N- ( 2- am nophenyl) - 4- 1N- (pyri di ne- 3-y1) - met hoxycar bonyl - am nonet hyl i -
benzam de (Ms-275) pol ynorph B The invention refers to the

crystal l.ine Pol ynorph B of N-(2-am nophenyl)-441-

(pyri di ne- 3-yl ) met hoxycar bonyl am nonet hyl Thenzam de ( M5- 275) t he
process forP} h%oﬁ (3& uction, and the use of said conpound a

medi cament POFIHEE eat nent of sel ected di seases. | r?cﬁgl’%?ﬂ%%‘?s’ggz Al
(which co-patent is US 6,794, 392) benzain de derivatives as nedi canent
for the treatnment of nalignant tunors, autoi mmune di seases,

der mat ol ogi cal di seases and parasitismare described. In particular,

these derivati %@-ﬁn@onhgwwdﬂf(ezwme -3:)-methxypamionyl-aginomathyldr r ed

for the haematol ogi cal nali gRaRaMiIdOIMS2T5)hdiWABish B The preparation
of

N- ( 2- am nophenyl) - 4- N( pyri di ne- 3-yl ) met hoxycar bonyl am nonet hyl kbenzam
ide is described on page 57, Exanple 48. The conpound is neither
purified by chhoimédignagies todie pystaline BolmotpheRbirBi2-amihdphehal)-¢ g .

ethanol - sai dPYOBSIRATE ICHER T Dr o oehg gk B Pshie Rcke |
spect r um showr theeprbdidtion amg tbanstsoﬂ sR(d<mpocnd as 328slicab®h8for 141,

1508, 1457, 1&%&@?}1 «%ﬁ% dfglélgg?%ata indicate the Polymorph A form

In EP 0 974 5 e production of nonoacyl at ed
phenyl enedi anjep gy @@& iy E{ﬁfh!cﬁ cgf‘p%fern't Qe&b 6.0 3@&)@5&&%&% batded gs

am nophenyl) - 44N- (pyri di ne-3- hoxycar bonj I am no- net hyl ] benzam de
i s described @Wgdlsageat fmih?éremerﬁsafam!@aaﬂumé& AURirMynedsegsesie- -
process conpr krﬁ&&!o&‘ﬁ&f d%éralséé &rd pABsifdm Led<e AR Hbaticular] thbsSddRh-

col um chr onat ogr |d conpound ha; arreltln poi n

160 C. The |R“§% F‘EFHY G\E’eﬁ%@"lﬂﬁﬁ"}c& Hgspapfgeed f %&h@é?’ﬂ)e;'aﬁ‘gfqgmaé295
1648, 1541, 15ﬁﬁgnah6§5nd 43QmdAS The prbparalibe ottd A aiirdphed -4—[Ni

Pol ymor ph A f 010/ 022 88PCT/ EP2 0@@0063

1995 a5 500 PaHnE SNRENN RO RE ﬁ&%ﬁ%@%&ﬁfﬂ?&# hdaogna "
t he i nhi bi t i 067 dxahips 46)&hd eacpbyhdis eelthdDAG) edsbydcdfsmnaﬂogmphﬂ' her puri-

et s ovycalbhy PERbARE T st TR AR e Abeed bl

step of the prysebisatoorfom sthenelhe purification of the conpound vi a
silica gel colum chromatography (et h}/ acetate). Said conpound has a
mel ti ng poi nt SeiEPMyPUndbas a greiting 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.

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 ynorph
A form In WO 01/12193 Al a pharnmaceutical Tormul ati on conpri sing
N-(2-

am nopheny Liyg#niopyri di ne- 3-y1) net hoxycar bonyl am n zam d
e is 15described. In WO 01/16106 a formnul ati on conpr %S%M;I&%P

N- (2- am nophenyl) - 4- 04- (pyri di ne- 3- 2

yfirnet hoxycarbonyl am no- et hyl i benzam de, having an increased
solubility and 20 an inproved oral absorption for benzam de
derivatives, and pharnmaceutically acceptable salts thereof are

described. In lrﬁ@co @h@a%%ﬁé’% ?%E%gﬁ%?wé:§nﬂ&gﬁ%ﬁ%ﬁib%ﬂlé.ﬂ?d? deriva-

descri bed whic ri ses eln ors
appl i cati on c@ﬂ"ﬁ‘ﬁeﬁﬂﬁ’sth@ H@lmmmfd@%ioﬂ%dwtydﬂse (HDAC) is described. The

N-(2-am nophe\R}II) 44N—(p%r| dl ne- BNIOnEt hoxycar bonyl am nonet hyl j benzam
i de toget her RIACASHiF Herrspductian ek N-GramiverheadNdeyridine-3-ul metthat

application i %xyﬁ:ahﬁin?bnmﬁétﬁﬂfﬂé?ﬁamml|§3edcﬁb§tﬁ3ﬁ9 izt éé}ﬁoﬁﬁ’é) r%c? s

menti oned matter and .t hus poncer ns the Pol ynorph A form

JP 2001- 131136°TRHSes {he pejficatan.of |t%%§°fap%"éd’@s%"°ﬁ&ef ?ﬂ@"@ﬁ?@ma&ﬂf@"on
of nonoacyl phehyletihddistatene derivatives. In Reference Exanple 2, the
process for the production of crude

N- ( 2- ami nopheSgit)otaigoipy hasla nelthigyibjnt (repiofdsg earsoddy | ani nonet hyl }
benzam de is described. Said conpound has a nelting point (np) of
159- 160 C, THBe |Fkspgaiitinr shemshibedolioming eindsiRBrbemds3295R( 648, 1 54T, e
3295, 1648y 134ds, 145P83084P1B3 _9 1183, 742. The data indicate the
Pol ynor ph A form Moreover, Wrking Exanple 1 describes the

puri fication Ghe aatdRidkié Bre RéyrBAQPBARAY L) - 44N- (pyri di ne- 3-y1)
nmet hoxycar bonyl am nonet hyl I benzam de i n aqueous aci d nedi um t oget her

with carbon . The final crystallization is done under agueous
condi tions at 40-50C. Followi ng the description to that exanple it
can be seen f i 01 &R atphaondoentizdl &EsmilatioBcorhparsiigié-(2+ ude

N- (2- am nophe Q%%bﬂé%)wm-ip@jriﬁﬁé%—waetﬁ%@érbony!amino-methyl]benzamide is

15 described.

