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Salt fornms of a
6-fl uoro-1, 2-di hydr o- 2- oxo- 3H i ndo! - 3-y! i dene

waleowwerssve, process for their manufacture andPCT/EP2009/000378

phar maceuti cal conpositions containing same The

present invention relates to the salt forns of a
6-fluoro-1 , 2-di hydro-2-oxo- 3H-indol-3-ylidene
derivative, nanely the 4-[(2)-[][ 4-

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

, 2- di hydr o- 2- oxo- 3H-i ndol - 3- . .

ySald farmseafia biflunnert.2dihydiard-exacdHrindel-3-yhideresderivative,

for I t 0 i

compyStersTor i afuBiulLaRd HHHR ke ital somppsitions
4-[(2) - [ [ 4-[ (di met hyl angowbaimingysdmbeeny! ] ani no] (6-fl uo
ro-1,2-

di hydr o- 2- oxo- 3Hi ndol - 3-yl i dene) net hyl ] - benzenepr opan
oic acid is depicted below as Formula I. Formula
Background to the invention A nunber of 2-indolinone
derivatives are already known in the prior art.

Thus, for exa

I nt er nati onal Pat ti.on
The BrRsNt OBNBan seBtERtounG S 0uTe 56 8.6, Toiar xRy dror £-oxo-
I | uabl
phgmgo ogl gdqfér‘b\)r%gg;’tﬁlérgy}) @F‘Eeﬁgz%[\gﬁngaof eabove
[(dlmatﬂl)damlncs)rrdatby:l]ptbwedllamlml(ﬁaﬂw@@QBZBdIhmro\ﬁboxo -3H-indol-3-

eSSy st B4R it 2 RS eomSA OB ana
tecﬁﬂ%%aeeuﬁcéilc%%mﬁbdsrbdmamw@ameaé sapsl i cation as

Thi s manufacturing process is described in WO
04/ 009547 under Exanple 10.1 and using the starting

78 S Bbuld ST eSSBS EA R PR -1 >

dhydro-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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above Fornmula | also has, in particular, an inhibiting
ef fect on various kinases, particularly receptor

wo 20008923561 ki nases such as VEGFRL , VEGFR2, VEGHRBEP2009/000378
PDGFRa, PDGFR b, FGFR1 , FGFR3, EGFR, HER2, c-Kit,
IGF1 R, FIt-3 and HGFR, and on the proliferation of
cultivated human cells, particularly endotheli al
cells, e.g. in angiogenesis, but also on the

f@f ekarhgreaum@fhalfor@u PatertAddticatidis WO 0ar2 3081y WPOr04/009546
The phar macol o%_cal I val uabl e propert| es of
7

amiew(h@ém(}%ﬁ‘ié{ diselpsaid-indslinpnacderivaliven whieh pervevahiabie

BT BB UL Lo e, e

pharmaceutical conpositions. An active substance rrust
in any case satisfy additional uirements in ord

The semaesadoéabpye Tersaulgd I%\d@pl@@egm&@ %Qaw%aad zW@
(tﬁf)@@ézp W@éfl@o%&?w [&hd@ép)sgé& gehs 109, K Brd¥ess for the

e acC substance erng restri ctlve
rexaufactsing oftthissecompoamnet issdisclased irmthip patent aepplicationf as well.

ﬁﬁ%ﬁ%ﬁuyfeﬁ{la?lg%%‘%%své us%?iﬁég 5 WP g0 ter Exampe
. ‘i’%ﬁtd ﬁt‘éﬁr@ Wrigs@imdievngoat i on and

stabi i t .conpositions of the active
subst ance or of the drug. The phar maceutical ly active

kR R PrinstibobesthriyRREs rastnRa i T Btor &2.4bei sargpound of

AHVRForin 8§ WIRAh &Y 6R paRitarabh ukmammgqéffe%whr\@maasu@ases
conditions. This is absol utely essentia

Ut redemtbLRoEs Ko Beh go dea i MEGRESVEGFRS,

di t
2REF SREF R E TR LR BGR MR e e TR -3 pnc
RCFRY %n&t&ﬁﬁ@%nf&sﬁmbf cmu&ét@d rrmmﬁém@@w ipaficularly endothelial
f or mul ation mght be | ower than specif
cells, e.g. in angiogenesis, but also on the prol|ferat|on of other cells, particularly

tumour cells.

The pharmacologically valuable properties of the indolinone derivatives
disclosed in the prior art and mentioned above constitute the basic prerequisite
for an effective use of these compounds in pharmaceutical compositions. An
active substance must in any case satisfy additional requirements in order to be
accepted for use as a drug. These parameters are largely connected with the
physicochemical nature of the active substance.

Without being restrictive, examples of these parameters are the preservation of
activity of the active substance under various environmental conditions, the
stability during production of the pharmaceutical formulation and stability in the
final compositions of the active substance or of the drug. The pharmaceutically
active substance used to prepare the pharmaceutical compositions should
therefore have great stability which is ensured even under all kinds of
environmental conditions. This is absolutely essential to prevent pharmaceutical
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The absorption of noisture reduces the content of
phar maceutically active substance as a result of the

wo powegsed wei ght caused by the uptake of wat ePCT/EP2009/000378
Phar maceuti cal conpositionsswith a tendency to absorb
noi sture have to be protected from noi sture during
storage, e.g. by the addition of suitable drying
agents or by storing the drug in an environnment where

ddm;b@s.mﬁ BélhngsfeHQﬁhlﬁﬁ'o%htélﬁ bréakddiH prodicts, 6r edrh @ in
nmoi sture may reduce the content of pharmaceuti cal

asidtﬁlm'etcastm@sacaweesmtanag iteefuimsuch a case thr content of active

HERARE W EbRR B BREaGeb BB ARRRploh hGh(E ey Rk

dpeeifRidabl y, therefore, a pharmaceutically active
subst ance should be only slightly hygroscopic. As the
crystal stability of an active substance is an

TH%Q{)&?F@EIOI‘I BF hRistps ré‘c?.}dgs"’lh?a ﬁtérﬁt%héﬂghﬁgée\?t caﬂgta'cWe

e In a preparation s IS a nee

sibatarfee @safresultief thesincldasedweighti cdused pothenaptake sfrwater
of an actlve subst anceﬁﬁgesent in cr%sta line form

Fﬁaﬁfmﬁﬁ%lﬁpé GRIBPPS RS Wilh atendgnaxiq %sgr JepistyE h?efedp be
F‘rbh?‘Hbl aﬁfyﬂﬁﬂlrﬁgtloﬁé%ﬁ.% A (’él&‘ﬁ@ﬁ‘ of SuRABIE PPying

Eat the cryst e subst ance
azgmrts noby (stm'rr@thendrugén ;almaenvﬁmement a\rhqme étgapactested from

el Irepdion fheiattus of BRtath e maydbluts i colfight &
ﬂ{diﬁwac@@ﬂ@él@‘ édrve%sY@mmr{g;ﬁ\%ﬁufd&u%ﬁ e ;St?&n’ibbeuttcal

onl'y slight “pol ynor phi sm are us preferred.
pibstanae igexeesed g thenenyreneant witheitieing pspteat@g fraya moisture

R P8 BBl IETRE AL BEblo Rl SEIEL 3065ehe o
bﬁléﬁlmghmhygdos@@p@ncy but al so satisfies the

abovenenti oned

As the crystal stability of an active substance is an important factor for
maintaining the content of active substance in a preparation stable, there is a
need to clarify as far as possible any existing polymorphism of an active
substance present in crystalline form. If polymorphic modifications of an active
substance occur under certain conditions, care must be taken to ensure that the
crystalline modification of the substance does not change in the pharmaceutical
preparation later produced from it. Otherwise, this could have a harmful effect
on the reproducible potency of the drug. Generally, active substances

characterised by only slight polymorphism are thus preferred.

