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WO 2009/071524PCT/EP2008/066581 INDOLINONE DERIVATIVES
AND PROCESS FOR THEIR MANUFACTURE 5 The present invention
relates to specific indolinone derivatives, namely the compounds of

in which RI represents an hydrogen atom or a
W%’F@wg%% PCT/EPI008/066551

-group, and R2 and R3 gach represent an hydrogen atom o
R2 and R3 taken together represent agroup, with the proviso that when
RI represents an hydrogen atom R2 and R3 taken together represent
agroup, 15 and to a process for their manufacture. The above mentioned

[ i ivat li i iS r
T S R R S R hac fure
patent applications: WO 01/027081, WO 04/013099, WO 04/017948, WO
04/096224 and WO 06/067165. These patent applications disclose drug
substances and the use of these drug substances or of a pharmaceutically
acceptable thereof in a pharmaceutical composition to treat oncological or
eRABCASRIGA SisRASAaiS pNRilemOfhs prONIRHOB IR asHE Y She
alone or in 25combination with further therapeutic agents. The mechanism
GPTRBEY WHRAHE proliferation of the target cells occurs is essentially

a mechanism of

in which R’ represents an hydrogen atom or a Cl-CHx-CO-group,
and R? and R® each represent an hydrogen atom or R? and R® taken

S )}/.
together represent a h group,
with the proviso that when R’ represents an hydrogen atom R? and R®

Q)

-~

taken together represent a i group,
and to & process for their manufacture.

The above mentioned indolinone derivatives are useful intermediates for the
synthesis of drug substances, such as those disclosed for example in the
following patent applications: WO 01/027081, WO 04/013099, WO 04/017948,
WO 04/096224 and WO 06/067165. These patent applications disclose drug
substances and the use of these drug substances or of a pharmaceutically
acceptable thereof in a pharmaceutical composition fo treat oncological or non-
oncological diseases via inhibition of the proliferation of target cells, aione or in
combination with further therapeutic agents. The mechanism of action by which
the proliferation of the target cells occurs is essentially a mechanism of



2 inhibition of several tyrosine kinase receptors, and especially an
inhibition of the vascular endothelial growth factor receptor (VEGFR).
Although the above-mentioned patent applications already describe a
process to manufacture the drug substances, an object of the
embodiments disclosed herein is a new and improved proness for the
manufacture of intermediates useful for the synthesis qf said.drug..

iBionaHSeYRLACBSTIE KIERSR o CEr B PR prL oL 2

vasPIESEBR amaRy shetarathefelioning (MBEREYIe advantages when
compared to the processes already described in the prior art. In a first
aspect, there is provided a compound of formula OR1 in which R1

AlHEpreseRts v BYdEpgenatops B SItP0O Yyreap y MeERIDERIRBCESS
to %ﬁgﬁﬁ{ﬁﬁ%&%@!ﬁ@%ﬁ%@ oM ‘&?cﬁ%%%%ﬁeﬁ%@@@fa@é@é%ﬁ is & new

OVI50 when Rl represents an hydrogen atom R2
ancAREbRY s@keacEgetietTepreseriz agieup. iearsechRiEasFEdy! tRefdss
syn%rw%\élzg%q ga?é) @rgglérﬂx%gat%@é’.@e?@e, the process in accordance with the

present disclosure presents amongst others the following remarkable

advantages when compared 10 the processes already described in the pricr art.

In a first aspect, there is provided a compound of formuia

in which R' represents an hydrogen aiom or a Ci-CH-CO-group,
and R? and R® each represent an hydrogen atom or RZ and R® taken

together represent a - group,
3
with the proviso that when R! represents an hydrogen atom R?and R

taken together represent a i group.

in a second aspect, there is provided a compound of formula




In a third aspect, there is provided a compound of formula In a fourth
aspect, there is provided a compound of formula In a fifth aspect, there is
provided a process for the manufaczture of a compound of formula which
comprises the step of base catalyze% dechloroacetylation of a compound
of formula 2b In a sixth aspect, there is provided a process for the
manufacture of a compound of f I isingthe step of reacting a

5%@)%}5@%8%%%@5 8(5 \,;v% 8§ gg;r%i gﬂﬁg%;??oﬁ:ﬂ%%a In a seventh aspect,
there is provided.a,process for the manufacture of a compound of formula
Cl compﬁs’f‘) tep of reacting a compound of formula

which comprises the step of base catalyzed dechloroacetylation of a compound

of formula




with a compound of formula CljoLCl 2c A first advantage is the higher
overall yield which can be obtained via the new and improved process.
This higher overall yield represent8ian improvement in the overall
efficiency of the process. This implies also an economic advantage. A
In setdhdsRRANEEE is BTAYHRS RRlCEsE TRl BB e A tpnend of formula
with the present invention_is more friendly towards the environment than
¢hown from the prior art. This advantage is based
on the fact that the c/. s=Steps are conducted at higher concentrations.
A third advagtage-wRich can be pointed out is the large scale production
approB,rt ] %! ew and improved process in accordance with the

present infention. This appropriateness is characterized by the presence
of robust féaction sféps) Le. reaction steps which are less sensitive to the
inputs. These advantagg’fs ensure the required high purity of the active

coPhpralagatEcakacive: ngregienibriie preceswiraggordance with the
present invention is shown in the following General Synthesis Scheme 1.
WO 2009/07 524 CY/EP2008/066581 4 The following nomenclature is
used thy ; R resent invention.  Thus, in accordance with the

