqfé% e‘%ﬂﬁnea[) TR truments

01000 eguippedwitn a&0o sitigramtiorseMmplatathecnsicanerhpesiticalibvated ddy dorengy énd

temperature usin%ﬁ%ﬁgtﬁ;fie%dlﬁigg%rgs.grygi%a%ﬂ IOH%I'%U O‘I’f@éﬁ@%@ .ti,n]%fp@éh }%gé}ngaierm pan,

was heated arf0 ated otherwise, from nitroge
treatment of the diseases and disorders mentioned herein or mentioned in WO
2005/054215.

20  (R)-5-[3-Chicro-4-(2,3-dihydroxy-propoxy }-benz{Z]ylidene]-2-([Z]-propylimino})-3-o-
tolyi-thiazolidin-4-one can be prepared for example as described in the published
PCT application WO 2005/054215 (see in particular Exampie 85) or by using the
preparation process as disclosed in the published PCT applicaton WO
2008/062376.

25

Experimental Part

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

30 of 18-25°C, and percentages are given by weight.

Abbreviations as used herein:

ca. about
DsC differential scanning caiorimetry



20 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 25 TGA data were collected on a TA Instruments 0500 TGA, equipped
with a 16 poSHROHHEEEmpler. The instrument was temperature calibrat86UEHAY ¥EHFéd Alumel.
Typically 3-10 mg of each sample was loaded onto g pre-tared platinum crucible and aluminium DSC
pan, and was heated at 10C min-1 from room temperature to 350C. A nitrogen purge at 60 ml min-1
was maintairfeig.over the 30 sanfigeréiPLC, purity analysis WO 2010/046835PCT/1132009/054592 13
Purity analysig;Wwaggperformed op %ﬂﬁﬁ‘w&éépﬁﬁ&%ﬁcﬁ%@&%ﬁ&éﬂpped with a diode array
detector and using ChemStation Software v9. Samples were protected from light with foil. The
autosampler tfBlwas kept at 4N GHeEPmEARee IREideSEaniesrapyitient Column: Phenomenex
Luna C18 (2pgpm 150 x 4.6 mmSakimn raasyisee (C): 35 Injection (id): 10 Detection Wavelength

(nm) 250 Flow Rate (mL/min): ) .
5 g.s. quantity sufficient

RH relative humidity

rt room temperature

rpm rotations per minute

RRT relative retention times indicating the ratio of the retention times
10 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

15

X-ray powder diffraction analysis

X-ray powder diffraction patterns for Amorphous COMPOUND and COMPOUND in

crystalline forms A, C, and Il (Fig. 1-3 and 5) were collected on a Bruker
20 AXS/Siemens D5000 diffractometer using Cu Ko radiation (40 kV, 40 mA), 6-0

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.
25  Approximately 35 mg of the sample was gently packed into a cavity cut info
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° t0 42°
260 in continuous scan mode using a step size of 0.02° 26 and a step time of 1
second. Diffraction data are reported using Cu Kol (L = 1.5406 A), after the Ka?2
30 component has been stripped using the instrument evaluation software (EVA). The
accuracy of the 26 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.



1.0 Phase A: Water: acetoni rile: 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

WO 2010/046835 PCT/IB2009/054592
12

X-ray powder diffraction analysis method 2 used to produce the X-ray powder
diffraction pattern for COMPOUND in crystalline form Hll (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 Ka-radiation in reflection

5 geometry. Typically, the X-ray tube was run at 40 kV / 40 mA. The instrument is
performance checked using & 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 coliected over an angular range of 6° to 32° 28 in

10 2 automatically merged and integrated frames using Bruker PILOT software with an
| acquisition time of 180 second per frame. Diffraction data are reported without K2
component stripping and.the background signal has not been removed. The

accuracy of the 28 values as provided herein is in the range of +/- 0.1-0.2°.

15  Differential scanning calorimetry

DS8C data were collected on a2 TA Instruments Q1000 eguipped 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™, unless stated otherwise, from 25°C to 250°C. A nitrogen

20 purge at 30 ml min" was maintained over the sample. Onset temperatures are
given as peak tangential onset temperatures whereas melting points are reported
as peak temperatures.

Thermogravimetric analysis
25 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™' from room

temperature to 350°C. A nitrogen purge at 80 ml min”' was maintained over the
30 sample.

HPLC, purity analysis




75 451010 45.2 80 20 50 80 20 5 Example 1: Preparation of form A Amorphous COMPOUND
(251.1 g) is dissolved in acetonitrile (1.25 L) by heating, and the internal temperature is equilibrated at
ca. 58C with paddle stirring at 350 10 rpm. Deionised water (1.0 L) is added in 250 mL aliquots
(minimum int8&A a9 1&MpEature = 45C) yielding a clear solution on mixing. PEHEREAREMperature is
allowed to reach 55C and one additional aliquot of wgger (250 mL) is added: the solution gets clear on
mixing. The solution temperature is allowed to equilibrate at 59.5-60C and the solution is cooled to
12C over ca.Runibues: édysitirvgpesape fotBed Grinaim AJ ke sHspd e i stayediat dQ0pfoed &itioars and a

sample of theyzolid AradueL s AR I Yy R el SRR QEHS AR OB Symples were protected

from light with foil. The autosampler tray was kept at 4°C.