The problem underlying the present invention is thus the provision of a
pharmaceutically active substance 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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physi cochem cal requirenents. Summary of the

i nventionThis problemis solved by specific salt forns
w@tooblog2sspnpound 4-[ (2Z2) =[ [ 4- PCT/EP2009/000378

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

, 2- di hydr o- 2- oxo- 3H i ndol - 3-

yl i dene) net hyl ] - benzenepropanoi ¢ acid i n accordance

with the present invention. These specific salt forms

are the mal einate, fumarate, citrate, succinate,

tartrate, brom de, sulfate, sodiumor chloride.

i problemyismobrast by gpegiic sak fermsoitheccormpendié-[6hdi4-

(B tae BuPron Ba BIG-ao B LedbiclEioRpi Fingor-s
yiideAe pnéthlyl]-Bepizeneprdpamotagid imecdordadte with the present
[[4-[ (dinet hyl am no) nmet hyl ] phenyl ] anm no] g6 fluoro-1

ingentjany dhese-spesifigigaltfaans are the maleinate, fumarate, citrate,

{tﬁélda‘i? QSHF@E“BHmBS”%&fEEd st a{]ﬁ‘n‘ & Hiblide. %éﬁe%ﬁaqgrﬂr[efé?‘red

el na mar a succi nate, tar ate
dredne daccisatd, diremideodnd chiorideldattrforas. Mobtiptefemredlig thet

of t eﬁgr sent invention is a salt formof the
tiprm.z) -

[[4-[ (di et hyl am no) et hyl ] phenyl ] am no] (6-fl uoro-1
, 2-di hydr o- 2- oxo- 3Hi ndol -
A figgt io@@mpﬁmmprqm invention épthusi a salt farm eélheomo&dpcbwmﬂm -[(Z)-

Lo oA S Bl Tomu ke 228t

lidBrit)midh ER£eH¥bropanoic acid, selected from the maleinate,
49[ (Zﬁg) mf](:dl net hyl a?n no) net hyl ] phenyl ] am no] (6-f1l uo
fuma;[a e2c1trate succinate, tartrate, bromide, sulfate, sodium or chloride.

di hydr o- 2- oxo- 3Hi ndol - 3-yl i dene) net hyl ] - benzenepr opan
oic acid. A further object of the present invention is

A hmmmﬁwdrdmlhé présmt ivesitiahlis aesattefbimiofiting ebrripband 4-[(2)-
78 [<€'E')'etw@"["Oa)fﬁéﬁwuplmsﬂl@mrem§1fwsr@ﬂﬂ -AilwdrRrP@ko-3H-indol-
i gﬁﬁ?rﬁgketh ge)e(rcl)z &J)gRropanoig a)t/:|dI , §elected from ﬂhebseurgzzcénnaé% , bromide
anJMmujeam d.

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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A further object of the present invention is a process
for the manufacture of the above nentioned salt forns

wo@tomwie2sspnpound 4-[(2)-[[ 4- PCT/EP2009/000378

[ (di met hyl am no) net hyl ] phen§l ] am no] (6-fl uoro-1

, 2- di hydr o- 2- oxo- 3H i ndol - 3-

yl i dene) net hyl ] - benzenepr opanoi ¢ aci d, process which
is described hereafter in the experinental section.A
further object of the present invention is a

phar maceutical conposition containing a salt form I

A fusthesiabirat©f 4he prgsert invention is a pharmaceutical composition

o5l saBYaIPh BEe e BpOLNG At pd & T

(i m@ﬂﬂﬂérﬁﬁfd)mdthﬁﬁjmﬁém(ﬁlﬂ@or@ﬂ @-diBydret2-oxo-3H-indol-3-

description of the Figur |gure 1 shows the
widepaaetayihenzenaprraancis agidi on of the melting point
(DSC) and the determ nation of the weight loss (TG of
crystalline 4-[(2)-[[4

Brich desdvyption of)thetRiguredhenyl ] am no] (6-fl uoro-1

, 2- di hydr o- 2- oxo- 3H i ndol - 3-

yl i dene) net hyl ] - benzenepropanoic aci d,

F‘(]gl{g‘r@i’ dhekaltRE | %né Qfé}@'rﬁlﬁﬁlaﬁ bfthePRBHRG point

ractogramo r |ne 4

(D@cﬁhandyhandletm)nmamn pbﬂnerwé‘phtﬂms]((@)fdf goystalline 4-[(Z2)-[[4

WZ Igﬁéf)‘ q%}m%hxjﬁw ﬂgr::n;yfé;(,ﬁdﬂgorgé] §-dihydro-2-oxo-3H-indol-3-
waeaéyﬁémgqlwdzéﬁep%bh@ﬁlmdeﬁm@hbﬁwmhrzfnd@he

i nvention”The conpound
4-[1(2)-[[4-[ (di et hyl am no) net hyl ] phenyl ] am no] (6-fl uo

%glﬁr}]?d% ghawg $8e 3FavReyvder ?/'ﬁraocé%%r)ane% rly]Stab“ennez‘é'r';‘aza ik pan
[(u|memylslmim)d@ﬁYllmyl]amm]fbaﬂ@@QSﬂzrduhmvz;bxusa'mgmcml -3-

ferent nomencl ature, nanely 3-Z-[1-
yadﬁeemetawmﬁnypmanpmmq rp@ﬂ@by@r@rsblsaad@e hyl ) pheny
| ) met hyl ene] - 6-fl uoro-2- indolinone. A process for the
manuf acture of this conpound is al so described in
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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WD 04/ 009547, the content of which is incorporated
herein by reference. The manufacturing processes to

wW@Dbiogiogesshe conpound 4-[(2)-[][ 4- PCT/EP2009/000378

[ (di met hyl am no) net hyl ] phensyl ] ami no] (6-fl uoro-1
, 2- di hydr o- 2- oxo- 3H i ndol - 3-
yl i dene) net hyl ] - benzenepr opanoi ¢ acid and the salts of
this conmpound in accordance with the present invention
Aliitdeee of thedsdopel dfthbgresantigventivpse processes are
illustrative of the present invention and shall not
representa limtation of the scope of the present
Y € roBAss RrAfESnlrisid BN £ fa-comound
[ (di Wlmkmmmwmdthyl]miwwubﬂnam](ﬁaﬂtﬂﬁoﬂ ,Qedibydro-2-oxo-3H-

321 GRS AR TSR BRERPRRIRBRROISECH | 1 ¢ he

fol | ow ng, the experinmental details of the synthesis
are described. The starting conpounds and reagents are

al L.comercially avail aljl e. 6-fl uoro-oxindol e
( u 0- 2-i ndold T ~&AS 56341-39-0, is
0 ially le. 2,5-difluor kénzene, CAS

3647 ) for t esynthetlc route, ibed in WD
04/009547 in Exanples I - 1V, is conmer, ci aIIy

aci d (preparat| on anal ogousl y to Tetra edron 01997 53,
et cially availabJe.

