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Salt fornms of a
6-fl uoro-1, 2-di hydr o- 2- oxo- 3H i ndol- 3-yl i danc.

waleowwerssve, process for their manufacture andPCT/EP2009/000378

phar maceuti cal conpositions containing same 5 The

present invention relates to the salt forns of a

6-fl uoro-1, 2-di hydro- 2- oxo3H-i ndol- 3-yl i dene

derivative, nanely the 4-[(2)-[][ 4-

10Rdi nmet hyl am no) et hyl ] phenyl | am no] (6-fl uoro-1, 2-di h

ydr o- 2- oxo- 3H-i ndol1-3- . .

ySald faemseafia biflunnert2dihydiard-exadHrindel-3-yhidepesderivative,

for I t 0 i

compycerse thif mafufttutC aRd B RLe el sompositions
4-[(2) 4] 4-[ (di et hyl am gentamimg $arhenyl | am noR6-f | uoro
-1,2- 15

di hydr o- 2- oxo- 3Hi ndol- 3-yl i dene) net hyl Fbenzenepr opano
ic acid is depicted below as Forrmula I. 20 25 Fornul a

1 30 Background to the invention A nunber of
2-indolinone derivatives are already known in the

or art, Thys, CONFI RVATI CoPY )
ﬁm@ve@g.@swpcﬁ@m'etﬁﬁ §7Sa%\t'£°fr8$ °E¥%?BP%E°‘1:2'd'hydf0-2-0X0-

G Ak R 01/27081, WO
045%%31@%5 @%‘%ﬁ%@@%’i‘?ﬁﬁ‘?‘?%%@. ndol i none
[(tmiettatlamés Jnteitioyl]reny|]asing] (8- ﬁucpma‘r Redibydrgr 2-@io-3H-indol-3-
e hoefienseiarcoeent ant (e bisBaaty fetr g facture and
t@"dh%@r?i%é@utld:él doPnpstisiidraseshtaipiryy e @aks. 1. A process

he manufacturing of this conpound is disclosed in
thls pat ent application as well. ThIS manuf act uri ng

H66Ral T AR e R N R AR e g 1.2
diRydro-2-oxo-3H-indol-3-ylidene)methyl]-benzenepropanoic acid is depicted

below as Formula |I.

Formula | 0]

Background to the invention

A number of 2-indolinone derivatives are already known in the prior art. Thus,

CONFIRMATION COPY
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Li ke the 2-indolinone derivatives nentioned in the
prior art, the conpound of above Fornula | al so has,
wOo poopas2sscul ar, an i nhibiting effect on vari OUBCT/EP2009/000378
ki nases, particularly receptor tyrosine kinases such
as VEGFR1, VEGFR2, VEGFR3, PDGFRa, PDGFR13, FGFR1,
FGFR3, EGFR, HER2, c-Kit, IGF1IR FIt-3 and 15 HG-R
and on the proliferation of cultivated human cell s,

f@ﬁékarﬁpleanhmrmw Platait Aflicatioss WO I07/2708 10 ¥P03/609546
but al so on proliferation of other cells

an WQ OH&QQMMmdase @rindolimane gerivatives wgc*c alar'? valua
of the indolinone derivatives
é@&@gpgjé‘gaqg%ﬁééé{zgﬁri or art and mentioned above

constitute the basic prerequisite for an effective use

of these conpounds in pharmaceutical conpositions.
e compeund vhabevenienmyla | isdisslpsed da WV QriA/A09946 aﬂa|WO

%ﬁgg@ﬁ%gt\ﬁd A4/80 5[17 iPisPf 389 cl%g%x‘zaﬂ{ %‘Slg SAﬁr?c}%ags for the

ar areters’ are arge y conn e
rphpsfacteimgofthls dftat\po&nd)fs dhbeloaed irvthis phtdraapelicaton as well.

Wt hout b t t
Bawﬁ%i%agt'@ g Acess eetaspubram 10 SaddHAT snder gxample
'8 RS n@_gﬁf atdddl ﬁ@aﬁﬂb{é nqrigent al

cdn tions, Ity ring production of the
pharnaceutlcal fornulatlon and stability in the fina

G OSLti sof ctive substance or. of .the drug.

GRE TR 2indalnone daiptiss HiamipBey it Atie’ gt cie gomibbund of
AMRRESMUS | Blwmﬁﬁbaﬁtﬂiulﬁoﬁﬁ@ﬁmbitmgsefﬁéw @hd/arlous kmases
therefore have great stabi ity which is ensured

npartievlady re¢gpiastysesiea kinasesswchlasddnGrR 1o YEG f"rRQSVEéBFRB

SRS b TGRRT Boyst, Sob 5 B R aEER: Bk e 1R, Rt gne

MGFRh APABrRiHe HroffiFSRIN oPE@ENSHEE hun®in @éwwa?ucméwy endothelial
dition to the active substance itself. I'n such

Qeédseexgm angiganess, bt alse ogdbgmw&erqélpegémthermqlﬁepamcularly
gharrlmc utical formulation mght be | ower than
B}?éjifce 5 The absorption of npisture reduces the
content of pharmaceutical Iy active substance as a
result of the increased wei ght caused by the uptake of

The pharmagglogically velaab@oprpagﬁthcnféhwmdp'@ws&%W@W%
@Q&Béé’d fh% ab’rfc?r J}f‘gﬁd Werﬁﬁ)n%'agiﬁfle%r{s iRt Tl EPgl'beprerequisite

urrng s on o Suita
for gh mjfel:ﬂv@geem trmsd)@ompoumdtglrt ﬂsimrdram@utmalmmpositions An

envi ronnent _where it |s otected from moisture
3dyPUbstancedMYBt IRKANYSa %tisdf @gw&wgler&gggemgts in order to be

nﬁfé%f&fusg% HRPEY ITHE parBRidtd@ arHISigRNFEorthEdtéd with the

ture it the pharmaceutical substance Is exposed
physl'dm@herrwalmtmetof\/vhemtwe Isgbsignpeot ect ed from
noi sture in any way. Preferably, therefore, a
pharmaceutically active substance should 15be only
Whtheti being YesHeHRd exantisies BetHaskgiatbnténi dretthie Pregdtvation of
active substance is an inportant factor for
anlivity &f theactivecsustares upderaariops envyenmandal; gonglitions, the
f
sﬁéglﬁgfs @%q@p@tg?g e'§'? s?% By Shéﬁn?cé&%ﬁglsf?@nﬂgp'a’{'ﬁ)h éf}dasctaf)ﬁﬁfy in the

fR%ubﬁtp@BiIanrcﬁsmbcwe swﬁbabé onef fher deugl The pharmaceutically
pol ynor phi ¢ nodi fications of an actiyve substance occur

ARE SUDSINGR 585kl RTEBAE the-RhaMRGeUlealcaRRPYIiPNS SRAL
h@?éfo@ﬁa%%%a"t‘ 'siélﬂlﬁ Eﬁ iCatdREd %fveﬁ hihder B kiHtCor

oes not change I n armaceut | cal preparation
éradir@nrrmmammnﬂntimmnThis isGUsetuAelslegssehtlal toquredertepharanaceutical
harnful effect on the reproduci ble potency of the
drug. Cenerally, active substances 25 characterised by
only slight polynorphismare thus preferred. The
probl em underlying the present invention is thus the
provision of a pharmaceutically active substance in an
| - npr oved form vvh| chis not onI y char acterl sed by hi gh

o o o o o o, - " o - o



5

10

15

20

25

30

Summary of the invention WO

2009/ 092581PCT/ EP2009/ 000378 4 This problemis sol ved
whyoosperssfi c salt forns of the conpound 4-[ (Z)B¢HEP2009/000378

Rdi met hyl am no) net hyl | phenyd ] am no] (6-fl uoro-1, 2-di hyd

r o- 2- oxo- 3Hi ndol - 3- ylidene)net hyl | - benzenepr opanoi c

acid in accordance with the present 5invention. These

specific salt forns are the mal ei nate, funmarate,

d‘drﬁﬁ@él@onssb'élﬁgriﬁea ;whightdoatfin bPéSHHh ?ﬁjduﬁ:{?d for SUPIE in

or chloride ecially ?referred are the succi nate,

asiditinrote té\ﬁoaqiwecﬂub@tarm itseffoimsuchva sespthe eprigant o active

s e eehy hibeprelroptic siM it aB igthe TR Jhen
ddetifleddi et hyl am no) met hyl ] phenyl ] am no] (6-f 1 uoro-1, 2-
di hydr o- 2- oxo- 3Hi ndo1-
3-yl i dene) net hyl Fbenzenepr opanoi ¢ acid, selected from

[
AR PG f MRS Fdicel the Tofterd F P AR Boe i et
sulbjsearicecds hhresuylt efsmetlncmasedlvwghtscalsedl by fher uptake bhwater.

