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A first advantage is the higher overall yield which
can be obtained via the new and i nproved process.
Thi s higher overall yield represents an inprovenent
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A second advantage is that the new and improved process in accordance with
the present invention is more friendly towards the environment than the
processes already known from the prior art. This advantage is based on the fact

that the process steps are conducted at higher concentrations.

A third advantage which can be pointed out is the large scale production
appropriateness of the new and improved process in accordance with the
present invention. This appropriateness is characterized by the presence of

robust reaction steps, i.e. reaction steps which are less sensitive to the inputs.

These advantages ensure the required high purity of the active pharmaceutical

active ingredient.

The process in accordance with the present invention is a convergent process

‘and presents several alternatives, as shown in the following General Synthesis

Scheme and using the following nomenclature.
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in present patent |
o in present patent name
application L
application

“CHLORIMIDE” methyl 1-(chloroacetyl)-2-
oxoindoline-6-carboxylate
“‘CHLORENOL” methyl 1-(chloroacetyl)-3-

[methoxy(phenyl)methylene]-

(E or Zisomer) 2-oxoindoline-6-carboxylaie
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“CHLOROACETYL” N-(4-nitroaniiino)-N-methyl-
nifroaniline 2-chloro-acetamide
“NITROANILINE” N-(4-nitrophenyl)-N-methyi-

2-(4-methylpiperazin-1-
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The 6-net hoxycarbonyl-2-oxindole is al so obtainable
by the above four-step procedure. Starting with the
chai n prol ongati on of 4-nmethyl-3-nitrobenzonitrile
woPehd-edyict i ve cyclisation of the resulting peeproososssso
4-cyano-2-nitro- 30 phenyl)acetic acid to the
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-1-phenyl-methylene]-6-methoxycarbonyl-2-indelinone, monosthanesulfonate



The steps of this synthesis schene C, which is al so
an object of the present invention, will be further
described in the foll ow ng experinental Exanple 1,
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The 6-methoxycarbonyl-2-oxindole is also obtainable by the above four-
step procedure. Starting with the chain prolongation of 4-methyl-3-nitro-
benzonitrile and reductive cyclisation of the resulting (4-cyano-2-nitro-
30 phenyl)acetic acid to the oxindole scaffold, the synthesis is concluded by
the saponification of the nitrile group and the subsequent esterification of

the carboxylic acid functionality.
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20parts by the reaction solvent. The crystallisation
is finished at anbient tenperature to about -10 C
The solid is collected and washed, preferably with

W()%Q&sv)i}‘%{]stﬁ such as tol uene, xylene and/or et de[EPZOOSI{)ﬁ(iSSO

acetate. After drying, thg "chlorenol"” conpound is

obt ai ned. 25 Acetic anhydride nmay be purchased from

di fferent sources. Trinmethybrthobenzoate may be

pur chased from AM Drugs & Speciality Chem cals India

Ao By ORI AR ckdolmAT st &edth
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éﬁ %ofgéﬂén?éj. I sopropanol or preferably nethanol, at
tenperatures of about 70 C to ambient tenperature.
I norgani ¢ bases such aSs@l kal i hydroxi des or organic

' such as so metifoxi de miybe U3 s

\§sator. gh yst atFrsat i pryigohi nisked af o
canblent t enpér t urejto abouto: g C. The sol 1 T's%
col | ected and mashed preferanly wth al cohols, nost
preferably met Ranghio. Af t er ydidiga t he " N0 | EHkOLoBiinzoxintae
compound i s obf"@fed. The aBfifErredi ™8R step Il c and
the product of the reaction, i.e. the " &fol i ndol e"
(met hyl- 3- [nethoxy(phenyl)nethylene] 2- oxoi ndol i ne- 6-
carboxylate), are also 15 an object of the present
Thevsieps oﬁthlwyr@nem scheime Ci wbich is also an object of the present

e

vitrdelt andly et becdrstrabll aisra lirhitatioeraditied bmsen( imeertidn.
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lia. Reaction of the 6-methoxycarbonyl-2-oxindole with chloroacetic anhydride

to obtain the “chlorimide” (methyl 1-(chloroacetyl)-2-oxoindoline-6-carboxylate)

The reaction of 6-methoxycarbonyl-2-oxindole with chloroacetic anhydride or
another appropriately activated chloroacetic acid derivative, e. g. chloroacetyl
chloride, is preferably carried out in a high boiling and aprotic solvent, for
instance toluene, xylene or butyl acetate, at a temperature of about 80 °C to
about 130 °C.

The crystallisation is initiaied by addition of a non-polar solvent, for instance
cyclohexane or methyl cyclohexane, at a temperature of about 80 °C to about
100 °C, and completed at a temperature of about -5 °C to rcom temperature.
The solid is collected, washed, preferably with polar solvents such as alcohols,
most preferably methanol, and dried, fo generate the “chlorimide” compound.
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20 This alternative enbodi ment is described in the
Ceneral Synthesis Schene as step Il' and may be
carried out as described above for step Ilb. Ilia.

Wo@g %915951 of N-nethyl-4-nitroaniline wth chlqueasRlhiEso
a

nhydride to obtain the "g¢hl oroacetyl”
(N-(4-nitroanilino)-Nnethyl-2-chloro-acetam de) 25
The chl oroacetylation of N-nethyl-4-nitroaniline is
carried out in aprotic solvents such as toluene, or
t . . ; .
8 A e fRE0ch 85 POrPERATL oA of ABRLELYC fniide
rday be puirchased frorhdiiiersat svurceadt syppliee bblasgs gmounts of

hl ' id ehlori a I
Hroreaearniodfifofe s3eER. st olBheshi . ¥
crystallisation is initiated by addition of non-polar

e e g6 SRSURTSuBh B b oo
(@et%q -@ﬁl%&bﬁ%-@bx@iﬁﬁblﬁ&ﬁ%@fﬂ@ﬁgﬁté}[ &rel f1s6BA \dbjecl Bf the

e solid is collected and washed, preferably wth
preserparveniianl vent s such as net hyl cycl ohexane. After
drying, the "chl oroacetyl™ conpound is obtained. W)
2009/ 071523PCT/ EP20081066580 9 The al kyl ati ng agents
I Reaatior bf thedalletiyide? wibririoetydortiobenseatette ebtain the

anhydr i, b h ' . A
BRBtro el 1 3pRH AR TICE thp P ph s BUETb L BHEEST o
dx@indoihe-8XaRpb:§iateF- Chem (Swit zerl and). A supplier
for 5the starting material N-nethyl-4-nitroaniline

is, for exanple, RRJ Dyes & Internediates Ltd
'fHeW@a@ﬁo;} dMBe KA T—;ﬁ\&irb@éetﬁs-%xbir{d@nn@ﬁaéa&@o%te with

object of the present invention. 10111b. Reaction of

trimethyigrthobeazeatglis caried out ined Righpiojisgandrpretic spiventsuch

ARty rmagycs, e iranly tene 2
teanpetsinied ©f abauid! UK toalemtt THOICodbaacaciontis Mmsstiaiea by
t _

he "aniline" , , ,
TRPeRSLPHERR SPGRAR AR VAR, By PBigUREATS A
RitAeThaies carl bd aestiliad bifalithreracitionh ragiacement of the removed

N-(4-nitroanjlin )-I\I-_Irﬂeth 1-ﬁ.—ch| ort%.-a%et arp’ deD.vvi th

parts by the reaction solvent. The c&sta isation’is Tinishéd at ambient
temperature to about -10 °C. The solid is collected and washed, preferably with
solvents such as toluene, xylene and/or ethyl acetate. After drying, the

“chlorenol” compound is obfained.

Acetic anhydride may be purchased from different sources.
Trimethylorthobenzoate may be purchased from AMI Drugs & Speciality

Chemicals India Inc.