" & process comprises the 5following steps. L

Synthesisf the 6-méthoxycarbony1-2-oxindole The
6-methoxycarbonyl-2®xindole may be synthesized in accordance with

iéhe 10 Eégcegs\éeéf %I;lowuq in following synthesis schemes A or B. These
w k?oacgg e alre%y Been described in the prior art.

with a compound of formula

e



Synthesis scheme A Hence, the 6-methoxycarbony1-2-oxindole is
obtainable by a three-step procedure consisting of an esterification of
3-nitro-benzoic acid, followed by an electrophilic substitution using

chloroacetic acid methyl ester, 25kading to
4-methoxycarbonylmethy1-3-nitro-benzoic acid methyl ester, and to a final

A;dr nation-intramolecular amidation sequence. WO
léb“gp/%gﬂéﬁ%*ﬁ/%@i@@%@%@%@ﬁﬂ“{&@ SEfehfeoBtBitRd vitléhe new
“Bnewmywh ooy s2 T e e @@M@%@%@é@%@%;ﬁ&w%t in
0 n e chain ongation o .
T S R h DA el AP REFEG AR antage.
(4-cyano-2-nitrophenyl)acetic acid to the oxindole scaffold, the synthesis
' - ificat f the nitrile group and the subsequent
oD B T Al g aancs v
tRerRERRBRY ERBII o arriGie by talserte tymthesizedimadseandaace
witibtaep R BSIZa s K] s ihed in US patent .
%6460 181 15 Aternativrﬁi@k?g?%%ggh%ﬁyﬁﬁ%%r%{/%ﬂgo%%n%o S vnayBdne fact
TS SREESR IR BHACPIMHARE Bidtebeshonaeratiotsiiowing

synthesis scheme C.
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 io the inputs.

These advantages ensure the required high purity of the active pharmaceutical
active ingredient.

The process in accordance with the present invention is shown in the following
General Synthesis Scheme 1.



Synthesis scheme C 30 The steps of this synthesis scheme C, which is
also an object of the present invention, will be further described in the
following experimental Example 1, which shall not be construed as a
Wlimi(}(%tgé)'?gs%g the present invention. WO 2009/071524PCT/EP2008/066581
4 Réadtion of the 6-methoxycarhony1-2-oxindole with chfori&E& g ses81
anhydride to obtain the "chlor mide" (methyl
1-(chloroacetyly2-oxoindoline-6-carboxylate) The-

appropriately activated chloroacetic acid derivafivg, a ¢f. chloroaé&etyl
chloride, is preferably carried out in a high boiling-ang apse :

C to room temperatrel\The solid is collected, washed, preferably with

2 35t preferably methanol, and dried, to
generate the "chlorimide” ¢ nd. 15 The alkylating agents such as
chloroacetyl chlorideor chlorgacetic anhydride may be purchased from
different sources. A supplier &f large anounts of chloroacetic anhydride is,
for example, SF-Chem (Switzérland). %OThe above reaction step ha and
the product of the reaction, i.e,.the "chiprimide” (methyl
1-(chloroacetyl)-2-oxoindolirg-6-carbodxylate), are also an object of the
present invention.  Ib. Reaction of the "chlorimide" with
trimethylorthonnZ(\)\@te to o%ain the 25"chlorenol” (methyl
1-(chlgroacetyl) hog@ohenyOmethylene]-Z-
oxoindpline-6-carboxytaie) 2
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Synthesis of 6-methoxycarbonyl-2 oxindole
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The reaction of the methyl

1-(chloroacetyl)-2-oxoindoline-6-carboxylate

with trimethylorthobenzoate is carried out in a high boiling and aprotic

solvent such 30as butyl ac

etate, N,N-dimethylformamide, xylene or

wh'S {grg.pll%/ ‘loluene at temperatures of about 100C to about 1é

reactlon IS mediated by methanol sgavengers such as acetic aH ’F%P%ﬁ?é’ YogRe1

the course of the reaction,

rdBAELRTERE SAMERERBYB SIS

volatile parts can be distilled off with or without

BOPHERAHTHR BERAERE frMantion.

crystallisation is finished at ambient WO

2000/071524RCT/ERP2008
COTITI T TOTHT ST 2990

066581-Ftemperature-to-about-10C. The

ligdiisraoiaeiedeand iwash
xylene gnd/or ethyl acetate
5%? a%r%% gﬁ@%tlc anhydrig
Efmpbtaiionhobenzoate m

ed, preferably with solvents such as toluene,
fter dr chlarenol” compound is
feg N

froftftifferent sources.
Ay be purchased from AMI Drugs & Speciality

tuW%ﬁgﬁﬁ%rWith bases t

[(Eeﬁhm@he:rijmethyler

Chemicals India Inc. The above reaction step lib and the product of the
e "chlorenol’, Ay 9. P
%@%E\\g@ )-3-[metho et rf/jgcr"\eeﬁ- -ox%}i(n Pn‘*é”- -

e H%W@H?BW&%%@ AiRipads

II 1 Ir-hlnrnahnhll\ 3

gf%’tﬂ T@@ﬁ@?ﬁ&&é} meth -3-

ont |\l—rnrl dechloraacatvda
;,UI OatCty ok

F N&y}% yl)methylen

;{)Ebtmzwmms such as alc

mh@:*@i@ridwnm@fgmbnwla@ﬁw@aw@d out in
MS]cmtyﬁ%ﬁmmmmmmepreferably methanol
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such as 20 alkali hydrOX|des or organic bases such as sodlum methOX|de
hHELE sedrdsneaaibtdha peessrtatisution idHinsed st aomhieises the

ISRRFRIEL

about -10 C. The solid is collected and washed, preferably

with alcohols, most preferably methanol. After drying, the "enolindole”
compound is obtained. 25The above reaction step llc and the product of
theyeaeiitnof. ;deremediRgitbonyl-2-oxindole
(methyl-3-[methoxy(phenyl)methylene]-2-oxoindoline-6-carboxylate), are
also an object of the present invention. 30A first object of the present

e Btioetisathyes doonpieuxidaflifomayl®e synthesized in accordance with the

processes shown in following synthesis schemes A or B. These processes have

already been described in the prior art.

