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NOVEL SALTS OF 3-{DIMETHYLAMINOIMETHY LA 314~
(HYDROXYCARBAMOYLPHENONYETHYLI - RENZOFURAN-2-
ARBOXNAMIDE, RELATED URYSTALLINE FORMS, METHOD FOR
PREPARING THE SAME AND PHARMACTUTICAL COMPORITIONS
CONTAINING THE SAME

CROSE-REFERENCE TO RELATED APPLICATIONS

iled September 3, 2014, which are ‘ii'}s;‘ii”.ii}':?{j??‘fi‘:»i‘:lij hergin by reforenes u their

FIELD OF THE INVENTION
The present fovention relaies @ novel salfy of 3(HimedvndaninowoethyvipA {34
{hyidroxyearbamoyphenoxylethyl b bansofuran-Z-carboxamide . o hydiates o
polymorphs thereof, methods for preparing the same e well oz pharmaceutival

commuasiions and wses theveof

BACKGROUND OF THE INVENTHIN
3 Bsvethyvianune pmetod N 2-[4-thydror yearbam i’épizsm sy eyt~ Lbenroturan-2

carboxamids, alse reforred 1o ax abexinostal, i & higd

3

which iy degeribed in the patent application WO 20047002118, I was shown to nddbit vell

growth and wduce apoptosts in oy cells cultiwred G videe, and inhibit tumor growih is

vive o xenografl modely (Buggy ot &l Mol Coacer Ther 3806, 35, 1308 Given s

N . N

pharmacolegieal profile, abexinostat 8 dended tobe used 1 the restment of casicer,

RUMMARY OF THE INVENTION
The present imvention relates fo novel salts of 3J{dimethy

{hydroxyearbamoyliphenoyylethyl - Dbeosofuran-3-carboxamiie

crystalline forms thereodl methods for preparing or using

pharmareutics! compositivns contaming the same.

Maore partioudarty, the tvertion relates to salis of 3-{idimethyvlaming methyi]-A- 40

{vydroxvearbamoyliphenoxylethyl i~ T-benzoforan-2~carboxandde of furmuls (1
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wowhivh HA s nophthalene-1 S-disudfonic aold, naphthale

or sulfuric actd or hydrates thereot)

The present  wwvention  alw

§ 0 Af{dimethylammo inethyl N

carboxamide of formuda {1}, methods for prepacing ﬂ"f:

compositions comtaining the same, and uses there

> are deseribed fn following detailed desoryy

These sud other aspects and embodiments

CRIPTHON OF THE INVENTION

§ should be understood thet the detatled deseription and the spe

e
P
)

mdicatg specific ombodiments, are given by way of Hlustration os
changes and modifications within the spinit snd scope of the prosent disclosure will
beeome appavent fo those skilled i the art from thiv detailed deseription. The section

w used hereh are for organt

fonal purposss only and ave not o be construed ag

N
3

r the subjsel matter desen
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v
e
foogd
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fows

xd Al documents, o portions

3

bt et fimited o, patends, patent appiications, anficles, books,

apphication ncdlading

t:"

mranusds, and froan are heveby expressly incoporated by reference i their entivety for

ARV pUTDO

10 patent a:pg_:s’i‘ic-fﬁim‘; WO Z004/0021 15 deseribes twoy different aocess routes  for

200 produang FHdimethylanno pnethyl M- D2 d-thydrox vearbammvliphenoxvlethyl 1= 1=
bensoluran-Z-carboxamude,  In both cases, 3ot .:-fi%)en;:ﬁc;}i‘isrmviz axyhie actd s used

as the starting materiad, bt the tmotonslization of

e

¥

arnp aw posdio 3 is carrred out at different s

sfter the conpliug of the denvative of bonzoforan-2,

I8 amdnosthonyibenzeate. The gpplication WO 2008/QB21LS  spesifically the

Iloride of

prodaction o the hrvdreas

i
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{hydroyyearbamovhphenoxylethyl - Dbenzofurss-2-carboxamide., However, the we of

b

this salt on ap dustriad seale iy diffloult becange o 38 hvgroscopic prope

o an industrial podnt of view, it s hnporiant 1 be able to synthesize the oo sp\wmi

1

with excelient purity, snd o particolar ot a highly reprodusible form. exty

P
o
z..
24
o

J propertios of diszolution, Hltration, deyving, ease of frmudation and

,.n
o,

b
"/,
[+

profonged storage thereof without spegific tomperature, Heht, humddity or axygen

conditions.

In one the present invention relates o uaphthalene-}

Honde acid, oxalic acil, bensenesulfome aoid, or sulfy

pethyvlamine methyl A3 2-[4-thydroxyearhamopyiphonax yiethyl |

o
.,
o

e
)
oy
bt
f"/

carboxamide or voe of the hydrates thereefl a method for pz’i‘(?pm‘ii’i;‘; the same as well ag
pharmacentical compositions containing the same, and tses thereod,

,.