npound 4
T T@fnla(%uﬁﬁ?'kﬁﬂréﬁ?ﬂ59%w9ﬁ isRERDPY inphRPATPIStPAavedo be
R

agdnis odby smhnfg therdrogrin @inj wmometrhevh:afesteatpromm from
[ drohorlde alt .form of the %
fforRRoR o

ot [acalion Ry ks of st Bagefic

&Tén%t eutically actlve substance during manufacture if the pharmaceuttcal
di hydro- 2- oxo- 3Hi ndol - 3-yl i dene) net hyl Fbenzenepr opano

subséan@ is expased te e eayfeynent witheuthedag proteetedrfrqra moisture
|p ﬁé\ hvg ”?J%E&SBRFH%%#&S & Hﬁ}rﬁgééd}ﬁ:aﬁ? aﬁﬁvé s68§t5h8é should

tﬂe{)ﬁ@)sfﬁgﬂﬂy hyl fescbpican no) net hyl ] phenyl i ani no] ( 6-
fluoro 2-di ydro 2- 0x0- 3H-i ndol - 3-yl i dene) net hyl Fben

zenepropanpl c acid. A further object of the present
ADSELEASR ST PRy 8 e bRanB R ATIORAA! [ fop .
rﬁﬁiﬁdhlmfighhbamntm)trtétdwt/e sbbstantarim aqitéﬁarfdtlonrsd)ablezmm is a
|ndoI | i dene) nmet hyl Fbenzenepr opanoi c
%addto a&% e\mﬁmwl%agmx O RPN 3 eRACIve
O .
ud@f@brt o o Jec %lhneW@rrﬁ 9%’0&%&%%&%5&%9986@8@53%ctwe

of the present invention is a
smbestarmeemawanndeo epdaint ¢andittans, gare myshbe dakert tor ensafre that the

SefiBEoaeaion 8l frot sihstanta dessiart handsdndhs Phagmageutical

&éﬁa?aﬁ@h%t’é’r‘ﬁr@&@éed%ﬁo& it. Otherwise, this could have a harmful effect
yl 1 dene) net hyqg- benzenepr opanoic acid. Brief

mmrem@clbis Ratendy gluthesrpg geaemliyhaniive substances

%??%@%@Q&%ﬁi %ﬁ%jg'%*g?ﬁ ; s s Gisfed 052" T
of crystalline

di met hyl t hyl | ph fI i h
PR GYIer i 0. ProPERORU MR thte SRS AR

SHdrfhacBRRCAN A ARR! Qibstéhce in an improved form which is not only

characterised by high pharmacological potency but also satisfies the above-

mentioned physicochemical requirements.

Summary of the invention
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Figure 2 shows the X-ray powder diffractogram of
crystalline 4-[(2)-[[4- 15Rd

wo p@biylsani no) net hyl | phenyl ] am no] (6-f | uor o- 1, PeTEP30d9/000378

- 2- 0x0- 3Hi ndol- 3- ylidene)set hyl Fbenzenepr opanoi c
aci d, nonohydrochl oride. Detailed description of the

i nvention 20 The conpound

4-1(2) - ([ 4- Rdi net hyl ami no) et hyl | phenyl ] am no] (6-fl uor
o-1, 2-

di hydr o- 2- oxo- 3H-i ndol - 3-yl i dene) nmet hyl Fbenzenepr opano
This proklemsisgeivad by apecifiesaly iprowoeithne qpspaund 4d(Hdi4

j.ff : | at ur - 744 +( 4 :
e PR S e R pies i busipae ey tiinge >
yiené e eyaibehzehepropatoid a¢ldlin aecsrdafcemitete gresethe
manufacture of this conmpound is al sq described in 25
instioroddsae sperdicsaltferms gre e maleinaten fynpeata: elrate,

e . . t i . t
%@%g{aﬁe,ﬂﬁg%%h%@m@en;?@%@& S ¢HIGHdE. EeSpeeiaily! Steferred
dreitheshytiaate) bromidey ang chlvyideasaltrfoirh§- Mosbprefdrréd is thed

r o- 2- oxo- 3H i ndol - 3- yl i dene) net hyl Fbenzenepr opanoi c
cverdesRit {XB-sal ts of this conpound in 30 accordance

with the present invention are described in the

followi ng. WD 2009/ 092581PCT/ EP2009/ 000378 6 a

A firstiobjeatrof tie present opention isthusrasalhforrotihe eompound 4-[(Z)-

A BrFaRnyBarREp RO RN e R np LR RRTE 6.4 At 2lotayPfynaor-
%g?dfn’é)mgg%jd?éﬁﬁm&irgwiﬁ&ela@)dmteradtetdaﬁaﬁﬁmnhambp

fumarate, citrate, succinate, tartrate, bromide, sulfate, sodium or chloride.

A further object of the present invention is a salt form of the compound 4-[(Z)-
[4-[(dimethylamino)methyl]phenyl]lamino](6-fluoro-1,2-dihydro-2-oxo-3H-indol-
3-ylidene)methyl]-benzenepropanoic acid, selected from the succinate, bromide

or chloride.

A further object of the present invention is the monohydrochloride salt form of
the compound 4-[(Z)-[[4-[(dimethylamino)methyl]phenyl]lamino](6-fluoro-1,2-
dihydro-2-oxo-3H-indol-3-ylidene)methyl]-benzenepropanoic acid.

A further object of the present invention is the monohydrochloride crystalline
salt form of the compound 4-[(Z)-[[4-[(dimethylamino)methyl]phenyl]amino](6-
fluoro-1,2-dihydro-2-oxo-3H-indol-3-ylidene)methyl]-benzenepropanoic acid.

A further object of the present invention is a process for the manufacture of the
above mentioned salt forms of the compound 4-[(Z)-[[4-
[(dimethylamino)methyl]phenyl]lamino](6-fluoro-1,2-dihydro-2-oxo-3H-indol-3-
ylidene)methyl]-benzenepropanoic acid, process which is described hereafter in

the experimental section.
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In the follow ng, the experinental details of the
synthesis are described. 10 The starting conpounds and

w0 e@gmemsst are all commercially avail abl e. PCT/EP2009/000378

6- f | uor o- oxi ndol e( 6-fl uor o-2-i ndol i none), CAS56341- 39- 0
,is commercially avail abl e.

152, 5-di fl uor oni t robenzene, CAS 364-74-9, for the
synthetic route described in WO 04/ 009547 i n Exanpl es
I - 1V, is conmmercially available. WO

2009/ 092581PCT/ EP2009/ 000378 7 4-car boxybenzal dehyde,
Achsther object of the present investiopis Batiasmereytiqal compdsition

i DGR P torm B PR R ARR A AL B 7555 7540y, i s
P o P e SER S T i e

yilIdeaemﬂ@wﬂmnzynspmna@@!%am@nt hesis step 1

Synt hesis of 4-[(E)-(1-acetyl- 6-fluoro-1, 2-di hydro- 2-
oxo0- 3H i ndol- 3-ylidene) 10

Buie desemptiph lofehedfignrepanoi c acid, ethyl ester This
synthesis step is described in WO 04/ 009547, under
Exanpl e 10.1 and using the starting material of

%5 1 §héf\'/vs§ﬁe tﬁer@ﬁc@naﬁ%né‘%ﬁ&ﬂ teh gnnatlon of the melting point

oro- 0X0- 3 H-el dene)
(E,‘&B)onydﬁheydletémﬁbemmnéﬂneopelgbt losadil6h) oétcrwstalhee ée[(2)-[[4

. 1- { 1- 341- -1-(4-(2- . .
Elmsipismnsmetevineiagiiolis fomrerbo-inyirpspane-Tringol-s-
yhB@HS)métfhnytfH?ﬁbﬁépfd ?cé‘éi&t MonBhjdréehRiridel ndol i none

(descri bed’in WO 04/ 0095 under anple V) and

4 (2- et hoxycar bonyl et hyl ) ben20| c acid (preparation

AN the Rl ARGHEP Rt BorafiPor &38RI Az At
(e Aamlciriel B e | Ausfom Qrdin oD oSt 3o 2

ene? hydr oxynet hyl Fbenzenepr opanoil c, aci d, et hyl
y@gege)methy] -benzenepropanoic acid, monohydrochloride.

Detailed description of the invention

The compound 4-[(Z)-[[4-[(dimethylamino)methyl]phenyllamino](6-fluoro-1,2-
dihydro-2-oxo-3H-indol-3-ylidene)methyl]-benzenepropanoic acid is described
in WO 04/009547, however using a different nomenclature, namely 3-Z-[1-(4-
dimethylaminomethylanilino)-1-(4-(2-carboxyethyl)phenyl)methylene]-6-fluoro-2-
indolinone. A process for the manufacture of this compound is also described in
WO 04/009547, the content of which is incorporated herein by reference.

The manufacturing processes to obtain the compound 4-[(Z)-[[4-
[(dimethylamino)methyl]phenyl]amino](6-fluoro-1,2-dihydro-2-oxo-3H-indol-3-
ylidene)methyl]-benzenepropanoic acid and the salts of this compound in

accordance with the present invention are described in the following.

