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NOVEL SALTS OF 34(MMETHYLAMlNO}MgTIIYLI~/¥-{H4~ 

(IIYl>ROXYCARBAMOYL)PllfiN0NYJETMYLf-l.~BE;N2QFURAN-2-

CARBOXAMI.DE, RELATED CRYSTALLINE FORMS, METHOD FOR 
PREPARING THE SAME AND PHARMACEUTICAL COMPOSITIONS 

5 CONTAIN L\G THE SAME 

CROSS-REFERENCE TO RELATED APPLICATIONS 

This application claims the benefit of French Patent Application Nos. 1458215 and 

145822-4, bath filed September 3,2014, which are incorporated 'herein by reference in their 

10 entirety. 

•FIELD OF THE INVENTION 

The present invention relates to novel salts of 3~f.(ldkiethylamifto)methyIj-A-{2-[4-

(hydroxyem'bamoy!)phenoxy]ethy!}--i~beazofufaiv2-eaAoxa.mlde or hydrates or 

polymorphs thereof methods for preparing the same as well as pharmaceutical 

15 compositions and uses thereof 

BACKGROUND OF THE INVENTION 

3-[(Dirrseihylamino)sTiethyl]-N-[2-[4-(hyd)mycarbamoyI}pher!Oxylethyi}'-i-ben2ofurars-2-

carboxamide, also referred to as abexinostat, Is a hlstone desceiyi&se (HDAC) inhibitor 

which is described in. the patent application WO 2004/0921 IS. It was shown to inhibit ceil 

20 growth. and induce apoptosis in tumor cells cultured in vitro, and inhibit tumor growth in 

viva in xenograft models (Buggy et ali, M&L Cancer Ther. 2006, 5(5), 1M9), Given its 

pham.vacologi.C-al profile, abextnostat is Intended to be used in the treatment of cancer, 

SUMMARY OF THE INVENTION 
The present invention relates to novel salts of 3~[(dimethylannno)methy!bA^--{2-(4-

25 (hybtx)xycarbanioyl):pbenoxyletliyi}~l-ben2ofaran~2-carb0:x:amide or hydrates or 

crystalline forms thereof, methods for preparing or using the same as weir as 

pharmaceutical compositions containing the same. 

More particularly, the invention relates to salts of 3-[(dimethylamino) metbyi:j-iV-|2-[4-

(bydroxycarbamoyliphenoxyjethyl} -1 -henxo&ramS-earboxaroide of ibrraula (1): 
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O 

-in which HA is naphtha! ette-fS^disulIonic acid, naphthalene-2-sulfhnic acid, oxalic acid, 

henaenesulfonie acid, or-sulfuric acid or hydrates thereof 

The present: invention also relates if) novel Crystalline forms of the salts of 

5 3~{fdirnethylannno).ffieihyl]~A^2-[4"{hydroxyearba:moyl)phenoxy]ethy!Kl~hen£oiuran~:2-

earboxaniide of formula (1), methods for preparing the same as well as pharmaceutical 

compositions containing the same, and uses thereof 

These and other aspects and embodiments are described m following detailed description. 

DETAILED DESCRIPTION OF THE INVENTION 

10 It should be understood that the detailed description and the specific- examples, while 

indicating: specific embodiments', are gives* 'by way of illustration only, since various 

changes and modifications within the spirit and scope of the present disclosure will 

become apparent to those skilled iii the art from this detailed description. The section 

headings used herein are for organizational purposes only and are not to he construed as 

15 limiting the subject matter described, All docnnients, or portions of documents,, cited in 

the application: including,. but not limited to, patents, patent applications, articles, boohs, 

manuals, and treatises are hereby expressly incorporated by reference in their entirety tor 

any purpose-. 

Hie patent application WO 2004/092115 describes two different access routes for 

20 producing 3-[(dimethylamino)methyl]--N-{2-[4-(hydroxycatbamoyl:)phenoxy]ethyli--]-

benKofnran-2-carboxannde, In both oases, 3-methy!ben£oforan~2-earboxy!ic acid is used 

as the starting material, bid the fmctionalization of this central ring by the dimethyiamino 

group in position 3 is earned out at different stages of the synthesis processes.,- before or 

after the coupling of the derivative of benzoftitan-2-carboxyhc acid with methyl 4-(2-

25 animoetboxyibensioate. The application WO 2004/092115 specifically describes the 

production of the hydrochloride of 3'i(dirnethyIanhno}methylj"/v-(2»[4-

7 
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{lvydro^ycarbaB^o}4)phen0xy]etliyl}-i-benKoflirar!"2-carboxamide, However, the use of 

this salt on an industrial scale Is difficult because of its hygroscopic properties. 

From an industrial point of view; It is important to he able to synthesize the compound 

with excellent purity, and irt particular m a highly reproducible form, exhibiting valuable 

.5 properties of dissolution, filtration, drying, ease of formulation and stability enabling the 

prolonged, storage thereof-without specific temperature, light, .humidity or oxygen level 

conditions. 

In one aspect, the present invention relates to napbtlwkne-l,5~disultbnic acid, 

napbthalene»2-sulfonic acid, oxalic acid, benzenesalfonic acid, or sulfuric acid salts of 3-

10 |(diniethylarrdnn)methyl]~A'"{2*j:4--(hydroxycarbamoyl}phenoxy]ethyri-l-benznli5ran--2-

carboxarnide or one of the hydrates thereof, a method for preparing the: same as wslf as 

pharmaceutical compositions containing the same, and uses thereof. 

In one aspect, the invention, relates to salts of 3--[(dinictbylarniiio)niethyi]~/V"(2"[4-

(bydroxycarbaxaoyl)ph.enoxy]ethyl}-:l-ben^ofnran-2-earboxamide of formula (la): 

in which HA is naphthalene-1 v5~disulfonie acid, riaphtlialene--2"§thlbmc acid, oxalic acid or 

benzenesnlibnie acid, 

In another aspect, the subject -matter of the invention relates to. the hydrogen sulfate of 

3~[fdimethylarnioo>methyi]~/V-{2-[4--(l'iydraxyearba:mo:yi)phenoxyjethylj-t~benzoft;ran-2-

2(1 cathoxanride of formula (lb): 

G 

* 0.5 HA 

HN v VG;H 

wbereln HA is sulfuric acid, as well as hydrates thereof 



WO 2016/036910 PCT/US2015/048243 

The present invention also describes- methods for producing salts of 

3~i(dim.ethylamino}rtvethyl]-H-{2--[4--{hydroxycarbarKoyl)phmoxy]ethyir i-beri^oferari-2--

carhoxamide hi well-de-fmed and reproducible crystalling forms or hydrated crystalline 

forms, exhibiting very good stability compatible with the industrial constraints art 

preparation {in particular, drying) and storage of pharmaceutical compositions, 

in one aspect, provided is a crystalline form of the napbthai«ne-L5~disii!fbnate of 3-

[{dimetliy1amino)methyl]-N~{2-[4-(hydroxycarbamoyl)pbcnoxyjethyH-!-ben2:otiirafr3'-

earboxamide produced using the method according to the invention, which is characterised 

by a powder X-ray diffraction diagram exhibiting die following diffraction lines (Bragg 

angle 2 theta, expressed hi degrees dk-9.20): 6,87; 10,71: 11.31; 13,97; 18,31: 21,49; 21..84; 

24.56, More particularly, the crystalline form of the naphthalene-1,5-disulfonate of 3-

[(dimetbyiamino)niethyi]-N-f2-[4-{hydroxycatbamoyl)phenoxy]etbyi}'-l -benzoforan~2~ 

carhoxannde is-characterised' by the follo wing diffection. lines: 6.87; 10,71; 11.31; 13,97; 

18,51; 20.71: 21,18; 21.49: 21,84: 22.74; 24,56. 

•More specifically, the crystalline form of the naphthaleiie-l,5--d!suiibnate of 

3-((dimetlTySamino)ffiethyl]-iS!- f 244~(hydroxycarbamoy!)plienoxy]eihy:i} -ben»o&mn-2-

carboxamide is characterized by the powder X~ray diffraction diagram below, measured 

using a PANalyheai X'Pert Pro MPD diffractomeier with an X'Celerator detector, and 

expressed in terras of line position. (Bragg -angle 2 theta, expressed in degrees .±- 0.2°) and 

interplanar spacing d (expressed in A): 

A«.gb 2 theta (degrees) } Inierpiamr spacing (A) 

*!-"> 

4 

5 

6 

7 

10,71 

11.31 

1:3.97 

18.51 

20,71 

21.18 

.12,861 

8.262 

7,821 

6,341 

4,794 

4.288 

4 J 94 
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I 9 | 21.84 4.069 

10 22.74 3.910 

1 11 24:56 3.625 

Finally, the crystalline form of the iiaphtlialene-LS-'disullbaate of 3-

[(dimetliy!amitt0)inetliyl]"N~{2-[4-(hydmxycasi3amoyl)phenoxy]eihyi}-!-benzofi5ran--2-

earboxsMkie has also been characterized by solid state NMR spectroscopy ami the bC 

CP/MAS (cross polarfeation/magie angle spinning) spectrum exhibits the following peaks 

5 (expressed in ppm ± 0,2 ppm): 

Peak no. Chemical shift (ppm) AS ppm (737,8 ppm) 

1 167.9 130.1 

161.1 1233 

3 158,6 120.8 

4 153:8 U6,0 

5 145,5 J 07.7 

6 142,4 104.6 

7 1303 92 J 

8 126.0 88,2 

9 122,4 84,6 

10 119.6 A'/.A 

11 114.3 "6.3 

12 64.5 26.7 

13 51.2 i 3.4 

14 45.6 7.8 

15 44,0 6.2 

16 37,8 0.0 

In one aspect provided is a crystalline form of the naphihales'se-2-sultbttate of 3» 

[(dlinetliy!3mino)Tncthyi]-;V--|2-|4-(bydfoxycarbamoy[)pbersoxy]cthyl} - i-bersoliiran-2-

earhoxamide produced using tile method according to the inversion, which is ehaxacterked 

5 
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by a powder X-ray diffraction, diagram exhibiting the following diffraction lines {Bragg 

angle 2 theta, expressed in degrees ± 0.2°); 8.92; 933; 10,85; 17.39; 19.79; 21,79; 26,39, 

More particularly, the crystalline form of the uaptit[taie«e~2~s«libnate of 

3 4(dimethylaniino)metbylj~A-i2-[4~(hydroxycarbjaTioyl)phenoxy]ethyl |-1 "beo.zofiiran-2-

5 earboxarnide is characterised by the following diffraction lines; 8,92; 933; 10.85; II ,78; 

17.89; 19,79'; 19.99; 21,79; 25.23; 2639. 