Synthesis scheme A

estedfication

hydrogenation

alkytation ~w. cyclisation
e i — e et B
A0 |\Ifg Ciﬁ‘go‘ 2 ’Owe
o o o H

Hence, the 6-methoxycarbonyl-2-oxindole is obtainable by a three-step

procedure consisting

of an esterification of 3-nitro-benzoic acid, followed

by an electrophilic substitution using chloroacetic acid methy! ester,

leading to 4-methoxy

carbonylmethyl-3-nitro-benzoic acid methyl ester,

and to a final hydrogenation-intramotecular amidation sequence.
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in which R1 represents an hydrogen atom or a CI-CH2-CO-group, and R2
and R3 each represent an hydrogen atom or R2 and R3 taken together
represent agroup, 5with the proviso that when R1 represents an hydrogen
nd R3 taken together represent agroup. A furthe
W‘gr%g%m??ventlon is the compound @f formula A further objec E}%t}]l% %1& f%s Qﬁﬁsgl
resent invention is the compound of formula A further object of the
BRBIRFERESIEIS the compound of formula WO
2009/071524PCT/EP209581 9 A further object of the present
fon Jttefoititing roceshibntar the many

in f . turgagg ag ompound of
Jorfiz’s which cophusesthe step of basg Sajalyge8 dec l,

ofacou%pound of‘FormuIao- S L !
esterification e

The 6-methoxycarbonyl-2-oxindole is also obtainable by the above four-
step procedure. Starting with the chain prolongation of 4-methyl-3-nitro-
benzonitrite and reductive cyclisation of the resulting {(4-cyano-2-nifro-
phenyl)acetic acid to the oxindole scaffold, the synthesis is concluded by
the saponification of the nitrile group and the subseguent esterification of
the carboxylic acid functionality.

Alternatively, the 6-methoxycarbonyi-2-oxindole may aiso be synthesized in
accordance with the process to synthesize 2-oxindoles described in US patent
6,469,181.

Alternatively, the 6-methoxycarbonyl-2-oxindoie may be synthesized in
accordance with the process shown in the following synthesis scheme C.

Synthesis scheme C

cyclisation

_ Gl
| T iy hydrahan
.0 o . G-
! ~ 3 /O N
O o ;
NO a H

Q

benzois acid,

4-chioro-3-nitro-, .
propanedioic acid. &-methoxycarbany!-2-oxindele
methylester {4-{methoxycarbonyl)-2-nitrophenyl)-,
dimethytester

The steps of this synthesis scheme C, which is also an object of the present
invention, will be further described in the following experimental Exampie 1,
which shall not be construed as a limitation of the present invention.
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A further object of the present invention is the following process D1, based
on 10 the above process D, and in which the compound of formula is
obtained by reacting a compound of formula a with a compound of

wiPthla 43, WO 2009/071524PCT/EP2008/066581 10 A f%@ﬁ’&g%&%ﬁ%fsm

the present invention is the following process 02, based on the above

] in which th ff la. Cl 5is obtained _
R R B B o CONNEUR N BF A el e varide

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

The reaction of 6-methoxycarbony!-2-oxindole with chloroacetic anhydride or
ancther appropriately activated chloroacetic acid derivative, e. g. chioroacetyl
chloride, is preferably carried out in a high boiling and aprotic solvent, for
instance tolueneg, xylene or butyl acetate, at a temperature of about 80 °C io
about 130 °C.

The crysiallisation is initiated 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 room temperature.
The solid is coliected, washed, preferably with polar solvents such as alcohols,

most preferably methanol, and dried, to generate the “chlorimide” compound.

The alkylating agents such as chloroacety! chioride or chlorcacetic anhydride
may be purchased from different sources. A supplier of large amounts of
chioroacetic anhydride is, for exampie, SF-Chem (Switzeriand).

The above reaction step lla and the product of the reaction, i.e. the “chlorimide”
(methyi 1-{chloroacetyl)-2-oxoindoline-6-carboxylaie), are also an object of the

present invention.

b, Reaction of the “chlorimide” with trimethylorthobenzoate to obtain the
“chlorenc!” (methy! 1-(chloroacetyl}-3-[methoxy{phenylimethylene]-2-
oxoindoline-6-carboxylate)

The reaction of the methy! 1-(chloroacetyl)-2-oxoindoline-6-carboxylate with
trimethylorthobenzoate is carried out in a high boiling and aprotic solvent such
as buty! acetate, N,N-dimethylformamide, xylene or preferably toluene, at
temperatures of about 100 °C to about 140 °C. The reaction is mediated by
methanol scavengers such as acetic anhydride. In the course of the reaction,
volatile parts can be distilled off with or without replacement of the removed
parts by the reaction solvent. The crystallisation is finished at ambient
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10A further object of the present invention is the following process 03,
based on the above processes 02, and in which the compound of formula
0 is obtained by the following steps: (i) esterification of a compound of

W@%gj 5t940btain a compound of formula CI _ 00 (i) reactlrl]@{%gﬁ%gg?}

of the reactlon (i) with malonic acid ehmethylester to obtain a compound o
ula WO 2009/071 /EP2008/066581 orm :

SRR o1 RO dr TSROk U By & aoc Prereradly wit

lpdvegenaticinas Aofuether olibeet atdier piogeatataentidersiayprgcess for

the maniaehie8fd is obtained.