InWQ 01/16106 a formulation comprising N-(2-aminophenyl)-4-{N-(pyridine-3-
ylimethoxycarbonylamino-methyilbenzamide, 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-yl)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
followed by a recrystallize-ton at 2C. As a resuit, these
recrystallisations do not yield any pure conpound. In addition a

"purificati ude N-(2-am nophenyl)-41N-(pyri di
met hoxycar b@%y? g&rﬁzg%rret hyl | benzam de in ethanol undlg??m P?gt??%(ml

conditions to- 20 gether with carbon is3decribed. After filtering off
t he carbon the conpound is recrystallized at 2C. The purification

CheR 5L e P b AT R 1
benzam de. Asmandae§iphényldriidRmmodaniatiesdpateftrehcy Exxdniblaaythpur e

conmpound. 25 None of the state of the art docunents refer to a
pol ynor ph B ofrodéséder the production of crude N-(2-aminophenyl}-4-[N-(pyridine-3-yi)

am nopheny1l) - @8%0%9?%‘%9‘? lﬁO%EA’] Bgﬁ%ﬁfé@%&f gyno- net hyl | benzam de

and no physic ures corrpoun are known. WO

20101022988P ri(?jor%%aa]T [ N os@nd cl i nical

st udi es ha%e%eeﬁ&ggﬁue wth é‘ Egiﬁ?domp‘ﬁgﬁi‘/ (iéd) I\?( pyri di ne- 3-y1)
met h- oxycar boyd g eﬁammm Qﬁé‘i’oﬁﬂﬂuﬂgbaﬁﬁi KRS s mssetsal -
Adin Cancer Res. R&’Q 62007 pp 5411-5417 describe a phase I tr| al

of N-(2-am nob?pgnﬁﬁ 44 9?? F4%e- 3- y1l) net h-oxycar bonyl am nomet hyl ]
5 benzam de i fracto The conpound was applied

orally. A furﬂPﬁa ata R %W%&N&?P&@*&”erﬁﬂact ory solid tunors or
2008, pp. 30198l EL s BYSI0B 1 dHsorbies i bRTGARA YL oo 2, 1

2008, pp. 14513mmop1§ﬂ5«|)—4-[m-(pymlne-ﬁed) mthwnwomaramgmp@yﬂbcwamtde in
refractory a \/Q?Je%g 8&8483@%%&&!#; hgt%gﬁﬂ’neTﬁé‘ﬁ’né‘rg {afi2GEbnY a6 Gh-©t

al ., Blood, In the course of process
devel oprent ( derageois %ﬁ'@it*ﬁtﬁjﬁﬂ%ﬁp ﬁurl fication process) it has now
surprisingly been fo g t hat, t he known formo

g e

ani nopheny1) - holipying ﬁﬁrﬁgo%t%/tm"ﬁmb?weﬁ%ﬁﬁ‘?@ theGAmaatRi de
1ﬁ Wmh ch 13 dEﬁe_ﬁﬁpllbl@d—l:ﬂhhhﬁe@h@éei\l@ﬁiﬂn;hmdnﬁmm(ﬂhdhba-ﬁrt’hethLS not
t he t her nodynami c st ab of .sa t not
1 the: r olléyaftvcegpraipgield BelrR i bRt RS0t R Feia "ot
N- ( 2- am nophepyriditiofd I either ethanol methano! or acetonitrile followed by a recrystalliza-

(BY11 6 oS Y GIEADA A2 ) AELORNLSEAB o 20 T .

(2 am nophel e e NSRS 0 | ben
zami de for dr ingthexyes ln%@hﬁh%‘?ﬂ?@"‘ﬁﬁﬁ i) #l'haﬁﬁ' wdewfgx prIghtions to-
20  gether with carbon is decribed. After filtering off the carbon the compound is re-
crystaliized 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-ylymethoxycarbonylamino-methyllbenzamide and
no physicochemical features of said compound are known.



for exanple the risk that the pol ynorph A form of

N- ( 2- am nophenyl) - 44N( pyr i di ne- 3- yOnet hoxycar bonyl am no- et hyl | benzam

ide transforms partly or 25 conpletely into other polynorph fornms of

N- ( 2- am nophenyl) - 411?1- (pyri di ne- 3-

yOnet hoxy caigpiyeasksno- met hyl ] benzami de (e. g. during pehbagHesks: dr ug

substance as well as drug product). However, a stable solid state

formis a prerequisite for devel opi ng a"fmedl ci nal product because a

conversion of the solid formis associated with changes in

propert i es. I o

reliable manu %1‘}8 d}%?)nqqt' éa?g%de&&"c\tg??ua‘g% } Iheg,&% gé%'tﬁ?%@éTﬁﬁ%%gﬁ

phase at | ar g&iN-éuysitliee- 3Aﬂ) mermrqumny&ﬁmwaﬁw&b@mm@ ab%ampfe

manuf act ure I it s
%Ko %vgesn PRifCHhdd Fek o (BRH0BR ppriiit awﬁeséﬁaemmg@

are now sol v errm ynam c e poly

N- (2- ami nopheHylaJ)Of M%Wyﬁi?hﬁ’ﬂMéN;iﬂ))fr%Wﬂ}ﬂ’&ﬁb@Wﬁ H%mﬁﬁm?ylyﬂbenz
am de, pol ymopahaBideas ré*?a%?dg} bad tﬂr%z%' The compolng wa\epplidd/érally.
N- ( 2- am nophenyl) - 44N ( pyr i di ne- 3- yOret hoxy-'car bonyl ani not o

met hyl i benzarm%mmebwapr@uvan@d refs %ollc_i tufrors oflipmpBdmdeas puslished
via a pr Ocesshx,&?arhe rrp |1ﬂd§H(é0|h€/0 107V,V| 28@5 R 05961525 §§2ezoand Gagre Gt ude

N- (2- am nophe

yOnet hoxycar b@[nyjnamanemé}yl\yc{be,rmmﬂf4’537smsae.nded in water and
di luted hydrochloric acid is added to the reaction m xture, at a

constant i nt eFurttier eetivity iroadulte st Ireftashqre nad alapsbe aovie Skeming @Objb+ o
sai d react bon éﬁeﬁ%’s} li%cgﬁbd ia.gﬁegg ﬁ{]t% 1L L[t ion mxture is
a

t hen sti rred ours a a cons tenperature bel ow 5C,
and c) is filtered to renove the charcoal fromthe solution and is
rinsed with water, and WD 20101022988PCT/ EP2009/ 006381 6

In the course of process development (scale up and modified purification 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 thermedy
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-ylimethoxycarbonylamino-methyllbenzamide.

