N- ( 2- @m nophenyl) - 44N- ( pyri di ne- 3-y1) - met hoxycar bonyl - am nonet hyl i -
benzam de (Ms-275) pol ynorph B The invention refers to the

cryst al | i neoReloptmsph B of PCT/EP2009/006381

N- ( 2- am nophenyl) - 44N( pyri di ne- 3-y1) met hoxycar bonyl am nomet hyl Thenzam
ide (Ms-275), the process for the produc[i on, and the use of said
conpound as a nedicanment for the treatnent of selected diseases. In

EP 0 847 992 Al (whjch co-pa t is US Q, (94, 392) bepzanj de.
derivatives aﬁ-ﬁmm"ﬁb‘ﬁ@rl@w 'F’é‘%ﬁ'ﬁﬂ'ﬁ'mﬁihﬂ&?adﬁgHW'?M?'?Fthy']'
aut oi mune di seases, der mat YeQfFanfile (MSREFS)pSlPhdiphdsi tismare
described. In particular, these derivatives are highly effective as

anti cancer drugs, preferred for the haematol ogi cal malignancy and
solid tunors. The preparation of

I\I—(2-arrinophﬁ%y- 5 4k LG Bes 35 QTEfehﬁ&‘I ' e v e
e is describe 'é%e@yg«e%%q%xﬂgenpgrlyé 4'1 . Thgﬁggﬂrﬁggﬂgwg@r@??ﬁtr
purified by (pyidine3ey)ragthpxyrarbonylamirednathyljheszamide (MBt37 53 Hhe psagess
The final step,of t ro ri = GL.Y. | ok | i om
ethanol - saittl S BAREIARERa DHERPR oL 583 cohiaii st e 4RCT, o
spect r um shawstineat Hfddlemteddideasds.: | R(KBr) cm 1: 3295, 1648, 1541,
1508, 1457, 1309, 1183, 742. The data indicate the Polynmorph A form

| E EPI 0 954 b EP 3346! 9u2t Av (whieh oglfp}atemgdgts B,g'94$ﬁ921)b9nm1®tcfkﬂivati;es as
enyl enedi am ne derivatives is described., The preparation of N (2-

D o phony 1 ORAREMEDH o the realrigher FAlgBan RS AT aURe fipeabss, de- -

benzam de | spfisiehichPdisOasdi MRS parasitimlsre dosebeE 1A pafitldr hdlseHefiRa-

of the process COTTBI’I ses the purification of the cor‘rtpound via silica
A

gel col um divesmaie bighhpelfectisgias aivgoeeidrigs riefasted faptheoharmateipgica

159- 160 C. ] ; 1:

3505, 045, "Maiprienss A6 SYFAGHS Tha%rEGiragYh BINOL a{"é’bﬁﬁéﬁ);g{[gn: he
Pol ymor ph A (ppmme-mmmxmbewmbmbemidz is ld_escrlmn phgen
1999, 42, 30013003 :
the i nini bi t18n ESATHIR AT SR BRyTd B e T b Bt Bap o R
process for fiduebyptrestiesnit avithathakedal- Fing ficgl lseapy a9 thé-froedssyodniprises3hy tg-

met h- 5 oxycar bonyl am ponethyl ], benzam de is descri bed. The fi nal
step of the %V?Ié@é%“%ﬁ%ﬁ"i%gén‘%lhe purification of the conpound via

s A A B LR S B o SO T

The IR spectrum shows the following bands: IR(KBr) cm': 3295, 1648, 1541,
1508, 1457, 1309, 1183, 742.

The data indicate the Polymorph A form.

In EP 0 974 576 B1 a method for the production of monoacylated
phenylenediamine derivatives is described. The preparation of N-(2-
aminophenyl)-4-[N-(pyridine-3-yl)methoxycarbonylamino-methyl] benzamide is
described on pages 12 to 13, Example 6. The final step of the process com-
prises the purification of the compound via silica gel column chromatography.

Said compound has a melting point (mp) of 159 — 160 °C.

The IR spectrum shows the following bands: IR(KBr) cm™: 3295, 1648, 1541,
1508, 1457, 1309, 1183, 742.

The data indicate the Polymorph A form.



The IR spectrum shows the follow ng bands: IR(KBr) cm 1: 3295, 1648,
1541, 101508, 1457, 1309, 1183, 742. The data indicate the Pol yaorph
A form wWo 2Moe8g 2193 Al a pharnmaceuti cal formnul at i GCTEPAEOI06E3SI]

N ( 2-

am nopheny1l) - 41N- ( pyri di ne- 3- yOret hoxycarzoonyl am no- net hyl | benzam de
i s 15described. In WO 01/16106 a fornul ation conpri sing

N- (2- am nophenyl) - 44N- ( pyri di ne- 3-

yQOret hoxycar bonyl am no- net hyl i benzam de, havi ng an i ncreased

solubility and i npr r pt.ion fLor .bepnzamd , .
derivati vesja]n n?ﬁ%ﬂﬁ%eﬁ%ﬂé‘% ?b%@gggé’ameesyﬂ%%s ﬁﬂ'&%@gfzﬁﬁ?@'de deriva-
descri bed. |#ved@ndOBé/iANiBitioRA of HbkharkRautiykak (BOAT)SE desbtrited. The
descri bed which conprises histone deacetyl ase inhibitors. That

appl i cati on 50664 fo? thd produhom ef b?—g;gﬁﬁndﬁhenyi)-4-[N-(pyridine-3—yl) meth-
N (2- am nophenyl) - 41N- (pyri di ne- 3- yOret hoxycar bonyl anm nonet h%/I i benzam
i de t ogetheroXycarbanyianaipametivdrkanzamide sdesshipednthe fing ster of thedrocess

application At i i i WS _
mont | oned. S LS Re RRRCatl Sife gDy Ve B o bohiin G Ratogra
2010/ 022988Rey EHAd@OLEOE381 3 Finally, JP 2001-131130 (11-317580)
descri bes a process for the purification of nonoacyl phenyl enedi am ne
deri vat i ves. Said cRefpausddasE arelting [int (mp)mf dS8ss18BHFCt he producti on
of crude N-(2-am nophenyl)-41N-(pyridine-3-yl)

net h- oxycar bEingy |Rispectren shbivs biheAalvwiagibendssSI®(KBB:m: 3205] 1648pthdid

has a neltin i ( f 0159:,160 C, The IR spectrum shows the
fol | owi nf balf& 1%&@‘}9’2‘@%3 ?%%95, 1648, 1541, 1508, 1457, 1309,
1183, 742. The ta i.ndj cate the Pol rph A form Moreover, Wrking
Bcambl o 1 ol fREang el BRI AR  ude N (2- 10

am nophenyl) - 41N- (pyri di ne-3-y1l) net hoxycar bonyl am nonet hyl ]

benzam de in aqueous acid medi umtogether with carbon . The final

tallizatjon | d _condi tjons at_40:-50C. . .Fol | ow
Chetescr i ptinacl G RREs Al gprataCedice R oblalion AR e ot  ve
Exanpl es 1 -ZmindphehfIR4JNUGSridinE3-9ninaaRRgearbbnAdMinditetjbendanide is

net h- .
15 described.

In WO 01/16106 a formulation comprising N-{2-aminophenyl)-4-[N-(pyridine-3-
yl)methoxycarbonylamino-methyi]benzamide, having an increased solubility and
20 an improved oral absorption for benzamide derivatives, and pharmaceutically

acceptable salts thereof are described.

In WO 2004/103369 a pharmaceutical composition is described which com-
prises histone deacetylase inhibitors. That application concerns the combined

25 use of N-(2-aminophenyl)-4-[N-(pyridine-3-yi)methoxycarbonylamino-
methyllbenzamide together with different cancer active compounds. In fact that
application is a later application, which is based on the above mentioned matter
and thus concerns the Polymorph A form.



15 oxycar bonyl am nomet hyl ] benzam de is not purified by dissolution
under reflux conditions in either ethanol, nethanol or acetonitrile
fol | oned byoaomweeoystal [ization at 2C. As a result, theSa/EP2009/006381
recrystallisations do not yield any pure conpound. In addition a
"purification" of crude N-(2-ani nophenylB- 44N (pyridi ne-3-y1)

met hoxycar bonyl am nonet hyl ] benzam de in ethanol under reflux

conditions t 0 ecr,i bed. After filter .of f
Che carbon tHaelBonB Zaes 1210 (52BebE drSiibes prdigSS fathe HlifRlch &t
effect of thhendayyléniRnediamihé deiiestives, R eferdrite Bimple)2, tigerai n in

the N-(2-am nophenyl)-41N-(pyridine-3-yl) nethoxycarbonyl am nonet hyl ]

benzam de. AfodedsTorite pFoleétldH @F‘@délé qqqg%?mn@,shéﬂygm[wyrmms-yl)
compound. 25 None of the state of the art docunents refer

pol ymor ph B regthrexygarhenylesynemgihyllenzepyde is described.

ne- 3- yQret hoxycar bonyl am i no- et hyl | benzam de and no physi cocheni cal

f eat ur es sof Said gompapodhasa welingpeint (np) 2616% 6BBERCT/ EP2009/ 006381
4 Several biological and clinical studies have been done W th

N- ( 2- ami nopHkheyIR spettmint phyewslithe falloping hands:dR{KBR Isom) 13295n 5648, BT,

benzam de. I r al., din Cancer Res. 13 (18),
2007, pp 5411%0§413gge€3c9r9:<ggg§7 ase | trial of

&(nia?nmd2°PW¢%tsi@%?é}B*%+?W‘ﬁ%&%? it compound ws appl ied | |

F;’%LXWAW; %P?%P?gﬁfggﬁkw adva@th?éce’fb\r‘?gqﬁ‘? !X”%%E'SHPFU%F’S 84217,

3882 PPLo zgaflrgmopﬁaaﬂ)m -(Bpridine3-y) met{dxysaGangrmimeraethydenzdmide in
- er activit
SO el riveput apikmesium b hewith cathar The gl biinlizblion sgenen-

al ., Blood, d&laqudbs Cg,qmg@ngogmgzggqczmo In the course of process
devel opnent (scal e up and nodified purification process) it has now

surpri si ngl rdp8@sh mﬁfﬁbsbhﬁﬁoﬁ f@th&f‘@%‘ﬁh‘!f}féﬁf‘bé}f b&'séén from the Comparative
am nopheny1) - 44N- (pyri di ne- 3- ox%car bonyl am no- net hyl i benzam de

15 whioh |5 EXBSaplebd B ihaties ABisi NrhemEIRBISBY hidNcPYHHBeF Y r&hnot
h h d f
the therody EatR n&%@@g@h@ﬁ%ﬁ%&% fg,wo;ggﬁr%gﬁp%@e} tidh Jn@%ﬂeﬂ&?t

in the relev range 'S poyrmp
N- ( 2- ami nop rmxmylilbnszﬂmxlemyeri eihaneIBH‘rpfhm'tdh ox acetobitnilg felloiwest byea hgdrybtalizam

ide. 20 Thi 3{5’% pﬂ%?}t S rre%bltetﬁgsgfreé]r%talfgtn OCI-,St&enéméﬂan@%%Hﬁéund

stabl e poly

am de for _anigeaboREHREaUA AT ik, NoG o EReAT RSB 4

exanmpl e the membxyéhiboﬁﬁanﬁﬁnyahylpbeﬁzémrdmmfethanol under reflux condltlons to-

N-(2- ani nophenﬁ/ 41 yri.di,ne- 3- J'%ﬁe I%l car#%ngll a n? | | benzam

i de tran¥ orggt d‘ylg rg)pn is decribe er filtering o carbon the com ound is re-
crystallized at 2°C. The purification effect of this method is very limited. 1,1% of
an impurity remain in the N-(2-aminophenyl)-4-[N-(pyridine-3-yl} methoxycar-
bonylaminomethyl] benzamide. As a result, this procedure does not yield any

pure compound.
25

None of the state of the art documents refer to a polymorph B of N-(2-
aminophenyl}-4-{N-(pyridine-3-y!)methoxycarbonylamino-methyllbenzamide and

no physicochemical features of said compound are known.