4- am no-HN PERDN, - | benzengpet haﬁam n
6406- 74- 2/ commerci abl @
Synt hesi-s\of 4-[ (E) - ACE

, 2-

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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This synthesis step is described in WO 04/ 009547,
under Exanple 10.1 and using the starting material of

waE@apdssivl . 22. 4-[(E)-(1 -acetyl- 6-fluoro-1 PCI/EP2009/000378

, 2-di hydro-2- oxo-3Hindol -B-ylidene) hydroxynethyl]-
benzenepropanoi c acid, ethyl ester, or

1-acetyl -3-[1-hydroxy-1-(4-(2-

et hoxycar bonyl et hyl ) phenyl ) net hyl ene] - 6-f | uor o- 2-i ndo

| nona-caboRyBeRZAdehydENCASBABYE6-6; (iSetPfar-tRe isYHtHdsROGR4-(2-
(described 1n WO 04/009547, under Exanple V) and

4- ( 2-edhpscpchemdathybbanzgie @sitirserripliof BnelRacus! ol

anal r 7 ; 7 7 :

Syt Bt eielrd 186 BPRARETI0) 5 odprery diatye.

, 2- digagnhio-RE Nadimedihylibeheendmethatemeihe, CAS  6406-74-2, s
hydroxynethyl]-benzenepropanoic acid, ethyl ester

1. 621mmercrallyayailablg.(E) - (1- acetyl - 6-fl uoro-1

, 2- di hydr o- 2- oxo- 3H i ndol - 3-

yl i dene) hydr oxynet hyl ] - benzenepr opanoi ¢ aci d, et hyl
Datteesiasteslispended in 14 L net hanol, and 22Qg

(3.873npl ) sodi um net hoxi de are added. After stirring

for 1 hour under reflux the solution is cooled to 15C

%ﬂﬁésié%@@{@@(ﬂa&mc hé QLA 1 ZCHRYEroD1 Noxd-3HLin¥BIL S Ylidene)

I's added at The obtai ned precipitate is suction

Hyidroxymeethylldasmegneprapagioid acidsetbyl esteer / met hanol in
proportion 1: 1 and dried at 600C. Yield: 1.29 kg (89%
of theory) Tmp. = 163 C (DSC 10K/ m n) Purity

Fh§ ey fhegist stepii¥d-GesSibetm(WO 04100964 PNlnger EXHApR- 161.8.and
3 Enmpirical fornula: C20H}8 FNO4 ESI mass

usig theustartingzmateyi of Gxample V1.22

4-[(E)-(1-acetyl- 6-fluoro-1,2-dihydro-2- oxo-3H-indol-3-ylidene) hydroxymethyl]-
benzenepropanoic acid, ethyl ester, or 1-acetyl-3-[1-hydroxy-1-(4-(2-
ethoxycarbonylethyl)phenyl)methylene]-6-fluoro-2-indolinone, is prepared from
1-acetyl-6-fluoro-2-indolinone (described in WO 04/009547, under Example V)
and 4-(2-ethoxycarbonylethyl)benzoic acid (preparation analogously to
Tetrahedron 1997, 53, 7335-7340).

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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Synthesis step 3 Synthesis of
4-1(2)-[[ 4-[ (di et hyl am no) et hyl ] phenyl ] am no] (6-fl uo

WO 2009/092881 PCT/EP2009/000378

di hydr o- 2- oxo- 3Hi ndol - 3-yl8§ dene) net hyl ] - benzenepr opan
oic acid, ethyl ester 3.07kg (4.444 nol)

4-1 (E)-(6-fluoro-1 , 2-di hydro- 2- oxo- 3H i ndol - 3-

yl i dene) hydr oxynet hyl ] - benzenepr opanoi ¢ aci d, et hyl
ester are suspended in 7.0 L dioxane. After addition
of 1100m (8.639nvl) trinethylsilylchloride and
Yiell3kg (9.071 ) 1.29 kg (89% of theory)

-am no- N, N-di et hyl j ne, the
hperature is rai séﬁ?f@gﬁi@%c 3.65 L
Rurity aé8omling teM@Ine: 198, 29s(cormamePrantbsil. 220-340 1B pgmyr e

added. The m xture is heated to about 100 OC and
Epiricabforgulaipout 6628 =NOAft er cooling to about

B906G.80dsarghyl |y addid heg pfHi2 L et hanol the
%%1 P \ ér

sol vents are evaporated und vacuum The residue is

di ssolved in 10 L ethanol under reflux. The sol ution

[ S coql %fl tQ about 8C and the obtained precipitate is
begis sten 8ered, washed with 3.2 litres of ethanol

and dried at 45C under vacuum Yield: 3.355 kg (79. 7%

of theory) Tmp. = 159 C (DSC 10K/ mn) Purit

Syntoesls of 4t[62)-[F[>HIdirgetl’wlam'Q'wdmathvﬂpPeaWi%Biﬂ0¥(6'ﬂU0r0'1 2-

SRSk Ry sl EnERBLR L3, B eser

4Synt hesi s of . .

T07HG 10054 mhol) 4T(E ) B-Auorod Sedingdro B ondaHndora. 10
HEXElPgPoR et HaA0kn Soioa BRI Skl s diEr BRI R in
70 [L(dibxahe-Aftel aadition afrl h0)mie{8168Imbh st siyldHerideiand
1r.gé3kg (9.071) 4-amino-N,N-dimethyl-benzenemethanamine, 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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1, 2- di hydr o- 2- oxo- 3H-i ndol - 3-yl i dene) net hyl ] - benzenepr

opanoi c acid, ethyl ester are suspended in 8.9 L of
woredobasasglt 4330 m of 1 nol /| sodi um hydr oxi dePGDEP100DMN0378

are added and the m xture i% heated to about 700C.