20  This generates problems of not using the thermodynamically stable polymorph
of N-(2-aminophenyl}-4-[N-(pyridine-3-yl)methoxycarbonylamino-
methyllbenzamide for drug developrnent 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 fransforms partly or

25 completely into other polymorph forms of N-(2-aminophenyl}-4-[N-{pyridine-3-
ylmethoxycarbonylamine-methyllbenzamide {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



d) while keeping the internal vessel tenperature bel ow 5C the pH of
the reaction mxture is adjusted to 8 wwth a diluted sodi um hydroxi de
sol ution, and e) the resulting precipitated N-(2-am’nophenyl)-4 [N
(pyridi ne-3- 5yOrnet hoxycar bonyl am nonet hyl ] - benzam de is washed with
wat er and elipRlee@nd is dried, and f) the precipit ggpbsosidspended
into a mxture of ethanol and water and is heated up to a tenperature
of 40- 90C for 1 to 10 hours, and g) aftfr cooling down the m xture,
the resulting precipitate is rinsed with wa- 10ter and ethanol to

gi ve the pure = A : s a0l e -3 .

ot hoxycar bineaier L AP RerHe i CAR ebHfer) ffabis mapuiapturpo process for
subsequent | y oelymaphtA as paapelvatomphic paseed ir@ysedieC. The i nventive
process is also an _object of the instant invention 15 The crude

N- ( 2- ani nophefi} £yidiianal ppplanyisitbe mlipble manvietra pbrAyMerRR AoHi M9 | benza
m de of step ajergigdl deAwpPr oduced according to the nethod described in
exanple 6 of EP 0974 576 51. 20 The inventive

N- ( 2- am nopheTdge prédlafnp ard ahvn Eoldad/by Thetnennse pidaacally angré etable poly-

met hyl | - benzanm d rph B, pro ed_..accordi to the instan
process m ght "Wﬂgbﬁil'@%ﬂﬁf?aﬁ‘#w&ﬁﬂw {E’V"B'ﬁe'g‘[ﬁ)fng @&%“YBPB?%W&H“'M
at | east 96% bemdaenige, ebigriogsh Bfasadestiiasitheddifly nuch nore preferred of
at | east 99% nost preferred of at |east 99.5% 25t should be noted
that the inventive N-(2-am nophenyl)-4-[N-(pyridine-3-

yl ) met hoxycar bonyl am no- net hyl | - benzam de@gol norph B is free of any

Pol y- nor ph A fTBe iventing N (2renepbgshaiNspridoe-Sobrethory-raboayamisice, a
hi gher pUHanfe%ﬁ]Qﬁaz%ﬁﬁHe%&g?n&bhrB%@é\HLﬂQl step b) and step c) of the
[ i fart

above nentioned process i er passing step c), an insufficient
purity of the

N- (2- am nophenyl) - 44N- (pyri di ne- 3- yOnet hoxycar bonyl am no- net hyl ] -
benzam de i s determ ned. o]

= o/lkw NH,
| " H
= N
N
o

M,
15 can be obtained via a process, which comprises the following process steps:
a) crude N-(2-aminophenyl)-4-[N-(pyridine-3-
yiimethoxycarbonylaminomethyl]-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) Isfiltered to remove the charcoal from the solution and is rinsed with wa-
ter, and



5 One enbodi nent provides for polynorph B of

N- ( 2- am nophenyl) - 44N- ( pyri di ne311) net hoxycar bonyl am no- net hyl j benzam
i de substdntially free of any other solid state form (e.qg., another
pol ynorph). A further enbodi nent provides for polynorph B of

N-(2- am noplew e (pyridi ne-3-yl) et hoxycar bonyl am no- et hyl | benza
ni de substant | a#’?o;%ﬁ ree of 10 pol ynorph A of B dNs]

N- (2- am nophenyl) - 44N- (pyri di ne- 3-yl ) netéhoxycar bonyl am nonet hyl | benza
mde. As referred to herein, the termsubstantially free" includes a
319 lid state CO”%?'wt%fetHegSmg %{Ep!ln etrne":ll };egsre t%m%]:ara ﬁrg%galo%o °|Cdthc-sz }3 to ttIeOrEa[rS
N- (2- am nopheny1) -alidi pytireiis edjdsteres Hexit ar Dokl saEiuRPhyBRde ddnRiBA an
de. The term''substan- 15 tially free" also includes solid state
conposi tions of poEW'rmr ph B that contain less than 10 % |ess than
5% |l ess than 2% s, than 1%. or. .l ess than 0 5% ot.her solid
state forms or & hdég%?8[%‘%{%‘%!{%';3%%,{%“@?%'“PHQQTHB#(%‘% yBﬁs‘"%" her form of
of 5 yl)methoxycarbonylaminomethyl}-benzamide is washed with water and

N- ( 2- am nophenyl) - i.di.ne- 3- yOret hoxycar bonyl am nonet hyl | benzam
ide is determ ned %@%og'%gdgkﬁabﬁda%ﬁi cal nmethods, e.g. X-ray pork- 20

der diffractiong Ris B@maéqgﬁ%%ﬁg&p%toa%@bg%?% éﬂég@%\gﬁu{'}%ﬂr{aﬁ&@ti al

scanning cal orinetry, mcroca tr id's

addi tion to pol ynoEgedEIRvP aerpemitaepA_nHAC fon Nig Y howrs,and3-

yl ) met hoxycar bonyl -ffalm' anmet h%l l.benzam de, a third anhydrous form the
pol y- 25 nor ph @)f diiter coaling down'the mixture, the resulting precipitate is rinsed with wa-

N- (2- ami nopheny 1) -éddhd gthsnd i give thelytié RQ@yeRRdPehy-2n freyd-] - benz

Z?D?Shgﬂg SR agg"gfyi %“e?h&Q@Sxﬁo:‘%‘ﬁéﬁin&%‘é&%-bg@%nﬁgé X&%}grgh \girn]ic itshs%t»

N- ( 2- ami nopheny 1) -skténtiyrdrigt e s JeryfrmiufobsteasbB6-6§ @M no- net hyl Fbenza
m de are thus also an object of the invention. 8 The pol ynorph B of
N- ( 2- am nophenyl) - 4- N- (pyri di ne- 3- Anet hoxycar bonyl am nonet hyabenzam d
e is an anhydrous formand has a nelting point (np) of 156 - 158 C
(see Exanpl e 5)19 myﬁ@tlv}g(ﬂr%pﬂma[gp ap object of the instant invention

N- ( 2- am nophenyl) 4411- (pyri di ne- 3-yl ) net hoxycar bo- s

nyl am no- et hyl | - benzam de is characterized by its nmelting point of

Lransi tion & enpe e LRB N EN BRI 4 E T EMbA e Belerth Ry Bnometiving
rate the anor phoaanighebder aosansieqirbivoed adeoriling ihihetrhathod déserioabineh-

t he pol ymor phg...Resk b i ng points, polynorph A pol ynorph B
und pol ynor ph Epare a so%ogﬁéeéj&i sti ngui shabl e by the positions of
the reflections in the X-ray powder diffraction (XRPD) pattern (see
Exanpl e 3). The anorphous phase is characterized by the a X-ray

powder di f&r adhé m_emetmmamo?he@mwm-wim@neynﬁfewxy@ar@dr@?&%rﬁi&f fuse
maxi na, but no %efl ned XI§PD [e I enCél ong. . .
methyll-benzamide polymorph B, produced according to the instant process
might have a chemically purity of at least 94%, preferred of at least 95%, 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-aminophenyl)-4-[N-(pyridine-3-
yl)methoxycarbonylamino-methyl]-benzamide polymorph B is free of any Poly-
morph A form.