These processes are illustrative of the present invention and shall not represent
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15

25 1.62kg (4.077 nol)
4-1 (E)- (1-acetyl-6-fl uoro-1, 2-di hydro- 2- oxo- 3Hi ndol -3

W0 2000j0gs8e) hydr oxymet hyl Fbenzenepr opanoi ¢ aci dPCEER3009/000378
ester are suspended in 14 L6 met hanol, and 220g
(3.873npl ) sodi um net hoxi de are added. After stirring
for 1 hour under reflux the solution is cooled to 15C.
340nm(4. 079npl1l) 30 hydrochloride acid 37%in 3.7 L
avhiatiors ofthéestotle dfthie presenttihventioth. preci pitate is
suction filtered, washed with 8 litres of
wat er/ net hanol in proportion 1:1 and dried at 60C. WO

Cheory peam [0 eyt i ombdI HEHEE 0 0T o

E'%F““Bﬁ‘eﬂ?%?mﬁmﬁﬂ ms'pe"m'wa"'é's@miﬁggkfﬁiﬂ’ﬂﬁ”f“?’”'
SoE RS- Yhaene iR bear ehERToRD R L o of

4-1(2)[[4-[ (di met hyl am no) et hyl ] phenyl ] ami no] (6-fl uor
o-1, 2-

di bydro- 2- oxo- 3Hi ndol - -yl i dene) net hyl ] - benzenepr opan
g/ifé%ﬁp et hyl (4. 444 nol)

- N (6-fl uer. -dlhydro 2- 0X0- @1 3-
yIidenéYhydroxy t hyl ] - benzenepr op d, ethyl
ester are suspended in 157.0 L di oxane. Adter addi tion
) trimethylsilylchlonide and 1. 363kg
- N, N-di met hyl - benzenenet hanam ne, the

tenperature |i s ralihg up to about 30C
(17.278n01) | di silazane a/ﬁ 4, dioxane are

/
added. The 'os heated to aBout 100C and stirred—N
for about/ ours. Af ther ' '
car ef addi tion of 12j/L “et’hanol the 20 @ _

eva unde.r_.va The resi n
10 L etha)sagg Q The sol utsigprs i s coohedto
about 8C”and t e obt ained precipitate is sucilgn °

filtered, washed with 3.2 litres of ethanolf and dri ed
at 45C under vacuum 25 Yield:3.355 kg (79. 7% of
theory) Tmp. =159 C (DSC 10K/ nmin) Purity accordj ng to
HPLC: 99.1% (col urm: Prontosil 120-3-C18, 3 pn)rl tep

Enmpirical fornula: C29H30 FN303 ESI nass sctru mz =
488 [MrH 30 N
o

R

In the following, the experimental details of the synthesis are described.

The starting compounds and reagents are all commercially available.

6-fluoro-oxindole  (6-fluoro-2-indolinone),  CAS  56341-39-0, is
commercially available.

2,5-difluoronitrobenzene, CAS 364-74-9, for the synthetic route described
in WO 04/009547 in Examples | — IV, is commercially available.
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Synthesis step 4 WO 2009/ 092581PCT/ EP2009/ 000378 9
Synt hesi s of

wd2000/A925p1- Rdi met hyl am no) net hyl i phenyl ] am no] PEF/EP2009/a00378

-1, 2- 7

di hydr o- 2- oxo- 3Hi ndol - 3-yl i dene) net hyl | - benzenPpr opan
oic acid, 1055 g (2.164 nol) of

4-1(2)-[[ 4-[ (di met hyl am no) net hyl ] phenyl ] am no] (6-fl uo

r0- 4-carboxybenzaldehyde, CAS 619-66-9, used for the synthesis of 4-(2-
51, 2-di hydr 0- 2- oxo- 3Hi ndol- 3-yl i dene) net hy1] - benzenep

r opar@ihexyearonethy)beszeie agid{Psepyetiga@n i/pg@.i@"yﬁcof

N T

Af t er4-atnina-N)N-dintetiyididneentmethantdaing; alOA8 76406+w1-2, s
solution is cooled to about 20C. 2200nml of 1 nol/1

hydr sORBerdllyayailaple.added, the yel | ow precipitate

formed is suction 10 filtered and washed with water.

The substance is dried under vacuumat 55 C. Yield: 939
SyntBdsidBteg 1t heory), Tmp. =176C Enpiri cal

formul a: C27H26 FN303 15 ESI nass spectrumm z = 460

[ MMH Water content:2.5% (KF) direct after drying

$yntR&8is Kbi @-1‘[(&52!(1%&&lbf@mhefb-@@-éiih&dro-z- oXd-8FEiRdoL ylidene)
t'he synt hesi s of the nonohydrochl oride salt form of
hydre@methyll-benzenepropanoic acid, ethyl ester

20[ (di et hyl am no) net hyl ] phenyl i am no] (6-fl uoro-1, 2-di
hydr o- 2- oxo- 3H
W@I ggqt%e)é‘si siepﬁas) gesint SoiRNAENeMI0RBAP] Gndsr EixARpled10.1 and

. no 0
uging the stpding anaterial of Exerlen 2t ] phenyl ] ami noR6- f | uor
Bhessfetedice fugrs1 2 AR 2 oXo R HBbI 3L RBERIG Sk ety
[RZenBbrdpandi atit) eyl bytdr asr-acetyB34¢iydtdxyel (4)(2ar e

added. After ope mnute crystallisatjon sets in. 15 L
%hwcéé@fh\f'%thé{%h%bdHﬂet&\ylﬁﬁei%'%‘tﬂfﬁr%moin%%ﬂ§ipéﬁp‘?‘@d from

) - e . .
Ao Agoond bRl FbAOT OIS, LhaBHEXde V)
atdd(2ethatysadoatydetbyl)be mzaip acidi (predaratiamandlogedsiytto

%%%%2539?%%7%?@ 851 g (88.4% of theory)

Synthesis step 2

Synthesis of 4-[(E)-( 6-fluoro-1,2-dihydro-2-  oxo-3H-indol-3-ylidene)

hydroxymethyl]-benzenepropanoic acid, ethyl ester

1.62kg (4.077 mol) 4-[(E)-(1-acetyl-6-fluoro-1,2-dihydro-2-oxo-3H-indol-3-
ylidene)hydroxymethyl]-benzenepropanoic acid, ethyl ester are suspended in 14
L methanol, and 220g (3.873mol) sodium-methoxide are added. After stirring for
1 hour under reflux the solution is cooled to 15°C. 340ml (4.079mol)
hydrochloride acid 37% in 3.7 L water is added at 15°C. The obtained
precipitate is suction filtered, washed with 8 litres of water/methanol in
proportion 1:1 and dried at 60°C.
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WO 2009/ 092581 PCT/ EP2009/ 000378 10 Purity according to

HPLC. 99.64% (colum: Prontosil 120-3-Cl18, 3 pm
waeoprsal fnrmi CL271-126 FN 303 X HCL ESI nasBCT/EP2009/000378

spectrumm z = 460 [ MtH W er content:2.1% (KF) 5

Process for the synthesis of the succinate salt form

of 4-[(2) 4] 4-

[ (di met hyl am no) net hyl ] phenyl ] am no] (6-fl uoro- 1, 2-di hy

dr o- 2- oxo- 3Hi ndol 3-yli dene) nmet hyl j - benzenepr opanoi c

acid 102.4 ¢ 3%

Yield; 7) 4] 4- [(d| nret hy|1a K8)(BBYn9f theaeny| ] ani no] (6-f 1 uor

1%‘"2 -~ di hydr o- 2- oxo- Bﬂ-lsnac%)‘D%C OKc{m'r(l)j nmet hyl Fbenzenepr o

mafpaeccording fU H%@rﬂﬁlﬁ%ﬂcbmrﬂﬁ Prontdsilat2g-8+@18,/8 um)
sol ution of 79 (5. of succinic acid in 10m
Empigigal foé'mé"%dded ﬁﬂ@ stFs @n3| on is stirred at about

qﬁqhg% ée&ﬂ% The §4sPgBgiMRHS cool ed to about 20C.
prrempltat Lg

e ye e is suction filtered 15 and
dried at 40C. Yield:2.6 g (50% of theory) Tmp. 242 C
éx%sc 10K/ m g) Enmpirical formula: C27H26 FN303 X C4H604

tgegis spectrumM Z = 460 [ MtH Process for the
synthesis of the bromde salt formof 4-[(2)4]4-

[ (di met hyl am no) net hyl ] phenyl Jam noL(G fluoro-1, 2-di h
Symdhasis 06 44X il (cBmethyirmioymetwlphenyliarainolBafiusre-1,

FAPERRNAAY, A0 A a————"——"—

ol, 2-di hydr o- 2- oxo- 3Hi ndo1l- 3 yI i dene) nmet hyl Fbenzenepr
3gganoi c acid are suspended i of acetone.

Tk (bh46ma) ¢-[()- ﬂ@or@nbﬁydlbydrﬁy%rms@r?’chﬁru@l-écu d 33%

iyl ' t
e Bafon e 3BnERob SrsBERBR: add dhyesté plifsdinetlea in
M0 ecdipkamé eAftér sdditioroof fi 1 00ml @6mrdotjltlnmétWIS|l§ﬂlKhlond&bnd
2009/ 092581 PCT/ EP2009/ 000378
1.363kg (9.071) 4-amino-N,N-dimethyl- benzenemethanamlne the temperature
is raised up to about 30°C. 3.65 L (17.278mol) hexamethyldisilazane and 4.2 L
dioxane are added. The mixture is heated to about 100°C and stirred for about
60 hours. After cooling to about 60°C and carefully addition of 12 L ethanol the
solvents are evaporated under vacuum. The residue is dissolved in 10 L ethanol
under reflux. The solution is cooled to about 8°C and the obtained precipitate is

suction filtered, washed with 3.2 litres of ethanol and dried at 45°C under

vacuum.

