WO 2005/ 058895 PCT/ SE2004/ 001909 1 Novel crystalline forns of

2, 3-di met hyl - 8- (2, 6- di net hyl benzyl am no) - N- hydr oxyet hyl -ii ni dazo[ 1, 2-

a] pyri di ne- 6-carboxam de nesylate salt. Field of the invention s The present
i nvention relates to 2, 3-di nethyl-8-(2, 6-di net hyl benzyl am no) - N-

hydr oxyet hyl - i m [ 1, 2-a] pyri di ne- 6- car boxam de nesyl nd novel
crystalli néjo ifogﬁ]'ﬂ%@izg?hereof. Further, the present i nvent%ﬁs%ﬁ%@oﬁ & ates to
use of said conpounds for the treatnent of gastrointestinal disorders,
pharmaceutical conpositions containing themand processes for obtaining
them 10 Background of the invention and prior art In the fornulation of
drug conpositions, it is inportant for the drug substance to be in a form
in which it céovdk corywserldinkey fandsedofind2 p3-otiesded l-BRi(8,6s of

i nportance, noiméishpiben Afylaminbe-Peohpdrafyatirepi-dinicht-ailt, Bg a comercial ly
vi abl e manuf ag]piyt D@ -85 bokbhi dal B@s Y tdaatpoi nt of view of subsequent
manuf acture of pharmaceutical fornulations conprising the active conpound.
Further, in_the manufacture of oral drug conpositions, it is inportant that
a reliabl e Fielp of the pvefiedi bl e and constant plasma concentration profile of
drug is provided follown adm nistration to a patient. Chem cal stability,

sol i d st at Ehepragsit liﬂtfglltloaﬁ ates; e, 3- d]rmqﬂyl L (28 &ﬁmeﬂndhwlmpbﬁr ents are al so

very inpor ning it,
shoul d be %‘%ﬂ&é{o% Q.E%g; ect %eore ﬁger\pea?%{é%{ﬁ&e}i ‘ggﬁ%ﬁ%erl ods of
tinme, wthfus &mfmanhrthg, the pSetsgitlqueﬂEﬂiﬂ almdmraga to nsd dfsaidivysipounds Iﬂarﬂm:al

char act er| st I cs of the, act.ive,co ent , its .chemcal .co | on,
densi ty, @Eaﬁg%s#f’ylteénaalgbﬁo Fp 8;5 BB OSHtAnS CPBEP fad et

probl ens |?IE@ kst thEMiBine HRdn, €xanpl e, such materials are 30 typ| cally nore
difficult to handle and %o formul ate, provide for unreliable solubility, and

are oftien found to be nore unstabl e.
Background of the invention and prior art

In the formulation of drug compositions, it is important for the drug substance tobe in a

form in which it can be conveniently handled and procéssed. This is of importance, not
.15 only from the point of view of obtaining a commercially viable manufacturing process, but

also from the point of view of subsequent manufacture of pharmaceutical formulations

comprising the active compound.

Further, in. the manufacture of oral drug compositions, it is important that a reliable,
20 reproducible and constant plasma concentration profile of drug is provided following
administration to a patient.

Chemical stability, solid state stability, and “shelf life” of the active ingredients are also
very important factors. The drug substance, and compositions containing it, should be

25 capable of being effectively stored over appreciable periods of time, without exhibiting a
significant change in the physico-chemical characteristics of the active component, e.g. its

chemical composition, density, hygroscopicity and solubility.

Amorphous materials may present problems in this regard. For example, such materials are
30 typically more difficult to handle and to formulate, provide for unreliable solubility, and

are often found to be more unstable,



WO 2005/ 058895 PCT/ SE2004/ 001909 2 Thus, in the manufacture of commercially
vi abl e and pharmaceutically acceptable drug conpositions, it is inportant,
wherever possible, to provide the drug in a substantially crystalline and
stabl e forniig. 5 International patent applications WO 99/55705 and WO

99/ 55706 dVOABEE88S nunber of compounds, referred to FCHIRUOIMR (i di ne
derivatives, which are potassiumconpetitive blockers of acid secretion,

P- CABs, see also N. Vakil, Alinmentary Pharnmacol ogy & Therapeutics, Vol une
19, Issue 10, Page 1041, May 2004. 10 Brief description of the draw ngs
Figure 1 is an X-ray powder diff actogram of

2, 3-di'met hyl - 8- (2, 6-di net hyl benzyl am no) -

Nyl oxy @4 s ikl o PR I Po e PR L R Bkl O A 15

Figure 2 is an X-ray po ract’ogramo

2, 3- di nmet kyhmp&sitidhs St Biimpottant oelreredenpassible; to provide the drug in a substantially

N- hydr oxyet hyl.: i m daz , 2-a] pyridi ne-6-carboxam de nesylate salt form B.
Fi gure 3 {“&5&Ht -af“ggla%m%]di ffractogram of

2, 3-di get hyl - 8- (2, 6-di net hyl benzyl am no) - 20

N- hydr oxyet hyl -i m dazo[ 1, 2-a] pyri di ne- 6- car boxam de m?sill ate salt formC.
Fi gure 4 ilstemational pafensepplisetionsfWORY B5gPaamdbWVO 99/55706 disclose a number of

2, 3-di met hyl - 8- (;2, L et | &g . . . .

N hy dr oxy SRBRES SR BURE0E bR Bttvaives, Wi RO BB o m £ 25
gi gu(rjiengt Ir?ﬁjlcags Zigawgd(Segmr:ra\@eidﬁ’rIILb-enzyI g?’ig?]o) 1, Atime F ology &

N- hydr oxy@%‘ﬁﬂﬂp@}(tﬁfsa@g‘gf“ﬁgﬁéﬂlﬁﬁpil%fgﬁéoﬁﬁL May#0%ni de nesyl ate salt formF.
Figure,6 is an X-ray powder dif&actogram of

2, 3-di net hyl - 8- (2, 6-di net hyl benzyl ani no) -

N- hydr oxy rigfdlescmiptitmaf fHe, drasdngyr i di ne- 6- car boxani de nesylate salt form G 30

Figure 7 is an X-ray powder difactogram of
2, 3-di net hyl - 8- (2, 6-di met hyl benzyl am no) -

N yciroxyet iyl ¢ L dazol 1 2 eyt 6 ne 65 carboxa dec peel ate sl t, form H
N-hydroxyethyl-imidazo[1,2-a]pyridine-6-carboxamide mesylate salt form A.
15 _
Figure 2 is an X-ray powder diffractogram of 2,3-dimethyl-8-(2,6-dimethylbenzylamino)-
N-hydroxyethyl-imidazo[1,2-a]pyridine-6-carboxamide mesylate salt form B.

Figure 3 is an X-ray powder diffiactogram of 2,3-dimethyl-8-(2,6-dimethylbenzylaminc)-
20 N-hydroxyethyl-imidazo[1,2-a]pyridine-6-carboxamide mesylate salt form C.

Figure 4 is an X-ray powder diffractogram of 2,3-dimethyl-8-(2,6-dimethylbenzylamino)-
N-hydroxyethyl-imidazo[1,2-a]pyridine-6-carboxamide mesylate salt form E.

25 Figure 5 is an X-ray powder diffractogram of 2,3-dimethyl-8-(2,6-dimethylbenzylamino)-
N-hydroxyethyl-imidazo[1,2-aJpyridine-6-carboxamide mesylate salt form F.

Figure 6 is an X-ray powder diffractogram of 2,3-dimethy!-8-(2,6-dimethylbenzylamino)-
N-hydroxyethyl-imidazo[1,2-a]pyridine-6-carboxamide mesylate salt form G.

30
Figure 7 is an X-ray powder diffractogram of 2,3~-dimethyl-8-(2,6-dimetbylbenzylamino)-
N-hydroxyethyl-imidazo[1,2-a]pyridine-6-carboxamide mesylate salt form H.



3 pidl.gure 8.s a Raman spectrum of
2, A et hyl - 8- (2, 6- di net hyl benzyl am no) - N- hydr oxyet hyl -
i mi dazo[ 1, 2-a] pyri di ne- 6-car boxan de mesylate salt formA Figure 9 is a
Raman spectrum of 2, 3-di net hyl - 8- (2, 6-di net hyl benzyl am no) - N hydr oxyet hyl -
i m dazo[ 1, 2-a] pyri di ne- 6- carboxam de nesylate salt formB. 5 Description of
the invention It has surprisingly been found that
i, g- d; e Fipute $is @ Ratad ispetriay dfe;‘Bdefrﬁth'yh@-XZ,NdimdhﬂBt_}tﬁyhyﬁno)iNihji&ﬁﬁeﬂlyl-

, 2- a] pyE rB-car. 1 exi st in nore than one
crystal P%@%%f%?éﬁ§@?§§? 5g§§%5$%ﬁﬁ%?g?%%®?%r referred to as
2, 3-di met hyl - 8- (2, 6-di net hyl benzyl am no) - N-
hydr oxy efiphte 9 #lakaaRh Spetirdindi ] 0diRRS-8-42, B aiiAdthflBer?Rid) N-Abx eyl A form

B, formC . form10 D, rm.E, tormF. formG d formH and also t6 as the
o yon el Dalhptio Stosamidemesy s sl bga A, b © b B F G and H
relates to the order intinme in which the forns were invented, not to their.

rel ati vetdeegc;@gg'géﬂ 'ng n§ztogbi lity. The different crystal forns may

hereiﬁsaf RRETS formA formB, formC, formD formE formfF,
formGand formH It shall be understood that this neans the different

crystal it%m&%éﬁeeﬁmﬁfd%m 3-dimethyl-8-(2 6-dimethylb ino)-N-h v-
2 3-di methyl - B b2 0. d et by Po) R Ay Zylaming)-Nehycroxyedn d
he-6 car BBRERLY am&b%’@@aﬁbgw&qxoéﬁ%?gaéiﬂtm&{%ﬁw arneanfomate
t ypogr aphbiystal forths @ hereibfterpefeneito as 0)3etiintthpl-H{Ro-ditrahyibytsylaminopdN-f or ms  of
v oxy PRSI TES v HERE € ARRBN B mesvlatg salt form, A, form B, form G, form

i 1 f oD, Sompclh formd orm 20 Sori J andsles tores Erorcaystal forms Of theiiaveafiomdbect of t he
present noeeH A G, ), B, BVG ded B rétas trth€dideSin igneln Shiadithey fopR s wited Aventel; Mot

a, 0, B
hydr oxyet hyl.-im.dazo[ 1. 2-a L di.ne- 6-carboxam de nesylate salt formA WO
2005/ ObaHEe Eé’igﬂ‘?fé’&i‘lé‘%ubﬂ‘&
2, 3-di net hyl - 8- (2, 6-di et hyl benzyl am no) - N- hydr oxyet hyl -i mi dazo[ 1, 2- a] pyri di
ne-6- ca &-ﬁg}'eg a.ggga e}eiﬁ%% fyﬂg 1Ok ' i on,
is char ag‘tﬁgé)rl ze fa| >fJrn?)k%/si I’ng,. an -r";‘?f“g%& er %’fractﬁ?@%ﬁg terl?]’%gggfn
figure 1formdniomm G and oammdd.dtshall be yndendooditht thigmeansdbe dirigreat crystal forms A to H
15  of 2,3-dimethyl-8-(2,6-dimethylbenzylamino)-N-hydroxyethyl-imidazo[1,2-a]pyridine-6-
carboxamide mesylate salt, and shall facilitate reading and avoid typographical errors.

The present invention provides crystalline forms of 2,3-dimethyl-8-(2,6-dimethylbenzylamino)-N-
hydroxyethyl-imidazo[1,2-a}pyridine-6-carboxamide mesylate salt with different advantageous
properties and/or effects.

20 Itis an aspect of the present invention to provide 2,3-dimethyl-8-(2,6-dimethyibenzylamino)-N-
hydroxyethyl-imidazo[1,2-a]pyridine-6-carboxamide mesylate salt form A.



Form A d-val ue d-val ue d-val ue 11.4 5.7 3.92 9.3 4.72 3.18

(A (A (A
7.8 4.35
2, 3-di met hyl - 8- (2, 6-di net hyl benzyl am no) - N- hydr oxyet hyl -i m dazo[ 1, 2- a] pyri di
ne- 6- carboxam de nesylate salt formA according to the present invention is
further ¢ | zed by a nonoclinic unit cell with paraneters: 10 a = 8.6
A b = 18. A@ﬁ%&&@% 8 A a=90, [ 3=113, y=900. PCT/SE2004/001909
2, 3-di met hyl - 8- (2, 6-di net hyl benzyl am no) - N- hydr oxyet hyl -i m dazo[ 1, 2- a] pyri di
ne- 6- carboxani de nesylate salt form A% according to the present invention,
I's characterized in providing a Raman spectrumas in figure 8. Peaks from
the spectrumwi th relative is intensities above 18.6 are observed for the

f ol | owi ng Rardimetbyli§-(2:6-dimettylhenzriamine)-dhbydroxyetyl-Reidago] L 2-ajmridinsit-y Raman
shift (cni el atjve i ensi.t 2935..9 1042..3 41.6 . 1671.2.31.8 877.6
S5 6 ia1tatatattide e BteSAR ok, AZSBaEe1E uf b tfe idvettiof ds il 0073
1533. 9 26. 05ﬂﬁ?&n32ﬁ§ oWAi8difiratBo® patkn, 4s Bfighre 14AKibltinkdblarhidfly $he29. 9 VO
2005( 058895 PCT SE2004(pOOlQOQ 5 1415.8 85.8 379.6 25.2

1392.9 46.7 352.9
22.6 1383followmegl-wgdees) 28.8 1296.2 20.1 268.3 22.3
5

Form A

d-value d-value d-value
@A) (4) ey
114 5.7 3.92
9.3 472 3.18
7.8 4.35

2,3-dimethyl-8-(2,6-dimethylbenzylamino)-N-hydroxyethyl-imidazo[ 1,2-a]pyridine-6-
carboxamide mesylate salt form A according to the present invention is further
characterized by a monoclinic unit cell with parameters:

10 a=864,b=18.7A,c=1584,0=90°B=113°y=90°,

2,3-dimethyl-8-(2,6-dimethylbenzylamino)-N-hydroxyethyl-imidazof 1,2-a]pyridine-6-
carboxamide mesylate salt form A, according to the present invention, is characterized in

providing a Raman spectrum as in figure 8. Peaks from the spectrum with relative

15 intensities above 18.6 are observed for the following Raman shifts (cm'l):

Raman shift (cm™) Relative intensity | Raman shift (cm™) | Relative intensity
29359 56.2 10423 41.6
1671.2 31.8 877.6 33.6
1617.7 56.6 781.7 28.1
1597.2 35.8 708.6 BEEG
1590.4 394 554.9 23.7
1533.9 26.3 542.8 22.3
1484.4 22.6 535.7 259
1427.1 .1 100.0 501.2 29.9




1271.1 25.5 239.7 39.8 1258.2 42.0 228.2 33.2

1059.7 20.4 It is a further aspect of the present

2, 3-di net

hy! - 8- (2, 6-

1095.5 21.5 196.8 26.6
I nvention to provide

di met hyl benzyl am no) - N- hydr oxyet hyl -i m dazo[ 1, 2- a] pyri di_ne- 6- car boxam de

mesyl at e
2, 3-di net
ne- 6-

is characterized in

figure 2

VEO 3450588 m B.
hyl -

exhi biting substantially the

o followng

PCT/SE2004/001909

-values: Eaorm

d-val ue d

-14195 &e d vél ue

| 628 (A) (A) 1

B78.68.3 4.72

1@.5%5 9 4.52

2, 3-di netth
1, 2-a] pyri
i nvent i of
par anet ens

T Caron

car box

%ZUUIIL)’I d.III my)

e nesyl ate

=Ry a-oxyeth
533?{9 form B ac

C%’%III Ud.[U r

ing to the

1iggy further 1s ¢
. _a= 8. 4A b=14

Beggacteri zed Q
2A =19 9A a=

B3gtricrinic
3, (1=100, y=97

uyg ¢ cell wt

WD . 2005/ 05889%

PCT/ SE20

42902909 6

20.1

268 3

22.3

8- (2, 6-di met hyl benzyl am ng) - N- hydr oxyet hyl -i m dazo[ 1, 2- a] pyri di
car boxam de nesylate salt form B accor di ng to the present invention,
providing an X-ray powder diffraction pattern,

as in

B

9.8 5.5

pr esent

ure 9.
served
ensity

2, 3-di netHh \'L ety UUIIL‘y'I antn Hyvy) nyun oxyet hWﬁf‘l,&

2-a] pyri d.iﬁl E car boxam éésrresyl ate sdl zlslgr f'orm B, acc 9d hg to the present
i nventiomjssgpcharacteri zggpoi n provi dijngga Raman Speciypmas in T1(

Peaks framthe spectrumwith relative lintensities abpve 18 6 are o

for the dPPB%i ng Raman -$RLHt s (cml 5 |[HRG#n shift (cpdo-Rel ative ing

Ranan shi —Ret 293 F453-5—1100r1+—24—9
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20I4L etrstty
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13

1t is a further aspect of the present invention to provide 2;3—dimethy1—8-(2,6—

dimethylbenzylamino)-N-hydroxyethyl-imidazo[1,2-a]pyridine-6-carboxamide mesylate

salt form B.

2,3-dimethyl-8-(2,6-dimethylbenzylamino)-N-hydroxyethyl-imidazo[ 1,2-a]pyridine-6-

carboxamide mesylate salt form B, according to the present invention, is characterized in

providing an X-ray powder diffraction pattern, as in figure 2, exhibiting substantially the

following d-values:

Form B

d-value d-value d-value
4) A) A)
i1.8 8.3 4.72
11.1 59 4.52
9.8 5.5

2,3-dimethyl-8-(2,6-dimethylbenzylamino)-N-hydroxyethyl-imidazo[1,2-a]pyridine-6-

carboxamide mesylate salt form B according to the present invention is further

characterized by a triclinic unit cell with parameters:
a=84A,b=1424,c=1994,0=93°B=100°y=97°



2928.8 41.9 1040.8 50.7 1671.4 33.5 964.9 18.6 1617.0 47.9 888.2 34.4
1590.3 39.1 871.9 28.4 1533.8 20.9 777.4 31.6 1480.7 20.9 751.4 19.1
1461.0 21.4 710.3 18.6 1426.4 81.9 553.1 26.0 1417.3 100.0 536.1 26.5
1394.4 50.2 501.3 31.2 1383.1 59.1 382.3 22.3 1357.5 20.9 353.1 25.6
1305. 8 24. WOREY885 1 1280.3 19.1 285.4 22.8 1254. 9 MEH/F2UPOWIY, 4
1163.5 22.8 198.9 22.3 It is a further aspect of the present invention to

provi de 2, 3-di net hyl -8-(2,6- dinethyl bénzyl am no) - N- hydr oxyet hyl -i m dazo|
1, 2-a] pyri di ne- 6-carboxanm de nesylate io0 salt formUC.
2, 3-di net hyl 83&12 6- di net g%labenz | am nQ) - N- hydr oxyet hyl -i m dazo L
1, 2- a] pyr i2eR-fieegyl-S{R6simaihyibengyiymnelN Sy ftoxyehylrimidagald - alpyadiasbt he present
i nvention,. | | ' 0 %.provi di ng
an 1oy SBRFIRE AERTk CAEr S Mine RafPpRoca Tl lipized
subst ant i @rdwidible Rafnah kmesirmg a invAigure S. Pdaks froi6 this spabtnan erthatiagved- val ue  (A)
(A (A 13.1 5.7 3.57 1

intensities above 18.6 are observed for the following Raman shifis (cm *):

Raman shift (cm™) Relative intensity | Raman shift (cm™) | Relative intensity
29374 53.5 1100.1 21.9
2028.8 41.9 1040.8 50.7
1671.4 335 964.9 i8.6
1617.0 47.9 888.2 344
1590.3 39.1 871.9 284
1533.8 20.9 7774 1 31.6
1480.7 20.9 751.4 19.1
1461.0 214 710.3 18.6
1426.4 81.9 553.1 26.0
1417.3 100.0 536.1 26.5
1394.4 50.2 501.3 31.2
1383.1 591 382.3 22.3
1357.5 20.9 353.1 25.6
1305.8 24.7 3355 32.1
12803 91 7854 72.8
12549 55.8 241.1 41.4
1163.5 22.8 198.9 22.3

It is a further aspect of the present invention to provide 2,3-dimethyl-8-(2,6-
dimethylbenzylamino)-N-hydroxyethyl-imidazof1,2-a]pyridine-6-carboxamide mesylate

10 salt form C.