The above reaction step llb and the product of the reaction, i.e. the “chlorenol”
(methyl 1-(chloroacetyl)-3-[methoxy(phenyl)methylene]-2-oxoindoline-6-
carboxylate), are also an object of the present invention.
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met hyl pi perazine is carried out in aprotic solvents
such as esters (e. g. butyl acetate), ketones (e. g.
nmet hyl isobutyl ketone) or aromatic sol vents,
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_%_qﬁ%édtﬁn 3 lN"ﬁ]%:(@/i %%ﬁoﬁﬁlllﬁ?)w ior@éce'tn@ a'ﬁhi?ér‘tﬂe?t% dHtam

se sol ve ar sol vents such
the [ehlonoatcdtyl” mdﬂmﬂrolarllmo)mﬂiaihﬂtﬁ -ghloro-acetamide)
N, N-di met hyl f ormam de, at a tenperature of not |ess
than 50 C under refluxing conditions. After conplete

TR AGBhostylatibe of l\ymteﬂ'hdl %aﬁtrbarnlzmesisaxaadnmd)mtsn edrcziic salvents

tenperature of at ture

sH6N a8 tolyers) I EStrE: aw%efgggbs%ﬁﬂ el HISATRS of not less
tﬁér%b @Csﬂs\éﬂé}ﬁatﬁﬁ%é‘ﬁ éﬂthéﬂé@'deri@étn%ﬂﬁ%ﬁﬁ@@é&ﬂc acud

nmet hanol, or 'with aromati c solvents such as tolu

mefeeably pplpﬁ@cetlﬁ acid chloride, or most preferably chloroacetlc anhydrlde
can be used. The crystallisation is initiated by addition of non-polar solvents,
preferably cyclohexane or methyl cyclohexane at temperatures of about 60 °C
to about 80 °C, and completed at ambient temperature to about -10 °C. The
solid is collected and washed, preferably with non-polar solvents such as methyl

cyclohexane. After drying, the “chioroacetyl” compound is obtained.
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"ani | i no" conmpound is isolated in the formof yellow
crystals. The above reaction step IV is also an
obj ect of the present invention. 25Alternatively, the

wo(zg(@yz!fﬁ%dr conpound . . PCT/EP2008/066580

- (N-44- et hyl - pi gerazi n-1-y1) -
nmet hyl car bonyl) - N-net hyl - am no) - ani | i no) - 1- phenyl -
hyl ene] - 6- net hoxycar bonyl - 2-i ndol i none) may be
obtai ned by the reaction step IV, in which the

THE 1k !Qﬁwg{)?&%ﬁﬁé{%gﬁ%ﬁ)ﬁoéd&m cﬁl’&ﬂb@bp Eﬁlokd’acbﬁ@ anh;rdrlde

pr eSeh I's reaction step |V
raay bbjpenthaséd froe giffessahsouncesnd soppliesfor Iwgemnt@ of

c?n%)rgﬁettc@wxp?gﬁlsmgqr@xpnﬁa % e§ ghﬁml(Swﬁzeriand) A supplier for

tnetstaﬂmge\rd@mem Netigl-Hitreanilirg) isafor bxaraple] REUcDyds &ret
Iﬂ%r@ne - 6- met hoxycar bonyl-2-indolinone) with EtSO03H

BHia{95 tiHdINFHoet hanesul fonate salt of this
conmpound. WO 20091071523PCT/ EP2008/ 066580 11 The
salt formation of . ' ) .
Therbovergaction stepdlianig algn pe phischohthy presast KMPREPhony 1
)- N nethyl-amino)-an
I no) - 1- phenyl - net hyl ene] - 6- met hoxycar bony1- 2-i ndol
HiboReadtonad te mmuacetml mithHI-netulziperarivetio obtaim the

et han fo) ef er
RadanRne v G ebBreyh- emaiBa 4ttt uBlberadl t Rithetamice),
driel slbeEuaril r@drd@enaddm td obtairf theltawilins” (Ngearamophenyl)-N-
et hanesul f oni c. aci f\a ecipitation is initiated
pgt xle%&ﬁ‘ﬁ@eﬂa\r'ppﬁ@%ém FE@@%&UH on at tenperatures
of about 40 C to about 60 C, and subsequent addition

of a |l ess polar alcohol such as isopropanol. The

Teyisitial reagten ohNH4-rmirearylina)-Nrmat nleorass @ TRyt 1-
rlﬂétglplz) érgﬂﬂe ugﬁ Eﬁ?@ﬁé%ﬁ) Ji@ergg %Lrjréf?h% %8 ePs (g butyl
Fuetdte), zkletoyles :{epg; opempll :sowtgll Icatom) ar @rorogtig s¢iverﬁe, preferabiy

FREGE] Arorydare st 3 oS PRt RRE L SUBeb I,

cﬁl?ambjsgmé aff reimﬂ/eﬂrtgﬁ@ntadtlon evithivaater drxdiMied With laqngous
\tog;qﬁ;nff ég@isnﬁ Qp%hﬁf"% I%wlﬂg reagtion mixture is diluted

mm@a aRBhéll B@ferﬂabmsayﬂopaﬁblhnh@ ROdroBenBiel &x Yerap&ands of
2-indol i none nonoet hanesul f onat e

about 20 °C to about 90 °C, at hydrogen pressures of about 1 bar to 10 bar,
using heterogenic hydrogenation catalysts such as palladium on charcoal. After
removal of the catalyst, the majority of the solvents are distilled off at reduced
pressure and at temperatures of about 40 °C to about 80 °C. The residue is
dissolved in toluene or in a mixture of toluene and of an ester, preferably ethyl
acetate, at temperatures of about 70 °C to about 90 °C, and then crystallized by
lowering of the temperature to about 10 °C to about -10 °C. The crystals are
separated and washed with a non-polar solvent, preferably with foluene, and

dried to give the “aniline” compound.

The starting material 1-methylpiperazine for the initial substitution reaction may
be purchased form different sources, e.g. from Enzal Chemicals (india ) Pvt,,
Ltd.
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20 For storage and further processing, the
nonoet hanesul fonate salt of the conpound in
accordance Wi th the present invention nay be mlled,

Wogp@'bmgsgs an i npact mll or a classifier m|l 'PCTHF2§08/066380

mlling is also ap object of the present
invention. 25 Thus, a first object of the present
invention is the fol | ow ng process D for the
manuf acture of a conmpound of formula r\iN\ WO

09/ Q7
TRRRE BRI UERTIDR AGP AR Dokt SARRISLA riVasah P
_formﬁl abA fu(rjt h;erfobj ect of the ﬁresent |tnvent| on

t he. co 1 Q ,
I BB R i ST enet S oL B8l -
(att @&n@&ﬁw%&@ﬁmﬁy@m@nﬂcaﬂboml)wmbtrgl -anTms)LEmlined-1-

i s obtained by reacting a conmpound
nifenybmﬁnygeqq ﬁ -methoxycarbonyl-2-indolinone).

This reaction is stereospecific with respect to the Z and E isomers. With this

reaction, the Z isoform is obtained.

The reaction of methyl-3-methoxy{phenyl)methylene]-2-oxoindoline-6-
carboxylate and N-{4-aminophenyl)-N-methyl-2-(4-methylpiperazin-1-
ylacetamide is conducted in protic solvents such as alcohols, e. g. ethanol or
preferably methanol, or aromatic solvents such as toluene, or in mixtures of
these solvents with highly polar solvents such as N,N-dimethylacetamide or
preferably N,N-dimethylformamide, at a temperature of not less than 50 °C
under refluxing conditions. After complete conversion, the crystallization is
accomplished at a temperature of at least ambient temperature. The solid is
collected and subsequently washed with a protic soivent such as ethanol, or
preferably methanol, or with aromatic solvents such as toluene. After drying, the

“anilino” compound is isolated in the form of yeliow crystals.
The above reaction step IV is also an object of the present invention.

Alternatively, the “anilino” compound (3-Z-[1-(4-(N-{(4-methyl-piperazin-1-yl)-
methylcarbonyl)-N-methyl-amino)-anilino)-1-phenyl-methylene]-6-
methoxycarbonyl-2-indoiinone) may be obtained by the reaction step V', in
which the “aniline” is reacted with the “enolether” in the presence of MeONa-
MeQH. This reaction step IV’ is also an object of the present invention.