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{phenylimethyienel-Z-oxomndoline-6-
carboxylate), are also an object of the present invention.

lic. Reaction of the “chlorencl” with bases to obtain the “enolindole” (methyl-3-

[methoxy(phenylimethylenel]-2-oxoindoline-6-carboxylate)

The base catalyzed dechloroacetylation of methyl-1-(chloroacetyl)-3-
[methoxy{phenyl)methylene]-2-oxoindoline-6-carboxylate is carried out in protic
solvents such as alcohols, e.g. isopropanol or preferably methanol, at
temperatures of about 70 °C to ambient temperature. Inorganic bases such as
alkali hydroxides or organic bases such as sodium methoxide may be used as
catalysts. The crystallisation is finished at ambient temperature to about -1 °C.
The solid is collected and washed, preferably with alcohols, most preferabty
methanol. After drying, the “enclindole” compound is cbtained.

The above reaction step Hic and the product of the reaction, i.e. the “enolindole”

(methyl-3-Imethoxy{phenyl)methyiene]-2-oxoindoline-6-carboxylate), are also

an object of the present invention.

A first object of the present invention is thus a compound of formuia



compound of formula comprising the step of reacting a compound of
formula 10 with a compound of formula A further object of the present
invention is a process for the manufacture of a compound of formula 15CI
whOMRHsiag,the step of reacting a compound of formula WO, v ppr0as/066s81
2009/071524PCT/EP2008/066581 ¢2 with a compound of formula 5 The
present invention will be described in more details in the following by way
of examples, which are Wlustgative of further embodiments and shall not
construe a limitation.of the“invention. 10In the following examples, the
synthesis of the dirug substanee 3-Z-[1-(4-(N-((4-
methyl-piperazit=dyE)=méthylcarbonyl)-N-methyl-amino)-anilino)-1-pheny
Imethylene]-& methoxyca‘rbonyl-z-indolinone, disclosed in WO
01/027081, WO 04/013089, WO 04/017948, WO 04/096224 and WO

06/067H6RnisrpseaBRskents an hydrogen atom or a Cl-CH-CO-group,
and R* and R® each represent an hydrogen atom or R? and R taken

iogether represent a h aroup,
5 with the proviso that when R' represents an hydrogen atom R? and R®
0
taken together represent a ) group.

A further object of the present invention is the compound of formula

10

15 Cl



15This synthesis is performed in accordance with the following General
Synthesis Scheme 2. WO 2009/071524PCT/E12008/066581 13 WO
2009/071524PCT/EP2008/066581 14 In the above General Synthesis
wagine&and in the following Examples, the following nomgnglafuresis, ...
used. Custom name used in presend patent application Corresponding
chemical name used in present patent application Corresponding IUPAC
name "CHLORIMIDE" methyl 1-(chloroacetyl)-2-
X dimithalimeeni@ad arbibreytats SCHL @R ENOL ThE foll dusgnpeocess D for the

manufacture of & compound of formula

5 which comprises the step of base catalyzed dechloroacetylation of a compound
of formula

A further object of the present invention is the following process D1, based on
10 the above process D, and in which the compound of formula

is obtained by reacting a compound of formuia

o

AL N

o E o
ci

with a compound of formula

15
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methyl 1-(chloroacetyl)-3- [methoxy(phenyl)methylene]-2-
oxoindoline-6-carboxylate "CHLOROACETYL " chloracetyl-N-methy1-4-
nitroaniline N-(4-nitroanilino)-N-methy1-2-chloroacetamide
SYIBPANILINE" N-(4-nitropheny1)-N-methy1-2-(4- PCT/EP2008/066581
methylpiperazin-1-yl)acetamide "ANJLINE"
N-(4-aminopheny1)-N-methy1-2-(4- methylpiperazin-1-ypacetamide
"ENOLINDOLE" (E or Z isomer) methyl 3-

[AnéiHoxry (@ ecly @ rietipybsee]- 2vvaxdionl dli tres Getiarbiogytate SANINGIsed on

4 I
i%tr?ﬁ&a%% no)- a%%ﬁ%?)/ Bﬁgﬁ% ar:n%gﬁ Fb nejf- g?fih{%%ﬁg@ycarabonyl 2-

indolinone meth [[(4 {methyl[(4 methylplperazm 1-

carboxylate™~HEX;
in accordan

with a compound of formula

N

A further obiect of the present invention is the following process D3, based on
the above processes D2, and in which the compound of formuia

is obilained by the foilowing steps:
(1) esterification of a compound of formula

(i1} reacting the product of the reaction (i) with malonic acid dimethylester,

to abtain a compound of formula
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the process shown in synthesis scheme C. Synthesis of benzoic acid,
4-chloro-3-n ro-, methylester 1020kg of 4-chloro-3-nitro-benzoic acid (
99,22mol) is suspended in 76L methanol. 5,9kg thionylchloride (49,62mol)

W'@ ﬁ,qg,gglggghin 15 minutes and refluxed for about 3 hours. Qj&e[r

ute of aba Aanc00lnei
about 5C, the product is isolated by;gentrifugation and drying at@%% >
Yield: 19,0kg (88,8% of theoretical amount) WO
2009/071524PCTé?008/066581 15 Purity (HPLC): 99,8% Synthesis of