By oome aspoct, the iovention relates to saly of 3-[idinthviamino et

{hysdroxvearbamoyhiphenoxyletovl -1 -benzefuran-2-carbovamade of formula {lax

wywhich HA s naphthalene- 1 S-disutonde aad, vaplihalens-Zexuifonic atid, oxalio s

asuiturds acd,

in another gapect, the sultect matter of the wvention relates o the hydroges

3-{{dinethylamnohoethyl]-A- 2-{4-{hvdroxvoarbamoyi jphenox v lethyl - T-benzofuran-2-

o

andde of emada (b

1 carhox

™~ A Y TE A .
Nl \\{;:‘r" A A iv'}':“.“-'
i AN

whereln HA s sulfurie seid, as well as hydreatex thersofl
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The  presgnt fovention  alsu desw mothods for producing

J-{{dimethviamineimethvi BN 2 Jd-thydroxyearbarmoyl

-.W

he w»\\rif‘*hxl:ambm“; a2

carboxamide in well-defined and reproducible o

forms, exhibiting very pood sisbility compatible st

snaceutical compositions,

Iy one aspecl, e 1§ o orysialline form of the naphthalene- |

Hdimethyviamino nethyl <N {2-F4-(hvdroxyearbamoyhiphenoxy \} sthylt

carboxandde prodoced using the method acverding 1o the

3
L p

by a powder Xeray diffraction dingram eoxhibiting the 'fé:x}i(.s\:viﬂg

\

T degrees =42

the orystalline  form of the  naphthalene-1,3-disulfe

fidimethylaminoe ynethy < N- {2-{4-thydrox

voviiphenosyio

carboxamigde s charscterized by the powder Xeray diffraction diagram below, mess

using & PAMabvtical X'Pert Pro MPD ditfractometer with an X'Celerator dele

exprossed i ferms of Hne position (Bragg angle 2 theta, expressed in dogrees £ 827
nterplanar spacing 4 {expressad 1 fx}:
Lineno, Angle ¥ thets { aﬁwmm‘y m&wu ar spacing (A}

i

2 L7 8.202

3 P13 T8

! 13,97 £.341

8 1851 3,784

& 7 4288

7 2118 4,194

S 21 4134
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fii-"inzzi'i}% the  orystalline  form of  the  nuphthalene-lS-disulfonate of 3

afuran-2-

{dimethylamins imethyl N2 d-(hydroxyvearhamoyliphenoxy|

carbxanide has also bean charactorized by solid state NME speotrosvepy and the 70

won/magle angle spinning) spectrunm exhibite the following peaks

MAS {orose polariza

{oxpressed W ppm @ 0.2 ppn:

Peak nn. Chemical shift {ppra} |

s
£ F47.4 g6
P33 $2.F

9 123 SERE

12 D& a7
13 212 i34

in one aspoct, provided s a orystalline forme of the naphthalene-D-solfoaate of -

ofuran-2-

Hdimethyvlamino ymethy i}—,é"v’?’iwi}'ll {hydroxvearbameyDphenugy oty b Leber

carboxamide prodoced using the method aceerding to the invention, which is characterived



WO 2016/036910 PCT/US2015/048243

angle 2 thety, expressed yo degrees + €

Move  particukardy,  the ﬁz‘}.’si‘a fne  fomn  of  the  unaphthaleng-!

- {{dimethyvlammemsthyl A 2l dhvdrogcarbamoyliphenoxyiothvl D= L -boreofimae- 3«

"3

3 carbosamude 15 charscterized by the following diffraction Unes; R5

PUNBC QTR 1O, 21,79, 3825, 26,39

e

rystathoe form of  the  nophthalene-Zesulfonate of

2l de(hydroxvearhamovhiphenoaylethyd i~ Bobenvofiman-2

carboxarntde s characterized by the powder Xergy diffvaction dagram below,

0 asing & FANalytiosl N'Pert Pro MPD diffractometer with an XC detector, and
Lineno, | Angle 2 thets {degrses) intevplansy §;;n§§§:a§g (A}
a ‘ B 9917
2 B33 G475
3 HILES NHES
4 11.78 ERI N
3 {780 4857
& PN
7 HIRNS 444
B 3,520
HE 3376
Floally, tee orystalling foom of the naphthalene-2-sulfiaate of 3+{{dimetdviamingimethyil
N {2 d-thydroxvearhamaoy i}pizwv\ arbexamide
£5 gharactevized by solid state NMR spectrossony and the

following poaks {expressed w ppin £ 0.2 ppmk:

Pesk n Chewmdes? shift (ppay A poas (4417 ppa

H 1657 HEE R,
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Peak o, Chemival shift {(ppuy) AS powe (LT poan