25 conpletely into other pol ynorph forns of
N- (2- am nophenyl) - 41N- (pyri di ne- 3- -
yOnet hoxy csoharpkzes no- net hyl i benzam de (e.g. during strarape00a806dsiug
substance as well as drug product). Howeyer, a stable solid state
formis a prerequisite for devel oping a Tredi ci nal product because a
conversion of the solid formis associated with changes in

o9 s HREIFSSTE 0 S o

pol ynor ph A4gi-(pyridinecd-yhmngthioxypirdsaylamihemegthyl] beakamidén Fadakampleql
problemis e reliahl uf acture,qf  bo rph ] . gh.chem cal
purity. 5T Bt %‘o‘aeﬁ‘ﬂ@%"% %Soﬂgé&g)o?ﬁﬁdgﬂ ﬁé%@%gﬁgﬁrﬁq§%%
stabl e pol y+ il R Nof2-aminophenyl)-4-[N-(pyridine-3-yl) meth-oxycarbonylaminomethyl
N- (2- am nopheny1) - 4(4'_1?(513?& gll’]&l!l)e 4 y(g{elt hoxy)é(zlr bon ngrri no-,¥ret h)(l ]- v
benzani dé, PengabidsHinpeiragtonsalidi tyEwrH e spmpound was apRligsheraliy

N- (2- am nopheny1) - 4111- (pyri di ne- 3-yl ) met hoxy- car bonyl am nol0 )

met hyl i benz &nfugtbepsiudyin prvancsd refaaionaselid tumors &r lymphana wagirwblishgd
a process, b C ris t o] ] p S:

e nop‘#gn%n_% poChin {Bficdig VP ¥317PE668 Tb. 30925 302 Sid'EBre et
y1) met hoxyc at.bGhy ICamcapRes hol 1420087 pped4bt7 s#d@6nded in wat er and

di luted hydrochloric acid is added to the reaction m xture, at a
const ant i ntFarthal ackhdtytin adukewitk refractper andiredapseldacuic]eukachic@z0ae pub-

said reactiqn m xture ¢ al ,i\§_a th Lon mxture is
t hen sti¥r e&s?%‘? évﬁ%egg{fﬁa% \Z?I‘ igié@?gﬂp‘ &%gfgq'ur e bel ow 5C,
and WD 2010/ 022988PCT/ EP2009/ 006381 6 d) whil e keeping the internal

vessel tenperature below 5C the pl-1 of the reaction mxture is

adj usted to Ir%13 the ct:ctlurge %Ir Lnggc%gs %g%l%;r)nm%%g fs%)é\edgp %% W dfka Sﬂlrnication proc-

ess) it has now surprisingly been found that the known form of N-(2-
aminophenyl)-4-[N-(pyridine-3-yl)methoxycarbonylamino-methyllbenzamide

15 which is described in the above mentioned state of the art, is not the thermody-
namically stable polymorph of said compound, at least not in the relevant tem-
perature range below 60°C, but is polymorph A of N-(2-aminophenyl)-4-[N-
(pyridine-3-yl)methoxycarbonylamino-methyllbenzamide.

20 This generates problems of not using the thermodynamically stable polymorph
of N-(2-aminophenyi}-4-[N-(pyridine-3-yl)methoxycarbonylamino-
methyllbenzamide for drug development when using polymorph A. This bears
for example the risk that the polymorph A form of N-(2-aminophenyl)-4-[N-
(pyridine-3-yl)methoxycarbonylamino-methyllbenzamide transforms partly or

25 completely into other polymorph forms of N-(2-aminophenyl)-4-{N-(pyridine-3-
yl)methoxycarbonylamino-methyi]benzamide (e.g. during storage as drug sub-
stance as well as drug product). However, a stable solid state form is a prereq-
uisite for developing a medicinal product because a conversion of the solid form

is associated with changes in properties.

30



e) the resulting precipitated N (2-am nophenyl)-4-N(pyridine-3-
5yOnet hoxycar bonyl am nonet hyl kbenzam de is washed with water and

et hanol , awd20w/ocrsed, and f) the precipitate i s susperrdadrzimn006as81
m xture of ethanol and water and is heat up to a tenperature of 40-
90C for 1 to 10 hours, and 9) after cooling down the m xture,
the resulting precipitate is rinsed wwth walOter and ethanol to give

the pure N-( p

1y mot hoxyc o SRR R ot RS R o) Cauaftif 4 rolisble manufaotuyin process for
sequent | y drpalghatpheA aerpuee ablynorpbicyhase 20189eGealde i nventi ve
process is also an object of the instant invention 15 The crude

N- ( 2- am noph&madditidad-froblendisrike 3eligtierrianafactiere md polyamorpb ewlily hjgh
benzam de of ,ste a&l an be produced according to the nethod

descri bed |n°r}§>?éfﬁﬂ %Vof EP 0974 576 Bl 20 The inventive

N-(2- d 3- bony!l ari no-
et ] o s proBR AN Soived Gy ae TarsRayRg ey FEre stable poly-
process m ghtofhVer N( Eiamsﬁ{érpnwmi(yyria‘neas Jl)ﬁﬁbiho%%rbd?fyﬁrﬁihbﬁﬂet@u 1]

at |east 96% nore preferred nore preferred o
at | east 99%kenzggtidpmeiumneph Brasdescshsd mgela% 25| t shoul d be noted
that the inventive N-(2-am nophenyl)-4-N(pyridine-3-

yQOret hoxycar bonyl am no- net hyl Fbenzam de pol ynorph B is free of any
Poly-morph A form WD 2010/ 022988PCT/ EP2009/ 006381 7 For exanple, a
hi gher puri tTheaveniveai{Zeareidophendpédii(nyridnes-H)methaxgcatbapylastinehe

above TofS | EhybaTAak ool Son S GRRuR P ©): an Tnsuf Tl cren

N- (2- am nophenyl) - 41N- ( pyri di ne- 3- Anmet hoxycar bonyl am no- net hyl ] -
benzani de is deternm ned. 5 One embodi nent provides for polynorph B of
N- (2- am nophenyl) - 41N- (pyri di ne3- y nmet hoxycar bonyl am no- net hyl i benzam
i de substantlally free of any othefj solid state form (e.g., another

.
15 can be obtained via a process, which comprises the following process steps:
a) crude N-(2-aminophenyl)-4-[N-(pyridine-3-
yl)methoxycarbonylaminomethyl]-benzamide is suspended in water and

diluted hydrochloric acid is added to the reaction mixture, at a constant in-

ternal reaction vessel temperature below 5°C, and

20 b) to said reaction mixture charcoal is added and the reaction mixture is

then stirred for 1 to 20 hours at a constant temperature below 5°C, and

c} is filtered to remove the charcoal from the solution and is rinsed with wa-
ter, and



=

A further enbodi nent provides for polynorph B of
N- (2- am nophenyl) - 44N( pyri di ne- 3- yOret hoxycar bonyl am no- net hypenzam d
e subst antwehkbmntrwes of 10 pol ynorph A of PCT/EP2009/006381

N- ( 2- am nophenyl) - 44N- ( pyri di ne- 3- ypret hg‘éycar bonyl am nonet hyl ] benzam
ide. As referred to herein, the term"suBstantially free" includes a
solid state conpo- sition conpletely free of other solid state forns

of . T . o

N (2-am nophen91)wmlfl\ﬁfeﬁpmQjﬁ_hr?émf?—"?ﬁl)%3??"&?88%5%%%5’09&? I?%%fntggrl;? )
de. The term "subgdiah miklaré iPadjMstelas > SWRR al dikitatesdic® hydirstidé Solution,
conpositions of polynorph B that contain |less than 10 % 1ess than
5% | ess than 2%aNGss than 1% or |ess than 0.5% of other solid

state forns or other polynorphs; wherein the content of other form of
of e) the resulting precipitated N-(2-aminophenyl)-4-{N-(pyridine-3-

N (2- am nophenyl) Lo e 3 n honyl am ' a
mde is &gt erm ng&)ﬁ#}}hé&%&&m@n@ﬁn&ﬁ%@flp %?‘%%ng%wgghﬁpﬁb%%ﬁ)

der diffraction, dtfiaisdpamd spdrigd; aadopy, | R spectroscopy, differential
scanning calorinetry, mcrocalorinmetry and solid state NVR In

addi ti on to pof)yrthe predipitdte Ié¢ §Wspemded frte raym)xtdre[ Mfetimgniol dndevader and is
yl ) met hoxycar bonyl

y1) et hoxycar bonyl 303 [RTSLIMHEEERGAT Y - Sordlhd BTVl ™ the
N (2- am nophenyl) - 41N ridi ne-3-yl)nmethoxycar bo-nyl am nonet hyl Renza
M o and an anbl e SopE ASUR TAe I, N SSDBg TS PUREte In AR Wi W
anor phoug phase GQér and ethanol to give the pure N-(2-aminophenyl)-4-[N-(pyridine-3-

N ( 2- am nophenyl) - 41N( pyri di ne- 3- yOnet hoxycar bo- nyl am no- et hyl | - benz
ani de are thus al¥ethowspeanyaminemethyibbenzamide polymorph B which is sub-

2510/ 022508PCT Cralah00A ofo ROt 8 0

N- (2- am nophenyl) onyl ani nonet hypenzani
de is an anhydrous formand has a nelting point (np) of 156 - 158 C
(see Exanple 2). The pol ynorph C of

N (2-am nop = | fi nes 3 : : :
nyl am no- net hy 1&8@‘%}% égé{ %a({:] %rgg)c?t%igrift ?gﬁggﬁgﬁgm%w?nng poi nt of
152 - 155 C. The anorphous phase is characterized by a gl ass

transition tenpera- ture between 30 C and 50 C. Dependi ng on heating
rate the a A | ] Il i i f
the. pol yror phE e BRI DT 33 AR Rkt oRetyi-
und pol ynor ffenZaaride af stepX) cae b prodaged atadrtiagliy thémeblosd desmbedfin ex-
the reflections, i = er diffraction (XRPD) pattern (see
Exanpl e 3). qrﬂgleaélﬁ‘lr%ﬁ@ég“%ggg%?s characterized by the a X-ray

powder diffraction pattern which shows only one ore two broad diffuse
maxi ma, but no defined XRPD reflections.

20  The inventive N-(2-aminophenyl)-4-[N-(pyridine-3-yl)methoxycarbonylamino-
methyl]-benzamide polymorph B, produced according to the instant process
might have a chemically purity of at least 94%, preferred of at least 96%, more
preferred of at least 98%, much more preferred of at least 99%, most preferred
of at least 99.5%.

25 It should be noted that the inventive N-(2-aminophenyt)}-4-[N-(pyridine-3-
yl)methoxycarbonylamino-methyl]-benzamide polymorph B is free of any Poly-
morph A form.
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The three different polynorphs, as well as the anorphous phase, can
further be 15 distinguished by their characteristic bands in the

FT- Raman specomwazisee Exanple 4). A differentiati on betr@a@mpP2i0b006381
present state of the art, polynorph A aﬁd t he new pol ynor ph B of

N- ( 2- am nophenyl) - 44N- ( pyri di ne- 3-y1) net hoxycar bonyl am nonet hyl kbenza
m de is al so possible by IR spectroscopy (see Exanple 5). The

olymorph Bds the thernp 1.cal l t abl | h -
bt ophany DOt FRETRI A RRS e Se A AT Ra S fler D i step ghof
at | east inthéeabbed Menlibnée PRse’k Ul sftar pagsing sk @n induiffitientspurity of the

therefore the preferred formfor, the use as nedi canent. Thus, .the
cryst al | i ne N-(2-aminophenyl)-4- -(pyridtine—3—yﬁmethoxycarbon%mino-met?lyl]

N-(2-am nomlfe’hﬁé)n‘ N-ddiimidede- 3-yl ) met hoxycar bonyl am no- net hyl Fbenz
am de pol ynorp B“Ij]éls- c(fﬁegraclteri zed in that its X-ray diffractogram

has a et eq3hOBlod Il choridéd o pooRA 9 bPRABEARRBHFERARALNIE Hind.