The three different polynorphs, as well as the anorphous phase, can
further be 15 distinguished by their characteristic bands in the

FT- Raman spectra (see Exanple 4). A differentiation between-~the
present state of the art, polynorph A and the new pol ynorph B of

N- (2- am noplgyw (pyrldlne 3-yl) nmet hoxycar bonyl | - benz
am de is al so p%%%égﬂe by IR spectroscopy (see Exanp%Qh@?gﬁ%@&#Le

pol ynorph B is the thernodynam cally stable pol ynorph of N-(2-

am nophenyl) - 4- 1N- (pyri di ne- 3- yChethoxycarbonyIaninonethylI-benzarnid

Cheref or o t heF BraREPRR TOIkPHOY Craes doue a8 trugrtaanicr Bsndaise™ ehe

crystalline the above mentioned process if after passing step c), an insufficient purity of the

i do. pol yimol A B e T U RS B PV E gy am
has a refl ect beneagtde2Fidetegmine@l. 1. 9 Further, the crystalline

N- (2- am nophenyl) - 44N- (pyri di ne- 3- yOr net hoxycar bonyl am nohnet hyl i - ben
zani de pol yroPpR embedimeng pevides foreglymemnmB ol Ni(@-aminaphenyF4-{tadvodinam

has reflecti 0?%3@1& yeast ngla%ﬁnolmeﬁﬁd rﬁﬁﬁiudysuﬁstaﬁﬂéﬁygﬂle%%?hn other

characteri zat ectrum e crystal -
s |line solid state form (e.g., another poiymorph?

11- (2- am noph -4414- (pyri di ne- t hox bonyl am no- rret hyl ] -
benzani de pol R A L R G A A

ﬁll-’u(j 2916 cr ”L @Tﬁdlhawﬁdﬂgbﬂﬁo@fﬁmmnmnﬁb@ﬁzamlde substantially free of
am no | Ne- - M .
et hoyc arBongRUPif e tHA- PR AT DHRE R ety rgbenyiamine-

characteristi mei@l benrdetidd. R (KB cnill: 3349, 3311, 1705, 1641, 1262
and 751, and IR (ATR) cre: 3349, 3309, 17024 1638, 1260 and 749.
Thus, the chaﬁa(ift%fefr@%td fggeinf the termpaulestantiply faed’immiudes a solid state compo-

N- ( 2- am nophe benza
m éle pol yrrgr 2 ar e%%y@r(g%t% %ﬁ%?%)%%rm%gﬂﬁﬁ‘ﬁ Qf I elcti on
at 2Theta = 2ipv1rdm2@ wmeéfﬁmwwbawm@o hxl]@emmﬁh%fg@af’subﬁ%ani ch
has bands @t QQ@'fﬁa@' &Iso?r@ﬁ%egﬁnllcﬂé%c% oéxtr@r&dof%ila@r&)gﬁr@ tf?a‘?gor\télﬁ 15?

(KM spectrumwith bands at

cmd, and its BRSURPAD %pless Wafh% t'?ﬁ%%%ru%%a*?safheg 18ri0f fesae“@@%% of
1260 cnt'' andoidPselikiattigms@r biier f)éﬁ?ﬁwo?dﬂa'twﬁé?@mm SRR Bf &hbﬁoﬁﬁ@f

t her nodynani ca st ab 5,,at least in the

rel evant tenp@* éh(%P@I&Q&ﬁagﬁb{mﬁ%ﬁmﬁag)ngglawa%f{aa?\éamwﬂh. ghly pure
form at | ar gemetiodibendamidesisidetentninad by Rericmsinabtital hestiddspe. by XpapiovA of
M- 275. 20 der diffraction, FT-Raman spectroscopy, iR spectroscopy, differential scanning

calorimetry, microcalorimetry and solid state NMR.

In addition to polymorph B of N-{2-aminophenyl}-4-[N-(pyridine-3-
yhmethoxycarbonyl-aminomethyljbenzamide, a third anhydrous form, the poly-

25  morph C of N-(2-aminophenyl)-4-[N-(pyridine-3-ylymethoxycarbo-nylamino-
methyl}-benzamide and an amorphous 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



The N-(2-am nopheriyl)44N (pyridine-3-yl)net hoxycar bonyl am nonet hyly
benzam de pol yrnorph B can be used for the production of a nedi canent
for the treatment of different diseases, as well as in establi‘shed
test systens. For exanple,

N- ( 2- am nop{gydihlezAssN- (pyri di ne- 3- yhnmet hozycar bony| aichaeRbdigbsghenzam
i de pol ynorph B can be used as nedi canent for the treatnent of

mal i gnant tunors, auto - immune di sease$, dermatol ogi cal di seases and
para- 30sitism 10 The term "nmalignant tunors" conprises hematol ogic
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ost eogeni ¢ sar copg, 5345 Aafcorm, neur o [dstomm, to W
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rheumati sm diczBgtiRes SiFigeaating ihto SRS ofthY pOiIgMBIMAE) es, human
aut oi nmune | ynphocyti c | ynphadenopat hy, i mmunobl astic

| ynphadenopat Bgsidéthehmelthigsesiste, polmarpic &; pblyverpb® iid solymorph CTére alser m
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caused t hr ougtiorv@iRf)peitem. (sdd Exampte 3).ilde arushdusiphhss iscbactesizad bhe
use of N-(2-am I 3= o . "3
Coyr i ne. 3. y oot ReSIoel diacti pattor wihjch shows oniy one sfs two brpaddf-

t he treat ment fuse needroe, divt ea delnedadRRigrafleglonshe use of of

N-(2-am nophenééL% 44N( pyri di ne- 3-yl ) met hoxycar bonyl am no- net h1ya- benzam
i de pol ynorpht Fipe ¢l &rept RRlaeP # a5vell asdls eRAPRPUS Bhasenean WERRMReNt

of said dijgeagpénguidhed b thifiechatacteristic bands in the FT-Raman spectra (see Exam-

N (2-am nophenﬁlzg- 4-[ N- (pyri di ne- 3- yOnet hoxycar bonyl am nonet hyl ] - benz
ani de pol ynor B as nedi cament for the treatnment of malignant tunors
I's preferred. 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 80°, which is therefore the pre-

ferred form for the use as medicament.
25
Thus, the crystalline N-(2-aminophenyl)-4-[N-(pyiidine-3-yiimethoxycarbonyl-

amino-methyll-benzamide polymorph B is characterized in that its X-ray diffrac-
togram has a reflection at 2Theta = 21.1°.



WO 2010/ 022988PCDEP2009/ 006381 11 The manufacture of the

nedi canment s/ formul ati ons may be perfornmed according to nethods known
in the art. Commonly known and used adjuvants, as well as further
suitable carriers or diluents may he used. 5 Suitable carriers and
adj uvants may be such as recommended for Bharnacy, cosnetics and
related fields in: Ul mnn's Encycl opedi a¥of Technical Chem stry,

Vol . 4, (1953), pp. 1-39; Journal of Pharnaceutical Sciences, Vol. 52
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The N-(2-aminophenyl)-4-[N-(pyriding-3-yl)methoxycarbonylaminomethyl]-
benzamide polymorph B can be used for the production of a medicament for the
25 treatment of different diseases, as wall as in established test systems.