More specifically, the crystalline form of the napbthaSerie^-snlfooate of 

3~[(dnnedw1mpino)metliyy-A/-i2»:[4"{liydix>xycarbamoyl)phei^oxy]ethylhl~ben2otura:n-2--

earboxarnide Is characterized by the powder X-ray diffraction diagram below, measured 

10 -using a. PAnalytical X'Pert Pro MFD diffractometer with an X'Celeraior detector, and 

expressed in terms- of line position (Bragg angle 2 theta, expressed in degrees ± 0,23 and 

interplanar spacing d (expressed in A); 

Line no. Angle 2 theta- (degrees) iaterpisn&r spacing (A) 

1 
•> 

8,92 

933 

9,917 

9,476 

4 

i \? OJ 

11,78 

o. 1 J.3 

7.515 

5 17,89 4,957 

6 19.79 4.484 

7' 19.99 4,440 

8 21,79 4.078 

9 25.23 3,529 

10 2639 3376 

Finally, the crystalline .form of the naphihaletie-2-sulfonate of 3-[(dImethylaouno}methyfl--

N~{2~[4-(hydroxycarbamoyl)phenoxylethyl}-1 -bensofuran-i-earboxairnde has also been, 

characterised, by solid state NMR. spectroscopy and the :iC CF/M.AS spectrum exhibits the 

following peaks (expressed in ppm ± 0,2 ppm): 

Peak sso. Cturn-deal shift (ppm) A§ ppm {/4L 7 ppm) 

I 165.7 124.0 

6 
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Peak ao. Chesnk'.a! shift (ppm) &8ppm {/4L 7 ppm) •"> 154,2 112.5 

3 141,1 99.4 

4 139.5 97.8 

5 1.33.2 91.5 

6 128.5 86.8 

7 127.6 85.9 

8 126,0 84.3 

9 
I A 

124,6 82,9 
Of'i I U 

! 1 [ 13,1 

OtA / 

71.4 

12 64,8 23 J 

13 63.2 21J 

.14 50.7 9.0 

15 47.2 5.5 

16 45,5 3:8 

17 42.8 /J 

IB 41,7 0,0 

IT? one aspect, provided is a crystalline .fon.fi' of the oxalate of 

3-[{di.r«.ethykmmo)methyl]--AL {2- [4--(liydroxycarbamoyi}phenoxy]ethy1} -1 -henzoihmn-2 -• 

carboxantide produced using the .method according to the invention, which is characterized 

by a powder X-ray diffraction diagram exhibiting the following diffraction lines (Bragg 

5 angle 2 theta, expressed in degrees 0.2°); 9.11; 9.67: 1639: 17,73: 18,49; 18.65: 18.79; 

21.96; 22,39; 23.39; 26,76; 27,92; 30,72. More particularly, the crystalline form of 

the oxalate of 3-[(dimethyIami!io)methyl}-Ar- {2-[4-{hydroxycarbamoyl)phenosyJethyl}•>1 -

benzofl^raii-S-caj-boxamide is diaracterized by the following diffraction lines: 9J 1: 9.67: 

16.39; 16,56; 17.73; 18.49; 18,65; 18.79; 20,35; 20,85; 21,00: 21.96; 22,39; 23,39; 23.9]; 

10: 26.22; 26.76; 27.92; 30,72, 

More specifically, the. crystalline form of the oxalate of 3-('(4iffl.stliyIatma.o)raeihylJ~^-{2-

[4~piydroxyearbamoyl)ph.eao'xyjethyl}-1 "benzofisran-2-carho.xamide is characterized by 
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the powder X-ray diffraction diagram below,, measured using a FANatyiieal X'Peri Pro 

MFD difiractorrseter with an X'Celerator detector, and expressed in terms of ime position 

(Bragg angle 2 theta, expressed in degrees -A- 0.2°) and of interpianar spacing d (expressed 

in Al; 

Line no. Angle 2 theta (degrees) iMerpksmr spacing: (A) 

1 9.11 9,704 

9,67 9,142 

3 16,39 5.408 

4 .16,56 5.354 

5 17 >73 5.004 

6 18,49 4.798 

7 18.65 4.758 

8 18.79 4,721 

9 20.35 4,364 

10 20,85 4.260 

n 2 LOO 4.229 

12 21.96 
3 a 

4.048 

i J 

14 

.•iL- w . sj y 

23.39 

>> / j 

3,804 

IS 23,91 3,722 

16 26.22 3,399 

17 26.76 3,332 

18 27,92 3.196 

! 9 30..72 .2.91 i 

5 Finally, the crystalline form of the oxalate of 3-[(dimethylamis:m")}jnethyl:j-iV-|2.-[4~ 

(hydroxyearbamoyl)phenosyjethy!]-]-beDZofiiraAi»2-cai-boxamide has also been 

characterized, by solid state NMR. spectroscopy and the UC CP/MAS spectrum exhibits the 

ibliowvng peaks (expressed in ppm ± 0.2 ppm): 
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Peak rso. J Ch.em.kai shift (ppm) A S ppm (/42.9 ppm) 

2 162.6 
1 ! ^'1 7 

119.7 
? s Sl t: 

Jf 1 ! 3,3 .• t 

4 146.1 

i i KK o 

1033 

5 j 130.0 87. / 

6 | 128.7 65.6' 

? | 127.4 84.3 

8 | 125,8 
& ! i •*>/« -•? 

82.9 
y \ l 

10 I 123.2 B0.3 

11 119.S 76.9 

12 M8.5 75.6 

13 114.2 71.1 

14 113,5 
i ^ ^ 1 1 1 & 

70.6 

1 D x X {, 5 

16 65.8 

f)d.y 

22.9 

.17 50.9 8.0 

18 47.3 

10 42,9 
1. 

4.4 

0.0 

In one aspect provided is a novel crystalline form of the benzenesulibnaie of 

3^[(<limetliyiai«mo}raet%l}-/V-{2-[4-(hydfoxyearbamoyl)phenoxy]ethyl}-:I-benxoiwim-2» 

carhoxamide produced using the method according to the invention, which is characterised 

by a powder X-ray diffraction diagram exhibiting the following diffraction Hues (Bragg 

angle 2 theta, expressed in degrees £ 0,2°}: 8.08; 10.03; 10,36; 13,63; 15.00; 16.19: 17,73; 

17,90; 18.77; 19.77; 21.98; 22.45. More particularly, the crystalline form of the 

benzenes alternate of 3-[fdimethyl.amin<;>}methyl]-N- I204-

(bydroxycarbaTnoyS)phenoxyjethylj ••!-benKofuraR~2-carboxamide is characterised. by the 

following diffraction lines: S.OS; 10.03; 10.36; 11.86: 12.66; 13.63; 15,00: 16.19; 16.39; 

16,52; 17.73; 17.90; 18.77; 19,77; 20,20: 20,86; 21.11; 21,98; .22.45; 23.84; 26.13; 26,74; 

27,44, 
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More specifically, the crystalline form of the bmzenesulfonate of 3-

[(dinieth^ammcjjniethylj-A^ f 2-[4-(liydmsycarba!iioyl}phenoxy]etliyi} -1 -ben»oiuran-2-

cacbemamide is characterized by the powder X-ray diffraction diagram below, measured 

using a FANalylieal X'Peri Pro MPD dilYraciometer with an X'Cdemtor detector, and 

5 expressed in terms of line position (Bragg angle 2 theia, expressed in degrees -ir 0.2°) and 

of mterplanar spacing d (expressed in A): 

me m>> Angle 2 theta (degrees) Jttterjplsmar spacing (A) 

i 8,08 10,949 

2 10.03 8.818 

3 10,36 B.539 

4 n.86 7.463 

5 12,66 
i t K-"i 

6,992 

-> .• 15.00 

Q<4VQ 

5.906 

S: 16.19 5.472 

9 ] 6.39 5.407 

10 16,52 5.369 j 

11 17.73 5.002 

12 17.90 4.954 

13 18.77 4.728 

14 19,77 4.492 

15 20.20 4,395 

16 20.86 
; 

4.2.59 

17 .21.ii 4.209 

18 2L98 4,043 

1.9 22,45 3,961 

20 23.84 3.732 j 

.21 26.13 3.411 | 

26,74 3133 | 
| 

23 
27.44 3i2Sl I 

Finally, the crystalline tbtm of the ben^enesiiifonate of 3"[(dimethylamino)meihyfLA^{2-

ID 
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^^hydroxyearbamoyOphenoxyjetbyl} -1 -bengo&ran-S-c&rboxamide has also hem 

characterized by solid slate NMR spectroscopy and the hC CP/MAS spectrum exhibits the 

fallowing peaks (expressed in ppm ±. 0,2 ppm); 

| Peak mh j ClieiBlcal s&lft (ppm) AS ppm {/42> 0 ppm). 

165.5 .123,5 
? 151.7 j 19,7 

. 
"S 152,6 .11(16 

4 145.9 / y 

128 3 86,2 

6 12 Co 
1 > : 

84,5 
70 rs ' 

8 114,3 7 :> 3 

9 111,2 

10 68,4 26. a 

11 51.2 9,2 

12 44.5 2.5 

13 42,0 (UJ 

lis another aspect, provided is a crystalline form of the hydrogen sulfate of 

5 34(^i^^y^a'ri.i:io}methylj-/V- {2~i44hydr0xycarhamoyi)phenoxyjethyl} -1 -benzo&ran-2-

earboxamide or a hydrate thereof In one embodiment, the hydrate is a hernipentahydtate. 

In -another embodiment, the hydrate is a henhheptahydrate. 

In one embodiment, the hemipentahydrate crystalline form of the hydrogen sulfate of 3-

[(dimethylamjno)rnethy!]-AL {2-[4-(bYdroxyearbarnoyI)phenoxy]ethyi} -1 -beuzofcran-?-

10 earboxaroide produced using the method according to the invention is characterised by a 

powder X-ray diffraction diagram exhibiting the following -diffraction lines (Bragg angle 2 

theta, expressed in degrees 0,2®}; 6',92; 9,01; 11.04; 13,87: 14.24; 14.89; 15.06; 17.34: 

18,96; 20.05; 21,49; 2434; 24,59; 25,19; 2-5.89. More particularly, the henhpenisbydrate 

crystalline Ibrm of the hydrogen sulfate of 3-{(dimeLhylamino)methyl]-/V~{2~[4" 

15 (hydroxycarbantoyrsphenoxy]ethyIj--!-benzoft5ran-2-earboxainide is characterized by the 

following diffraction lines; 6,92; 9.01: 11.04; 11.82; 13,87: 14.24; .14,89; 15,0b; 1734; 

11 
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18,96; 20,05: 20.84; 21 23; 21.49; 22.68; 22 85: 24.34; 24.59; 25.19; 25 89: 28.28. 

More specifically, the hemipentahydfale crystalline form of the hydrogen sulfate of 

3~[((iiraethyiammo}methy!] -TV- {2-[4-(bydroxycarbamoyl)plieiK)xy] ethyl} -teizofuran.-2-

carboxamide is characterised by the powder X-ray diffraction diagram below, ineasmwl 

5 using a PANalytieal X'Pert Pro SVfPD dlffiiictoroeter with an X'Celeralor detector, and 

expressed in terms of line position (Bragg angle 2 theta, expressed in degrees ^ 0.2°) and 

uiterplaaar spacing d (expressed in A); 

Lkse JMK Angle 2 theta (degrees) Ittterpl^nar spssemg (A) 
1 6,92 12.782 

2 9,01 9,815 
3 11.04 8.015 

4 11.82 7.489 

S 13,87 6 386 

6 14.24 6.222 

7 14.89 5,949 
8 15.06 5,882 
9 17.34 5.1:14 

10 18.9-6 4.681 

a 20,05 4,429 
12 20.84 4.262 
13 21.23 4.185 
14 21 >49 4434 
15 22.68 3,920 
16 22,85 3.892 

17 24.34 3.657 
18 24,59 3.620 
• 9 25.19 3.535 

20 25.89 3..441 
21 28.28 3,156 

Finally, the he«%ei:>tahydiMe crystal! me form, of the. hydrogen sulfate of 3-

|'(dirnelhylami,Oo)metlly!]-/V-|2-[4-(hydroxycsrbam.oy!}ph&n:oxy|etityU-l--berizoiuran.-2-

10 carboxami.de has also been characterized By solid state NMR spectroscopy and die 

12 
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CP/MAS (cross polarisation/magic angle spinning) spectrum exhibits title following peaks 

(expressed in ppm ± 0.2 ppm}-: 

In one embodiment, the hemiheptahydrate crystalline form of the- hydrogen sulfate of 3-

((dimethylanHno}niethyl]~A^{2-(4»(hydroxycarbamoy!)pbenoxy]etbyi! 4->benzoliiran--2-

5 carboxanude produced using the method according to the invention is characterized by a 

powder X-ray diffraction diagram exhibiting the following diffraction lines (Bragg angle 2 

theta, expressed in degrees ± 0:2°): 9,99; 10,67; 13,79; 13,92; 14,25; 14.67; 15,18; 16,21; 

18,44; 18.-82; 20.42; 21,71; 22,47; 23.30; 24,25, More particularly, the hemibeptahydrate 

crystalline form of the hydrogen sulfate of 3-[(dimethyIamino)nrethyl]-'iV*- [2--[4-

1:9 (hydroxycarbamoyl}phenoxy]ethy!}-i-benzol\iraiv-2-carboxaiBide is- characterized by the 

following diilraciion lines:9.99; 10.67; 12,65; 13.79; 13.92; 14,2$; 14.67; 15.18; 16,21: 

16.43; 18,44; IS.82; 20.42; 20,76; 2L09; 21.45; 21.71; 22.47; 22.92; 23.30; 2189; 24,25; 

26.02; 26.54. 

