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Daseription
The  prosent  invention SONTEINS
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Alternatively, the subjoct of the invention convemns an abexinnstat tsylate salt with the frmula {1y
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i:‘wemiw atse concerny the  orvetslline  form [ of Nohydroxye

ofuran-devlearhony viavine] sthoxy) bonzamide t wmylate, i
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DESPETEHoN HDOUSE, amhba gﬁmm,\\: N Mimms.*mzi‘;s;am i consams,
Nehydrosy-d {23V N dimsthyd taminmethyld benzofuran--ylorbonylamina) & shoxvl bonzamide,

also knowa as abexinostat, sz histone-deacetylase {HDAC) inbibitor, desoribed in i‘aiwt application
3

1

WONONEOYE 118, It inhibats cell growth, couses as:m ;:szx aix in tumer cells cultivated v vites, g
Sl Cuncer Ther 2066 3031 1308)

&V\i I catioes frogtent

.

frhibits fumor grow vl fervive in models of xenogralia

Prae to fis pharmacclogical profile, sbexinostat i3 &isszg

Feam the industrial point of view, i is vital to be able to synthesize thee mm; onent with excetlent
purity, especially v a parfectly ropreducible form, presenting with intoresting characteristios of

ot feo

Hesolution, Hlration, drying, case of femulation, aad stability, iﬁi‘.@.&iﬁli‘sg it be stoved for long

I

periods without spectal temporaturg, tight, and humidity conditions or these relating W the oxygen
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Prtont application WOROGHO2 1S desoribes two differsnt aveess mutes for nbtaining abexinostat. In
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bonh omses, Samethy cacboryiin acld wis ased s the stavting product, bl the

fmetionakity of this o ni*s%’ nuclous through poastlion niamoi%zxi fromethy] groupdng wis performed

atter aww‘sstg of i%ig

S N o elama nn ewwekoaase s Feriyatie o
fhe presestt invention deseribes » peocesy R oblaiwing abexinosta

methvibenzenesul forate) fn well-defined crysialiing formthat s s perfectly:

“.c"

with very good stability that fs compatible with the fadustid ml constrainty

deving and the presevvation of its pharmaceutival compasiions.

{Iryx alling form b of abexinastat o3}

sing with the following diffraction rays {Bragg anghs of 2 thets, exprossed i degrees 233

{33‘{% Gad: 113 '\ 12.3%; 1408 1885 21080 2705, \i\‘i‘x particutarly sall, x‘?wni ’émt form 1 oof
following diffraction mys: .30 884 LI AN L EN
3

Jate is characterized by diffraction o diagram X on 2 powder
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ahesinostel oeyiate ts charseisrized by the
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Muore speciiically, vrystalline form | of abexinostat tosyhate s vharacterizad by diffisetion disgram X
o6 the posvder as shown beloww, measured usinga P ANalytivel X Pert Pro MPD diffractoneter with an
O slornine detentor, ausd exprensed in torms of ray position (Bragg angle of 2 thets, exp gasad
pea 0.2 amd fnterretivudar distance d {sxpressed i A

Ray oo 2thete  angladuteroraticulate
(dugrees) Pstance (A}

.50 13,581
.54 %894
11.38 7780
12,33 7T
14,08 6
15,95 4,683
19.61 4
19.96 4449
11,08 4218
1 PR 3,897
i 23,61 1768
12 37.0% 3,296

G lpk g

221

i

[~

i

<

Purthermore, the orvatatiine form ol abexivostat tosylate was {%mmciwww Es’ By

tH¥!
Significant peaks were ohsary sk At ;?.‘\ following positivns: 948 om 0BRem™, 8 3‘” e, 3% Y

N

L360 om, 1608 e
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Alfurastively, © 5 \;\}im can bo cleracterized by the X diftraction

£
diagram an powder, et b vays prosented g previnsty as well ag by & Raman

spectram showsg a ant peak in po i ‘.&3 o

vas alse charasterized by \\§R \mcsso copy tnthe

N
were observed ot 1LY povsg 1221 ppm,

12680 pprn, 1283
\ Es%i?é,c‘f vp, V446 pomy, 13308 pom, 158 ppmy, E.sﬁ,?; vpomand 16200 ppan,