2,3-dimethyl-8-(2,6-dimethylbenzylamino)-N-hydroxyethyl-imidazo[ 1,2-a]pyridine-6-

carboxamide mesylate salt form C, according to the present invention, is characterized in



10.7 4.88 3.51 6.8 4.39 51t is a further aspect of the present invention
to provide 2,3-dinethyl-8-(2,6-

di met hyl benzyl am no) - N- hydr oxyet hyl -i mi dazo[ 1, 2- a] pyri di ne- 6- car boxam de
nesylate salt form D

2, 3- di met hY0-280¥058885 dj net hyl benzyl ami no) - N- hydr oxyet hy |IRGT/REGAMP0_ o] pyri di
ne-6- 10 carboxam de nesylate salt formD, according to the present’
invention, is characterized in providi’/ng an X-ray powder diffraction
pattern exhibiting substantially the follow ng d- val ues: Form D d-val ue
d-val ue d-value (A (A (A 13.8 6.4 3.55 9.1 5.1 2.38 6.9 4.62

2, 3- di met hyrbviBing 2n &K-ghiypewidst difractiorapatien) aninHigiroXexhiviting snbsztiolln {t2- a] pyri di
ne-6- is ﬁgﬁboxagjdg nesylate salt form D according to the present invention
i s further'®'EHEELIF2zed by a triclinic unit cell with paraneters:

a=8. 6t h, b=15. 9A, ¢=19. 4A, a=70, p=89, y=75. WD 2005/ 058895 PCT/ SE2004/ 001909 8

It is a further _aspect of the present invention to provide
2, 3-di net hyl - 8- ( Foma C
di et hyl benzyl amnoy="hyctroxyettryt=tirdagzo[ 1, 2- a] pyri di ne- 6- car boxam de
nesyl ate salt f grale fdvatie ™ | d-value i
2, 3-di met hyl - 8- { AY- di met Ayl benzyk &y no) -I\- hydr oxyet hyl -i ni dazo[ 1, 2- a] pyri di
ne- 6- car boxani e salt flormE af)cordi ng to the present invention,
is characterizeg13d provd-ding ap3X7ray ppowder diffraction pattern, as in
figure 4, exhibi il—bujg st &gguti at )é.Stlilc fol | owi ng d-val ues: Form E

6.8 439

10

15

it is a further aspect of the present invention to provide 2,3-dimethyl-8-(2,6-
dimethylbenzylamino)-N-hydroxyethyl-imidazo[ 1,2-aJpyridine-6-carboxamide mesylate

salt form D,

2,3-dimethyl-8-(2,6-dimethylbenzylamino)-N-hydroxyethyl-imidazo{1,2-aJpyridine-6-
carboxamide mesylate salt form D, according to the present invention, is characterized in
providing an X-ray powder diffraction pattern exhibiting substantially the following d-

values:
Form D
d-value d-value d-value
(A) A) 4)
13.8 6.4 3.55
9.1 5.1 2.38
6.9 4.62

2,3-dimethyl-8-(2,6-dimethylbenzylamino)-N-hydroxyethyl-imidazo[ 1,2-a]pyridine-6-

carboxamide mesylate salt form D according to the present invention is further

characterized by a triclinic unit cell with parameters:
a=86A,b=159A,c=1944,0=70°p=89° y=75°,



d-val ue d-value d-value (A :._ (A (A 12.56.1 3.88 10.1 5.1 3.71 9.5
4.61 10 It is a further aspect of the present invention to provide

2, 3-di met hyl - 8- (2, 6-

di met hyl benzyl am no) - N hydr oxyet hyl -i mi dazo[ 1, 2- a] pyri di ne- 6- car boxam de
mesyl at e |t formF. is

2,3-dinmeth -2§95(0§§%§di nmet hyl benzyl am no) - N- hydr oxyet hy|l’-‘%TfﬁEa%{’2/8f1f?9z- al pyridi
ne- 6- carboxan de nesylate salt formF according to the present invention,
is characterized in providing an X—raﬁ powder diffraction pattern, as in
figure 5, exhibiting substantially the follow ng d-values: FormF d-val ue
d-val ue d-value (A (A (A 13.55.8 3.70 7.9 5.0 3.63 6.9 3.96 20 WO
2005/ 058895 isRCTtBE260R4t 0o p@serd invention ta pfavide i3 -dosgilsdi8-@6-t he present

i nvention t.0 provide 2 3-di.nmethyl:8-.(2,6- 1 .

di ot by bR e RERy BB ROV A0 A PSP i ethonamde BEYaEan de
nesyl ate &alfbrmdprm G 5

2, 3-di et hyl - 8- (2, 6-di met hyl benzyl am no) - N- hydr oxyet hyl -i m dazo]

1, 2-a] pyridi ne-6- carboxam de nesylate salt form G according to the present

i nvention, kS achef i ' i_t"ﬂ_g, ﬁﬁﬁ_x-g%ﬁ_ | f-hraction

patter ns,Q azs’h %\ﬁmﬁgﬁhﬁg&w@?@%%&gﬁ st z‘iir?ltp(l a y ﬁe ’% Iaﬂjg\%lmmr’?g%d- val ues:
carboxamide mesylate salt form E, according to the present invention, is characterized in
providing an X-ray powder diffraction pattern, as in figure 4, exhibiting substantially the

- following d-values:

Form E

d-value d-value d-value
@ . |& @&
12.5 6.1 3.88
10.1 5.1 3N
9.5 461

10
1t is a further aspect of the present invention to provide 2,3-dimethyl-8~(2,6-
dimethylbenzylamino)-N-hydroxyethyl-imidazof1,2-a]pyridine-6-carboxamide mesylate
salt form F.

15 2,3-dimethyl-8-(2,6-dimethylbenzylamino)-N-hydroxyethyl-imidazo[1,2-a]pyridine-6-
carboxamide mesylate salt form F according to the present invention, is characterized in
providing an X-ray powder diffraction pattern, as in figure 3, exhibiting substantially the
following d-values:

20

Form F

d-value d-value d-value
A) (&) A4
13.5 5.8 3.70
7.9 5.0 3.63
6.9 3.96




Form G d-val ue d-val ue d-value (A (A (A 13.6 6.4 3.82 10.1 5.7 3.61
9.2 5.1 10 It is a further aspect of the present invention to provide

2, 3-di met hyl - 8- (2, 6-

(rjrleglt ngbegéyzl[o%mégo H!\I— ih}s/dr oxyet hyl -i m dazo[ 1, 2- a] pyri dﬂc”ﬁm%oo%%&%oos:xam de

2, 3-di met hyl - 8- (2, 6-di net hyl benzyl am ng) - N- hydr oxyet hyl -i m dazo[ |, 2-a] pyri di
ne- 6- carboxani de nesylate salt formH  according to the present invention,
is characterized in providing an X-ray powder diffraction pattern, as in

fi 7, hibiti tially th fol l owng d-.val . F H d-val
- val e aoRA APeEh BERe mpehuld Bl baTREY . ' 0120 o
2005/ 0585 BE oS 2R4A 0N H9Bror JALSTRIAROMSD- A5y AdHeN6-colt eithidh RSylet h

d-values calculated fromthe Bragg fornula and intensities, have been
extract ed e Ge diffractogramof the 2,3-dimethyl-8-(2,6-

di met hyl benzyl am no) - N- hydr oxyet hyl -i m dazo[ 1, 2- a] pyri di ne- 6- car boxam de
nmesylate salt formA formB, formC formD, formE formF, formG and
f orm H,s r expaivhdihi@i®y(2, 6sdifdethylieheylaming)-Negidsoxytthalt-inddeof 1ybalpptiline-6-
characteristic, significant, distinct, and/or reproducibhle, have been

t abul at ed, SARPXARNY mqsﬂﬁ*aS%@éwsé@&ﬁo%@gé%hﬁmse&,mmp% 15 characterized in

providing an X-ray powder diffraction pattern, as in figure 6, exhibiting substantially the

following d-values:

Form G

d-value d-value d-value
(4) (&) (A)
13.6 6.4 3.82
10.1 5.7 3.61
92 5.1

10
It is a further aspect of the present invention to provide 2,3-dimethy}-8-(2,6-
dimethylbenzylamino)-N-hydroxyethyl-imidazo[1,2-a]pyridine-6-carboxamide mesylate
salt form H.

15 2,3-dimethyl-8-(2,6-dimethylbenzylamino)-N-hydroxyethyl-imidazo[1,2-a]pyridine-6-
carboxamide mesylate salt form H, according to the present invention, is characterized in
providing an X-ray powder diffraction pattern, as in figure 7, exhibiting substantially the

following d-values:

20

Form H

d-value d-value d-value
&) &) &)
11.1 6.3 3.84
8.0 5.4 3.59
7.1 4.01




conventional nethods, fromthe diffractogram The presence of these main
peaks, reproducible and within the error Iimt (2 on the |ast given deci nal
place), is for nost circunstances sufficient to establish the presence of
the said crystal nodifications. 10 The conpound of the invention

2, 3- di met hV%—%QS("é?s@isdi met hyl benzyl ani no) - N- PCT/SE2004/001909

hydr oxyet hyl -i m dazo[ 1, 2- a] pyri di ne- 6- iﬁr boxam de nesylate salt form A,
prepared according to the present invention is analyzed, characterized and
differentiated fromform B, formC, formD, formE formF, formG and form

H by X-ray_ powder djffraction, .8 i s . technigu I ch s kpo per se. Anot her
sui t abl e t%t?\t%ﬁﬁ@éa %veaﬁgpty%g,m%yg&s&apcy@teaﬁgﬁ ﬁqeﬁr@g&ﬁﬁﬁ@gmaﬁor mA from
other crysi@hgfal fve bséh]gégma@tea RO the ai%&mog?@fﬁepmaagcai&@a@g%z,g The anal ysi s,

characterization and differentiation of formB, form C, formE, form

F, form G dmeihjbemmytimina)yN-bydronyeioy timitiaze] 1 2radpyridine6cathdkamidomesylae

2, 3-di met hyJ -.8- (2, 6-dinet h nzyl am - N- hydr oxyet.hyl -i,m daz 2-a] pyridi
o6~ car DHLETLS B8 e des Po R o F» tort /B0 o 1S5 RNl

2, 3- di net hydly 8re(rdaif peksRhatkd@p ZiokEdhaiideribic, significant, distinct and/or

hydr oxyet hyl -i m dazo[ 1, 2- a] pyri di ne- 6- car boxam de nmesylate salt formB are

cryst al | | Heprogusitie, haymbesntatiiptads butreddigional eaksspe be pricted usingas conveni ent

handl i ng . ' |.C L] %Ealt s possible to
crystalli %n%hﬁ%ﬁ%@?%?c@%aﬁg% geeh% aFleri: %%t}ﬁ?ﬁ\ﬁ- y ?%A)l((?fet hyl -

i m dazo[ Ieprodddibie kst withio fiecdrivd Kiaii (@e ofitisyledtiobves dedimbbplaecl), is foamposB, form C,
formD, formE, formgF, formGand formH i.e, the crystal, forns of the
present | riEREptaRees puticign to gstahlish thegqresenge ofithe saidgrystalmaodificaigns,ent s, or in
an aqueous m xture thereof. 30 Suitable solvents to be used for the
crystallisation are water, alcohols, such as |ower al cohols, ketones,

et hers, esttercemptraidoflthesineention 2@atimsthyh8i(2 belmpethplbenzylanphatiic nitril es and

250 B T i L Gl 0

according to the present invention is analyzed, characterized and differentiated from form

B, form C, form D, form E, form F, form G and form H by X-ray powder diffraction, a

15 technique which is known per se. Another suitable technique to analyze, characterize and
differentiate form A from other crystal forms, such as form B is by Raman spectroscopy.
The analysis, characterization and differentiation of form B, form C, form D, form E, form

F, form G and form H, may be conducted in the corresponding way.

20 2,3-dimethy!-8-(2,6-dimethylbenzylamino)-N-hydroxyethyl-imidazo[1,2-alpyridine-6-
carboxamide mesylate salt form A and 2,3-dimethyl-8-(2,6-dimethylbenzylamino)-N-
hydroxyethyl-imidazo[1,2-a]pyridine-6-carboxamide mesylate salt form B are crystalline
forms exhibiting advantageous properties, such as convenient handling as well as chemical
and physical stability.

25
It is possible to crystallize 2,3-dimethyl-8-(2,6-dimethylbenzylamino)-N-hydroxyethyl-
imidazo[1,2-a]pyridine-6-carboxamide mesylate salt form A, form B, form C, form D,
form E, form F, form G and form H, i.e. the crystal forms of the present invention, in one
single solvent, in a mixture of solvents, or in an aqueous mixture thereof.

30
Suitable solvents to be used for the crystallisation are water, alcohols, such as lower

alcohols, ketones, ethers, esters, haloalkanes, alkanes, halobenzenes, aliphatic nitriles and



The term "l ower al cohol” includes herein a |inear or branched C -C5-al cohol,
such as s linear or branched C2- C3-al cohol. O her exanples are nethanol,
et hanol, iso-propanol, and butanol. Crystallization of conpounds of the
present invention froman appropriate solvent system containing at |east
one sol venVO PSR achi eved by attaini ng supersaturat iP(S:rT’%Eﬁ"Oé’“‘%‘g?gvent 10
system by sol vent evaporation, by terrpﬁ{ ature decrease, and/or via the
addition of anti solvent (i.e. a solve in which the conpounds of the
i nvention are poorly soluble). Crystallization nmay be initiated and/or
effected with or w thout seeding with stal g,.0f. the  appropriate
crystal | i REoRRHinselyRREs.Spch ?‘Fé(’]i“ﬁ%‘?ﬁ’ﬁyiﬁﬁ‘f"cl%%w@eﬁfzlﬂlﬁll?ti"?é?llvgﬁg’ﬁfl%onpounds of
the presentpifaygntion can be achieved by in situ formation of the salt
starting frompure 2, 3-dinethyl-8-(2,6-di net hyl benzyl am no) - N- hydr oxyet hyl -
I m dazo[ 1, 2-a] pyri di ne- 6-car boxam de as well as starting from
2, 3-di nmet hyl - 8- (2, 6- . o
di met hyl bémeyeranilensr-alohold insludes hereiniaingar-as[branghed Gy Crdlcebolssushepoxani de
nmesylate 20 salt of any form or mxtures of any form Wether an
anhydr at e,linagrchr &tanchedr(®e ICd adw@hok Otlelr vxenepley are tnathhnd psthamel, ket @bpmbot,0 t he
kinetics and equilibriumconditions of the respective forns at the specific
condi ti onsindbhigsol. as nay be appreciated by the skilled person, the
crystalline formthat is obtained depends upon 25 both the kinetics and the
t her nodynam cs of the crystallization process. Under certain conditions
(sol vent SHgitsitivatioe op esmponnds ofthepesune invstiondiune ad fpprépeiatedolveargyeteng of t he
i nvention), ope crystalline formgra be re st.abl e than anot herﬁ%or i ndeed
any ot her )eontajninga; laast qoe salvept; may ﬁf%ﬁh e%eﬂ%weﬁs@www 3 QLYK
t her mogly nagiem S 38lvedt leYag®RitioR Sby nPehiutdddcYeald ¥R/6i0ia tHaAaditibR oBglfi- t i ON,
kinetic faCtors, such as tinme, “inpurity profile, so agitation, the presence
or absenceobtnidsedsolvertin which the enpounds efitbeinyention areqoerly Belublegr yst al | i zes.
005109403 12 An aspect of the present invention is to provide processes for
the preparation of 2,3-dinethyl-8-
(2, 6- di netdrysihitinatioh amye )inititby shidionetlebt wiithiod adthput seeding with crystals of the
1, 2-a] pyri di ne-,6-car b(ixam' de nesyl.ate salt

appropriate crystalline compound of the invenhion.

15

Crystallization of compounds of the present invention can be achieved by in situ formation

of the salt starting from pure 2,3-dimethyl-8-(2,6-dimethylbenzylamino)-N-hydroxyethyl-

imidazo[1,2-a]pyridine-6-carboxamide as well as starting from 2,3-dimethyl-8-(2,6-

dimethylbenzylamino)-N-hydroxyethyl-imidazo[1,2-a]pyridine-6-carboxamide mesylate

20  salt of any form, or mixtures of any form.

Whether an anhydrate, hydrate, ansolvate or solvate crystallizes is related to the kinetics
and equilibrium conditions of the respective forms at the specific conditions. Thus, as may
be appreciated by the skilled person, the crystalline form that is obtained depends upon

25 both the kinetics and the thermodynamics of the crystallization process. Under certain
conditions (solvent system, temperature, pressure and concentration of compound of the
invention), one crystalline form may be more stable than another (or indeed any other).
However, crystalline forms that have a relatively low thermodynamic stability may be
kinetically favored. Thus, in addition, kinetic factors, such as time, impurity profile,

30 agitation, the presence or absence of seeds, etc. may also influence which form that

crystallizes.



fg“gg@ formB, formC,,.formD, formE formF, formG and formH.
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fromwater,; or aqueous |'ower al cohol ndi ng on the anount of water
present as well as the terrperature during the process, the different

cr yst al | 2, pirhehyls-C,6-Bnthglbenal @ninoNaiyd@styethyl-imidazof 1,2-a] yndmc—6-carboxam1de
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2, %GPIE"I?‘Z 6- di net hyl benzyl am no) - N- hydr oxyet hyl -i m dazo[ 1, 2- a] pyri di
ne- 6 car boxam de form G and
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pr epar edo biginedie substanti al absence of ot her crystal i ne fornms,
crystallization is preferably carried out by seeding with seed

2,3-dimethyl-8-(2,6-dimethylbenzylamino)-N-hydroxyethyl-imidazo[1,2-a]pyridine-6-carboxamide
mesylate salt form F is obtainable upon crystallization from a mixture of water and lower alcohol,

20 performed at lower temperature, preferably at room temperature, most preferably below room
temperature.

2,3-dimethyl-8-(2,6-dimethylbenzylamino)-N-hydroxyethyl-imidazo[ 1 ,2-alpyridine-6-carboxamide
mesylate salt form G and 2,3-dimethyl-8-(2,6-dimethylbenzylamino)-N-hydroxyethyl-imidazo[1,2-
alpyridine-6-carboxamide mesylate salt form H are obtainable



crystals of the desired crystalline form This applies particularly to each
of the specific crystalline forns which are described in the Exanples.
Seeds of all formare obtainable by standard procedures, for instance by
repeated crystallization of a particular crystal form

2, 3- di et AYP 2850B8%. i met hyl benzyl ami no) - N- hydr oxyet hyPé?’ﬁF%{f&%‘B’f‘m

1, 2-a] pyridi ne-6- carboxam de nesylate _ salt form A and form B obt ai nabl e
according to the present invention aré3substantially free from ot her
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enzyl am no) - N- hydr oxyet hyl -i m dazo [ |,2-a] pyri dine-6 15 carboxam de

nesyl at e SwpR cry¥RRizatzomiron meshaapk or gfhapok reskeciiydyn Wierraystallizaionpf forra Fand  non-

crystalline_f
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8- (2, 6-di net hyl benzgl am nog) - N- hgdroxyet hyl -1 m dazo[ 1, 2- a] pyri dj ne- 6- car boxam
i de mesy|standard pracedurps fori iRgtance by mppated apyrtaligationpiem gystahforss t he
crystal forms A, B, C, D, E F, Gor H Such mxtures can al so be obtained

by sirrfaaly m xing two or nore of the crystal forns. Sone speci al
conbi nat i d3-dmfethykS-@royditvethyitenzyamiho}-Nehydroxgethyleimiderg I a]ppridihets ed, such

mbi nat i on. of t f th tgl f , d H a 30
Conbi nat | GREESTATGE sy P o S beokiaghls s@orBadla beS el Combi nati on
of cryst alinydn@baTre Subihtibily M2 ROHHLP 8 HalliBe kPRl 44HBAS Qms dff2,8N€ aspect

of the invention is mxtures conprising one or nore of the different crystal

forms A dimgghyES-(2:6-dandhylbeoeplgameaN-Rydroxsedyinimidarnd L.aalpyridinedount  of form
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crystalline forms of 2,3-dimethyl-8-(2,6-dimethylbenzylamino)-N-hydroxyethyl-

imidazo[1,2-a]pyridine-6-carboxamide mesylate salt” shall be understood to mean that the
desired crystal form of 2,3-dimethyl-8-(2,6-dimethylbenzylamino)-N-hydroxyethyl-
imidazo[1,2-a]pyridine-6-carboxamide mesylate salt contains less than 10 %, preferably
20  less than 5 %, more preferably less than 3 %, and even more preferably less than 1 % of
any other forms-of 2,3-dimethyl-8-(2,6-dimethylbenzylarmino)-N-hydroxyethyl-
imidazo[1,2-a]pyridine-6-carboxamide mesylate salt.