Type of method Reverse Phase; Gradient

Phenomenex Luna C18 (2) 5 um 150 x 4.6

Column:
mm
Column Temperature (°C): 35
Injection (ul): 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
452 80 20
50 80 20

Example 1: Preparation of form A
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

10 rpm. Deionised water (1.0 L) is added in 250 ml aliguots (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 =

15 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.



WO 2010/046835PCT11132009/054592 14 Table 1 Characterisation data for form A Technique Data
Summary Remarks XRPD Crystalline:exhibitspreferred orientation due to the presence of large
crystals see Fig. 2 1H-NMR Consistentwithstructure.No significant amount of residual solvent detected
DSC broad éﬁg&fﬁgﬁfﬁ%ﬁh anonset at about 33.6C (about 51 J/g), sharp&FEABEERTHith an onset
at about 108C (about 65 J/g) which corresponds to a4nelt. Melting point of about 113C
seeTablelegend under 1)

Table 1 Characterisation data for form A

Technique Data Summary Remarks
XRPD Crystalline: exhibits preferred | see Fig. 2
orientation due to the presence of
large crystals
"H-NMR Consistent  with  structure.  No
significant amount of residual solvent
detected
DSC broad endotherm with an onset at;see Table Ilegend

‘about 33.6°C (about 51 J/g), sharper | under 1)
endotherm with an onset at about
108°C (about 65 J/g) which
corresponds to a melt. Melting point of
about 113°C

TGA 1.9% weight loss between ambient|see Table legend

and about 60°C (eguivalent to 0.5 under 1)
moles of waler per mole of
COMPOUND) and a 19.6% weight
foss between 225 and 340°C due io
decomposition.

Microscopy Birefringent rod-like crystals up to ca.
70 ym in length and irregular
birefringent particles. Some
aggiomerates andfor fused particles
are aiso observed

Hot-Stage Meit observed between 104-119°C
Microscopy

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%).




TGA 1.9% weight loss between ambient andabout 60C(equivalent to 0.5 moles of water per mole of
COMPOUND) and a 19.6% weight loss between 225 and 340C due to decomposition.
seeTablelegend under 1) Microscopy Birefringent rod-like crystals up to ca. 70pminlengthandirregular
birefringentpAriAU/&58ie agglomerates and/or fusedparticles are also oB§EHBHMEHESEage
Microscopy Melt observed between 104-119C HPL&gsPurity 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
5 loss corresponds to a broad endotherm in the DSC with an onset of about 33.6°C.
A second, sharper endotherm is observed with an onset of about 108°C which

corresponds to a melt.

Amorphous Compound

10 Amorphous COMPOUND is obtainable by the process described for Example 85 of
the published PCT application 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 pm 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

15 vacuum for one day to yield the product: NB-174-6-1 (herein also referred to as
“Amorphous COMPOUND").

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

Technique | Data Summary Remarks

XRPD X-ray amorphous see Fig. 1

H-NMR Consistent with structure. Contains about | -

0.5% wiw dichloromethane

20
Example 2: Preparation of form C
COMPOUND in crystalline form A (20.0 g) is suspended in TBME (100 mL) and
stired with a mechanical stirrer at rt. A highly viscous paste is obtained that

transforms 1o a thin fluid suspension of distinct yellow color after stirring for 40
25  hours. The solid is filtered off and dried for 4 hours under vacuum at rt. The product
is identified as Form C by XRPD.

Table 3 Characterisation data for form C



WO 2010/046835PCT/1B2009/054592 15 Legend for Table 1: 1): The TGA thermogram of form A
shows a 1.9% weight loss between ambient and about 60C (equivalent to 0.5 moles of water per mole
of COMPOUND) and a 19.6% weight loss between 225 and 340C due to decomposition. The first
weight 5 losS' O HAYBHRES to a broad endotherm in the DSC with an onsePeF23it/83 2. A second,
sharper endotherm is observed with an onset of abotg 108C which corresponds to a melt. Amorphous
Compound 10 Amorphous COMPOUND is obtainable by the process described for Example 85 of the