2 1543 A
3 S Y

3 1332 45
& 1385 R8.8
7 1376 $3.¢
§ 126,40

11 [22.4 &7

. .
iH 455 543

In o aspect,  provided i a ovystallime form of  the ot

F-{{dimethylaminomethyl -V {2-{4-(hydroxvearbanweeDphenosyieths |- heneotonan-2

carboxamde produced ;z,sif,}g the method a:;.i:.tc.;}r{iin\' i the fnvention, which is chars

4 u‘AA

Herwing diffvaction lnes (B

angle 2 thela, oxpres wraes o+ 0290 Q1L RET 16 SN M

3

D S T N Ay B SO SR SO S ¥ vt e T oy i
2783 30730 Move particulary, the orystalime form of

the oxalate of M{dimethylaminoimethyl A= 3 4-{hvdrog yearbamoyh

13

benzofiran-J-carboxamide s characterized b_y the followmg diffraction Hinss

1840, [RAES; IR70: 2038, 20,85, 21,000 2196, 22.39: 2339, 21,91

*-J

Ve

LT

\,

More specifically, the crystalline form of the oxslate of 3-{{dhne

Sydroxyearbamoylphenoxylothyl b~ Lbenpofiwan-Z-carboxamide is
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the powder Xeray diffvaction disgeam below, measured using & FAMalviiea] X

i

A ™

n X'Ueleralnr delector, snd exprozsed in terms of hne position

MFD iffaorometer with 8

b and of tterplanay spacing d (s

Ldae no. Angle I theta (degrees} Juterplansy spaciag (A}

1 oyl 0704

4 FH.36
& £

'_., 0y e e
} HER 175K
R 18,78 4.7
Q 0358 4,364

]

FLRA 42680

il 2100 4238

i3 2238 3,971
i4 23,39 3804
‘o - .

S 238 3733

{wee]

Py
B
s

Figally, the orystalling forme of the sxalate of 3-{{dimsthylaming paethl

“

]

hvdroaoyvearbamoyviphenexylethvi b henpofivan-Zocarbogamide hag algo

characterized by sofid state NMR spectroscopy and the UPAAN spootrom sxlabiis o

following peaks {expressed W ppm £ 0.2 ppmd

Peak no. Chewivsl shift {(ppm} | AS poow 429 poay)

GRA 380

ey

R

&
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Peak no. Chewmical hilt {ppa) A8 ppa (429 peed
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foone aspodt, provided i8 @ novel orystalline form of the bessene

1

3-{{dimethyiamumaimethyl-A- 2 d-hedroxyearbamovi iphenoxylethvl -1

carboxamids produced using the methoed acvording to the invendion,

am exhibiting the liowing

e \.“

by g powder Xeray ditfraction diag

paricularly, the orysigliine form of the

3-f{dimethylaminoimethyl N

N

{hvdroxyearbamoyhphenoxylethyl b bensofuran-Z-carboxamide 18 ¢ha

foltowing diffraction Haes 808 10.03; 1036

LT R IS T3 PRI T % S o N PR 0
EIG I R S L Py 200200 20
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More  speefically,  the  erystalline  form ot the  benzencsuifowste of 3

Hdhmethyvlaminoimathv Ve - 4a{lavdroxy

befow, measurad

carbowamide 18 characterized by the powder Xera

asing & PAMalvtizal X'Pert Pro MPD diffractometor

N - : ¢

of trgrplanar spacing d {expressad i AX

Line nw, »%Eiﬁk" thets {dwz e} futer pmmw spacing (A}

i A

N y
> HO3 aNiE
3 3530

< P1.86
3 £, 902

i R

i3 17,60

18,

i 77 b2
3 220 4. 3Q%

e

P
e
s
S
bl

24 o1l 141
2 2,74

e form of the bensenessalfonate of 3-[{d#imeth

10
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GING [z vewi

{4-thvdroxyearbamoyl i}jiim‘i(}‘x vieths

charncterized by solid state NMR spectroscopy and the 7O CP/MAS spoctruen exhibits the

eesed inpram & 0.2 ppm)

g

Pesk ne, Chemioal shift (ppaw} EXR fsm

Py

05,5 1235

frons

3 152.6 LR
4 1459

3 i3

(0] P65 REA
7 121.6 Te8
2 F143 R
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fn another  aspect, movided 3 a8 orvstaliine form of the
3-{{dimethyviaminomethyl 2N {2-[4-Chvdroxyearbamayliphenoxyethel - -honzoforan-2-

3

carboxantide or @ hydrate theveofl In one embodiment, the bydrate s a b

o ancther embodiment, the hydrate 1s a hemibeplabipdrat

Hne form of the hydrogen sul

in one embodiment, the hemipentahydrate orysial

i

2ol -{hvdroxyearbamooyhphenoxylothivl - “beneoReas 3

{dimethylaming imethvl

sarboxamide prodoced using the method according to the jnvention s charagteriss

powder Xeray dilfraction dingram exhibiting the following diffracting Hnes {Bragy