B

propanedioic ad, : -(methoxycarbony1)-2-nitrophenylk dimethylester 5

12,87kg of m &gt "dimethylester (97,41mol) is added to a hot
solution (#5Ga#AQ,/Bkg sodium-tertamylate (97,41mol) in 35L 1-
methy1-2-prrolidinone (NMP). A solution of 10kg benzoic acid,

4-chloro3-nitro-, methylester (46,38mo1l) in 25L 1-methyl-2-pyrrolidinone
i§inqeetba0m 75 Cyohfteticstinirih dqrr&dh biovir hatrabotin? 5G and csatithgtof
200 &g { re is acidified with 100L diluted hydrochloric acid to pH 1.
A% r %ﬁﬁgéﬁ'r 1.5 hours at about 5C, the product is isolated by
centrifugation and drying at 40C. Yield: 13,78kg (95,4% of theoretical
2MOHAB- iy (B bos R Rber¥BNRSIS P cess for the manufacture of a

6-methoxycarbonyl-2-oxindole A solution of 13kg propanedioic acid,

[FR(RRAHBRFEARBIA)-2-

comprising the step of reacting a compound of formula

0
A N
O
fcl

with a compound of formula

A further object of the present invention is a process for the manufacture of a

compound of formula

C

comprising the step of reacting a compound of formula
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20nitrophenyl]-, dimethylester (41,77mo1) in 88L acetic acid is
hydrogenated at 45C 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

W%%{;g;‘%gzpours. The catalyst is filtered off and 180L Waterﬁﬁ%g%ﬁﬁ ss1

about 50C. The product is isolated gfter cooling to 5C, centrifugation an
drying at 2550C. Yield: 6,96kg (87,2% of theoretical amount) Purity
(HPLC): 99,8%  Bxarhple 2: Synthesis of the "chlorimide” (
methyl-1-(ghlorgacety1)-2- {0oxoindoline-6-carboxylate) WO
2009/071524PCTIEP20D8/066581 16  6-methoxycarbony1-2-"chlo ide"
oxindol Methed 1 6-metﬁoxycarbony1-2-oxindole (400 g; 2,071 mol) is
suldiﬁenged in to&‘%n 12(?30 ml) at room temperature. Chloroacetic

an ygné}eﬂ‘(%%(’f'g; , H1ol) is added to this suspension. The mixture is
heated to reflu® for 3h, then cooled to 80 C and methyl cyclohexane (600
ml) is aggled within 30 ming;The resulting suspension is further cooled
down to rodmm temiperattire within 60 min. The mother liquor is separated
and the solid is washed with ice cold methanol (400 10ml). The crystals
are dried to afford 515,59 (93,5 %) of the "chlorimide" compound as a
white solid. 11-I-NMR (500 MHz, DMSO-d6) 6: 8,66 (s, 1 1-1, 6-H); 7,86

= B ShBTIT S2 A3 R 88 B by vy

of examples, which are illusirative of further embodiments and shall not

construe a limitation of the invention.

in the following examples, the synthesis of the drug substance 3-Z-[1-{4-(N-((4-
methyl-piperazin-1-yl)-methylcarbonyl}-N-methyl-amino)-anilino}-1-phenyl-
methylenel-6-methoxycarbonyl-2-indolinone, disclesed in WC 01/027081, WO
04/013099, WO 04/017948, WO 04/096224 and WO 06/067165, is described.

This synthesis is performed in accordance with the following General Synthesis
Scheme 2.



3,95 (s, 3 H, 18-H3); 3,88 (s, 2 H, 3-H2). 13C-NMR (126 MHz, DMSO-d6)
5:174,7 (0-2); 36,0 (0-3); 131,0 (0-4); 140,8 (0-5); 115,7 (0-6); 128,9
(0-7); 15126,1 (0-8); 124,6 (0-9); 166,6 (0-10); 165,8 (0-13); 46,1 (0-15);
Wg%;&}&% MS: m/z 268 (M+H)+. Anal. calcd. for CI2H100|§,\%4}E’<1Q %&gg}
H73777C1 13.25; N, 5.23. Found: G, 52.18; H, 3.64: Cl, 12.89 N. b
Method 2 206-methoxycarbony1-2-oxindole (109; 0,052 mol) is
suspended in n-butyl acetate (25 ml) at room temperature. To this
suspension a solution of chloroacetic anhydride (12,8 g; 0,037 mol) in
n-butyl acetate (25 ml) is added within 3 m n. The mixture is heated to
reflux for 2 h, then cooled to 85 C gfe methyl cyclohexane (20 ml) is
added. The resulting suspension i§_fugther,cooled &wn 25to room
temperature and stirred for an additiopal 2 h. The rRother liquor is
@"'- (éOO ml) at ambient

separated and the solid is washed with™
12,7 g (91,5 A) of the
golid. WO g.g

temperature. The crystals,are dried Yo aff

"chlorimide" compound as a slightly yellaw 5
2009/071524PCT/EP2008/066581 17 Exampls 3TSyathestsof the 5
"chlorenolZ{mgthyl-1-(chloroacetyl)-3- < 2| Qﬁ) )
[methoxy(pher e]-2- ox0|ndolmg-é-carboxylate) 4 252
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Synthesis of 6-methoxycarbonyl-2 oxindole