ﬁSOl
er and

mmary
t 0.5%

published PC Teppiication WA2005@3uR4Ey. Alternatively, COMPOUN[Rencayksalline form A
mgQ) is dissolved in dichloromiethane (5 mL). The solution is filtered throligh a 0.45 pm PTFE fil
the solvent is removed by rotary evaporation 1o yield a pale yellow foam. The solid is dried at 40C
under high 15&%& um for on @%@tﬁiﬂjﬂi@ﬂﬁéq&m@@ﬁm@ilqﬂeeiatm eln aE referred to as
"Amorphous que Data St
Remarks XRRD_X- ) )
trace of TBME
Endotherm (melt): onset at about 128°C
DSC (about 92 J/g). Melling point of about
133°C
TG A Weight losses: ambient-250°C (0.4%),
250-340°C {15.0% — decomposition)
Birefringent columnar/ prism-like crystals
Microscopy up to ca. 200 uym in length and smaller,
irregular birefringent particles.
Hot-Stage
. Melt observed between 127-138°C
Microscopy
98.3% pure by area with impurities at
HPLC Purity RRT of 0.73 (0.21%), 0.96 (0.39%), 1.02
(0.37%) and 1.19 (0.52%)

5

16

Example 3: Preparation of form 1l

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 lIl.

Tabie 4 Characterisation data for form I}

Technique Data Summary Remarks

XRPD Crystalline see Fig. 4

Example 4: Preparation of form |l




20 Example 2: Preparation of form C 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 25hours. The solid is
filtered off andYHEE4StE3 hours under vacuum at rt. The product is identiffécdF AB2REYATEXby XRPD.
Table 3 Characterisation data for form C WO 2010/§46835PCTRB2009/054592 16 Technique Data
Summary Remarks XRPD Crystalline: exhibits preferred orientation due to the presence of large
crystals see FIGMPLHINMR Corsiastmatfathsillisistoedmanesahigh 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 i1

5 Table 5 Characterisation data for form [l

Technique Data Summary : Remarks
XRPD Crystalline see Fig. 5
. Consistent with structure. Contain's 0.04
'H-NMR moles of propionic acid per mole of
COMPOUND
Endotherms: onsets at about 82°C (about
DSC 4.5 J/g) and about 96°C (about 58 J/g).

Meiting point of about 101°C

Weight losses: ambient-75°C (0.3%), 75-
TGA 90°C (0.3%), 90-250°C (0.6%) and 250-
340°C (27.2% — decomposition)
Birefringent rod/ needle-like crystals up to

Microscopy ca. 40 ym in length and agglomerates, up
to ca. 300 um in length

Hot-Stage
Microscopy

Melt observed between 86-106°C

98.4% pure by area with impurities at
HPLC Purity RRT of 0.73 (0.27%), 0.96 (0.30%), 1.02
(0.36%), 1.19 (0.17%) and 1.37 (0.16%)

Example 5: Hygroscopicity of COMPOUND in_crystalline forms A, C. and |l
compared to Amorphous COMPOUND

10
Method:
Gravimetric Vapour Sorption (GVS)



trace of TBME DSC Endotherm (melt): onset at about 128C (about 92 J/g). Melting point of about
133C TGA Weightlosses:ambient-250C(0.4%), 250-340C(15.0% - decomposition) Microscopy
Birefringent columnar/ prism-like crystals up to ca. 200 pm in length and smaller, irregular birefringent
particles. HIHSEYERAOscopy Melt observed between 127-138C HPLEGHRIUE IR ure by area
withimpurities at RRT of 0.73 (0.21%), 0.96 (0.39%)14.02 (0.37%) and 1.19(0.52%)

Sorption isotherms are obtained using a Hiden IGASorp moisture sorption analyser,

controlied 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™. The relative humidity is

5 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 +0.001 mg).

Typically 10-20 mg of sample is placed in a tared mesh stainless steel basket under
10  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 cycie). The standard isotherm is performed at 25°C at 10% RH intervals

over a 0-90% RH range.

15
Parameters Values
Adsorption - Scan 1 40 - 90
Desorption / Adsorption - Scan 2 | 85 - Dry, Dry - 40
intervais (% RH) 10
Number of Scans 2
Fiow rate {ml.min™) 250
Temperature (°C) 25
Stability ("C.min™") 0.05
Minimum Sorption Time (hours) | 1
Maximum Sorption Time (hours) | 6
Mode AF2
Accuracy (%) 388

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 predicied by the software, before the next % RH

20  value is selected. The minimum equilibration time is set to 1 hour and the maximum
to 4 hours.



Example 3: Preparation of form Il COMPOUND in crystalline form A (0.5 g) is dissolved in propionic
acid (1 mL). A 5solid product forms within several hours at room temperature. Said solid is isolated by
filtration and is COMPOUND in crystalline form Ill. Table 4 Characterisation data for form Ill Technique
Data SummaRPREHUMIESXRPD Crystalline see Fig. 4 Example 4: Prepar&tibfB3peePatitz wo
2010/046835PCT/1B2009/054592 17 COMPOUND 4n crystalline form lll 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 Il. 5 Table 5 Characterisation data for form I

Technique Daja, KRR, BEIA Rorms:
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
5 toorgreater 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 SO% relative humidity in the first adsorption scan is
considered.