REAS {Cross Polarization Magie Avgle Spinning) specira pras eriied with

dinppm iy ;EN\%

%’a‘.z‘ik 189, Chemical Peak e, Chentieal
displavenuat displacement
{ P} {ppan

1 165y ua 268
189.8 12 1351

r24

1538 i3 1210
tdd.8 i SRR
& 1434 i% S8
Hen Ry is 46,9
% 1382 37 48,0
& {h‘i 1% 218
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The mvention alse exiends 10
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¢ progosy e preparing cryst

X

churacterized by the fact shat the sbexinostat erystaliiees in g mhf m\dmm i h prexenee of
v \‘s; snasulfonie acid, The polar mwérs}zm; ot shonld preforably cousist of ene ot more solveniy

and estors, it being wnderstpod that

chosear from among water, alooheds, kelones

- salenhols™ should be tken to mesn OO alechols sueh as methanol, ethan of, propan,

~5

sopropansl, butanel, sotatsnal, pentanol, 2-pentanel, 3« <pentannl, isepentanot and hexanal;

E3

- Seoranes” should be taken to memn 0O ketones such a8 acstone, methyt oty
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yerd;

pentanong, pentanone, 3 -2‘}3@5{}‘\ vi-dbutanone, IThexanons, hoxanong, othyl isopspy

wethy! isopropy! scstone and 22-dmethyb-3~ hutanong

Hostery” shauld be taken o s

rean OOl estors such as sty formate, lsopropy! Drmate, sthyl

aestate, propyl aostats, 80 ?mgwi avetate, buty! acetate, isobotyl sestate, wrtbutyl acctate, puotyl
vo and haxnyd acetde,

avelate, sopenivl soety

nrd

The prefieved aloohols are sthanal » wud isopropanal. OF the preferred solvents, acetons and methyl



¢ the ketones and ethyl acetate is preferable for the

ise of @ binary misture, one of the constituents bamg
inary mixiure chosen from the

i*m.s vironment cat consistofa b
sthanolh

S, IROpropans % water wul methyl sl

I the orvsiallization provess sccording o the invention,

cop base) van be used that w

}
ahtained by any method.

The tvention §:§§s{ covers anciber preparatinn method for the erystaline form Lol aboxivustat tasy fate,
Fration is inttated by s very smal gquantity of ;.i‘.‘r‘:\"mosmt tosvlate in erystatiine im‘i}'i

L

Iny this seeend orystailization method, sccording to the & sverdion, abexinostat {fee base) can be wsed

that ix obtained by any method

The advantage of obtaining shexinostar tosylate fnory vatailine forts | is that it onables the preparation

=

of pharmscsutioal formulations having & sonsta ansd reproducible composition and prese snttng with

x

good characteristics of dssolution and stability; this i particularly sdvantageous whare ?k
¥

cate, v view of Hs fow hygroseopisity.

mms

Sormulations are destined for oral administralion, Mors specifically, the wse of crvatatline foem
abexinosia toevksts is of particnlay intorest on an indust viad 8

23

Crystattine form 1 of ahexmnostat tosylate is du signed o treat cancer, and more expecially the treatmant
af carcinoma, tunars, neopdasms, tymphoms, melanoms, ghomea, sareemg of blastons.

3

The favention alse extends to ph a;m&a‘m fieal compositions whose sctive principle is an abaxnostal
tosylate salt, and agaty more especially J*e@ seystalline form ¥ of abexinostat tosylate, with ane or more
fnsrt, nonstoxie amd sppropride ©X CHHETER, O the ¢ ,E}.agss_t}a.\:eizﬁ.ii‘.ai compositions avcording to the

invertion, those that should Be mentioned partioularly sve the most suttable fe onal, pareuteral

(nirmvenous o suboutansous) and aas ai admm\{mimm siple or sugarconted plls, granades,
subrlinpal pitls, gellules, fablots, suppositories, creams, girtments, denmal gels, injectable
preparations, drinkable suspensions and chewing p aim

Pharmaceutionl sompositions administered orally are prefrable.