For example, N-(2-aminophenyl)-4-IN-(pyridine-3-yhmethoxycarbonylamino-
methylibenzamide polymorph B can be used as medicament for the freatment of

malignant tumors, auto — immune diseases, dermatological diseases and para-
30 sitism.
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gi ve an ac- production of a medicament for the treatment 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.



25 ceptable fornul ation as nedi canment. Further pharnmacol ogically
effective adjuvants and carriers are, for exanple, de- scribed in
Rem ngt on' s Pharmaceuti ¢al Science, 15th ed. Mack Publi shi ng Conpany,
East on Pennsyl vania (1980), which is hereby incorporated by reference
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15 For atherapeutical effect the sensible dose is different and depends on the con-
centration in the pharmaceutical composition, the host, the form of application
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, subcutangous 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-yhymethoxycarbonylamino-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-aminopheny)-4-
[N-(pyridine-3-y)methoxycarbonylamino-methyi}-benzamide polymorph B alone
30 or, preferably, together with a pharmaceutically acceptable diluent and/ or car-
tier. The dosage of the active ingredient depends upon the disease to be treated
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30

in order to further enhance the bioavailability of the N-(2-aminophenyl}-4-[N-

{pyridine-3-ylymethoxycarbonylaminomethyl}-benzamide polymorph B, the com-



suppositories that consist of a conbination of the
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20 or synthetic silicones such as e.g. silicone rubber.

For percutaneous applications, the N-(2-aminophenyl}-4-[N-{pyridine-3-
ylimethoxycarbonylamino-methyl]-benzamide polymorph B may also be formu-
lated into adhesives,

25
The preferred mode of administration is oral administration.

Formulations comprising the N-{2-aminophenyl}-4-[N-(pyridine-3-
ylimethoxycarbonylaminomethyll-benzamide polymorph 8 can be prepared in a

30  manner known per se, for example by means of caonventional mixing, granulat-
ing, coating, dissolving or lyophilizing processes,
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example vitamine E, B-carotene or 3,5-di-tert-butyl-4-hydroxytoiuene. 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 fatly acid esters, therefore, the following
are mentioned: ethyl oleate, isopropyl myristate, isopropy! palmitate, .Labrafil M
30 2375°F™ (polyoxyethylene glycerot trioleate from Gattefossé, Paris), ,Labrafii M
1944 CS*"™ (unsaturated polyglycolized glycerides prepared by alcoholysis of
apricot kernel oil and consisting of glycerides and polyethylene glycol ester; Gat-
tefossé, France), ,Labrasol'"™ (saturated polyglycolized glycerides prepared by



aliplatin, paclitaxel, pediapred, pegaspargase, Pegasys, pentostatin,
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cisplatin, carboplatin, sodiumbutyrate, 5-FU, doxirubicin,
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derivative, PAERPSUGh FEARIERSfORAAMPIE cob Weat, rige 6F P%ia@ééﬁf@'@ irpethyl-

derivative. celulose, hydroxypropyl methylceliulose, sodium carboxymethyl-cellulose,
andfor polyvinylpyrrolidone, andfor, if desired, disintegrators, such as the above-
mentioned siarches, 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, andfor po-
lyethylene glycol, or derivatives thereof.

30  Tablet cores can be provided with suitable, optionally enteric, coatings through
the use of, infer alia, concentrated sugar solutions, which may comprise gum
arabic, talc, polyvinylpyrrolidone, polyethylene glycol andfor titanium dioxide, or
coating solutions in suifable organic solvents or solvent mixture, or for the prepa-



Optional anti-hyper-proliferative agents which can be added to the
conposition 5 include but are not limted to conpounds listed on the
cancer chenot herapy drug reginens in the 111" Edition of the Merck

I ndex, (1996), which is hereby in- corporated by reference, such as
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of Therapeutics (Ninth Edition), editor Mlinoff et al., 20 publ. by
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agents such asg got hi ri i rinotecan i
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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 alsc 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, natuiral or syn-
thetic triglycerides, paraffin hydrocarbons, polyethylene glycols or higher alka-
nols.



singl e agent chenot herapi es and certain other conbined therapies,

iv) provide for treating a broader spectrum of different cancer types
in man20mal s, especi ally humans, v) provide for a higher
response rate anong treated patients, vi) provide for a |onger

survival ti g, AfRRged reated patients conpared to stangada ?ﬂsmosm
chenot herapy treatnents, vii) provide a longer tine t uno

progression, and/or 30yield efficacy and8tolerability results at

| east as good as those of the agents used al one, conpared to known

i nstances where other cancer agent conbinations produce antagonistic
effects. 23 The instant invention further conprises the conbination
of the t4-(2- &onpeventeral administration, agueous solutions of the N-{2-aminophenyl)-4-[N-
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The present invention relates especially also to the use of the combination, as
such ar in the form of a pharmaceutical formuiation with at least one pharmaceu-

20 tically acceptable carrier for the therapeutic and also prophylactic management
of one or more of the diseases mentioned hereinghove, especially a neoplastic
disease.

Optionally, the N-{2-aminephenyl)-4-[N-{pyridine-3-ylymethoxycarbonylamino-
25 methyl}-benzamide polymorph B can be combined with one or more phamaco-
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.



The amounts (a "pharmaceutically effective amount™) of the conbi ned
active a- 25 gents to be adm nistered vary within a broad range and
depend on the condition to be treated and the-node of adm nistration.
They can cover any anmpunt efficient for the intended treat ment.
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appr oxi mat el yd?o%aéﬂof?f)\l\‘f@é@l-rlc, eligard, elitek, elience, emend, epirubicin, epoetin alfa,

epogen, eptaplatin, ergamisol, erlotinib (Tarceva), estrace, estradiol, estra-

mustine phosphate sodium, athinyl estradiol, ethyel, etidronic acid, etopophos,
etoposide, fadrozole, farston, filgrastim, finasteride, fligrastim, floxuridine, flu-

20 conazole, fludarabine, 5-fluorodeoxyuridine monophosphate, 5-flucrouracil (5-
FU), fluoxymesierone, fiutamide, formestane, fosteabine, fotemustine, ful-
vestrant, gammagard, gemcitabine, gemiuzumab, gleevec, gliadel, goserelin,
granisetron HCJ, histrelin, hycamtin, hydracortone, eyrthro-hydroxynonyladenine,
hydroxyurea, ibritumomab tiuxetan, idarubicin, ifosfamide, interferon alpha, 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, ir-
notecan, Kyiril, lentinan sulphate, letrozole, leucovorin, leuprolide, leuproiide
acetate, levamisole, levofolinic acid calcium salt, levothroid, levoxyl, lomustine,
lonidamine, marinol, mechlorethamine, mecobalamin, medroxyprogesterone