V. Reaction of the “anilino” (3-Z-[1-(4-(N-((4-methyl-piperazin-1-yl)-
methylcarbonyl)-N-methyl-amino)-anilino}-1-phenyl-methytene}-6-
methoxycarbonyl-2-indolinone) with EtSO3H to obtain the monoethanesulfonate

salt of this compound.
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NO2Cl with a conmpound of fornmula 15 and subsequént
hydr ogenation of the nitro group in an am no group.
WO 2009/ 071523PCT/ EP2008/ 066580 13 NO2 i s obtai ned by

wo%g@@tﬁ]ifsgs%a compound of formula with a Co%ﬂfsmﬁﬁsso

A further objﬁct of the present i nvention
is the follow ng process El, based on the above
processes D, D1 or D2, and in which the conpound of
formula O 10 is obtained by base catal yzed

(?acshzalI‘cofr(}1(':)r%g’[‘|3c}ny (l)’raé-%)[q-(QI(Ng((tf—?r{g%Wfb‘pre%ziﬁ-q r—)ﬂ}ll'rﬁethylcarbony!)—N-
methyl-amino)-anilino)-1-phenyl-methylene]-6-methoxycarbonyl-2-indolinone is
carried out in highly polar alcohols, e. g. ethanol or preferably methanol, with or
without water as a cosolvent, at temperatures of about 40 °C to about 70 °C, by
addition of pure or aqueous ethanesulfonic acid. The precipitation is initiated by
seeding of the resulting solution at temperatures of about 40 °C to about 80 °C,
and subsequent addition of a less polar aicohol such as isopropancl. The
crystallization is finished at temperatures of not higher than room temperature.
The solid is isolated, washed with an alcohol as methanol, or preferably
isopropancl, and dried to furnish the monoethanesulfonate salt of the compound

in the form of yellow crystals.
The above reaction step V is also an object of the present invention.

VL. Milling of the 3-Z-[1-(4-(N-((4-methyl-piperazin-1-yl}-methylcarbonyl)-N-
methyl-amino)-anilino)-1-phenyl-methylene]-6-methoxycarbonyl-2-indolinone

monoethanesulfonate.

For storage and further processing, the monoethanesulifonate salt of the
compound in accordance with the present invention may be milled, e.g. on an
impact mill or a classifier mill. This step of milling is also an object of the present

invention.

Thus, a first object of the present invention is the following process D for the

manufacture of a compound of formula




A further object of the present invention is the

conpound of formula 15 WO

2009/ 071523PCT/ EP2008/ 066580 14 i s obtai ned by

r ' a conpound of fornmula Cl with a GRHRYY
Wofzgfﬁﬁrr)msggS A further obj,gct of the present invelsr})t(éliiof)@;sl80

is the conpound of fornmula CI 10 A further object of

the present invention is the foll ow ng process E3, .

doanpeigingrihe Istepadfaeaciingor eeped akf@mulanhi ch t he

conmpound of formula

with a compound of formuia
|
N O
H\N/©/ \(N/\l
; PN
5  Afurther object of the present invention is the compound of formuia
-0 O
J
L
~0 N

O H

A further object of the present invention is the following process D1, based on

the above process D, and in which the compound of formula
-
ISR
H
N N
ai Ol
is obtained by reacting a compound of formula

/CVILTO
NO; cl

with a compound of formula

HN/ﬁ

N

10

15  and subsequent hydrogenation of the nitro group in an amino group.

A further object of the present invention is the following process D2, based on

the above process D1, and in which the compound of formula



Cl is obtained by reacting a conmpound of formula 15
with a conpound of fornmula WO
2009/ 071523PCT/ EP2008/ 066580 15 A further object of

t.h ent invention is the follow ng procﬁﬁ%%_
Wogg@éogisg% the above procesges E3, and in whic hzgosmsﬁsso
conpound of formula (H) reacting the

product of the reaction (i) with nalonic acid
di methyl estgr, 10to obtain a conpound of fornula O

(H) pe a cyclisation of the product of the
reactio a reaction of hydrogenation. 15 A
furt H8f obj ect “of the present invention is the

: > £ e above processes D,
'%)%Ha%géd% @a&@%ég@gnﬁ%ﬁag)n?}{idﬁm ch the conmpound of
formula W0 2009/ 071523PCT/ EP2008/ 066580 16 is

react ed At A~NEt SO3H in order to obtain a

m)no%toh sul fonate salt of this conmpound.
2

with a compound of formula

NSV

5
A further object of the present invention is the following process E1, based on
the above processes D, D1 or D2, and in which the compound of formula
10
15

A further object of the present invention is the following process E2, based on

the above process E1, and in which the compound of formula
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15

5 A further object of the present invention is the
follow ng process H, based on the above process G
whi ch conprises a step of mlling of the

n hanesul fonate salt of the compound.
WO&?@Zﬂgiﬁzg PCJTﬂ%(rsgsssso

invention will be described in nore detal
in the follow ng by way 1b of exanpl es, which are
illustrative of further enbodi nents and shall not
construeqa lAwjtation of the invention. Exanple 1:
Synt hesi sy,et e 6- met hoxycar bonyl-2-oxindole in

y r 20kg of 4-chloro-3-nitro-benzoic acid (
99,22nol Y15 suspended in 76L nethanol. 5, 9kg
t hi onyl chl ofi de (49, 62npl) is added within 15 mi nutes

i28B0fhdchy t58End 8lcoritindDfierisa After cooling to
about 5C,° the product is isolated by centrifugation

and dryin 5C. Yield: 19, 0kg (88, 8% of
t heor ebj C t) Purity (HPLCO): 99, 8% 25Synt hesi s

of propdhedi oi cid,
[ 4- (et Hoxycaronyl) - 2- ni trophenyl ] -, di et hyl ester
WO 2009/ 071523P€T/ EP2008/ 066580 17 12, 87kg of rmal onic

' ' (97,41npl) is added to a hot
‘@31 %FP@‘IE’B?E}‘EK‘;%Z@"%% 73kg sodi umterlLanyl ate
(97, 41rnol J~in 35L 1- nethyl-2-pyrrolidinone (NW). A
solutign of 10kg benzoic acid, 4-chloro3-nitro-,
nmet hyj 4 (46,38l ) in 25L
1- met vy 2-pyrrolidinone i s added 5at 75C. After
stirring for 1.5 hours at about 75C and cooling to
20C, the m xture is acidified with 100L dil uted

RS RGBSttt R B PR il

centrifugation and drying at 40C. Yield: 13, 78kg
(95, 4% oi cal anmount)
~C >:
0]

Q

o}
Cl

A further object of the present invention is the following process E3, based on

the above process E2, and in which the compound of formula
\n/c[ko
/O
G >:O
Cl

is obtained by reacting a compound of formula

O
0 N

o H

with a compound of formula

CI\/IO‘LOJ)\/CI -



10Purity (HPLCO): 99,9% Alternatively, propanedioic

acid, [4-(nmethoxycarbonyl)-2-nitrophenylk

di met hyl ester can be synthesized as foll ows: 33, 1kg

of | oni ¢ acid, dinethylester (250, 6nol)
‘Voﬁgﬁg%F§315acid, 4-chloro-3-nitro-, nethyle??gpﬁémgﬁaﬁal

(125, 3npl) are subsequently added to a sol ution of

45, 1kg sodi um net hyl ate (250, 6nol) in 172kg

A furireh pbiachyt the Ipretiemb inye(NvP)s the Tolbging\prasess Fi basason the

tverees St Bt d el SBeEOR bR RIR” Och ori c

ane tenperature, the mxture is seeded,
o0C and stirred for an additional
hour . “Thg r€sUlting crystals are isol ated by
centrifugation” washed and dryed at 40C. Yield: 37,5

. % Of ot j anmount) Purity (HPLC): 99, 7%
'gggg?ﬁ'? 8e§ %hegﬁﬁ)@hg%ﬁé&fycar bony1- 2-oxi ndole A

5  sol ut(i)esteoificdiRiogfia cpapadicodidoeoild,
[ 4- (met hoxycarhonyO- 2- nitrophenyl] -, dinethylester
(41, 77m)1) 8L acetic acid is hydrogenated at 45C
and under.240A500psi in the presence of 1,3kg Pd/C
10% Mftler 30 Btandstill of the hydrogenation, the
reacti oPis héeated up to 115C for 2 hours. The

catalyst.is filtereéj %f ar|1d 180L water is added at
about© 888N FFBMRCHRA & "9 TR ol ated after cooling to

5C, centri lion and drying at 50C. Yield: 6,96kg
(87, 2% of oretical anpbunt) WO
2009/ 9 EP2008/ 066580 18 Pur i ty (HPLO): 99, 8%

Exanpl e @: Synghesis of the "chlorin de"
met hyl - 1- (chl orodcet yl y2- oxoi ndol i ne- 6- car boxyl at e)
(i) reacting the product of the reaction (i) with malonic acid dimethylester,

10 to obtain a compound of formula

(iii) performing a cyciisation of the product of the reaction (ii) by a

reaction of hydrogenation.