13 
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More specifically, the hemilieptahydr&te crystalline form of the hydrogen sulfate of 

3-4(dimetiiyiamir!r>)rnethyl]-A- {2-[4~(hydroxycarb-amfjyi)pheviox.y]ethyi}-! ~henzofbmn~2-

carhoxamide is characterized by the powder X-ray diffraction diagram below, measured 

using a PANaiyticai X'Pest Pro MPD ditlractometer with an X'Ceierator detector, and 

expressed In terms of line position (Bragg angle 2 theta, expressed in degrees ± 0,2") and 

mterplanar spacing d (expressed in A): 

Lrne «©. | Angle 2 theta (degress) Interpianar spacing (A) 
1 | 9.99 8.838 
-> | 10,67 8.2 84 

3 | 13.65 6.995 

4 | 13.79 6,418 

5 | 13,92 6.356 

6 14.25 6.211 

7 14.67 
f s .«r •> o 

6,032 
r > ; •-< > 8 

9 

| L 

16.21 

s.b j \ 

5.464 

10 16,43 5.359 

11 18,44 4,808 

12 18J2 4.71.2 

13 20.42 4.345 

14 20.76 4,276 

15 21,09 4.209 

16 21,45 4.140 

17 21.71 4.090 

18 22.47 3,953 

19 22.92 3,877 

26 | 23,30 3,814 

21 23.89 3.721 

22 24.25 3,667 

23 | 26.02 3.422 
•?4 3.355 | >^V>.-s--sT 
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The invention also extends to (he method for preparing salts of 

3-j(di:n'tetIiy!sraiTio)meiky!]-AL {244-(hydr<>xycarbaiuoyl)jjh-e3io^]efliy1} -1 -benxoh.rran~2~ 

carhoxamide In a well-defined crystalline form, characterized in that the 

3'~[(dsmeibylamino:)methyi.]-jV- f2-[4-(bydroxycarhamoyi )phenoxy]ethyl}- 1 ~benzol:hran-2-

5 carboxamide is crystallised in a polar medium, in the presence of naphthalene-1,5-

dssulfon-ic acid, uaplitiiatene-2~sulfenie acid, oxalic acid or benzenesid ionic acid. The polar 

medium preferably consists of one or more solvents chosen from among water, alcohols, 

ketones, thirties and esters. As used herein: 

"alcohols" are understood to mean -C^Q alcohols such as methanol, ethanoL 

10 propanol, isopi'opanok buianoL isobutaaoi, pentanoh 2~pemanoh 

3-pentanoL isopefitanol, liexanol: 

"ketones" are -understood to mean CVfo ketones such as acetone, methyieibyi 

ketone, 2-pentanone, 3~pentanone, 3-roethyh2-bulaoone, 2-hexanone,: 34aexaiione, 

ethyhsopropylkeione, metbylisopropyiketone, 2,2-dimethyh-3-hutaooo.e: 

15 - "nitrites" are understood to .mean acetonitrile, acrykmitrile, propanenihiie or 

benzomtrile: 

"esters'- are understood to mean Q-Cg esters such as ethyl formate, isopropyl 

formate, ethyl acetate, propyl acetate, isopropyl acetate, botyl acetate, isohutyl. 

acetate, !:en-butyl acetate, peniyl acetate, isopentyl acetate, hexyi acetate. 

20 Tbe preferred alcohols are eih.an.ot and isopropanoh Ainsfig the solvents, acetone end 

methylethylketone are the preferred ketones, ethyl aceiate is the preferred ester and 

acetonitrile is the preferred nitrile. 

Alternatively, the polar medium is a binary mixture, one of the components of which is 

water. Even more preferably, the polar medium is a binary mixture selected mom among: 

2.5 acetone/water, ethanoi/vvater, isopropanobwater and meiliylethylketone/wateo 

In the crystallization method according to the invention, it is possible to use 

3-[{diR)e:thylamitto)metbyl}-A-[2-[4-{hydroxyearbamoyl)phenoxy|ethy!) -1 -hem©feran--2--

carhoxamide {free base) obtained by any method: 

The invention also extends to another method tor preparation of the crystalline forms 

3(1 of the salts of 3~[(d5met;hyiammo)methyij-A'- {2~[4-chydroxycarbamoyDphenoxy]ethyl) -1 -

IS 
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b^n550futaj«.-3-tarboxamide aeeardiftg to the invention. In which, the crystallization of the 

3-{(diiiiethylainirio)inediy1 ]-A?-{2~[4-(1iydroxycarbaJT!X?y!}pheaoAyje0w]. • -!-benzoferan:-2-

carhoxamide (free base) is initiated by seeding of a very small quantity of crystalline forms 

of the salts of 3-[(dimethylami.no)metbyf]-.¥-{2-[4-(bydroxycafbanioy!) pbenoxyjethyl} -1 -

Wti^>fean-2-<;arboxamkle according to the invention, this reaction 'being carried out in a 

polar medium and in the presence of the corresponding acid. In this second •crystallisation 

method according to the inventixm, it is also possible to use 3~[(dimetlry{amino)u\etlty:]-iV-

12d4dhydroxycarbaraoyl}pheno:xy]eihyl} -1 ~hen2ofaran--2~carboxamide (free base) 

obtained by any method. 

Obtaining crystalline ferns of the novel salts of 3-[(dhWhyteaiao)metliyi]-AJ--f2-[4-

(hydroxycarbanmyflphenoxyjethyi} »1 "ben2ofiffan-2~carboxanndc according to the 

invention has the advantage of enabling the preparation of pharmaceutical formulations 

which have a constant, and reproducible composition and exhibit good characteristics of 

dissolution and of stability, which is particularly advantageous when the forniulations are 

intended for oral administration. More precisely, the use of crystalline forms of the novel 

salts of 3-[(dlTnetliylamino)methyl]-^-|2'-[4-(hydroxycarbamoyl)phenoxy] ethyl}-!-

benzo&ran-2-catboxamide according to the Invention Is particularly advantageous on. an 

industrial scale taking account ox their low hygroseopicity. 

The invention also extends to the process tor preparation of the hydrogen sulfate of 

3 4 (dim ethyl ami no)meth y! j ~N~ { 2 - [4 - (hydro xyearbamoy Opheooxy] etliy enaoiuran- 2~ 

eatboxanride in two well defined hydratecl crystalline terms, characterized In that the 3-

t(dlniethy!a:mino)n:mthylj-AL{2~:[4-(hydroxycarbamoyl)phenoxy]ethyl)--obenxoiliram2" 

c&rboxamide is crystallised in a polar medium in the presence of sulfuric acid. The polar 

medium preferably consists of one or more solvents chosen from among water, ketones, 

nitrites and esters. 

Among the preferred solvents, use will be made of acetone and methyled>ylketone for 

ketones and ethyl acetate for esters. Water is a particularly preferred solvent. 

Alternatively, the polar medium is a binary mixture of which one of the conrponeuts is 

water. Even more preferably, the polar medium i& a hydro-alcoholic mixture. 

Advantageously, the polar medium is a binary mixture selected from, among; 

acetone/water, ethanol/water, kopropanol/water and nielhykthylketone/water. 
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In Ike crystal fixation process according to the invention, it is .possible, io use 

34(dimethyia.mmo)meihy!j-AM2444hydroxyearbamoyl )phen«xy}ethyl| -1 «benzoforsn-2 -

carboxamidt (tree base) obtained by any method. 

The invention likewise extends to another process tor preparation of the hydrogen sulfate 

of 3-[(dimethyIaTrb:no)mt?thy!j-/^{2-[4T'b.ydraxycafba:moyl}pb.e:nosy]etbyi}-l-bcri5:ohira^-

2~earboxamidc in two well defined hydra ted crystalline forms, wherein the. crystallization 

of the 34(ditneihy!annrso)methy) )-<¥- f2~£4-(hydroxycarhamoyl)pheriexy]ethyl} ~ j -

beni£ofiifam2-carboxam.ide (free base) is initiated by seeding of a very small quantity of 

the hydratcd crystalline form «f the hydrogen sulfate of 

3"[(db:netbyla0d.no}metliy]]--A^i2-[4-ihydroxyearbarnoyl)plienoxy]el;hylf ":ld'?enxoforan-2-

carhoxamide' according to the invention, this reaction feeing carried our in a polar medium 

and in the presence of sulfuric acid, In this second crystallization process according: to the 

invention, it is also possible to use 3-[(dimethy!amino)methyn--A':-'{2-[4-

(bydroxyearbamayl)phenox:yjcthyl}-I~henzc!tbran~2'Carboxamide (free base) obtained by 

any method, 

•Obtaining. hydratcd crystalline forms of the hydrogen: sultats of 

34(dhnath.ylamirm)methyl ]-#• 12«i4-(bydroxycarbanioyl)phenoxy]ethy 1} -1 -henzofurao-2~ 

carhoxamide according to die invention has the advantage of being easily manipulated and 

enabling the preparation of pharmaceutical, formulations which have a constant and 

reproducible composition whilst exhibiting good characteristics of dissohuion and of 

stability, which is particularly advantageous when the formulations arc intended for oral 

administration. More precisely, the use of hydrated crystalline forms of the hydrogen 

sulfate of 3-iidimetbytamino)m.ethyIl~M {2-[4-(hydrox.yearbamoy!.)phey5oxy] ethyl M -

ben^ol\j.rau-2"Carb0xatnide according to the invention is particularly advantageous on an 

industrial scale. 

The crystalline tonus (including the hydraied crystalline tonus) of the novel salts of 3-

[(d hnetb v 1 amirs o )methy 1]-N - 4-(hydrox ye arh amoyl )pbeno x y] et hyl1 - bc«zofuran~2-

carhoxamide according to the invention are intended for the treatment of cancer and, more 

particularly., for the treatment of a carcinoma, a tumor, a netsplasm, a lymphomas » 

melanoma, a glioma, a sarcoma or a Mastoum 
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The- invention also extends to pharmaceutical compositions including as active principle a 

salt of 3-[{dimethylaininc))m«?fhy1]-.A?-p.-f4>(!jyd£Oxycarhanioyl)ph-enoxy]ethv1}-!~ 

benzofuran-2-c8rbo.?sa»i:id'e according to the formula (I) anct even more particularly, the 

crystalline forms (iiiduduig the hydrated crystalline forms) of salts of 3-

5 [(dimethylMnino)methyl]-.Ar:-;(2-(4-(hydK)xycarbam0yl) pheooxyiethylj~f-beo£ofaram2~ 

earhox amide according to the invention. with, one or mare appropriate non-toxic inert 

carriers. Among the pharmaceutical compositions according to the invention, mention -may 

be made more particularly of those which ate suitable for oral, parenteral (intravenous or 

subcutaneous) or nasal administration, plain or coated tablets, granules, sublingual tablets, 

10 capsules, pills, suppositories,, creams, ointments, dermal gels, injectable preparations, 

drinkable suspensions and chewing gums. 