Another aspect of the invention is mixtures of different crystalline forms of 2,3-dimethyl-

25 8-(2,6-dimethylbenzylamino)-N-hydroxyethyl-imidazo[1,2-a]pyridine-6-carboxamide
mesylate salt. The mixtures may comprise two or more of any of the crystal forms A, B, C,
D,E, F, G or H. Such mixtures can also be obtained by simply mixing two or more of the
crystal forms. Some special combinations of the crystal forms of the invention may be
preferred, such as a combination of two or more of the crystal forms A, B and H, a

3  combination of two or more of the crystal forms C, D and E, or a combination of crystal
forms E and G.
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conpounds according’t e invention may thus be used for prevention and
treat ment %p$6 YaST Vo PBle9Pi%h iy weilhth rBuoh orixtundé caneadsoche obtainaglchytsithply

acid-rel ated.diseasgs in mal.s 25 incl.udi hg nman ch astritis,
gastric ul'Sime B guErs CPaline Khmsch e Mirine pichraiatt o€ o Attt Coopmiblyi ¢ s,
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treatnent of other gastrointestinal disorders where gastric antisecretory
effect is desirable, e.g. in patients with gastrinomas, and in patients
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94 %, 95 %, 96 %, 97 %, 98 %, 99 % (by weight). Such mixtures can also be obtained by

15 simply mixing the two forms, form A and form B.

In a further aspect, the invention relates to the compound of the invention for use in
therapy, in particular for use against gastrointestinal inflammatory diseases. The invention
also provideé the use of the compound of the invention in the manufacture of a

20  medicament for the inhibition of gastric acid secretion, or for the treatment of

gastrointestinal inflammatory diseases.

The compounds according to the invention may thus be used for prevention and treatment
of gastrointestinal inflammatory diseases, and gastric acid-related diseases in mammals
25 including man, such as gastritis, gastric ulcer, duodenal ulcer, peptic ulcer diseases, reflux
esophagitis, Zollinger-Ellison syndrome. Furthermore, the compounds may be used for
treatment of other gastrointestinal disorders where gastric antisecretory effect is desirable,

e.g. in patients with gastrinomas, and in patients with acute upper gastrointestinal bleeding.

30 The compounds may also be used for effective control and treatment of heartburn and
other Gastroesophageal Reflux Disease (GERD) symptoms, i.e. healing of erosive

esophagitis, maintenance of erosive esophagitis, symptomatic GERD, long term
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arenteral_ or other nobdes of admi nistration.. The WO 2005/ 058895
IF;CT/ SE2004000 $8mg. forgxample SI) mg. The compound of the invention may%e admsmiastered to

15 the patient in a continuous treatment as well as on-demand treatment, depending on the

individual requirements and the disease. By the compound of the invention possibilities to
improve the quality of life for the individuals suffering from gastric acid related diseases

and/or gastrointestinal inflammatory diseases are given.

20 The compounds of the invention may be further processed before formmlation into a
suitable pharmaceutical formulation. For example, the crystalline form may be milled or
ground into smaller particles.

According to a further aspect of the invention, there is provided a pharmaceutical
25 formulation including one of the compounds of the invention. The pharmaceutical
formulation may also include a mixture of two 6r more of the compounds of the invention,
for example, a mixture of form A and form B of 2,3-dimethyl-8-(2,6-
dimethbeenzylanﬁno)-N-hydrokyethyl—imidazo[1,2—a]pyridine—6—carboxamide mesylate
salt in admixture with at least one pharmaceutically acceptable adjuvant, diluent or carrier.
30
For clinical use, the compounds of the invention are formulated into pharmaceutical

formulations for oral, rectal, parenteral or other modes of administration. The



phar maceuti cal fornulation contains a conmpound of the invention, or a

m xture of the conpounds, in conbination with one or nore pharnmaceutically
accept abl e ingredi ents. The carrier may be in the formof a solid,

sem -solid_or UI d diluent, or a capsule. These pharnaceuti cal
preparatioWg’ngsé 8% urther object of the invention. UsBHTSERHEOMAUNt of s
active conpounds is between 0.1 % and % by wei ght of the preparation,
preferably between 0.1 % and 20 % by ight in preparations for parenteral
use and preferably between 0.1 %and 50 % by weight in preparations for

oral admnistration, In the preparation of pharnmaceutical  for rrul ations
cont ai ni nghefeaceticsl ’@mu@ﬁ%cogﬁalﬁsw&ommw%g ?m"ﬁ‘%ﬁ@ﬁt orghmigire of et ur e

t her eof , o ound
sel ect ed n(%%#p E@nér?i élrpgﬁlquqﬁ oﬁhHﬁH (Sﬁ:nvvcfg ﬁj hg%?dh%‘%ggl ent éﬂt@ﬂé Jﬂ% %Ee
sacchar osa;ammﬂ;elm therdoren ofci s,ohétsama:-boluhm'ﬂiquuhhhmmt oxcaedapmﬂm%es:berl vati ves,
gel ati n, anot he{ suitable i [ wel | W I h d| sintegrating

r.edi ent
agents ancPhPH’quP'étéﬂa PIGPATRfmS &re adfpiper g “s%“ﬁ?ﬁt’é’fle Fuglty theameunt of st ear at e,
sodi um st ngjm{] PO Y&k Yébafision, ure may
t hen beép?%f:lgés%({a nﬁﬁg?ﬁﬁﬁ | es /grﬂ%%ﬂg%?géﬁ ?1%%??};13 | ets. E?f@ﬁeﬁgtglt atin
capsul es rmwmodr%madéﬂ%\bxWelﬁhbs}@r@sr&tlom@rnnnlqemhﬁﬁea@dpm@ercbhirpound of the

i nventi on, e | t her ..sui abI e for soft gelatin
capsul es. Eﬁé’?% ?all talnﬁSbc/%lég Féﬁ{lﬁg’%/’ep@%aﬁ?’ésf? iR "q&% Y he crystal forns
of the invention. Hard gelatin capsules 20 may aI so contain the crystal

forms in conbination with soli owdered ingredi ents S&ﬂig I act ose,
sacchar osdn tgreparggion %Wﬁuﬂcaﬁé?rﬁw@%mﬁam%mca theopect i n,

| 1 ul t
cellu %eepg%r%ﬁ @érgti\ﬁﬁ%rg @ﬂlér@of {OR2 et ST dosa gg%%tg%ﬁ 1?*1 fifitl lsHhd ati on

may be pr orm of 'suppositorie aln the
crystal fdhmmﬂoundeelemma}rhﬂmmwh\mh@ pQWdaad ingredieats, beoheas lactdsy, i n t he
formof a gelatin rect u e ,whi c e.c stal fornms of the

i nvent i on SAFFRATOS ‘Fns‘}r?’&f’g ﬁ)? Wé’gg‘% 8 ]P“'Eoé? ngah Bt ER 8t her sui t abl e
vehicle f Qmomei iitable ir@édidnt, 26 Wl 4k Gth dﬁsmtbgramﬂg dgbts had bfAéatiag heaMy - nade

m cro enenm; (iv), in the formof a dry mcro _enema formulation to be

reconstit lPPE‘Haﬁ THagpesiymystaarate, syjripE flcagyte, §6‘IhH’P| stranyjl fumparpe apd pelyethyjene
adm ni $f 1 3 QNwaliR, PRS0y telrbe Brelded 8id @98ulesldr pressed into tablets.

L)

Soft gelatin capsules may be prepared with capsules containing the active compound of the
invention, vegetable oil, fat, or other suitable vehicle for soft gelatin capsules. Hard gelatin
capsules may contain granules of the crystal forms of the invention. Hard gelatin capsules
20 may also contain the crystal forms in combination with solid powdered ingredients such as
lactose, saccharose, sorbitol, mannitol, potato starch, corn starch, amylopectin, cellulose

derivatives or gelatin.

Dosage units for rectal administration may be prepared (i) in the form of suppositories

25 which contain the crystal forms of the invention mixed with a neutral fat base; (ii) in the
form of a gelatin rectal capsule which contains the crystal forms of the invention in a |
mixture with a vegetable oil, paraffin oil or other suitable vehicle for gelatin rectal
capsules; (iii) in the form of a ready-made micro enema; or (iv) in the form of a dry micro
enema formulation to be reconstifuted in a suitable solvent or solution just prior to

30 administration.



Liquid preparations for oral adm nistration maybe prepared in the form of
syrups or suspensions, e.g. solutions or suspensions containing fromO0.1 %
to 20 % by weight of the active ingredient and the renai nder consisting of
e.g. sugar_or sugar al cohols and a m xture of ethanol, water | ycerol,
propylene‘ﬁ?ﬁ@%@gﬁﬁh pol yet hyl ene glycol. If desired, EGEﬁEngwgﬂ¥d
preparations may contain col oring ageniﬁ, flavoring agents, saccharine and
car boxymet hyl cellul ose or other thickéning agent. Liquid preparations for
oral admnistration nmay al so be prepared in the formof a .dry powder to be
reconstituted with a suitable solvent or solution prior to use. 10

Sol ut i ons Isigwid peepanatiensdbr exahidmisiskaiiqnapayheyprenarest ip dha foam € saupsdifut i on of a

crystal faq . 1 ' ' ' ' b G ent or
ol ut  on, sRtrmbPE: SER bReheBnPRRRRREE LTI oo BRORRY SRR SAE™ 10
sol uti ons a#fiye dbrbicapaidahdrendabldet ¢onbising ofreqy. eeliae bi suganaléchioclstmt betfiktuge

I ngredi ents, and .are di spensed ii1to uni '

t doses_ in the form of = anpoul es or
vi al s, Solafietiend. Vefer, ghicerqt eropyleas H‘Yﬁ?lsapgEPIWBﬁliyﬁﬂ?/g]é{P%loIfE‘ESlﬁlde%'ﬁ ed as a dry

15 prepar byl | | : sol ution
oxt orpes aouflrbShelfont 859 Babih foRFink ok 2 Il S B Blinedna Ol 00 on
can al so berhezpaethyl detivlosd ertdtivan shickegmghegentviiiihid potpaeationetor vml i ngr edi ent s,

e.g. for the.treatnent or .prophyl.axis of conditions involvi zo _ipfection
by Hel | colBRUMERIOR e 3fso Rispatedas Fie form E3Ldry pedfr PR sroonetf Ay eai ent s
may be antgufthiflé idvert oP@Ritos pribftoR@et i cul ar:  (3-1actam antibiotics such as
anoxicillin, anpicillin, cephal othin, cefaclor or cefixineg; macr ol i des

such as erythronycin, or claritbronycin; tetracyclines such as tetracycline

or doxyc .ﬂﬁi ] ' 0, ' r

am ka)élyon?lcé&lqw n(i:g)ci$ S%ge eghgc as ﬁﬁﬁ@ﬁﬁﬁlﬁ?ﬂf@?ﬁ%ﬂ%@cﬁfﬁ @r egdg%aogi n;

ot her s sucahe awentishrin a phamatenticaiiyt acoéptabdmsobrent arsobitiony mreferablyi inal ; or
reparations contaipin ' alts, such a i snmut h . subcjtrate, .bi snuth

Dbl | oy Qresanet b 1030 4 B Rav et ik Ao tomrb e eple e

subgal | at eing:%@ieﬂi?@nd?érylﬁﬁﬂ%ﬁn% Efgf%iai@s%ﬂﬁferlﬂsﬁeﬁseﬁ'iﬁoﬁlﬂi{ﬁﬁﬁeis‘ﬂﬂth@%ﬂnﬁéﬁo be used

in formul ations together w L
ampoules or vials. Solutions for parenteral administration may also be prepared as a dry

15 preparation to be reconstituted with a suitable solvent or solution extemporaneously before

use.

The crystal forms according to the invention can also be used in formulations together with
other active ingredients, e.g. for the treatment or prophylaxis of conditions involving
20  infection by Helicobacter pylori of human gastric mucosa. Such other active ingredients
may be antimicrobial agents, in particular:
» B-lactam antibiotics such as amoxicillin, ampicillin, cephalothin, cefaclor or cefixime;
¢ macrolides such as erythromyecin, or clarithromycin;
o tetracyclines such as tetracycline or doxycycline;
5 e _aminoglycosidcs such as gentamycin, kanamycin or amikacin;
+ quinolones such as norfloxacin, ciprofloxacin or enoxacin;
¢ others such as metronidazole, nitrofurantoin or éhloramphenicol; or
o preparations containing bismuth salts such as bismuth subcitrate, bismuth subsalicylate,
bismuth subcarbonate, bismuth subnitrate or bismuth subgallate.
30
The crystal forms according to the invention can also be used in formulations together with

other active ingredients, e.g. for the treatment or prophylaxis of conditions involving



ot her active ingredients, e.g. for the treatnment or prophylaxis of

condi tions involving WO 2005/ 058895 PCT/ SE2004/ 001909 18 nedi canent i nduced
gastric ulcer. Such other active ingredients nay be an NSAID such as

napr oxen, ketoprofen, ketorolac, and diclofenac, an NO-rel easi ng NSAI D, a
COX- 2 inh‘VBiz?‘Ef”S%?s a bi sphosphonate. s According to aPFE‘iSF?PQf’O‘ag"BeCt of the
I nvention there is provided a nethod of treatnent of a condition where

2, 3-di met hyl - 8- (2, 6-di net hyl benzyl am né?- N- hydr oxyet hyl -i m dazo[ 1, 2-

a] pyri di ne- 6-carboxam de nesylate salt according to the invention is
required or desired, which nethod includes adm nistering a_ therapeutically
ef f ect | ve medieamentindaced gpsixia nloes Sueh fhermplave; Ingadients may bean pATBuch # need of

h . ' ] o d h
Ther apeut i PP kitten, oAt AR iRoRhal QNG relbRARAD, 5 CRACTS T

crystal fonhbitefortalbisphtspBariateon have advant ageous properties and/or effects.
Exanples 1is of such effects are good chem cal and solid state stability as
wel | as | ow hygroscopicity. Thus, the crystal forns nmay be easily isol ated

crystal s, A&%)’dhg% Derfdrableet Githd &Weﬁtﬁmﬁ»‘ér@{s%&g&éw ﬁémwsﬂa&ﬁﬁﬂén%fé’vef

prol onged periods. Form A’can be prepared by adding, at a higher
t enper at ur@nditton e 253 livetiyt-86(2j6editmethylberdylanine N ehydfoxyethyl-imidazo[1,2-

2, 3-di nmet hyl - 8-(2, 6-di net.hyl be | am no).- N- hydr.oxyet hyl -i m dazo[ 1, 2-

2 pyr | 1 ne BT RO PR e R C R L G R SO SR80 Of S iher

al cohol , oghicRiRIRE &kiudes Mis&ﬁiﬂ?@@ﬁcrﬁﬁeﬁﬁéﬁﬂ? effB@ e AnoudtF a%Bystil fRih OF
suspension is allowed to crystallize by precipitation. The crystallization

i s per f or nefdbainvention §hepaticatipaeed ofrsuch freatmenty 3 t enperature of 40 C or
above, preferably at a tenperature of 50 C or above. Crystals 25 of crystal
formA of the invention are isolated. Form B can be prepared by adding

met hane suFdralrs avoalana df dowbtyftreptment tibclade3-toki treapauitic@reatment, as well as the

(2, 6-di net hyl benzyl am nq).- N-hydr oxyet hyl -i m dazo| 7
1, 2- a] pyri‘HﬁP@&%‘J%BE%W%OHE, prepared according to WD 99/55706, in a [ower
al cohol, or in an aqueous m xture thereof. 30 The crystal formB of the

i nvention may be obtained if the reaction is perforned at_a | ower
The crystal forms of the invention have advantageous properties and/or effects. Examples

15 of such effects are good chemical and solid state stability as well as low hygroscopicity.
Thus, the crystal forms may be easily isolated crystals, they may be stable at low

temperature and/or when stored over prolonged periods.

Form A can be prepared by adding, at a higher temperature, methane sulfonic acid to a

20  mixture of 2,3-dimethyl-8-(2,6-dimethylbenzylamino)-N-hydroxyethyl-imidazo[ 1,2-
a]pyridine-6-carboxamide, prepared according to WO 99/55706, in lower alcohol, or
preferably in an aqueous mixture thereof. The solution or suspension is allowed to
crystallize by precipitation. The crystallization is performed at a higher temperature, i.e. at
a temperature of 40 °C or above, preferably at a temperature of 50 °C or above. Crystals

25 of crystal form A of the invention are isolated.

Form B can be prepared by adding methane sulfonic acid to a mixture of 2,3-dimethyl-8-

(2,6-dimethylbenzylamino)-N-hydroxyethyl-imidazo[ 1,2-a]pyridine-6-carboxamide,

prepared according to WO 99/55706, in a lower alcohol, or in an aqueous mixture thereof.
30  The crystal form B of the invention may be obtained if the reaction is performed at a lower

temperature, i.e. at a temperature lower than 40 °C, preferably at room temperature, i.e. at



tenperature, i.e. at a tenperature |lower than 40 C, preferably at room
tenperature, i.e. at W 2005/058895 PCT/ SE2004/ 001909 19 about 20 C or
bel ow. Form B, of the crystal forns of the invention, precipitates and the

crystals are isolated. Form A can al so be obtained by dissolvin suspendi ng
or recrystgﬁlzp@é{'ﬁ”% of formB of the s invention in é’cgfsﬁb‘]%{mﬂ%qf’vem or in

a mxture of solvents, selected from Wgéer and | ower al cohols, or
preferably in a m xture thereof. The suspendi ng, or dissolving, is
preferably perforned at a higher tenperature. The crystallisation may be
initiated by seeding with formA of the crystal forns of the invention. io
Form , B czaboul %b°%%@mﬁﬁm%9f the seysial formgs okthe invauliong preipitates gaskthe | | sat i on

of formA [yS.. .S Ee#formed by suspending or dissolving formA of the
crystal fo?&él%?reﬁ% vention in a single solvent or in a mxture of

solvents, selected fromlower alcohols. The suspending and
recrystallization is perfaqrned c{at ﬁ’ | oner tenperature, The crystallisation
1350

may be i rifarmzh &R aisp becbiaiegg By e spending @ resrystallisation opivrgB eHge

i nvention.: . . ngi ' form B,
form D,sof o]flgrn&lg!gﬂ;t{)qr%@?%l?%rt anf or o?rxnf ﬁ o?s’ gélﬁ%ﬁéngﬁ{ak%%%%f n water or
an aqueousaleohelsysrepreferablyl inwenixtabecthbrebf. Tha hsperdpsg, at difsoiving; igfrefetebly nvent i on

precipitates, and, the.crystals are.isol ated,. 20 Form.D can be..prepared by
suspendi n-@e@@@g}ﬂp@ggﬁy%\%@&;&ﬂgg&hp }safﬁ‘?}}’ﬁ‘f‘%ge PYatRay se W%ﬁor form H,
or a m xt Ufofn ANEFtROErysthlTor@ ¢ithivertiopdueous m xture of a | ower al cohol .
The crystals of formD of the invention precipitates and are isolated. Form

E can be prepared by suspending either formA, formB, formC formD, form
F, 25 for 0 O ) ' - e m xt ure
of a1 Sher OGS s dB e ool e NEbERng dr ookl BECAIACANE ™ 1L L
crystal s o ptdisrmetE b buspedingoradissolving farre Apsfahe @ivitall forinsaofithe mwbmioadn a For m F
can be prepared by suspendin i ther for , formB formC formD formG
o 30§ or alE Solyehs SriR RS piciobERE, fefreli i Bebsicolslie ShE HPRARG of a
| ower al cohflre@ystdlRX4Mbn il RABENA #h%ewssHpaauAl TROGT hEERRh MR- The
crystals of formF of the invention are )

initiated by seeding with form B of the crystal forms of the invention.