30  acetate, megestrol acetate, melphalan, menest, 6-mercaptopuring, Mesna,
methoirexate, metvix, millefosine, minocycline, mitomycin C, mitotane, mitoxan-
trone, Modrenal, Myocet, nedaplatin, neulasta, neumega, neupogen, nilutamide,
nolvadex, NSC-631570, OCT-43, octrectide, ondansetron HCl, orapred, ox-
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virulizin, zinecard, zinostatin stimalamer, zofran, ABI-007, acolbifene, actim-

mune, affinitak, aminopterin, arzoxifene, asoprisnil, atamestane, atrasentan,

BAY 43-8006 (sorafenib), avastin, CCI-778, CDC-501, celebrex, cetuximab,

15 crisnatol, cyproterone acefate, decitabine, DN-101, doxorubicin-MTC, dSLIM,
dutasteride, edotecarin, eflornithine, exatecan, fenretinide, histamine dihydro-
chioride, 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-208, li-

20 posomal MTP-PE, MX-8, nafarelin, nemorubicin, neovastat, nolatrexed,
cblimersen, onco-TCS, osidem, paclitaxe! polyglutamate, pamidronate disodium,
PN-401, QS-21, quazepam, R-1549, raloxifene, ranpirnase, 13-cis ~retincic acid,
satraplatin, seocaleitol, T-138067, tarceva, taxoprexin, thymosin alpha 1, tiazo-
furine, tipifarnib, lirapazamine, 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, paclitaxel, 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 sulfonyiurea drug, an a-glucosidase inhibitor, a
biguanide, a PTP-1B inhibitor, a DPP-1V inhibitor, a 11-beta-HSD inhibitor, GLP-
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drug regimens in the 11" Edition of the Merck Index, (1996), which is hereby in-
corporated by reference, such as asparaginase, bleomycin, carboplatin, car-
mustine, chiorambucil, cigplatin, colaspase, cyclophosphamide, cytarabine,
dacarbazine, dactinomycin, daunorubicin, doxorubicin {(adriamycine), epirubicin,

10  etoposide, S5-fluocrouracil, hexamethylmelamine, hydroxyurea, ifosfamide, iri-
notecan, leucovorin, lomusiine, mechlorethamine, 8-mercaptopurine, mesna,
methotrexate, mitomycin C, mitoxantrone, prednisclone, prednisone, procarba-
zine, rajoxifen, streptozecin, famoxifen, thieguanine, fopotecan, vinblastine, vin-
cristine, and vindesine.

15
Other anti-hyper-proliferative agents suitable for use with the composition of the
invention include hut 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, erythrohydroxynony! adenine, ethinyl estradiol, 5-fluoredeoxyuridine,
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, frimethylmelamine, 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,
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It should be noted that some of the above mentioned compounds are trade-

marks (™).

Generally, the use of cytotoxic and/or cytostatic agents in combination with the
N-(2-aminophenyl)-4-[N-(pyridine-3-yl)methoxycarbonyl-amino-methyl)-
benzamide polymorph B of the present invention will serve to:

i) vyield better efficacy in reducing the growth of a tumor or even eliminate the
tumor as compared to administration of either agent alone,

i) provide for the administration of lesser amounts of the administered chemo-

therapeutic agents,

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-
mals, especially humans,

v} provide for a higher response rate among treated patients,

vi) provide for a longer survival time among treated patients compared to stan-

dard chemotherapy treatments,

vii)  provide a longer time for tumor progression, and/or
yield efficacy and tolerability results at least as good as those of the
agents used alone, compared to known instances where other cancer
agent combinations produce antagonistic effects.
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The instant invention further comprises the combination of the N-(2-amino-
pheny!)}-4-[N-(pyridine-3-yl)methoxycarbonylamino-methyll-henzamide poly-
morph B tagether wit cne ore more regiments of cytotoxic agents, for example,
Folfox4 {fluorouracil/ leucovorin/ oxaliplatin); Folfirt (leukovorin, 5-flucrouracil, iri-
notecan); DHAP (cisplatin/ cytarabine/ dexamethasone), CEOP (cyclophos-
phamide/ eprirubicin/ vincristine/ prednisone), CHOP (cyclophosphamid,
doxorubicin, vineristine and prednisone), FLAG (fludarabinef cytarabine/ filgras-
tim), M & P (mitoxanirone + prednisone; or melphalan + prednisong), ABMC
(doxorubicin/ carmustine/ melphalan/ cyclophosphamide), ICE (iffosfamide, 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 (vineristine,
adriamycin and dexametasong) and MOPP (mechlorethamine, prednische, pro-

cabazine and vincristine).

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

The N-(2-aminophenyi)-4-{N-(pyridine-3-ylimethoxycarbonylaminomethyl]-
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 to 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-
ylymethoxy-carbonylaminomethyi]-benzamide pclymorph B together with cyto-
toxic and/ or cytostatic agents are also matter of the instant invention.
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Pol ynor ph B a hase. Table 3 Wave
nunber of charI3 ggggﬁﬁgt@iégm I(__ﬁa%%pﬁ@rﬁyl)%{b?ﬁ&?ﬁe@ Pon rph A

Pol vior ph B pdl)!@ﬁ@pﬁﬁ:a@msﬁﬁmhyl] -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 hydrochioric acid,
36% (wiw), diluted in approximately 66 kg of water, have been added, while
keeping the internal temperalure constantly beiow 5°C. Under control of the in-
ternal temperature, 15 kg charcoal was added and the reaction mixture was
stirred far approximately 10 hours.

15 After that reaction time the reaction solution was fillered fo 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-yljmethoxycarbonylamino-
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 30-80 °C. After the

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

63 kg) ethanol and of 7-fold {e.9. approximately 111 kg) water, and was heated
30 upto40-90°C for 5 hours. After that reaction time the reaction mixiure was
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cooled down. The precipitate was rinsed with approximately 120 kg of water and
with approximately 52 kg of ethanol.

The N-(2-aminophenyl)-4-[N-{pyridine-3-ylimethoxycarbonylaminomethyl}-
benzamide product was dried at a temperature between 30-60 °C.

Yield: 9 kg — 24 kg (30 % - 80% of theory)
Melting Point:: 156 - 158 °C

Example 2

Analysis of the N-(2-aminophenyl}-4-[N-{pyridine-3-yl}methoxycarbonyl-
aminomethyi}-benzamide polymorphs and cf the amorphous phase by dif-
ferential scanning calorimefry (DSC

The DSC traces were recorded with a heating rate of 5 Kimin in alurninium pans
under nitrogen atmosphere. The determined melting temperatures of the three
polymorphs are given in the foliowing Table 1.