Further, the crysta

N- ( 2- ami nopliephmethoxgdarbpgyladinenstiyiloepzamidecsubistantialiyfree-obanyptirsen
zam de pol ynor. i a i ' t its X-ray diffractogram
has refl ect [Eg)ﬂgggﬁeﬁfﬁ@regét%bﬁ{hf%%gyﬂﬂbréﬁﬁ 27.4. Addit | onal

ghfiir ﬁgt ert Za}i#uorﬁ'le'rSen%o\é?mnegtyprE)Ui%esR?gra BolyRaipn B O N%%r%}n%phgﬁylf-mfﬁ! al -
N- ( 2- am nophppydinhe A1rheHbkydaiboRylsinjiteinthybentamidearubstantiaiihired of

benzam de pol ynor ph s,.its a bands 902 .cm 1, 3036 cm 1, 1639
o 1 and oot GO Rr2arBierbRmAr+ b GREIBR B nethoxsearbonyiamino-
N- (2- am nophﬁ@m@b%ﬁia&ri di ne- 3-yl net hoxycar bonyl am no- net hyl Fbenza
m de shows the Tollow ng characteristic tobands: IR (KBr) cm 1:

3349, 3311, AdQFerid®thlherbif h@dm alinsRRflallyRrddThRugss 4 sofiddfite 38RP0-
1702, 1638, 1260 and 749. Thus, the characteristics of the pure
cryst al | i ne sition completely free of other solid state forms of N-(2-aminophenyl)-4-[N-

NS N i i C h
i c(zle Sg} ;?rgﬁgﬂa{@‘%'r é%’ﬁ%ﬁ‘%‘?éa%‘?b%ﬁ‘% ract ogr ﬁﬁb\e\ﬁl{%’hﬁ%gﬁ' éﬂ? g‘?lyédé?éﬁgﬂ_za
at 2Thets = tizlly free?@lsé incldd@ysdlid state dnpositidfik- Fapodymenpddd thahoahtaim

has bands at, 1705 , 12 | 7 its,
(ATR) - Spect e TR QoIS 8 sy then Db BRE e v ek teaf Mo 0556
c [n él Due It 0 dtherhécﬂifdts&:/ésthgt;ghéler c’lmley ﬁtaryp’mrﬁ?]é;&vﬁeltreirithtermm@ﬂ?m Form of
stabl e pol ymor.ph_ of . M5- at | east | e.rel evant fenperature
range bgl 0\>//v ,“3‘?@'%&9&&(%@?’W‘ﬁ‘lybmefih%f:@w&ﬂ"a ©1 ar ger
scale is ea%@f?{HMMSe EPAt AR DyOfarRRs WiRlyRiRal mefhofs; 8.é5i‘w(rray pbie

N- (2- am nophenyl)-41N- ri1di ne- 3- yOret hoxycar bonyl am nonet hyl i benzam
i de pol y3or pierElifrastions RisRamasr spasiropeenyy ¢t spactsrscopredifferantial sqagning

the 25 treaté‘é‘?&ﬁm&fry,%if&tfcrafd}fméﬂfﬁﬁégélid é‘t%té/\ﬁMR.as i n established

test systens.

In addition to polymorph B of N-(2-aminopheny!)-4-[N-(pyridine-3-
yl)methoxycarbonyl-aminomethyl]benzamide, a third anhydrous form, the poly-

25 morph C of N-(2-aminophenyl}-4-[N-(pyridine-3-yl)methoxycarbo-nylamino-
methyl]-benzamide and an ameorphous phase were found.

The polymorph C and the amorphous phase of N-(2-aminophenyl)-4-[N-
{pyridine-3-yl)methoxycarbo-nylamino-methyl]-benzamide are thus also an ob-

ject of the invention.

30
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For exanpl e,

N- (2- am nophenyl ) -4-[ N (pyri di ne-3-yl ) nmet hoxycar bonyl am nonet hyl ] benz
am de pol yworpl/oB%san be used as nedi canent for the trearrPnt0o066381
mal i gnant tunors, auto - inmune di seases, dernmatol ogi cal di seases and
para- 30Siti SM WO 2010/ 022988PCT/ EP2008/ 006381 10 The term

"mal i gnant tunors" conprises hematol ogi ¢ mal i gnancy such as acute

| eukaem a, | i gnant ol t a
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cancer, gastrlc cancer,, Shepatic_cancer, gall bl adder cancer, bile

duct cancer, %ﬂéﬁ%&l(ée%gﬁemp'e%ha- di obl ast omm, renal ceII
carci nomm, adrenocortlcal cancer, uri narB/ bl adder_ carcij -

prostatic carteeolymesmh euphN-f2afinopbeay -édhbmyeﬂwsn%ryl)m@mweafbo-
cancer, %hordefgéryeglpcrﬁéﬁ\w%zaWef ® Eha&raBiefzed '.tsgﬁémﬁ%gggn?bsoﬂ?g-

tunor, sKin I'gnant nel anoma, Osteogéni c sar .,
ti ssue sar cotfd, Glé'maﬂrhaﬂﬁmua,phasewcmm’acieﬂmd by @ glass wansiticn teveper@he

| pus. or yt nol BeileSADeT afd BB DRpen R Gt BREESmEbEpAS bhese
| munobl ast ireciygtaliized alueipg heatin@irtb wnel af éhe polgnidrptiscer at i ve colitis.
The term "dermatol ogi ¢ di seases” conprises psoriasis, acne, eczenma

and at opi ¢ iBetdertid miRing Points giatymprRiteA) polmbrpmllundqmlsdnsms@sréatsb

o o o Tt Aty e ot hehaptons ¥ he KBy bonbSeifrac-

(pyridine- 31%W Hwé@Ek&%p@ﬁ)théahﬁiéﬁ&éjﬁhﬁé % BhaPALtEide? by
sal di

the treatnment o seases, as well as the use of

N- ( 2- ani nopHBA R -£ay pmﬁwdlﬁra@oapﬁm Wbb@flcﬁapblérﬁﬂlﬁﬁﬁ%@fﬁr’é'ﬂwqaﬁéi&a
m de pol ynorgh, ﬁ‘ldc)@'éa#]lﬂ nt&r&gh%ﬁlmpgfreﬂe%%panent for the treatnent
S se o

of said di sease

N (2- am nop S5 h ReheR
de pol ynor ph aségrréwg n!ﬁ%@% ﬁvrggé ?n‘%ﬁrm | gnatr?t &t”l':rmrs :Elg
preferren. mmmm&emﬁammmsm the FT-Raman spectra (see Exam-

ple 4).

A differentiation between the present state of the art, polymorph A, and the new
polymorph B of N-(2-aminophenyl)-4-[N-(pyridine-3-yl)methoxycarbonylamino-
methyl]-benzamide is also possible by IR spectroscopy (see Example 5).

20
The polymorph B is the thermodynamically stable polymorph of N-(2-
aminophenyl)-4-[N-(pyridine-3-yl)methoxycarbonylaminomethyl]-benzamide, at
least in the relevant temperature range below 60°, which is therefore the pre-
ferred form for the use as medicament.

25

Thus, the crystalline N-{(2-aminophenyl)-4-[N-(pyridine-3-ylymethoxycarbonyl-
amino-methyl}-benzamide polymorph B is characterized in that its X-ray diffrac-

togram has a reflection at 2Theta = 21.1°.



11 The manufacture of the nedi canents/formul ati ons may be perforned
according to nethods known in the art. Commonly known and used

adj uvant s,wazsowsk19s;as further suitable carriers or dil weTEr2000/0d8
used. 5 Suitable carriers and adjuvants gay be such as reconmended
for pharmacy, cosnetics and related fields U | mann's Encycl opedi a
of Technical Chem stry, Vol. 4, (1953), pp. 1- 39; Journal of’

Phar maceut i C
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Cantor KG ARSEIIBRF elechans ebatlartg = 4671, 20 &M a4 her eby
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intensity ofpdrizanfids payorbh Bma§|t§é@ah@§latérdr@cnﬂvsoss@m 'al889 cm™ and
conpri ses pharnaceptlcal conp05|t|ons whi ch can be pre- 20 pared by

known net hod!@fLMpreparing gal enics for oral, enteral, parenteral,
e.g. intravenous, intraperitoneal, intranuscular, subcutaneous or

per cut aneousT l&pm sp@&trum of iﬂil@mdflp!lﬁf mofwe(mmmwwenqnmm(wrﬂmd@ayi-
inplanted into.tiss t he inventian coog\grlse

N2 o o HBRPEKY AR BT - me IR ShObs 11 I RB A A Bt e
i de_pol YT plards RS P : 5089231, ok, A6, NBiaHd 7B, &I BRTR)

nasal , buccal, ,rectal eci al é/ oral adnmini- stration, andfor
par ent er al éﬂhrﬂ&gré’@p%nﬂ dR38s14602 and éAQus, intranuscul ar or

subcut aneaous adm ni stration, to warm bl ooded ani mal S, especially,

humans, are 'ﬁﬁﬁ?me&bﬂafaﬁtéﬁéﬁfsr &fthe pofe 6G8RMAE NQBfanﬁiiﬁﬁﬁﬁél@@-“-m-
N- (2- am nophen

IN Gyt o npstdiechumehonbamyRBInRme M- tsneaide BBy P RAredts X-

al one 30 or,aPra#traE@Btam V\Frﬁ&?ﬁﬁ'@é réfiddlion APTHERCLYYI10ab0 Yo aRe DTL4DbAd
di luent and/ or carrier. dosage of the active mg edi ent de enqs

upon t helidi g@%’&ﬁmmw%m%d@ﬂmd&z@g@@ﬁ@m 006 amp and
e b P B TSPATP Gt U e 90y el reBanh ) o

the individu atmaco adr‘n nistrat'i on.
Preferred ammﬁasddﬂg cm”

N- ( 2- am nophenyl) - 41N- ( pyri di ne- 3-yl ) net hoxycar bonyl - 5

am nomet hyl | Dt thei fdet that therglymepir B is thetthermechmamitally stalge polymaph

0l01 o 1 maibtSise” B st e che B PRt anBY vl Bg S e Fatyre
20 in highly pure form at larger scale is easier than the manufacture of polymorph A
of MS-275.

The N-(2-aminophenyl)-4-[N-(pyridine-3-ylymethoxycarbonylaminomethyl}-
benzamide polymorph B can be used for the production of a medicament for the
25 treatment of different diseases, as well as in established test systems.