After stirring for another two hours at about 700C the

solution is cooled to about 200C. 2200m of 1 nol /|

hydrochl oride acid is added, the yellow precipitate

éy@ﬂn@ﬂs lof 4S[(@)t[[4lip(dfmletrﬁ/|@rﬁm@mhembﬁdnggm n:&?ﬂGeﬂuorEhﬁz-

substance is dried under vacuum at 55 eld: 939 ¢
diloydrae2-exo+3rkindg)-3-yidene)methyl-trnzengprorancis asigul a;
C27H26 FN3O3 ESI mass spectrum mz = 460 [ MtH +
Water content: 2.5% (KF) direct after drying 6-10%

’(095)%62 tes rﬁ@w bf hr[el)l-[ﬁﬂ[@mnélhyld?h|ﬂ©93’ﬁétl’i‘yqr>héﬁﬁ]am|no] (6-fluoro-

esi s of drochloride salt form of
dityydrps24oxo0- 3H indol- 3-ylldene)methyl] -benzenepropanoic acid, ethyl

é%éjr’ dﬁ%t%ﬂggghga)i }_%1% é% HF@H%JJI‘?‘%QQHI%M MBY/Psddium hydroxide

0X0-
s’bh}tldrc@le@ddﬁdﬂamd tHee nibetn episdpsated to abodt PXTC.Afterstirrid for

aifr‘o"lt‘%‘i'?‘f“ﬁ hoyre &t AbeHy ¥ Arf Hag Aelufign s reeis ta Ayt ¢82¢4 2-P0m! of

f Fhol/l h¥]dr80hlorlde acid is added, the yeIIow precipitate formed is suction
ro- 2- 0xo- 3H 1 ndol’- 3-yI'I dene) net hyl | - benzenepr

fdipeed)and aEshedrwitts watem dbe substancetis esiedfurslestivaneum at 55 °C.
2020 M (2.02 nmol) of hydrochloride acid ( 1nol/L) are
added. After one mnute crystallisation sets in. 15 L

aefdy| acetate are addad qok.uoeopireahy)ed suspension is

cool ed to about -3C The yell ow precipitate is suction
Td Fered, washed witIlf63C5 litres of

%@ﬁ{ﬁg@ﬁ.%‘%ﬁa% ongjn BEQRGItion 1: 1 and dried at

ESI mass spectrum: m/z = 460 [M+H]"
Water content: 2.5% (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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Yield: 851 g (88.4%of theory) TmP. = 282 C (DSC

10K/ m n)Purity according to HPLC. 99. 64% (col um:
wee@ooessl 120-3-C18, 3 mm) Enpirical fornul a: PCREPREI/000378

FN3G3 x HCL ESI mass spectiatim mz = 460 [ MtH] + Water

content: 2.1% (KF) Process for the synthesis of the

succinate salt formof 4-[(2)-[][4-

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

Pl?mflaewrrdmg?tdmm@*lggob&% (column: Prontosil 120-3-C18, 3 ym)
i dene) met hyl | benzenelg\rlorganm c acid 2.4 ¢ (5.0

Empqu abffnrmnln Co7H,5 FN3O; x HCL
If%l &Z%s [sEJect['Lgrﬂl nmet h%ém Hgbrﬁw PHJ'] phenyl ] am no] (6-fl uo

Waterdonyshto- 2- oxo- 3t 1%d®F)3- yl i dene) et hyl | - benzenepr
opanoi c acid are suspended in 25 m of acetone. A

solution of 0.7g (5.0 mmol) of succinic acid in 10m

et haiktheals RAIRL sIAfeUS RN sdctirnib! S8R RrnfRAUk-((2)-[14-

750C for hour suspensi on i s cool ed
200C [(dTimethydamine )pmetieyljpheayBamnd(Gsfluaro- ,Ridieydrd-2xo80-3H-

dried at 400C. 50% of the ry) Tmp. =

242 o@qlﬁswlqm\gmqﬁyylkﬁﬁnﬁg@&qromm|agl C27H26 FN3OB x

C HeO»4 ESI nmass spectrum mz = 460 [ MtH + Process

for the synthesis of the brom de salt form of

24 [o((B)8 pirdel) of 4-[(Z)-[[4-[(dimethylamino)methyl]phenyllamino](6-fluoro-

11 é%h%gy _am’ - net’qrry}lcb& Eﬁ@%é@ﬂ]-’b@n gn%yo%ra%oulc acid are
s%sﬂeh&@@ﬂi ﬁstnhlydf]ad@%ﬂeeme@émﬂan@f 0. R£{510 Zarhoh of BuBcinic acid in
wrpl(&pap@mrp(aﬂde@t Aheavspensienty sliped @ ebaut A2]Q &ril heur. The
su%penswn is cooled to about 20°C. The yellow precipitate is suction filtered
and dried at 40°C.

Yield: 2.6 g (50% of theory)
Tmp. = 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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1, 2- di hydr o- 2- oxo- 3H-i ndol - 3-yl i dene) net hyl ] - benzenepr

opanoi c acid are suspended in 50 m of acetone. A
waoedanpsal of 0.9 m (5.0 mol ) of hydr obr om dePer/ER20880860378

diluted with 5m water is atided. After stirring at

5Q0C for 30 mn, 50m ethylacetat is added and the

yellow precipitate is suction filtered and dried at

40C. Yield: 2.1 g (78% of theory) Tmp. = 279 0C (DSG

Yielg-m n) Enpiri cal f;;_oq 7@% sztﬂé% )FI\B(IB X HBr ESI
mass spectrum mz = 4 + Process for the

BynFhesis of the maue?%zﬁ §§I‘t“'f~’6‘r"ﬁ) of 4-[(2)-[[4-

bl ) L) (- uores

Eﬂsqu?seepémmw ] - benzenapo@piap)f c acid 5 g ( 10.5

mmol ) of

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

ro-1 -

di hyci3 oc‘isséxfg 308 ofhef's_ill?fdg}]ee)rr?gleh@?tf ggrtlzeorfg]pr(gpgﬁ[(z)-[m-
0|f c E{(d|meﬂnﬁamum)amﬂwi]phelnﬁfﬂamﬁna}@-gmdsmnh%dlhyﬁm-ZbrxomH-

of 1.2 einic acid in 5 et hano

o o ot Videraetad hEnemaRecBRRGE RS ATt or one

m nute crystallisation sets in. The suspension is

stirred at about 200C for 1 hour. The yell ow
Fpgé?cﬁ) Bi matad) ofs4-$(|Zc){[[4eiﬁdmethﬂaedn@)mtdyl]mrad]azmmlw -fluoro-1,2-

aku % of_ t heor = 193
Ry Buo ey e e =ehsponshaig i are
s@%ﬁéﬁl‘}e@ﬂ 4BBRSofRREAGIUA solitiorrof P 0g (M ml‘hcﬂ’f eC@afeinic acid
for the synthesis of the fumarate salt form of
in 5l Bthana-are added. A clear solution is obtained. After one minute
crystallisation sets in. The suspension is stirred at about 20°C for 1 hour. The

yellow precipitate is suction filtered and dried at 40°C under vakuum.

Yield: 5.1 g (85% of theory)
Tmp. = 193 °C (DSC 10K/min)
Empirical formula: Ca7H26 FN3O3 x C4H404
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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[ (di net hyl am no) net hyl ] phenyl ] am no] (6-fl uoro-1
, 2- di hydr o- 2- oxo- 3Hi ndol -

w@2000iogbs8e) et hyl | - benzenepr opanoi ¢ acid 0.5 grPCT/EP20029/000378
nol ) of 12
4-1(2)-[[4-[(di met hyl am no) net hyl ] phenyl ] am no] (6-fl uo
ro-
1, 2- di hydr o- 2- oxo- 3Hi ndol - 3-yl i dene) net hyl ] - benzenepr
YagRproi ¢ acid are sugpsRd@d% 6f th yof ethanol. The
suspensi on was heated at about 75C and a sol ution of
Empiriggl formula: nmol ) CfrHea P ex QeHeOi!n im ethanol are