10 Amorphous: 2.1% mass gain: Hygroscopic
Form A: < 0.2% mass gain: Non-hygroscopic
Form C: < 0.2% mass gain: Non-hygroscopic
Form [I: 0.2% mass gain; Slightly hygroscopic

15
Exampie 6: Capsules containing 10 mg, 20 mg, or 40 mg of COMPQUND in

crystallineform Aor C

Ingredients Amount per capsule
[mg]

COMPOUND

_ , 10.00 mg 20.00 mg 40 mg
in crystalline form Aor C

Pregelatinised starch 168.00mg | 158.00mg | 138.00 mg
Polyvinylpyrrolidone 8.25 mg (2.5% wiw)
Microcrystaliine celluiose 50.00 mg (20% w/w)

Sodium starch glycollate 5.00 mg (2% wiw)

Sodium fauryl suifate 2.50 mg (1% wiw)

Purified water g.s.




XRPD Crystalline see Fig. 5 1H-NMR Consistent with structure. Contain's 0.04 moles of propionic acid
per mole of COMPOUND DSC Endotherms. onsets at about 82C (about 4.5 J/g) and about 96C
(about 58 J/g). Melting point of about 101C TGA Weight losses: ambient-75C (0.3%), 75- 90C (0.3%),
90-250C (0. @%{‘ﬁﬁfﬂg 5340C (27.2% - decomposition) Microscopy BiréfiH§E 98 Heedle-like
crystals up to ca. 40 pm in length and agglomerates2gp to ca. 300 pm in length Hot-Stage Microscopy
Melt observed between 96-106C HPLC Purity 98.4% pure by area with impurities at RRT of 0.73

(0.27%), 0.96 (B30 4t82h glycollate 5.00 mg (2%w/w)
Silica colioidal anhydrous 0.75 mg (0.3%w/w)
Magnesium Stearate 2.50 mg (1% wiw)

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
5 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 um screen and
mixed with the granules. The magnesium stearate is then sieved together with a
10 given amount of the previous blend and added fo the rest of the powder blend. The
final mixture is further biended. The powder is then filied in size “0”, white-opague

hard geiatine capsules.

15 Example 7: Tablets containing COMPOUND in crystalline form C

Excipients Formula {(%w/w)

COMPOUND in crystalline form C 16.0
Lactose 35.0
Microcrystalline cellulose 17.5
Polyvinyl pyrrolidone 3.0
Sodium laury! sulphate 1.0
Croscarmellose sodium (Ac-di-sol) 4.0

Sodium tauryl sulphate 1.0
Purified water

Microcrystaliine celiulose 17.5
Croscarmeliose sodium (Ac-di-sol) 4.0




(0.36%), 1.19 (0.17%) and 1.37 (0.16%) Example 5: Hygroscopicity of COMPOUND in crystalline
forms A, C. and Il compared to Amorphous COMPOUND Method: Gravimetric Vapour Sorption (GVS)
WO 2010/046835PCT/1B2009/054592 18 Sorption isotherms are obtained using a Hiden IGASorp
moisture sorPY3R%A#E46&EY, controlled by CFRSorp software. The sample PEHPERIIE S naintained at
25C 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 250m1.min-1. The relative humidity is 5 measured by a calibrated
Vaisala RH probe (divegmiesramgstaHr@i®5% RH), locate@iear the sample. The weight change of the
sample as a functiogsioi@arElicosomstagdy monjtored byjtge microbhalance (accuracy 0.001 mg).
Typically 10-gomgof sampRJgpfaced ma taref ﬂlebh/igﬁl.iblicbb steel basket under 10 ambient
conditions. The-sampleisleaded-and-unleaded-at-40%RH-anrd25C (typical room conditions). A
moisture sorption isotherm is performed as outlined below (2 scans giving 1 complete cycle). The
standard isothieeninsqggeioune drat @50 sarb0seRid imtervahoskesa 0r8@YoRH saDissrbvanameters

Values Adsoglion.:Sra0eh 40g-M0PEEAMY M ALSRIBNORG SR WBRer WYk BOthe dry

blend of intra-granular materials whilst mixing until suitabie granules of suitable size

5 are formed during the wet granulation step. The granuies 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 um 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

10 final mixture is further blended. The powder is then transferred on suitable tabletting
equipment for compression. The tablets are then coated with Opadry 1l brown at 4%

w/w gain during coating.



tnterva!s_(/o RH) 10 _Number of Scans 2 Flow rate (ml.min-1) 250 Temperature (C) 25 Stability (C.miril)
0.05 Minimum Sorption Time (hours) 1 Maximum S@%Jtion Time (hours) 6 Mode AF2 Accuracy (%) 98
The software uses a least squares minimisation procedure together with a model of