15
Form C can be prepared by suspending either form A, form B, form D, form E, form F,
form G or form H, or a mixture thereof, in water or an aqueous mixture of a lower alcohol.

The crystal form C of the invention precipitates and the crystals are isolated.

20 Fori D can be prepared by suspending either form A, form B, form C, form E, form F,
form G or form H, or a mixture thereof, in water or an aqueous mixture of a lower alcohol.

The crystals of form D of the invention precipitates and are isolated.

Form E can be prepared by suspending either form A, form B, form C, form D, form F,
25 form G or form H, or a mixture thereof, in water or an aqueous mixture of a lower alcohol
at lower temperature, such as at room temperature. The crystals of form E of the invention

are precipitated and isolated.

Form F can be prepared by suspending either form A, form B, form C, form D, form G or
30 form H, or a mixture thereof, in water or an aqueous mixture of a lower alcohol at lower
temperature, such as at room temperature. The crystals of form F of the invention are

precipitated and isolated.



precipitated and isol ated. WO 2005/ 058895 PCT/ SE2004/ 001909 20 Form G can
be prepared by suspending either formA formB, formC, formD, formF or
formHor a mxture thereof, in nethanol. The crystals of form G of the
invention are ecipitated and isolated. 5 Form H can be epar ed by
suspendi ngwéﬁzﬂ’?éﬁsﬂ%rm A formB, formC, formD, formhBif 6;%20%"89]19996 or a

m xture thereof, in ethanol, at Iovver t enperature, such as at room
tenperature, or bel ow. Crystals of forAPH of the invention are precipitated
and isolated. 10 The crystalline forns of

2, 3-di net hyl - 8- (2, 6-di et hyl benzyl am no) - N- hydr oxyet hyl -

i m dazo[ 1, 2-a] pyri di ne- 6- car boxam de nesylate salt form A, form B and form

E are es/ansol va un epti mC, form
D and forrr# a(lr;gan WF%aFégbysﬁugé%B%gaﬁggBOWO eﬁlggwgtfe& (ﬁ]é‘ Fnventi on
i s illustr@iR# ofithixhite Hered8)n ethahS0ThdXtyithle of @ btle EXAfIeFe EXAVPLES
20 General Procedures X-ray powder diffraction (XRPD) analysis was perforned
on sanpl esprpgipifpdecdanddgdaiedii ng to standard nethods, for exanple those
described in G acovazzo, C et al (1995), Fundarment al s of Crystal | ography,
xford Uni versity Press; Jenkins, R and Snyder, R L. 25 (1996),

Intr oduct | Fopmi 1 catx et Msuﬁbeﬁaﬂmgceith&r&bmyﬁx fooin B, \bine ¢, Hnb@ SornNBwr Yor k;

Bunn, 4 cal raph Cl arendon Press, London; or
K. | ug, H \%mjcg K%E&Pétﬂ@ ereqf, i m@ aé]@?tjgw%pée BV'&EWF?%&*%WOM ocedures, John

W ey and {gg qémw\e& be W KCryStals Y FRRAT VS ﬂﬁ@ﬁﬂo@ﬁé%ﬁciﬁﬂteﬂ%h&‘ﬂoﬁteﬁh' lips
X Pert MPD and/or PANalytical X Pert PRO MPD diffractoneter.

2005/ 058895 PCT/ SE2004/ 001909 21 Differential scanning cal ori rret r y (DSC)
was petforged using A Perd 0 il JRA.895%- dimethylbenzylamino)-N-hydroxyethyl-
imidazo[1,2-a]pyridine-6-carboxamide mesylate salt form A, form B, and form E are

anhydrates/ansolvates of the compound of the invention, form C, form D and form F are
hydrates, form G and form H are solvates.

15 The invention is illustrated, but in no way limited, by the following examples.

EXAMPLES

20 QGeneral Procedures

X-ray powder diffraction (XRPD) analysis was performed on samples prepared according
to standard methods, for example those described in Giacovazzo, C. et al (1995),
Fundamentals of Crystallography, Oxford University Press; Jenkins, R. and Snyder, R. L.

25 (1996), Introduction to X-Ray Powder Diffractometry, John Wiley & Sons, New York;
‘Bunn, C. W. (1948), Chemical Crystallography, Clarendon Press, London; or Kivg, H. P.
& Alexander, L. E. (1974), X-ray Diffraction Procedures, John Wiley and Sons, New
York. X-ray analyses were performed using a Philips X’Pert MPD and/or PANalytical
X'Pert PRO MPD diffractometer.

30



instrunment, according to standard nethods, for exanple those described in
Hohne, G W H et al (1996), D fferential Scanning Calorinmetry, Springer,
Berlin. 5 Thernogravinetric analysis (TG was perforned using a Perkin
Elmer TGA 7 instrument. DSC onset tenperatures may vary in the range 5 C
(e.g. 2 CYOUNPSSEPD di stances may vary in the range BETEHRWROIPYSt i ven
deci mal place. 10 Single crystal X-ray diffraction data were coll ected at
roomtenperature with an Enraf- Nonius 2Ikappa-CCD i nstrument equi pped with
graphite nmono-chromati zed MoK(a) radiation (2000). Accurate unit cell
paraneters were obtained froma real -space vector search that indexed all

observed dPiffarential snaneipg edorimery (PSR 1iaAs periesredysing 9yPeries EpesriGréd using a

Perkin El Spect ' P ' o i T
of 2, 3 i mo PRy SUARLRe 1 PR TREpds for SR e Boperisd i Flshe . 5. 20
al nvri di neHBetch (1996}, Difgeirrs FtainthgCldrimar SindexBeplie 1. 1 100 g of

2, 3-di met hyl - 8- (2, 6-di net hyl benzyl am no) - N- hydr oxyet hyl -i m dazo[ 1, 2-
a] pyri di ne- 6- car boxam de was suspended in 200 m ethanol. The suspension was

heated to ' : ] : onic acid
(28.9 g% aﬁ@%ﬁ%%@%ﬁsﬁgg ) %Pg@%%‘ﬁ%gfgﬁﬁgﬁﬁg@hso m nut es.
Aft er rinsimsgumeértnth et hanol (10 ml), the suspension was cooled to
approximately 50 C. The crystals were isolated and washed with ethanol. The
crystals were dried (dry-blowing) during 1.5 h. 102 g of

2, 3- di met hpscGmbet ténperatures may vartyinthe_range 15°C (e.g. *2 °C), and XRPD distances

di met hyl benzyl am no)- N- hydr oxyef hyl -i mdazo[ 1, Z- a] pyri di ne- 6- car boxam de
mesyl at e 3fhay abdy i trerankevidondhk hstrgitn dEADAIEE0N58895 PCTI SE2004/ 001909 22
Exanple 1:2 3.0 g _

2, 3-di Mt hyl - 8- (2, 6- di et hyl benzyl ami no) - N- hydr oxyet hyl -i m dazo[ 1, 2- a] pyri di
ne- 6- car bemam dhestd TSl Wi fErastetintdafaGiiére Bollkdfed StivBRNERferafirOwilh a'Bief.. The
suspensi on was

Nonius Kappa-CCD instrument equipped with graphite mono-chromatized MoK(a) -

radiation (2000). Accurate unit cell parameters were obtained from a real-space vector
search that indexed all observed diffraction spots.
15

FT-Raman spectroscopy was performed using a Perkin Elmer Spectrum GX instrument.

1. Preparation of 2,3-dimethyl-8-(2.6-dimethylbenzylamino)-N-hydroxyethyl-imidazof1.2-

20  alpyridine-6-carboxamide mesylate salt form A.

Example 1:1
100 g of 2,3-dimethyl-8-(2,6-dimethylbenzylamino)-N-hydroxyethyl-imidazo{1,2-
ajpyridine-6-carboxamide was suspended in 200 ml ethanol. The suspension was heated to
25  approximately 60 °C and a mixture of methanesulphonic acid (28.9 g) and ethanol (40 ml)
was charged during approximately 80 minutes. After rinsing with ethanol (10 ml), the
suspension was cooled to approximately 50 °C. The crystals were isolated and washed with
ethanol. The crystals were dried (dry-blowing) during 1.5 h. 102 g of 2,3-dimethyl-8-(2,6-
dimethylbenzylamino)-N-hydroxyeﬂlyl-imidazo[1,2-a]pyridine—6-cafboxamide mesylate

30 salt form A was obtained.



seeded with crystals of

2, 3-di met hyl -8. - (2, 6-di net hyl benzyl am no) - N- hydr oxyet hyl 5

i m dazo[ 1, 2-a] pyri di ne- 6-carboxam de rAesylate salt formA (0.02 g). The
suspension was stirred for approximtely 2 hours at 40 C. A sanple was
filtered oWP28B@588%I yzed. The sanple was verified (XROBSERWHRYAY: st of
crystals of 2,3-dinethyl-8-(2, 6-

di et hyl benzyl ani no) - N- hydr oxyet hyl - i mi2dazo[ 1, 2- a] pyri di ne- 6- car boxamni de
nmesylate salt formA 10 Exanple 1:3 150 g

2, 3-di net hyl - 8- (2, 6- (hnmet hyl benzyl am no) - N- hydr oxyet hyl -i m dazo[ 1, 2- a] pyri di
ne_. 6-caftwepdad-de nesylate salt formB was suspended in 11.25 m water and

101 m et hapol The ensj o S stirr at, aboyt . 40.,C h.. A sanpl e
was fil tergﬁ g&?-%ﬁ?ﬁ%&y@%ﬁ&ﬁ%@@@ﬁ@r@ dﬁ%@’e&‘é’ }“Flfl%@f[ﬁg@gw‘dinﬁ' consi st
of cryst al &c@boamiddih BN s410kr BOyas suspended in 6 ml water. The suspension was

di met hyl benzyl am no) - N“hydr oxyet hyl -im gazo[ll, 2- a] pyri di ne- 6- car boxam de
nesyl ate seadad with erystals oh2,3 chimethyll & (%6-dimethylbenzylamino)-N-hydroxyethyl-

2, 3-di net hyl.s 8- - di. et hyl henzyl am ng) - N\ [0 | =4 m dazoll ,2- 20
a] pyri di ne‘zﬁgc-lal,zﬁfl 6§JBW§EG'?F§ 05?%“15 ;qetsﬁ%% P ?%%%“Aﬁ‘g%g)n&h? 8‘15?7‘?3{08%&% nt

i nvent i on, stitfedl forGPproRlhREl; 28iduisiat PO 6V AlsaagpleWwafiltérid PAWHE kndZefl Bt | on
pattern, as in figure 1, exhibiti n& substantially the follow ng d-val ues

and i nt enstapleswasrsTifirhCRRYIR fa cpevisoficrystglofid Srmaty - 8-(46val ue Rel ative
Gyl ve Tt oS b Al B Hgfel 7 S
vw 4. 62 w @ltdamvwAWD 2005/ 058895 PCT/ SE2004/ 001909 23 7.3 w 4.49 w 3.56 m
10
Example 1:3
150 g 2,3-dimethyl-8-(2,6-dimethylbenzylamino)-N-hydroxyethyl-imidazo[1,2-a]pyridinex
6-carboxamide mesylate salt form B was suspended in 11.25 ml water and 101 m! ethanol.
The suspension was stirred at about 40 °C for 5 h. A sample was filtered off and analyzed.
15 The sample was verified (XRPD) to consist of crystals of 2,3-dimethyl-8-(2,6- _
dimethylbenzylamino)-N-hydroxyethyl-imidazo[ 1 ,2-a]pyridine-6-carboxamide mesylate
salt form A.

The crystals of 2,3-dimethyl-8-(2,6-dimethylbenzylamino)-N-hydroxyethyl-imidazo[1,2-
20 ajpyridine-6-carboxamide mesylate salt form A, according to the present invention, are
characterized in providing an X-ray powder diffraction pattern, as in figure 1, exhibiting

substantially the following d-values and intensities;

Form A Form A Form A

d-value Relative | d-value Relative d-value Relative
(&) intensity | (A) intensity | (&) intensity
11.4 Vs 5.7 S 3.96 m

93 ] 5.0 W 3.92 s

8.0 m 4.72 8 3.86 m

7.8 8 4.66 m 3.68 W

7.4 VW 4.62 \' 3.63 w




6.8 wW4.43 m3.42 w 6.5 vw4.35 m3.18 m 6.1 m4.29 w5.8 m4.10 w The
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ﬁ)[ 1, 2-a] pyri di ne- 6- car boxam de rresylpgfr@Eg%?f"me??r m A. The
and have been estimted w t hout any
relative intensities:
vs very strong >85 % 10 s strong 27-85% in nmedium 10-27 % w

- ak <5 0415 -* the relative iy
Fgésured Wt h varif4#Pe slit®. It

ative

ived from
that the
n of the
d so

5l NCl udgd herein

e.conpar

Differential sc
melting with an
% (20-100 C).

Ading c

005/ 0

|ori netry

gB95 PCT

4@28sC) opwform A

showed a

h endot he

ae. o
CCT ©TAasST

Single

T TS S

crystal s

diffraction anal'ysis showed that

space group P21/c with four

orm A crystalTrses as nmonoclinic in
nol ecules in the unit cell.

i son.
rm

f ca 0.5
X ray

t he

The unit cell

di mensi onsTheepeaks, idsotified witlhd-valycscalrubg) figm the Bragg formula and intensities, have
been extracted from the diffractogram of 2,3-dimethyl-8-(2,6-dimethylbenzylamino)-N-
hydroxyethyl-imidazo[1,2-a]pyridine-6-carboxamide mesylate salt form A. The relative

Definition relative intensities:

10

7.

m
W
W

15

very strong
strong
medium
weak

very weak

% relative intensity*

>85%

27-85%
10-27 %
5-10%

<5%

* the relative intensities are derived from diffractograms measured with variable slits.

It will be understood that the relative intensities of peaks may vary according to the

orientation of the sample under test and on the type and setting of the instrument used so

that the intensities in the X-ray powder diffraction traces included herein are illustrative

20

and not intended to be used for absolute comparison.

intensities are less reliable and have been estimated without any divergence slit conversion.

Differential scanning calorimetry (DSC) on form A showed an endotherm melting with an
onset of 255 °C.

25

TGA showed a decrease in mass of ca 0.5 % (20-100 °C).



5b =18.653(1) A ¢ = 15.794(1) A =90 R = 113.21(1) 7=90io0
V=2371.0(4) A3. The calculated density is D. =1.296(1) g /cnB. The crystals
of 2, 3-di met hyl - 8- (2, 6-di net hyl benzyl am no) - N- hydr oxyet hyl -i m dazo[ 1, 2-

a] pyridine m de nmesylate salt formA, according to the resent
i nvention, “%Jgoﬁ%gs%@ﬁar acterized in providing a Raman sp&cyRIA48 9P5h figure

8. Peaks fromthe spectrumwith relative intensities above 18.6 are
observed for the foll ow ng Raman shift$ (cm1 ): Raman shift (cni) Relative
intensity Raman shift (cn) Relative intensity 2935.9 56.2 1042.3 41.6
1671.2 31.8 877.6 33.6 1617.7 56.6 781.7 28.1 1597.2 35.8 708.6 18.6
1590. 4 39.SingdegysalX my diffaction anglysis shpwed thei form Aggystellisppasgneymslizicds 9

1385, 1 55,0 A gougPar yaf s thoffentés fatla B or ot oeh Bhedsiol Suete 0.5,
2005/ 0588 %burAGFHEE2004/ 001909 25 1258.2 42.0 228.2 33.2
a=8.575() A
s b=18.653(1)A
c=15.794(1) A
o =90°
B=113.21(1)°
¥ =90°
0 V=2371.0@)A°% .
The calculated density is D, = 1.296(1) g /em’.

The crystals of 2,3-dimethyl-8-(2,6-dimethylbenzylamino)-N-hydroxyethyl-imidazo[1,2-
a]pyridine-6-carboxamide mesylate salt form A, according to the present invention, are

15 characterized in providing 2 Raman spectrum as in figure 8. Peaks from the spectrum with

relative intensities above 18.6 are observed for the following Raman shifts (cm 1):

Raman shift (cm™) Relative intensity | Raman shift (cm™) | Relative intensity
29359 56.2 10423 41.6
1671.2 31.8 877.6 33.6
1617.7 56.6 781.7 28.1
1597.2 33.8 708.6 18.6
15904 394 554.9 23.7
1533.9 26.3 542.8 22.3
1484.4 22.6 535.7 259
1427.1 100.0 -1 501.2 299
1415.8 85.8 37%.6 252
1392.9 46.7 352.9 22.6
1383.1 - 55.8 338.1 28.8
1296.2 20.1 268.3 22.3
1271.1 25.5 239.7 39.8




1095.5 21.5 196.8 26.6 1059.7 20.4 2. Preparation of

2, 3-di met h0- 8- (2. 6-di net hvl benzyl am no) - N- hydr oxyet hyl - 5

i m dazol L2- a] pyri di ne- 6- car boxani de nesylate salt formB. Exanple 2:1 110 ¢
2,3-dineth 2 6- di met hyl benzyl am no) - N- hydr oxyet hyl - i mi dazo‘ilé 2-a] pyridi
ne- 6-carb Q&Pﬁ 88935 suspended in 550 m et hanol . 32 g GHEERHE ?9phon| c
acid, diluted with 10 80 m ethanol was charged. After rinsing wth ethanol
(30 m), the suspension was stirred at2?oomtenperature until conversion to
2, 3-di met hyl - 8- (2, 6-di net hyl benzyl ami no) - N-

hydr oxyethyl -inm dazo[1, 2-a]lpyridine-6-carboxam de nesylate salt form B was
conpl et e.[ 1Z58& suspensi on 45 cool ed to 282 at -10 C/ h33the crystalg were

i sol at ed lapd-—vactum—aed—oyer—the—rgh 30—TF—13B-g—of
2, 3-di net § (2, 6-di net i%h enzyl am no 1%0815 266
hydr oxyet [fjsg M dazo[ I, Z-[ajpyT | di ne- 6- clar boxam de nesylrate salt forip B was
obtained.|__Exanple 2:2 785 ¢
2, 3-di met hyl - 8- (2, 6-di net hyl benzyl am no) - N- hydr oxyet hyl -i m dazo[ 1, 2- a] pyri di
ne- 6-carboxam de was suspended in 350 m ethanol and cooled to 10 T. 21.9 g
20 net hanesul fonic acid, diluted wwth 56 m ethanol was charged. After
rinsing wth ethanol (44 m ), the suspension was stirred until conversion
to 2, 3-dinethyl - 8- (2 6-
di rrethylb SpATRHE

QEYEOWE= car boxani de

mes Iate of

R b AR AL

hydroxyet hyl -| m dazo[ 1, 2-a] pyri di ne- 6- car boxanm de nesylate salt formB were
i sol at ed 2 cuumdried at 30 C over night. Yield 99 % WD 2005/ 058895
PCT/ SE200 26 Example 2:3 20 ¢

2, 3-di et hM'O 382ﬁ-ﬁmﬁstﬂ&ﬂ@@ﬁﬁﬁﬁﬂﬂ%eﬁ@lﬂﬁ:hg%%@%ﬁ&%&dzﬁ[I@Z%Midiﬁe-a] pyridi

ne- 6-carboxam de was suSpended et’handl m xed w t wat er .