tirri 30 minth
@%‘d’g‘gﬁﬁA@%% r.7"Cool e(rbq/tzg-t g@Bfﬁﬁ %@BC Thmenyel Ieow
precipitate is suction filtered and dried at
500C. Yi el d : 83% of th E | f I
G271 ORREERIOTC th OSVEBESIfacS dPec AP A SouBoOT 4-(2)-11-
]E g/I:lr_n“[gqﬁ'mﬂr%@ﬁ({)ﬁfetﬁyhﬁ)h%Y\W]Qﬁlmoﬁ (62fludrder SLdihpire-2:8kb-3H-
[ (di rirddly3-ghiders)methyll-bpheenyegrapamat @8id | uor o- 1
, 2- di hydr o- 2- oxo- 3Hi ndol -
3-ylidene)net hyl]-benzenepropanoic acid 0.5 g ( 1.1
f -
TR YT g G limsty e methylihenvlamiacls fuore
1, B-dlhydro-2 oxo 3H-indol-3-ylidene)methyl]-benzenepropanoic acid are

shrBd S A A A0L B8 SREb A A et ML 78R ana

s‘iik?t&f?ﬂéﬂ @23?/@ 1hM(ﬁ?oﬁéltrﬂb@¢Id i/ 9al @shrivl e atded. Afclear
citric acid in 1m ethanol are

samm lsmhfalesd é\ﬁeupn@rﬁmngteowaﬁaﬂ@atlomﬁﬁ& ingABerfusgeasion is
SR AAARZEPE BFY hoP T Gei? BRAIH R sBidi] fiferdh and

OUI‘ preci

drieet ataB0°0.1 tered and dried at 500C Yi eI d: 0.5 9 (71%
of theory) Tmp. = 176 0C (DSC 10K/ m n)

Yield: 0.5 g (71% of theory)

Tmp. = 176 °C (DSC 10K/min)

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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Empirical formula: C27H26 FN3G3x CeH8O ESI nmss

spectrum mz = 460 [ MrH + Process for the synthesis
worowheessartrate salt formof 4-[(2)-[]4- PCT/EP2009/000378

[ (di met hyl am no) net hyl ] phed¥§l ] am no] (6-fl uoro-1

, 2- di hydr o- 2- oxo- 3Hi ndol -

3-ylidene) net hyl ] -benzenepropanoic acid 2.4 g (5.0

nmol ) of _ _

Yieldt Z) - [ [ 4- [ (di met hyl agi (aedref thebhphenyl ] am no] (6-fl uo

ro-

Empirigahipamelaz- oxo- 3147 HerdtN#ax Caldefdy net hyl | - benzenepr

re su nd m of acetone. A
Eﬁ%ﬁﬂ?#%a&%#t%%w (37?/3 38?)[IOI FE‘L tartahc acid in 10m
et hanol are added. The suspension is stirred at about
55C for 30 mn. The suspensi on is cooled tog

bout
200CProgess efarodher sxnthesist ©fi shausylfae salt; 39% 2hq4-[(2)-[[4-

B e

= 46nddv3)lidertey)netisy]-benzareproyandiesickl of t he suI fate
salt formof 4-[(2)-[]4-
[ (di met hyl am no) net hyl ] phenyl ] am no] (6-fl uoro-1
0 I [lphenyl -1,2-
5 &;Sf@ gene) ré?m rs J[M {@hiethy amlno)methycf) eny ]amm%](G -fluoro

benzenepropanoi’c aci
difmysdrp-26x0-3H- mdol 3-yl|dene)methyl] benzenepropanmc acid are

slugbézgj?g En 56 (n%' oqerﬁg%la%g] Oéér% W'S&BP &N ¥)lf ]1 348 (]I(H é ?nr%H ?f
sédiur rr@d?ogéfps@bhuﬂ@l@bmnwloﬁmmt&ahae@enawm@bmwn is

oi c acid are suspended in 50 m of nethanol at 58C. A

ahigined oAfter one myjnyteocrysialfisation setolmi IReSpgPegsian is stirred at
3

P8 C0oR ol KU RIS RS I bRt rieq a goe

ieled vakuurhhe suspension is stirred at about 200C for

18 housr. The precipitate is suction filtered and

dried at 400C

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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under vakuum Yield: 5.5 g (91%of theory) Tmp. = 264

0OC (DSC 10K/ mn) Enmpirical formula: C7H26 FN3O X
WOHSOSESI mass spectrum mz = 460 [ MWH + PPOT/EBRI09/000378

for the synthesis of the sadiumsalt form of

4-1(2)-[[4- |

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

, 2- di hydr o- 2- oxo- 3Hi ndol - _ _

émﬁr%i:ri')cggf]f(‘)?%mzhw ] - begzRRENPRAT™Y ¢ acid 2.4 g (5.0

ESI[rm@ss spactrymi met hyn/ars A69 Bdt-hi)T ] pheny! ] ani no] (6-f 1 uo

ro-

1, 2- di hydr o- 2- oxo- 3Hi ndol - 3-yl i dene) et hyl ] - benzenepr

Iﬁpwlf@r@? |‘i’g? aitige SoisReBERBtce 25 Npropertieetainthe sdiiniforms in
sodi um hydroxi de solution ( 1nol/L) are

%‘&Q&WCBH@“'&IHWPF@@% inyeakan gre discypsed.ed at about

200C for 18 hours. The precipitate is suction filtered
and dried at 400C. Yield: 2.2 g (91% of

THeemonb Byiochivrldef saltiora. of GRe &&ﬁﬂh&dl‘@cc@ﬁdlﬁglto Itmes vention,

%%IQW@Z) %fl@%@'%w@&mqt&]lpﬁs\enyﬁ SGle fupront 2:ihydro-2-
c%gﬁ%q {h@ é@&li?ﬁﬁi«;héﬁf@ﬁ%h&@ a%roenmn%ﬁgaﬁﬁ%nde, is a

orm of the conpoun
)@cﬂowrd'ysigllm pcbwderrwiﬂmir‘regularrﬂrmieﬁ crystals. No significant change

ip g%ﬂlﬁl\w g mstctiw %ll‘tgmn?ggswe Pﬁ‘mk& %?%Hp?gssﬂgk ( IEr;1 aéd" tion itis
éﬁgﬁgﬁ Hygf&%bp% bht AeeAlABE Wbi}yshaﬂ RESIRESIPB UL epdd]

_ ydfochloride, is a yel | ow crystalline powder with
irregul ar shaped crystals. No significant change in

ﬁb‘%% Lagll n| %ﬁ%&fgﬁgﬁﬁ{)%ﬁ&cﬁg{:@&ia@%%%icxgrd?ﬂé kd {4 iRVention 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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slightly hygroscopic, but no change in crystal

nodi fication is observed. The crystalline formof the
woreolyxssochl ori de salt according to the i nvene¢DEP1089/000378

characterised by a neltingl1point of 285 0C 5, as

determined by Differential Scanning Calorinmetry (DSC

Peak maxi mum eval uati on using a DSC 821 nmade by

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

'I(Hea&thﬁlllrﬁe foeii G¥itRE rhondiy@ibenldridd Balt @ty sidm tdwmefmwmnon

e nonohydrochl oride salt according to t

qambasfurthericharagteriesd by spaeiie - EROPQyder wé‘raﬁwm \Wlgepfihe X-

SReeh Bt ot Rl o BB A Do - sTao

R-Qifractoaiter mfémm@slcﬁﬁ*nbdé ditted aditH hfbocﬁamin@smﬂsltlve detector
accordlng to the invention is present in the for