15 A further object of the present invention is the following process G, based on
the above processes D, D1, D2, E1, E2, E3 or F, and in which the compound of

formula
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9 843 6- met hoxycar bonyl- 2-"chl ori m de" oxi ndol 5
Met hod 1 6- net hoxycar bonyl- 2- oxi ndol e (400 g; 2,071
nol) is suspended in toluene (1200 m) at room

Woitzg‘%glrsg%ur e. Chl o_roaceti c a_nhydri de (5409; &%OME%SO

ded to this suspepsion. The m xture i's heat
to reflux for 3 h, then cooled to 80 C and net hyl
cycl ohexane (600 m) is added within 30 mn. The
resul ting suspens\igg’oi/ yrt her cool ed down to room
tenperature withinm inj The nother liquor is

separated and t olidms washed with ice cold
nmet hanol (400ym The crystals are dried to afford
515, 59 (93, the "chlorimde" 15 conpound as a

white solid. INQ/R(SOO MHz, DMBO-d6) 6: 8,66 (s, 1
H 6-H): 78 J=8,3 Hz, 1 H 8H; 7,52 (d, J =
4,98 (s, 2 H 15-H2); 3,95 (s, 3
H 18°H3); 3,88 (s, 2 H 3-H2). 13C NMR (126 Mz,
DI\/SOd6)6 174,7(C-2); 36,0 (C—3) 131,0(C 4); 140, 8
(C-5); 1157 (C-6): 128,9 (C-7); 126,1 (C-8): 124,6

%%%ﬁd 3‘@@ ,5285 é@g}?@ﬁb %Wnoeﬁ% gﬁlﬁnga?é salbéf this

Al NA: C 53 85; H 3.77; A, 13.25; N, 5.23.
Found C 52.18; H 3.64; 4, 12. 89 N, 5.00. Method
2

A further object of the present invention is the following process H, based on the
above process G, which comprises a step of milling of the monoethanesulfonate

salt of the compound.

The present invention will be described in more details in the following by way
of examples, which are iltustrative of further embodiments and shall not

construe a limitation of the invention.

Example 1: Synthesis of the 8-methoxycarbonyl-2-oxindole in accordance with
the process shown in synthesis scheme C.

Synthesis of benzoic acid, 4-chioro-3-nitro-, methylester

20kg of 4-chioro-3-nitro-benzoic acid ( 99,22mol) is suspended in 76L
methanol. 5,9kg thionyichioride (49,62mol) is added within 15 minutes
and refluxed for about 3 hours. After cooling to about 5°C, the product is
isolated by centrifugation and drying at 45°C.

Yield: 19,0kg (88,8% of theoretical amount)

Purity (HPLC): 99,8%

Synthesis of propanedioic acid, [4-(methoxycarbonyl)-2-nitrophenyl]-,
dimethylester
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6- Met hoxycar bony1l- 2- oxi ndol e (109; 0,052 nol) is
suspended in n-butyl acetate 25(25 nl) at room
tenperature. To this suspension a solution of

Wo%gég?oa?ﬂgetl C anhydr| de (12,8 g; 0,037 nol) ﬂc‘hﬁ}z&%é{dsso

(25 M) is added pithin 3 min. The mXxture iIs
heated to reflux for 2 h, then cooled to 85 C and

nmet hyl cycl ohexane (20 rr1) is added. The resulting
suspdadidg of salanic Aeid, @lﬁlﬂﬂé)deﬂgmw fbnol) is added to a hot

and SOURARTE) S PR3 0aE iR b 0o PRGN 71 98C
and tnfethygcd-pytralglinoms { BN Ahsaltﬁtohaﬂd[)kgj beﬁzmt Rciglt 4-chloro-

D Hhires Mebglogr 4a Jomphi PR daAbfuRh wifiglidadlé R e

sl i gl V5°weiﬁe¢\étuﬁm |er 1.5 Houegrat gbait 75y iahedTosliny tot 20°C,
"“chl orenol " &ﬁhloroacet

[ et N&WW@@ ﬁfﬁﬂleﬁw* HQLOiied %%ﬁg@eﬁ% agig i okl 1 -fter

e) i t lat oni s
cycHsS |rr1 for 1h|5 hours %t abou Sththf product is isolated by

10|\/btcamrmga(noh|and@ay:@gym§10‘zc oxoi ndol i ne- 6- car boxyl at e

(12, o t ol 60 m
b ot (AR BB PR AR SRl P T 2 g
0, 15Punigy} HRPLC)ade e t 0 thl S suspension. The m xture

is heated to not less than 104 C and tri net hyl
ort hobenzoate (20,0 g; 0,108 nol) is added within 60

mn. A@éfhdﬂi@e?h@roééﬁéd|bi@ﬁaditﬁf[4Qﬂe&@yé&b@ﬁﬂp&ﬁﬁtwphenyl]-
stirring at he sanme tenperature for 153 h, volatile

part@‘fﬁﬁthvlﬁétqfé’aﬁtqeﬂnmeﬂzﬁﬂé‘%fpﬁow 'stilled off. The
CO”C%%t{k@tdf%@ﬁuc*a% Hﬁf‘?&t@yl@ﬁte EBG”Gﬁxdl)Saﬂtﬁi@f Okg benzoic

constant “by repl acenent |s i11ed part by
t ol uenid, ¢4dilareB-nitrhe rmetRylester i (428 Soabkrré @hsequantly added

ghlb;i%%esr?f%t'?% o480 q s nth I’%Igﬁe&z}wrﬁrﬁolgﬁ 172kg 1-methyi-

m xt lIL@/rm‘hdtnoheleNMP()&t 2D)C ahiterettinyrig fac éttaltauré &t adgut 45°C
Al er rc%oﬂgg tolf?(]% 9ne rgn:ll)dtgre/% amdlflela with 2481 diluted
hydrochloric acid. At the same temperature, the mixture is seeded, then
cooled to 0°C and stirred for an additional hour. The resulting crystals are
isolated by centrifugation, washed and dryed at 40°C.
Yield: 37,5 kg (86% of theoretical amount)
Purity (HPLC): 89,7%

Synthesis of 6-methoxycarbonyl-2-oxindole

A solution of 13kg propanedioic acid, [4-(methoxycarbonyl)-2-
nitrophenyl]-, dimethylester (41,77mol) in 88L acetic acid is hydrogenated
at 45°C and under 40-50 psi in the presence of 1,3kg Pd/C 10%. After
standstill of the hydrogenation, the reaction is heated up to 115°C for 2
hours. The catalyst is filtered off and 180L water is added at about 50°C.
The product is isolated after cooling to 5°C, centrifugation and drying at
50°C.

Yield: 6,96kg (87,2% of theoretical amount)
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20 "chl orenol " conpound are isolated as slightly
yeIIow crystals. 1H NWR (500 MHz, DMSO-d6) 6: 8,73
=1,5Hz, 1 H 6-H; 809 (d, J =28,0 Hz, 1 H,

wo% %’71(13 90 (dd, J =81, 1,5 H,, 1H 8- "')%(ﬁmi&%ogmﬁssso

H 21-H, 22-H,,423-H, 24-H, 25
(s, 2 H, 18H2) 3.89 (s, 3 H 27-H3); 3,78 (5, 3 H,
15-H3). 13C- NMR (126 MHz, DMBO-d6) 6: 165,9 (C-2 +
C16) Putiy3(HPLQ): 9989427, 4; 128, 6; 130,0; 135, 4 25(C 4
+ G5+ CG7 + CG20); 1151 (CG6); 126,1 (C8); 122,5
(C-9); 166,7 (C-10); 173,4 (C-13); 58,4 (C-15); 46,4
Ex@ride 2. $P8hBsi6 6 Be “chibrizde” Gnathyi1Qei6)oace 35

C. 23) MS: niz 386 (MeH).1. Anal.
QS‘QI"@&"“?' rca@é?%%@? NO6: C, 62.27: H 4.18° O, 9.19:
N 3.63. Found: C, 62.21; H 4.03; O, 8%99 N 3.52

WD 2009/ 071523PCT/ EP20081066580 20 Mta

Met hyl - J={cbl or oacet yl )g 2-@xoi ndol bne 6 Qe
04%—p! ) ¢ us erg;ied A1, m§ at
TRgr at ur e. \A)Epl C anhylfrl dq) 9750 1,1157

w
is added,to this suspensTon. Thetm xtureIs
heat@d to reflux, trinmethyl orthobenzoate (20 0 g,
0,108 nmol) is added within 40 mn ang he t|ng
maibrhethoatood-24 h. The mixture is cOS™BE down to 0C
and t he®¥®her 1iquor is separated. The solid is
subsequent|ly washed with xylene (14 nl) and a m xture
of xylene (8 m) and et hyl acetate (8 m). After

dryi %tﬂjl@% g (81,0 %9 of the 10 "chl orenol™ conpound

are as yellow crystals. Method 3
aviethdxytarpohyle2-osindole-(200 goE:ﬂi’dl el iscsuspendsy indplyene