Claims

1. A crystaline 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
5 equivalents of H;O per equivalent of (R)}-5-[3-chloro-4-(2,3-dihydroxy-propoxy)-
benz[Zlylidene]-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 26: 7.0°, 11.2°, and 12.6°, wherein the X-ray powder diffraction diagram is
obtained by using Cu Ka1 radiation (& = 1.5406 A) and wherein the accuracy of the 20

10  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 refraciion 28: 7.0°, 11.2°, 12.8°,
16.6°, 18.8°, 21.3°, 23.6°, and 26.0°, wherein the X-ray powder diffraction diagram is

15  obtained by using Cu Kat radiation () = 1.5406 A) and wherein the accuracy of the 26
values is in the range of +/- 0.1-0.2°.



the mass relaxation, to predict an asymptotic value. The measured mass relaxation value must be
within 5% of that predicted by the software, before ##2next % RH 20 value is selected. The minimum
equilibration time is set to 1 hour and the maximum to 4 hours. WO 2010/046835Pa/1132009/054592

19 Hygroscopicity of H\‘an%r%z '&%ﬁ% afion.is,dpae Acopreling 1o, the Furopean Phasmacopea

Technical Guide (f@@e’ editi e.g. slightly hygroscoplc Increase In maSS| ess than 2% and equal 5
to or greatéietﬁémﬁM%wﬁé%'ﬁﬂ%qwm@(%ﬁﬁmﬁ%ase 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_conpsidered. 10 A 1% F
A: <0.2% nfass gairf K& &#B ﬁ?gr%ggbp?é thﬁn lonklo Efﬂ pgg)gl ﬁhé ;T'ng pIC ngr rOSC}OSP;S/O o
mass dain: tﬁhg[ﬂlyild}eg&j@ﬁ@bpﬁp&bmm@]@@r-ﬁabﬁumIﬁmmﬁmmgommple@y‘hq, or 40 mq of
COMPOUND i '21crysta]léi J(?l%in Aor Cam\é{%gQQO/O%S %@O@ (934 3R0 RO P HBpRK pfarch

Ic

glycollate5.00 mg (2%w/w a colloidal anhydrous0.7 0.3%w/w) Magnesmm Stearate2.50 mg

(1% wiw) The intragr&fOEFNideRIS-4d Efé?\‘?ékmﬁqa)fﬁ%"fé’lly ‘W@H%Agoﬁ%lo% whe® N
acetonitrile (1.25 L) by heating;

i) equilibrating the internal temperature at 58°C with paddie stirring at 350 rpm;
10 iit) adding deionised water (1.0 L) in 250 mlL aliquots {minimum internal
temperature = 45°C) yielding a clear solution on mixing;
v} 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;
15 i) cooling the solution fo 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 claim 4, which has a melting point of 11345 °C as
determined by differential scanning calorimetry.

20
6. The crystaliine form according to any one of claims 1 to 3, obtainable by the process of

claim 4.

7. The crystalline form according to any one of claims 1 to 6, containing 0.5 equivalents of
25 H,O per equivalent of (R)-5-[3-chloro-4-(2,3-dihydroxy-propoxy)-benz[Z]ylidene]-2-({Z]-
propylimino)-3-o-tolyl-thiazolidin-4-one.

30

35



they are mixed together during the dry blending step. Water is added to the dry 5 blend of
intra-granular materials whilst mixing until suitable g?§nu|es 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. Al the xtr%}g{gﬁg%garmf,sere'ﬁl'sfﬁéc%megnfsw§&§e&a@@$(@@s§m9&mﬂ»9%so%99° km

screen and mixed w ranules. The magnesium stearate is then sieved together with a 10 given
amount of BROBAVISES BN aYiRne 3 R BiarRlidiavtdRtISRAEHBS NEPRixtLrPistarther
bleglded- Theweyusias is gheniled kﬁésiZ%?Qihawﬂte-@paquaubqwcgﬁimmqzzapﬁwdso%wmle 7
Tablets containing COM D in crystalline for - WQ 2010/046835PCT/1B2009/054592 21
Mag nesiunt %’Pé@é%@%ﬁo%loﬁ %W%ﬁ%ﬁ.dﬁoggﬁ%ﬁﬁ‘ﬁéﬁ“ﬁe ir%%ar%géﬁﬂ%gé) ngtée%ialsa"a%e
sievedin apiggesbear mixere iy. iDi¥gas whedsthdifracianixiatregetietufrly wesdapslehdihg step.
Wwater is added g oy plend fatgsraplar plesialseiSLARG P ULABle SRRSO

e

suitable size 5 are form uring the wet granulation step. The granules are then dried In a fluid bed

dryer and rafieinaginy asioeetn Kodunedirdionidsity! RGBe s-ars graaiar thfarsrare ok bt nesium
stearate ar¢gassedithrRugRA 0 griuggreen 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 10 final mixture is further blended. The powder is then transferred on suitable tabletting
equiph@ent for Toenpressioe. foive tabtetirgréothiemcSatbdradthrogadyy thetpmearsesfonraksgaineuring
coating. X-ray powder diffraction diagram at the following angles of refraction 26: 10.5°, 11.1°,
11.4°, 13.8°, 13.9°, 16.3°, 20.8°, 22.2°, 23.4°, 24.1°, 25.7°, 27.7°, 27.9°, 28.7°, and 20.3°,
wherein the X-ray powder diffraction diagram is obtained by using Cu Ka1 radiation (. =
1.5406 A) and wherein the accuracy of the 20 values is in the range of +/- 0.1-0.2°.