Orally administered pharmaceutical compositions are preferred. 

The useful dosage varies according to the sex, age and weight of the patient the 

administration route, the nature of the cancer and any associated treatments, and the useful 

15 dosage ranges between 20 mg and 480 mg of 34(dimethy!ainino)inethyl]-A/--{2-i4-

(hydroxy carhamoyl}pheiioxy]ethy]}-!-hesteoftJran-2"earhoxanhde expressed in tree base 

per day. 

The examples below illustrate the invention but do not limit It in any way, 

EXAMPLE 1j Method for prodndng the crystalline form nf the rsaphtbakne-t,,S-

20 distil folate of 3~|(dimethylaminn).methyif"/V:-|2"|4»|hyd.rosy 

carbamoyl)phe»oxjietfeyl}-'l-|be)ax«!fttraii--2-csrb'oxamkIe 

In a 50 ml, flask, an equivalent of 3d(dimethyiamino)meihyl]"A^|2-[4--

(hydn^xycarbamoyl)phenoxy}ethyl)-- S-l>enzofu:ran-2-ea3'boxainide (free base) (1245.0 mg; 

3,133 nnnol) was added, followed by a haif-equivafeot of naplitbaIeno-l,5-disulibntc; acid 

25 tetrahydraie (564.5 mg; 1,566 niniol). Then 25 m'L of isopropanol were added and the 

reaetion mixture was subjected to sustained magnetic stirring at o0 X for I hour, Next the 

reaction mixture was cooled under sustained magnetic stirring to 10 °C at a. speed between 

I and 1.5 °C/tnin, then maintained for approximately 1 day at 10 8€- After filtration on a 

porosity 3 glass frit, the solid was dried in a desiccator in vacuo (100 mbar) iti order to give 

30 the compound of the title with an output of 96 %, The solid was characterised by the 

18 
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powder X-ray diffraction diagram and the NMR spectrum detailed it? the following 

Examples 7 and 9, 

EXAMPLE 2: Method for producing the crystalline form of the Bspfetljaleiie-2-

sMfoss&fe of 3~{(.c!Imfitfey'lsBilHa>ine<:fayl]-iV- (2~|'4-(hyd-rox>f 

5 carhaM)oyl}pbesK>xy|etljyi|-l-hi;SMofMrssrs~-2-ca:rfe0xamIde 

In a 50 mL flask, -as equivalent of 34(iUmethyIamjxio)methyl]»A^'(2-(4-

Chydt0xyearbamoyi)pbenoxy]ethyf}~j~beriZofuran»-2->earboxanhde (tree base) (1115,5 mg; 

2.807 mmolj was added, followed by an equivalent of napbt!miene>-2--su!fomc acid 

nsonohydrate (635,9 mg; 2.806 lisraol). Then 25 mL of acetonitrile were added and the 

10 reaction mixture was subjected to sustained magnetic stirring at 60 °€ for 1 hour. Next the 

paction mixture was cooled under sustained magnetic stirring to 10 °C at a speed between 

1 arid 1,5 *C/«u», then, maintained for approximately 1 day at 10 r:'C. After filtration on a 

porosity 3 glass frit, the solid was dried in a desiccator in vacuo (100 mbar) in order to give 

the compound of the tide with an output of 96 %, The solid was characterized by the 

15 ponder X-ray diffraction diagram and the NME spectrum detailed in the following 

Examples 7 and 9. 

.EXAMPLE 3; Method for producing the erystaMme form of the oxalate 

&f 3~ I {dimethyls .ml.no) methyl |~/V- {2* f 4- (t* yd roxy 

carl;ui.mdyi)pheBoxy].ethyl}-4-"heii2c4MraJi-2~earl>ox&.mide 

20 In a 50 mL flask, an equivalent of 3~[(di:merhyl.amino}»5ethyIj~A:M2-[4-

tliydroxyearhamoyl}phenoxy3ethyl}-.|-benKofuran~2-carboxamide (free base) (13-82J mg; 

3,479 mrnol} was added, followed by an equivalent of oxalic acid, (313J mg; 

3.477 mmolj. Then 25 mL of ethanol were added and the reaction mixture was subjected to 

sustained magnetic stirring at 60 °C for 1 hour. Next the reaction mixture was cooled under 

25 sustained magnetic stirring: to 10 °C at a speed between 1 and LS °C/mm, then maintained 

for approximately .1 day at 10 °C After filtration on a porosity 3 glass frit the solid was 

dried in a desiccator in vacuo (100 mbar) in order to give die compound of the title with an 

output of 95 %. The solid was characterized by the powder X-ray diffraction diagram and 

the NMR spectrum detailed m the following Examples 7 and 9, 

20 Example 4: Method for producing the crystalline farm of the bfcaxene&arlfonate 

of 3-{ (;dimet!jyla3«Mo)SKethy!]~.l¥-|2"|4-(hydr«xy 

19 
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.carbam»yI)|slieuox5'-|«thyl|-I~beii2of«jra»-2-eat}>^xar»!de-

In a 100 mL flask, an equivalent of 3-[(dimeiiy1ainiiio)methy!]-A/-{2-[4-

(hydrc5xycaiitsmr5oyl}pIienoxy]ethyO-!-be!izoftiran-2~carboxamide (free base) (1496 mg; 

3.746 mnx>l.) was added, followed by 35 mL of isopropanol and 5 ml, of water., The 

5. mixture was brought to reflux. Then an equivalent of 'foenzenss.ul.fo.riiG acid. (599 mg; 3.787 

mmo!) ww added and the reaction mixture was held at reflux under sustained magnetic 

stirring for 1 hour. Next the reaction mixture was cooled, under sustained -magnetic stirring 

to ambient temperature then maintained for approximately ! hoar at ambient temperature. 

After filtration on a disposable Chevnrus 10 urn frit and rinsing with. 2 x I m.L of 

10 isopropanoL the solid was dried in an oven at 40 6C in vacuo (10 mbar) for 24 hours in 

order to gives the compound of the Ode with a yield of 83 %. The .solid was characterized, 

'by the powder X-ray diffraction diagram and the NMR speetriun detailed. in: the following 

Examples 7 and 9. 

EXAMPLE 5; Method for prodwetttg; the Imnipeataiwslrate eryMallhae form of tie 

1.5 hydrogen sulfate *rf 3»|(dlraethylaHiM#.»)wteffeyl]~iV-{2-"|4--

(Irydroxy€arbamoyI)pb&noxy|efby!|-!-ben20!\u'an.-:2"esrbis:xa.ml<le 

In a 50 mL flask, an equivalent of 3~[(dimetIiylamino)methyf)-A;'"{2--[4--

(hydroxycarbamoyI}phenoxyjediyl}-Lbenzofuran-2--c3iboxamide (free base) (1512,8 nig: 

3.807 fflffiol) was added,, followed by a halLeqaivalent of sulfuric acid (5.302 mL of an 

20 aqueous solution at 0,359 mol.L'O L903 nimol). The mixture was subjected to a magnetic 

stirring until, a clear solution is obtained. The water was then evaporated under a stream of 

air. The white powder was then resuspended with 25 mL of ^--heptane and tire reaction 

mixture was subjected to sustained magnetic stirring at 60 °C for 1 hour. Next, the reaction 

mixture was cooled under sustained magnetic stirring to 10 °C at a speed between I and 

25 1.5 !'C/mm, then maintained for approximately 1 day at 10 °€, Alter iiltratiorron a porosity 

3 glass lilt, the solid was dried in a desiccator in vacuo (100 mbar) in order to give the 

compound of the title with an output of 96 %. The solid was characterised by the powder 

X-ray diffraction diagram and the NMR spectrum detailed in the following Examples 7 

and 0, 

3D EXAMPLE 6; Method for producing the hemlbeptahydrafe crystalline form of the 

hydrogen sulfate of 3~|XdIhJethyla«iteo)niethyl{»iV--f'2-{44hydro3iy 

20 
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carbajh.oyi)pli:^ai>']etfeyi}~l-be«2©f«ra»?-2-'«arb«x'a^iMe 

A vial coatakung 100 mg of hydrogen sulfate of 3-[Cdimethy!amino}msethy•{2-

[4-(hydm?{.ycarbamoyI)phmoxy|ethy1} -1 -henzoihran-2-e:arbo:sarnide, hamlpenlabydrate 

placed for 3 days in a bell jar containing a saturated saline solution of KNCb (90 % relati ve 

humidity) at ambient temperature led to the formation of the compound of the title with a 

quantitative yield. The resulting solid was characterized by the powder X-ray diffraction, 

diagram detailed m the following Example 7, 

EXAMPLE 7? Powder X-ray diffraction diagrams of the eryM'alikse forms 

of the salts of 3~((dl»tethylamlarit)metfeyl]^~|2~14-

(bydroxy.carbaBtoyl)pb.«Sitj^y|ethy!)-l:>>.|>e»2-oftiraft>'2'-ca.rboxit.nil<le 

according to the invention 

The recording of the data was performed on a.PANalytical X'Pett Pro MPD dififsclometer 

with an X'Cderator detector onder the following conditions: 

- Voltage 45 &V, current 40 rnA: 

- Mounting iheta/thefa: 

- Anode;: copper; 

K alpha-! wavelength;' i.54060 A: 

- K. al.pha»2 wavelength: 1,54443 A; 

X aipha-2/K.alpha-! ratio; 0,5: 

Measurement mode; continuous .from: 3*' to 55° (Bragg angle 2 theta) with 

incrementation by 0.017°; 

Acquisition time; I5mia. 

Crystalline Jorm of the naphthalene- l,5~disnlfbnate qf3~f{ditneih}7iimwo}metfo'lJ-~N~/2-f4--

(hydroxycatiximayljphenoxyj ethyl} ~J -berisoj/tiran-2-carJx>xamide 

The powder X-ray -diffraction diagram of the crystalline form of the naphiha.!ene-!,5-

disuifonate of 3-[(dimethyiamino)methyij-<V-12-|4-(liydmxyeart>amoyl)piienoxy]etiiyl}4-

benKofhran^-earboxamide produced using the method according to Example i is 

expressed in terms of line position (Bragg angle 2 theta, expressed in degrees ± 0,2°) and 

of interplanar spacing d (expressed in A). The significant lines are set out in the following 

table; 
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Line ,SSQ„ Angle 2 theta (degrees) Mterpfanar spacing (A) 

I ft.87 12.861 
•J 10.71 S.262 

3 11.3! 7.S21 

4 13,97 6.341 

.5 IS,51 4.794 

6 20,71 4.288 

2 US 4,194 

S 21.49 4.134 

9 21.84 4,069 

10 22,74 3.910 

.1.1 24,56 3.625 

Crystalline form of the- naphfhakne-2-sul/onaie of 3~{(dime4kylaminoJptethyi}~N-{2~/4' 

{hydf'oxycarbmnoyljphemxyj ethyl}-l-b^mqfkran~2~mthoxamtde 

The powder X-ray diffraction diagram of the crystalline form of the naplilhalene-2-

sulftmate of 3-{(dimethylavB.ioo)ffiethyI]~A- {2-[4-(hydroxycarbamoyi}phenoxy]oihyI] -1 -

oeilzoftimn-S-carboxarnide produced using the method according to Example 2 is 

expressed in terms of line position (Bragg angle 2 theta, expressed in degrees ± 0.2°) and 

of mierpianar spacing d (expressed in A), The significant lines are set out in the -foilowing 

tabic: 

tine BO. Angle 2 theta (degrees) InterpSanar spacing (A.) 