3

The effective dosage vasiss 88 ; a\:m;: on the gender, ape, sud welght of the patlent, the manney of
admn‘mats‘aﬁ_am he natare wi iéz s cancer, and any associated froatiments; the stective dosage varies betw
20 mg and 488 m g O R ‘goh}‘ 4- {L{?\«- A-dimethylaminomet &»ﬁs

besro-furansd-yicarhonylanino jethoxy} benanide \;\:wwd i free base per day,

SOR

The following sxamples ustate the invention, but LD WY TeNiriot it



vavnnde 1t Process for obtudaing erysiaiiine form ¥ of ahevinestal toaylate
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166 Ly of abexinostat {fee base} is placed 1 948 kg of & mintore of sop

%
=

=4
(5]

TR uays} at avabiam -{ngx\mure Pualuens sulfonic seid monohy dsaia {083 b addedm &
of water &t woblewt temperature. The medium is then beated to T8 dor 3 minutes before bang
sont -\{i o 050, When erystailization s conplete, the suspension is Mk‘*\ o at 2080, After deyving, S

crvstalbine forar Potab sumx&i’zﬁ. tosyviate & oblaived w m ayvisldoty b sl with g pusity greater

chan D99, The solid has been sharacterissd by an X diffraction diagram on pow der, detatdy of the
Ramsn spectram and the NMR spectrum being shown i the folowing ‘

iwmgjg : Rethod for shiaining the &‘ﬂ’s?%igiﬁw form § of abexivostat tosylale {\m{h; £}
LR i\v of sherinostut { free hase} are placed fn 170 kg of s mixture of isopropano) and water (45.6/54.4

st ambiont temperature, & sol tﬁas:m is then wided consisting of pdoluene z:.ti‘ii‘haii‘; asid
£ CUT.08 el iy water (4.0 k) The medinm s then heated to TSSO, cooled and primed
€4 &

ﬁ ‘\* of cryst .:-z}iim formy | of abexinostat tosylate. The suspension is then filtered at w{‘* 2

After drving, covstaliing form | ol abexinostat osviate v obained with # vield of abowt 86% and ¢
purity greater than 8%, The :Q‘siié i characterized by disgram diffraction X an the powder. e
Ranwn apectramm and MMR specteum are specified in the following Examples 36,
Example b Crystalline §m*r§s 1 of abexinestat tovylate (X diffvactian e:§s$wmm an poewder)
The suta were recorded on s FANalytinal X'Pert Fro MPD diflractometery with an ¥'Celorator dtectay
ander the following conditions:
= Tenston 45 WV, intersity $md,
Thetadthels mounting,
« Anoder coppey
. K alpha-] wavelengihe 154060 A,
< K alphe-? wavelongh 154443 A,
- K alpha-3/ K alpha-{ ration 8.3
P _

Megsurenag z*us:?.i:ss.};i: cositinuous from 39 through 33° (Bragg sogle 2 theta) with an

P32
]

inerementation of 6,617

':-.Jv.

The X diffraction disgram on powider of form T of abexinostat tosylate, sbained using the methed

outhined In Exaaples Tor dow \\;mxm% i terns of the position of n ray {Bragy angle 2 thela,
expressed in £0.2° degroes), the interseticular distanee o {oxpressed v A w.ni the relative intensity

P

{exprossad w g?t:;'ee;ztag‘c{“s i ‘rfs?waies to the moat intense ray). The significant nys have bod & siiected
it the fullowing table



Ray w, Angle Ithetalnter-vefioniar  Relative
{degrees) dletance (A} lntensity
(%

U R 3.6
5,54 8,894 S84
1138 7788 191
12.33 7473 23.7
14,88 6.288 SN
18,98 4.683
19.61 4.526
8 19.96 4,449
3 21.08 4,318
e 2282 1807
it 13,61 1768
12 1785 3298
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0o W B log
L W
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Example 4: Crystaliine form 1 of aboxluostat tosylate (erystaliine mesh}

A solution of abexinostat tosviate saturated in 2,3, 2-trifluoroethanal swas prepared teough agitation in
sespension for 34 hours wt smblent tenperatare, followed by fitration. § Subsequently, Tl of this
saturated solution was poured into an HPLO viel of 18 mi to which 0.25 ml water was added, The
selution was maintained at ambisnt iwm’:af\\m for T8 minutes, After centrifugation then drying, §§@£
\\wi\\i was isclated for analysis, From the orystals obtained, 8 erystal of sofficion quait ad

oranalyels by X diffraction on monecrystal,

The erystailine structure was determined on the previows monogry stal using a Bryd
ditfractometer fitted with an FRISQ g snerstor having & molvhadonnm anticathy \i{_ (Mol = Q7083
4 _

AYand an angular fleld of between 37 and 2757 (g 8 The following settings were st ¥

triclinte orystalline mesh,

‘

;mmsmiefs o the mesht s 10467 A, b= 14830 A 0= 20159 A, s TROTY,

space group Pad
} mamber of molecules 1 the mesho d
“ volume of the meshy Viea ™ 130 A7
- denatey: & 1348 glaw’