Yield: 3.355 kg (79.7% of theory)

Tmp. = 159 °C (DSC 10K/min)

Purity according to HPLC: 99.1% (column: Prontosil 120-3-C18, 3 pm)
Empirical formula: CagH30 FN303

ESI mass spectrum: m/z = 488 [M+H]"

Synthesis step 4
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5 Yield: Tmo. = Enpirical formula: ES1 nmass spectrum

2.1 g (78% of theory) 779 (-- (nse.10Kirnin) C27H26
WO-DROB92%8HBr 'z = 460 [ M+H] Process for the BGMEP®S89/600378

of the maleinate salt formof 4-[(2)-[][4-

Rdi nmet hyl am no) net hyl i phenyl | am no] (6-f | uoro- 1, 2-di hyd

r o- 2- oxo- 3Hi ndol - 3-yl i dene) net hyl i - benzenepr opanoi ¢

acid 105 g (10.5 mmol) of

s'yr{tneéa|s loff 4-[{Z [di[4pidimbaiaRingghemyiipReryl|dramopel {forbl 1e-
dlli\WQrZJOZO&l'bmiql13n¥§ltﬂens)fylﬁtfﬂléiril%ﬁmﬂﬁ?rqn%mﬂéér opano

ic acid are suspended in 45 m of ethanol. A solution
of 1.2g (10.5 nmmol) of maleinic acid in 5ml ethanol

055 qzleds n‘l‘ol? bear[(Z)A4- (dimeirglahina)methyl]pheryllamiac)(6-fluoro-

m-nut e ca%stallsatlon sets in, The suspenst on, 1 s

15214”?36%!0 oxersiit- 'f@@t3ﬂdideﬂeHB@W']ﬂ?é\ZfB%TQRﬂNO'C acid, ethyl

t d d

A4 SEErBATH 0 POLTRAENSE 390 o o 0o
still]ﬂdn ave adged am:dithé nnxtukeats@%‘df@@ té-BBOGt 70 WL At stidring for
PRI GHTS(at GO AD T B¢ SpIUtibh s 06188 16 appaf 4D°C. 2200mi of
1 Héﬂ/nﬁmsbﬁmnag)m rsvé&&&be [ mlg@m\n %}é&pftét’é%ﬁnéd 35 Siidtion

dr 0- 2-'0x0- 3H' n dene) benzenepr opanoi c

fitered a6d (weah@d(\mmm 5I'hefsubstance is dried under vacuum at 55 °C.
4-1(2)-[[ 4-[ (di met hyl am no) net hyl | phenyl ] am noR6- f | uor
01, 2-di hydr o- 2- oxo- 3Hi ndol - 3-yl i dene) et hyl Fbenzenepr

Yagpaoi c acid are suegq;gw? 9, 4f theoff), et hanol . The
suspen3| on was heat ed Q%hbout 75C g?d a solution of

TodZg (1.1 mol) of ¥@t&ric acid in 1ml ethanol are
30 stir, OC for 30 min the
%ﬂgggﬁl @5&‘%‘% cool eodzl7 gﬁa@gﬁ(ﬁ 20C. The yel |l ow
ESleehss peirirm: suct iz £ 460 ¢Nedland dried at 50C. WO
2009/ 092581PCT/ EP2009/ 000378 12 Yiel d: 0.5 g (83% of
Watsgpntent: 5% (KF) direct after drying

6-10% (KF) after equlibration on air

Process for the synthesis of the monohydrochloride salt form of 4-[(Z)-[[4-
[(dimethylamino)methyl]phenyllamino](6-fluoro-1,2-dihydro-2-oxo-3H-
indol-3-ylidene)methyl]-benzenepropanoic acid

927 g (1.941 mol) of 4-[(Z)-[[4-[(dimethylamino)methyl]phenyllamino](6-fluoro-
1,2-dihydro-2-oxo-3H-indol-3-ylidene)methyl]-benzenepropanoic acid are
suspended in 9 litres of acetone. 2020 ml (2.02 mol) of hydrochloride acid
(1mol/L) are added. After one minute crystallisation sets in. 15 L ethylacetate
are added and the obtained suspension is cooled to about -3°C. The yellow
precipitate is suction filtered, washed with 2.5 litres of ethylacetate/acetone in

proportion 1:1 and dried at 55°C under vacuum.

Yield: 851 g (88.4% of theory)
Tmp. = 282 °C (DSC 10K/min)
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Empirical fornula: C27H26 FN303 X C41-1404 ESI nass
spectrumMZ = 460 [ MtH] 5Process for the synthesis of

wWo b@oovssat e salt formof 4-[(2)-R4- PCT/EP2009/000378
[ (di met hyl am no) net hyl ] phed¢9l ] am no] (6-fl uoro- 1, 2-di hy
dr o- 2- oxo- 3Hi ndol- 3-yl i dene) net hyl ] - benzenepr opanoi c
acid 0.5 g (1.1 nmol ) of
4-[(Z) 4] 4- Rdi et hyl am no) net hyl | phenyl | am no] (6-fl uoro

Purlty accordlr(ljg to HPLC 99.64% (column: Prontosil 120-3-C18, 3 uym)
101 I 0- 2- 0X0- 3H 1 ndol- 3-yl i dene) net hyl Fbenzenep

Eropiisal i@rra!e;!aj are séspdmf:sPrx #GH of et hanol. The
ensi on heat at t, #6C and a sol ution of
%112@83? fpic[ﬁ@@l) of %g/ 4@2@ inlm ethanol are
waeedonfertt! ear sol utd o% (KF)obt ai ned. After one ninute
crystallisation sets in. The suspension is stirred at

about 20C for 1 hour. The yell ow preC| pitate is

t | 1%
o1 BV b IS S e e SR, By G140z e
for (mm@&WIﬂﬁl@myﬂpﬁé@m&mﬁfb](ﬁaumsﬁzwbmmmm-ﬁw
IVk- Pro ess the synthesis of the tartrate
salt lrp Irﬁ}_’gh h)flfﬁenzene ropanoic acl
[ (di met hyl am no) met hyl ] phenyl ] am no] (6-fl uoro-1, 2-di hy

dr o- 2- oxo- 3Hi ndol - 3-yl i dene) met hyl Fbenzenepr opanoi ¢
24 igd( 526 mind! ) gf @5(D)- [idrbldjmethylamino)methyl]phenyllamino](6-fluoro-

uafﬁrﬁda%a%é%ﬁ‘&&“d SR ey B nef i dey g

Peaa@d t 25insl cﬁraQ:eW%JWQQI@tlbﬁ o£0.7 iBJ(D nﬂﬁ@t)@ﬁ%ucémlc acid in
ution of mol ) of L-tartaric acid

mnlnetbandraﬂe aiﬁd@dagr b@(ﬁo‘US]I)ﬁESIQOS?)éh@B@ @t iaboyt 79 rQetpra‘t hour. The

8Hbsisies cShisdloby 20ecr Tnd PRSP &plisriSRPli fjerec

aHddGed ad4@tc 40C. WO 2009/ O92581PCT/ EP2009/ 000378 13
Yield:2.4 g (46% of theory) Enpirical fornula: C27H26
FN303x C4HeO05 ESI mass spectrumm z = 460 [ M+H|

cess for the sy 0 ulfate salt form of
»3_8{002) Ao ¥ 8558906 iHBry)
242 °C (DSC 10K/min)
Empirical formula: Ca27H26 FN303 x C4HgO4
ESI mass spectrum: m/z = 460 [M+H]"

Process for the synthesis of the bromide salt form of 4-[(Z)-[[4-
[(dimethylamino)methyl]lphenyl}lamino](6-fluoro-1,2-dihydro-2-oxo-3H-

indol-3-ylidene)methyl]-benzenepropanoic acid

2.4 g (5.0 mmol) of 4-[(Z)-[[4-[(dimethylamino)methyl]phenyl]amino](6-fluoro-
1,2-dihydro-2-oxo0-3H-indol-3-ylidene)methyl]-benzenepropanoic acid are
suspended in 50 ml of acetone. A solution of 0.9 mi (5.0 mmol) of hydrobromide
acid 33% diluted with 5ml water is added. After stirring at 50°C for 30 min, 50ml
ethylacetat is added and the yellow precipitate is suction filtered and dried at
40°C.
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Rdi net hyl am no) net hyl | phenyl ] am no] (6-f | uoro- 1, 2-di hyd

r o- 2- oxo- 3Hi ndol - 3-yl i dene) net hyl Fbenzenepr opanoi ¢
wa@eood/o%sgl (10. 5 mol ) of PCT/EP2009/000378

4-1(2)-[[4-[ (di et hyl am no)ttet hyl ] phenyl ] am no] (6-f1 uo

ro-1,2- 10

di hydro 2- 0x0- 3H i ndol- 3-yl i dene) net hyl Fbenzenepr opano

ic acid are suspended in 50 m of methanol at 58C. A

iglgat i on of 1.4g (13 % gyrekd ofth I um hydr ogen
sul phuric acid in 10ml water are added. A clear

Bol.Gtion is obtai ned@?9NiG é@qﬁn@'ﬁf"hﬂl) e crystallisation

he suspensio at about 20C for 18
@ﬁh@‘r"ap‘ﬂﬁ%‘“ﬁ‘? ‘ecipita ?én?%ﬁg?i(é filtered and dried
S| faSs spettiger vakuhip = 460¢M4H]*rm = Enpi ri cal
formula: 20 ESI mass spectrum 5.5 (91% of theory)