1 
••> 

3 

4 

5 

6 

7 

8 

9 

8,92 

9,33 

10,85 

1.1,78 

17,89 

19,79 

19.99 

.21.79 

25.23 

9.917 

9.4?6 

8.153 

7,515 

4,957 

4.484 

4.440 

4.07 S 

3.529 
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Line no.. Angie 2 theta (degrees) Icier planar spacing (A) 

10 26.39 3376 

Crystalline form of the- ombre of j-f(dimeiliyiamim}metky!j~Nf2~f4-(hydr&xvcarbam{)yi} 

pkmoxy] ethyl}-1-hwz&furan^mrbGxariude 

The powder X-ray diffraction diagram of the crystalline form of the oxalate of 

3-[(dimethyl amino )m.ethy]j"Af-{2-[4~(h:ydroxyesrbamoyi}phenoxy]ethyl}~i>beii2;x>luran-2--

carhoxamide produced using the method .according, to Example 3 is expressed in terms- of 

line position (Bragg angle 2 theta, expressed in. degrees ± 0.2°) and of intespianar spacing d 

(expressed in A), The significant lines are set out in the .following liable: 

Use no. Angle 2 f feels* (degress! hiterpiait&r spacing (A) 

i 9.11 9.704 

9,6? 9.142 

3 16.39 5,408 

4 i 6.50 5.354 

5 17.73 5.004 

6 ! 8.49 4.798 
7 18.65 4,758 
X 18.79 4/721 

9 20.35 4.364 

10 20,85 4.260 

i i 2 LOO 4,229 

12 2 i ..96 4,048 

13 
1 4 

22.39 
•>i 

3,971 

I >4 

15 23.91 3.722 

16 26,22 3,399 

17 26,76 3,332 

IS •> •7 fy"> 
.w / -.^.w 3.196 

19 30,72 2.913 
i 
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Crystalline form of the henzenesuifbnaie of 3'~{(dimethylantina}methyl}~N~/2~f4-

f hydroxy carbamoyl) phenaxyjeihyi} - / -bemqfumri -2-airhoxa mide 

The powder X-ray diffraction di agram of the crystalline form of the beMenesidibnate of 3-

i(dii«etiiyiaiTjiRo}a)eihyl]'-Ar-i2-{4-(hydroxycari>amoyl)pbes:ioxy]ethyI}-] 4mizo:fora>o~2-

5 carhoxamide produced using the method. according to Example 4 is expressed in temis of 

line position (Bragg angle 2 theta, expressed in degrees £ 0.2*) aud of mterpkmar spacing d 

(expressed in A). The significant lines are set out m foe lollowisig table: 

Line mi. Angle 2 theta {degrees) Interpiaiiar spacing (A) 

8,08 

10.03 

1:0.949 

8.8 i 8 

3 10,36 8,539 

4 11,86 7.463 

5 12:.66 6,992 

f> 13,63 6.498 

7 15.00 5,906 

8 16J9 5,473 

9 16-39 5.407 

10 16,52 5.366 

11 17,73 5.002 

12 17.90 4.954 

13 18,77 4,728 

14 19.77 4.492 

15 20.20 4.395 

16 20.86 4,259 

n 21.11 4.209 

IS 21.98 4.043 

19 22.45 3.961 

20 23.84 3,732 

21 26.13 3.411 

26„74 3.3-33 
23 27.44 3.251 

24 
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Hefnipentahydraie crystalline form of the hydrogen sulfate qf 3-f(mme!hyiamtiw)meihyi<~ 

N-{2~[4~(hydroxy carham(}yI)phenoxyfediy!fJ-henz(}fhran-2-carboxamide; 

The powder X-ray diffraction diagram of the 'hemipentahydrate crystalline form of the 

hydrogen sulfate of 3'4|dimethyimimo)meftiyI.}-.A'-{2-[4-

(hydm?jyc3r:haw)oyl)p'lieiiox-y]ethyl} 1 -ben2ofuran-2~carboxaraide produced using the 

method according to Example 5 is expressed in terms of line position (Bragg angle 2 theta, 

expressed in degrees ± (.12°) and of mterpiaaar spacing 4 (expressed in A), The significant 

lines are set out in tli.cs following table: 

'One nit. Attgte 2 theta (degrees) iiiterplssnar spacii^ (A) 
t 6.92 12,732 

9,0! 9,815 

3 11.04 8,015 
4 11..82 7.489 

5 13.87 •6,386 
6 14.24 6.222 
•7 14,89 5.949 

o 

9 

15,06 

17,34 

5J82 

5.114 

I 10 
11 

18-96 

20.05 

4.681 

4.429 
12 20,84 4,262 

13 21.23 4,185 
S 4 21 49 4.134 

15 
16 

22.68 
22,85 

3,920 
3,892 

17 
111 
19 

20 

24.34 

24,59 

25.19 

2:5,89 

3.65? 
3.620 
3,535 

3.441 
21 28.28 3,156 

25 
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Hemiheptahydrate crystalline form of the hydrogen sulfate of $«[(dimethyiammapmnhyl-l-
N~l3"f4~{hydrQxymrhamoyf)pkeno%yJethyif}-hemofurMt-2-eaHyawmik>: 

The powder .X-ray diffraction diagram of the hemiheptahydrate crystalline form of the 
'hydrogen sulfate of 3-[(dim.et}?ylaniino)methyl|-A^f2"[4--

5 (hy4roxyearlmrni}y!}phenoxy]ethyih l~benz©fufaiv2-carboxa:mide produced using the 
method according to Example 6 is expressed in terms of line position (Bragg-angle 2 theta, 
expressed in degrees ± 0,2&) and of interplanar spacing d (expressed ia A}. Tlie significant 
lines are set out in the following table: 

Angle 2 tfeefa (degrees) iBte.rpiamir spacing (A) 

'7 

9.99 | is 838 

10,6? j 8.284 
•s 1.2.65 6,995 

4 
•s; 

13,79 
1 < iV'4 

6.41 S 
/C O: 

A 14,25 

OWJ.JO 

6>21 f 
? 14,67 62)32 

8 15,18 5.831 
0 16.21 5.464 
10 16.43 5,389 
11 18,44 4.808: 
12 18.82 4,712 
13 20.42 4.345 
14 20.76 4,276 
15 21 09 4.209 
id 21.45 4.140 
17 21,71 4,090 
id 22,47 3,953 
19 22,92 3,877 
20 23.30 2.814 
21 23.89 3.721 
-•?->- 24,25 3,667 
23 26,(12 3.422 

26 
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Liae no« Angle 2 theta (degrees) lasterplaaar spacing (A) 
24 26.54 3.355 

Example 8: D.etermmatioii of the lattices of the crystalline foris of the salts 
of '3-|<dim«thy!amiii«}i»etlvylViV-'{2-i4-(hydimycarfeaMoyi)phejio-xyj 
ethylj-i-beiizefttraa^-earboxsnjlde aceordleg. to the iiirmition 

The crystalline structure was detenmned on the powders obtained in the; preceding 
examples using a .PANalytieal X'Pert Pro MPD difWaetmneter with an X'Celerator 
detector. The following parameters were established: 

Sate Lattice parameters Space group 

Naphthalene- i ,S ,-siisui tbiiate 
(produced wing the method according to 
Example I) 

& = 10.586 A 
b = 13.897 A 
c - 9.879 A 
c/. = 93,t50o 

p=- 102J58-9 

Y- i-10.8.06° 

P 4 

Oxalate 
(produced using the method according io 
Example 3) 

a - 5,594 A 
b-20.711 A 
c - 20.2:85 A. 
p - 107 .OKI 

P ] 2:C 1 

Benzsaesul fo siate 
(produced using the method according to 
Example 4). 

a~ 10,81.6 A 
b ^ 13,965 A 
c - 19.784 A 
0 ~ :i 17>490-• 

P I2;/c 1 

a® 13,123 A 

Hydrogen sulfate, hemipeniahydntte 
(produced using the method according io 
Example >/ 

$ - 14,69ts A 
c - 12.96? A 
a — 99,965° 
3 -103.304° 
V- 90,348* 

p -1 

EXAMPLE 9: Solid state NMR spectrum of the e.rystoJIku1 fotais of the salts 
of 3» | (di asetfey I a Mtm>)Methyl}-Ar~ (2~{ 4~{hydr© xycarbaRioyl) phen oxvf 
ethyl}-! -foe»2ofur8a-2«-carboxainid.e according the juveniles? 

The ! '€ NMR spectra were recorded at. ambient temperature using a Broker SB Avaoce III 
HD 400 spectrometer with a probe of the 4 mm CP/MAS SB 'VTN type under the 
fallowing conditions: 

Frequency: 100,65 MHz; 
Spectral, width: 40 kHz; 
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- Magic angle spinning rate of sample: 10 kHz; 

- Puise sequence: CP (.Cross Pokwalmn)- with SPINAL64 decoupling: 

Repetition delay: i Q $; 

- Acquisition time: 46 ms; 

- Contact time: 4 ms; 

Number of scans; 4096. 

An apodfe&tibn. function ("IO Hz line broadening") was applied before the Fourier 

transi'bnn, The spectra thus obtained were referenced: relative to a sample of adamantane 

as external sample (the higliest-fVequeney peak of adamantoie has a chemical shift of 38,5 

ppm). The peaks observed are expressed in ppni± 0.2 ppm. 

A8 ppmx AB corresponds to the chemical shift difference between themdexed peak and the 

peak with the lowest referenced chemical shift. 