For example, N-(2-aminophenyl)-4-[N-(pyridine-3-yl)methoxycarbonylamino-
methyllbenzamide polymorph B can be used as medicament for the treatment of
malignant tumors, auto — immune diseases, dermatological diseases and para-

30  sitism.
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Dependi ng on the anount, necessary for the treatnent of a patient it
m ght be useful to apply a defined amount of active conpound on one
or on sevewahoway®sdOin the sane or different dose. PCT/EP2009/006381

N- ( 2- am nophenyl) - 41N- ( pyri di ne- 3- yOret h&gycar bonyl - am nonet hyl | -
benzam de pol ynorph B can al so be used ptophylactically or especially
therapeutically, to a process for the preparation of a conposition
(especially 4,n the formof, conpositions for the treat t.of

tnd to a et TRIEDARY SR oS g0 fole ATy Buch 45t
tunor di seadeskagimiaemriigeantayrnphémasemultipns ingekeind ane mbseylebulinentiaas
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a neopl ast i chepiatieganceragallladger capsen bilefdusteanaer.qrrnsreatic eancehingsi-
conpound fo rdi{) szoﬁ?ﬁatrgl‘?%tceﬂfcaf'é?ﬁorﬂbF%@r@ﬁoc&rﬂgﬁtcgﬁﬁer\f“uﬁnaﬁtbléa’@ec’rtca?a?
pharmaceuticalTy acceptable carrier. €

N- ( 2- ami nopheowd,)prédldtiC prneat, testiSulpOtmmh & vyadarbcarginoard, mterirtengdricer,25

benzam de po‘#ﬁ/rmr{‘):h B can al,so .he admnistered in the for mkof

Labl et's, f1IGHodgakEpTeigMe: thyoidcapce”. Siligbart e Pingd margskn pagesssma-
gel capsul egignahbmélffoms HRUSHeW dfomaBbffiésue satbeRhReroblagiona®
aqueous or oily solutions, suspensions or enul sions, ointnents,

LY .
creams, Hel sWillsitemes apdretinohlasiemaal adni nistration, fornul ations
suitable for_adm ni stration by inhalation, for instance nasal sprays.
30 WO 2010/ DEEamPeriaminne deraes’ COMaAfehaumalisae diahates systemic lu-

pol ynor ph B Lot 0 i el 9 i emdose
adm ni str at i%%s rns ‘{‘:"gﬁﬁ%w%'p?%‘%@”g?@@ﬁ@'gm@%@ b? %rﬂnq
appr oxi mat el pundblasticiympbadencpathy Oszhactisease angr Waerative coltlss dose
forms are, for exanple, coated and uncoated tablets, anpoules, vials,
5 supposi t orThesteom ‘deppalolagic Hiseates” odoyuises psoriasiarasnef eczemarpt @topic
oi ntnment s, Ciq?&%g' pastes, foans, tinctures, |ip-sticks, drops,

sprays, sp H%‘, etc. Exanples are capsul es containing from about

o rmes a0 SRt

agents suit afdtionf or t he purposes of the present invention as defined
above can be adm xed with commonly known and used adjuvants and
carriers such as for exanple, gumarabic, talcum starch, sugars |like
e.g. mannitose, nethyl cellul ose, |actose, gelatin, surface-active

agents, magrEse inveAticthisFurthectiferisesthe 88 oRQLECAMIrPReAYIBAL[S-
paraffin derjvatives, crosslinki nq agents, cfi spersants, . enul si f#' er.s,
| ubri can®ls, @¥AdBEW-HYMEHONYSArRABYRMIRRMEY Liagge PRlymasph & D fhe
oils). treatment of said diseases, as well as the use of of N-(2-aminophenyl)=4-|N-
(pyridine-3-yl)methoxycarbonylamino-methyl]-benzamide polymorph B for the

production of a medicament for the treatment of said diseases.

25  The use of N-(2-aminophenyl)-4-[N-(pyridine-3-yl)methoxycarbonylamino-
methyl]-benzamide polymorph B as medicament for the treatment of malignant

tumors is preferred.



In the pharmaceutical conposition, the

N- (2- am nophenyl) - 41N- (pyri di ne- 3-

yf | met hoxywenbonyiosani nomet hyl Fbenzani de pol ynor ph B nacrhpaabbsesssed
in 20 a microparticle, e.g. a nanoparticylate, conposition. The

N- (2- am nophenyl) - 44N- ( pyri di ne- 3- yOret hbl(ycar bonyl am nonet hyl i benzam
I de pol ynorph B can thus be conbined with one or nore of those

physi ol ogi cal,l y_acc abl ha ceutl yvant s and rriers taq.
P e on oS el mBRERIE ot MefRef e R iR & 60 PrEpfme & hiodrding
phar macol ogitgahétio€é keewh Vreﬂ@aw\@@hmomwkrccﬁmrr aRd siséd adjubantseagml%s
de- scribed in Rem ngton s Pharmaceutical Science, 15th ed. Mck

Publ i shi ng drparsuitapleseairersserdilientsimay beds6f. which is hereby

i ncorporated by reference 30 WD 2010/ 022988PCT/ EP2009/ 006381 14
pound suitable for the purposes of the present invention as defined
above card alSutable carigtd andddjvanigahayibe such aslracomeneaded jorrphacmany,

th th
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or suspendedhiéta™,aPRENE IR, qglmehl ﬁi?@ﬁcsptmﬂ FicdildruLB%iko HBPHABS RS- fiir

oils with or_w thout sol ubj- i zers, surface-active

di sper sat s fofaretagre; iasaredik '4@ FigrenzesdecsR avgles C@q@orv\l;ﬁ@hgulpndorf in Wiirt-
limtation, hi Olg71, ﬂfﬁ”ére‘}iérebf EBEFL&?&%Q by refersf¥dean oil,

castor oil ane o be used

N-(2-am nophenyl) 41N—(pyr| d| ne- 3- yOret hoxycar bonyl am nonet hyl F 15
benzam de pol ynorph B according to the present invention can also be
admi ni st er edSaifl anedicpentsiatjdformulations are aisplaarbjgnt e theainstant invention.
optionally for sustained delivery of the active agent(s).

| mpl ants can conprise as inert materials e.g. biologically degradable
pol ynmers zoor synthetic silicones such as e.g. silicone rubber. For
per cut ansousF cam:)lhecandtminal, effaud thé $ehsibile miopb mqm'er&iﬂahmdeipéhde ©08-the con-

]}/mrg?ggar%%g%ham L fa@%{g@%ﬂé@a%g% tr}%m trh%khost TRY 6t form of apphcatlon

and the intensity of the disease which is treated.

The invention also comprises pharmaceutical compositions, which can be pre-
20 pared by known methods of preparing galenics for oral, enteral, parenteral, e.g.
intravenous, intraperitoneal, intramuscular, subcutaneous or percutaneous ap-
plication. The inventive combination can also be implanted into tissue.
Thus, the invention comprises the use of the N-(2-aminophenyl)-4-[N-(pyridine-
3-yh)methoxycarbonylamino-methyl]-benzamide polymorph B composition for
25 enteral administration, such as nasal, buccal, rectal or, expecially, oral admini-
stration, and for parenteral administration, such as intravenous, intramuscular or
subcutaneaous administration, to warm-blooded animals, especially, humans,
are especially preferred. The compositions comprise the N-(2-aminophenyl)-4-
[N-(pyridine-3-yl)methoxycarbonylamino-methyl]-benzamide polymorph B alone
30 or, preferably, together with a pharmaceutically acceptable diluent and/ or car-
rier. The dosage of the active ingredient depends upon the disease to be treated



The preferred node of admnistration is oral adm nistration.
Formul ati ons conprising the N-(2-am nophenyl)-41N-(pyridi ne-3-

yOnet hoxy caioorkzeas nonet hyl Fbenzam de pol ynor ph B can Hoa/Ereepaodsh i n
a 30 manner known per se, for exanple by ans of conventi onal
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aci dyr i SUiofin 3 leAmpRSRBAL ESHhL Greafhént SHMotd Grifod mEMIRGH feabiih bf
stearic acid, arachidic acrd, behenic acid or correspond ng

unsat ur atsed aounber bbdiseasas lespetielly tunzridiseaskaj uhioce espeatialyrthose men-

acid, brassigi i d. linoleic acid, if desired with the addition
rieaergingbovs

of anti - oxi l e vitam ne E, a-carotene or

3,5-di-tert-b | - 4- hydr oxyt pl uene. al co-, 25 |, ,CO ne of
Chese farty ‘Ba% pidpa¥d SERAHEL e KGR Barday Suni@vinRers o
nmonoval ent  oyfymethpxgdaebdnyl{fadiinemathyl)cen zanide pol?im)rprﬁ BLis isunalsie for ad-

al cohol, for exar_g] e nmet hanol ., ethanol, pro angﬁ, but anol or pent anol
or the isomef§} loadp a %%“‘Q&QQ@B&IW"?%P?E 'a'_ lurgRYR F spmmesciply yse-
aci d estgy s, fuf ManfthakSuffehfg féthl 8\Wiskasae8paBialy 87edpladliddiseBs&adrRt com-
i sopropyl nyristate, isopropyl palmtate, "Labrafil M 30 2375uRTM
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"Labrafil M Ry I i rides
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gl ycerides and pol yet hyl ene glycol ester; Gattefosse, France),

5 0&8?6228:35}3 %%@E%@@?%ﬁﬁl-( gﬁtliiiné?ﬁy[%gﬁ%%gaer%o {(I-e n‘f%]irng%elﬂ)(yl]-m
25 benzamide polymorph B can also be administered in the form of tablets, film
coated tablets, wafers, suppositories, pills, dragees, gel capsules, granules, sup-
positories, implants, injectable sterile aqueous or oily solutions, suspensions or
emulsions, ointments, creams, gels, patches for transdermal administration,
formulations suitable for administration by inhatation, for instance nasal sprays.
30
As combination with at least one pharmaceutically acceptable carrier, said com-

bination comprises the N-(2-aminophenyl)-4-[N-(pyridine-3-yl)methoxycarbonyl-



al cohol ysis of TCM and consi stitn of glycerides and pol yet hyl ene
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oil, alnond oil, olive oil, castor oil, &same oil, soybean oil 5 and
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or sol vent @ eteredl ofgy the prepa- WO _ _ _
2010/ 022988Rmﬁgﬁﬁgﬁﬁé%§§pco1ﬁp6§ﬁdlﬂ @hﬁf\légnétﬁfﬂoﬁpgﬁg?—Fﬂﬂi(ggﬁ@i'nélﬂ-ons

of suitable cel ose preparations, suc acety

pht hal at e orylimethoxycarpwl-amingmethivijiienzamide palysiosh Byreay be dispenset i

may be de tab oat | . for exanple for

I dent i fiafcz)at ?ao}r]\"?%-épgg)%'é& Eﬁ# %trga{qo#%%cﬁaégdﬁr#\@(?sztﬁ r'{'doses of the

N-(2-am nophenyl)-4-[N- 5 . .

Py dime- 3 oAb RO TN R Rb R . 5 0 Lo B SRRy
benzamide polymorph B can thus be combined with one or more of those
physiologically acceptable pharmaceutical adjuvants and carriers to give an ac-

25 ceptable formulation as medicament.

Further pharmacologically effective adjuvants and carriers are, for example, de-

scribed in Remington's Pharmaceutical Science, 15th ed. Mack Publishing
Company, Easton Pennsylvania (1980), which is hereby incorporated by refer-
ence

30
In order to further enhance the bioavailability of the N-(2-aminopheny!)-4-[N-
(pyridine-3-yl)methoxycarbonylaminomethyl]-benzamide polymorph B, the com-



Phar maceuti cal conpositions for oral admnistration also include hard
capsul es consisting of gelatin, and also soft, seal ed capsul es
consi sti ngvofzo@mkass n and pl astici zer, such as gl ycerolpcarErzawhiodssi .
The hard capsules may contain the N-(2- |0
am nophenyl) - 41N- ( pyri di ne- 3-yl ) net hoxyclﬁ‘ bonyl am nomet hyl | - benzam de
pol ymorph B in the formof granules, for exanple in adm xture with
fillers, such as, corn, starch, binder and/ or..gl i dants, o s talc
or magnes: uffl B ERetoR i oy RORET P melblgpeT iRiertBR gl afbup 2o
JI[\I?(eZ _ ha1so llae ftzlr;[nl\llfl?ted a_lsd(_:yc[o?::lexltrin c!atrlrrates by breact;ng them witt;] al-,FBb— or y-

- am nophenyl) - yridi ne3- nmet hoxycar bonyl anj nonet hyl Fbenzam
i de pol yrrorpﬂYCE’q?eé‘trﬁ\eéf‘ng%ﬂWt"(ﬁ e%\%épwé"lgrtoéﬂéﬁ@%@gaﬁ disgipseddn
| i qui d exci ppenbgo2syeh as fatty oils, paraffin oil or liquid
pol yet hyl ene glycols or fatty acid esters of ethylene or propyl ene
gl ycol, tSo which stabilizers and detergents, for exanple of the
pol yoxyet hyl I : . ACH ; l,S.0.: dded. 20
O her oral £&J}£@§l§'{é§&'&ﬁ@%{r¥%@?{Gh%aﬁ;z?-:d'rglwﬁtgesnﬁé%b@}(éﬁl [ ﬁe'gﬁst omary
manner whi chylmosthoxygarbdreyamninoveethyljreshzantide polymexghiBl stiitable for the pur-

about 10%  douen &y phseRbREENSe? Brfredebia b dlsdhel aEpassended

si ngl e dose,infa0phyRiciogitally ddteptadddmites ath 4de GE Y MAth fwithdut sdRibi-
m. Also suitable are, for exanple, powdered or |iquid con- 25
centrat e f dZefhSUPRepActYe sgenis. dinarisantstrerawlsifiprse Asrpilsifpiexatplg and
concent r at S Swiffd st FhiHatiBe, &ﬁ%i‘cﬁlgﬁg?)ﬁﬁl ofl ES&&S@@?%HF&W&M oil, castor oil and
Phar maceut i cal conpositions suitable for rectal administration are,
for exanpl e,sesappoeil M@yibkesusadat consi st of a conbination of the