%l

N
’/ \H
NO; E
N-METHYL -4
NITROARILINE

S-METHOXYCARBONYL-2
-OXIDOLE



5

10

5Cr 018 19 11 CI "chlorimide"chlorenol" 5Method 1
Methyl-1-(chloroacetyl)-2-oxoindoline-6-carboxylate (12,0 g; 0,045 mop is
suspended in toluene (60 ml) at ambient temperature. Acetic anhydride

wblep872::57 mol) is added to this suspension. The mixture is-heatediQss;
not less than 104 C and trimethyl oﬁhobenzoate (20,0 g; 0,108 mol) is

3qed e

0 min éOD rn
energl
att e same témperature or

1 eyad

e

|t@n

%\qa@glaubﬁ entﬁ wnqge

pa ereac IO mixtu at’e

diditiveic o fioMesdahgentragen of the reaction mixture is kept constant by
replacement of the distilled part by toluene (40 ml). The mixture is cooled

own.to 5 00, stirr

d for an additional 1 h and filtrated. The solid is

KB ST

BBEPRiH

N2 H._23._H ’)/II—I
[N B PR <A Aan BN FRAY < g |

848D ppgekwhac

‘chlorenol” compol
z, DMSO-
lalp BcH}ich90 (dd,

75I—|\ /IQL'\/c- ’)I—l 18

EPWRERBRAING (14 ml) and with a 15mixture of toluene
BB WadBas syl

Ind are isolated as slig
5 res et @pteaty sz 1 H, 6-H); 8,09 (d, J = 8,0 Hz,
abBi®ckiidbd Hz, 1 H, 8-H); 7,61 - 7,48 (m, 5 H, 21-H,

g, 16,3 9 (91,7 A) of the
mwwmm@w =< T

MRie

H2): 290 (¢ 23 H 27 HI2\- ’27Q

G R3UbRIHDS). '3C
103,9 (0-3); 127,4;

SOOI (©

- 20NMR (126 MHZ, D
128,6; 130,0; 135,4 (0

MEDYE 5y BobeB:/ (522 + 016):
-gxpigdglinegtTarigngmie1 15,1

(G=6):dRBN0-8); 122 5 (C-9); methyl 1-(chioroacetyl)-3-

. [methoxy{phenylmethylene]-2-
(E or Z isomer) oxoindoline-6-carboxylale
“‘CHLOROACETYL | chloracetyi-N-methyi-4-

N-{4-nitroanilino)}-N-methyi-2-chloro-

“ANILINO"

nitroaniline acstamide
“NITROANILINE” N-(4-nitrophenyl}-N-methyl-2-(4-
methyipiperazin-i-ylacetamide
“ANILINE” N-(4-aminophenyl}-N-methyl-2-(4-
methyipiperazin-1-yllacetamide
“‘ENOLINDOLE" methyl 3-
, [methoxy{phenylymethyiene}-2-
(E or Z isomer) oxoindoline-6-carboxylate
3-Z-{1-(4-(N-{(4-methyi-

pipaerazin-1-y)-
methylcarbonyt)-N-
methyl-amino)-anilino}-
1-phenyl-methylens]-6-
methoxycarbonyi-2-
indolinone

methy! (32)-3-[(4-{methylf(4-
methyipiperazin-1-
yhacetylJamino}phenyl)amino](pheny
Nmethyienel-2-oxoindoline-6-
carboxylate

Example 1: Synthesis of the 6-methoxycarbonyl-2-oxindole in accordance with

the process shown

in synthesis scheme C.

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

20kg of 4-chloro-3-nitro-benzoic acid ( 998,22mol) is suspended in 76L
methanol. 5,8kg thionylchloride (49,62moi) 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)
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166,7 (0-10); 173,4 (C-13); 58,4 (0-15); 46,4 (0-18); 128,6 (0-21 + 0-22 +
C- 24 + C-25); 130,5 (0-23); 52,2 (0-27). MS: m/z 386 (M+H)+. Anal.
calcd. for C20HI60INO5: 0,62.27; H, 4.18; Cl, 9.19; N, 3.63. Found:

wo Ssoedsibhe4.03; Cl, 258.99; N, 3.52. Method 2 WO POT/EP2008/066581
2009/071524PCT/EP2008/06658 | {8

Methyl-1- hlﬂrm tyl)-2:0xoindoline-6-carboxylate (12,0 g; 0,045 mol) is
suspen%%@\ln xyle?%' (%%gmp at ambient temperature. Acetic anhydride

(16,2 g; 0,157 mol) is added to this suspension. The mixture is heated to

reflux. (gnetiy.oiaBea7aalE 200012405 maYds Added Wi A0 MR-

and heating is Smaintained for an additiona e mixtare is c
down t8i0"&BABEIRE mother liquor is separated. The solid is subsequently
washed with xylene (14 ml) and a mixture of xylene (8 ml) and ethyl

acetate (8 ml). After drying 14,3 g (81,0 %) of the "chlorenol” compound

are isoiAedf 58 GEMGUPBIG K. dbRatikisgigr (97,41mol)is added to a hot
Methw?(nmarml y&é—oﬂwx&k@d@il) ' Eﬂggrﬁ»i@afmﬂwa@ ((sz\’,,@gh@ipfﬁggfms
suspended in toluene. (60 m ient temperature. Acetic. anhydride
(1670, GoLE Bl T BARareS S S SBRUIER Crr e e Aeted o
reflux, tHritthyhosthplesteaodé EDTR@G ;0 AB8 ok isyaddadrafitimdd mindded
d heating.i i | tires ed.
down 010 & Gad e APE b B b e SRR E

washed Withxsltre ifeaaidifiey anh 4 GRkeiretef toysispeniarinipeirdoetiy!l . After
acetatey(@md YoAfter Kby apd 6t G63%k of-Haricelosenakbcompound

are isolated as fawn crystals.
centrifugation and drying at 40°C.