Table 1
Polymorph A Polymorph B Polymorph C
180°C+1K 157°C+1K 182 °C -155°C

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 addifion, the melting temperature is influenced by the chemical pu-
rity of the material. The reported melting temperature were determined on
batches with a purity of at least 98.5 %.
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Example 3

Analysis of the N-{2-amincphenyl)-4-IN-{pyridine-3-ylimethoxyvcarbonyl-

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

5
The X-ray powder diffraction data were recorded at room temperature using ger-
manium-monochromatized CuKa1-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 patiern are given in the following Table 2.

Table 2
15
Polymorph A Polymorph 8 Polymorph C

18.4 9.2 17.7

18.8 18.1 184

19.1 19.4 18.8

209 N 20.0 . 18.2 .

228 204 20.0

26.4 211 22.0

26.7 221 22.3

272 258 232
27.4 23.4

One of ordihary skilt 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-
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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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person ordinary skilled in the art, the acceptable tol erance for the
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The FT-Raman spectra were recorded using a resolution of 2 and 64 sans ata
laser power of 250 mW .

The results of the Raman analysis are showit in Table 3. The data show the
wave numbers (om™") of characteristic bands in the FT-Raman spectra of Poly-
10 morph A, Polymorph B and Polymorph C and the amorphous phase,

Table 3
Wave number of characteristic FT-Raman bands {em ™)
Polymorph A | PelymorphB | PolymorphC "—L—Am:;gg_hzus

3061 3075 3076 3062
3048 3083 3050 1649
1613 1638 1629 1613
1262 1613 1613 1598
1041 1328 1328 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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According 1o a person ordinary skilled 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
Figures falls within the scope of the present invention.

Example 5

Analysis of the N-{2-aminophenyl}-4-[N-(pyridine-3-ylimethoxycarbonyl-
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 )
KBr ATR
3348, 3311, 3216 3349, 3309
1708 1702
1641 1638
1262 1260
751 749

According to a person ordinary skilled in the art, the acceptable tolerance for the
wave number shift is + 2 cm™ dependent on the used equipment and measure-
ments conditions. Conseguently, any solid siate form that provides a FT-Raman
spectra that is substantially identical as to those disclosed in the accompanying
Figures falls within the scope of the present invention.
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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-carbonylaminomethyi}-
benzamide polymorph B. The active compound was applied in 30% HPRCD. As
control, a vehicle of DMSO/ ethano! 1:1 in 0,085% Myri/NaClf 30% HPACD was

10 used. The fumor growth was determined after 27 to 56 days after tumor trans-
plantation.

The resulis of that experiment are shown in Fig. 8.

According to the results, one can see that there is 3 clear inhibition with regard
to the tumor growth if N-(2-aminophenyl)-4-[N-(pyridine-3 yl)methoxy-carbonyl-
15 aminomethyl]-benzamide polymorph B is applied.
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Pol ynor ph C ofFig\N3shows a DSG trace of the amorphous phase of N-(2-aminophenyl}-4-[N-

ani nopheny 1) - 45 NafRW-jifthtfe:3ou BBRYISRIBAR HidRqRS-Byd)] benzani de

(Ms-275) . Zﬂpd}},%g)sq]%agat h)é’c -ra povvder ?%q‘zraactl on pat tern of the

anor phous phase

2. o nophony B SEheWs e TavRares SERieR B LRI AN | bensa

m de 20 ( Mg- 2 &hinophiegyl-8{¢-hondinelieyifrietRanyaarbspdarhinametiyljiRolzgmieqhisA

of N-(2-am no nyl)-4-

[ N-(pyridine- % t hoxycar bonyl am nonet hyl | benzam de (I\/B- 275). Fig.

9 shows the F C nyl) 4-

N (pyri di ne- 3Fmﬁ%‘§§ﬁea$ grﬁgﬁgﬂrrreﬁﬁﬁ Pgﬁenggp%‘@ lf@

Fig. 10 shows wnhm%ﬁ-én#(m@w@mmthmm@mﬂmmw yilbenzamlde (MS—

N- (2- am nophewg%_ 4-

N- (pyri di ne-3-yl’) met hoxycar bonyl am nonet hyl i benzam de (Ms-275).
15 Fig. 6 shows the X-ray powder diffraction pattern of Polymorph C of N-(2-

aminophenyl)-4-IN-(pyridine-3-yimethoxycarbonylaminomethyllbenzamide (MS-
275).

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

(2-aminophenyh)-4-[N-(pyridine-3-yl)methoxycarbonytaminomethyi]benzamide
20 (MS-275).

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

Fig. 9 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)methoxycarbonylaminomethyl]lhenzamide (MS-275).



32 Fig. 11 shows the FT-Raman spectrum of the anorphous phase of

N (2-

am nophenyl) - 44N- ( pyri di ne- 3- yOnet hoxycar bonyl am nonmet hypenzam de
(Ms- 275). Fig. 12 shows the IR spectrum (KBr) of Polynorph B of

N (2- am nophenyl)-441- 5 8
(pyri di ne- 3W9MﬁWycar bonyl am nonet hypenzani de ( MSFS¥E2009400{3% he
maj or infrared bands and their assignnmeggs. Fig. 13 shows the IR
spectrum (ATR) of Pol ymorph B of N-(2-am nophenyl)-4-

[ N-(pyridine-3-yl)net hoxycar bonyl am nomet hyl j benzan de (M5-275), and
the maj or |nfFlar‘eblsmwsdbeﬁﬁdRmSDeaEwﬂ@ﬁt’f@rﬂnmrpfl@SIWgse afiN€hows t he

bi ol ogi cal LrRE I -
am nophenyl) - %.lhhb% ygl)ﬁi [Efea(pgmyﬁ@n%tynﬁlxg@gﬁ%&ﬂgﬁtﬁmn%bﬁéﬁnﬁaﬁg%wge
(MB-275) (zK 2’2@894), applied in different concentrations against a
control (VehicleDMS0). 115 33 Wat is claimed is: 1. Crystalline

14 - (2- am nophignyd dhofvsCGe (Fi)k’;ﬁédﬂ'uﬁﬁ(i@r) of Polymorph B of N-(Z-amlnophenyi)-4~{N-

3ot ocesss | ol EARRREEIII B ane TSl hehPpRe (15275)] Sndthemajor

N- ( 2- ami nophem§thed4abt ayd ihdiraesignméentset hoxyl car bonyl ami nonet hyl | - ben
zam de pol ym)rph B conmpound of formula | Characterized in that a)

crude
13 shows the !R ectrum (A fo] Po mor h BofN 2-aminophenyl)-4-
N-(2-am nophen 1) - "ZO csi?ne- S/&% rbonyl am nomgthw benza

rnide is diss (ryadmﬁﬁvvé)ﬂ@ih%@ﬁram}iﬂr@aom V’E@ﬁ?@fﬂdé (M2l 5 §naé|'a%d to

the reaction maﬁwﬁreﬂaﬁsggamsfgn%f,@al reaction vessel
tenperature below 5C, and b) to said reaction m xture charcoal is

added and the_reaction re is.the et manent ti 1. to

50 hours. dP arEorssis fefist %%?%WE\@ BELTBAGR Palyriirkh BEINLLL

renove the chamimaherM)efh[N—(‘payn&oémyl)metimxdcarbonWamacinemvllbevmmﬁde (B4
275) (ZK 244894), applied in different concentrations against a control (Vehicle-

DMSO).