4 1387 1424 14.89; 1508 17

o)

e

thely, expressed w degress = 025 .92, 801 1

2005 21.49; 33.34; 24.59; 28,

9 2589, More pariindarly, the Bom

[y
75

~

crystailine  form of the hydrogen  sulfate of

A-Hdimethylammoimeathiyi g

snzofuran-2 -cavhoyamide 18 ob

yavoxryearhanmsyd ipheonoxyiethyl _§- ~-

followiny diffraction Hnew: I EOd TLEE IRRT 1424

i1
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oYt e oty e
hydrate orystalbine

3-{(dimethylamine methy A {204 -hvdroxyearbamoyDphenoxylety

carhoxamide is characterized hy the powder Keray diffraction diagram helow,

vtical X'Part Pra MPD ditfractometer wit
nis of Hine position {Beagy angle 2 thety, ox

wospacing d {expressed in Ak

=

Line no. ﬁmwig ‘Mﬁ:e 8 gﬁeﬂr st ﬁiﬁnﬁeg@ﬁ;@sxﬁg‘ spaeing (A}
}

,...'.

o
7
7

N2

2 G {1 LR
3 R R4S
4 P1ed
13.87
& 14.24

12 2084

i3 2123 4185
b4 114D 4134
3 268 3,990
16 ERCE

18
i 25,16
20 .44

o~

Finglly,  the  bemipontahydeate cz*yﬁxrt.aifi;}@ o

{Cdimethylanune ety V- { 2- M-(hydrogvesrbamoy iphesoxy Tahyl
rhoxamide has also heen characterlzed by solid
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Ad peee {384 ppas)
f37 8
i2a8
F08 4
847
7 1148
& 1138
g AR 737
10 1104
il Hi7 a8 7
RS 58,7 383
i3 63,4 246
b4 Q.0 i
5} 417 3.3
16 402 § &
v 384 .4
I one ermboditoent, the havgheptabydrate erystalling form of the fuddrogen solfiste of 3
%t\dii\i\‘i‘}%idi“ﬁ‘lﬁ\)}li‘lcif}}vz}- - :A: §~”;.is\ h };d;‘(gjx;}_{r;_\_;gb;itn(p }p}-}gn(«\ \,“: ﬁi‘-,-‘ i : ~eherrothimae -

carboxamide produred using the method according fo the Invention ¥a character

powder X-ray diffrgetion diagram exhibiting the Bllowing diftr

theta, exprosssd e degress £ 0270 Q.99 1067, 137789 138

S0A3 20T, 22,47, 23.30; 24,35, Muore g:»aiiim darly,

crystalline  forve of  the hydrogen sulfate of

{hydroxyearbamayhphonoxylethyl i~ -benrofuran-Z-carboxamide 3% characterized by the
,{f(ﬁis.:}wiiigg diffraction {mes:.99; 10.67, 12.65;

PERD 2042 20.76; 2100, 21,45 21.7H 22.47; ¢

u..,
ik
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'y T WV T O ot il iy o b svresritaews e Fwes e el mardietalomo, ¥ S
§ carboxamide I8 orystallised o3 7}‘,34.}5&; methum 10 e presente of paphthadense1,3-

disulforic acid, naphthudene-2-audfonie aold, oxalic aad or ber sulfonic and, 1

Tt

medinm preferably consists of one o more solvents chosen from among water, alechaly,

tones, nitriiey and seters. Asused horein:

-
LS

wstood 10 apean O30 ddeohols

"aloghols are

P
s,
Lowe’

wopropancl,  butmnol,  isobutanel,

J-pentanod, mopentanel, hexanol;

- Thetones” are understood o mean UeUy hetones such as

P-hexannne, 3

kotong, J-peptanone, J-pentanone, J-methyl-2-butanope

sthylizopropylhotone, methylsopropyiketone, 3, 2-dimetlil- 2 lnsanoms
18 nitrdes” are wnderstood to mean scetonsinile, acrvionitrile, propansmiinile or
herzonitrile;
< esters” are understood 1o mean U0 exters such ss othyl for
forrnate, othyl acotate, prapyl acetate, isopropyl
whabyl acetate, pentvl acetate, Ropeuh acelate, hexyl acetate.
2 The prefarred alooholy are ethane! and dsopn

dkotome are the mrefarred  ketones,

acetenttrile iy the preforred nitnle.

Ahernetively, the polar median 13 2 binary mixture, one of the components of which

s mirture xelected Fon

water, Hven more preferably, the polar medimn 1 8 by

'

sestonewater, oihanol/water, sopropanediwater and methylethyikermewater,

in ion mothod weeording o the invoption, o 18 W use
- dimethylaminegoesthy N 3-8 hedronyvearbamoeyDphenoxyfethyii~ ]

garboxamide {free base} obtained by any method.