Erample Sty }5% alline form §of shoxinostat tosviate {&mmr §§§*€§? wm
Form L of abexiiw sylate was charsgterta .:ﬁzt.i by Ramam sp

g L A PN £
GifTuse coflegtion ﬁ'&ﬁi‘}\

v The \2\\’ TR OWa “\{“\§ b “'C

™y

Perkinlinen ($ mn faser. The s_‘sg.‘mi R
revorded wning 2 CEN {.§¢:§§3{§§f{§i §§;r‘ way dm\w&%s shift depends an {hx‘ substnes ;am;iz sivpivstef i, thus

sngament of the sample studisd,
u‘iui\; uging a HO am

SN

$§~ §§§~<\§' i\\“\?;ﬁ‘{\“ LI R\'\k\ﬂ{} c>\{\0§£} ub\ R {) 23 %p\\‘\‘ﬂdf 3&-3&\‘3 11§$}ﬂ \\i L- {:ﬁ?‘i\:. } 35 (3\\ ti&i ¥ \ﬂg\\\

crabling en analveis of the chemieal composition and molerulay
The speotrs were soquitsd with maximnm power (1% of ih«: '

explored runged between O and 3278 ot

R o S S & o 5 .-E < S S
Significant peaks were observed in the following positions: 98 em™, 18 SRem’, 1132 ony”,

Example 6 Crystailine form Lol ahexinostat tosylate {solid RMNM spectram}

Form 1 of ahexinostat tosviate was also charseterized by NEM spectroseapy in the solid state, B
MNRM spoctrawere recorded at ambient tempsvature with the help of s Rruker 8B &\Fa.ﬁs; spectroneter
wsing & fype $nwn O BIAN SB VTN probe viley the following conditions

~ Fragqueney: 138,76 MHs,
Width of spectyiany 40 kHe,
- Magiv-angle sploning spead 1 kHa

- Sequesnes of bnpulses: P {Uross Polarization) with SPINALSS decoupling {devoupling
powsr ol 83 kR,

Tnterval hetween repotitions: 1y,
Acguisation e 35 ms,
- Comact tme 4 18
Nusuber of scans; 4086,
An apodization Rmetion 8 He line brondening’ ) was applisd 1o the slgnal recetved before the Fourier

converston, The speetva thus obtained were referenced i eelation to » sample of pdamantans (the
highest froqueney prak of adamantane has g ohe smival displacement of 38.48 ppmy.

The poaks observed were collscted into the following table {expressed in ppm

T

Ty

Peak no, Chemical =§’ea§{ po.  Chemieal
§§i\§3§§i§,§¥k§€§§§ Eﬁiﬁgﬁaamxﬁeﬁi

Es_ premy Lppay



1621 W 126.8
H i 123.8
159.8 0 1223
133.8 13 1213
1446 14 68,9
1434 ! 5.6
1288 i 46,9
1282 | 458
8 18 L8
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The preparation formula for 1000 whiets dosed at 0 mg o
basgh

gmple T: Pharmaventionl Composttion
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Example 8 Hygroscopy
The hyproscopicity of form 1 of abesinostat fosylate was assessed by water vapor adsorption
dond, A sample of 5 o 10 mg of the medicinal sebstanee,

gravimetry (VS « Dynamic Vapor Sorg
wrighed svounately, was placed fn a DVS sampling vessel opevating at 35°C under controfled
humidity, The variation jn the mass was recorded during drying el O per cent RH {relative hunmdivg)
and daring two subseguent gycles of i;z sar increase and decrease in the relative huwidity withir} 2
cange of (80 peroent RE at w speed of 10 percent pev hour, The relative humidity was swiniaie
constantly whos it reached {§§ & ff’{} sorcent R, unti! the vasiation i vass was fess than 8,002 percent
per minute, with a time lout ol 15 bowrs,

Arinorease T weight of less than §.8% was detectod through DVS analysis afler exposurg o W a sample
o relative ?‘isii‘i(.sii\ of G“ threaagh S at 255
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winostasosiiat kristdbos taz Gody tgdnyponiol egyike
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Csfios stma | Kémisl sltolddin {ppm) | Cstey swdimn | Kénudal eltolindas (ppm)
i i }“ 3 'i 4
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L 12 e
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