N- (2- am nophenyl)-4-[N- 30

(pyri di ne- 3- yQret hoxycar bonyl am nonet hyl ] - benzam de pol ynorph B and a
supposi t ory TresN-(2&@minepheny)ip{jNs(pyodineiiagiimethogycdrbonyaminpnesthyl]-
ng;{ ﬁlylsgg&s %Bﬁ‘%%%BMﬁﬂgé% eagc[.ﬁ%%iﬂgﬁéihag ;B(bgerr? ig\r/é)n %rnbé)amsélso be adminis-
2010/ 022988 R6dRE PR BF8dticheorra infmastSreparatiofNbptionaNpfdréistained de-
aqueous sol utions of the

N- ( 2- ani nopH¥RSE thegahiye Ageas)3- y1 ) net hoxycar bonyl am nonet hyl | - benza
m de pol ynorph B in water-soluble form for exanple of a

wat er-sol ubl e salt, or aqueous injection suspen- 5 sions that contain
vi scosi ty- i lomdants egnsopnfrigscsIner snatesiales.@ hioduigally degradable polymers
car boxyngt hy . i / , and, if desired,
Ctabi || 78 o oG REESRioonl St hs B SlpeHEthbsuk

N- (2- am nophenyl) - 44N- ( pyri di ne- 3- ypnet hoxycar bonyl am nonet hyl i - benza
m de pol ynorph B tional ly. toget her Wt h excipient an.alsp be in
The t orm of EbniaRsaBneos apdlicatis, e Nildmmimep LI G3cBerS: o

par - i oent erajmeHokydasbs@iaraimotyietiyl-tettaini@poiymorsi Bithgy aRb\uMofmu-
Sol utions such as are used, for exanple, for parenteral

admi ni st r at i 18i¢ddBlP 29hESNES- enpl oyed as i nfusion solutions. is
Preferred preservatives are, for exanple, antioxidants, such as

ascorbic acid, or mcro-bicides, such as sorbic acid or benzoic acid.
The preferred mode of administration is oral administration.

Formulations comprising the N-(2-aminophenyl)-4-[N-(pyridine-3-
yl)methoxycarbonylaminomethyl]-benzamide polymorph B can be prepared in a
30  manner known per se, for example by means of conventional mixing, granulat-

ing, coating, dissolving or lyophilizing processes.



The present invention relates especially also to the use of the
conbi nation, as such or in the formof a pharnmaceutical fornulation
with at | esetownesgphar maceu- 20 tically acceptabl e car micarerbaw/obdis
t herapeutic and al so prophyl acti c nmanagepent of one or nore of the
di seases nenti oned herei nabove, espeC|aI? a neopl astic di sease.
Optionally, the

et hy 1 bone AoHRTeRER bk s o SBiisri i i R LGP Agyse-v-
phar macol ogi@glidisie8c ng)mgth@gmrsenﬁammm@mwbehmnmrﬁwﬁd@h@ arfd also

i nvention can be conbined wth known antjh er-&;ol iferative
ant i i nf | anmel4SPPNSIQRS PHESPErsIoNErgRBeEaHN léptvmr-a qRustsoluitiogs. dispersions

30ti arr hyt m&'sﬁBEhSle@%ﬁ" ko'?té%(f'aﬁhﬁ@\ the 8:91’5&- dﬂyﬂ hﬂiz@ ft Bofhpositions com-

anti-di abetic or antivira ents, I ke, s as Wt
adm xt ur &s apftslrtgath@u acdive angre ueatSeainne oV\&@l@/MHQ@@BF@T/fEPEMPMQBm-
19 A conbi n

f
N (5. oot nabl 930 B fhalis up before use, The phamaceytical cameositions may b ster-
md(cjie pol ylrmrrﬁéﬂ Bnﬁmgmdyarormbrﬂste emmegbsl tnlrggamp& pEESBI'\ﬂflIE%S esdiabnEzeTthet-
a itiona ar naceut i can e .a es I N endroni.c acl

o O L G Bl AR herS soIEe S SRl tor g RtPd CPionte %{ﬁ?we
ani nogl ut et haH/ekpuffelrs BAA Erd BrepHied i §|nﬁbnr@?ﬂkﬁéfmf)férsé%$bkﬂm?

anznet, aranesp, arglabin, arsenic trioxide, aromasin (exenes

5- azacyt 10di n‘eeara%atqsﬁrwsmlﬁ@al dixsaiving angd dﬁ@meh@'ngdé'@s%%sqs The said so!utlons

Dl comyci SR o B RS” opA  ne Bar.

canpat h, caﬂmxynmhyleellmeboptmwmetmmdme dextearo polyviryinyolalidane, or

corubi ol e, B U sl S o prhaR S ARk
dact i nonyci nendpROysoMitam, moes-abiate, traimM'kQWMpmeWWhencaballth&@]en

deni | eukin diftitox, depo-nmedrol, deslorelin, 15dexrazoxane,
di et hyl st% I bestrol, diflucan, docetaxel, doxifluridine, doxorubicin,

dronabi nol , EWEERBIIRS i il GBRfbriseldsttRE oil ohfitent BRERGetAN feyPiIte, or

epoetin al fa epogen,  eptaplatin, ergam sol, erlotinib (Tarceva)
estrace, estﬁ%'rwnth@QQ'férﬁh'§¥qmﬁﬂ6ﬂ’b'§iﬁ?§9B pé'ﬂ%ﬁﬁ?ﬁ] |”e"9ﬁPW§}I°fé§9lf'ua‘-‘tﬂeﬁla|

sy 97805, ltho ARBEOPIRa (GhORSH e VBl gl i BbRompo
nent a long- -chained fatty acid having from 8 to 22, expeclally from 12 to 22, car-
20 boh atoms, for example lauric acid, tripdecylic acid, myristic acid, pentadecylic
acid, palmitic acid, margaric acid, stearic acid, arachidic acid, behenic acid or
corresponding unsaturated acids, for example oleaic acid, elaidic acid, erucic a-
cid, brassidic acid or linoleic acid, if desired with the addition of anti-oxidants, for
example vitamine E, B-carotene or 3,5-di-tert-butyl-4-hydroxytoluene. The alco-
25 hol component of these fatty acid esters has a maximum of 6 carbon atoms and
is a monovalent or polyvalent, for example a mono-, di- or trivalent, alcohol, for
example methanol, ethanol, propanol, butanol or pentano! or the isomers there-
of, but especially glycol and glycerol. As fatty acid esters, therefore, the following
are mentioned: ethyl oleate, isopropyl myristate, isopropyl palmitate, ,Labrafil M
30 2375'"™ (polyoxyethylene glycerol tricleate from Gattefossé, Paris), ,Labrafil M
1944 CS“*™ (unsaturated polyglycolized glycerides prepared by alcoholysis of
apricot kernel oil and consisting of glycerides and polyethylene glycol ester; Gat-

[nRTM

tefossé, France), ,Labraso (saturated polyglycolized glycerides prepared by



20conazol e, fludarabi ne, 5-fluorodeoxyuridi ne nonophosphat e,
5-fluorouracil (5- FU, fluoxynesterone, flutam de, fornestane,

f ost eabi neyohommmest i ne, ful vestrant, gammmagard, gencti tealyEPe09/006381
gemt uzumab, gl eevec, gli adel, goserelin,ygranisetron HCl, histrelin,
hycanti n, hydrocortone, eyrthro-hydroxynohyl adeni ne, hydroxyurea,

I britunmomab tiuxetan I darubicin, ifosfamde, interferon al pha,

ot or on BRI of TEM A A KERARR b BeRriadd b5k hBhAMhyRnelighin ester:
ganmma-| a, i r(BQﬂtéfﬁQé‘é France)Nanéror ngllyrdist’oa“m'f" (triglyeeiiée ansatlipted Fatty acids
O o hAa 1 SHFGAC o SR oo e i

| evoxyl , ' Or@b%h dé?coﬂo%éé@%llnaﬂmdﬁﬁrdnnehve G’P%Eﬁr%‘ﬂhﬁgdﬁ% oil, sogbean oil
mecobal anmi n, roxyprogest erone 30 acetate, megestrol acet'at

mel phal ar$, renbore expasialygropudnu®il. Mesna, nethotrexate, netvix,

m | tefosine, mnocycline, mtonycin C, mtotane, mtoxantrone,

Modrenal , Myocet, nedapl atin, neul asta, neumega, neupogen,

ni | utam de, T mdafac&NS@f@ﬂéﬁﬁBl,e ;ibéﬁamﬁonsiswsamﬂydamaumanmm eterile
HCl , orapre 0 2988PCT/ EP2009/ 0 6381 .20 ali Pn at i y £
baci i £ axel . Soodioeese U SRR Sant GaBaand esedling e
pi | ocar pi ne (Mﬁltam@,lsr ar ubi ci n, pI [ carrym n porfl mer sodi um

predni nusti ne, prednisol one, prednisone, premarin, procarbazine,
procrit,%altitrexed, rebif, rhenium 186 etidronate, rituximb,

rof eron- A, r%ﬁdc@ﬁtlcé%ﬁﬂﬂéltloﬁ@? P&d m@t?éti%h%o beshtalRed, for exam-

senustine, sizofiran, sobuzoxane SI C acCl

stemcel |t Heeapycorsbinig tb@d&(&anymmnyﬁﬁ Byt d(me-aafl)rr@h@wcarbpnyl-
tanoxi fen, t t t a
L R PR B BRSPS AR arirs e
testred, thigrgnalatinga rebulting prixtutd)yandtpropessing tHeuidureof geanbles, |f de-

t t t f | t .t t tr. f
oot noc Ty (S eiEssa: i I PRLisioh GtaddfiomRbercigRE: td fintapiets or
acetate, tritabletebids. panoate, UFT, uridine, valrubicin, vesnarinone,

vi nbl asti ne, vincristine, vindesine, vinorel bine, virulizin,
zinecard, zinostatin stinnalamer, zofran, ABI-007, acol bifene,

actimmune, agfi{dMid ééfrne?é‘hf@é%{ﬁcid“& fiﬂél%%béf?ﬁ@ su@é@Pfdr%&hhple lacto7sge sac-

at amest ane, atrasentan, BAY sorafeni b)] avastin,
CDC- 501, celw@s@ ngannitel pagorbitek ce @ﬁ&)prepagqﬂomea@df@r edlsium phosphates,

deci t ab| | 4D 0,

efl orni t %%ﬂﬁé&l{: E‘ﬂﬁ éh&%ge oﬂ%it: %{m ﬁ@@?ﬁ@&?‘gg%ﬁ‘%% %ﬁ&%b%n"

histreli n hwltnsgm]chl a‘q)d;tamheshfsdrmjxampkﬁﬁorbmd@at iriuenmi potate sterchl, methyl-

interferon g on- PE one, ho t he ani n,

osisa, | bpeeoBrPRepB hERYERIVERE sofinafmy ey s R

m nodr onat e arldfo288yvihyipyrrolidone, and/or, if desired, disintegrators, such as the above-
mentioned starches, also carboxymethyl starch, crosslinked polyvinylpyrroli-

25 done, alginic acid or a salt thereof, such as sodium alginate. Additional excipi-
ents are especially flow conditioners and lubricants, for example silicic acid, talc,
stearic acid or salts thereof, such as magnesium or calcium stearate, and/or po-
lyethylene glycol, or derivatives thereof.