Yield: 13,78kg (95,4% of theoretical amount)
Purity (HPLC): 99,9%

Synthesis of 6-methoxycarbonyi-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 fo 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)

Purity (HPLC): 99,8%

Example 2; Synthesis of the “chiorimide” { methyl-1-(chioroacetyl)-2-
oxeindoline-6-carboxylate)
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20Example 4: Synthesis of the "enolindole" (methy1-3-
[methoxy(phenyOmethylene]-2-oxoindoline-6-carboxylate) Method 1 A
solution of potassium hydroxide (0,41 g, 0,006 mol) in methanol (4 ml) is

wePasded AL 63 C to a suspension of methyl-1-(chIoroacety1}?:(‘:3’»?/@200&,%6;_.}81
020

[methoxy(phenyl)methylene]-2-oxoinydoline-6-carboxylate (8,0 g; O

mol) in methanol (32 ml) C. The mixture is then stirred foy 30 min, cooled
to 0 C and stirring is maintained for 2 h. After filtration, Hre. Sokdsis washed
with methangl WO 2009/07152 P2008/0‘6’658 @ H-and
dried to a (94,6 %) of no(ljpdole“ DRTPOUA dzagiyellow
crystals. AHMMR (500 MHz c@ 8.084s, T4, 1-4); 7,88+ J = 7,8
Hz, 1, 9-H); 7,75,(m, 1HT)“““Z“7“H 7,52-7,56 (m, 3H418H 19¢H, 26H)
7,40 - 945(m 3 H, 6-H, 17-H, 21-H); 3,92 (s, 3 H, 23-H3); 374Cés 3 H,
13-H3). 13C 5NI\4I3R 126 MHz, CDC13) 5: 168,8:(:2):,407.4 (6-3); 130,8
(0-4)° 138 2UGE™59 4 (0-6): 128,2 and 128,3 (0-7, 0-16); 123,5 11);

57,6 (0-13); 167,2 (0-14); 128,7 and 128,9 (0-8); (0-17, 123,1

Method 1
G-methoxycarbonyl-Z-axindale (400 g; 2,071 mol) is suspended in toluene
(1200 mi) at room temperature. Chloroacetic anhydride (540 g; 3,095 mol) is
added {o this suspension. The mixiure is heated to reflux for 3 h, then cooled o
80 °C and methyl cyclohexane (600 ml) is added within 30 min. The resulting
suspension is further cooled down to room temperature within 60 min. The
mother liquor is separated and the solid is washed with ice cold methanol (400
mil}. The crystals are dried to afford 515,5 g (83,5 %) of the “chlorimide”
compound as a white solid. '"H-NMR (500 MHz, DMSO-ds) 8: 8,66 (s, 1 H, 6-H);
7,86 (d, b= 8,3 Hz, 1 H, 8-H); 7,52(d, J = 8,3 Hz, 1 H, 9-H); 4,98 (s, 2 H, 15-Hy);
3,95 (s, 3 H, 18-Hz); 3,88 (3, 2 H, 3-Hy). "C-NMR (126 MHz, DMSO-dg) &:
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. caicd. for Ci2H1oCINO4: C, 53.85; H, 3.77; Cl, 13.25;
N, 5.23. Found: C, 52.18; H, 3.64; Ci, 12.89; N, 5.00.

Method 2
6-methoxycarbonyl-2-oxindole (10 g; 0,052 mol} is suspended in n-butyl acetate
(25 mi) at room temperature. To this suspension a solution of chloroacetic
anhydride (12,8 g; 0,037 mal) in n-buty! acetate (25 mi) is added within 3 min.
The mixture is heated to reflux for 2 h, then cooled to 85 °C and methyl
cyclohexane (20 mi) is added. The resulting suspension is further cooled down
to room temperature and stirred for an additional 2 h. The mother liguor is
separated and the solid is washed with methanol (400 ml) at ambient
temperature. The crystals are dried to afford 12,7 g (81,5 %) of the “chlorimide”

compound as a slightly yellow solid.
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0-18, (0-9); 0-20, 170,1 0-21); (0- 130,5 (C-19); 52,1 (C-23). MS (m/z):
310 (M + H)+. Anal. calcd. for C18H13NO04: C, 69.89; H, 4.89; N, 4.53.
Found: C, 69.34; H, 4.92; N, 4.56. 10 Method 2 A suspension of

whhathydri{chloroacetyly3-[methoxy(phenyOmethylene]-2- pcrmpaoosiocsss

oxoindoline-6-carboxylate (7,0 g; 0018 mol) in methanol (28 ml) is heated
to reflux. Within 3 min, a solution of sodium methoxide in methanol (0,24
g, 30 % 15(w/w), 0,001 mol) is added to this suspension. The mixture is
thsaragilecd fyrdoesinethsicdnes@anaetiying (sheaiaaidfor 2 h.
S WHQE&&%%IWJ&IH@H‘@Q%Q?‘H land dried to afford
4 g (89, /o) of the "enolindole” compound as yellow crystals. 20Method
3 A suspension of

methyl-1-(chloroacety1)-3- Imethcl?@(ﬁmﬁ HI?methylene) 2- -

0x0j <carboxylate (8,0 g; 6l) in methanol (32 iy s 7
to] éfl solprtion of sodiunt"IEMBRME I hethanol (9,74 g, 3 22
0, m diluted with mettgangl (4 ml), is added dr