ORDYad afe-anede @sofrain sewcrdCeodagiales. A ,54056 ‘A, a0k,

s Bkl TP 2306 MR BT 803 PcPuaes

difragtioh viahesconpound i n accor dance vvlth t he pr esent
invention is a crystalline salt formcharacterised by
a nelting point of Tmp. = 285 50C (Determ ned by
ﬁ Eval uation by peak maxi mum Heating rate:

Em n) and a weight loss of ca. 1,6- 1,8% water up
to 1300C (Determi ned by TG . The crystalline form of
t he nDnohydr ochl-ori-de alt acecardina—to—tbe—inventi on

can be furt He# Q:Har acterd g@@‘%@‘ sp¢ Z?ﬁ'“&t f(%r]a) powder
the. crystal || BT orm 14O BEa uer g 24 STE - TAD
P-diffractoneggq 1 n trangngfsSion ngde fitted Mth a
| ocation-sernsitive detgctor (CED) and a Cu-angde as
X-ray sour ceo’l(n‘lr:gﬁnx rz:c |7at402 I f—;,]!4;5f|0|59 A | 4CkV1
conthihs thd Toplied | |688 o o a2 o owmy Teble |

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

18.02 492 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




diffraction values. Table IIn the above Table I the

value "2 Q[]" denotes the angle of diffraction in
waolegpoessand t he val ue "dhki [A]" denotes the BEEEPIN0®0378

di stances in A between thelbattice planes. According

to the values shown in the above Table |, the

crystalline formof the nonohydrochloride salt in

accordance with the present invention is crystalline

4- 20.57 - [4.31 5 _
[(Z2)-[[4-[(dinethyl am no) et hyl | phenyl ] ami no] (6-f 1 uoro
- 20.88 425 4

, 2- di hydr o- Z-exg—3H-rdgl yH-eereEthy—benzenepr op
anoic acid noﬁaﬁ?dr ochl é‘rml characterised by X-ray
powder di agr{agq ggl Ues ¢ TZTg!7: 6.81 Agh. I7 A~ 4]92 A,
4.00 A, 3.92 A and 3.16 A having am intensity|of nore
than 25% As| 2aB6be see®.00om t he 4lB8ve resulfs, the
nDnohydr ochl leri-de—salttHormof—the r\nnlnpou”u )
accor dance wg% ghe pres?e%? I nventi 5;1 has unexpectedly
good propertfi@sgior phargiggeutical [@veropneng and
good stabili téﬂ/}?pr opertiles, especiallly a high and sharp
nmel ting poi nNt23.29sl i ght| :h§2roscopi ¢idty and a stabl e
Crysta| lini t\/ inthe farm of—an—hem h"dfate ,Jthough
t he ot her salg%6§orms | r?‘ Jé%cor dance 9\/\4 th the present

i nvention, Wy (he Ty ghnate, fygarare, cigrate,
succi nate, tlartrate, bromgde sulfate or sodiym salt
forns may as| 266 be syidéble for plarmaceuti ¢al

devel opnent , |-these-haveless—goodpreperites;
especial ly V\u25h1?espect 3(51t hgl r cF;@st alline gtability
and their di ZgUT O [Fpf5 exanpt e qyie sodium and
tartrate salft_Torns hayje I ess goodj|crystallinifty
properties, |v¢6.¢f affeqtxz40he stabill8ity of the drug
subst ance. A A—by diffegential—scanni ng

cal orinetry [(285B2, the |sbdum cryst& line salf form

H-

shows a 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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dehydration/nelting in a broad endot hermal reaction up
to 1100C and an exothernmal recrystallization reaction

w@r00202:381 The tartrate crystalline salt form sPCWEP2009/000378

t hree endot hermal reactiond7at 650C, 138C and 167C and
two sharp endothermal reactions at 221 0C and 232 0OC.

I n conparison, the nonohydrochloride crystalline salt
form shows a sharp nelting point at 285C, the

m&@%&&é@@mhﬂ] beﬁ,@eﬁ@ﬁrbpéﬁmmaﬁiwmn@hybwdhldr&id i ng
poi nt " at 2C and the brom de crystalllne saAIt f7 m s

chiasagterseh By pX-ray powdepdiagranvabiussco! & A BATA 4924,

yé?%‘-j??%?@%?ﬁ%f%ﬂ%& i L'“mmbfbﬁ%?“ﬁ?g

respectively, ca. 1.7% ca. 1,5%and ca. 2, 2%as
measured by therpmal gravine

TG, ich s,
Ash§aRDectean fremyine,akpyergs yﬂ{?strbﬁpms%chﬁgee%@t fagm of the
t f
SfbAREA acthfddtice, MhLIEpITseTh My oie Ra uiiidieledly good
propertiels dora\phertrace(tical, daivetdprm@tclaadacgoem sﬁatmlmyf paopertles

SHRFSAYr AISTEAnD artm s Rel ot ey ORI and a stable

&zé’tﬂlmhb'lrﬂﬁmé)fo?ﬁ%ftér?ﬁeﬁm ydeAfl maceuti cal devel opment
an the sodiumand tartrate salt forns. Furthernore,

al t hough al | the above nmentioned salt fornms are

R TR R —

thev ﬁralaaateoffumab@tbt Bitratie, smicLﬁat@ NtaFtpate, bHemicke, sgnatm sodium
to the chlorld, succinate and bronmide salt formis

sad foems | raay @s1well be isyitahlealqn dbasmacenticab develppmend., these have
'§§% ?%}gﬁr%éré}%ey &%Iﬁo@vﬂ? nt%p%@t ﬁ?thé:ﬁ’rjsérg% !Iﬁ% s°tQB é/éhd their

SO0 a Vv ry S Insic I on
disdolutidre chl ori de form exhi bits an acceptabl e fast

intrinsic dissolution rate.

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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Furt hernore, the conmpounds in accordance with the

present invention nmay be used on their own or in
w@emposasei on with ot her pharnmacol ogi cal | y act i RET/EP2009/000378

substances. Suitable prepanétions for the

pharmaceuti cal conpositions in accordance with the

present invention include for exanple tablets,

capsul es, suppositories, solutions, elixirs, emulsions

chlorflies Reiceinalte aRaWisifide SHR fOMPPAEYE AReR e«tﬂ@aiy better crystalline
pharnaceutlcally active conmpound(s) should be in the

prapefdies fom mhasmaceuticalvgevelppipeat drapithe sodivp and tartrate sait
f&ﬁ? % of the conposition as a whole, i.e. in anmounts
¥h are sufficient to achieve the dosage necessary
to achieve a therapeutic effect. If necessary t he
doses specified ngi be |ven sever al tlnes

Fehesmoges ARG AL j® abews FaTneRgTalLipaNs| W Gipracterized by
4‘70’6\} leubnl?y BG&L ¥ Fﬁe W E})-L?’!ry%é KO BRI |lefl?)h$l presents

exanple i nert uents al cirum carbonat e,
thaladmna@mwmu&atmr disstlotien rdtesi Heage aoomnsarce o dbe chloride,