3.94 ml  nfeenboremide wes suspesiled indSP ol ethanglt 32 a methanesulphowt acidslibtedrwild at 7
C. The Sus@e@%tﬁ)a?xgwggsn%agehrwr ys{ﬁgﬁgﬁgéﬁﬂo?éb%),%é‘s%%&smﬁ Bfs SR e was

verified (

at room temperature until conversion to 2,3-dimethyl-8-(2,6-dimethylbenzylamino)-N-
hydroxyethyl-imidazo[1,2-a]pyridine-6-carboxamide mesylate salt form B was complete.
The suspension was cooled to 2 °C at—10 °C/h. The crystals were isolated and vacuum
dried over the night at 30 °C. 133 g of 2,3-dimethyl-8-(2,6-dimethylbenzylamino)-N-

15 hydroxyethyl-imidazo[1,2-a]pyridine-6-carboxamide mesylate salt form B was obtained.

Example 2:2
75 g 2,3-dimethyl-8-(2,6-dimethylbenzylamino)-N-hydroxyethyl-imidazo[1,2-a]pyridine-
6—car‘poxamide was suspended in 350 ml ethanol and cooled to 10°C.219¢
20 methanesulfonic acid, diluted with 56 ml ethanol was charged. After rinsing with ethanol
(44 ml), the suspension was stirred until conversion to 2,3-dimethyl-8-(2,6-
dimethylbenzylamino)-N-hydroxyethyl-imidazo[1,2-a]pyridine-6-carboxamide mesylate
salt form B was complete. The crystals of 2,3-dimethyl-8-(2,6-dimethylbenzylamino)-N-
hydroxyethyl-imidazo[1,2-a]pyridine-6-carboxamide mesylate salt form B were isolated
25 and vacuum dried at 30 °C over night. Yield 99 %.



2, 3-di net hyl - 8- (2, 6-di net hyl benzyl am no) - N- hydr oxyet hyl -i m dazo[ 1, 2- a] pyri di
ne- 6- carboxam de nesylate salt formB. Exanple 2:4 10 20 g

2, 3-di met hyl - 8- (2, 6- di net hyl benzyl am no) - N- hydr oxyet hyl - i mi dazo[ 1 2-a] pyri di
ne- 6-carhoxani de was suspended in 98.1 ml ethanol m xed w t m water.
3.94 M n¥PRYESEHI onic acid, diluted with 15 m et haﬁGIT’SE?r@é’“Q}PI‘Qrged at 2
C. During the charging procedure t he suspensi on was seeded with crystals
of 2, 3-di met hyl - 8- (2, 6- 26

di met hyl benzyl am no) - N- hydr oxyet hyl -i m dazo[ 1, 2- a] pyri di ne- 6- car boxam de
nmesylate is salt formB. The suspension was stirred and sanpled after 6
hours. TheEsenpi 23was verified (XRPD) to consist of crystals of

2, 3-di net hyl - 8- 65 dj | b | am no) < N\- . o
o vyt vl & 2o s S R AN B N pormethel ricapl1 2emlpvridier, o
Exanpl e 2: §c&Boxkehife was suspended in 99.2 ml ethanol mixed with 0.8 ml water. 3.94 m]

2, 3-di net hyI 8- (2, 6-di net hyl benzyl am no) - N- hydr oxyet hyl -i m dazo[,

1, 2- a] pyr i witheneselfopie m&mn@é mgSmsapl@mbﬁaa oharged at 7 1. AChgrsugpansion was 97 ni

met hanesul foni.c_acid e th 11 i.sa a t .10 C
The. sushenriaH s Siited iy S 368" Fheimi<tins ERER! CERERLY SRSuBRErRaRac
verified (XRoiRhethfl-8@6-titel8ibentylsihlo NJE dEox3eth IIBﬁlHéﬂ 2-a]pyridine-6-

(2, 6-di net hyI be nzﬁl acrﬁ‘?o) I\ﬂli-yrllydg?%lxyet yl }1 mﬁ’;zg[l %yr:llp i ne- 6- carboxam d
e 25 mesytapeasidermgsylata salt foBpl e 2:6 2.0 g

2, 3-di net hyl - 8- (2, 6-di net hyl benzyl am no) - N- hydr oxyet hyl -i m dazo |

1, 2-a] pyridi ne- 6-carboxam de nesyl ate salt form A was suspended in 3 m

et hanol . TEmmpIieshensi on was 30 seeded with a "small anount" of

o ot ol & B st ) B e B Ry N bvdrorysthyl imidasol L. 2yl 5 The

suspensi onmm&xﬁﬁldéw%\}%y@aemM1 181 eth@RImbRARAMAL. 9 6 waldde304 ¥t al s were
i sol ated. A sanple was 2005/ 058895 PCT/ SE2004/ 001909 27 verified (XRPD)

to consi st methangsyifonig aciddilpted mrhriétmiwthaaol@ wagchpirgediah § "6 eRusigthe no) - N-
nydr oxyet gl Lol agohl e Wudpehdich s QSR RJAGIE FF3MALSySEL s O M B

Exanpl e 2:
dimethylbenzylamino)-N-hydroxyethyl-imidazo[1,2-a]pyridine-6-carboxamide mesylate .

15 salt form B. The suspension was stirred and sampled after 6 hours. The sample was
verified (XRPD) to consist of crystals of 2,3-dimethyl-8-(2,6-dimethylbenzylamino)-N-
hydroxyethyl-imidazo[1,2-a]pyridine-6-carboxamide mesylate salt form B.

Example 2:5

20 10 g 2,3-dimethyl-8-(2,6-dimethylbenzylamino)-N-hydroxyethyl-imidazo[ 1,2-a]pyridine-
6-carboxamide was suspended in 47 ml iso-propanol. 1.97 ml methanesulfonic acid,
diluted with 11 ml iso-propanol, was added at 10 °C. The suspension was stirred over night
and then sampled. A sample was verified (XRPD) to consist of crystals of 2,3-dimethyl-8-
(2,6-dimethylbenzylamino)-N-hydroxyethyl-imidazo[1,2-a]pyridine-6-carboxamide

25  mesylate salt form B.

Example 2:6

2.0 g 2,3-dimethyl-8-(2,6-dimethylbenzylamino)-N-hydroxyethyl-imidazo[1,2-aJpyridine-

6-carboxamide mesylate salt form A. was suspended in 3 ml ethanol. The suspension was
30 seeded with a “small amount” of 2,3-dimethyl-8-(2,6-dimethylbenzylamino)-N-

hydroxyethyl-imidazo(1,2-a]pyridine-6-carboxamide mesylate salt form B. The suspension

was stirred over night at room temperature. The crystals were isolated. A sample was



5 2.0 g of

2, 3-di met hyl - 8- (2, 6-di net hyl benzyl am no) - N- hydr oxyet hyl -i m dazo[ 1, 2-

a] pyri di ne- 6-car boxam de nesylate salt form A was suspended in 3 m of

et hanol / net hanol q(&l: 1). To the suspension, 10 ng of 2, 3-dinethyl-8-(2,6-

di met hyl beKQyIEHT88S) - N- hydr oxyet hyl -i mi dazo[ 1, 2-a] pyri HFﬁ’éE%"-"i!éql%(Bxam de
nmesyl ate salt form B was added. Stirrin9 was continued for 17 h in room
tenperature. The solid, io 2

2, 3-di net hyl - 8- (2, 6-di et hyl benzyl am no) - N- hydr oxyet hyl -i mi dazo[ |, 2-a] pyri di
ne- 6- carboxam de nesylate salt formB, was filtered off. Yield 87 %

Exanpl e 2:wrified)(RPD) fo consist of crystals of 2,3-dimethyl-8-(2,6-dimethylbenzylamino)-N-

e A S

m et hanol /i so-propanol (1:1). To the suspension, 10 ng of
2, 3-di net hécla- 8-(2,6-di net hyl benzyl am no) - N- hydr oxyet hyl -
i mdazo[ 1, H‘Pfﬂﬁ?r-'?di ne- 6- car boxam de nesylate salt form B was added as

seeds. <Thayg ﬁg?E,gT’Iﬁ%?tz];éﬂ\%fz,é-Hidétﬁﬁbéﬂyﬁﬁhib@N-ﬁy&Bxfeﬁﬁ%ﬁmi,QI ure. The
di me]t h%/l bajl(zj}yitﬁﬁﬁ}?arboxah;idkmu?ﬁt?gdlt-ﬁénh?gwns[sﬁsﬁléngjy;ﬂirdi ofe- I6 czzir goign‘i de
nmes at e S or | er.e . % e .
2, 3 di ot @Bﬁ'elﬁt,h%f-"’&ﬁibr ﬁ@?‘ﬁe‘%&ﬁ% @Wﬁ%gﬁﬁi}g‘{lr&a@gdazo[ 1, 2- a]g pyri di
ne- 6-car s W@Qﬂ%@%ﬂyémyﬁl&iﬁgoﬁﬁjlﬂ?ﬂlidiné[bﬁar%ﬁﬁﬁﬁ% nREyINES

0 g ne

tenpered to 27C 25 °when a m xture of anesul fonic acid and 26 i

et hanol  wesslterae was pdded. Stgringas cansinuat for 47,B perrorismperatuss dhegolidy 0C and

StLT o0 OvER ahailie Gea ol AL A GRTBENIH, o0y ER LS 1 35 Rlnt 8. onsi st of

hydr oxyet hoatboxamila neisgliat-sal} formi Bliwes-fiteredrafid Xaetd 82 Y%resyl ate salt form B.
Yield: 95 % 30 WO 2005/058895 PCT/ SE2004/ 001909 28 Exanple 2:10 15 g

2, 3-di net hyl - 8- (2, 6-di et hyl benzyl am no) - N- hydr oxyet hyl -i mi dazo[ |, 2-a] pyri di
ne- 6-car bgpgppiaesgwas suspended in 70 m ethanol and tenpered to 37C when a

m xture of 4.3 g nethanesulfonic acid and 3 m ethanol was added during 18
m nut es. TAeg 2 sdimgthybf-(2,6-dimethylbenzylamino)-N-hydroxyethyl-imidazo[1,2-a]pyridine-

15 6-carboxamide mesylate salt form A was suspended in 3 ml-ethanol/iso-propanol (1:1). To
the suspension, 10 mg of 2,3-dimethyl-8-(2,6-dimethylbenzylamino)-N-hydroxyethyl-
imidazo[1,2-a]pyridine-6-carboxamide mesylate salt form B was added as seeds. The
suspension was stirred in 16 hours at room temperature. The solid 2,3-dimethyl-8-(2,6-
dimethylbenzylamino)-N-hydroxyethyl-imidazo{1,2-a]pyridine-6-carboxamide mesylate

20 salt form B was filtered off. Yield 93%.

Example 2:9
15 g 2,3-dimethyl-8-(2,6-dimethylbenzylamino)-N-hydroxyethyl-imidazo[1,2-a]pyridine-
6-carboxamide was suspended in 70 ml ethanol. The suspension was tempered to 27°C

25 when a mixture of 4.3 g methanesulfonic acid and 26 ml ethanol was added during 18
minutes. The suspension was cooled to 0°C and stirred over night. The isolated compound
was verified (XRPD) to consist of 2,3-dimethyl-8-(2,6-dimethylbenzylamino)-N-
hydroxyethyl-imidazo[1,2-a]pyridine-6-carboxamide mesylate salt form B. Yield: 95 %.

30



s was cooled to OC and stirred over night. The isol ated conpound was
verified (XRPD) to consist of

2, 3-di met hyl - 8- (2, 6-di met hyl benzyl am no) - N- hydr oxyet hyl -i m dazo[ 1, 2-

a] pyridi ne-6-carboxam de nesylate salt formB. Yield: 97 % Exanple 2:11 10
68.8 kg 2, WOREIN - 8- (2, 6- di net hyl benzyl ani no) - N- hyd?&%@@%‘l‘ﬁ‘/ﬂﬁ?‘?ﬁ dazo[ 1, 2-
a) pyri di ne- 6- car boxam de was suspended in 257 kg ethanol and tenpered to
30-32C. 10 %of a mixture of 20 kg meRhanesul fonic acid and 40 kg et hanol
was added during 14 mnutes and then seeded with 600 g of

2, 3-di net hyl - 8- (2, 6-di et hyl benzyl am no) - N-

hydr oxyet rﬁ(l - ﬂg?@o[ 1, 2-a] pyri di ne-6-carboxam de nesylate salt formB. The
resi due of 8P i xture of ethanol and nethanesul fonic acid was added
during 97 y® N SPeNS| 6. [BFilhs 1 ist of
2.5 di et L P R R R AR R Rty BhioF 2 afbyRARS

hydr oxyet hetarboXaghideolds, sispehiied in 00 mel-ethanelrand xanpegie] to833C svhen s alittafefm B. The

suspension was cooled to 10C and then the crystals were isolated. Yield: 85
% 20 Exarfp} g nethppespifonig acid and 3 ml ethanol was added during 18 minutes. The suspension

ne- 6 cor BRAPRE AL SDHRAEH Hetl 782 by et naots o i EERYD 5,5

m xture Ofco%%létl-o@zbgdiﬁﬁhl}ﬁmﬁ,eldﬁ@&hﬁb&%ﬂuﬁﬁuj-ﬁﬁyﬁgyﬁ&ﬂ}@m}dammadded during

99 m nut es owed by “anot’her 34" kg of ethano e ‘suspensi on was cool ed
t o 10C and]saidiectcaboammide mesyktesabFomaBpYeldi®3 %.erified to consi st of

2, 3-di met hyl - 8- (2, 6-di net hyl benzyl am no) - N-

hydr oxyet hyl -i mi dazo[ 1, 2-a] pyri di ne- 6- car boxam de nesyl ate salt form B.
Yield: 92 8 1057

2, 3-di net hyfl) g (22]6 di met hyl benzyl am no) - N- hydr oxyet hyl -i m dazo[ 1, 2- a] pyri di
ne-6 3¢ CaaBkalBdemeRelys-2 6 dismitylienrylaminopdlelydidxygthly Pintibiezopl, s ent
invention, is characterized in WO 2005/ 058895 PCT/ SE2004/ 001909 29

provi di ng apyridinesf-casboxaanderwas sugpepilesingay ke ethanel and fempierpdite 38-32%¢hi bi ti ng

substanti al | he . fol |.awi.n -val ues. and in sities: For Form B Form B

- val e Rei0abof 8 et of 20k aiapEniioa At B g RE strasl s AdRaufink T 4

intensity fihtel BPREH beéded with 600 g of 2,3-dimethyl-8-(2,6-dimethylbenzylamino)-N-
hydroxyethyl-imidazo[1,2-a]pyridine-6-carboxamide mesylate salt form B, The residue of

15 the mixture of ethanol and methanesulfonic acid was added during 97 min. The suspension
was sampled and was verified to consist of 2,3-dimethyl-8-(2,6-dimethylbenzylamino)-N-
hydroxyethyl-imidazo[1,2-a]pyridine-6-carboxamide mesylate salt form B. The suspension
was cooled to 10°C and then the crystals were isolated. Yield: 85 %.

20 Example 2:12
75 kg 2,3-dimethyl-8-(2,6-dimethylbenzylamino)-N-hydroxyethyl-imidazo[1,2-a]pyridine-
6-carboxamide was suspended in 276 kg ethanol and tempered to 31-32°C. A mixture of
21.8 kg methanesulfonic acid and 44 kg ethanol was added during 99 minutes followed by
another 34 kg of ethanol. The suspension was cooled to 10°C and sampled after 6 h. The

25 sample was verified to consist of 2,3-dimethyl-8-(2,6-dimethylbenzylamino)-N-
hydroxyethyl-imidazo[1,2-a]pyridine-6-carboxamide mesylate salt form B. Yield: 92 %.

2,3-dimethyl-8-(2,6-dimethylbenzylamino)-N-hydroxyethyl-imidazo[ 1,2-a]pyridine-6-

30 carboxamide mesylate salt form B, according to the present invention, is characterized in



19.5 w6.8 w4.72 in

in 3.89w 83s55in3.68w 7.8w4.96 w3.26 m 5 The peaks, i

wi th d-values calculated fromthe Bragg formula and intensities,

extracted fromthe diffractogram of
2, 3- di met hYYP-28%958833 4 net hyl benzyl ani no) - N
hydr oxyet hyl -i m dazo[ 1, 2- a] pyri di ne- 6-carboxam de rnesylate salt form B. The

relative

di vergence slit conversion.
Intensities of peaks may vary according to the

10 It will

PCT/SE2004/001909

have

11.8 s 6.5w4.52 m 11.1in 6.4 w4.35w 9.8 vs 5.9

dentified
been

intensities are |less reliabl @and have been estimated without any
be understood that the relative
orientation of the sanp

l e

under t estpravidingranXmytpppderdifirastion pattgrmo s mHigur 2 texhibiiing substantislly thehat t he
intensities,in the X-ray,powder diffraction traces included herein are
il ustratiégowg’lggl‘@esﬁ%??ﬁ@éﬁ‘ef’o be used for absolute conparison. is

Vs very strong > 60
viv very weak <5 % WO

Definition relative intensities:

% s strong 30-6

%relative intensity*

2005/ 058895 PCT

fromdiffractogf
calorinmetry (DS(
C and an endot hg

nni ng
et of 112

% 20 in medium 10-30% w weak 5-10%

BorwoB4/ 001999 _ SE Fﬁrmﬁeurel at | ve i rﬁrtzapfﬁ ti es are ddri ved
bR AN XA TS A L T

(A Mel tingtenkith dpApnset pitedBiBy C.| (A) intensity

19.5 w 6.8 W 4.72 m

11.8 ] 6.5 w 4.52 m

11.1 m 6.4 A/ 4.35 W

9.8 Vs 59 m 3.89 W

8.3 s 5.5 m 3.68 w

7.8 w 4.96 w 3.26 m

The peaks, identified with d-values calculated from the Bragg formula and intensities, have

been extracted from the diffractogram of 2,3-dimethyl-8-(2,6-dimethylbenzylamino)-N-

hydroxyethyl-imidazo[1,2-a]pyridine-6-carboxamide mesylate salt form B. The relative

intensities are less reliable and have been estimated without any divergence slit conversion.

10

1t will be understood that the relative intensities of peaks may vary according to the

orientation of the sample under test and on the type and setting of the instrument used so

that the intensities in the X-ray powder diffraction traces included herein are illustrative

and not intended to be used for absolute comparison.

15

Definition relative intensities:

-]

20

QEB

very strong
strong
medium
weak

very weak

% relative intensity*
> 60 %

30-60 %
10-30 %

5-10%
<5%



5 TGA showed a decrease in mass of ca 0.2 % (21-100 C). Single crystals X
ray diffraction analysis showed that formB crystallises as triclinic in the
space group P(-1) (space group No. 2) with four nolecules in the unit cell.
The unit cell dinensions were found to be: 10 a=8.440(1) b = 14.244(1) c=

19.898(1) = 3(1) 0 =099.88(1) is y=96.81(1) V = 2333.5(4) A3. The
cal cul at ed‘%&e’ﬂ%s("?’gﬂs‘?s D =1.317(1) g /cnB. The crystals P&T/SEZOO‘”OOI(”Q

2, 3-di met hyl - 8- (2, 6-di net hyl benzyl am no%- N- hydr oxyet hyl -i m dazo[ |, 2- 20

a] pyri di ne- 6- car boxam de nesyl ate sal t3%orm B, accordi ng to the present

I nvention, are characterized in providing a Raman spectrumas in figure 9.
Peaks fromthe spectrumwith relative intensities above 18.6 are observed
for the fdJ!thewilaye Redensities prefdesived fom)diffimeingiams mensured yyth Retiablg slids.i nt ensi ty
Raman shift (cm Relative intensity 2937.4 53.5 1100.1 21.9 2928.8 41.9
1040.8 50.7 1671.4 33.5 964.9 18.6 1617.0 47.9 888.2 34.4 1590.3 39.1

871.9 28. DifferdBalBcatidind cdlbfimetrd {DBC) 34 80mB Hbwied 4b bxdthdithal eddht W63 058895
PCTI SE20041001909 31 1461.0 21.4 710.3 18.6 1426.4 81.9 553.1 26.0
onset of 112 °C and an endotherm melting with an onset of 255 °C.