15

10. The crystalline form according to claim 8 or 9, which has a melting point of 13315 °C

as determined by differential scanning calorimetry.

20 11. A crystaline 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 obtainable by:

i) suspending 20.0 g of the crystalline form of any one of claims 1 to 7 in tert-butyl
methyl ether (100 mL);
i) stirring with a mechanical stirrer at room temperature yielding a highly viscous
25 paste that transforms to a thin fluid suspension of distinct yellow colour after

stirring for 40 hours; and



22 Claims 1. A crystalline form of the compound (R)-543-chloro-4-(2,3-dihydroxy-ProPoxy)-
benz[Z]yIidenej-24[Z]-propyIimino)-3-o-to|y|-thiazo|iaﬁ\a4-one containing from 0 to 0.5 5equivalents of
H20 per equivalent of (R)-5-13-chloro-4-(2,3-dihydroxy-propoxy)- benz[Z]ylidene]-2-([4-propyi i m ino
)-3-0-tolyl-thiazql id in-d-one, | ot pe i < iffraction
liagram at el low] L e e A0 TS a1 B e S
diffraction diagram is 65tB@i@#MBy using Cu Kal radiation (A, = 1.5406 A) and wherein the accuracy of
the 20 10values 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:-ra wder diffraction diagram at ing angles
of refractioﬂ%O:*?f)f’%f%{ﬁﬁ. e T?@ngfﬁ'aﬁg?a%’ rﬁ%_%?%v%gﬁgﬁqr@g g&nﬁioj%%é\% ;%dl raction
diagrah is d&ttaimeetblyydifsimgi@ls<anradiat@eriixetyl 5406 A) and wherein the accuracy of the 20
values is in the range of +/- 0.1-0.2. 22a 3. The crystalline form according to claim 1 or 2, which has a
melting point of 1135 C as determined by differential scanning calorimetr%/. 4.A cryste&ljline form of the
compound Eﬁ)-gffg-‘é’ﬁﬁi?g'-ﬁ@@@Uﬁﬁﬂ?ﬁ?@{@-ﬁ?&%ﬁﬂ@ of claims 8 to 10, obtainable’by the process
5benz[Z]ylidearj-{[4-propylimino)-3-o-tolyl-thiazolidin-4-one obtainable by: i)
dissolvingamorphous(R)-543-chloro-4-(2,3-dihydroxy-propoxy)-
benz[Z]ylidene]-2-([Z]-propylimino)-3-o-tolyl-thiazolidin-4-one(251.1g)in acetonitrile (1.25 L) by heating;
ii) eqdifibrating the internal temperature at 58C with paddle stirring at 350 rpm; 10Hi)adding deionised
water (1.0 L) in 250 mL aliquots (minimum internal temperature = 45C) yielding a clear solution on
mixing;

15

20

25



'iv) allowing the internal temperature to reach 55C and adding one additional aliquot of water (250 mL)
yielding a clear solution on mixing; v) allowing the séftition temperature to equilibrate at 59.5-60C;
15vi)cooling the solution to 12C over about 2 hours (cooling rate = 0.4C/min); and vii)stirring the

suspension gt 13G ot e 2L BRYS1R/IAR 197 GecRifiBG R olaMeiiohd sermaling point

of 1135 C as deter differential scanning calorimetry. 20 6. The crystalline forﬂgccording to

any one of@hﬁ@'&"t@@:‘béaﬁﬁﬁbﬂrﬁﬂﬁw Leprldhidene -2/ Fr YRN8 A e cording to
“any one ofiglappsihipSherntaiingdtetinalents of 25H20 per equivalent of
(R)-543-chloro-4-(2,3-dihydroxy-propoxy)-benz[Z]ylidene]-2-([4-
propylimino)-3-o-tolyl-thiazolidin-4-one. 30 23 8.A crystalline form of the compound
(R)-543-chldro-4-42 Grditajiihexjepropeixyijie  compound (R)-5-[3-chloro-4-(2,3-dihydroxy-propoxy)-

benz[Z]ylidg Z%ﬁ@ﬁ%%%@%ﬁrﬁiﬂ@ﬁyﬁ' iRkAlidinzdranecontairigdiany 0eM.5equivalents of
H20 per equivalent of (R)-543-chlo '