30 Tablet cores can be provided with suitable, optionally enteric, coatings through
the use of, inter alia, concentrated sugar solutions, which may comprise gum
arabic, talc, polyvinylpyrrolidone, polyethylene glycol and/or titanium dioxide, or

coating solutions in suitable organic solvents or solvent mixture, or for the prepa-
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20 posomal MIP-PE, MX-6, nafarelin, nenorubicin, neovastat,

nol at rexed, oblinmersen, onco-TCS, osidem paclitaxel polyglutamte,
pam dr onatwodiwmdisasn PN- 401, QS-21, quazepam R-1549, RCAVEP20DR06331
ranpi rnase, 13-cis -retinoic acid, sat raﬂ atin, seocalcitol,
T-138067, tarceva, taxoprexin, thynosin pha 1, tiazofurine,
tipifarnib, tirapazam ne, TLK-286, torem fene, TransM D-107R,

val spodar, 25yapreoti de, vatal anib. eporfi vinflunine, Z-100
vl chron = JRHGR BF8hiEHE coiddY, SRltpnk PE SFPERIG kB bt dtons e as
phar maceut i cijetyl @efitlos@ phttatate e hgeroxypripymeethpieelluidsx phthakite.-Dyes or
pl ati n, carbaqpl atin, sg%i um butyrate, 5-FU, doxirubicjn, tanf)&f%ﬁ, )
et oposi de, FUIMEBIS/RAY X623 itpithe ibleta oF &ablet cqatipgsnfer axampleagidentifi-
U0126, i nsul A4 ; | d TRVEL AT 4y Pe-v a
drug.” an o qnonub8sus drto dRlibateldiftenfaciebrth NG AR AR NS
DPP- 1 V i rhi Hpyidines-yimpihoxyembonylaminaraethyiisbpnzamide polymorph B.

2010/ 022988PCT/ EP2009/ 006381 21 1, a G.P-1 derivative, AP, a QP
derivative, PACAP, a PACAP derivative, se-cretin or a secretin
derivative. Fmratelticalticonposéionpifort orabadministradigardiso includle hemd chpsules

added to the conposition,5 inclpude but are not limted.to conpound
Sted on 1 HOMSHBE" GRBYE: AEY alfy St geaq cBRes RobTetg o SHRT Ao

of the Merckplhstitirer, O glyvbiiot Br 56rbR6l ThY Hafd caPsules Ma§doRtain the N-(2-
reference, such as asparagl nase, bl eomycin, carboplatin, carnustine,
chl or anbifci I3,'mkE'PE'B%)('ﬁﬁ',[NdBV%'Bﬁs?eY')@%%WQBMﬁmm@bY%PQB?%',de
dacar bazi ne, 'dppgy | i &d b GHEM | Walc)

epi rubi cin, e%ﬂg?gposi@g&fgﬂ?:&agﬁ%ﬁlg%?ﬁ exalﬁz'ftl ﬁgﬁlr)g arr\!vﬂg,mérg' such
hydr oxyur ea,as ¢asfsiact chindeisy andicaglidantacauchrastald @nmegnesiym stearate,

i Coxant r onc ooRdbERk SRR 18 Sor ERBEes. 1Rk NELZ AR dnel PR e

one,
st r ept ozoci r3-yhmethaxiyearbohliangnemetiy|]-Heopamidspolywiontti Bss preferably dis-

o o 7 BRSSP, e o S bl P o o
are not | i miigest polybihgRPeCiVaus Befatgcicibustefostbthpehe oyipﬂ%ﬁ{iéhet Gigeol, to
S e

treatment of neopl astic diseases in Goodman and G | man

Phar macol ogi Whirh gighilizers and, detgraantscior expmple eldheipehvexyelhylese sorbitan

Molinoff et gy acleditlype Malaidts hdéd. pages 1225-1287, (1996),
whi ch is hereby 1 ncorporated by reference, such as am nogl utethinide,

L- aspar agi nase, azat hi oprine, 5-
20  Other oral dosage forms are, for example syrups prepared in customary manner
which comprise the active ingredient, for example, in suspended form and in a
concentration of about 5% to 20%, preferably about 10%, or in similar concen-
tration that provides a suitable single dose, for example, when administered in
measures of 5 or 10 ml. Also suitable are, for example, powdered or liquid con-
25  centrates for the preparation of shakes, for example in milk. Such concentrates

may also be packaged in single-dose units.

Pharmaceutical compositions suitable for rectal administration are, for example,
suppositories that consist of a combination of the N-{2-aminophenyl}-4-[N-

30  (pyridine-3-yl)methoxycarbonylaminomethyl}-benzamide polymorph B and a
suppository base. Suitable suppository bases are, for example, naturral or syn-
thetic triglycerides, paraffin hydrocarbons, polyethylene glycols or higher alka-
nols.



azacytidine clad ribine, busulfan, diethylstilbestrol,
2',2'-difluorodeoxycytidi ne, docetaxel, erythrohydroxynonyl adeni ne,
et hi nyl es¥0a0i0®r298%- f | uor odeoxyuri di ne 5-f | uor odeoxy IRGTHPA/006381
nonophosphat e, fl udarabine phosphate, jllé)xymest erone, 25 flutam de,
hydr oxypr ogest erone caproate, idarubicin,”interferon, medroxypro-
gesterone acetate, negestrol acetate, rrel phal an, m totane,

paclitaxel, pentostatin, N phosphonoacetyl-L-aspartate (PALA),

pli canycin, senustine, teniposide, testosterone propionate, thiotepa,
tri math hyl nelﬁblfipa];eentaraildﬂnﬁnlsﬂa%m iameglhb'soletio@ombeﬁl (2-aminophenyl)-4- [N-
anti-hyper-proliferatjve agen syitable for, use wt e c 05|t

of the | nverPYi @n?@crhaﬁthsgy Egnﬂaﬁn'nqwhlﬁfb%zwwgrp%?m%ﬁwa e
agents such fute Water-¥elublsalt, of b&@écﬁfs?‘fﬂjech@ﬁ Qs
and topot ecan. V\D 2010/0 88PCT/ EP2009/ 006381 22°It shoul d be noted
t hat son® ofSlQﬂ'ﬁethéb@Q@al’ﬂeWWQﬁﬁmn@@ﬁﬁﬁﬂﬁubstﬁ\ﬂée%rfabl@*ﬁfﬂklg sodipp car-

General |y, %yﬂn%?nrﬁéeiw&s%t 98itoPARA/BF dEXFAT LAL! § dBSFEH, Stabfllizers, are es-

conbi nati on

N- (2- am noplpecily-stitabiepyhe iN- (ﬂ%aﬁﬂwmhb%@@hfﬂyﬂdwe-w)mmbﬁﬂbbﬂvl-

yield bet cenprEt-frnaabieg PRl roreha b l tortiie WG, SEipispts. oo

el i m nat e thgsd bé uithe f@smcrﬁﬁn%ﬁdhmeadmoah&iermhdemtofa SolltisT befgrNbar-
alone, ii) provide for the mn| ration of er .anounts of the

admi ni st ¥r e ®EH@nBERENSFEIRN; @'or&‘?fﬁq't??' ‘(Frr@% for a
chenot herapeutic treatnment that Is well tolerated in the patient with
fewer del eterious pharmacol ogi cal conplications than observed with

single agentSQihféﬂﬁ&‘#@ha%ﬂ are used. feraxampletfaeparestasahrdminisdiedipn €en also
i v) provi de,__]‘ ?g #Qnﬁzsﬁrnoé&@ﬁorﬁpec”“m of different cancer types
ecralTy humans, ) [ [

I n mank0mal s, v) provide for a higher
response rate am)ng treated patients, (069178%vi)spoila for a | onger
survival _ti

chenot hePap;}Ee e eggﬁ rfs?%gfa\}aﬁgi%? S”t S@ﬁﬂg rﬁ,ﬁl@ﬁ(%n t%}?{i:l(n/as 8 acid, or

micro-bicides, such as sorbic acid or benzoic acid.

The present invention relates especially also to the use of the combination, as

such or in the form of a pharmaceutical formulation with at least one pharmaceu-
20 tically acceptable carrier for the therapeutic and also prophylactic management

of one or more of the diseases mentioned hereinabove, especially a neoplastic

disease.

Optionally, the N-(2-aminophenyl)-4-[N-(pyridine-3-yl)methoxycarbonylamino-
25 methyl]-benzamide polymorph B can be combined with one or more pharmaco-

logically active agents.

For example, the compounds of this invention can be combined with known anti-
hyper-proliferative, antiinflammatory, analgesic, immunoregulatory, diuretic, an-
30 tiarrhytmic, anti-hypercholsterolemia, anti-dyslipidemia, anti-diabetic or antiviral

agents, and the like, as well as with admixtures and combinations thereof.
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b bt drasanepet el Dhign, tocdiel fBaMiin staxorupicin,

gents to be cﬂdﬁatﬂhst W BEMTY, alghf, RliekDeRatte] anendaspindsitianepestint 41f,

condition to be treated and the node of administration. They can

cover any arRRA9eNeepiapiating eraamisple eflotinih dERfceYdaeREate. eBE’?EPl'neﬁ’F’ﬁg a
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W thin the purview of a person $kil In th
etoposide, fadrozole, farston, fi Igrastlm fi nastende ﬂlgrastlm floxuridine, flu-

20 conazole, fludarabine, 5-fluorodeoxyuridine monophosphate, 5-fluorouracil (5-
FU), fluoxymesterone, flutamide, formestane, fosteabine, fotemustine, ful-
vestrant, gammagard, gemcitabine, gemtuzumab, gleevec, gliadel, goserelin,
granisetron HCI, histrelin, hycamtin, hydrocortone, eyrthro-hydroxynonyladenine,
hydroxyurea, ibritumomab tiuxetan, idarubicin, ifosfamide, interferon aipha, inter-

25 feron-alpha 2, interferon alfa-2A, interferon alfa-2B, interferon alfa-n1, interferon
alfa-n3, interferon beta, interferon gamma-1a, interleukin-2, intron A, iressa, iri-
notecan, kytril, lentinan sulphate, letrozole, leucovorin, leuprolide, leuprolide
acetate, levamisole, levofolinic acid calcium salt, levothroid, levoxyl, lomustine,
lonidamine, marinol, mechlorethamine, mecobalamin, medroxyprogesterone

30 acetate, megestrol acetate, melphalan, menest, 6-mercaptopurine, Mesna,
methotrexate, metvix, miltefosine, minocycline, mitomycin C, mitotane, mitoxan-
trone, Modrenal, Myocet, nedaplatin, neulasta, neumega, neupogen, nilutamide,
nolvadex, NSC-631570, OCT-43, octrectide, ondansetron HCI, orapred, ox-
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charcoal fromthe sol ution and was accord rinse

appr oxi mat el {ruginkgingeardy zippstalipstimalaregr. ﬁQ%FHeABHQ@F W'Q‘@Hﬁeﬁ@m-r e
bel ow 5C t henphk, Cgff ﬁlféfk éﬁﬁﬁédt@nn @ééﬂf&e"‘@%ﬁr@nﬂ%taﬁ%s@aﬂ@’ aH8kB8taR,

di | ut ed sodi um hydroxi de sol ution. ter sald treatnent

N- ( 2- ami nopHAy #A3-9008 @pg&fembheavssymﬁﬁhamdé%cﬁﬁﬂl @ﬁierbmmm;wmahs
appr oxi it 01§ SHateh PSR, BegRime ik or A HTBA I st
dutasteride, edotecann eﬂornlthme exatecan, fenretinide, histamine dihydro-
chloride, histrelin hydrogel implant, holmium-166 DOTMP, ibandronic acid, inter-
feron gamma, intron-PEG, ixabepilone, keyhole limpet hemocyanin, L-651582,
lanreotide, lasofoxifene, libra, lonafarnib, miproxifene, minodronate, MS-209, li-
20 posomal MTP-PE, MX-6, nafarelin, nemorubicin, neovastat, nolatrexed,
oblimersen, onco-TCS, osidem, paclitaxel polyglutamate, pamidronate disodium,
PN-401, QS-21, quazepam, R-1549, raloxifene, ranpirnase, 13-cis -retinoic acid,
satraplatin, seocalcitol, T-138067, tarceva, taxoprexin, thymosin alpha 1, tiazo-
furine, tipifarnib, tirapazamine, TLK-286, toremifene, TransMID-107R, valspodar,
25 vapreotide, vatalanib, verteporfin, vinflunine, Z-100, zoledronic acid or combina-

tions thereof.