29

The nvention alse extends o another method By preparation of the orysudline

>
Ay
mnt

My of the salts of 3-{{dimethvlammeinetliy] IA- {2~ {hydrxyowrhbamoyDphenoxylethyl -

is
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an-d-carboxamide sceording to the wvention, i

I{{dinetindaminoimethyl N { 2-Dd-(hydmayveorhamoyhirhenosylethyl - Thens

carbovamide {fres base) iz initiated by seeding of 2 very small quantiy of o

sabts of 3-{Gdimethylaminaimethyt-N- { 2-[4-(hydrog yearbamoyl) p

4%

faran-2-carboxamisge gocording to the ,im-'en'iii{m,

p{.}?m‘ wediim and in the presence of the carresponding ¢ § opd cryatallization

cention, it also poastble to use 3

2-jd-thydrosyoarbamoyhphenogylethyl) - Bhenzofuran-2-carboxansds {free  basad

salte of 3-J{dunethyiaminomethyl]

oo f AT - "‘?q'.i'n‘»“-' ool T TR ey
ST - S-CRIDIGE anal HELAQY QINg (SR

{ enabling the preparation of pharmaveuticnl formualations

which have g constant and z‘ep‘;m:i‘ SO

§

v lations sre

15 indended for oral administration. Muove pressely, the w

g of orystatiine s of the powal

v

bensoturan-Z-carboxamude according to the bwenbion 8 pf.;v:*i:.imim’i‘s-‘ sdvaiiageous on an

sarhoxamide i two well defined hydeated orysialiine m“m» ohyaracss

Hdimethylamino ety A 2B {hvdroonvearbamaoyiipt

aed I g polar mediun in the presencs of s

PAEES N 0593 1 VI

enis chosen from among wat

wrips
.
)

proforred aolventy, wse will be made of ¢

d ethyl weetate for g

i

Alternatively, the polay medisns i g binavy migture of which oue of the compongnt

e more preferably, the polor medium 18 3 hydre-alesholic  mixture

3 Advantageously, the polar msdium 13 8 binary muxiare fom amang

ater, sapropanol/ water and wicthyletdoylt
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ation provess  according o the mvention, i s ;*osxuk o

If{dumethylamme ety 1A 2-] d-thydroxvearbamoyl iphenoxy ety -1

carbogamide (froe base) obtained by any method,

of 3-{{dimetndarnoimethyl V- 214 -(hovdrogyourds oy let Snzofuran-
2rcarboxamide in two well defined hydrated ¢
of the
benzofivan-2-carbuxanide {'ﬁﬁ ree hasel v initigted by seeding of & very small quantity of

~a b ok
suifate 3

the hydrated crystatine Eywen s

3-frdimethviaminoimethyl A= {2 d-thvdvox vearbamoy] when

e acvording o the nvention, this reactio

amd i the presence of sulfurie actd, In thiy second o 108 P

e
¥

I-{{dnoethyvionino)

nrvendon, i i also possible o use

a

{hydronyvearbamoyiiphenoxy

thyl}-1-benzofivan-2-carboxamide (free base)

hvdrated  crystalline forma of the hwdr

shie ui\‘e: 1}3‘

E{sii nethylamingmethv 8 {24 4-hydroxyeart

aruide avcording to the wvention has the m;i‘vmmge oft

the preparation of phurmacentical Bormulations which
roduerble con i hilst exinbiling pood characteristios of dissolution and of
reproducible composition whilst oxhibiling pood chavacteristics of digsol ot

stabality, which is parhicularly advantageous when the Hwmalations g in

sdonnistration, More preg atfine forms of il

sely, the

sulfate of  If{dimethylaminomethyl -4 {4 oyl iphenogy]

sqamide according w0 the 1 ‘5?&1},‘{%5:131;11?},}" ardyvae

sdusirial soade

The crystalline forray Oncluding the hydrated orystaliioe forme) of the movel salts of 3-

{dimethylaming jmethyl - 2-{ 4 hvdrox yearbamoyl

o

yxantde according to the invention are intended for

.

particularly, o the treatment of 8 carcinoms, 8 tamorn, s oeoplasy, o bonphon, o

Homa, 3 sarcoma o a blastoma,

fosd
P

WM, ©
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The mvention also axtonds to pharmmesutics! eompesitions inchuding o

w,;

g

salt of S-fdimethylaminoimethyl bN- 13- [4-(hydroxyearbamavliphenosviethed 1-1-

benzofuran-Z-varboxamide acconiing to the formula () and, even move particnlaly, the
erystalbing  forms  (ocloding the ?}}fsirztts;@; crvatalling B of salis of 3

[{dimothyianine roethyl

carboxamigde svcording o GRe OF Tore appropuias gov-loxic ot

Among the pharmacentical compositions ateerding o the invention msniion may

e made move partienfarty of those ehuch ave

boutaneous or nusal admunisiration, plan or coated fablets, granuls

capaudes, pils, suppositonies, oremmss, dermal gels, prepirations,

uspenstony and chewing gums,

FrvEnyisE

ved phartacentioal compositony s preferred.