(3t o BBl HIBERIRE D BLYSIE 5B hon
atﬁ@dléhﬁehépenslcﬂd ded rhiaturéissheated tmssfion forthb, ﬂnientcon;bd to
A G b S RS HRCLRHRTERT B, P S
é’ﬂﬁb@ﬁéﬂ)ﬁ‘ %dfuﬁﬁér é’ocfled d6%n Ad Xddh Qemﬁez%‘ﬂﬂbﬁﬂtmfp@o _rmﬁ TheC

t he not her quor is separated. The solid

|1 S

rneubeewtls wmﬁaweoand the 510611 @W@SQ%WIW jeeLad grethanol (400
o G eiey TR b AIB SPS SIS RGP UE Rhmie:
mnmmddasaa whits sbéid. S H-NNR R0 MH;ls@MS@-dE)@rﬁpﬁife(ﬂ1 H, 6-H);

hy
75%@ S %E‘LGb%ie‘% Ep’lo}eﬁgﬁ‘?zﬁongrﬁ' oY H & 4085 2 SHye
395 (s, 3H, 18-Hs); 3,88 (s, 2 H, 3-Hy). "°C-NMR (126 MHz, DMSO de) o
174,7 (C-2); 36,0 (C-3); 131,0 (C-4); 140,8 (C-5); 115,7 (C-6); 128,9 (C-7);
126,1 (C-8); 124,6 (C-9); 166,6 (C-10); 165,8 (C-13); 46,1 (C-15); 52,3 (C-18).
MS: m/z 268 (M+H)*. Anal. calcd. for C12H1cCINO4: C, 53.85; H, 3.77; Cl, 13.25;
N, 5.23. Found: C, 52.18; H, 3.64; Cl, 12.89; N, 5.00.

Method 2
6-Methoxycarbonyl-2-oxindole (10 g; 0.052 mol) is suspended in n-butyl acetate
(25 ml) at room temperature. To this suspension a solution of chioroacetic
anhydride (12,8 g; 0,037 mol) in n-butyl acetate (25 ml) is added within 3 min.
The mixture is heated to reflux for 2 h, then cooled to 85 °C and methyl

cyclohexane (20 ml) is added. The resulting suspension is further cooled down
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25Method 1 A solution of potassium hydroxide (0,41
g, 0,006 nol) in nethanol (4 mM) is added at 63 Cto
a suspension of nethyl-1-(chloroacetyl)-3-

Woég@@?gﬁ%(phenyl ) met hyl ene) - 2- oxoi ndol i ne- 6-£a7K8%%lnadsso

0,020 nol) in
2009/ 071523PCT1EP20081066580 21 nethanol (32 ml). The
m xture is then stirred for 30 mn, cooled to O C and
temomita@peetmiauwastim@d foo? h2 The mgtherliguor isrsepasied end the

S S
B b5 woSnaPRE Supthay PRIFADNRY dnfflebrBptontie, Blo thistals
a6 dyied ke@wfrerdyst, 2lgy 91, BHNyRheSablokhide” CoBipduna aS &08ightly
Ee, 1H 1-H); 7,88 (d, J =7,85Hz, 1 H 9-H; 7,75
yﬁ?wfo - 8-H); 7,52 - 7,56 (m 3 H, 18-H, 19-H,

20-H) ; 740- 745(m 3H 6H 17-H, 21-H); 3,92

s, 3 4 13- H3) . 13CNMR (126
Bsowthemspém% Ql)wl (methxl ‘(@féqroa@%tﬁl)éi (C4);

[@%?rh‘%y i‘*fem%%%’é%‘heq%‘?"’i“dg%ﬁs)% éé}go’lﬁ&? 2 (7 11) 57,6

(C-13); 167,2(C 14); 128,7 afit 128,9 (C 17, C 18,

o-CHs . e 05 2
O-cH, HC’O 73
?Hs o frimethyl orthobenzoate 5 s, 29
-
O
“ 23 Sl
0. 18 2 12
0] >\\ ~. 5 N
o] - H,C™ "C" "CH, 26 ‘” 7 " 1)10\\
1?0 o 18\19
1 Ci
"chlorimide” " chiorenol®
Method 1

Methyl-1-(chioroacetyl)-2-oxoindoline-6-carboxylate (12,0 g; 0,045 mol) is
suspended in foluene (60 ml) at ambient temperature. Acetic anhydride (16,2 g;
0,157 mol) is added to this suspension. The mixture is heated to not less than
104 °C and trimethyl orthobenzoate (20,0 g; 0,108 mol} is added within 60 min.
During the addition period and subsequent stirring at the same temperature for

3 h, volatile parts of the reaction mixture are distilled off. The concentration of
the reaction mixture is kept constant by replacement of the distilled part by
toluene {40 mi). The mixture is cooled down to 5 °C, stirred for 1 h and filtrated.
The solid is subsequently washed with toluene (14 ml) and with a mixture of
toluene (8 ml) and ethyl acetate (8 ml). After drying, 16,3 g (91,7 %) of the
“chlorenol” compound are isolated as slightly yellow crystals. 'H-NMR (500 MHz,
DMSO-ds) 6: 8,73 (d, J = 1,5 Hz, 1 H, 6-H); 8,08 (d, J = 8,0 Hz, 1 H, 9-H); 7,90
(dd, J = 8,1; 1,5 Hz, 1 H, 8-H); 7,61 — 7,48 (m, 5 H, 21-H, 22-H, 23-H, 24-H, 25-
H); 4,85 (s, 2 H, 18-Hz); 3,89 (s, 3 H, 27-H3); 3,78 (s, 3 H, 15-H3). "’C-NMR (126
MHz, DMSO-dg) 8: 165,9 (C-2 + C16); 103,9 (C-3); 127,4; 128,6; 130,0; 135,4
(C-4 + C-5 + C-7 + C-20); 115,1 (C-6); 126,1 (C-8); 122,5 (C-9); 166,7 (C-10);
173,4 (C-13); 58,4 (C-15); 46,4 (C-18); 128,6 (C-21 + C-22 + C-24 + C-25);
130,5 (C-23); 52,2 (C-27). MS: m/z 386 (M+H)". Anal. calcd. for C2H1sCINOs: C,
62.27: H, 4.18; Cl, 9.19; N, 3.63. Found: C, 62.21; H, 4.03; Cl, 8.99; N, 3.52.
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wo:}@{:)ﬁﬁszsl (chl oroacetyl) - 33[ net hoxy( phenyQOret

C 20, CG21); 130,5 10(C19); 52,1 (G23). M5 (mMz):
310 (M+ H Anal. calcd. for C181-115N04: C, 69. 89;
H 4.89; N 4.53. Found: C, 69.34; H 4.92; N, 4.56.

A suspensi on of Cﬁ* Pz(mg{l()ﬁﬁsst}

- 150xo0i ndol i ne- 6- car boxy ate (7,0 g; 0,018 rml) in
nmet hanol (28 m) is heated to reflux. Wthin 3 mn, a
sol uti on of sodi um net hoxi de in nethanol (0,24 g, 30
% ( h 2001 nol) is added to this suspension. The
m xt then stirred for 30 mn, cooled to 5 C and

I\ﬁétihylgi —(tg‘lldrﬁadﬁylr)&_&bxmcﬂine—&odrbg)@,ﬂn?te (12, i((j)l gd r(laﬂM&mpl)tm e
sol | I's washe 1 t han
SHFP%?QP%'WEHFQQW 1%}?51 aggmpa p@éﬁ*&? 'S%I”E%fﬂf%uﬁ& 29;

0313573/@1'0! )%Va&dﬂé@f@ﬂh% sd%bhgsn 3Theﬁnﬁ>u§:@a§ Bie@tbdab reflux, trimethyl
| -"1- (chl or oacet oxy(phenyOTet hyl eneé -2

hy
orth@ta@mmﬁw (206 @épﬁdﬂ‘)'l) i@t@ﬂk@@ within 48 rejp angd)eatipg |
lo
nﬁ'@h@ﬂ%@ fok grr?e]t %élngxgtufﬂﬁ &l n@%h%(ﬁ% 'Ec?f) B"andbthé%éthbl\?\[/)muor is
s@pé@dedrdTh)e soflidris aetosam|ubutlseuraam¢mwﬁbml@n@|(1'% ml}wr)d a mjxture

e AL LA BB L B o

crﬂofmloﬁto@mmnﬁ@re&drmed\hsqelltbwlctysaals.on, the solid is
washed with nmethanol (24 ml) and dried to afford 5,9
g (91,2 %9 of the "enolindole" conmpound as yel |l ow
Cryshsiisod 30 WO 2009/ 071523PCT/ EP2008/ 066580 22

Methyl-1-(chloroacetyl)-2-oxoindoline-6-carboxylate (12,0 g; 0,045 mol) is
suspended in toluene (80 ml) at ambient temperature. Acetic anhydride (16,2 g;
0,157 mol) is added to this suspension. The mixture is heated to reflux, trimethyl
orthobenzoate (20,0 g; 0,108 mol) is added within 40 min and heating is
maintained for 3 h. The mixture is cooled down to 0 °C and the mother liquor is
separated. The solid is subsequently washed with toluene (14 ml) and a mixture
of toluene (8 ml) and ethyl acetate (8 ml). After drying 15,3 g (87,3 %) of the

“chiorenol” compound are isolated as fawn crystals.