The additional pharmaceutical agent can also be gemcitabine, paciitaxel, cis-
platin, carboplatin, sodium butyrate, 5-FU, doxirubicin, tamoxifen, etoposide,

30 trastumazab, gefitinib, intron A, rapamycin, 17-AAG, U0126, insulin, an insulin
derivative, a PPAR ligand, a sulfonylurea drug, an a-glucosidase inhibitor, a
biguanide, a PTP-1B inhibitor, a DPP-IV inhibitor, a 11-beta-HSD inhibitor, GLP-
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The precipitate was then dried at a tenperature between 30-60 C.
After the precipitate was dried, it was suspended in a m xture of
5-fold (e.Wyo20m0pe2988 natel y 63 kg) ethanol and of 7-f ol ®OT&EPg009/006381
approximately 111 kg) water, and was hea%fd 30 up to 40-90C for 5
hours. After that reaction time the reactfon m xture was WO
2010/ 022988PCT/ EP2009/ 006381 25 cool ed down. The precipitate was
rk'gni ]?de‘t’“hgﬂoﬁ%off‘.ﬁgt{rﬁéﬁ&éﬁvé?8|r-‘f,ga Bhp WRHELHVRN PABAP £BRCXS JBfie 2ée-
N ( 2- am nophwretiri pr 4 Becfaglinrdetivative- y Oret hoxycar bonyl am nonet hyl benzami
de product was dried at a tenperature between 30-60 C. 5 Yield: 9 kg
-24 kg (30 % - 80%of theory) Melting Point:: 156- 158C Exanple 2 10
Anal ysi s of ®pfonal anti-hy er—prollferatlve a?ents which can be added to the composition
N-(2- am nophenyl) - 4- 1N- ? ne- | met hoxycar bonyl am nonet hyl | - ben
zani de pdl yriRgkgadubAte ’@ﬁ’t |t“NB’-‘da‘9cﬁ°ﬂPﬁHJ@ dsistad gfythe ¢anseepbemptherapy
scanni ng Ca'dmlf-;figél n%%?ﬁeﬁ“‘ﬁaﬂqo%ﬁtﬁé%ﬁﬂ#de@c (ﬂ@% %ﬁcﬁ"ﬁéﬁﬁ by in-
heating rate o mn in alum nium pans under rogen at nos :
The det er m madiponated by referqreeasusheas asparaginake ddegmypiol mpplaﬂnacar-
e ! LSt thiarkBBLR splalP cBiabpadd oy BRpRBsAhAROE BBt e,
dacarbazine, dactinomycin, daunorubicin, doxorubicin (adriamycine), epirubicin,

10 etoposide, 5-fluorouracil, hexamethylmelamine, hydroxyurea, ifosfamide, iri-
notecan, leucovorin, lomustine, mechlorethamine, 6-mercaptopurine, mesna,
methotrexate, mitomycin C, mitoxantrone, prednisolone, prednisone, procarba-
zine, raloxifen, streptozocin, tamexifen, thicguanine, topotecan, vinblastine, vin-
cristine, and vindesine.

15
Other anti-hyper-proliferative agents suitable for use with the composition of the
invention include but are not limited to those compounds acknowledged to be
used in the treatment of neoplastic diseases in Goodman and Gilman's The
Pharmacological Basis of Therapeutics (Ninth Edition), editor Molinoff et al.,

20 publ. by McGraw-Hill, pages 1225-1287, (1998), which is hereby incorporated by
reference, such as aminoglutethimide, L-asparaginase, azathioprine, 5-
azacytidine cladribine, busulfan, diethylstilbestrol, 2',2'-difluorodeoxycytidine,
docetaxel, erythrohydroxynonyl adenine, ethinyl estradiol, 5-fluorodeoxyuridine,
5-fluorodeoxyuridine monophosphate, fludarabine phosphate, fluoxymesterone,

25 flutamide, hydroxyprogesterone caproate, idarubicin, interferon, medroxypro-
gesterone acetate, megestrol acetate, melphalan, mitotane, paclitaxel, pen-
tostatin, N-phosphonoacetyl-l.-aspartate (PALA), plicamycin, semustine, teni-
poside, testosterone propionate, thiotepa, trimethylmelamine, uridine, and vi-
norelbine.

30
Other anti-hyper-proliferative agents suitable for use with the composition of the
invention include but are not limited to other anti-cancer agents such as

epothilone and its derivatives, irinotecan, raloxifen and topotecan.



160 C 1 K 157 C 1K 152 C - 155 C 20 Accor di ng to a person ordinary
skilled in the art, the determ ned nelting tenperature depends on the

exper i mentypd 2610/a¢Hoks ons, especially on the used heati ngdraireeohdsss1
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benzamide polymorph B of the present invention will serve to:

i} yield better efficacy in reducing the growth of a tumor or even eliminate the

10 tumor as compared to administration of either agent alone,

iiy provide for the administration of lesser amounts of the administered chemo-

therapeutic agents,

15 iii) provide for a chemotherapeutic treatment that is well tolerated in the patient
with fewer deleterious pharmacological complications than observed with
single agent chemotherapies and certain other combined therapies,

iv) provide for treating a broader spectrum of different cancer types in mam-

20 mals, especially humans,
v) provide for a higher response rate among treated patients,

(06°5p83% vi) gﬂveil%% for a longer survival time among treated patients compared to stan-

25 dard chemotherapy treatments,

AAW/AHGINHO/HD LI/MIV L
6L4#y 0 ‘grblkiddva longer time for tumor progression, and

30 yield efficacy and tolerability results at least as good asl those ¥¥HeX0d 'O'd
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agent combinations groduce antagonistic effects.
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The instant invention further comprises the combination of the N-(2-amino-
phenyl)-4-[N-(pyridine-3-yl)methoxycarbonylamino-methyl]-benzamide poly-
morph B together wit one ore more regiments of cytotoxic agents, for example,
Folfox4 (fluorouracil/ leucovorin/ oxaliplatin); Folfiri (leukovorin, 5-fluorouracil, iri-
notecan); DHAP (cisplatin/ cytarabine/ dexamethasone), CEOP (cyclophos-
phamide/ eprirubicin/ vincristine/ prednisone), CHOP (cyclophosphamid,
doxorubicin, vincristine and prednisone), FLAG (fludarabine/ cytarabine/ filgras-

tim), M & P (mitoxantrone + prednisone; or melphalan + prednisone), ABMC

(doxorubicin/ carmustine/ melphalan/ cyclophosphamide), ICE (ifosfamide, car-
boplatin and etoposide), DVP (daunorubicin, vincristine and prednisone), ATRA
(all-trans retinoic acid), ABVD (bleomycin, dacarbazin, doxorubicin and vincris-
tine), COP (cydophosphamide, vincristine and prednisone), VAD (vincristine,
adriamycin and dexametasone) and MOPP (mechlorethamine, prednisone, pro-
cabazine and vincristine).

The cytotoxic agents itself or from the regimens are either commercially avail-
able or can be prepared by standard literature procedures.

The N-(2-aminophenyl)-4-[N-(pyridine-3-yl)methoxycarbonylaminomethyl]-
benzamide polymorph B can be applied in an pharmaceutically effective amount
together with one or more of these cytotoxic agents simultaneously, separately
or sequentially.

The amounts {a “pharmaceutically effective amount”) of the combined active a-
gents o be administered vary within a broad range and depend on the condition
to be treated and the mode of administration. They can cover any amount effi-
cient for the intended treatment. Determining a “pharmaceutically effective a-
mount” of the combined active agent is within the purview of a person skilled in
the art.

Those combinations which comprise the N-(2-aminophenyl)-4-[N-(pyridine-3-
yl)methoxy-carbonylaminomethyl]-benzamide polymorph B together with cyto-
toxic and/ or cytostatic agents are also matter of the instant invention.
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Examples

Example 1

Process for the production of N-(2-aminophenyl)-4-[N-{pyridine-3-yl)-

5 methoxycarbonylaminomethyl]-benzamide, polymorph B form.

30 kg of crude N-(2-aminophenyl)-4-[N-(pyridine-3-
yl)methoxycarbonylaminomethyl]-benzamide (MS-275, crude} was transferred
into a reaction vessel and approximately 300 kg of water have been added

10 (suspended). To that reaction mixture approximately 18 kg of hydrochloric acid,
36% (w/w), diluted in approximately 66 kg of water, have been added, while
keeping the internai temperature constantly below 5°C. Under controi of the in-
ternal temperature, 15 kg charcoal was added and the reaction mixture was
stirred for approximately 10 hours.

15 After that reaction time the reaction solution was filtered to remove the charcoal
from the solution and was accordingly rinsed with approximately 90 kg of water.

The purity of N-(2-aminophenyl)-4-[N-(pyridine-3-yl)methoxycarbonylamino-
methyl]-benzamide was determined. If the purity was insufficient, again 15 kg
charcoal was added to the filtrate and stirred for further 10 hours, and again the

20 reaction solution was filtered to remove the charcoal from the solution and was
accordingly rinsed with approximately 90 kg of water.

While keeping the internal temperature below 5°C the pH of the reaction mixture
was adjust to = 8 by using a diluted sodium hydroxide solution. After said treat-
ment the N-(2-aminophenyl)-4-[N-(pyridine-3-yl)methoxycarbonylaminomethyl}-

25  benzamide product, which has been precipitated, was washed with approxi-
mately 120 kg water and with approximately 68 kg ethanol.

The precipitate was then dried at a temperature between 30-60 °C. After the

precipitate was dried, it was suspended in a mixture of 5-fold (e.g. approximately

63 kg) ethanocl and of 7-fold (e.g. approximately 111 kg) water, and was heated
30 up to 40-90°C for 5 hours. After that reaction time the reaction mixture was



27 urenent conditions. In particul%r, it is generally known that
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Example 2
10  Analysis of the N-{2-aminophenyl)-4-[N-(pyridine-3-yl)methoxycarbonyl-

o amorphous phacse hy dif-

aminomethyl}-benzamide polymorphs and of th
ferential scanning calorimetry (DSC)

The DSC traces were recorded with a heating rate of 5 K/min in aluminium pans
under nitrogen atmosphere. The determined melting temperatures of the three

15 polymorphs are given in the following Table 1.

Table 1

Polymorph A Polymorph B Polymorph C
160°C+£1K 157°C:1K 162 °C — 155 °C

20

According to a person ordinary skilled in the art, the determined melting tem-
perature depends on the experimental conditions, especially on the used heat-
ing rate. In addition, the melting temperature is influenced by the chemical pu-
rity of the material. The reported melting temperature were determined on

25  batches with a purity of at least 98.5 %.



phase 3061 3075 3076 3062 3048 3063 3050
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Example 3

Analysis of the N-{2-aminophenyl)-4-[N-(pyridine-3-yl}methoxycarbonyl-

aminomethyl]-benzamide polymorphs and of the amorphous phase by X-

ray powder diffraction

The X-ray powder diffraction data were recorded at room temperature using ger-
manium-monochromatized CuKo1-radiation (A = 1.5406 A). The 2Theta scans

were performed using the small linear position sensitive detector with an angular
resolution of 0.08° between 3°< 2Theta < 35° (stepwidth 0.5°), at room tempera-

10 ture.

The 2 Theta values of the strongest reflections of the three polymorphs in the X-
ray powder pattern are given in the following Table 2.