264 C (DSC 10K/ nin) C27H26 FN303x NAHSO4 Nz = 460
[ MHpy Pgﬁgfe@f [ s‘yﬂﬂwe%Yé‘t&e%ﬁé AbidiiReSedi BRI df 4- [(2)-[14-

formo

[ (di rtmmmkwtammo)mduwl]mmwamm]@ﬂwoﬂ Qadihydro22-dixby8H-
g(r:lodzl I%y cljnd gwq% %ﬁyzgﬁeﬁgggrl]oﬁg%r&zdenepropan0| ¢

4-1(2) 4] 4-[ (d| rret hyl am no) net hyl ] phenyl ] am noR6-f | uor o
1, 2-di hydr o- 2- oxo- 3H i ndol - 3-yl i dene) net hyl Fbenzenepr o
Paifd0.6 moial) afr@[@d%eiﬁdiemhthyiaﬁﬁnwﬂmeihylmwﬂemiBo]t(ﬁnﬂuoro-1 ,2-

5. | . spdi dr X |_ut 1ol /
didist 2ot R R RUREY- 5 Ehefhrarafe afteSoc
duzpbehded H28mH ofTétﬁall%IeAl édlmta;tneoﬁ £.2§Y¢0150mnidl) bﬁh@ﬂamlc acid
and dried at 40C. Yield: g (91% of theory)

la@mi/eabarwﬁv@ﬁdgiegoegalemsthmlsmhiamﬂeamer bne minute

ST A3 B ESEA B 25, B o o

yallepgsrecipitats lstshfbtlsmﬂltef'éﬂ and IdﬁeB atdoeCdmiiee vaktubmt he
present invention are di scussed. The nonohydrochl ori de

salt formof the conpound according to the invention,

ly 4-1(2)-([4-[ (i ' t hyl ] phenyl ] ani
Vig (Gyfl ugﬁo) 1([2 d[%;%ﬁg@bp\m&@m yl 1 phenyl ] ani

'bag@-sl—l-l ndol- 3-yl i def8S) 1@ (DYCi 101€rm'|e)1epr opanoi ¢ aci d
noh ochl oride, i stalllne powder
é{ﬁ?‘f’ﬁ'c Ff"é@’lﬁ’l ey shape(‘z{2 @'F;ﬂ%iéé anl fi cant change

ESI mass spectrum: m/z = 460 [M+H]"

Process for the synthesis of the fumarate salt form of 4-[(Z)-[[4-
[(dimethylamino)methyl]phenyllamino](6-fluoro-1,2-dihydro-2-oxo-3H-
indol-3-ylidene)methyl]-benzenepropanoic acid

0.5 g (1.1 mmol) of 4-[(Z)-[[4-[(dimethylamino)methyl]phenyl]amino](6-fluoro-
1,2-dihydro-2-oxo-3H-indol-3-ylidene)methyl]-benzenepropanoic acid are
suspended in 4 ml of ethanol. The suspension was heated at about 75°C and a
solution of 0.12g (1.1 mmol) of fumaric acid in 1ml ethanol are added. After
stirring at 50°C for 30 min the suspension is cooled to about 20°C. The yellow
precipitate is suction filtered and dried at 50°C.
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in crystallinity is observed after intensive mlling
or conpression. In addition it is slightly
wWhy@wosxsepi c, but no change in crystal nodifi ceCT/BP200%000378

observed. The crystalline flarm of the

nmonohydrochl oride salt according to the invention is

15characterised by a nelting point of 285C 5, as

deternmined by Differential Scanning Calorinmetry (DSC

YierK neaxi mum eval uatg.8wg (83PA6f theob 821 nade by

Mettler Toledo and a heating rate of 10C/ mn). The DSC

Emaiicahiaraulipi ct ed GHes @‘dx@a)l CabgOxhe crystalline
nohydr it according to the

é%%&hgﬁs urtherrﬂ aragg ed by a wei ght | oss of

ca. 1,6-1,8%water up to 130C as determ ned by

Therrml GraV| metry (TG . Under standard conditions,

t he rﬁfﬁéﬁ%r&hltbﬂéé‘n siS 1Qfr ther citraiec Saffofaem of 4-((2)-[14-

accon n

he HELRR et TR Ry D FARERoicD DA Big2 ko 31
t enpdnddleB-glidéne)nmihyl}kBeazedpropahaicagidam i s al so
depicted in Figurel. Thus, the nonohydrochl oride salt
form of the conpound in accordance with the present

b@’ngm "o &f ﬂ@ﬁlﬁl [(Hlﬁﬁatﬁgbhlﬁ%ﬁ@ ?%r@fyﬁéhﬁﬁé’]{)@ﬂuoro-

F'ting polnt erm ned by

R dlildroehokg- Qd;iamdqh@xyltdmp)mleﬁwﬂr@mneat@anpm@ﬂ re

beBrH 124 Bl S holdns sudpasyls Wi Real s AbhuL 7 C and o

sbhutidreofCa. ngqh 11 mendIpoftigic adie inmann eyt Akr®addedsAldear
accordi n the invention can be further

setiatiaicis t@,uaefdloén‘tgp@mefmuauwéL erystafisatien sets in: beisyspension is
P58 2tFRE 20T BRI L bR s lgron ired and

d?rgdjétfsafﬂ_orreter in transm ssion node fitted with a
| ocati on-sensitive detector 5 (OED) and a Cu-anode as
X-ray source (CuK, radiation, X = 1,54056 A, 40kV,

Q) . is depict ed(?.giq(:(if@g%tglf@n Rlae foll ow ng Tabl e |

cont ains the relate values. Table | 2 8
Tdp. & value [A] rel. 1@ °C[PHCIIMUnEB) 82 24 7.41 11.91
Empirical formula: Ca7H26 FN303 x CgHgO7

ESI mass spectrum: m/z = 460 [M+H]"

Process for the synthesis of the tartrate salt form of 4-[(Z)-[[4-
[(dimethylamino)methyl]phenyllamino](6-fluoro-1,2-dihydro-2-oxo-3H-

indol-3-ylidene)methyl]-benzenepropanoic acid

2.4 g (5.0 mmol) of 4-[(Z)-[[4-[(dimethylamino)methyl]phenyllamino](6-fluoro-
1,2-dihydro-2-oxo-3H-indol-3-ylidene)methyl]-benzenepropanoic acid are
suspended in 25 ml of acetone. A solution of 0.75g (5.0 mmol) of L-tartaric acid
in 10ml ethanol are added. The suspension is stirred at about 55°C for 30 min.
The suspension is cooled to about 20°C. The yellow precipitate is suction
filtered and dried at 40°C.
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4 11.89 7.44 14 12.90 6.86 22 13.00 6.81 25 13.24 6.68
11 13.82 6.40 11 13.97 6.33 7 14.45 6.12 3 15.89 5.57

WO 2009/092581 PCT/EP2009/000378
13
Yield: 2.4 g (46% of theory)
Empirical formula: CarH2s FN2O2 x C4H:0Og
ESI| mass spectrum: m/z = 460 [M+H]"
Process for the synthesis of the sulfate salt form of 4-[(Z)-[[4-

[(dimethylamino)methyl]phenyllamino}(6-fluoro-1,2-dihydro-2-oxo-3H-

indol-3-ylidene)methyl]-benzenepropanoic acid

5 g (10.5 mmol) of 4-[(Z)-[[4-[(dimethylamino)methyl]phenyllamino](6-fluoro-1,2-
dihydro-2-oxo-3H-indol-3-ylidene)methyl]-benzenepropanoic acid are
suspended in 50 ml of methanol at 58°C. A solution of 1.4g (10.5 mmol) of
sodium hydrogen sulphuric acid in 10ml! water are added. A clear solution is
obtained. After one minute crystallisation sets in. The suspension is stirred at
about 20°C for 18 housr. The precipitate is suction filtered and dried at 40°C

under vakuum.

Yield: 5.5 g (91% of theory)
Tmp. = 264 °C (DSC 10K/min)
Empirical formula: C27H26 FN3O3 x NaHSO4
ESI mass spectrum: m/z = 460 [M+H]"

Process for the synthesis of the sodium salt form of 4-[(Z)-[[4-
[(dimethylamino)methyl]phenyi]lamino](6-fluoro-1,2-dihydro-2-oxo-3H-
indol-3-ylidene)methyl]-benzenepropanoic acid

2.4 g (5.0 mmol) of 4-[(Z)-[[4-[(dimethylamino)methyl]phenyl]lamino](6-fluoro-
1,2-dihydro-2-oxo-3H-indol-3-ylidene)methyl]-benzenepropanoic acid are
suspended in 25 ml of acetone. 5.0ml (5.0 mmol) of sodium hydroxide solution
(1mol/L) are added. The dark red suspension is stirred at about 20°C for 18
hours. The precipitate is suction filtered and dried at 40°C.

Yield: 2.2 g (91% of theory)
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16 16.45 5.38 4 17.12 5.17 100 17.85 4.97 33 18.02
4.92 9 18.38 4.82 2 18.59 4.77 4 18.90 4.69 2 19. 54

W 204/092581 PCT/EP2009/000378
14
Empirical formula: C27H25 FN3 Na O3
ES| mass spectrum: m/z = 460 [M+H]"

In the foregoing, the characteristics and properties of the salt forms in

accordance with the present invention are discussed.