The useful dosags van

\

~assgoiated e

adminisiradion rouwte, the

mg wnd 480 mg of 3[{dimohylammoeimethyl

1

ivdroxy carbmoyhiphanoxyothy

'L,
o
s
L
-
‘t
poH
2
&

B

-Leborofursn-Zecarboxamude axpressed |

3 bt do ot Hesd i in any way.
EXAMPLE It Mythod for producing the ceysisiiine forv of the naphthalese- 1,8

disnifonate of 3-Hdinwibylaminomethyl-N-{ 34l droxy

arbamayviiphenovy lethyll--beneafuran-2-carboxamide

dimethyhaninohnothyl]-A&

In & S8wl  flask, an  eguwivalent  of 34

movliphenoxylethyt - I -benofuran-Z-carboxamide (free base) (1248 8 my

..

thvdroxvea

a-t

3ol was added, followsd by gpurvale

1500 mmol). Then 28 wb of sopeopavel were udded and the

wn anxiueg wias subjected © sustained mspnetic sturing al 689

seastion misiurg was conled uoder sustained magnetio stiveing o 10

Eand 13 “Uhmin, then nuantained for approxamately 1 day a1 10°C

oSty 3 . the solid wax deied in a desis

.
.
-

Faars B OO U ST A L W ot S e ey e
X Q3 & L AN 80 oatit O WO T R £ WHE WY
the compound of the tile with an ogtpt of 98 % The solid way chara
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piz-wa‘gﬁr Kergy diffraction diagram and the NMR spectrun detailed in the

8~//

Mlethad Yor praducing the crysiafline form of the naphthalene-2-

sulfonate of 3{{dimethvlansusimethyvi-N- B-B-(hydrexy
csarbamoyDiphenosyylethvii-I-honrofursn-Tearhoxmmide

oa 30wl flesk, an conivalent  of  3-[{dimethylamine et A (244

<%

PHIS S mg

{hydroxyearbamovhiphenoxylethyl i~ -bensofuran-Z-carboxamide {fraw bhase} {

T80T mnwly was added, Bllowed by an eguivalent of paphthalens

monniydrate (5339 mgr 2.806 momol), Thee 35 mbl of scotondtvile were added and the

gaciicn minlurg was subjected o sustaned riagnetic stinving at &0 C or 1 oy, Next the

seaction mixiure was cocled wnder sustatoed magneiie stirmiug o 1070 o

e
Agds

Fand 1.8 "Uhanin, then maintamed for spproximately §day at

porestty 3 glass g, the solid was doed in 8 desiceator i vaouo {100 mbar)
the sempound of the tide with an owput of 96 %, The solid was characterived ‘n the

vowder Xeray diffrection diagram angd the NMR spectrum dotailed in the following

¢ 7 oam 8

o

EXAMPLE 31 Methodd for produmeing the erystalline form of the axalate
af 3-Hdimethylaminohethyib AV M- (Byvdeaxy

ecarbamoyiphenoxylethyib- Lbenzoturan-2-carbaxamide

ooa 50wl flask,  an gguivalent of  3-dimatiplaminoime

{hvdrovyearbamovbphenoxylethyl - T hensoformn-2-carhoxantids {free base]

¥

FAT pomoly was added, Bllowed by an equivalat of owalic seid a

3477 ol Then 25 mi of ethanol were adided and the reaction misture was s
sustained magnelic stiring &1 60 7 for 1 hour, Next the reaction witxturs was conled vodsr

sustained mugnetie strring to 10 °C at a speed between T and 1.3 °Clramn, then matotained

- 1

a—;i

for a:ppf{s‘xis nately 1 oday at 1R 8 lration on g povosity 3 glass fri, the solid was
deied 3 2 destocator i vaeue {1 mbar) in order to give the compound of the tile with an

fgranm and

cutpnt of 93 9% The solid was charavterized by the poveder Koy did

the NMR spectrom detailed in the bllowing Bxamples Tand 9.