Crystalline form of (he naphthalene- / 3~disuifonate of3«[(dihmtfiykuninQjftwJiiyli[~N~{2~[4~-

(hydroxycarb(m}oyl}phenoxyje?h}Jr-13enzofhmn~2-cayboxamide 

The crystalline form, of the napIithakne-US-disulftmate of 3-[(dim<?thylamj»o)methyl]-N-

{2~[4-'(hydroxyearf)an;oyi)p!-)enoxy]ethyihl.-benzofiiran:-2"e3:rboxa.iriide produced using 

the method according io Example 1 exhibits the following peaks; 

Peak nm Clremlea! shift (ppf») &&ppm {/3 7,8 ppm) 

1 147.9 Bin •> 
.w 161-1 1233 

3 158.6 120.8 

4 153.8 116.9 

5 145.5 107. 7 

6 142.4 J04.6 

7 "130.3 923 

8 126.0 88,2 

122.4 84.6 

10 119,5 813 

n 1.14.3 763 

12 e4,5 263 
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13 51.2 13,4 

14 45.6 7,8 

! 5 44,0 6.2 

16 .37.8 03 

Crystalline form of the naphthalene^-.wlfonate of 3-[{dimethylamuio)methylfN~{'2-[4---
(hych'oxycorbanwy!)phenoxvjelhyi/-J~bensqfuran~2~earboximide 

The crystalline form of the naphtha)ene-2-s«I.fonate of {2-
i4-(hydroxycarbam'oy).)phenoxy]ethyl H -henKQ&raa-2-carhoxamide produced using the 
method according to Example 2 exhibits the following peaks: 

Peak SHS. Checks! shift (ppm) &Bppm (ML 7 ppm) 

I 165.7 '124,0 

i 54.2 1123 

3 141.1 99.4 

•4 139.5 973 

5 133.2 913 
6 128.5 863 

/ 127.6 
; A 

853 <:• ; :• 
O 

9 

1 A->.:U 

124,6 yj.v 

w 122.4 aft 7 
11 i 13,1 714 

12 64. B 2.1.1 

13 63.2 213 

14 .50.7 9.0 

15 47,2 33 

16 45.5 S3 

17 42.8 13 

18 41.7 03 

Crystalline form of the oxalate qf.3.~[{dmeth}dwMw)methy{fN-{2-f4~{hydrQxycw-fawm>if 
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phenoxyf ethyl?- 1 ̂ be?mdkmn3~eafboxamide 

The crystalline form of the oxalate of 3-[(dimethyia!ihno}.methy}]-=V-{244-(hydfoxy 
cart>anioyl)pii€aoxy}ethyl;}-l-ben?^&ran-2-carbo.K3mide .produced using the method 
accoixllrsg to Example 3 exhibits the -following peaks: 

Peak no. CIs eniksl §loft (ppm) A8 ppm {/4Z$ ppm) 

1 168.9 126.0 
•*> .1.62,6 119.7 

3 153.7 110,8 

4 146,1 103,2 

5 130.0 87.1 

6 128,7 85.8 

7 127.4 84 J 
8 125,8 82,9 

9 124.3 8L4 
10 
i i 

123,2 80 J 

I i 

1.2 

II V. 5 

118.3 

/(}. y 

75,6 

1.3 1.14.2 71,3 

14 113.5 70.6 

15 11U 68.9 
16 65.8 •T-J O 

X. X- •• 3 

17 50,9 8.0 
18 47,3 4,4 

1.9 42,9 0.0 

Crystalline form of the bmzenesulfmcm of 34(dimeihyimdno)meihylf~N~{2~[4~ 
fhydraxycarbamoyl) phenoxyjethyl}- /<- bemqfuran-2~carboxamide 

The -eiystai'line ibrm of the taizmewlfonats of 3~[(dimethylainina)niethyri"A;"{2--[4~ 
(hydroxycarhamoyt}phen.oxY]ethy!} -1 -b«Ei2oiiiran--2~carh()xamide produced using the 
method according to Example 4 exhibits the following peaks: 
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Peak no. Clienskid shift (ppm) AS ppm f/42.0 ppm) 

I 165.5 I23J 
7 161,7 no,7 
3 152.6 1.10,6 

4 145.9 103.9 

5 128.2 863 

6 126.5 84.5 
"7 121.6 79.6 
8 114,3- 723 

9 HI..2 693 

10 68,4 263 

n 51,2: 93 

12 44,5 23 

13 42,0 0.0 

The heniipentahydrate crystalline form of the hydrogen sulfate of 

3-[(dimethylamhio)meth3'l]12-[4~(liydrox.ycarbamoyl)pIienoxy]fithy!} -1-ben2oftira!i-2-

earboxamide produced using the method according to Example 5 exhibits the following 

peaks: 

Peak no. O.jeuika! shift (ppm) A8 ppm (/3 83 ppm) 

I 166.0 127.6 
•"? 1,59.2 1203 

3 146.8 .108.4 

4 123.1 84.7 

5 121 ,S 833 

6 120,7 82.3 

7 114,8 763 
g I 12..S 74.4 

9 112.4 

10 110,0 71.6 

11. 107,1 683 

31 
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Peak »«, Cfaemkal shift ippm}' 1 A&ppm (/3S.4 ppm) 

12 66,7 ?y 5 

13 63.0 24,6 

1,4 49.0 10,6 

15 41,7 3,3 

16 

n 
40.2 

38.4 0.0 

EXAMPLE 10;- Hygroscopy 

The hygroscopkity 'of the crystalline forms of the sails of B-{{dimerhy!amiJSO)meihyi]-.¥--

(2"[4-(hydrosycarba:moyl}p]ienoxy|ethy|}--!-benzofu.rsn-2'Carboxamide according to the 

invention was evaluated by dynamic vapor sorption (DVS) using a DVS Intrinsic 

5 apparatus, A sample of 5 to 10 mg of the substance, weighed accurately, was. disposed in & 

DVS sample pan operating at 25 °C under controlled binnldity. The mass variation was 

recorded on the basis of a balancing bearing at 50 % relative tmmidity, followed by three 

subsequent linear phases of increasing (from 50 to 90 %}, of decreasing (from 90 to 0 %) 

and of increasing (from 0 to 50 %') the relative humidity at a speed of 10 % per boor; The 

1.0 relative humidity was-maintained .constant when it reached either 0, or 50, or 90 % relative 

.humidity, until the mass variation was less than 0.002 % per minute, with a. time limit of 

15 .hours, 

A mass variation of less than 1 % was detected by DVS analysis after exposure of a sample 

to between 0 and 90 % relative humidity at 25 °C tor the crystalline ibrm of the 

15 naphthalene-i, 5-di sulfonate of 3-[(diroethy!amino)fliethy1 j-A- {2~{4~ 

(!iydroxyc.arbamoyl)phenoxy}eth;yi}- 1 4>en"2ofuran~2~earbox amide produced -using the 

method according to Example 1; the crystalline fbrrn of the n&phtbakne-I-suitonaie of 3-

[(dimethyl amino Jrnethy i j -N- {2-[4-(hydroxycarbatnoyl )pb.enoxy] ethyl} -1 4senzofbrais -2-

earboxarnide produced using the method according to Example 2; and the crystalline form 

20 of the benzenesu! foliate of 3~f(dimethykmino)metb.y:r]~H-{2-{4-

(hydroxyearban-myliphenoxyjethyi} -1 -•ben^othMn~2marbo.xamide produced using the 

method according to Example 4. 
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A mass variation of less than 0,2 % was detected by DVS analysis after exposure- of a 

sample Us between 0 and 90 % relative humidity at 25 °C for the crystalline form of the 

oxalate of 3~[(dinie£hyianiino)raetbyl]VV^244~(hydroxyesrhamoy|}phenoxy]ethyl} -1 • 

benzofurafl-2-carboxaroide. produced using the method according to Example 3, 

Consequently, the crystallise forms of the salts of 34(di:meihyIamino}methylj-/V-{2~[4--

(by4o.vxyearhanioyl)phenoxy]ethyi H ~benzoforsn-2 -catboxamida produced using the 

methods of Examples 1 to 4 have a low hygroscopieity enabling a particularly 

advantageous' use thereof on an. industrial scale in tlie preparation of pharmaceutical 

fomiolatrons. 

The hygroscopieity of the hemipentahydrate crystalline form of the hydrogen sulfate of 

3-[{d!metliylamino}methyl]-AL {2~[4-{hydi*oxycarbamoyi)pherioxy]e!:hyl.!-1 ~bens;o&tan-2-

earhoxamide according to the invention was evaluated by dynamic vapor sorption (DVS) 

using a DVS Intrinsic apparatus, A sample of 5 to 10 mg of the substance, weighed 

accurately, was disposed in a DVS sample pan operating at 25 %' under controlled 

humidity. The mass variation was recorded on the basis of a balancing bearing at 50 % 

relative humidity, followed by three subsequent linear phases of increasing (from 50 to 

90 %y of decreasing (from 90 to 0 %) and of increasing (from 0 to SO %) the relative 

humidity at a speed of 10 % per hour. The relative humidity was maintained constant when 

it reached either 0, or 50. or 90 % relative humidity, until the mass variation is less than 

0.002 % per minute, with a time limit-of 15 hours. 

'The liemipeiuahydrate crystalline form of the hydrogen sulfate of 3-

((dimethylann:no}metliyll-/V~{2-~[4-(hydroxycarbamrjyl}pheni5xy]ethyl.i-Dbenz:ofutan.-2-

carhoxamide produced using the method according to Example 5 was stable between 15 % 

relative humidity and 70 % relative humidity. Beyond 70 % relative huftlidity, the 

hemipeniahydraie hydrogen sulfate was converted into hemiheptahydrate hydrogen sulfate 

which was stable between 90 % -relative humidity and 20 % relative humidity. Below 20 % 

relative humidity and to 0 % relative humidity, the hemiheplahydraie hydrogen sulfate 

dehydrated completely and retransformed into hemipentahydrate hydrogen, sulfate from 

1 5. % relative humidity, 

Consequently the hemipentahydrate crystalline form of the 'hydrogen sulfate of 

3~[{dimeth:ylamino3inethyii-AM2-[4-(.hydfoxyearbani:oy! iphenoxyjethyl] -1 ~benzolbram2« 
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carhoxamide produced using the method according to Example 5 has properties which 

enable it to be easily .manipulated - in particular during the preparation of pharmaceutical 

formulations ~ over wide ranges, of relative humidity values. 

EXAMPLE II, Pharmaceutics!compositions 

5 « Formula for preparation of 1000 tablets each containing a dose of 100 mg of 

3-[{dimethyl amino Jmetbyl ]~JY- {2-[4-(hydrox.yc3rbamoy!}pherioxy|eihyi} -1 -benxofiiran-2-

earboxamide (expressed as equivalent to the base): 

N aph thaiene-2'Snifonate of 3."[(dimethylamin.o)metfoyl]-iy-{2«[4--(hydrox.yearbamoyl) 

pbeno x y] eih yl j -1 - b enzofuran~2 - carbox ami de,.,, 15 7V1 g 

10 Lactosemcsnobydrate,.,.,,., , 216.1 g 

Magnesium stearate . .,,, .2,5 g 

Com starch .,,,,,. ,.. ,., 73 g 

MMtodexfrin SO g 

Anhydrous colloidal silica 1 g 

IS Sodium carboxymediyleellulose,.,. 15 g 

•* Formula for preparation of 1000 tablets each containing a dose of 100 mg of 

3-[(dimetbylajnino}methy!]-/V- {2-[4--(ltydroxyca.rba!noyl)phe?.ioxy]ethyl}-l*beo2.oi:dran~2-

carboxamide (expressed as equivalent to the base); 

Benzenesuifonate of 3-[(diffiethylanhno}methyi]--Ni- {2-[4-(hydix)xy 

20 carhamoyi)phem>xy]ethyl5-l-benz0furan"2~eafboxaTmde 139,8 g 

Lactose monohydtate 207.8 g 

Magnesium stearate.,.,,.,., ,, 23 g 

Com siareb 75 g 

Mdiodexmn. ..... ,, SO g 

25 Anhydrous colloidal silica....,-.,.,.,,.,..,,......,.,,,,, 1 g 

Sodiurn carboxymethylcell dos e,. > 15 g 

86 formula for preparation of 1000 tablets each containing a dose of 100 nig of 

3"[(diTnctbyiamino)methyi]-/V:-[2~j4~{hydroxyeaxbaiT}oyl)phenoxy]ethyl}-l--henzofuraT5-2-

carhoxamide (expressed as equivalent to the base): 

30 Oxalate of 3-[(dimetby!amirio:)methylhAM244-(bydfoxYcafbanioyilphenoxylethyi} 4-

benzofttrars-2-carbox amid e, <., ,, ,,,, 122.7 g 

34 
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Lactosemonohydrate ......... „ 1823 g 