Secpeiaant bromis 5ol fort & fatasr [y sOullE e Safedls Gedia over
4 & oeﬂq/aﬁgeagﬁﬁtﬁcﬁﬁ’l%t@ShéBHraﬂndee!sélﬂﬁﬁmsSé!%\N%3 addition also a

car ymet | ose, cellulose acetate phthal ate,
very phnwmtnwc sbssofution rete, eripithe shiesige £pro exbifitsi anacceptable

Coat d tabl ets nmay be prepared
fﬁ\% {’&ﬂshcg%%@'“%é? ng cores produced anal ogously to
the tablets with substances nornmally used for tabI et
coatings, for exanple collidone or shellac,
Rurthermore sthe, compeundsinacserdancerwith g prepgn tﬂYﬁéU@n may be

R U RE 7 oA AP At e RS

dubBtaicegoat i ng may consi st of a nunber or |ayers to
achi eve del ayed rel ease, possibly using the excipients
nment i oned

Suitable preparations for the pharmaceutical compositions in accordance with
the present invention include for example tablets, capsules, suppositories,
solutions, elixirs, emulsions or dispersible powders. The proportion of the
pharmaceutically active compound(s) should be in the range 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.



5

10

15

20

25

30

above for the tablets. Syrups or elixirs containing
the active substances or conbi nations thereof

wa@ewmongdseg to the invention may additional |y ceet/aPI0®000378
sweet ener such as saccharine, cyclamate, glycerol or
sugar and a flavour enhancer, e.g. a flavouring such
as vanillin or orange extract. They may al so contain
suspensi on adjuvants or thickeners such as sodi um

G@été@’f#ﬂéié"b{'ﬂay% brépRped avEdridirtdy ag eBhing @@Fésaﬁnodh@éd

exanpl e, condénsation products of tatty al cohol S Wth

aétalggwss@/ toxihedablats p«té\g%mgan%gﬁogm ag*;ou for tabiet coaiings, for

b SNEBRES a0 88 Bl GAEH Sy To

mae dlélagéd r6lehod b pA@AItt Sncophstivilitiisi tie Tosel eiayaslso consist
hydr oxybenzoates, or stabilisers such as al kali

thét rawmbat P%'ab!ﬁr%taﬂ\m'léﬂlééh%mbﬂ\%t qoatipg AeaY Fensist ef a number or
I%ﬁéﬁlsw %cb}é\}ésdélg &m&@ d?(ﬁ?ygp%bgﬁbé %?(% ts ’m?ntloned

wat er S USE exanpl e

avoyerfoctheolablstss may optionally be used as sol vating
agents or dissolving aids, and transferred into
injection vials or anpoules or infusion bottles.

é;;grﬁgé‘b?%nﬁ%‘& {2y A ablivd Rt aTddsV6r éd’rﬁﬁﬁw%ﬂé%tﬁ&reof

I natirons o acttve substances may for exanp e
gqucepding dio the inventign ntay additioraliyudantaince swaetener rselch as

St 6480, RS b L OGS 49
fRVBUARG SUEH &R vd‘rﬂl‘ﬁ‘élr Brafik ERFadtEhéew MERLUAES coRtain suspension

accordance with gresent invention is soft gelatine
aghipeants or trggkelm;rséug fas spdiumiasb@xfRelhykcelbose avetting agents

SSJ?E-""&ESS i$ra%§a?ﬁ%|§f {;Blgﬁéérg@a‘iﬁﬁ rﬁégcr;té%gzs g?glgggg% \Mf'f‘? ethylene

@S Wrpresérvaliveatech abp-hydroxybenzoates.

Solutions for injection and infusion are prepared in the usual way, e.g. with the
addition of isotonic agents, preservatives such as p-hydroxybenzoates, or
stabilisers such as alkali metal salts of ethylenediamine tetraacetic acid,
optionally using emulsifiers and/or dispersants, whilst if water is used as the
diluent, for example, organic solvents may optionally be used as solvating
agents or dissolving aids, and transferred into injection vials or ampoules or

infusion bottles.

Capsules containing one or more active substances or combinations 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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395546, US patent No. 2,720,463, US patent No.
2,870,062, US patent No. 4,829,057, and in the

WO 0000958y publ i cati ons: ANON ( Ver pack- RundschpCT/®B1009/@00378
1, No. 1 Jan 1970: pp. 1362038), Lachman et a!. (The
Theory and Practice of Industrial Pharmacy, Chap. 13,
publ i shed by Lea & Febiger, 1970), Ebert (Soft
Gel ati ne Capsul es: A Uni que Dosage Form reprint from

4T%Ey, 08T eafid rethe ioRbWRIgogiyblicatibns: JANON (:Véprck-Rundsch Vol. 21,
Jinerson (Soft Gelatine Capsul e U dat

"t%vbléﬁmé 7 Oam®- 1 1 d38) di2opman gt @' 06'18 rﬁuoeaaug?-act-w of
6) b

RSP, OR9)10 BIbhaRk o5 08 BULES, ) DEber (o

G&aﬁn@%apwessLPChUa&]ueellDdsaigef &osmorreprint from Pharmaceutical

ol yet hyl enegl he r| vativ s t f.
1JOéeerlslosm Ot W%@ dfe,e IMereoy %@E%s%arﬁa@sule Update,

OB FBR T T 5 1

1986t abl e oils (e.g. groundnut or sesane oil), nono-
or pol yfunctional alcohols (e.g. ethanol or glycerol),
carriers such as e.g. natural mneral powders (e.gqg.

dia@bldsu p;fdeﬁ%ﬁes trﬁ‘é)ﬁ‘ be Phad&ior é(bmﬂléibycmi‘x’irngﬂh carriers

powders (‘e.g. highly dispersed silicicC aci
provided fersthis purpase, suchyas ogntrakfatmer poliethyianeghyrol or the

|f|ers (e.g. lignin, spent sulphite
"EfaﬁY%gthﬁE%?lyl cel lul ose, starch and

pol yvi nyl pyrrolidone) and | ubricants (e.g. rmgnesi um
stearate, talc, stearic acid and sodium |l aury

Exeinientsayh Icfrmapr@weatm@%eafpé examPI. éﬁ’%ﬁéd’hﬁ"ﬁ@éunca"y
agég?{raggé@qﬁ? F&(lgé or a éjé%m ni S{eogiﬁeot{:]a% &gfd

vieggtatile oisi (@g gunainat oapesamémynmbm-adnopmmnbtlommmlcohols
carriers, Fltlv s such as

(e.g. ethanol or gly cerol? carriers such as e.g. natural mineral powders (e.g.
kaolins, clays, talc, chalk), synthetic mineral powders (e.g. highly dispersed
silicic acid and silicates), sugars (e.g. cane sugar, lactose and glucose)
emulsifiers (e.g. lignin, spent sulphite liquors, methylcellulose, starch and
polyvinylpyrrolidone) and lubricants (e.g. magnesium stearate, talc, stearic acid

and sodium lauryl sulphate).