: ro-4-(2,3-dihydroxy-pr - .
benz[Z]yIid%%‘é]’-aﬁ'['ﬁ-p?gpﬁﬁno?%[o-ﬁﬂylyﬁr%?oliﬂ}[n-éﬂ?ﬁﬁcg?@ﬁ%%)&)éﬁ" %éﬁ%i"ﬁ’e‘“%xﬁ'r%%c’é)ﬁéé)bf peaks
in the X-raypasiiipldifispeton) diagdimiad edatiyhingzalidiestsinefractvmradele:s, 229, atte23.4,
wherein the, Xenepo alAUTRCHN dRgrai iaPaRedan usg o Kalkahalian id andeaigh A) and

wherein thgraeccuracy 0 a Is In the range of +/- 0.1-0.2. 109. The crystalline form according

to cldif 8, wHeaelnaridéidbd theSpresénte 4t peanbsreihdhe rdy B v g LRI YlagRaP % the

following angles,of &fracten AP KA Fadibdonl b4 135808349, AHa 3uREEn AR2aRufbcRdol 1R T 27.7,
27.9, 28.7, and 29.3,'wherein the X-ray powder diffraction diagram is obtained by using Cu Kal

radiation (Aakiesgainthg BRgSMerSiR the-Accuracy of the 20 values is in the range of +/- 0.1-0.2. 15

16. The crystalline form according to claim 15, characterised by the presence of peaks in
15  the X-ray powder diffraction diagram at the following angles of refraction 20: 6.4°, 13.2°,
16.9°, 18.6°, 19.3°, 20.8°, and 25.3°, wherein the X-ray powder diffraction diagram is
obtained by using Cu Ka1 radiation (A = 1.5406 A) and wherein the accuracy of the 20

values is in the range of +/- 0.1-0.2°.

20  17. The crystalline form according to claim 15 or 16, which has a melting point of 101£5 °C

as determined by differential scanning calorimetry.

18. A crystaline form of the compound (R)-5-[3-chioro-4~(2, 3-dihydroxy-propoxy)-
benzjZlyiidene]-2-([Z}-propyiimino)-3-o-tolyi-thiazolidin-4-one obtainable by:

25 i) adding 1 ml propionic acid to 0.5 g of the crystalline form of any one of claims 1
o7
i) shaking the sample to completely dissolve all solid,
iii) keeping the sample overnight at room temperature;

iv) filtering off the resulting solid;
30 V) storing the resulting solid under high vaccum (< 0.1 mbar) for one week; and
vi) storing the product open at room temperature and about 40 % relative humidity

overnight.



10. The crystalline form according to claim 8 or 9, which has a melting point of 1335 C as determined
by differential scanning calorimetry. 2011.A crystallﬁﬁd@form of the compound
(R)-543-chloro-4-(2,3-dihydroxy-propoxy)-

benz[Z]ylidgne o: (2l-pLanyiminekd:arinly Hhiazpldin-4ars ABtanaIIe Y Hbekspending 204 g of the
crystalline form of any one of claims 1 to 7'in tert-butyl methyl ether (100 mL); stirring with a
mechanicaf@tfidl @r%ﬁ’ﬁ%‘ﬁ’ﬁ&%‘iﬁ?@@}@dﬁﬂﬁrﬁr}ﬁﬁﬁiy viscous 25paste that transforms to a thin fluid
suspension of distinct yellow colour after stirring for 40 hours; and 23a Hi)filtering off the solid and
drying the same,for 4 hours ynder vaccum at room r 12 Eg%g étgﬂzi@% mg& agcording
to claim 11?%\7hﬁ:meﬁéyssgarﬁne l:flﬁbmp%?ﬁ %cﬁérl%iosa%ga%%ﬁgémj& tg?/ dlliﬁgrentiapgca ning calorimetry.
13. The cryftaliiime T6rm according to any one of claims 8 to 10, obtainable by the process of claim 11.
10 15 20 25 24 14. The crystalline form according to any one of claims 8 to 13, wherein the compound
(R)-5-[3-chloro-4-(2,3-dihydroxy-propoxy)-benz[Z]ylidene]-2-([4-p limino)-3-0-tolylthiazolidin-4-one
is in anhyd%us?aﬁr?'ﬂésfg}é&’%ﬂc §‘%Iﬁ ‘éofy A9 &7 t%éyc%?ﬁpocﬂ %ﬂns 1SRY"28 ] inerein the compound
(R)-543-chigrpsArg2;Biatiihwieih ydipnaioxyjeropoxy )-benz{Z]ylidene]-2-([Z]-propylimino)-3-c-tolyl-