Example 4: Synthesis of the “enolindoie” {methyl-3-
[methoxy(phenyl)methylene]-2-oxcindoline-6-carboxylate)

base

"chlorenot” "enolindole”

Method 1
A solution of potassium hydroxide {0,41 g, 0,006 mol) in methanol (4 ml) is
added at 63 °C to a suspension of methyl-1-(chloroacetyl)-3-
[methoxy(phenyl)methylene]-2-oxoindoline-6-carboxylate (8,0 g; 0,020 mol) in
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Method 1 A suspension of N-nethyl-4-nitroaniline
(140 g; 0,920 nol) in ethyl acetate 5(400 m) is
heated to 70 C. Wthin 90 mn, chloro acetylchloride

1,009 nol) is added to this suspen
wol r2 ?q ?szn S}‘c‘;i‘/h’zﬁdﬂ@ﬁssso

g solution is they refluxed for 1 h, coo
to 60 C and nethyl cycl ohexane (245 ml) is added. The

suspension is further cooled down to O C and stirred
rhethancl{32 Thip Theabitwre isdhenustisreddor 30 miniceglediadhdgand

%45'( rF% gﬁﬁ%’)x{? QC%HOE ?or d rﬁ%iﬁﬁ%ﬁom tbg@@ﬁ{%sh,%sweﬁwm fr@itfnol

(24 mhipand dety td afardmOnd 4 ‘M] ot thedepsindbke” compNNRd as

Vel .cryetgi: fioiR 5 Wi, Socl o glogte” o M1y gt id = 7

Hz,H H991)Fﬂ)7 7853131(;% ,8-BI)H;,522-168 (m 136, BRI, (152K, BBIH); 7,40 —
+
7(4,5&m+3d:l &yt 1174E;+ @ (Fdi §)92 (fes% Hslzéd*g)é?i@ﬁ %J@%) °C-

RAIBEMIB. QBCLTb 168 816 HM 07.2h-3) 1 amg e B4 3802 (C-5);

109,4(C-95;128,2 3n9928@A (C- 15071@) 1@3 q@:@, 12%1 Ho®):21 7041 (C-

ﬁﬁf?ﬁ@jb%y 6 g@t@é‘ E%%%EBO% 224%38009260 &334 1305

(L D) B2 15023), ws okt OO R Anvad. et far %Hm@m@

atoi 2 ety redrund R FEASAR ton 1< Then

refluxed for 1 h, cooled to 75 C C and net hyl
cycl ohexane (80 rH) is added. After seeding at 60 C,
the Methe®dion is further cooled down to 0 C and

&%b Efgodf r&%thxeir K%Iér%%ﬁé%ﬂ%—[ﬁétﬁ&iﬁphéwyﬁ)Hétiﬁﬁéﬁ’éjvz-

cycl ohexane

m«oewqbne-@t@rbexmteéa 0w Gt rrgetfger(qk 8233”%'5 freatedldo

50 G2 PRSI R BB PR Alfetnalls 0,24 6, 30 %

(w/w), 0,001 mo!) is added to this suspension. The mixture is then stirred for 30
min, cooled to 5 °C and stirring is maintained for 2 h. After filtration, the solid is
washed with methanol (9 mt) and dried to afford 5,4 g (89,7 %) of the

“enolindole” compound as yeliow crystals.

Method 3
A suspension of methyl-1-(chloroacetyl)-3-[methoxy(phenyl)methylene}-2-
oxoindoline-6-carboxylate (8,0 g; 0,021 mol) in methanol (32 mi) is heated o
reflux. A sotution of sodium methoxide in methanol (0,74 g, 30 % (w/w),
0,004 mol), further diluted with methanol (4 ml), is added dropwise to this
suspension. The mixture is then stirred for 90 min, cooled to 0 °C and stirring is
maintained for 2 h. After filiration, the solid is washed with methanol (24 ml) and
dried to afford 5,9 g (91,2 %) of the “enolindole” compound as yellow crystals.

Example 5: Synthesis of the “chloroacetyl” (N-(4-nitroaniiino)-N-methyl-2-chioro-

acetamide)
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Exanpl e 6: Synthesis of the "nitroaniline"
(N-(4-nitrophenyl)-Nnethyl-2-(4-

Eret hyl pi perazi n-1-yl)acetam de) and of the "aniline"
-am nophenyl) - Nmet hy1- 2- (4- net hyl pi '
Wonzl-‘}li"g"éf’?g]cet amide) HN CHg-, 111 00 9 CH 15 TRHE008g66580
16 1<%1...V-h 15 4 100 N 213r\LCH3 314is "aniline"

Met hod 1 A suspensi on of
N-(4-nitro Pi I i no) - N-met hyl - 2-chl or o- acet am de (129-,10
g; 0,087 n§§ in toluene (110 M) is heated to 4Q '33 »

Wt hi p~30 _RHNn, 1- nethyl pi perazine (21,9 ;0%
ol ) dded dropwi se. After purging %t 16 @
O\NJ, 14 ‘|I\I|+2

O
1 0
1l 8
O © 15
"N-methyl-4-nitroaniling” "chloroacetyl”
Method 1

A suspension of N-methyi-4-nitroaniline (140 g; 0,920 mot) in ethyl acetate
(400 ml) is heated to 70 °C. Within 90 min, chloro acetylchloride (114 g;

1,009 mol) is added to this suspension. The resulting solution is then refluxed
for 1 h, cooled to 60 °C and methy! cyclohexane (245 ml) is added. The
suspension is further cooled down to 0 °C and stirred for 1 h. The reaction
mixture is filtrated, washed with methyl cyclohexane (285 ml) and the precipitate
is dried to afford 210,4 g (92,7 %) of the “chloroacetyl” compound as white
crystals. '"H-NMR (500 MHz, DMSO-dg) &: 8,29 (d, J = 8,5 Hz, 2 H, 1-H + 3-H);
7.69(d, J=8,5Hz, 2 H, 4-H + 6-H); 4,35 (s, 2 H, 9-Hy); 3,33 (s, 3 H, 12-Hs).
3C-NMR (126 MHz, DMSO-dg) 5: 124,6 (C-1 + C-3); 145,6 (C-2); 127,4 (C-4 +
C-6); 148,6 (C-5); 165,6 (C-8); 42,7 (C-9); 37,2 (C-12).MS (m/z): 229 (M + H)".
Anal. caled. for CsHgCIN2O4: C, 47,28; H, 3,97; N, 12,25. Found: C, 47.26; H,
3.99; Cl, 15.73; N, 12.29.