Magnesium stearate,,.,.,..,.,.,.,....,..... ,, 2.5 g 

Com starch., , , 75 g 

Midlodextrin „ — »; ... .. 50 g 

5 Anhydrous colloidal silica.,.,.: , I g 

Sodium carboxymethykeHulose, , 15 g 

* Formula for preparation of 1000 tablets each containing a dose of 100 rng of 

3-[{dimeth:yiamiTio)raethyl]-AL {2-[4-{%cjroxyoarbamo>'l)phenoxy]efey[} - 1 -betm>furaE-2-

carboxamide (expressed as equivalent to the base): 

10 Naphthalene-1,5-disulfon.ate of >»[(di«jethytammo)meth>'l]-iV-{2-[4-(bydr(?xycarbamoy!) 

ph. ;nox.y]ethyl}-1 -bmzo&ran-2~c-arboxaraide ,, j45.4 g 

LactoS'dmOnahydrate., „ <... > 216.1 g 

Magnesium stearate... . 2,5 g 

Com starch... ,,,,,, — 75 g 

15 Maitodextrin 50 g 

Anhydrous colloidal silica....,.,.. < I g 

Sodium carboxymethylcelMose,.,. 15 g 

H Formula for preparation of 1000 tablets each containing a dose of 100 mg of 3-

]2dimethy?arnino)niethyi}-M|2»[4-(hydi-oxycarbatnoyl)phenoxy]ethy).}"l-benzolxiim'i:~2-

20 carhoxamide (expressed, as equivalent to the base): 

Hydrogen sulfate of 3'-[(dimethykmino)metliyl|-A^|2-[4~(h.ydroxy 

earbaiBoyi)phenoxy]ethyij -1 -bert£omra«~2~cafboxaiTHde,,> 153.9 g 

Lactose monohydrale, , 228,7 g 

Magnesium stearate.,,.,.... 2,5 g 

25 Com starch.. 75 g 

Maliedexiritt 50g 

Anhydrous colloidal silica, < 1 g 

Sodium carboxymethylcellulose,,. 15 g 
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CLAIMS 

L A salt of 3-[(dimet!iyla:sYrino)n:ietIi)([3-A'-{2-[4~(I).ydroxyearbamoyl)plieiK>xyjeth.yii-I-

be?T:soturan-2-carboxamide of formula- (1): 

wherein HA is naphthalene-13-disidthuic acid, naphthalex\e-3-s«lfomc acid, oxalic 

acid, herszenesuiihftic add, or sulfuric acid, or a hydrate thereof, 

2. The sab of claim 1, which is- a salt of formula (la): 

wherein HA. .is naphthalene-! J-disulfomic acid, naphthalene-2-sult0nie acid, oxalic 

acid orbenxenesuSfbnsc acid. 

X A. crystalline form of the salt of 3-r(din^ethylaBiino}ii5ethylj~/V-{2~[4-

(hydn)5cycarbamoyi)|>hesioxvjethyil-1 -henzot\sra:n-2-earboxamide according to Claim 

1 or 2, wherein HA is naplitbalene-KS-disulforvic acid and wherein the crystalline form 

has a powder X-ray diffraction diagram exhibiting the following dill-motion lines 

(Bragg- angle 2 theta,. expressed in degrees ± 0,23; 637; 10,71; 1131; 13,97; 1831; 

21.49: 21,84; 24,56. 

4, The crystalline ibrm according to Claim 3 characterized in. thai it has a powder X-ray 

diffecticm diagram exhibiting the following diffraction lines (Bragg angle 2 theta, 

expressed in degrees ± 0,23: 637: 10,71; 1131; 13,97: 1831: 20.71: 21,18; 21.49; 

21,84: 22.74; 24.56. 

o 

' it A 

OH 

(la) 
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5. The crystalline form according to. CMm. 3 or 4 characterized in thai H has a powder X-
ray diffraction diagram, measured using a PANalytical X'Pert Pro MPD diffiitctorneter 
with an X?€ekrator detector, .and expressed in terms of line position (Bragg angle 2 
theta., expressed io degrees ± 0.2°) and interplanar spacing d (expressed in A); 

Line no. Angle 2 theta (degrees) Itt-terplaaar spacing (A) 

1 6.8? 12,861 
! ? 10.71 8.262 

3 11.31 7J21 

4 13.97 6,341 

5 18.5! 4,794 

6 20:7.1 4,288 
•*"? / 21.18 4,194 

S 21 49 4.134 
y 21,84 4.069 

10 22.74 3.910 

11 24.56 3.625 

6. A crystalline form of the salt: of 3-[(dim-ethylamm0)methy3j^¥-|2-[4~ 
(hydroxycarbarnoyljplienoxyjetliy!) -1 -benKofuran-2-esrboxarnide according to Claim 
1. or 2, wherein HA is naphthalene-i,5-disulfbiiic acid and. wherein the -crystalline form 
has a solid state !jC CP/MAS NMR spectrum exhibiting the following peaks 
(expressed in ppm ± 0.2 ppm): 

Peak ii0. Che.mical shift (ppni) AS ppm 0 71 § ppm) 

1 
J " 

167.9 

161. J • 139,1 

133,3 

,3 158,6 12(18 

4 153.S 116,0 
5 145.5 197,7 

6 142,4 104J 
7 130-3 92,5 

8 126.(1 88.2 

37 



WO 2016/036910 PCT/US2015/048243 

Peak m Chemical shift (ppm) AS ppm (73 7A ppm} 

9 122.4 84,6 

to 119.6 81,8 

11 1143 76,5 

12 64.5 26,7 

13 51.2 13.4 

14 45,6 7,8 

15 44.0 6J 

id 37,8 ILO ' 

?„ A crystalline fonts of the salt of 3-f(dimethylamiiYo)m.ethyl)~iV-{344~ 

{hydroxycarbainoyl}phenoxy]etfayl}-"l -benzoforan-S-carboxfainde according to Claim 

1 or % wherein HA is «.aphthakne-2~s-ulfonk- acid and wherein the crystalline tbnn 

has a powder X-ray diffraction diagram exhibiting the following diffraction lines 

5 (Bragg angle 2 theta, expressed in degrees ±0.2°): 8,92; 933; 10.S5; 17,8-9; 19.79: 

21.79:2639. 

8. The crystalline ibrrn according to Claim 7 characterised in dial it has a powder X-ray 

diffraction diagram exhibiting the following diffraction lines (Bragg angle 2 thela, 

expressed in degrees ±0.2*}: 8.92; 933; 10.85: 11.78; 17,89: 19.79; 19,99: 21,79; 

10 25.23; 26,39, 

9, The crystalline form according to Claim 7 or 8 characterized in that it has a powder X~ 

ray diffraction diagram, measured using a PANalyticai X'Pert Fro MFD' dlffraetorneter 

with an X'Celerator detector, arsd expressed in terms of line position (Bragg angle 2 

theta, expressed in degrees ± 0.2s5) and interplanar spacing d (expressed in A): 

Line no. Angle 2- thets (degrees) Interplanar spacing (A) 

1 
> 

8,92 

9.33 

9,917 

9,476 

3 10.85 8,153 

4 11.7i 7.515 

5 17.89 4,957 

6 19,79 4,484 

38 
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Liae BO. Angle 2 feeta (degrees) Interplaaar spacing (A) 

7 

8 

9 

10 

19.99 

21,79 

25.23 

26,39 

4.440 

4,078 

3,529 

3,376 

;10, A crystalline form of the sail of 3-[(dimethylamino)meth.yl]~!V-{2-'T4-
(hydroxyc8:rbarooy:i)phenoX3'|etliyij-!-ben2ofisJ'an-'2"C3rboxaiT!:ide according to Claim 
1 or 2, wherein HA is napMhalene-2-sulfh.nic acid and wherein the crystalline form 
has a solid stave f->C CP/MAS NMR .spectrum exhibiting the following peaks 
(expressed in ppm ± 0.2 ppm): 

Peak 850. Chemical shift (ppm) &&ppm (/4h 7ppm} 

1 165.7 124.0 
"? 154.2 112.5 

3 141.1 99.4 

•4 139.5 97.8 

5 133,2 91.5 

6 12S.S 86.8 

7 127.6 85.9 

8 126.0 84 J 
9 124,6 82.9 

10 122,4 8(17 

n 113,1 714 

12 64 8 23 J 

13 63.2 21 8 

14 50.7 9M 

15 47.2 5.5 

1<5 45,5 3.-5 

17 42.8 /./ 

18 41.7 0.0 



WO 2016/036910 PCT/US2015/048243 

11. A crystalline form of the salt of 3-[(dimetbylamino)Tnet!wi]-A:-;2-|4» 

Chydroxyci5rbarnoyl)plieiioxy]efeyl}-1.4ienzofta-an-2-carbox&nnde according to Claim 

1 or 2, wherein HA is oxalic acid and. wherein fee crystalline form has a powder X-ray 

diffraction diagram exhibiting tire following diffraction lines (Bragg angle 2 theta. 

5 expressed 'in. degrees ±0,2°): 9.11; 9,61:, 1639; 17,73; 18.49; 18,65; 1.8.79;. 21,96; 

22.39; 23.39; 26.76; 27.92; 30.72, 

12. The crystalline form according to Claim. 1.1 characterized in. that it has a powder X-ray 

diffraction diagram exhibiting the following diffraction tines (Bragg angle 2 theta, 

expressed in degrees ± 0.2°); 9,11; 9.67; 16,39; 16,56; 17773; 1S.49; 18.65; IS,79; 

20.35; 20.85; 21.00; 21.96; 22.39; 23.39; 23,91; 26,22; 26.76; 27.92; 30.72. 

13. 'The crystalline font! according to Claim 11 or 12 characterized in that it has a powder 

X~ray diffraction diagram, -measured using a FANaiytical XTert Fro MFD 

diflracton^eter with an X'Celerator detector, and expressed in. terms of line position 

10 (Bragg angle 2 theta, expressed in degrees ± 0,2°) and inierplanar spaemg d (expressed 

m A); 

Una no. A».gle 3 theta (degrees) Inferplamr spseissg (A) 

1 9,1.1 9,704 
•j 9,67 9,142 
}. 16.39 5.408 

4 16.56 5,354 

5 17,73 5.004 

6 18,49 4.798 

7 1,8.65 4,758 

8 IS. 7 9 4,721 

9 20.35 4,364 

10 20.85 4,260 

!1 21.00 4.229 

12 21.96 4.048 

13 22,39 3,971 

14 2.3,39 3,804 

15 23.9! > ... 

40 
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Lisle no. Angle 2 theta (degrees) lAterplanar spactog (A) 

16 26.22 3,399 

17 26:76 3,332 

18 27.92 3,196 

19 30,72 2.911 

14, A crystalline form of the salt, of 3-[(diniethy!amino)methy!]".\"|2-[4-
(hydroxycarbai-noyl)phenoxy]ethy!} -1 -benzoiuran-2-carboxamide according to Claim 
1 or 2, wherein HA is oxalic acid and wherein the crystalline form has a solid state lJC 
CP/MAS NMR spectrum exhibiting the following peaks (expressed in ppm 

5 ±0,2 ppm): 

Peak no. Chemical shift (ppm) A8 ppm (MX 9 ppm) 

I 168.9 126.0 

7 162 6 119.7 

3 1.53.7 110,8 

4 146.1 193J 

.5 130.0 87 J 

6 128.7 85.8 

7 127,4 84. < 

8 125,8 82,9 

9 124.3 81.4 

10 123,2 80 J 

II .119,8 76,9 

12 118.5 75,6 

13 114.2 71,3 

14 1:13.5 79.6 

15 111,8 68.9 

16 65.8 ;> ;? Q 

17 5(19 8.9 

18 47.3 4.4 

19 42.9 OJ} 
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15, A crystalline .form of the- salt of 3'(Cdimethy!am«io)m€tliy1'|-A?"{2-|'4«-

jffeydfoxy«arbafnoyl)phenoxy]ethy1)-I -bensofuram^-carhoxanhde according to Claim 

.1 or 2, wherein HA is benXenesiUfonie acid and wherein the crystalline .form has a 

powder X-ray diffraction diagram exhibiting the following diffraction lines (Bragg 

angle 2 theta, expressed in degrees ±0.2C); 8.08; 10.03; 1036: 13,63; 15,00; 16, ! 9; 

17.73; 17.90; 18.77; 19J7; 21.98; 22.45. 