The monohydrochloride salt form of the compound according to the invention,
namely 4-[(Z)-[[4-[(dimethylamino)methyl]phenyl]Jamino](6-fluoro-1,2-dihydro-2-
oxo-3H-indol-3-ylidene)methyl]-benzenepropanoic acid monohydrochloride, is a
yellow crystalline powder with irregular shaped crystals. No significant change
in crystallinity is observed after intensive milling or compression. In addition it is
slightly hygroscopic, but no change in crystal modification is observed.

The crystalline form of the monohydrochloride salt according to the invention is
characterised by a melting point of 285°C + 5°, as determined by Differential
Scanning Calorimetry (DSC; Peak maximum evaluation using a DSC 821 made
by Mettler Toledo and a heating rate of 10°C/min). The DSC diagram is
depicted in Figure 1.

The crystalline form of the monohydrochloride salt according to the invention is
further characterised by a weight loss of ca. 1,6-1,8% water up to 130°C, as
determined by Thermal Gravimetry (TG). Under standard conditions, the
monohydrochloride salt form of the compound according to the invention is
present in the form of the hemihydrate, from which water escapes at a

temperature of about 130°C. The TG diagram is also depicted in Figure1.

Thus, the monohydrochloride salt form of the compound in accordance with the
present invention is a crystalline salt form characterised by a melting point of
Tmp. = 285 £ 5°C (Determined by DSC; Evaluation by peak maximum; Heating
rate: 10°C/min) and a weight loss of ca. 1,6- 1,8% water up to 130°C
(Determined by TG).
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17 19.90 4.46 2 20.33 4.37 2 WO
2009/ 092581PCT/ EP2009/ 000378 16 20.57 4.31 5 20. 88

wWa2w5/092581. 33 4.16 3 21.83 4.07 8 22.26 4. 00 PCT/EP2009/000378
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The crystalline form of the monohydrochloride salt according to the invention
can be further characterised by specific X-ray powder diffraction values. The X-
ray powder diffractogram of the crystalline form recorded using a STOE - STADI
P-diffractometer in transmission mode fitted with a location-sensitive detector
(OED) and a Cu-anode as X-ray source (CuK, radiation, A = 1,54056 A , 40kV,
40mA) , is depicted in Figure 2. The following Table | contains the related

diffraction values.

Table |
20[] d-value [A] | rel. Int. [%]
3.71 23.82 24
7.41 11.91 4
11.89 7.44 14
12.90 6.86 22
13.00 6.81 25
13.24 6.68 11
13.82 6.40 11
13.97 6.33 7
14.45 6.12 3
15.89 5.57 16
16.45 5.38 4
17.12 5.17 100
17.85 4.97 33
18.02 4.92 9
18.38 4.82 2
18.59 4.77 4
18.90 4.69 2
19.54 4.54 17
19.90 4.46 2
20.33 4.37 2




38 22.68 3.92 51 23.01 3.86 8 23.29 3.82 3 23.68 3.75
9 24.44 3.64 2 24.66 3.61 3 25.12 3.54 6 25.78 3.45

WO 2009/092581

16

PCT/EP2009/000378

20.57 4.31 5
20.88 4.25 4
21.33 416 3
21.83 4.07 8
22.26 4.00 38
22.68 3.92 51
23.01 3.86 8
23.29 3.82 3
23.68 3.75 9
24.44 3.64 2
24.66 3.61 3
25.12 3.54 6
25.78 3.45 14
26.17 3.40

26.52 3.36

26.80 3.32 10
27.23 3.27

27.75 3.21

28.22 3.16 26
29.16 3.06

29.51 3.02

30.04 2.97 14

In the above Table | the value "2 © [°]" denotes the angle of diffraction in

degrees and the value "dna [A]" denotes the specified distances in A between

the lattice planes.

According to the values shown in the above Table I, the crystalline form of the

monohydrochloride salt in accordance with the present invention is crystalline 4-

[(Z)-[[4-[(dimethylamino)methyl]phenyl]amino](6-fluoro-1,2-dihydro-2-oxo-3H-
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14 26.17 3.40 8 26.52 3.36 8 26.80 3.32 10 27.23 3. 27
3 27.75 3.21 6 28.22 3.16 26 29.16 3.06 2 29.51 3.02

WO 2009/092581 PCT/EP2009/000378

17

indol-3-ylidene)methyl]-benzenepropanoic acid monohydrochloride,

characterised by X-ray powder diagram values of d =6.81 A 517 A 452 A

4.00 A, 3.92 A and 3.16 A having an intensity of more than 25%.

As can be seen from the above results, the monohydrochloride salt form of the
compound in accordance with the present invention has unexpectedly good
properties for pharmaceutical development and good stability properties,
especially a high and sharp melting point, a slight hygroscopicity and a stable

crystallinity in the form of an hemihydrate.

Although the other salts forms in accordance with the present invention, namely
the maleinate, fumarate, citrate, succinate, tartrate, bromide, sulfate or sodium
salt forms may as well be suitable for pharmaceutical development, these have
less good properties, especially with respect to their crystalline stability and their

dissolution.

For example, the sodium and tartrate salt forms have less good crystallinity
properties, which affects the stability of the drug substance. As can be seen by

differential scanning calorimetry (DSC), the sodium crystalline salt form shows a
dehydration/melting in a broad endothermal reaction up to 110°C and an
exothermal recrystallization reaction at 212°C. The tartrate crystalline salt form
shows three endothermal reactions at 65°C, 138°C and 167°C and two sharp
endothermal reactions at 221°C and 232 °C. In comparison, the
monohydrochloride crystalline salt form shows a sharp melting point at 285°C,
the succinate crystalline salt form shows a sharp melting point at 242°C and the
bromide crystalline salt form shows a sharp melting point at 279°C. The
monohydrochloride, the succinate and the bromide crystalline salt forms further
show a loss of weight of, respectively, ca. 1.7%, ca. 1,5% and ca. 2,2% as
measured by thermal gravimetry (TG), which is characteristic of a slight
hygroscopicity, whereas the sodium and tartrate salt forms show a loss of
weight of, respectively, ca. 15% and ca. 4,3% as measured by thermal
gravimetry (TG), which is characteristic of a strong hygroscopicity. Thus, the
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6 30.04 2.97 14 In the above Table | the value "2 0
[1" denotes the angle of diffraction in degrees and

wo b@owgdsee "dhk, [A]' denotes the specified di BCEHEE®S9/000378
in A between 5the lattice pBanes. According to the
val ues shown in the above Table I, the crystalline
form of the nonohydrochloride salt in accordance wth
the present invention is crystalline 4-

cWéT'[d% [suétimatd vhabromide al fdime REleé amerpeétedly better dnystalline
2-d 1 "hydro-2- oxo-3H ~ WD 2009/ 092581PCT/ EP2009/ 00037

mcperrm@@lfos Rharmaceytiealnge valepnent hasp dhei sodiengand tartrate sait
fg;?ﬁ%hydrochl oride, characterised by X-ray powder

iagram val ups of d = 6.81 f8,,, 5.17 A, 4.92 A 4.00

A, 3.92 A and 3.16 A having an intensity of rmre t han

5% 5 As can be seen fromthe above results,

SRy echlEdaL i1e abeydEANtoRed SIS 41 characterized by
aafbg\PéglﬁBﬁl %épa&%{%tﬁﬁSWe prgJ?fd d%é‘@ﬁlo‘t‘lﬂﬁ%‘?ﬂl presents

rop armaceut | evel opnent
tlg@mﬁ\mnwg;é idfya meltwrdlsaslutlm pate. aHéegce, bomimamdo stherq;hlorlde

TRl Rt B R i e v
aNNHZP t}‘ahgé PhB&uceMats ah@iBmidt 38IE rARNSRoWiA BdbHi®N also a

prese ention, nanely the nal einate, fumarate,
very skoveintsnsicidissodytiorarate condy the ohiodde fetmnfexhibitsran acceptable

sodi um sal t as well be suitable for
fﬁﬁd?ﬁﬁl‘?&?'ﬁﬁ%‘l" iRy g?oprrent t hese have | ess good
properties, especially with respect to their

crystalline stability and their 15di ssolution, For
mere tthe cosapeundsHio acgetdance with the presenhmyentier gnay be

BRI Ghh Rt o R ARG AR oheY S fld B dcdiiFactive

gmlbgfaﬂo@gtl al scanning calorinetry (DSc), the sodium
crystalline salt formshows a 20 dehydration/nelting
in a broad endothermal reaction up to 110C and an

U pretarbfity Rirthe phatrhALeuiaF EbAPoRHioA qcciiBanco with
the peesentsnntiohiGncluds GornexarmpleGahleds, toapsshesy; puppositories,
other[sr*ai reatJons a 2215 and 532 ﬁ: I n . fth
E‘ﬂﬁ%‘ﬁ 'S, Ghu ﬁ‘&HSlﬂF 1RAP! |8 RRWESLS T Be RrRRodioN;of the
PridrMatBatGalfy SARERIMPAUrMsPSHdilld Bk iR #Crange from 0.01 to 90
wt.-%, preferably 0.1 to 50 wt.-% of the composition as a whole, i.e. in amounts

which are sufficient to achieve the dosage necessary to achieve a therapeutic

effect. If necessary the doses specified may be given several times a day.