thiazolidin-4-one is in anhydrous form.
10



benz[Z]ylidene]-2-([4-propylimino)-3-o-tolyl-thiazolidin-4-one containing from O to 0.5 equivalents of
H20 per equivalent of (R)-543-chloro-4-(2,3-dihydrox2propoxy)-
benz[Z]ylidene]-2-([4-propylimino)-3-o-tolyl-thiazolidin-4-one, characterised by the presence of peaks
in the X-ray,powder diffraction.diagr. ollawi gles of 10..refraction. 20 13,2,.and 25.3,
wherein the2 -raf pgcbva @a&?ﬂg%c%oﬁ%é@ grszmrﬁ ri(s é%&ﬁ\%@abygug?gét %ihﬁ%amia%gg %?‘E 1%054?0 A) and
wherein theoaeairelaimst te 20and verNermaerufisalie ACeRIEPIE 0186, The crystalline form according
to claim 15, characterised by the presence of peaks in 15 the X-ray powder diffraction diagram at the
following an%Ies of refraction 20: 6.4, 13,2, 16.9, 18.6, 19.3, 20.8 agq 23,? \é\{_hgreigat{kr}}ea%g&%gapowder
diffraction diagrah f&¥StRANGe lféiﬁﬂ%”@K Al aR0h 8 FaB30 R) ahd WHerBiK the accuracy of
the 20 ¥aluesripissiivn ractgedafgit O4in0 22, 100 7sd he Trystidiamesfdrm according to claim 15 or 16,
which has a melting point of 1015C as determined by differential scanning calorimetry. 18.A crystalline
form of the compound (R)-543-,chIoro-4-(2,3-qihydroxy-proPo>(()}8-, ,
benz[Z]ylid@Ae]\Fsq 2L Bropiiating fours aSRATdinG Bid £0m & FHEmmbI L R 25i BT 2 Bropionic
acid to 0.5 g eeisysiatingiferm efanyzoneptialaimedriton; d)shakitigdhe saimplestpreoangistely
dissolve all solid; Hi)keeping the sample avernight at room.temper. L filteri gq'ue resulting
solid; 30v)s?6rﬁ'ﬁgé} {F{ﬁér}?e%% f%ega Laiid e é(r% Eaﬁ%%éccé%tr%cczg Elgﬁngegﬁ%%of@ v@éﬁ%ﬁg vi)storing the
produt® open at room temperature and about 40 % relative humidity overnight. 24a 19. The
crystalline form according to claim 18, which has a melting point of 1015 C as determined by
differential scanning calorimetry.  20. The crystalline form according to any one of claims 15to 17,
obtainable by the process 5of claim 18.



21. The crystalline form according to any one of claigjs 15 to 20, wherein the compound
(R)-5-13-chloro-4-(2,3-dihydroxy-propoxy)-benz[Z]yfdene1-2-([4-propylimino)-3-o-tolylthiazolidin-4-one
is in anhydrous form. 10 25 22. A pharmaceutical composition comprising a crystalline form
according tgsanyepe @fclaims Lirdkmndamhasanepidicallyceapiablegamier 10281 Agrystalline
form according to any one of claims 1 to 211 orap arn%l ceug_%:ll SComggfositiogw ac%%rglin F‘%Ilcollaim 22,
for use as RTAEARSEGR! coOMPIEILwy ACERIEIANiLR FEHM AtcllaiRPIE G R b ARSI TR 2 or a
pharmaceutieah eoiasitiortrastoeding Wisdases2?, dmotderpregacitib frohdhaadicanvensiginthef
prevention grreaiment afdiserses,ac disaidera RpRiReLIIL AR, AR RBLING SKsleRal0 20

t
S :
25. The use b a crystallineform acc to ang/ one of claims 1 to 21, or a pharmaceutical

compdsitioAkiceraihyeteusdIRsYisRreRe prepabhmiedr BYni&t STk FerSPIRR e AYRIMER ti8atment
Efddiseafe%ﬁﬂm&erﬁc&eim@teﬁeﬂﬁmﬂw ﬁﬁﬂf?@ﬁi&i@@féf@@tl?a@iﬂmlm @jsgaasssucg as
idney, liver, heart, lung, papcreas, caornea, and 5 skin; graft-versus-host dj ut
stem >c/:ell trﬁﬁ%laﬂtéiﬂﬁ“ %éi%?ﬁﬁ%l?ﬁg E&ﬁé%‘ﬁ?e%ﬁﬁ%uﬁgﬁé‘?ﬁ‘éu Sgt%??ga??#lﬁrﬁ@%ﬁtﬁ%@gé%@&is, Y
inflammatoeg baseititeadey sditls and rokasadivéaseterid diraasar susHiws Habisasr paeivdive
arthritis, thyroiditis suehasHastimotrs tyoidisis. and- mrsqrsadniliso pieriscd igeasesssiefuanghinitis,
conjunctivitis, and dermatitis; asthma; type | diabeteai}#ost-infg%ious aytoimmune disegse{argrbgluding

10rhekHnatit aiartith d RS- ARG iRRR SIS R BRI CEERG e c SR antP RIS nfdtastdlie

metastasis. :