Exarple 4 BMethod for producing the crystalline form of the lmawsneaifonste

of J-{{Hmethyvisminahnethyl V-2 - vgdraxy

Y
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eavbamoyvliphenoxyiethyli--benesfuran-Jcarhovamide

fn & Hml Hask,  an equivalamt of '&{{dmse?hj;ia;m;inﬂ'}'imé{h}' [

(hydroyyearbamoyhphenoxyiothyl « Bbervofuran-2-carboxamdde  (free based

ey -

3.748 mmoly was sdided, followsd by 38 ml of somopano! and 5 mb of water
v Y R

mitxiure was brought fo veflus. Then an equivalent of benvenesulfonic sord (89

smoll wers added and the reaction mixhure was held at rellox under sustained w

stirring for 1 hoor, Mext the reaction mixhwe was coolid under sustained ms

o ambient tomporature then maintained for approximately § hoar st ambiest emperatine

Afler fltmtion on @ disppsable Chemrus 1 am B and mnsing with 2x 1wl af

wopropaned, the solid was drigd v oan o oven @ 40 °0 10 vaguo {10 mbar) oy 24 hours m

order o gives the compound of the tile with & vield o 839, 0

i}
3
ey
pn
=
Ty
mv
,:::

0&‘ Hi

Examples 7 and 9.
EXAMPLE 5 dethod for producing the homipentabydrate erystalline form of ths
hydrogen suifate af I-{{dimethyviamino ety A {2344

{hvdroxvearbanwyDphenoyyiethyib-Lhenrofuran-Toarboxamide

o s S0mb fiask,  sn egutvalent of  Se{dimethylandne ety A 34 4-
] 1€ ERh bl P

{hvdroxyvearbamoyviiphenoxyletipl b - Bbonsofuran-Zecarboxamide {f

SO7 mamol) was added, followed by 8 halbeguivadent of sulfurie aad ¢

ts sofution o 0359 ol L) 1903 mmel) The mixture wis sudjected © a8 magnetiv

stirving until @ clear solution i3 obtained. The water was then evaporsted nader a steeam of

alr. The white powider was then resuspended with 28 mb of 5

e

mbgiurg was subjected o sustained magnetic stming at &3 °C for ¥ how, Next th

as eooled under sustained magnetic stiming Lo 1070 at & spoed

£.3 2 min, then maintrened for approximately 1 day st 10 °C, Afler Bltvatioy

20

%]

alass it the seBd was deied w g desiveator in vacgo {100 mbar) |
covaponnd of the ttle with an outpet of 96 % The solid we
Moray diffraction dipgram and the NMR spectrum detade

and §,

EXAMPLE 60 Method for producing the hemiheptabydrate erystalline form of the

hyadroven sulfate of Mi{dimethvbuvinoheethvi-Ao 3 Jd«{hvdrox
o o 3 » E W R H i AR

fur
[
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carbamoyhphenanylethyij-1-benzefuran-Z-arbavamids

A vial contaping 108 mg of hydrogen

P Chydrovearbaraovphens

N
e

aced for 3 days v s dell jar comtaning o satwated saline sohation o KNGy

Y

¥y al ambvent temperature led to the Hirmation of the compound of the titde with a

.;,

5 huomidity

oy

guantitative vield, The vesulting solid was charactenized hy the powder Keeay difii

diagran detailed in the following Example 7,

EXAMPLE T, Vowder Xersy diffrsction disgrams o the copystalline formws

By

af the salty af J-f{dimethyiaminsimethyi-N

i {hydraxyvearbamoyiiphenovyiethyli-L-benzofuran-Soarhovumide
aceprding fo the mventiog
reding of the datz was porformed on 2 FANMalvtical X'Part Pro MPD ditfraciometer
with an X'Uelerator detector inder the following conditions;
~ YWoltage 45 LV, current 40 mA;
13 ~ Moonting thetw/thatal
= Asnoder coppers
< K aipha-t wavelengthy 134080 A,
- K alphae2 wavelongths 154443 A,
Foratio: 05
2 ~ Moasuremsnt i’ﬁ@."ﬁﬁ::’ continmions from 3% o 353% (Bragg angls 3 thotay with

inergmentation by Q617

a 15 min

The powder Xepay diffraction diagram of the orystalline form of

"
=2
2

7
‘53
/:"
f
;’.‘.T"
s,

;

;

5

15 disubfonute of 3-[{dmethyviaminoimethyl]-A- ;3,.{;1;, frydroxyesrhbamoyvii

ide progoced using the methed sceording o Bxe mpia&: s

-

benrofuran-2-cyrheg

o s denrrrte il Frens RO FEORGTRRPY PR N ety ek s secicringd Ten od e Y s
expreased ey of Hoe position (Bragg angle 2 theta, enpredsed In dogrees £0.2%) and

ar spacing d (expressed w A The significant lines are sot out in the fillowing

.

of terplan

(&}

tabien

4
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Lidne m Angle I theta (degress) | Interplansr spacing (A}