Suitable tablets may be obtained, for example, by mixing the active
substance(s) with known excipients, for example inert diluents such as calcium
carbonate, calcium phosphate or lactose, disintegrants such as maize starch or
alginic acid, binders such as starch or gelatine, lubricants such as magnesium
stearate or talc and/or agents for delaying release, such as carboxymethyl
cellulose, cellulose acetate phthalate, or polyvinyl acetate. The tablets may also

comprise several layers.
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25 the succinate crystalline salt formshows a sharp
melting point at 242C and the brom de crystalline salt
wo oooam0siseivs a sharp nmelting point at 279C. ThePCT/EP2009/000378

nonohydr ochl ori de, the sucdabnate and the brom de

crystalline salt forns further show a | oss of weight

of, respectively, ca. 1.7% ca. 1,5%and ca. 2,2% as

nmeasured by thermal gravinmetry (TG, which is

méaqé@étssmag v preparéd bbc&eld@wby%@aﬁhg bbbbs W@ﬁb@é&
sodium and tartrate salt forns show a | oss of

mlmusdy to ih@stpblﬂﬁ? withysuhstancesoacsme!ly aised, fgnsaiiet coatings, for

L T

A0RiAR0$E 1893 8IBEE¢ bPRPOX M MEdbASpdtfilitilsahe dore Waleato‘ansst

and brom de salt forns have unexpectedly better

Qfl%/%lﬂ"abﬁf atlayees Similady the tabielceating maw Foasistpicd RERber or

h%Eoulg%E‘:h%%l %%kggédgé%m ﬁtg)ébglg\ {tﬁ?ox?ré)%ﬁtg%éﬁf&red

abjovedot td tabtetby a | ow sol ubility over al npbst the
whol e pH range, the chloride salt formpresents the
advant age of a better dissolution rate. Hence, conmon
éﬁuﬁg or efikifd bﬁﬁgl h?%é‘ﬁ&ﬁve%l?oé?ér%‘ésd& &ﬁhblnfa%ﬁé tifer8of
rat |'ow so y I n aqueous nmedi a over a w de
quidording ¢o tﬁléhmveutlon maaeadditionalyncardaineg sweetaner shielvasn
addbtlon al so slow intrinsic diss utlon
Sy Gy claraaten ARl briopE aht A vl ShBelibeae @

ffa@%hnh@%bbﬁ%s@éﬂnlﬁﬁ@lr%?érﬁﬁé extrsot. They ARfy@IE6 cohfifin suspension

conpounds in accordance wth the present invention may
ashuvandsl opthickeners sweh@s sadivojarbeninesthyl eellubpses wetting agents

Sg‘l?gpagi% %%éﬁﬁlg :’ X?ﬁ‘gé’b%a%ﬁc{éﬁ{i. c%??%gg M’?’g‘@‘ ethylene

ide)dtpreServiatiied Bachh be pemydroryserizoates.ncl ude for
exanpl e tabl ets, capsul es, suppositories, solutions,

elixirs, enuIS|ons or dlsper3|ble pomders The

E QR Q. | .
SH081S L0 B RRRBITISHERER N LS vy win o
additicr opisefomiabgents, praseréitives. suaihca‘s p-ihydoaxybesizoates, or

are sufficient. to

Jonferrs wub arSkgh mdebedlse Hlhliseaianing tefarcae i

C g ugky
ARy g ERERTRIY o B Ao NG} B0 1S 8k e

dJlnneat rfetiexampleex@rgpn@ salyents xhapoplirnallytbie/esed as solvating

iR AT OBl oo BRA SR T Bl S niactfon AR ir gt or

|ﬁfustcﬁp5§{§|§s di sintegrants such as mai ze starch or
alginic acid, binders such as starch or gel atine,
| ubricants such as magnesi um stearate or talc and/or

E5UISs LBhtFhgYaAW of Fh&RSetiviUQlbAsn & BPESMititlons of active

substances may for example be prepared by mixing the active substances with
inert carriers such as lactose or sorbitol and packing them into gelatine
capsules. An especially suitable pharmaceutical formulation for the compounds
in accordance with the present invention is soft gelatine capsules. Suitable soft
gelatine capsules for the encapsulation of pharmaceutical compounds and the
process for their preparation are described, for example, in GB patent No.
395546, US patent No. 2,720,463, US patent No. 2,870,062, US patent No.
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30cel I ul ose, cellul ose acetate phthal ate, or polyvinyl

acetate. The tablets may al so conprise several |ayers.
wWOD020F8092581PCT/ EP2009/ 000378 19 Coat ed t abPEL/BP2089000378

be prepared accordingly by2¢oating cores produced

anal ogously to the tablets with substances normally

used for tablet coatings, for exanple collidone or

shellac, gumarabic, talc, titaniumdioxide or sugar.

4182 R 0BT eard ﬁﬁdh%yf@ﬂowmge@ﬂﬂw@tlom EMQON (Verpack-Rundsch., Vol. 21,
i nconpatibilities the core nay al so consist 5 of a

Neunbedarnf1 978y @ns 136- 18 hliachean ehil et hoateRy fag Practice of
t I v y.

AL AhT TR, o, RSl By Bt o) Ebert (son

GalatiteneChpdliless.A adnmm& @oszigiex iFosmg orepainti figmt Rharmaceutical

active substances or conbinations thereof 10 accordjn

Teshpalogyn kit & 7Pnﬂf‘dag%l' '% i SRREIEQN ai%%&@ al‘ %@@P HI& Update,
hDé\?elBg ?fddaeln&béﬁ#aifﬁﬁé?rméﬂ VWY &R0 208 &U@)afp&nﬂs@, 1144,
vour ehhancer, e. ' avour i ng such as vani'l

1@!8691r ange extract They rmy al so contain suspensi on

adj uvants or thickeners such as sodi um car boxynmnet hyl

cellul ose, wetting agents such as, for exanple,

Siﬁt%@@&%;ﬁd%ﬁoﬂé@ Sy Be Qﬁadéﬁdr)éx%hﬁﬂ@ ‘bkfmwdr{dﬁwﬁh Rphedte

oxi d e, or preservatlves such droxybenzoates
pmwdeu &rsthfs)purp@jsecw@haaneutrakfa§ @hpdvetfwi@mlwl Phrthe

e.g. wth the addition of isotonic
'¥ﬁf\§es {ﬂe\l\%%rvatlves such as p-hydroxybenzoates, or
st abilisers such as alkali netal salts of

et hyl enedi am ne tetraacetic acid, 20 optionally usi tg
Exeinientsiwhish anay be usedpaslyde for exampla, watemf@rmagfeu ically

aléégﬁtag)zﬁ {)Frﬁn% LHI@ hts § ?QEfﬁns @L gs otFo 163 f?{ﬁtﬁ)n@y

e USG as SO rdrss Vi ng

v@géﬁabl@bds (e. gngfcm’ndadt bn*sesamp e:xnl) imone- @i polypfunatipoal alsohols
i nfusi on bottl

I
(s £thanal 9 QB(PGE‘P'SrR?é%e@rS Uchis 5.4 1 i Emnrﬂﬁf?f]%wders (e.g.
KRS wéﬁsﬁycﬁakw%yﬁmti% AR ePAI R s Y. m@rﬂsg dispersed

act|Ve S tances I nert carriers SUCh as |lactose
sdrcucsacuduarmi siicatephskpats (ehgroanet sugpe) lactase ambglsulcese)

duSEBRS tshalor sstets ulbhie TREEHF ihyi-BIS8! S Aha
ﬂ&yﬁﬁ&flbyr@@ltdﬂde’) AndaubritAfts (Sl hidynesimh steiatehalt] stearic acid

capsu for the encapsul ati on of pharmaceuti cal
andrqxzﬂwmsiauwdisulp@apﬁ)ocess for their preparation are
descri bed, for exanple, in GB patent No. 395546, US
patent No. 2,720,463, US patent No. 2,870,062, US

T prigfpabditions are administered by the usual methods, preferably by oral
route, by injection or transdermally. For oral administration the tablets may of
course contain, apart from the abovementioned carriers, additives such as
sodium citrate, calcium carbonate and dicalcium phosphate together with
various additives such as starch, preferably potato starch, gelatine and the like.
Moreover, lubricants such as magnesium stearate, sodium lauryl sulphate and
talc may be used at the same time for the tabletting process. In the case of
aqueous suspensions the active substances may be combined with various

flavour enhancers or colourings in addition to the excipients mentioned above.
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WO 2009/ 092581PCT/ EP2009/ 000378 20 4, 829,057, and in

the follow ng publications: ANON (Verpack-Rundsch.,
woei09/02581 No. 1, Jan 1970, pp, 136-118), Lachnper/pr20a$/000378

(The Theory. and Practice @1 Industrial Pharnacy,

Chap. 13, published by Lea & Febiger, 1970), Ebert

(Soft Gel atine Capsules: A Unique Dosage Form reprint

from Pharmaceuti cal 5 Technol ogy, COct. 1977) and R F.