15



d) while keeping the internal vessel tenperature bel ow 5C the pH of
the reaction mxture is adjusted to 8 wwth a diluted sodi um hydroxi de
solution,”and e) the resulting precipitated --- .- =

N- ( 2- am nophenyl ) -4-[ N- (pyri di ne- 3- .

yl )y met hoxyl car bonyl am nonet hyl i - benzam de i s washed with water and
ethanol, and is dried, and f) the precipitate is suspended into a

m Xxture of ethanol and water and is heated up to a tenperature of 40
- 90C for 1 to 10 hours, and Q) afteh_’[ cooling down the m xture, the
resulting precipitate is rinsed wt %water and ethanol to gi ve the
pure

N- ( 2- am nopRagay & ciédimbitépyri di ne3- yDr net hoXyl car bonyl am nonet hyl ] - be
nzam de pol ynorph B which is subsequently dried at a tenperature

bet ween 30-60C. 3. Process according to ctaim2, characterized in-

that step k). aogsslige WY2iamirenRAySA-iN-(IyRiRuUs] ty of
N-(2-am no hen h%)’ﬂfl gN— ridi n%- - .
_y1) net hox%&%é SRR RS ey Hehergamide Roftaerpl teef fenmuls |

insufficient. 4. Crystalline

N- (2- am nophenyl)-4-[ N- (pyri di ne- 3-y1) net hoxyl car bonyl am nonet hyl ] - be
nzam de. poi ynorph B accor@ing to claim1l, characterized in that it is
produced accordi ng to clatins 2 and 3. 5. Crystalline

N- (2- am nogtren - (T Tpyring! ne=3
yOnret hoxycdi bonyllani nor net hyFkbenz
of the pre i cl ai ns, characterisgd

ts
di f fract ogramMas reflections at 2Thefa - ¢ )
Crystal line N-(2-am nophenyl)-4-[N-(pyridine @
Mret hoxycar bonyl am nonet hyl Hoenzam de pol yndrph B asgording to any of
the preceding clains, characterised in that the Raman spectrum has
bands at 902 cni, 31:m cm (I 1639 cm s and 916 cni. 7.
N- (2- am nophenyl ) -4-[ N (pyri Jf ne- 3- _
yOret hoxycar bonyl am nonet hyl j - benzam de pol ynorph B for use in the
treatnent of malignant tunors, auto-imune di seases, dernatol ogical
di seases or_ parasitism 8, A Conposition conprising the
N- ( 2- ani no&heerP?es& ferithe (msgduciipn ef Bhe crystalline N-(2-aminopheny!)-4~[N-
Amet hoxy car patinaBiynendBbiyéar bABMZRRbASHIAL ‘{méﬁlﬁeﬁmﬂjrﬁ’&ﬁgﬁr in

I e dildent a or

conbi nat i oraowi th daofogaar rr!%(ieutl cal ly accepta

d 27.4. 6.

carnier. rnpoun rmu
Q
(\j/\o/[kﬁ/\@\n/ NH,
N ]
e as)
-

Characterized in that

a) crude N-(z-amlnophenyl)%-[N-(pyridine«B—yl)méthoxyicarbony[amino—
methyl]-benzamide is dissolved in water and diluted hydrochioric acid is
added to the reaction mixture, at a constant intemal reaction vessel
‘temperature below 5°C, and



9. A conposition as clained in claim8 together with one or nore
cytotoxic or cytolytic agents. 10.

N (2- am nophenyO-4-[ N- (pyri di ne- 3-yOr net hoxycar bonyl am nonet hyl i - benz
am de pol ynorph B and one or nore cytotoxic or cytolytic agents for
use in the treatment of malignant tunmors wherein the said pol ynorph B

I's applied sinultaneously, separately or sequentially fromthe
cytotoxic 6r cytollytic agents.

3y

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

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

¢) is filkered to remove the charcoal from the solution and is rinsed with
water, and _

d) while keeping the internal vessel temperature below 5°C the pH of the
reaction mixture is adjusted to = 8 with a diluted sodium hydroxide
solution, and

e) the resulting precipitated N-(2-aminophenyl}-4-~[N-(pyridine-3-
yi)methoxylcarbonylaminomethylj-benzamide is washed with water
and ethanol, and is dried, and

f) the precipitate is suspended into a mixture of ethanol and water and is
heated up to a termnperature of 40 — 80°C for 1 to 10 hours, and

q) after cooling down the mixture, the resulting precipitate is rinsed with
water and ethanol to give the pure N-(2-aminophenyl)~4-[N-(pyridine-
3-yl)methokylcarbonylaminomethyl}-benzamide polymorph B which is

' subsequently dried at a temperature between 30-60°C.

3. Process aécording to claim 2, characterized in that step b) and step ¢)
is repeated if the purity of N-(2-aminophenyl)-4-[N-(pyridine-3-
ylymethoxylcarbonylaminamethyl}-benzamide after step c) is

insufficient.

4. Crystalline N-(2-aminophenyl}-4-[N-(pyridine-3-yljmethoxyl-
carbonylaminomethyl]-benzamide polymorph B according to claim 1,
characterized in that it is produced according to claims 2 and 3.
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5. Crystalline N-(2-aminophenyl)«4-[N-{pyridine-3-
yi)methoxycarbonylaminomethyi]-benzamide polymorph B according to
any of the preceding claims, characterised in that its X~ray diffractogram
has reflections at 2Theta = 21,19, 20.4° and 27,49,

6. Crystalline N-(2-aminophenyl}-4-[N-(pyridine-3-
yl}methoxycarhonylaminomethyl]fbenzamide polymorph B according to
any of the preceding claims, characterised in that the Raman spectrum
has bands at 902 cmi?, 3063 cm, 1639 em™ and 916 cmt,

7. N~(2—aminophenyi)~4—[N-(pyridine~3» )
yl)methoxycarbonyiaminomethyi]-benzamide polymorph B for use in the
treatment of malignant tumors, auto-immune diseasas, dermatological
diseases or parasitism, .

8. A tomposition comprising the N-(Z~aminopheny!)-4~[N-(pyridine-3-
' yl)methoxycarbony]aminn-methyljnbenzamide polymorph B alonz 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~amfnophenyl)—4-[N—(pyridine-3—yl)methoxy~
carbonylaminomethy!}-benzamide polymorph B and one or more cytotoxic
or cytolytic agents for use in the treatment of malignant tmors wherein
the said polymorph B is applied simuitaneously, separately or sequentlally
from the cytotoxic or cytolivtic agents.