Method 2
A suspension of N-methyl-4-nitroaniline (20,0 g; 0,131 mol) in ethyl acetate
(20 ml) is heated to 60 °C. Within 15 min, a solution of chloro acetic anhydride
(26,0 g; 0,151 mol) in ethy! acetate (60 mi) is added to this suspension. The
resulting solution is then refluxed for 1 h, cooled to 75 °C °C and methyl
cyclohexane (80 ml) is added. After seeding at 60 °C, the suspension is further
cooled down to 0 °C and stirred for 1 h. The reaction mixture is filirated, washed
with methyl cyciohexane (40 ml) and the precipitate is dried to afford 25,9 g

(83,3 %) of the “chloroacetyl” compound as grey crystals.
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10 dropping funnel wth toluene (5 m) the reaction
m xture is stirred for 2 h at 55 C, cool ed to anbi ent
tenperature and washed with water (15 m). The

r | ayer is diluted with isopropanol
wogzrq%)"i’(ﬁ Osfz (pk Q% #Fhas neess0

T (10% 1,0 g) is pdded. After subsequent
hydr ogenat i on (H2 4 bar) at 20 C the catalyst is
renoved. Approximately 4/5 of the volune of the

Exanaple 6n §ysibess odithe gntmreimp«sméﬂwr@hes@loth! medhyt-2-(4-

in si
eIl TN B e oR] SRPBHFE o M gN R bRsBEY
rhethy b2 C4-anethpipdettin- ’I'Jyde)acelamlda)n m xture is further
cooled to O C and stirred for 3 h at the sane
tenperature. After filtration, the solid is washed
with ice ggld tol uene m) and dried to gjford

2029(8§3O )/ 0) of\t “ani | i ne" conpound ‘as white
crys WNNR (%Qo/ DVSO- d5) ag’m/tq

= 8, 25H 4-H ﬂ—ﬁ—f-l)%ﬁS (& J A H,
1g74+ H)522(2H 19H2)304N( H9H3) “CH,
2,99 (s, 11-H2); 2,32 (m 4 H, al3-H2 +.1
2,23 (m"”aff'“ , 14-H2 + 16-H2): 2,10 (s, 3 H"'"iaa?"'lls).
13C-NVR (126 MHz, DVBO-d5) 6: 114, 0 (c 1 + G Bydgc. H,
148,0 (C-2): 127,6 (C-4 + C6); 131,5 (C5);
168.9(C-8); 36,9 (C-9); 58,5 (C 11): 52,64(c§'133 + Co
WD 20091071523PCT1EP2008/ 066580 24 17) &4~ (;\1.4/»1
C-16): 45,7 (C-18). M (i z): 263(!\@@ !
calcd. for Gl4H22N40: C, 64.09; HH-& 19 36\/ “CH,
Found: C, 64.05; H 8.43; N, 21.39. Metfod 2 5 A *
suspensi on of “aniine”

N- (4Metheé®ani I i no) - N-met hyl - 2-chl oro-acet am de (14,5

; 0,063 nol) in eth acetate (65 m) is heated to
Aoaspension of Noth- mtr@animowtmytrm BePioToReCRms (4.0 6

IR R e o

methelpipmEmnazine (21,2 gi 8 %ﬁlmtnléds addesidrgpivise. Sbempurging of the

35058 el Wt b eh S FRRT Db B dRf) ARRRET My 6 £ a
STt Aesliryi s oot 1,
Craaan 1ayeq 'sttﬂ teshyih ISHPreRANG) 1%5@@@&319{ ?%ﬁo% 3&%95 ISt
a@a@uenﬁeﬂﬁjmsaj@émg@dmgé?@ubn ¢1914 Bt a2l S e Bhtalyst ke

catal yst is renov cr% filtration and the solvent is
r@v@u@qd Arrgosimagy é/5 ahiberveiina oh erresyiiipg spigition is

@fircgt ? @@t grre%‘?ﬁh@p [és%ﬁ% i) ssﬁ[ygg in eth lacetate

rys |zed ter 1 tration and dryin

49
((zetmmaﬁa tabdierten{d 47 aml) heated tod@Pp'€utteraceoled to e@ aalsi seeded.

I'!?I rtfget% EII)@[M_G(% ﬁrﬁﬁrﬁpie& tW@ ?ﬁ& %tlr?% fol?% h Q{Ifhle'ggl%e
témbbbdt@z@r besyilirafibrivehd yoliduz wagheainkith ice cold toluene (40 mi)

Al dris BT B2 A 2 e Pl e anling gomeauag 5 afhite systals.

1Plf-Nl\/IR(SOOMHz DMSOds)B 690(d J=85Hz,2H, 4-H + 6-H); 6,65 (d, J
met hy1- 3- [ met hoxy(phen | enef - 2-'oxoi ndol i ne-6-

Bt yA ol DHA O, B bl (e, 31D SH0) 276 6, 2 K,
M4 375NAPRANYAS HN-BE N 224 B, 4 H, 14-H, + 16-H); 2,10 (s, 3 H,

18-Hs). *C-NMR (126 MHz, DMSOQ-ds) &: 114,0 (C-1 + C-3); 148,0 (C-2); 127,6
(C-4 + C-6); 131,5 (C-5); 168,9 (C-8); 36,9 (C-9); 58,5 (C-11); 52,4 (C-13 + C-



25 net hyl pi perazi n-1-yQacetam de (8,6 g; 0,032 nol)
in a mxture of nethanol (72 nl) and
N, N-di net hyl formam de (18 nl) is heated to refl ux.

woz&&sﬁﬁg&h of refl uxi ng the suspension is C%T%zg&y{y@“so

and stirring is maj,ntained for WO
2009/ 071523PCl MP2008/ 066580 25 additional 2 h. The
solidis filtered, washed wi th net hanol i_ﬁg m ) and
)i 2H6HG-f £ 6 16)1357 (§-188MS (ay/zy1263r(M + &hHi -|An®S calcd. for

d | | ! .
%w%%w@; cebt B'SW 27,5, Sol T pE88 143 Ny 21.90.
7,61 (t; Hz, 1H 33H) 7,57 (t, J = 7,5 Hz,
H + 34- 7,50 (d, J =7,7 Hz, 2 H 31-H 5+
35-H’ﬁ'19-ql-§(dl_?]=16l(-|z 1 H 29-H: 7,20 (dd, J =
5 Aﬁsé’speﬁs@n"& N- @4 hitro&ﬁmh%) N7mét31y( chhlbr&aﬁef&nhﬂe (4, Hlg;

oslgéarr@)lur? :galt_l%l gc%ta’pqz(%Slm\.){ls heAtes % 507@ y\gtmrgémmkﬂ 1-

rﬁ&hg@peré‘zéﬂg(m ﬂzo Wgslrﬁoﬂr%) add%d7<9 }_é\msezAﬁbr ;§Jr§?—1§ ;of the

dropriay furrBOWKIVRHyL 26etEe (7 DNEGE d@ctt@n resiuge @@trzred at 50 °C

f? i 58 mn?zq\gé egdﬁ’o%mblgﬂg()emdéia%é 0 Washell dith Fatdid7 mi). The

10 cﬁ@éﬂle la'iféN&OditutéEj wil idPropdnd (ABmi )15, dric2l. s sédlurrdsulphate.

A@rﬁypa@ an@?rréinhgﬁﬁm”fb@ys SRR AR

HI‘@F 3@39} & an%lgﬁt‘lteﬁ@e}ataﬂﬂwﬁhout cooling. Subsequently
“a

m nophenyl -N-neth

tQ@ﬁ@tﬁ’W (51 1681048 dry i %W%ﬁlﬁe@lw isievgpopted st GG The
e j eég ‘?‘PQBué 180sted & é‘(ﬁzlt cooefte é?@(ﬁ hﬂ*)xarfoorrec@sﬁalihzed After

t1ng suspension | down t
15 fWrathxnranti drymgdl (54 gr(ﬁDﬁg%l) of thei° ﬁﬂanﬁ”e@mmunﬂ af e lwlﬁtéﬂ as
Jt é,x% RN, the solid is washed with ice cold
tr"‘ (80 ni) and dried to afford 31,0 g (89,0 %
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31 15
“aniline : R 1%
N2

S
% 19H
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27
CH 36
40| 3 21> o
Q.37 N 2
3 28 o 2 om)
o} PR
"enolindole” 2 aniino
Method 1

A suspension of methyl-3-[methoxy(pheny!)methyiene]-2-oxoindoline-6-
carboxylate (10,0 g; 0,032 mol) and N-(4-aminophenyl)-N-methyl-2-(4-

25  methylpiperazin-1-yl)acetamide (8,6 g; 0,032 mol} in a mixiure of methanol
(72 ml) and N,N-dimethylformamide (18 ml) is heated to refiux. Aiter 7 h of

refluxing the suspension is cooled down to 0 °C and stirring is maintained for
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nmet hoxycar bony1- 2-i ndol i none, nonoet hanesul fonate
CN-cht, NJ 31 32( N 30 12 34 28-N 411 CH 555-9 -3 37