The preparations 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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sodiumcitrate, calcium carbonate and di cal ci um
phosphate together with various additives such as
war@wosspr ef erably potato starch, gel ati ne anpiCT/ER2009/000378
| i ke. Moreover, |ubricants2such as nagnesi um st earate,
sodi um | auryl sul phate and talc nay be used at the
sane tinme for the tabletting process. In the case of
aqueous suspensions the active substances nmay be
Fop paréyRdraliuse, ¥alitiens of iy astiveesiiataides With saltabieiliaai
in addition to the excipients nentioned above. For
cogierateanbewsed. sol uti ons of the active substances
with suitable liquid carriers may be used. The dosage
for intravenous use is from1l - 1000 ng per hour,
Tﬂfeedcﬁa@él fior htiavegioub useds Hdeh 19 1090 mguer Hdnm;emeferably

someti mes _be necessary to depart fromthe anounts

b@;ﬁé@% Peand 88Q&MIPAGNGW -t he body wei ght, the route of
adm ni stration, the individual response to the drug,
the nature of its formulation and the tine or interval
Howegverhit itay bemetingsi e aelcessasy & deparT fros) thenamomats specified,
cases, it e sufficient t e, less than the

denending e e Ev%wemv & rokis abadmInIREaHaN. i hgiigal
régﬁ’cﬁ{se' {o'thk dray, RViRathR EILIFRRIABN MiMe time or interval over

Istering Farge anounts It may be advisable to
wehioh the dirugnisiggdmimistergdn i hberlncﬁoreeraas@s it o) be spffigiant to use

ve The,f ol | ow exa s of. f (o
1595 the e iU B da o PR TBRF o s Petasti R Joper
lindiEmag Hefre tA)beTékliéiatd‘édDWhérﬂbbﬁﬁle@hhg@a@é@h@ﬂﬁt@ iRy be
ng | aCtose 140 ny
advisable to divide them up into a number of smaller doses spread over the

day.

The following examples of formulations illustrate the present invention without

restricting its scope.

A) Tablets per tablet
active substance 100 mg
lactose 140 mg
maize starch 240 mg
polyvinylpyrrolidone 15 mg
magnesium stearate 5 mg

500 mg

The finely ground active substance, lactose and some of the maize starch are
mixed together. The mixture is screened, then moistened with a solution of
polyvinylpyrrolidone in water, kneaded, wet-granulated and dried. The granules,

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



mai ze starch 240 ng pol yvi nyl pyrrolidone 15 ny

magnesi um stearate 5 ng 500 ng The finely ground
w@edwweessubst ance, | act ose and sone of the naiRET/BPEOTIN03TS

are m xed together. The m 22ure is screened, then

noi stened with a solution of polyvinylpyrrolidone in

wat er, kneaded, wet-granul ated and dried. The

granul es, the renmining corn starch and the nmagnesi um

tSI SRR TSR i8 re8Sedto peidR@etthblets dhsuitibié éhgpe and

I'S conpressed to produce tablets of suitable shape and

s¢d€ze. B) Tablets Der tablet active substance 80 ng

| actose 55 ng mai ze starch 190 ng mcrocrystalline

cel lul ose 35 ng pol yvi nyl pyrrolidone 15 ng

Bgodi um car bopggieishyl starch 23 ng npgnediletm stearate 2

ng 400 ng The Tinely ground active substance, sone of

the mai ze starch, lactose, mcrocrystalline cellulose

and pol yvi ny, rOhi are m xed tqﬁﬁ% er, the

m xture is §%ﬁgéﬁgﬁkgﬁ§%morked with the penaining

mai ze starchaetodewater to forma grarBfimge which is

dri ed and screened. Ehe sodiun1carbq%%pethyl

c mg

maize star
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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starch and the magnesi um stearate are added and m xed
in and the mxture is conpressed to formtablets of a
WG eiwadsel si ze. Clains 1. Salt form of the conpPUREP2009/000378

4-1(2)-[[4- 23
[ (di net hyl am no) net hyl ] phenyl ] am no] (6-fl uoro-1

2-di hydr o- 2- oxo- 3Hi ndol - 3-
yl i dene) net hyl ] - benzenepr opanoi ¢ acid sel ected from
the mal einate, funarate, citrate, succinate, tartrate,
brom de, sulfate, sodiumor_chloride. 2. Salt formin
accordance with claim1, s&laP&d fromthe succinate,
brom de or chloride. 3. Salt formin accordance with
claim1 or 2, selected fromthe 4-[(2)-[][ 4-

1L (di laéﬂtf&bhﬁrdfml@é k’f@hfpduhﬂm[ab J[@~i no] (6-fluoro-1
2- di hydr o- 2- oxo- 3H-i nd
[@lmgg}y rﬁgq)me} yé]@hgg)ﬁl@pmﬂ@rgﬂ ¢-dihydro-2-oxo-3H-indol-3-

yﬂHFr?%tﬁgﬁ[b%bkgﬁ %pgpno%%cld sglec} fer%ry e mmﬁlgﬂaéc_e (fumarate,
citeaté, s@eaindtgdtartrate, bromide, sulfate, sodlum or chloride.

oxo- 3H i ndol - 3-yl i dene) net hyl ] - benzenepropanoi ¢ aci d,
nonohydr ochl ori de hem hydrate in crystalline form 5.

2A-[( @aﬂ[ fglflw[ f;\ @c@@?d%'cé%ﬂ‘%lﬁﬁﬁ Ry kb Riees frbanthecducemfdte! o

ro-1 ro-2-
bmnmdﬂ—br thlorlde yl i dene) net hyl ] - benzenepr opanoi ¢ aci d,
nonohydr ochl ori de hem hydrate in crystalline formin
accordance with claim4, characterised by a nelting

Foi ntgAM fofmm iR acco&f’a'hcem Clagh ar o mesblwe&ﬁfo‘netmnq@z) -[[4-

Scanni ng Cal ohnetr eval uati on usi ng Aoea - rlq
[(shmethwaminogmet] nyl]arglno](G -fluoro-1 hydro-2 oxo -3H-indol-3-

yfigbhéradiyin ieheaBLid-aRbRAGE! MéhbARRBEIRRENC] (6-f1 uo
oxo- 3H- i ndol - 3- yl i dene) net hyl ] - benzenepr opanoi ¢ aci d,
o e B A A Bt Z o2
oxo-3H-indol-3-ylidene)methyl]-benzenepropanoic acid, monohydrochloride

hemihydrate in crystalline form.

5. 4-[(Z)-[[4-[(dimethylamino)methyl]phenyl]amino](6-fluoro-1,2-dihydro-2-
ox0-3H-indol-3-ylidene)methyl}-benzenepropanoic acid, monohydrochloride
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



X- Ray Powder Di agram showi ng the characteristic val ues

d =6.81 A 517 A 4.92 A14.00 A, 3.92 Aand 3.1 6 A
wowdaob/02238i nt ensity of nore than 25% 7. Phar neRE€/EPZNAY/000378

conposi tion containing the2#onohydrochl oride salt of

t heconmpound

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

ro-1 , 2-di hydro-

can%@ma& [(Z9pl= Rl etepaminGmuthylipremg A armslEAabo-1,2-dihydro-

cid, and one or nore |nert carriers and/or diluent: ]
2 ox0-3H-indol-3- ylldene)methyl] -benzenepropanoic acid, and cne or more inei

carriers and/or diluents.