For parsmerdl skl sokitishs be tHeaastieosUbRtaricas Witivguitable liquid

Devel opment and I ndustrial Pharmacy, Vol. 12 (8 & 9),

capiers 183y be4wsed1 9386) . Sui tabl e suppositories may be

made for exanple by mixing with carriers 10provi ded

for this purpose, such as neutral fats or

e dsddye foraittavedbusiusklis frden il wat000esgtper e, preferably

Exci pi ents which may be used include, for exanple,

beiween Sand A8 &1 PBENPYT. accept abl e organi ¢ sol vents

such as paraffins (e.g. petroleumfractions),

15vegetable oils (e.g. groundnut or sesane oil), nono-

How@ary it nmay sometin@isdmhnésegsargto dépant flonothegapoants gpecified,

Bl S R A e B e
rglé’[wjr%’estogt)ﬁe%ru | B yatdres BeitsSRAmENdtion SndfHetiRBSr interval over

I cates), sugars (e.g. cane sugar, |lactose and
vhhici treeiirugnis| adriinisterede Thus) ingrame capesit neay paisufiicient to use

| i quor nmet hyl cel | ul ose. starch. and _ .
ISt BRAINRTRPHEY Sersdiyen AboleoWPEtkRedn GihgT c3ngsbeiRRer
IimiEMagHaveltdI e exdeIedC Vasdrfladimehistering Malgeudnibunts it may be
sul phate). The preparations are adm nistered by the
agwisablerist divigle themeep intpla/nupber af smalleedosss spipadiavsnthe
r transdermal ly. For oral administration the tablets
y of 25 course contain, apart fromthe
abovenentioned carriers, additives such as sodi um
citrate, cal cium carbonate an&ydicalgiun1 hos,

> hat e .
Theglinsingxamples ol demadalions Bystiaiehedreparidhvention without
; ato starch, gelatine and the |iKke.
r%trﬂfgg@%‘?ls)%cgg% cants such as nagnesi um st ear at e,
sodi um | auryl sul phate and talc nay be used at the
ane tinme f the tabletting process, .In the case of
aqueous gt%m&&i ons the activeBELRRGhces may be
conmbi ned with various flavour enhancers or col ourings
in addition to the excipients nentioned above. WO
2009/ 092581 RtivErRubstIr®e0378 21 Fol0@an@nt eral use,

sol uti ons of acti ve substances, yd sui tabl e
liquid carri'gﬁg’%ﬁay be used. Tm/e(‘3 %@sage for

i ntravenous maged stafdghom 1 - 1000 neseyg hour,
preferably 5 between 5 and 500 ng per hour. However,
it may sometPRYNpBYHeldRR&ry to debu™g from the
anount s specl.tfj : tng on the wei ght, the
route of admm%pﬁg?lgﬁf%%,g%tﬁe i ndi vi délja response to
the drug, the nature of its forpulation and the tine
or interval over 10 which the dr ugf?dqs adm ni st er ed.
Thus, in some cases it nmay be suff B% to use less
than the m ni num dose gi ven above, whereas in other
cases the upper Ilimt may have to be exceeded. Wen
Eunfimely geound)attiveysubstance, dactoserapdsonagl of thebinaizegstarch are

r'g{%\ébqi?g%tﬂgg.]yWe 'mrll)t(tareaisnsucrrrggrr\eé),fthgrw&gt%ngg%ﬁ'n g%roﬁﬂ%n of
polyvinylpyrrolidone in water, kneaded, wet-granulated and dried. The granules,

the remaining corn starch and the magnesium stearate are screened and mixed



15 The foll ow ng exanples of fornulations illustrate
the present invention without restricting its scope.

waaimveezsper tabl et active substancelO0 ng | act PEEEEDOENO37S
mai ze starch240 ng pol yvi ngk pyrrolidonel5 ng
magnesi um stearate5 ng 500 ng The finely ground active
substance, |actose and sone of the maize starch are 30
m xed together. The mixture is screened, then
toGtRbeMaE Mhithredisdmibressed@to pRIdicetdbRYs 6Pt shape and
wat er, kneaded, wet-granulated and dried. The
Stf€anul es, the remaining corn starch and the magnesi um
stearate are screened and m xed WO
2009/ 092581PCT/ EP2009/ 000378 22 together. The m xture
B’)s conpr esserhblgtspr oduce tabl et s of psuidbidtl e shape and
si ze. Tabl etsper tablet active substance80 ng

5 | act ose55 nmg nmi ze starchl90 ng mcrocrystalline

cel I ul ose35 1@ i pyrrolidonel
sodi um car boé@'r\fggnuég S gr ch23 ny rragtr_IBed;Figlgm st earate2

my 400 ny lactose 55 mg
maize starch 190 mg

microcrystalline cellulose 35 mg

10 polyvinylpyrrolidone 15 mg
sodium-carboxymethyl starch 23 mg

magnesium stearate 2mg

400 mg

15
The finely ground active substance, some of the maize starch, lactose,
microcrystalline cellulose and polyvinylpyrrolidone are mixed together, the
mixture is screened and worked with the remaining maize starch and water to
form a granulate which is dried and screened. The sodium carboxymethyl

20 starch and the magnesium stearate are added and mixed in and the mixture is

compressed to form tablets of a suitable size.
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15 The finely ground active substance, sonme of the
mai ze starch, lactose, mcrocrystalline cellul ose and

w@ioep2sgl pyrrol i done are m xed together, the PCREPR2089/000378

is screened and worked wi tRB3the remai ni ng mai ze starch
and water to forma granulate which is dried and
screened. The sodi um car boxynet hyl 20 starch and the
magnesi um st earate are added and nmixed in and the

m xture is conpressed to formtablets of a suitable
size. WD 2009/ 092581PCT/ EP2009/ 000378 23 Clains 1.
Salt formof the conpound AQP('E? [[4-

5[ (di net hyl am no) et hyl ] phenyl j am no] (6-fl uoro-1, 2-di h
ydr o- 2- oxo- 3H i ndol - 3- yl i dene) net hyl Fbenzenepr opanoi ¢

1acid&ﬁlf@ﬂh&ﬂtiﬁé@mﬁdwwm- Ppfge, fumarate, citrate,
succinate, tartrate, broni de, sulfate,

BRSIETInD MEHIPRE AT NG bR e S XATOT P Rp-BH-indol-3-
ygaérgﬁ&lpgrj HEhLBResd hBﬁ:ta%ld %E@bféﬁ f?'ST%e‘}ﬂél‘éHﬁCiS fumarate,

min acco ance W ecte

citrate) sueridate( Brtrbfed bromide, sulfate, sodium or chloride.
[ (di met hyl am no) net hyl ] phenyl ] am nol(6-fl uoro-1, 2-di hy
dro 2- 0x0- 3H i ndol- 3- ylidene)net hyl Fbenzenepr opanoi c

'[ ‘(j 5%%”%%%8%&&@%%5&% 1, selected from the succinate,

i met hyl am no) net hyl' | phenyl | am no] (6-f | uor
bmedeaa dr dlyldride 2-
oxo- 3H i ndol- 3-yl i dene) net hyll- benzenepropanoi ¢ aci d,
nmonohydr ochl ori de hem hydrate in crystalline form

3205 it féhhliA-dcceidaricBywientiam meshy, derbetay ifionrtho b ([(2)E[[4-

| uoro-1, 2-di hydr o- 2-

[@megﬁﬂarndt@:)ﬂ@iw']p@@méﬂamtﬂﬁ)}ﬂ%&r@ehgﬂ*'&%ﬁo’# exemdHtindol-3-
VRRAR MG B bl RO R0, fnBobhyEBloHEE, TP "
point of Tmp. = 285 5C (determ ned by D|fferent| al
zﬁgg? ,rltn[g ﬁ?hf&g@’éﬂ% n%\s%eltjﬁ;dp enyﬁ %o‘f{%aﬁuoro- gyc[lTF\ydro-Z-
oggﬁ@g@déu{gylXﬁ@@@%ﬁﬁ%@ﬁiéﬁéﬁd@%@ a¥ld, ABrisHydfoddistide

henoih@ttate iotry3tallinaedfomen) met hyl Fbenzenepr opanoi ¢ aci d,
nmonohydr ochl ori de hem hydrate in crystalline formin
accordance with claim4, characterised by an X-Ray

wd 2.
52081%2 [(@%ﬁagﬁh@hgnbmgwg)lptm gwgmggd]ee ﬂ@éﬂéeﬁ 2ch|ﬁydro 2

qmot-$i-|amdelfﬁ-yh@enq)nmthylbb@nmmprgg%om acid, monohydrochlonde
hemihydrate in crystalline form in accordance with claim 4, characterised by a

melting point of Tm. = 285 + 5°C (determined by Differential Scanning

Calorimetry; evaluation using peak-maximum; heating rate: 10°C/min).

6. 4-[(Z)-[[4-[(dimethylamino)methyl]phenyllamino](6-fluoro-1,2-dihydro-2-
oxo-3H-indol-3-ylidene)methyl]-benzenepropanoic acid, monohydrochloride
hemihydrate in crystalline form in accordance with claim 4, characterised by an
X-Ray Powder Diagram showing the characteristic values d = 6.81 A, 5.17 A,
4.92 A, 4.00 A, 3.92 A and 3.16 A with an intensity of more than 25%.

7. Pharmaceutical composition containing the monohydrochloride salt of the



WO 2009/ 092581PCT/ EP2009/ 000378 24 conpound
4-1(2)-[[ 4-[ (di et hyl am no) et hyl ] phenyl ] am no] (6-fl uo
WO 0009/09281| PCT/EP2009/000378
hydr 02- oxo- 3H i ndol- 3-yl i de#e) met hy1l] - benzenepr opanoi c
acid, and one or nore inert carriers and/or diluents.

compound 4-[(Z)-[[4-[(dimethylamino)methyl]phenylJamino](6-fluoro-1,2-dihydro-
2-ox0-3H-indol-3-ylidene)methyl]-benzenepropanoic acid, and one or more inei

carriers and/or diluents.