16, The crystalline form, according to Claim 15 characterized in thai it has a powder X*ray 

diffraction diagram: exhibiting the following diffraction lines (Bragg angle 2 theta, 

expressed in degrees ±0.2°); 8,08; 10.03; 10,3-6; 11,86; 12,66; 13,63; 15.00; 16,19; 

16,39; 16.52; 17,73; 17.90; 18.77; 19,77; 20,20; 20,86; 21,11; 21,98; 22.45; 23.84; 

26,13; 26.74; 37 44. 

17, The crystalline form according to Claim 15 or 16 characterized in that it has a powder 

X-ray diffraction diagram, measured on a PANal.yt.ieal X'Pert Pro MPD- dif&aetomeler 

with an X'Celetator detector, and expressed in terms of line position (Bragg angle 2 

theta, expressed in degrees ± 0.2°) and iiitetplanar spacing d (expressed in A): 

Li&e ao> Angle 2 theta (degrees) Interplanar spacing (A) 

1 8,08 10.949 
7 10.03 

•1 A i £•; 

8,818 
o -c ^O 

4 ! 1,80 7,463 

5 12.66 6.992 

6 13,63 6.498 

7 15,00 5,906 

8 16.19 5.473 

9 16.39 5,407 

10 
1 i 

16.52 5,366 
<vv"> .i i 

12 

i /.a 

17.90 4,954 

13 18.77 4,728 

1.4 19,77 4.492 

15 20,20 4,395 
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Line no. Angle 2 theta (degrees) iMerplansrr spacing' (A) 

IC> 

17 

1.8 

19 

20 

20.86 

21,11 

21.98 

22,45 

23,84 

4,259 

4,209 

4,043 

3,961 

3,732 

21 

.vv.w 

23 

26,13 

26,74 

27.44 

3,411 

3.333 

3,251 

18. A crystalline form of the salt of laieihyt]-A- {2-[4-

{hydrc?xyearhatm>yl)phenoxy]ethyl}-1 4>en2ofuran-2-carboxamide according to Claim 

1 or 2, whereki HA is benzenesullbnio acid and wherein the crystalline form has a 

solid state !"C CP/MAS NMR spectrum exhibiting the following peaks (expressed hi 

ppm ± 0 ,2 ppm): 

Peak xm. Chemical: shift (ppm) AS ppm (/42.Q ppm) 

1 165.5 123J 
•-? 
w 161.7 119.7 

3 
.-•i 

152.6 
1 .•* s O 

110.6 
f O i o 

5 

i 

128.2 

/ to. y 

Mi 

6 126.5 64,.5 

7 121.6 79.6 
8 1143 723 

9 111.2 69,2 
10 68,4 26 J 

11 51.2 9,2 

12 44.5 2J 

13 423) 0.0 

19* The salt-of claim 1, which is a salt of formula (lb); 



WO 2016/036910 PCT/US2015/048243 

wherein HA is sulfuric acid, or a hydrate thereof 

20, A hsTnlpentahydrate crystalline form of the salt according to Claim 19 characterized in 

that it has a powder X-ray diffraction diagram exhibiting the following diffraction 

tmes (Bragg angle 2 theta, expressed in degrees -±-0.2°'): 6.92; 9,01; 11.04: 13.8-7; 

14,24: 14,89; 15,06; I?,34; 18.96; 20,05; 21.49; 24.34; 24,39; 25,19; 25.89. 

21, 'The hemiperstahydrate crystalline form according to Claim 20 characterized in that it 

has a powder .X-ray diffraction diagram exhibiting the following, diffraction lines 

(Bragg angle 2 theta, expressed in degrees ± 0,2*)- 6.92; 9,01; 11,04; 11.82; 13.87; 

14,24; 14,89; 15.06; 17,34; 18.96; 20,05; 20.84; 21,23; 21.49; 22,68; 22.85; 24.,34; 

24,59; 25,19; 25.89; 28.2S. 

22, The hennpentahydrate crystalline form according to Claim 20 or 21 diarscierized in 

that it has a powder X-ray diffraction diagram, measured using a P Analytical X'Pcrt 

5 Pro MFD difffactemeter with an X'Celerator detector, and expressed in terms of line 

position (Bragg angle 2 theta, expressed in degrees d- 0,2°) and interplanar spacing d 

(expressed in Ay, 

| Lme m, Assgte 2 theta (degrees) Ititerjxhinar spfceteg (A) 

\ * 6.92 12.782 

| ^ 

1 3 
v.O i 

11.04 

9,8i:> 

8,01:5 

4 11.82 7.489 

5 13-87 6.386 

1 6 14.24 6 222 

| 7 14.89 5,949 

| 8 15.06 5.882 

j 9 17.34 5.114 
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10 18,96 4,681 

n 20.05 4.429 

12 20.84 4.262 

13 21.23 4.185 

14 21.49 4.1.34 

1.5 22,68 3.920 
!?> 22 85 3.892 

17 24.34 3.657 

18 24.59 3.620 

19 25.19 3.535 

20 25.89 3.441 

21 28,28 3.156 

.23. A hemipentahydrate crystalline form of the salt according to Claim 19 characterized in 
that it has a solid state !JC CP/MAS NMR spectrum exhibiting the following peaks 
(expressed in ppm ± 0.2 ppm): 
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15 41.7 .13 

16 40.2 LS 

17 3S.4 (AO 

24. A lieniiheptahydrate crystalline form of the hydrogen sulfate or 3-

jXdirneliw!ammo)methyn-AH2~[4-{hydroxyearhamoylspbefioxyjeihyI}--1 -beoxo faran-

2-earboxamide according to Claim 19 characterized in that it has a powder X-ray 

diffraction diagram exhibiting d.te following diffraction lines (Bragg angle -2 theta, 

expressed in degrees ± 0,2&); 9.99; 10,67; 13.79; 13,92; 14,25; 14.67; 15.18; 16.21; 

18,44; 18.82; 20.42; 21.71; 22,47; 23,30; 24.25, 

25. The hemiheptahydrate crystalline form -according to Claim 24 characterized in that it 

has a powder X-ray diffraction diagram, exhibiting the following diffraction lines 

(Bragg angle 2 theta, expressed m degrees ± 0.2&): 9,99; 10,67; 12.65; 13,79; 13,92; 

14.25; 14,67; 15,1:8; 16,21; 16,43; 13.44; 18.82; 20,42; 20.76; 21,09; 21,45; 21.71; 

22.47; 22,92; 23.30; 23,89; 24.25; 26.02; 26,54,. 

26. The hemihepiahydrate crystalline form according to Claim 24 or 25 characterized in 

that it has a powder X-ray- diffraction diagrams measured using a FANaiytica! X'Pert 

Pro MPD diffraetometer with, an X'Celerator detector, and: expressed in terms of line 

position (Bragg angle 2 theta, expressed ia degrees ± 0.2°) and interplanar spacing d. 

(expressed in A): 

Liw so, | Angle 2 ilseia (degrees) Interplansr sp&cmg (A.) 

1 j 9 39 8.838 

7 1 10.67 8,284 

3 12.65 6.995 

4 13,79 6.418 

5 13,92 6.356 

6 14.25 6.211 

7 j 14.67 6.032 

8 15,18 5,831 

9 16.21 5.464 

10 16.43 5.389 
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j Line no. Angle 2 theta (< legrees) | Interplanar spacing (4) 

I 12 
18.44 

IM2 

i] 4,808 

| 4,712 

13 20,42 4.345 

14 

15 

20,76 

21.00 

4.276 

j 4,209 

16 21.45 4,140 

I 17 
18 

19 

21,71 

22.47 

22,02 

4,000 

| 3.953 

| 3,877 

20 23,30 [ 3,814 

| 21 23,89 | 3,721 

. 24,25 | 3,667 

1 45 26,02 3,422 

| 24 26,54 | 3.355 

27, A pharmaceutical composition comprising a salt of 3-[(dimethyiaTmno)methyiVA?:-{2~ 

[4~(liydroxycafbamoyI)phenDxyIethy1 [-1 ~benzotaran~2-earb©xan:nde according to. any 

one of Claims C 2 or 19 as m active ingredient and one or more phannamtfkaUy 

acceptable earners. 

28, A pharaiaceudeal composition comprising a crystalline form of a salt of 3-

[(dimethyiamino^Hretkylj-iV- -(2>{4-(hydroxycarbamoyi)phenoxy] ethyl) -1 -benssofbran-

2-carboxaiwide according Io any one of Claims 3 to IS or 20 to 26 as an active 

ingredient and one or more pbannaceuOeally acceptable earners, 

29, The pharmaceutical, composition according to Claim 27 or 28 for use in the treatment 

of cancer, 

30». The pharmaceutical composition according to any one of Claims 27 to 29 wherein die 

cancer is a carcinoma, a tumor, a neoplasm, a lymphoma, a melanoma, a glioma, a 

sarcoma or a blastoma, 

31» A method for preparing a crystalline form of a salt of 3-[(dimeth:ylamino:)Tnetbyij~.f\?-

12 ~ (4~(hyd rox yearbamo yl) phen ox y j ethyl} -1 -h enxoixtran- 2-carboxam id e according to 

47 
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any one: of Claims 3 to IS, wherein the 3~|X4bnetliy!aHrmo)Bietbyl]--/V--|2-[4~ 

(hydroxyearbamoyl}phenoxyj ethyl} 4 dienzo.ha-an-2-earboxamide is. crystallized in. the 

presence of ftapMhalene-l,5~disaItb:nic aci4.:mpMial?he-2^«lfo«k acid, oxalic acid 

or beiizefiesulfbttic acid in a polar medium, 

32, The method according io Claim 31. wherein, the polar'medium consists of one or more 

solvents chosen from among water, alcohols, ketones, nitrites and esters, 

33, The method accordi ng to Clai m 31, wherein the polar medium is a binary .mixture,, one 

of die components of which is water, 

34, The method according to Claim 31, wherein the polar medium is a binary mixture 

chosen from among: acetone/water, ethanol/waier, isopropanol/water and 

metbyleihylketone/water, 

35, A method lor preparing a hydrafed crystalline form of the hydrogen sulfate of 3-

[(diivteth;ylamino}metbyl]:-A'~|2-[4-{hydroxycarbamoyl)phenoxyjc:thyiCl-benzoh.!ran-

2~earboxamide according to any one of Claims 20 to 26, in which the 3-

[(dimethyl.a.niino)rnefhyl]~A^ (2d4-(hydrosycarbamoyi}phenoxy ]efnyl f - l»be.«zofirari-

2-earboxamide is crystallized in a polar medium in the presence of sulmric acid, 

36,. Hie method according to Claim 35, wherein the polar medium consists of one or more 

solvents: chosen from among water, ketones, nitrites arid esters. 

37, The method according to Claim 35, wherein the polar medium is a binary mixture, one 

of the components of which is- water. 