TGA showed a decrease in mass of ca 0.2 % (21-100 °C).
Single crystals X ray diffraction analysis showed that form B crystallises as triclinic in the
space group P(-1) (space group No. 2) with four molecules in the unit cell. The unit cell
dimensions were found to be:
10 a=8.440(1)
b= 14.244(1)
c= 19.898(1) A
o= 93.03(1)°
B =99.88(1)°
15 y= 96.81(1)°
V =2333.5(4) A,
The calculated density is D = 1.317(1) g fem’.

The crystals of 2,3-dimethyl-8-(2,6-dimethylbenzylamino)-N-hydroxyethyl-imidazo[1,2-
20  alpyridine-6-carboxamide mesylate salt form B, according to the present invention, are
characterized in providing a Raman spectrum as in figure 9. Peaks from the spectrum with

 relative intensities above 18,6 are observed for the following Raman shifts (cm'l):

Raman shift (cm™) | Relative intensity | Raman shift (cm™) | Relative intensity
2937.4 53.5 1100.1 219
2028.8 41.9 1040.8 50.7
1671.4 335 964.9 18.6
1617.0 47.9 888.2 344
1590.3 39.1 g71.9 284
1533.8 20.9 777.4 31.6
1480.7 20.9 751 .4. 19.1




1417.3 100.0 536.1 26.5 139.4.4 50.2 501.3 31.2 1383.1 59.1 382.3 22.3
1357.5 20.9 353.1 25.6 1305.8 24.7 335.5 32.1 1280.3 19.1 285.4 22.8
1254.9 55.8 241.1 41.4 1163.5 22.8 198.9 22.3 3. Preparation of

2. 3-di et hyl - 8- (2. 6-di net hyl benzyl am no) - N- hvdr oxyet hv.

1. 2- al pvr W We5/@8¥Ar boxani de nmesyl ate salt formC. 5 5&?@%&%6%% 5

2, 3-di met hyl - 8- (2, 6- (Enet hyl benzyl am no) - N- hydr oxyet hyl -i m dazo[ 1, 2- a] pyri di
ne- 6-carboxami de mesylate salt ( mixtdre of Form A and Form B) was
suspended in 0.75 m water. The suspension was stirred at 22 C during 24 it
A sample was verifjed ( D_to io consist of crystals of
2, 3-di ne Mﬁl—(B (2, 6- (Hmef Ilwbenzyl am' n ?1(N3 hydroxyethyﬂg.é

i m daZO[ Saammsy tHre—-6 boxam-de—n te—satt—Fgmr-C
2, 3- di mef in@ -(2, 6-di ne} %(;? benzyl am ng ?gﬁhydr oxyet h 6=q m dazo[ 1, 2+ a] pyri di
ne- 6- carpgpadn de€ nesyTaf gpgg@l T Torm CTlsggeording T 0 (tfges présent Tnvention,

is charatcterized in is providing an X-tay powder difflraction patt , as in
figure 3| 129 biting subsf@Atially the|50b3l owi ng d- véllLBes and i ntensi ties;
20 WO 20 *\EILJ;QQnU PCT. SE’)DMI 004909—32- FermrE—FermE—F e

Rel ati ve Egﬁall ue Rel atlvcg Lval ue Rel af? (A) inter ?%/ (A |nten§|ty (A
intensityyzgds T VS 4,88 Fp@980 S  10. 7[§5#167 S 3. 76 (956

1305.8 24.7 3355 32.1
1280.3 19.1 2854 22.8
1254.9 55.8 241.1 41.4
1163.5 22.8 198.9 22.3

3. Preparation of 2.3-dimethyl-8-(2.6-dimethylbenzylamino)-N-hydroxyethyl-
imidazo[1.2-alpyridine-6-carboxamide mesylate salt form C.

Example 3:1

0.5 g 2,3-dimethyl-8-(2,6-dimethylbenzylamino)-N-hydroxyethyl-imidazo[1,2-a]pyridine-

6-carboxamide mesylate salt ( mixture of Form A and Form B) was suspended in 0.75 ml

water. The suspension was stirred at 22 °C during 24 h. A sample was verified (XRPD) to
10 consist of crystals of 2,3-dimethyl-8-(2,6-dimethylbenzylamino)-N-hydroxyethyl-

imidazo[1,2-a]pyridine-6-carboxamide mesylate salt form C.

2,3-dimethyl-8-(2,6-dimethylbenzylamino)-N-hydroxyethyl-imidazo[ 1,2-a}pyridine-6-
carboxamide mesylate salt form C, according to the present invention, is characterized in
15 providing an X-ray powder diffraction pattern, as in figure 3, exhibiting substantiaily the

following d-values and intensities;

20



10.3 s 4.43 m3.57 s 7.1 m4.39 m3.51s 6.8s 4.20s 3.4 m 5.8s 4.03 m
3.35s 5,75 3.9553.31m 55m3.92 s 3.17 m 5.2 m3.83 m2.90 m The
peaks, identified with d-val ues calculated fromthe Bragg fornula and
intensities have been extracted fromthe diffractogram of

2, 3- di met hYP-2895058885 §i et hy| benzyl ani no) - N- PCTISE2004/001909
hydroxyethyl-ln1dazo[1,2-a]pyridine-6- irboxanide mesylate salt formC. The
relative s intensities are less reliab and have been estinmated w thout any
di vergence slit conversion. Definition relative intensities: %relative
intensity* vs wvery strong > 85 %10 s.-strong 27-85% mounedium 12-27 % w

weak 6-12% vw vEnylQ/eak <6 % i s|Formne rel at | ve i nFeme{ties are defived from
di ffract ograns astured st TGATshomed Grgase i n mass
of ca 0.2 % (21} L7 abl W@@GPG%@U&/ Neht 3¥‘§ Br epar at i on

of 2, 3-di nmet hyl (2 6 dipredsieyl b y| am napteddityy d et hyl |t

I m dazo[ 1, 2- a] py@f)dl ne-6-car %ya ()S(Zi)p nesyl ate ﬂ;,:ql @?‘Q/)r mD Hléfgmyl el4:-1 5 A
suspensi on of crlﬂsl' aI s ofvs 4.88 5 3.80 s
2, 3-di net hyl - 8- —ch III:LII_yIU[‘,rIIL o) =ity droxy
i m dazo[ 1, 2- a] pyf 1 di ne- §5car boxa *‘-ﬁ’é mesyl®at e sal { '5"7gr m C [#as i sol ated, the
crystals were dm_@d shggtTy 1'n ppam-air.|p sanpl eswas andlgysed (XRPD) and

was verified tolconsistlof crystals of
2, 3-di net hyl - 8-( 2} 6- di mgwmhy| benzy#3%i no) -{M hydr oxyéshyl - i nfisdazo[ |, 2-

6.8 ] 420 s 3.44 m
5.8 s 4.03 m 3.35 ]
5.7 ] 3.95 ] 3.31 m
55 m 3.92 8 3.17 . m
5.2 m . 13.83 m 2.90 m

The peaks, identified with d-values calculated from the Bragg formula and intensities, have
been extracted from the diffractogram of 2,3-dimethyl-8-(2,6-dimethylbenzylamino)-N-
hydroxyethyl-imidazo[1,2-a]pyridine-6-carboxamide mesylate salt form C. The relative

s intensities are less reliable and have been estimated without any divergence slit conversion,

Definition relative intensities:

% relative intensity*
Vs very strong >85%
0 S strong 27-85 %
m medium 12-27%
w - weak 6-12%
W very weak <6 %

15 * the relative intensities are derived from diffractograms measured with variable slits.

TGA showed a decrease in mass of ca 0.2 % (21-75 °C).



a] pyri di ne- 6-carboxam de nesylate salt formD. 10
2, 3-di met hyl - 8- (2, 6-di net hyl benzyl am no) - N- hydr oxyet hyl -1 m dazo[
1, 2-a] pyri di ne-6- carboxam de nesylate salt formD, according to the present
i nvention, is characterized in providing an X-ray powder diffracti
pattern exHPBPOPSubstantially the fol lowing d- val ué’gT’aSﬁEfm“’H‘tlg‘??mtles 15
Form D Form D Form D d-value Rel ative d-val ue Rel ative d-value Relative (A
intensity (A) intensity (A) intensity 333.8 s 5.1 m3.71w 9.1 s 5.0 w 3.59
m 7.2 w4.8 w35 m 6.9s5 462 m3.39w 6.4s5 443 w3 13w 59 m4. 19
m2.64 w 5. 8 m3 92 m2.38 m 5.6 w 3.87 m The peaks |dent|f|ed with

& | Predaztio " 3 6-dimethylbanzyle \ pethylhave been

hydr oxyet hyI -im dazo[ 1, 2- a] pyr| di ne 6- car boxam de nesylate salt formD. The
relative 20 intensities are less reliable and have been estinated w t hout
any di ver gBrampledilt conversi on. WD 2005/ 058895 PCT/ SE2004/ 001909 34

Def i ni ] on, GLRLLNLof B ENSHED S Simdhyie) B4 HncliBhRANihkino) RN RIHTLO % M
imidazo[1,2-a]pyridine-6-carboxamide mesylate salt form C was isolated, the crystals were
dried shortly in open-air. A sample was analysed (XRPD) and was verified to consist of
crystals of 2,3-dimethyl-8-(2,6-dimethylbenzylamino}-N-hydroxyethyl-imidazo[1,2-
ajpyridine-6-carboxamide mesylate salt form D.

10

2,3-dimethyl-8-(2,6-dimethylbenzylamino)-N-hydroxyethyl-imidazof 1,2-a]pyridine-6-
carboxamide mesylate salt form D, according to the present invention, is characterized in
providing an X-ray powder diffraction pattern exhlbltmg substantlally the following d-
values and intensities;

15

Form D Form D Form D

d-value Relative d-value Relative d-value Relative
ey intensity | () intensity | (&) intensity
13.8 $ 5.1 m 3.71 w

9.1 5 5.0 w 3.59 m

7.2 w 4.85 w 3.55 m

6.9 § 4.62 m. 3.39 w

6.4 8 443 \4 3.13 w

5.9 m 4.19 m 2.64 w

5.8 m 3.92 m 2.38 m

5.6 w 3.87 m

The peaks, identified with d-values calculated from the Bragg formula and intensities, have
been extracted from the diffractogram of 2,3-dimethyl-8-(2,6-dimethylbenzylamino)-N-
hydroxyethyl-imidazo[1,2-a]pyridine-6-carboxamide mesylate salt form D. The relative

20 intensities are less reliable and have been estimated without any divergence slit conversion.



vw very weak <7 % * the relative intensities are derived fromdiffractograns
measured with variable slits. io Single crystals X ray diffraction anal ysis
showed that formD crystallises as triclinic in the space group P(-1)

(space group No. 2) with four nolecules in the unit ceg), it cell
di mensi oné"(glé’f’gos%')énd to be: a= 8.613(1)A b = 15. 908(% T"%-Egﬁé()\j{(yg;_lg.ml( 1) A

a= 70.27(1) 43 = 89. 14(1) y= 74. S%gl) 20 V = 2407.5 A3. The cal cul ated
density is D =1.301(1) g /cnB. 5. Preparation of 23

-di net hvl - 8- (2. 6-di net hyl benzyl am no) - N- hvdr oxyet hvl - 25 i m dazof

1, 2-a] pyri di pe- 6-carboxani de nesylate salt formE Exanple 5:1 A suspension
of cryst lebngiongelativg iplepes: 8- (2] 6- di net hyl benzyl ani no) - N- hydr oxyet hyl -

i mdazo[ 1, 2-a] pyri di ne- 6‘03“’)998(%{%% ¥l ate salt form C was isolated at
room 30 tenperature. The crystals were gri ed at 40 C by vacuum over the

ni ght. The crysitalgs were aré@Dysed (XRPD) and verified to consist of
crystals of 2, 3-dinethyl -8-(3, %\D 2005/ 058895 PCT/ SE2004/ 001909 35

di met hyl B&nzyl - N hydro1 S@t yl -i m dazo[ 1, 2- a] pyri di ne- 6- car boxam de
mesyl at e  sal t wkge m E. 7-17%

2, 3-di net hyl - 8- (2, 6-di net hyl benzyl am no) - N- hydr oxyet hyl -i m dazo[

1, 2- a] pyri®di nev@ysvealir boxami<ddenesyl ate salt formE, according to the
present invention, is characterized in providing an X-ray powder
diffraction pattern, as in figure 4, exhibiting substantially the follow ng

d- val ues *ahelrelative bitérisities arefderinedrdrn diffractbgrams neasured with variable slits.

10 Single crystals X ray diffraction analysis showed that form D crystallises as triclinic in the
space group P(-1) (space group No. 2) with four molecules in the unit cell. The unit cell
dimensions were found to be:
a= 8.613(1)A
b= 15.908(1) A

15 ¢= 19401(1) A
o=70.27(1) °
p= 89.14(1)°
y= 74.86(1) °

20 V=2407.5 A%

The calculated density is D, = 1.301(1) g /om’.

5. Preparation of 2.3-dimethy!-8-(2,6-dimethylbenzylamino)-N-hydroxyethyl-
25 imidazof1.2-aJpyridine-6-carboxamide mesylate salt form E.

Example 5:1
A suspension of crystals of 2,3-dimethyl-8-(2,6~-dimethylbenzylamino)-N-hydroxyethyl-
imidazo[1,2-a]pyridine-6-carboxamide mesylate salt form C was isolated at room

30 temperature, The crystals were dried at 40 °C by vacuum over the night. The crystals were
analysed (XRPD) and verified to consist of crystals of 2,3-dimethyl-8-(2,6-



d-val ue Rel ative d-value Relative d-value Relative (A) intensity (A
intensity (A intensity 12.5in 5.5 m3.82 in 10.1 s 5.1in3.71in 9.5
vs 4.61in 3.41 m 6.8 w4.41 w2.98 m 6.2 in4.14in6.1s 3.88 in to The
peaks, identifi with d-values calculated fromthe Bragg fornula and
intensitie@bzﬂ(gg’gss%een extracted fromthe diffractogrdmlGE2004001909

2, 3-di met hyl - 8- (2, 6-di net hyl benzyl am ng% N- '

hydr oxyet hyl -i mi dazo[ 1, 2-a] pyri di ne- 6- €ar boxam de nesylate salt formE. The
relative intensities are less reliable and have been estinmated w t hout any

di vergence slit conversion. is Definition relatjve intensities: %relative
i nt ensi t y*dimetsylhenzylastingyihydrpgyethyd-imidage(d.2g5pyrisling-6carbpramidemesylas o0 20 w
weak 5-10% y weak <5 % * the relative intensities are derived from

di ffract ograns neasured with variable slits. WD 2005/ 058895
PCT/ SE2004/ 001909 36 TGA showed a decrease in mass of ca 0.2 % (21-200 C).

6. Preparation of 2, 3-di.methyl-8-(2, 6-di net hyl benzyl anj no).- N-hvdroxvet hyl - s
i mi dazo( 1,223-37159%%(%@: me@w%&%fmo)nﬂ?ynﬁ%}é{e@ﬁr@1435%#?1135%%%ﬁe 6:1 3.0 g
Of rm| t . . - . . . .

2. 3 di ret KETPORpige mesylate splt fopn B, apcording to the present invention, is chemcterizefl iy

a] pyri di ngrévidiag hoXamy dewde siffacteongmiternf ay imfiguieals exhibipng dehdtantially. 68 . wat er

and 3.85 Jo m ethanol...The .suspension was stirred at -10 C for 4 days. A
Sl vasofPine RadtgY pid pfiRsies

Form E Form E Form E

d-value | Relative d-value Relative d-value Relative
A)  |intensity | (&) intensity | (A) intensity
12.5 m 5.5 m 3.82 m

10.1 8 5.1 m 3.71 m

9.5 Vs 461 m 341 m

6.8 w 441 w 2.98 m

6.2 m 4.14 m

6.1 5 3.88 m

10 The peaks, identified with d-values calculated from the Bragg formula and intensities, have
been extracted from the diffractogram of 2,3-dimethyi-8-(2,6-dimethylbenzylamino)-N-
hydroxyethyl-imidazo[1,2-a]pyridine-6-carboxamide mesylate salt form E. The relative

intensities are less reliable and have been estimated without any divergence slit conversion.

15 Definition relative intensities:

% relative intensity*

V8 very strong >70%
s strong 33-70 %
m medium 10-33 %
20 W weak 5-10%
vw very weak <5%

* the relative intensities are derived from diffractograms measured with variable slits.



anal yzed. The sanple was verified (XRPD) to consist of crystals of

2, 3-di met hyl - 8- (2,

6-

di met hyl benzyl am no) - N- hydr oxyet hyl -i m dazo[ 1, 2- a] pyri di ne- 6- car boxani de
nmesylate salt formF. is Exanple 6:2 3.0 g

of 2, 3- di mEYRYIEEIEY 6- di met hyl benzy!l ani no) - N hydr oxyet RYTSERMPHEEP, 2-

a] pyri di ne- 6- car boxam de nesylate salt form A was suspended in 4.5 mM of a
m xture of ethanol and water (1:1) . Phe suspensi on was stirred at room
tenperature during 4 days. A sanple was verified (XRPD) to consist of
crystals of 2,3-dinethyl-8-(2,6 20

di met hyl benzyl am no) - N- hydr oxyet hyl -i m dazo[ 1, 2- a] pyri di ne- 6- car boxam de

nmesyl at e Lt.fo
> 3 di et hEPAgIPY
1, 2-a] pyri di ne-6-

I nventi on,
pattern,

IPS chz%racterlzed in_ 25 I’OVI d| ng an X-

&g% g‘?cﬁ%af%iﬁ%%ﬁggfaa%z %521'@% gpoxyet hyl -i m dazo[

car boxam de nesylate salt formF according to the present
ray povvder di ffraction
pydrop ng d-val ues

and i ”t?r‘sﬁﬁlh«’[z%g fop%EmE&bd‘ ngrg{d%sga%%g?m%q% ati e dval ue Rel ative

d-val ue” Refat

CA) - rncens CAj tmtensity (A intensity 13.5 s 4.52 in

3.63 s WO 2005/ 058895 PCT/SE2004/001909 37 8.1 w4.44 w3.60m 7.9 m4.35
w 3.50 w 7.2[@ 18 m3.26 w 6.9 s 4.15 m3.05w 58 m4.07 m3.02 w 5.7

m3.96 m

B4 m3.92m2.70m 50s 3.78w2.65w 4.62 m3.70 s

3.0 g of moist 2,3-dimethyl-8-(2,6-dimethylbenzylamino)-N-hydroxyethyl-imidazo[ 1,2~
a]pyridine-6-carboxamide mesylate salt form A was suspended in 0.68 ml water and 3.85
10 ml ethanol. The éuspension was stirred at -10 °C for 4 days. A sample was filtered off and
analyzed. The sample was verified (XRPD) to consist of crystals of 2,3-dimethyl-8-(2,6-
dimethylbenzylamino)-N-hydroxyethyl-imidazo[1,2-a]pyridine-6-carboxamide mesylate

salt form F.

15 Example 6:2
3.0 g of 2,3-dimethyl-8-(2,6-dimethylbenzylamino)-N-hydroxyethyl-imidazo[1,2-
a]pyridine-6-carboxamide mesylate salt form A was suspended in 4.5 ml of a mixture of

ethanol and water (1:1) . The suspension was stirred at room temperature during 4 days. A
sample was verified (XRPD) to consist of crystals of 2,3-dimethyl-8-(2,6-

20 dimethylbenzylamino)-N-hydroxyethyl-imidazo[1,2-a]pyridine-6-carboxamide mesylate

salt form F.