6.87 12,801

it

ion diagram of the orestalline form of the naphthalone-2-

¢ I.y}a?u‘mi'a&:z}rm:ihyi}~:"¢’ {2-{d-{hydroxycarbamoyvl iphenoxy

i hdehes e produced using the mothod according o Bxample 2 i

"\“W{’\"‘”{l ‘:H ey

ms of hoe position {(Bragg angle 2 theta, expressed in degrees £ 02

Le <

of mterplapar spacing d (eoxpressed i A The sipnifice Hoes are set out in the folle

el

Line pe. Angle T theta {(degrees) faterplanar spacing (A}

e
d
£
<
e

& {899 4484

7 1994 4,444

RSN
Q@

a7

ERNC
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. ) ) 3 . P . . - e
Line no Angle I theta {degrees} Interplanar spacing {A)

H 2639 33746

he powder Xerpy diffraction diagram of the cfysi;:ﬁiii‘ne form of the oxalate of

d-{{dirnethylanine methy -V 2-[4-thydrox

carboxamide produced using the method sccording 1o Example 3 i opressed &

\

& are et out i the

p.-J
o
4vJ
22
i
1)
o
o)
je
P
=
1]
e
et
o
=
s

{exprossed in AL T

Limena, | Angle T thets {dogress)

i | 611

3 267

3 16,30

4 {6556

5 1773

) } :3\

7 18.6%

8 1878

& 2{1.35 E 4,364 »

tH 2108
id 2EUG LS
13 22.39 397

s . "
£3 R 3 3732
16 26,22 3,388
o
17
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Line wo. Angle 2 theta {degroes) Interplanar x}memg (4

N

Example &: Determination of the atliors of the crvsialline forms of the salt

s

af 3-[{dimethyiaminohvethy N {2-M-(hydraxyvearbamayviiphenosyl

ethyii--bonsofuras-Tearboxamide aeenyding to the favention

The orystalline strocture was determined on the powdors oblained in the
5 oxamples using
detector. The following ¢
\f}t
Foxa “efa-‘t.-
EXAMPLE S Solid state KNMR speotrom of the e;t;r}-‘esi‘aiﬁistm forms of the salts
of IJ{dimethylaminoimethyil-A- {3 -thydvoxyearbamoeyiiphenoxy|
o etivyi}-1-benzofuran-3-carboxamide :ws:urﬁi;;gg o the dnvention
o5 Tie~ ay -~ et . N T oy
The 7O NMR speotra were recorderd st niient lemperature using a Broker 81
spectrometer with s probe of the 4w CPMAS SR VIN type under the
v omeditions
ﬁ?m&; encyt HHLOS Mils;
i3 - Spm:ir;;ﬁ erdidis 4

et
~3
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Peakuo. | Chemical shift (ppw) | A3 oo (420 o)
1817 110 7
3 152.6 1105
: 1459 oy
3 1282 §6.2
& 1765 §4.5
! t21.4 TEE
i T 723
9 £11.2 0.3
A R4
2 E <; : b £ 3
2 44,5 kR
i3 42.0 0o

t
The  heoupentahydrate  crystallineg foom of the  hydeopsn sulfare of

3-f{dimethyviaminomethyl V- 28 thydrosyearbamoeyDphenooyleth v - Lbenmofuras-2-

carboxamide produced using the method sccording 1 Example § exlubiis the filowing

paaks:
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Hation of loss than 0.2 % was detected by DVS s
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enable it 10 bo castly manipulated - in particular during the preparation of pharmaceutival

foranadations - over wide ranges of relmtive homidity vatues.
EXAMPLE 110 Fharmscrutics] compuositions
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CELATMS

"

LA salt of 3+{(dioethvlaminoimethiv A 3 Jd-(hvdrosyearba iw
Byeniyerey X )
beysoiuran-2-carboganide of fornwla (31
HA {5
& wherein HA 15 naphthalene- 1 5-disuifnne acd, naphihalene-2 wacid, oxalis
seid, beprenesutforde acd, or sulfurie souds or a hydrate thereof
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. The ervstalline form according to Clatn 3 or 4 characterized in that § has a powder X-
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A phramacentical composition comprising a salt of 3-{{direthy

(223
oy

-

Ui-(hvdroxycarbamoyliphenoxylathvl -1 -benzofiran-E-carthox

orse of Dlammy 1, 2 or 19 as an active huwedient and one or

ARCOH tabde

I8 A plueewmscestical composition comprising a orvstalline formn of a st of 3

% ¢

ffdimet nopmethyl A {4 thydroxyoarbamsyiphenoxylethyl - by

J-carboxamide srcording to wny one of Chame 3 to I8 or 20 10 26

mgredient and ong or wove pharmacastically acoeptable carrier,

3%, The phanmaceutical composition according

=

of gancer,

yowas

3, The pharmacestical compostiion acconding o any otg of €
cancer 15 & emrcinoma, o tumon, & neoplasm, a lymphoma, & melanoms, 8 gliowa, &

sareca or g blastomsa,

¥o A method for prepaving a orystalline Room of a2 salt of 3-[{dimsethyhomino et

Fegathovarnide

ramoyliphenoxy et - 1benzofiva
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