Table 2
15
Polymorph A Polymorph B Polymorph C

18.4 9.2 17.7

18.8 18.1 18.4

19.1 19.4 18.8

209 o 20.0 . 18.2

22.6 204 20.0

26.4 21.1 220

26.7 221 22.3

27.2 25.8 23.2
274 234

One of ordinary skill in the art will appreciate that an X-ray diffraction pattern
20 may be obtained with a measurement error that is dependent upon the meas-



1649 1613 1639 1629 1613 1262 1613 1613 1598 1041 1328 1329 1322 1034
1299 1311 1256 936 -
WO 2010/022988 ‘ PCT/EP2009/006381

27

urement conditions. In particular, it is generally known that intensities in an X-ray
diffraction pattern may fluctuate depending upon crystal habitus of the material
and measurement conditions employed. Additionally, a measurement error of
diffraction angle Theta for a conventional X-ray diffraction pattern at a given

5 temperature is typically about + 0.1 °, and such degree of measurement error
should be taken into account as pertaining to the diffraction angles. Conse-
quently, any crystal form that provides X-ray diffraction patterns that is substan-
tially identical as to those disclosed in the accompanying Figures falls within the

scope of the present invention.

10
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Analysis of the N-(2-aminophenyl)-4-[N-(pyridine-3-yl}methoxycarbonyl-

aminomethyl]-benzamide polymorphs and the amorphous phase by FT-

Raman spectroscopy

The FT-Raman spectra were recorded using a resolution of 2 and 64 sans at a

laser power of 250 mW .

The results of the Raman analysis are shown in Table 3. The data show the

wave numbers (cm™') of characteristic bands in the FT-Raman spectra of Poly-

morph A, Polymorph B and Polymorph C and the amorphous phase.

Table 3
Wave number of characteristic FT-Raman bands (¢m *)
Polymorph A | Polymorph B | Polymorph C Amorphous
phase

3061 3075 3076 3062
3048 3063 3050 1649
1613 1639 1629 1613
1262 1613 1613 1598
1041 1328 1329 1322
1034 1299 1311 1256
936 1293 1297 1041
908 1040 1040 907
893 1033 908 776
776 916 783

902 775

778
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Example 5

Analysis of the N-(2-aminophenyl)-4-[N-(pyridine-3-yl)methoxycarbonyl-

10 aminomethyll-benzamide polymorph B by IR spectroscopy

The IR spectra of the polymorph B were recorded using diffuse reflection (KBr)
and ATR.. The major infrared bands and their assignments are summarized in
the following Table 4.

Table 4
Wave number of characteristic IR bands of polymorph B (cm 1)
KBr ATR
3349, 3311, 3216 3349, 3309
1705 1702
1641 1638
1262 1260
751 749

15

According to a person ordinary skitled in the art, the acceptable tolerance for the

wave number shift is + 2 cm™ dependent on the used equipment and measure-

ments conditions. Consequently, any solid state form that provides a FT-Raman

spectra that is substantially identical as to those disclosed in the accompanying
20  Figures falls within the scope of the present invention.



KBr ATR 3349, 3311, 3216 3349, 3309 1705 1702~ 1641 1638 1262

10

15

-

WO 2010/022988 PCT/EP2009/006381

30

Example 6

ridine-3 yl)methoxy-

carbonylaminomethyl]l-benzamide polymorph B in the DU-145 human

prostate carcinoma model in nude mice

Nude mice were orally treated after tumor transplantation with 10, 20 or 30
mg/kg of N-(2-aminophenyl)-4-[N-(pyridine-3 yl)methoxy-carbonylaminomethyl]-
benzamide polymorph B. The active compound was applied in 30% HPRCD. As
control, a vehicle of DMSO/ ethanol 1:1 in 0,085% Myri/NaCl/ 30% HPRCD was
used. The tumor growth was determined after 27 to 56 days after tumor trans-

plantation.
The results of that experiment are shown in Fig. 8.

According to the results, one can see that there is a clear inhibition with regard
to the tumor growth if N-(2-aminophenyl)-4-[N-(pyridine-3 yl)methoxy-carbonyl-
aminomethyl]-benzamide polymorph B is applied.
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in Fig. 8. 3-yl)methoxycarbonylaminomethyllbenzamide (MS-275).

Fig. 3 shows a DSC trace of the amorphous phase of N-(2-aminophenyi)-4-[N-
(pyridine-3-yl)methoxycarbonylaminomethyllbenzamide (MS-275).

Fig. 4 shows the X-ray powder diffraction pattern of Polymorph A of N-(2-
10 aminophenyl)-4-[N-(pyridine-3-yl)methoxycarbonylaminomethyl]lbenzamide (MS-
275).

Fig. 5 shows the X-ray powder diffraction pattern of Polymorph B of N-(2-
aminophenyl)-4-[N-(pyridine-3-yl)methoxycarbonylaminomethyljbenzamide (MS-
275).

15 Fig. 6 shows the X-ray powder diffraction pattern of Polymorph C of N-(2-
aminophenyl)-4-[N-(pyridine-3-yl)methoxycarbonylaminomethyl]benzamide (MS-
275).

Fig. 7 shows the X-ray powder diffraction pattern of the amorphous phase of N-

(2-aminophenytl)-4-{N-{pyridine-3-yl)methoxycarbonylaminomethyi]benzamide
20 (MS-275).

Fig. 8 shows the FT-Raman spectrum of Polymorph A of N-(2-aminophenyl)-4-
[N-(pyridine-3-yl)methoxycarbonylaminomethyl]benzamide (MS-275).

Fig. 8 shows the FT-Raman spectrum of Polymorph B of N-(2-aminophenyl)-4-
[N-(pyridine-3-yl)methoxycarbonylaminomethyllbenzamide (MS-275).

25 Fig. 10 shows the FT-Raman spectrum of Polymorph C of N-(2-aminophenyl)-4-
[N-(pyridine-3-yl)methoxycarbonylaminomethyllbenzamide (MS-275).
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Fig. 11 shows the FT-Raman spectrum of the anorphous phase of N-(2-
am inop henyl)-41N-(pyrid ne-3-yl)net hoxycarbonyl am nonet hyl ] benzam

i de (Ms-275). Fig. 12 shows the IR spectrum (KBr) of Pol ynorph B of
N- (2- am nophenyl) - 41N5

(pyridi ne-3-yl) et hoxycar bonyl am nonet hyl | benzam de (Ms-275), and the
maj or infrared bands and their assigrpments. Fig. 13 shows the IR
spectrum (ATR) of Pol ynorph B of N-(2-am nophenyl) - 4-

[ N-(pyridi ne-3-yl)nmet hoxycar bonyl am nonmet hypenzani de (Ms-275), and
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2. Process for the production of the crystalline N-(2-aminopheny!)-4-[N-

(pyridine—3—y|)methoxylcarbonylaminomethyl]-benzamide polymorph B
compound of formula |

' O
~ O/U\

N~ ' NH,
1 _ H H

(1).

Characterized in that

a) crude N-(2-aminophenyl)-4-[N—{pyridine—3—yl)méthoxylcarbony[amino-
methyl]-benzamide is dissolved in water and diluted hydrochloric acid is
added to the reaction mixture, at a constant internal reaction vessel
‘temperature below 5°C, and



b) to said reaction m xture charcoal is added and the reaction
m xture is then permanently stirred for 1 to+20 hours at a constant
tenperature below 5C, and c) is filtered to renove the charcoal from
the solution and is rinsed with water, and d) while keeping the
i nternal vessel tenperature below 5C the pH of the reaction m xture
is adjusted to a. 8 with a diluted sodi*tm hydroxi de solution, and e)
the resulting precipitated N (2-am nophenyl)-4-[ N (pyridine-3-
yQOret hoxyl car bonyl am nonet hyl i - benzam de is washed with water and .
ethanol, and is dried, and f) the precipitate is suspended into a

m xture of _ethanol and wat.er a i.s..h mer re f 40
" 90C for ) 18508 raohet MRl B tharal RERER B d g IR AR B, 0
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pure
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zami de pol Yy g pifeRdWai eiindvie Sebaetoeal tftom dhe adiutiionaarideisrénsedus ieh

bet ween 30-60C. 3. Process according to claim2, characterized in
that step b) Waker:&t"éb c) is repeated if.the purity of

N- (2- am noghemyb) ketpiMd BV indedal Jessel temperature below 5°C the pH of the
yOnret'hoxyl car bonyl am nonet hyl | - benzam de, ﬁftg,r st esp CJ IS .

i nsuf fici ent reactiopy fxtare is,adjusted to 2 8 with a diluted sodium Hydroxide
N-(2-am nophggx@o- 45k (pyridi ne- 3- yOret hoxyl car bonyl ami nonet hyl | - ben
zam de pol ynorp E'accordi_n_ to claiml, characterized, n _I,)hat it is
pr oduced acbckhdil‘ﬁﬁﬂti@g@Ira‘Flﬁ'ga@ddﬁdzE?m'r@ﬂhS’.‘Y'w&‘ PYIidime-3- |
N- (2-am noph W AfroRs - ide is washed with water

yOnet hoxycar Iny %‘%ﬂ%%’?ﬁrﬁ é’ﬁ"zeé’%y' ebeggﬁg/nr[r%? ||osh B according to any
of the precedindetbpaolrgnddasiiedi enflsed in that its X-ray

di ffract ogra . CL.i = i
Crystalli n@ @F?ﬁﬁ?iﬁ%‘%ﬁén@ﬁﬁ%%ﬁ?r? I t'Fllljee- %e&hﬁnépéin@Wa‘ﬂer afd Is
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bands af 085 i colpdgouf et Hlp rasdgh oralp PG riReslamm
N- ( 2- ami nophewytky add[dépyirtodiive t18e pure N-(2-aminophenyl)-4-[N-(pyridine-
yOnet hoxycar hopnyl anj nomet hy1J- benzam hintihe
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N- ( 2- am nophenyl)-4 [ N-(pyridi ne- 3-

yl ) met hoxycar bonyl am no- net hyl i - benzam de pol ynorph B alone or in
conbi nat'i ory, Wwrbbess sftardmgeaotdiaial bycrreractiabd én thatstap bareddestep c)

O o S e SPEBh B B A SRRy -4 PE 41 one or
ylymethoxylcarbenylaminomethyl]-benzamide after step c) is

insufficient.

4. Crystalline N-(2-aminophenyl)-4-[N-(pyridine-3-y!)methoxyl-
carbonylaminomethyl]-benzamide polymorph B according to claim 1,
characterized in that it is produced according to claims 2 and 3.



10. | |
' I di ne- 3- hyl j - benz

N-(2- am nopheny1) -.4- [ N- (pyri di ne- 3- yOret hoxycar bonyl am nonet

am'( de pol yﬁorp% ?3 and one or nore cytotoxic or cytolytic agents for

use in the treatnent of malignant tunors wherein the said pol ynorph. B

is applied sinultaneously, separately or sequentially fromthe
cytotoxic or cytoliytic agents. _

35

5. Crystalline N-(2-aminophenyl)-4-[N-(pyridine-3-
yl)methoxycarbonylaminomethyi]-benzamide polymorph B according to
any of the preceding claims, characterised in that its X-ray diffractogram
has reflections at 2Theta = 21.1°, 20.4° and 27.4°,

6. Crystalline N-(2-aminophenyl)-4-[N-(pyridine-3-
yl)methoxycarbonylaminomethyl]-benzamide polymorph B according to
any of the preceding claims, characterised in that the Raman spectrum
has bands at 902 cm™, 3036 cm™, 1639 ecm™ and 916 cm,

7. N-(2-aminophenyl)-4-[N-(pyridine-3- .
yl)methoxycarbonylaminomethylJ-benzamide pol'ymorph B for use in the
treatment of malignant tumors, auto-immune diseases, dermatolog:cal
diseases or parasitism.

8. A composition comprising the N-(2-aminophenyl)-4-[N-(pyridine-3-
| yl)methoxycarbonylamino-methyl]-benzamide polymorph B alone or in
combination with a pharmaceutically acceptable diluent and/or carrier.

9, A composition as claimed in claim 8 together with one or more
cytotoxic or cytolytic agents.

10. N~(2-aminophenyl)~4~[N—(pyridine-B—yl)methoxy-
carbonylaminomethyl}-benzamide polymorph B and one or more cytotoxic
or cytolytic agents for use in the treatment of malignant tumors wherein
the said polymorph B is applied simultaneously, separately or sequentially
from the cytotoxic or cytoliytic agents.