2,3-dimethyl-8-(2,6-dimethylbenzylamino)-N-hydroxyethyl-imidazof 1,2-aJpyridine-6-

carboxamide mesylate salt form F according to the present invention, is characterized in

25 providing an X-ray powder diffraction pattern, as in figure 5, exhibiting substantiaily the

following d-values and intensities:

Form F Form F FormF

d-value Relative | d-value Relative | d-value Relative
A intensity (&)  |intemsity |(A) intensity
13.5 5 4.52 m 3.63 s




The peaks,
intensities,
2, 3-di et hyl -
hydroxyet

di vergence slit conversion.
s strong >60% 10 m nedi um ?

i ntensity*

have

7-60%

for

o

% r el

identified wth d-val ues cal culated fromthe Bragg fornula and
been extracted fromthe diffractogram of
8- (2, 6-di et hyl benzyl am no) - N-
h%l -im dazo[ 1, 2- a] pyri di ne- 6- car boxam de nesyl at e sal
relative SWOHHSHT es are less reliable and have been PJISEAYY
Definition_relative intensities:
w weak 7-17%

mlF. The

% t hout any

ative

VW very weak <7

%* the relative intensities are derived fromdiffractograns neasured with

variable slits. 15 TGA showed a decrease_in mass of ca.3.4-%(25-75 C). 7.
Preparation of 283-di methyl - 8- (2|6Adi rrethbeenzyI rﬁﬁﬁb) N- hirdr oxvet|hvl -

i m dazo[ 1. 2-al |)i’| tte €at bU)\cuA{r?, mesyl-ate—sat 3 TG

2005/ 058895 PCT g122004/ 007909 3§ *Bxanpl ¥7:1 0.5 g5 W

2, 3-di et hyl - 8- (F,26- di nef RyT benzyliam no) - Nxhydr oxygtjyl -1 mgazol[ 1, 73-

a] pyridi ne-6-canboxam del nesylateé salt, nixture ofl formA and form|B, was
suspended in 0489 m nethanol . "HdSsuspenml on was 3eﬁﬁded t)Wa vial Jand the
system was cl os¢g—Fhe~5rsuspenstoi-was—stH-+read—o H-ghtTat—reetm
tenperature. A s;gﬁgpl e wal®Bfil teregogff and® anal ;:12’001 The erpl e wgs
verified (XRPD) kg CONSI Of Crysioal s OT| 4, 3- I NELIMA - 8- (¥,06-

di met hyl benzyl afn_no) - N- hiydr oxyet fiyl -i m dako[ 1, 2- a]lpyri di ne 6 car boxam de
nmesylate salt {6dm G 10m 3.92 m 270 m

2, 3-di net hyl - 8- (Z6—direry-berry-aaro—Nhydrexjety—+mdazot+4- a] pyri di
ne- 6- car boxam Orresyl at® salt féwlr% G ac¥ording {2065[ he pt¥sent irvention,
i s characterizedigigh progﬁldl nNg an3Xgl ay ppwaer arfffraction[pattern,| as in
figure 6, exhi bltlnq substantiallly the

The peaks, identified with d-values calculated from the Bragg formula and intensities, have
been extracted from the diffractogram of 2,3-dimethyl-8-(2,6-dimethylbenzylamino)-N-
hydroxyethyl-imidazo[ 1,2-a]pyridine-6-carboxamide mesylate salt form F. The relative

Definition relative intensities:

8 strong
10 m medivm
\ weak
VW very weak

% relative intensity™*
> 60 %
17-60-%
7-17%

<7 %

* the relative intensities are derived from diffractograms measured with variable slits.

15

TGA showed a decrease in mass of ca 3.4 % (25-75 °C).

7. Preparation of 2.3-dimethyl-8-(2.6-dimethvlbenzylamino)-N-hydroxyethyl-
imidazo[1.2-ajpyridine-6-carboxamide mesylate salt form G.

20

intensities are less reliable and have been estimated without any divergence slit conversion.



foll owi ng d-values and intensities; Form G Form G Form G d-val ue Rel ative
d-value Relative d-value Relative (A) intensity (A) intensity (A) intensity
13.6 m4.45 m3.48 w 10.1 s 4.41 w3.41 m 9.2 s 4.18 w3.36 m 7.6 w 3.98
m3.23 w 7.3w382 m3.08w 6.4 m3.76 w2.87 w 5. : .38 w 5.6
m3.61 i n M2 PYIBB5 1 s The peaks, identified with #@3‘%3@200?3 cul at ed
fromthe Bragg formula and intensities, have been extracted fromthe

di ffractogram of 2, 3-dinethyl-8-(2, 6- dbbret hyl benzyl am no) - N-

hydr oxyet hyl -im dazo[l 2-a] pyri di ne- 6- car boxam de mesyl ate salt form G The
relative intensities are less reliable and have been estimted w t hout any
di vergenc@mﬂe_ebnverm on. WO 20051058895 PCT/ SE2004/ 001909 39 Definition

| at t t ¥ t 50 0 di
2350 % WESCTRn G S B BN Fodotelb g 1 oo ar e
derived f rapypridirefd- aﬁw@ﬁﬁd&ne@mmdmwmboﬂm&bm ol B3 was &:ﬁiﬂﬁé\d&howed a

decrease in mass of ca 18.6 % (23-81 C), and of ca 5.2 % ( 00 O
0.75 ml methanol. The suspension was added to a vial and the system was closed The

s suspension was stirred over night at room temperature. A sample was filtered off and
analyzed. The sample was verified (XRPD) to consist of crystals of 2,3-dimethyl-8-(2,6-
dimethylbenzylamino)-N-hydroxyethyl-imidazo{1,2-alpyridine-6-carboxamide mesylate
salt form G.

10 2,3-dimethyl-8-(2,6-dimethylbenzylamine)-N-hydroxyethyl-imidazo[ 1,2-ajpyridine-6-
carboxamide mesylate salt form G, according to the present invention, is characterized in
providing an X-ray powder diffraction pattern, as in figure 6, exhibiting substantially the

following d-values and intensities;

Form G Form G Form G

d-value Relative | d-value Relative d-value Relative
A) intensity | (A) intensity | (&) intensity
13.6 m 4.45 m 3.48 W

10.1 § 4.41 w 3.41 m

9.2 8 4.18 w 3.36 m

7.6 w 3.98 m 3.23 w

1.3 w 3.82 m 3.08 w

6.4 m 3.76 w | 2.87 w

5.7 s 3.66 m 2.38 w

5.6 m 3.61 m

5.1 5 3.55 m

15
The peaks, identified with d-values calculated from the Bragg formula and intensities, have
been extracted from the diffractogram of 2,3-dimethyl-8-(2,6-dimethylbenzylamino)-N-
hydroxyethyl-imidazo[1,2-a]pyridine-6-carboxamide mesylate salt form G. The relative

intensities are less reliable and have been estimated without any divergence slit conversion.



8. Preparation of 2,3-dinethyl-8-(2.6-dinethybenzvl am no)-N- hvdr oxvet hyl -
i m dazo[ 1, 2-al nyri di ne- 6- carboxam de nesylate salt formH 15 Exanple 8:1 40

g
2, 3-di net hyl - 8- (2, 6-di et hyl benzyl am no) - N- hydr oxyet hyl -i mi dazo 2-a] pyridi
ne- 6-car BRI BBEMas suspended in 187 m et hanol and BSU%@SI‘V%’[IQ}%C. 11.7 g
nmet hanesul fonic acid, diluted with 40 ml ethanol was charged. After rinsing
with ethanol 20 (13 m) the suspensi on3%as stirred for five hours. The
crystals were collected in a filter, washed and dried in vacuum at 30C for
64 hours. The crystals were verified (XRPD) to consist of

2, 3-di met hyl - 8- (2, 6-di net hyl benzyl am no) - N- hydr oxyet hyl -i m dazo[ 1, 2-

r~

al] pyridinesg-¢carh 1 de | ate salt formH 25
2, 3- di net ﬁ%ﬁétl"(]z’? ik é’f'ﬁg?%enzyt ani no) - N- hydr oxyet hyl -i ni dazo[ 1, 2- a] pyri di
ne-6- carboxam de nesyl ate sakirelhdrerintehsigécording to the present invention,
is characterized in providing_ an X-ray powder diffraction pattern, as in
figure 7, fexhi bSEeIYy substanﬁé(”/"y the follow ng d-values and intensities:
30 OO 1™ : m H For rmH d-val ue Rel ative d-val ue Rel ative
d-val ue Rzelﬁti vg&d{“% [ ntensirﬁtzgsq:?]( A) intensity (A intensity 11.1 vs 6.3 m
3.84 s 10¥1 m Swedks 3.65 m ®B2B%w 4.84 m3.59 s 80s 4.59 m3.34 m 7.1 m
4.37 m3.20 w 6.7 w 4.27 WS.Lﬁ:IJ w 6.6 w4.01 s 3.11 w The peaks,
i dentifi ed™i t h YEV%es cal cl @ted fromthe Bragg fornula and intensities,
have been extracted fromthe di &ctogram of
2, 3-di net h’é/l -8- (2, 6-di et hyl benzyl am no) - N- bydr oxyet hyl - i

the relative intensities are derived from diffractograms measured with variable slits.

10

TGA showed a decrease in mass of ca 18.6 % (23-81 °C), and of ca 5.2 % (81-100 °C).

imidazo[1,2-alpyridine-6-carboxamide mesylate salt form H.

15

Example 8:1

40 g 2,3~-dimethyl-8-(2,6-dimethylbenzylamino)-N-hydroxyethyl-imidazo[1,2-a]pyridine-
6-carboxamide was suspended in 187 ml ethanol and cooled to 10°C. 11.7 g
methanesuifonic acid, diluted with 40 ml ethanol was charged. After rinsing with ethanol

20 (13 ml) the suspension was stirred for five hours. The crystals were collected in a filter,
washed and dried in vacuum at 30°C for 64 hours. The crystals were verified (XRPD) to
consist of 2,3-‘dimethyl-S-(Z,6-dimethylbenzylamino)-N-hydroxyethyl-imidazo[1,2-
a]pyridine-6-carboxamide mesylate salt form H.

25 2,3-dimethyl-8-(2,6-dimethylbenzylamino)}-N-hydroxyethyl-imidazo[ 1,2-a]pyridine-6-
carboxamide mesylate sait form H, according to the present invention, is characterized in
providing an X-ray powder diffraction pattern, as in figure 7, exhibiting substantially the

following d-values and intensities:

30



o et

| msdb@@ol. 1, 2-a] pyri di ne- 6- carboxam de ned4§l ate salt formH The relative
intensities are less 5 reliable and have been estimated w t hout any

di vergence slit conversion.Definition relative

intensities:

%rel ative

A

intensity* vs very strong > 85 %s strong 37-85% 10 m nmedi um 14-37% w
weak 6-14% vvr—veﬁhweak—éé—%ial—khe—ke%&khﬁ—#n—en&%med from
di ffractograng FoeesHred with varFam# slits. TGAFehm#d a decreasfe i n nass
of ca 5.4 % (13J50 O IR Unpdaler e elkE | SuNaleOMPIRegRvand
variations of [the term such asj ',conprigi.ng",. ¢opprisesy and " cohprised”,
are not intendéf)ta exintensity; Jaddi ti|JBensiyombbhnt s | iMeSHYs | or st eps.
Reference to any.ipriorjget in th@ispeci fligati on ijg.gaot, apg shoul d not be
taken as, an j cKnowt edgnent , any fjor m of s# stion|[ That this prior
art forns part(‘lgg1 the ¢ Bhmon gsjng-%-aw' kAdwedge it A Aust ral o or y ot her
jurisdiction ¢9B.& hat thws prior}{4g4 coul dnreason:liBlSQ be fpxpected to be
ascertai ned, urgerstood_and reg d as [rel evant a pergon skilljed in the
art. - WO 2005/ ( 3 B95—PEH-SE2004+ a‘{‘u%eg 1&? S-at-h ??4 o

2, 3-di et hyl - 872, 6- di_frBt hyl benz&BAni no)|-M- hydr ox$&0hy! - i piwdazo[ 1, 2-

a] pyri di ne- 6- ¢gr-poxam flg, nesyl é{:‘ﬁzﬁ,aalt gng cryst#ﬁbllbne fO'WS theregof. 5 2.
conpound accordrng—tottarmrt—whereimtHe—crystaff+ne—forpris

2,3-dinethyl -850 6-_ W s 3.11 w

di et hyl benzyl ani no) - N- hydr oxyet hyl -i m dazo[ 1, 2- a] pyri di ne- 6- car boxam de

] i S i b b

Q)z_mdllstcnsmws,
extracted from the diffractogram of 2,3-dimethyl-8-(2,6-dimethylbenzylamino)-N-hydroxyethyl-

nit,cell, . w

It'xar\]/e been

imidazo{1,2-a]pyridine~-6-carboxamide mesylate salt form H. The relative intensities are less
5 reliable and have been estimated without any divergence slit conversion.Definition relative

very strong
strong
medium
weak

very weak

>85%
37-85%

% relative intensity*

14-37 %

6-14%
<6 %

* the relative intensities are derived from diffractograms measured with variable slits.

TGA showed a decrease in mass of ca 5.4 % (22-150 °C).

As used herein, the term "comprise" and variations of the term, such as "comprising”,

"comprises” and "comprised”, are not intended to exclude other additives, components, integers

Reference to any prior art in the specification is not, and should not be taken as, an

intensities:
vs
S
10 m
W
vw
15
or steps.
20

knowledge in Australia or any other jurisdiction or that this prior art could reasonably be

expected to be ascertained, understood and regarded as relevant by a person skilled in the art.

acknowledgment, or any form of suggestion, that this prior art forms part of the common general



3. A compound according to claim!|l
2, 3-di met hyl -8-(2, 6-

di met hyl benzyl anYi no) - N- hydr oxyet hyl -i nm dazo[ 1, 2- a] pyri di ne- 6- car boxam de
mesylate salt formA, characterized in providing an X-r @}( fﬁx\ﬂ@r i ffraction
pattern &XhPWOSPISRY substantially the foI | owi ng d-val uBSS M A d-val ue
d-value d-value (A (A (A 11.45.7.3.92 9.3 4.72 3.18 7.8 4.35 4. A
conmpound according to claiml wherei n4the crystalline formis

2, 3-di et hyl - 8- (2, 6-

di met hyl benzyl am no) - N- hydr oxyet hyl -i m dazo[ 1, 2- a] pyri di ne- 6- car boxam de 20
nesyl at e Eﬁi’;uform A, characterized in providing a Raman Spectrum exhi biting
substantially the following relative intensities above 18.6: 25 WO

2005/ 058895 PCT/ SE2004/ 001909 42 Rarman shift Rel ative Raman shift Relative
(cm) i nt engi {4 qpiong il @bk BERIInB6)- R ARy B linfnrdfiZA 2 1.8 877 6
33.6 1617.7 56.6 781.7 2°35.8 708.6 1 1590.4739. 4 554.9 23.7
1533.9 26. 3aMBd&eﬁzeaﬁaoxmahms&@ta&aBasdmﬂslhgeform@mezcoioo. 0 501.2 29.9
1415. 85 85.8 379.6 25.2

wherein the crystalline formis

2. A compound according to claim 1 wherein the crystalline form is 2,3-dimethyl-8-(2,6- |
dimethylbenzylamino)-N-hydroxyethyl-imidazo[1,2-a]pyridine-6-carboxamide
mesylate salt form A, characterized by a triclinic unit cell with parameters:
a=86A,b=187A,c=158A,a=90°B=113°, y=90°.

10

3. A compound according to claim 1 wherein the crystalline form 15 2,3-dimethyl-8-(2,6-
dimethylbenzylamino)-N-hydroxyethyl-imidazo{1,2-a]pyridine-6-carboxamide

mesylate salt form A, characterized in providing an X-ray powder diffraction pattern
exhibiting substantially the following d-values: |

15 -

Form A

d-value d-value d-value
A) A) (A)
114 57 392
9.3 4,72 3.18
7.8 4.35

4. A compound according to claim 1 wherein the crystalline form is 2,3~-dimethyl-8-(2,6-
dimethylbenzylamino)-N-hydroxyethyl-imidazo{1,2-a}pyridine-6-carboxamide
20 mesylate salt form A, characterized in providing 2 Raman Spectrum exhibiting

substantially the following relative intensities above 18.6:

25



1392.9 46.7 352.9 22.6 1383.1 55.8 338.1 28.8 1296.2 20.1 268.3 22.3
1271.1 25.5 239.7 39.8 1258.2 42.0 228.2 33.2 1095.5 21.5 196.8 26.6
1059.7 20.4 5. A compound according to claim1 wherein the crystalline form

Is 2,3-dineth
1, 2- a] pyr i YPA

triclinic unit

2, 3-di met hyl - 8-
di met hyl benzyl

dos

>

cel |

W th paraneters:
y=97. 6. A conpound according to clai

e

-8- (2, 6- di met hyl benzyl am no) - N- hydr oxyet h
boxam de s nesylate salt form B, cW&Fé@?“@?’P‘E%‘H by a

a=8. 4A, b=14. 2A, c=19. 9A, =93, (3=100,
wherein the crystalline formis

nesyl ate salt f
pattern exhi bi
PCT/ SE2004/ 001

4.72 11.1 5.9
crystalline foi

di met hyl benzyl
nmesyl ate salt f
5 substantial |y

Rel ati ve Raman

| -i m dazo[

(2, 6-

nino) - N-hydroxyet hyl -imi dazof1,.2-alpyri di ne-6-carboxani de 10
SamaBshiBhzRelativer i z¢ Raman ghidv) Belpfivean X-ray powder diffraction
i,ngisubstijantially the o0l ow -val yes: WD 2005/ 058895
G885 oMb L LRG0 o LRaEY (A) (A (A) 11.8 8.3
40979 9.8 5D 7. Algogmpwound gcerdingto claiml wherein the
mis 2 3-dimethyl -8-(2 G-
ikbhied - N- hyd-bxyet hy 877.hi dazo| 334, 2- a] gyri di ne- 6- car boxani de
-q'ﬂ'lq—,p,—c-hr ter u,\ff provishg—a—Rqnman Spectrum exhi biting

e’ fol ljowng rel at %Z inten%gr%ies ahove 18.6: Raman shift

3bof1 Reljadgye (emzpgpntensfige (cnf’) intensity

1590.4 394 554.9 23.7

1533.9 26.3 542.8 22.3

1484.4 22.6 535.7 25.9

1427.1 100.0 - 501.2 29.9

1415.8 85.8 379.6 252

1392.9 46.7 352.9 22,6

1383.1 55.8 338.1 28.8

1296.2 20.1 268.3 22.3

1271.1 25.5 239.7 39.8

1258.2 42.0 228.2 33.2

1095.5 215 196.8 26.6

1059.7 204

5. A compound according to claim 1 wherein the crystalline form is 2,3-dimethyl-8-(2,6-

dimethylbenzylamino)-N-hydroxyethyl-imidazo[ 1,2-a]pyridine-6-carboxamide

a=84A,0=1424,c=1994,0=93°B=100°, y=97",

mesylate salt form B, characterized by a triclinic unit cell with parameters:

A compound according to claim 1 wherein the crystalline form is 2,3-dimethyl-8-(2,6-

dimethylbenzylamino)-N-hydroxyethyl-imidazo[1,2-a]pyridine-6-carboxamide

10

exhibiting substantially the following d-values:

mesylate salt form B, characterized in providing an X-ray powder diffraction pattern



2937.4 53.5 1100.1 21.9 2928.8 41.9 1040.8 50.7 1671.4 33.5 964.9 18.6
1617.0 47.9 888.2 34.4 1590.3 39.1 871.9 28.4 1533.8 20.9 777.4 31.6
1480.7 20.9 751.4 19.1 1461.0 21.4 710.3 18.6 1426.4 81.9 553.1 26.0
1417. 3 100. 1 26.5 1394.4 50.2 501.3 31.2 1383. 22.3
1357. 5 20‘38§§§%?‘ .6 1305.8 24.7 335.5 32.1 1280. 3¥53%E£?§§%$’22.8
1254.9 55.8 241.1 41.4 1163.5 22.8 198.9 22.3 WD 2005/ 058895

PCT/ SE2004/ 001909 44 8. A conpound ac&rding to claim| wherein the
crystalline formis 2, 3-dinethyl-8-(2,6-

di met hyl benzyl amina) - N hydroxyet hyl - m o[ 1,2-a]pyridine-6-carboxam de 5
mesyl ate salt f@FemCB char acteri zed I n prpviding an X-ray powder diffraction

pattern exhi bi {izh u%ubst ||L1hé1| -y Eh.[: +eH] owi ng d-val ues: Form C d-val ue
d-val ue d-val ue | UAE )| FH5E 137 £ 3.57 10.7 4.88 3.51 6.8 4.39
A) A) (A)
11.8 8.3 4.72
1.1 5.9 4,52
9.8 5.5