WO%QP%%{%Z? > 36 A6 °34NLINO'3 Z11 PCT/EP2008/066580

met yl - pi perazi n- Ixyl) - met hyl car bonyl) - N-ne
141-am no) - ani | i no) - 1- phenyl - et hyl enel - 6- net hoxycarb
a%rc]isiéilo}la! 2 h. The solid is filtered, washed with methanol (40 ml) and dried to
afford 15,4 g (88,1 %) of the “anilino” compound as yellow crystals. "H-NMR
(500 MHz, DMSO-ds) 8: 11,00 (s, 1 H, 23-H); 12,23 (s, 19-H); 7,61 (t; J=7,1 Hz,
1H, 33-H); 7,57 (t, J= 7,5 Hz, 2 H, 32-H + 34-H); 7,50 (d, = 7,7 Hz, 2 H, 31-H
+35-H); 7,43 {d, J = 1,6 Hz, 1 H, 29-H); 7,20 (dd, J = 8,3; 1,6 Hz, 1 H, 27-H);
7,13 (d, J = 8,3 Hz, 2 H, 14-H + 18-H); 6,89 (d, 8,3 Hz, 2 H, 15-H + 17-H); 5,84
(d, J = 8,3 Hz, 1 H, 26-H); 3,77 (s, 3 H, 40-H3); 3,06 (m, 3 H, 12-H3); 2,70 (m, 2
H, 8-Hz): 2,19 (m, 8 H, 2-Hy, 3-Ha, 5-H, 6-Hz); 2,11 (s, 3 H, 7-Hg). *C-NMR
(126 MHz, DMSO-ds) &: 54,5 (C-2 + C-6); 52,2 (C-3 + C-5); 45,6 (C-7); 59,1 (C-
8); 168,5 (C-9); 36,6 (C-12); 140,1 (C-13); 127,6 (C-14 + C-18); 123,8 (C-17 +
C-15); 137,0 (C-16); 158,3 (C-20); 97,5 (G-21); 170,1 (C-22); 136,2 (C-24);
128,9 (C-25); 117,2 (C-26); 121,4 (C-27); 124,0(C-28); 109,4 (C-29); 131,9 (G-
30); 128,4 (C-31+ C-35); 129,4 (C-32 + C-34); 130,4 (C-33); 166,3 (C-37); 51,7
(C-40). MS (m/z): 540 (M + H)". Anal. calcd. for C3¢H3sNsO4: C, 69.00; H, 6.16;
N, 12.98. Found: C, 68.05; H, 6.21; N, 12.81.

Method 2
A suspension of methyl-3-[methoxy(phenyl)methylene]-2-oxoindoline-6-
carboxylate (20,0 g; 0,064 mol) and N-(4-aminophenyl)-N-methyl-2-(4-
methylpiperazin-1-yl)acetamide (17,1 g; 0,065 mol) in methanol (180 ml) is
heated to reflux for 7,5 h. The resulting suspension is cooled down to 10 °C
within 1 h and stirring is maintained for 1 h. After filtration, the solid is washed
with ice cold methanol (80 ml) and dried to afford 31,0 g (89,0 %) of the “anilino”

compound as yellow crystals.

Example 8: Synthesis of the 3-Z-[1-(4-(N-({(4-methyl-piperazin-1-yi)-
methylcarbonyl)-N-methyl-amino)-aniiino)-1-phenyl-methylene]-6-
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nﬁﬁgngmso -dg) O 12 26 (s (%1 H); 10,79 (5 1 H 1 H),§,44 (s, 1H, 24-H); 7,64
(m, 1 H, 32-H); 7,59 (m, 2 H, 31-H + 33-H); 7,52 (m, 2 H, 30-H + 34-H); 7,45 (d,
J=1,6Hz, 1H,7-H); 7,20 (dd, J = 8,2; 1,6 Hz, 1 H, 5-H); 7,16 (m, 2 H, 14-H +
16-H); 6,90 (m, 2 H, 13-H + 17-H); 5,85 (d, J = 8,2 Hz, 1 H, 4-H); 3,78 (s, 3 H,
37-Hs); 3,45 — 2,80 (broad m, 4 H, 23-H, + 25-Hy); 3,08 (s, 3 H, 28-Ha); 2,88 (s,
2 H, 20-H,); 2,85 — 2,30 (broad m, 4 H, 22-H, + 26-Hz); 2,75 (s, 3 H, 27-Ha);
2,44 (q, J = 7.4 Hz, 2 H, 39-Hz); 1,09 (t, J = 7,4 Hz, 3 H, 38-Hz). "C-NMR (126
MHz, DMSO-dg) 5: 9,8 (C-38); 36,6 (C-28); 42,3 (C-27); 45,1 (C-39); 51,7 (C-
37); 48,9 (C-22 + C-26); 52,6 (C-23 + C-25); 57,5 (C-20); 97,7 (C-3); 109,5 (C-
7); 117,3 (C-4); 121,4 (C-5); 123,8 (C-13 + C-17); 124,1 (C-6); 127,7 (C-14 + C-
16); 128,4 (C-30 + C-34); 128,8 (C-9); 129,5 (C-31 + C-33); 130,5 (C-32); 132,0
(C-29); 168,5 (C-9); 136,3 (C-8); 137,3 (C-12); 139,5 (C-15); 158,1 (C-10);
166,3 (C-35); 168,0 (C-19); 170,1 (C-2). MS (m/z): 540 (Mpasey + H)". Anal.



28 CLAIMS 1. Process for the manufacture of a conpound
of formula conprising the step of reacting a
compound of forrmula with a conpound of formnula
rized in that the conpound of for '
wog%%[?%%g by base catal yzeg, dechl oroacetyl gﬁ(grrllﬁoz 083166580
conpound of formula 29 2. Process in accordance
with claim1, in which the conpound of fornmula is

astinchiforeCbsby:NsGaSt Cn§047cUnpdantl, 69.680BBZ. KPEAC, 60.40; H,
6.15; N, 10.70;: S, 4.84.,



5 with a conpound of fornula and subsequent

hydr ogenation of the nitro group in an am no group.
3. Process in accordance wit4Pclaim 2, in which the
conpound of fornula NO2 i's obtained by reacting a
conpound of forrmula wth a conpound of fornula

4. Process in accordance with any one of clains 1 to
3, in which the conpound afLAipA®ul a is obtained by
reacting a conpound of formula 30 C with a
conmpound of formula

1. Process for the manufacture of a compound of formula

with a compound of formula
Lo
H\N/©/ \iN/\l
h k/”\

characterized in that the compound of formula
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5 5. Process in accordance with claim4, in which the
conpound of fornmula Cl is aobtained by reacting a
compound of forrmula with a npound of fornula 10
Process in accordance with claimb5, in which the

d f :
227 apBrotist iy aBtiter iy RS E R 5B PRI g

a to obtalp a compound of formula
N 0]
WO T
y LA

is obfain‘ed by reacting a compound of formuia

|
ot
NO; cl-

with a compound of formula

HN/\

Nl

and subsequent hydrogenation of the nitro group in an amino group.

3. Process in accordance With claim 2, in which the compound of formula

!
¢
No{©/ N\ﬁd

is obtained by reacting a compound of formula

with a compound of formula

NS

4. Process in accordance with any one of claims 1 fo 3, in which the

compound of formula

is obtained by reacting a compound of formula



31 (ii) reacting the product of the reaction (i)
with mal onic acid dinethylesé r, to obtain a conpound
of formula 00 O NO2 O 5(iii)Yperform ng a cyclisation
of the product of the reaction (ii) by a reaction of
hydrogenati on. 7. Process in accordance wth any one
of cl ains o 1N which the conpound of formula

10 i s ¥ d wwth EtSO3H in order to obtain a
nonoet hanesul f te salt of this compound. 8.
Process 1n accQrdance with claim7, which further

conprises a stef of 15mlling of the
W@@@érﬂﬁﬁﬁﬁd‘bfﬂﬂﬁ{ﬁa salt of the conpound.
~
0./
o
5 b5 Process in accordance with claim 4, in which the compound of formula
8]
/O\"/m
o >:O

cl

is obtained by reacting a compound of formula

with a compound of formula

N

10
6. Process in accordance with claim 5, in which the compound of formula
O
A N
Is) H
is obtained by the following steps:
15 (i) esterification of a compound of formula

Cl

0

H N

o

i

to obtain a compound of formula
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(i) reacting the product of the reaction (i} with malonic acid dimethylester,

to obtain a compound of formula

o]
oO—

0\
0
-0 NO,
0 .
5 (i} performing a cyclisation of the product of the reaction (ii} by a

reaction of hydrogenation.

7. Process in accordance with any one of claims 1 to 6, in which the

compound of formula

10
is reacted with EtSO3H in order to obtain a monoethanesulfonate salt of this

compound.

8. Process in accordance with claim 7, which further comprises a step of

15 milling of the monoethanesulfonate salt of the compound.