7. A compound according to claim 1 wherein the crystalline form is 2,3-dimethyl-8-(2,6-
dimethylbenzylamino)-N-hydroxyethyl-imidazo[1,2-a]pyridine-6-carboxamide
mesylate salt form B, characterized in providing a Raman Spectrum exhibiting

5 substantially the following relative intensities above 18.6:
Raman shift | Relative Raman shift | Relative
(cm™ intensity | (cm™) intensity

129374 53.5 1100.1 219
2928.8 419 1040.8 50.7
1671.4 33.5 964.9 18.6
1617.0 47.9 888.2 34.4
1590.3 39.1 871.9 28.4
1533.8 20.9 717.4 31.6
1480.7 209  [7514 19.1
1461.0 21.4 710.3 18.6
1426.4 81.9 553.1 26.0
1417.3 100.0 536.1 26.5
1394.4 50.2 501.3 31.2
1383.1 50.1 3823 22.3
1357.5 20.9 353.1 25.6
1305.8 24.7 3355 32.1
1280.3 19.1 285.4 22.8
1254.9 55.8 241.1 414
1163.5 22.8 198.9 22.3




9. A conpound according to claim1l wherein the crystalline formis
2,3-dinmethyl-8-(2,6- 10

di met hyl benzyl am no) - N- hydr oxyet hyl -i mi dazo[ 1, 2- a] pyri di ne- 6- car boxam de
mesyl ate salt form D, characterized in providing an X—ra¥ Eowder diffraction
pattern &XPPHPOPHY substantially the foll owing d-val u8STSERHPBH- val ue
d-val ue d-value (A (A (A 13.8 6.4 3.55 9.1 5.1 2.38 6.9 4.62 15 10. A
conpound according to claim1 wherein the crystalline formis

2, 3-di net hyl - 8- (2, 6-

di met hyl benzyl am no) - N- hydr oxyet hyl -i mi dazo[ 1, 2- a] pyri di ne- 6- car boxam de
nesylate salt formD, characterized by a triclinic unit cell with
parameters: a=8.6A, b=15. 9A, ¢=19. 4A a=70, (3=89, y=75. WD 2005/ 058895

PCT/ SE2004/ 001909 45 11. A conpound according to claim1 wherein the
crystallige fAodompoand actoftiinpiolt}dimd-wlitrén the crystalline form is 2,3-dimethyl-8-(2,6-

di met hyl benzyl| am no) - N- hydr oxyet hyl -i m dazo[ 1, 2-a] pyri di ng- 6- car boxam de
mesyl at e sal M@W%@Wﬁ'&&ﬁ@@@%“ﬂm[&i'zﬁép)]iﬁ%ﬁ:qgﬁf’ib diffraction
pattern 5 exhidiibi Laklyqat : j 2 83fracti d-val ue
Bovalug o- Va?:}ﬁ&lﬁﬂﬁ?t %5(5%9 Ha%l%dé& g og’ﬂg%g Wl}g'.%i”d%&ﬁdeg. Bactipipidm 15 VA
conpound accexhibitigg substantialiy the fllomaigd-vileescrystal line formis

2, 3-di met hyl - 8- (2, 6-
di met hyl benzyl am no) - N- hydr oxyet hyl -i m dazo[ 1, 2- a] pyri di ne- 6- car boxam de

Form C

d-value d-value d-value
(4) A (A)

13.1 5.7 3.57
10.7 488 3.51

6.8 4.39

9. A compound according to claim 1 wherein the crystalline form is 2,3-dimethyl-8-(2,6-
10 dimethylbenzylamino)-N-hydroxyethyl-imidazo[1,2-a]pyridine-6-carboxamide
mesylate salt form D, characterized in providing an X-ray powder diffraction pattern
exhibiting substantially the following d-values:

15

Form D

d-value d-value d-value
A) (A) .y
13.8 6.4 3.55
9.1 5.1 2.38
6.9 4.62

10. A compound according to claim 1 wherein the crystalline form is 2,3-dimethyl-8-(2,6-
dimethylbenzylamino)-N-hydroxyethyl-imidazo[1,2-a]pyridine-6-carboxamide
mesylate salt form D, characterized by a triclinic unit cell with parameters:
a=86A,b=159Ac=194A,0=70°3=89° y=75°.



10 nesylate salt formF, characterized in providing an X-ray powder
diffraction pattern exhibiting substantially the foll ow ng d-values: FormgF
d-val ue d-value d-value (A) (A (A 13.55.8 3.70 7950363 6.9 3.96
13. A compound according to claim1 wherein the crystalline for

2. 3-di net H’W 2%)5/()%88%5 15 PCT!SE20041001909

d| nmet hyl benzyl am no) - N- hydr oxyet hyl -i m dazo[ 1, 2- a] pyri di ne- 6- car boxam de
nmesylate salt form G characterized in"providing an X-ray powder diffraction
pattern exhibiting substantially the follow ng d-val ues: W 2005/ 058895
PCT/ SE2004/ 001909 46 Form G d-val ue d-value d-value (A (A (A 13.6 6.4
3.82 10.1 5 7 3.61 9.2 5.1 14. A conpound according to claim1 wherein the

crystalli riei

di met hyl benzy am no}lgﬁgkhpdéﬁgbx%dtl 81&%1& azoﬂs@h% %}rﬁllls | %e gth)é %giam de
mesyl at e sal Tdnﬁahylbéﬂ,zylahﬂm@d%-hydmmmyﬂ}mrdam[Mrujpmmﬁ-aatbmmnﬂ@af di ffraction

T SR B R
5 exhibiting substantially the following d-values:
Form E
d-value d-value d-value
(A) A) A)
12.5 6.1 3.88
10.1 5.1 3.71
9.5 4.61

12. A compound according to claim 1 wherein the crystalline form is 2,3-dimethy!-8~(2,6-
dimethylbenzylamino)-N-hydroxyethyl-imidazo[1,2-a]pyridine-6-carboxamide
10 mesylate salt form F, characterized in providing an X-ray powder diffraction pattern
exhibiting substantially the following d-values: |

Form F

d-value d-value d-value
ey (A) .y
13.5 5.8 3.70
7.9 5.0 3.63
6.9 3.96

13. A compound according to claim I wherein the crystalline form is 2,3-dimethyl-8-(2,6-
15 dimethylbenzylamino)-N-hydroxyethyl-imidazo[ 1,2-a]pyridine-6-carboxamide
mesylate salt form G, characterized in providing an X-ray powder diffraction pattern

exhibiting substantially the following d-values:



7.1 4.01

15. 2, 3-di net hyl
i di ne-6-
or

car boxam de nesylate salt,
nore of the 10 .crystalline forrrs of

-8- (2, 6-di net hyl benzyl am no) - N- hydr oxyet hyl -i m dazo[ 1, 2- a] pyr
characterized in being a mxture of two

2, 3-di net ﬁwz@s"@f‘fs% di met hyl benzyl ami no) - N- hydr oxyet hyPCT"S]m““"O01909

i m dazo[ 1,
14. 16.

2, 3-di net hyl
ne- 6- car boxam

de nesylate salt

2-a] pyri di ne- 6- car boxam de rrgﬁsyl ate salt defined in clains 2 to

- 8- (2, 6-di net hyl benzyl am no) - N- hydr oxyet hyl -i m dazo[ 1, 2- a] pyri di

characterized in being a mxture of formA

and formB. 15

17. 2, 3-di net hyl
i di ne-6- carbox
or nore of form

47 18. A process
to 4 conprising

2, 3-di met hyl - 8-
hydr oxyet hyl -i n

addi ng net hanes

sol uti on or sus

Form G

8—2—6 =R RyHbenzylamt
vl mss;ﬂ?fp ¢ fi',vmé]ﬁar 3
&) form(ﬁ)andf Ay H 20

faor thg preparation of f
13616 ste;fs40f: a

ety DERZY ] IIU}

Hyz)o -sa pyrid 3@6 car
Jggom c gy d at a|hrgher t
ension tig Crvqta lize: a

obt ai ned.
of clains

2, 3-di net héql Agcctmzp

sol uti on or 3§

obt ai nesd 20 xﬁbﬁfn@%&nﬁﬂﬁyﬁg?ﬂ%’%&%%lﬁw of formA as defined in any of

0) - N- hydr oxyet hyl -i m dazo[ 1, 2- a] pyr
cterized in being a m xture of two
WO 2005/ 058895 PCT/ SE2004/ 001909
ormA as defined in any of clains 2

3éﬁssolving or suspendi ng

N5

boxam de in a suitable solvent;
enperature; c) allow ng the

d d) isolating the formA thus.

b)

io 19 A process for the preparation of formB as defined in any

r| Slcﬁ%wecﬂaz% 5 S Of c%}stﬁilﬁesﬁ))lrn\éllsn?&%{
hydr oxyet hyl mmﬁm{zida&uﬁd)wmabmﬂﬁd&ardb@o{a,mmﬂdmeaﬁ satbdsahliés sol vent ;

addi hg met hanesul fon| c acid at a | ower terrperature

SHARSRH 9

b)

is c) _al]low ng the

I formdH (ghoraeteripqdAn proyiiog &) rrgubp%wi@ﬁglffrﬁréwp@am t hus

cl ai s conpri
Form H
d-value d-value d-value
A) (A) A)
111 6.3 3.84
8.0 5.4 3.59
7.1 401

15. 2,3-dimethyl-8-(2,6-dimethylbenzylamino)-N-hydroxyethyl-imidazo[1,2-a]pyridine-6-

carboxamide mesylate salt, characterized in being a mixture of two or more of the

10

crystalline forms of 2,3-dimethyl-8-(2,6-dimethylbenzylamino)-N-hydroxyethyl-

imidazo[1,2-a]pyridine-6-carboxamide mesylate salt defined in claims 2 to 14.

16. 2,3-dimethyl-8-(2,6-dimethylbenzylamino)-N-hydroxyethyl-imidazo[1,2-a]pyridine-6-

carboxamide mesylate salt, characterized in being a mixture of form A and form B.

15

17. 2,3-dimethyl-8-(2,6-dimethylbenzylamino)-N-hydroxyethyl-imidazo[1,2-a]pyridine-6-

carboxamide mesylate salt, characterized in being a mixture of two or more of form A,

form B and form H.

20



the steps of: 20 a) dissolving or suspending any form of

2, 3-di met hyl - 8- (2, 6-di net hyl benzyl am no) - N-

hydr oxyet hyl -i mi dazo[ 1, 2-a] pyri di ne- 6- car boxam de nesylate salt in a
suitable solvent: b) allow ng the solution or suspension to cr(?/lstal lize at

hi gher tenB@Pe8P%% optionally using form A to i nduce PAPERRFPMI3%: i on: and

25 c) isolating the formA thus obtai ngg 21. A process for the preparation
of formB as defined in any of clains to 7 conprising the steps of: a)
di ssol ving or suspendi ng any form of

2, 3-di net hyl - 8- (2, 6-di met hyl benzyl am no)-N- 30

hydr oxyet hyl -i m dazo[ 1, 2-a] pyri di ne- 6- carboxam de nesylate salt in a

Sultabl e olustles WOIRONSLIPRAIEETA SERRRIA 00908 s Pl aLlhang ¢ he

sol ution or suspension to 'crys Ize at a |l ower "tenpera

using form Btlteatepmdfice crystallization; and c) isolating the formB thus
o b RidinoBiseorguspending 3 Amdtii 0¥ aiRlety Beiylarmimop ' "9 10 ¢l atm 20
di met hyJ - 8- ( Ryfioslcli-MAdRaz 2 Lsramk- e yskanash iehiniyl daal1, 2- aj pyri di ne- 6
- carboxanm de” nesylate salt is"formB. 23. A process for the preparation of
f orm B accor 4) sdglingonethaiesnlfonioest asiakighsetenpersiuse; 2, 3- 10

di et hyl - 8- (2, 6; di. e, l.benzyl am no) - N- h yl -im dazo[ 1, 2- aj pyri di ne-6
- car boxam d8) aﬁr@g"ﬁgﬁlgé’o&%ﬁn rssu?eﬁl@%ﬁ%ﬁ%}’( , 6- di et hyl benzyl am no) - N-
hydr oxyet hyl dj Rbldiagothd fotmad itisioBtaiiRd 6- car boxam de nmesyl ate salt form A 24.

A process according to any of clains 18 or 19, characterized in that seeds
are added to 15 the solution or suspension to induce crystallization. 25. A

enpor t ur & 7ot O Bibpriafuh of LT osiiinelin 5F of Ping’s WRERIEkE? i hg 1o
any one of chmisteps @®, 21, 23 and 24 wherein the | ower
a) dissolving or suspending 2,3-dimethyi-8-(2,6-dimethylbenzylamino)-N-
hydroxyethyl-imidazo[1,2-a]pyridine-6-carboxamide in a suitable solvent;
b) adding methanesulfonic acid at a lower temperature;
15 c) allowing the solution or suspension to crystallize; and
d} isolating the form B thus obtained.

20. A process for the preparation of form A as defined in any of claims 2 to 4 comprising

the steps of:

20 a) dissolving or suspending any form of 2,3-dimethyl-8-(2,6-dimethylbenzylamino)-N-
hydroxyethyl-imidazo[1,2-a]pyridine-6-carboxamide mesylate salt in a suitable
solvent;
b) allowing the solution or suspension to crystallize at higher temperature, optionally
using form A to induce crystallization; and

25 c) isolating the form A thus obtained.

21. A process for the preparation of form B as defined in any of claims 5 to 7 comprising
the steps of’
a) dissolving or suspending any form of 2,3-dimethyl-8-(2,6-dimethylbenzylamino)-N-
30 hydroxyethyl-imidazo[1,2-a]pyridine-6-carboxamide mesylate salt in a suitable

solvent;



tenperature is a tenperature |ower than 40 C

27. 2, 3-di met hyl - 8- (2, 6-di net hyl benzyl am no) - N- hydr oxyet hyl -i m dazo[ 1, 2- a] pyr
i di ne-6 carboxam de nesylate salt formA or formB prepared according to any
of claims 18 to _25 26. 28. A pharnmaceutical fornulatign rising at |east
one of theweﬁgﬂé{"aﬁs?ﬁ ne forms of 2, 3- PCT’%E%‘“"OIWS’

di met hyl - 8- (2, 6-di net hyl benzyl am no) - N- hydr oxyet hyl -i m dazo[ 1, 2- a] pyri di ne- 6
- carboxam de nesylate salt as defi ned4fn any one of clainms 1 to 14 in

adm xture with at so | east one pharnmaceutically acceptabl e excipient. 49

29. 2, 3-di net hy ) ) i )

1- 8- ( 2, 6- di nb} Aipwiegthy selwtionodrseenensienioycsysiatlize atn detyestamperaijusy eptitnally

6- carboxam dgggp fined i.n any one of claims 1 to 14 for use
in therapy. usine %‘éf‘%]gg g%%lﬁ%%e Gﬁstﬁﬁzatloﬁ,dand

2, 3- di met hyl cBisqiatire-thé foeily/ihas oByinadi no) - N- hydr oxyet hyl -i m dazol[ 1, 2-

a) pyri di ne- 6-car boxam de nesylate salt as defined in any one of clains | to
14 as active ingredient in the manufacture of a nedi canent for use in

t r eat ment ' i nt ' IcBRhDRN in
accor daﬁnceﬂqutqﬁgeéﬁgctn&gg r%%grgig?%f?ﬁ% }ggésc? ILr“&(;i])llﬁgrftaest [ %glwshg f%é?hggrﬁgn girs%?’

gast r oi nt est dimedthyi-8#(2 SrdimethylbentiydaaisesN drydpaytthylemadazdf b layrdinelbseases 32.
The use in acc rdan@%gvm I"r'}g‘%btai F] 3Q, wherein the gastrointestinal

i nf | ammat or y “ARPREBRERIECSY B 1%L d-rel ated di seases are gastritis,
gastric ul cer, duodenal ulcer, peptic ulcer diseases, reflex esophagitis,
Zol l'inger-Ellison syndronme, gastrinonmas, acute_ upper gastrointestinal

bl eedi ng. 3 A pressyiostheprepseabion af famk aogording thclgmi2d wherein the forenofad3-

prevention of. 1ol 96 §@| el N _(ﬁé@z 1 heartburn,
regur giEQI ati otrjlj,meggrifg (9,;%(—30@5@9 I S€ase %ﬁ%gﬁﬁg&gﬂor aﬂ@%hﬁgr@n
managenent , sdrbefanddeshesylntawalt isi28-diethgl-3-62)6-dipathyibereglaphaddhl ref | ux,

Hel i cobact er | ori, eradi cajjon, nausea,, vom,tin ue _to chenotherapy or
post - oper at i Ug&;@@?‘?ﬂ%ﬁ f‘%’ﬁ%z,o?tlh‘é‘ﬁ]@?‘g%@?‘ Q‘Bﬁaﬁlﬂ‘iedﬁgsy je salff ein accgydance
with claim30 is in treatnment or prevention of Gastroesophageal Refl ux

Di sease (GERD) synptons includes healing of erosive esophagitis,
24. A process according to any of claims 18 or 19, characterized in that seeds are added to

15 the solution or suspension to induce crystallization.

25, A process according to any one of claims 18, 20, 22 and 24 wherein the higher

temperature is a temperature of 40 °C or above.

20 26, A process according to any one of claims 19, 21, 23 and 24 wherein the lower
temperature is a temperature lower than 40 °C.

27. 2,3-dimethyl-8-(2,6-dimethylbenzylamino)-N-hydroxyethyl-imidazo[ 1,2-a]pyridine-6-
carboxamide mesylate salt form A or form B prepared according to any of claims 18 to
25 26.

28. A pharmaceutical formulation compn"sing at least one of the crystalline forms of 2,3-
dimethyl-8-(2,6-dimethylbenzylamino)-N-hydroxyethyl-imidazo[1,2-a]pyridine-6-
carboxamide mesylate salt as defined in any one of claims 1 to 14 in admixture with at

30 least one pharmaceutically acceptable excipient.



synmptomati ¢ GERD, mai ntenance of heal ed erosive esophagitis, and long term
managenent of synptomatic GERD. 35. The use in accordance with claim30 is
in treatment or prevention of airway disorders. 36. The use in accordance
with claim35 wherein the airway disorder is bronchitis, COPD, asthm,
pneunonitis, pulnonary fibrosis, acid aspiration and acid asthna.

49

29. 2,3-dimethy1-8-(2,6-dimethylbenzylamino)-N-hydroxyethy1-imidazo[1,2-a]pyridine-
6-carboxamide mesylate salt as defined in any one of claims 1 to 14 for use in
therapy.

30, The use of 2,3-dimethyl-8-(2,6-dimethylbenzylamino)-N-hydroxyethyl-imidazo[1,2-
a]pyridine-6-carboxamide mesylate salt as defined in any one of claims 1 to 14 as

active ingredient in the manufacture of 2 medicament for use in treatment or prevention
of gastrointestinal disorders. '

31. The use in accordance with claim 30 wherein the gastrointestinal disorders are
gastrointestinal inflammatory diseases or gastric acid-related diseases

32. The use in accordance with claim 30 wherein the gastrointestinal inflammatory
diseases or gastric acid-related diseases are gastritis, gastric ulcer, duodenal ulcer,
peptic ulcer diseases, reflux esophagitis, Zollinger—Ellison syndrome, gastrinomas,
acute upper gastrointestinal bleeding.

33. The use in accordance with claim 30 is in treatmen .r prevention of
Gastroesophageal Reflux Disease (GERD) symptoms, heartburn, regurgitation, acid
reflux disease requiring short and long-term management, sleep disturbance due to
silent gastro-esophageal reflux, Helicobacter pylori eradication, nausea, vomiting due
to chemotherapy or post-operative conditions, and stress ulceration. - '

34. The use in accordance with claim 30 is in treatment or prevention of Gastroesophageal
Reflux Disease (GERD) symptoms includes heé]jng of erosive esophagitis,
symptomatic GERD, maintenance of healed erosive esophagitis, and long term
management of symptomatic GERD. '

35. The use in accordance with claim 30 is in treatment or prevention of airway disorders.

36. The use in accordance with claim 35 wherein the airway disorder is bronchitis, COPD,
asthma, pneumonitis, pulmonary fibrosis, acid aspiration and acid asthma.