25 %spen& e mixture is theo for 90 min, céoléd ;

stirring is maintairved for 2 h. After filtration, the solid is vygshedewitc; B\ 10
methanol (24 ml) and dried to afford 5,9 g (91,2 %) of the "enolindole" ¢
comp&bifithas yellow crystals. " chioreno!*

Method 1
Methyl-1-(chloroacetyl)-2-oxoindoiine-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 not less than
104 °C and trimethyt 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 mixiure are distilied off. The concentration of
the reaction mixture is kept constant by replacement of the distilled part by
toluene (40 ml). The mixture is cooied down 10 S °C, stirred for an additional 1 h
and filtrated. The solid is subseqguently washed with toluene (14 ml) and with a
mixture of toluene (8 ml) and ethyl acetate (8 mi). After drying, 16,3 g (81,7 %)
of the “chlorenol” compound are isolated as stightly yellow crystals. "H-NMR
(500 MHz, DMSO-ds) 86: 8,73 (d, J =1,5Hz, 1 H, 6-H); 8,08 (d, J = 8,0 Hz, 1 H,
9-H); 7,80 (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-Hy); 3,89 (s, 3 H, 27-Hs); 3,78 (s, 3 H, 15-Hs). "°C-
NMR (126 MHz, DMSO-dg) 6: 165,9 (C-2 + C16); 103,9 (C-3); 1274, 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 388 (M+H)". Anal. calcd. for
CootisCINOs: C, 62.27; H, 4.18; Cl, 8.19; N, 3.63. Found: C, 62.21; H, 4.03; Cl,
8.99; N, 3.52.

Method 2
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Example 5: Synthesis of the "chloroacety!"
(N-(4-nitroanilino)-N-methy1-2-chloro30 acetamide) WO
2009/071524PCT/EP2008/066581 20 12 Method 1 A suspension of

whlReHmis4nitroaniline (140 g; 0,920 mol) in ethyl acetate 54¢QQ:BIiSossss:
heated to 70 C. Within 90 min, chlore acetylchloride (114 g; 1,009 mol) is

R B R SRS e B g s Rioh
Wﬁ@ﬁ i xmﬁ@r@@o‘r@&i aicombie D ©rapdrefirredAcetn addidodal(1the g;
Bhestead] &%@&@&%%%@E%%W@%ﬂe%%mal@ylsqy@é@@@%srﬂgﬂ(.?ﬁ%mfnw

and the 10 precipitate is dried to afford 210,4 g (92,7 %) of the
@'ﬁm’fe@&@%e Batifd @S wite iB5aeas. waﬁumﬂ@zmwm?atmg is

[ BE216EY SoBa i a2 hzrHetnildbte i341€P9d8@n I B8 Hagdnad,
4-H + 6-H); 4,35 (s, 2 H, 9-H2); 3?@3)% 3 H, 12- H3). 13C-NMR (126

(RAL ONRSIE. o5 o 26A % (16458 %@8%99“!2’@2"{% wig) 6‘}“%"4% 6
@-5mDEm6 £0na)42, 5f(9y99ﬁ6182r¢(3é@ MBy(miéz)xa826(MI )t Afiet)dirymnal.

o e P17 R 8 iRl s S yenol .

N-methyl-4-nitroan|I|ne (20,0 g, 0,131 mol) in ethyl acetate 20(20 ml) is
heated,tn.£QA0Within 15 min, a solution of chloro acetic anhydride

Methyl-1-{chloroacetyl)-2-oxcindoline-6-carboxylate (12,0 g; 0,045 mol) is
suspended in toluene (680 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 an additional 3 h. The mixture is cooled down to 0 °C and the
mother liquor is separated. The solid is subsequently washed with foluene

(14 ml} and a mixture of toluene (8 mi) and ethyl acetate (8 mi). After drying

15,3 g (87,3 %) of the “chiorenol” compound are isolated as fawn crystals.

Example 4: Synthesis of the "enolindole” (methyl-3-
[methoxy(phenyl)methylene]-2-oxoindoline-6-carboxylate)

base

chloreno! *enolindole®

Method 1
A solution of potassium hydroxide (0,41 g, 0,006 mo!) in methanol (4 ml) is
added at 63 °C 10 a suspension of methyl-1-{chioroacetyl)-3-
[methoxy(phenylmethylene]-2-oxoindoline-6-carboxylate (8,0 g; 0,020 mol) in
methanol (32 ml} C. The mixiure is then stirred for 30 min, cooled to 0 °C and
stirring is maintained for 2 h. After filtration, the solid is washed with methanol
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(26,0 g; 0,151 mol) in ethyl acetate (60 ml) is added to this suspension.
The resulting solution is then refluxed for 1 h, cooled to 75 C and methyl
cyclohexane (80 ml) is added. After seeding at 60 C, the suspension is

whkheiepgled down to 0 C and stirred for an additional 1 h. Jhegeaciahss:

mixture is 25filtrated, washed with methyl cyclohexane (40 ml) and the

i f the "chl

AL A & A R0 91 b e g e
Ex&mpmeieynthewaf(ﬁ@ Wtoamiieay) 5: 8.08 (s, 1 H, 1-H); 7,88 (d, J = 7,8
(Nz(“t @ttrggt@er?yig—blnmpghyéﬁ)(élr %tW@@WQ%l%‘Q@?@am@@ﬂ?@ 40

of the "aniline" i
(@ {Emihbhterly 1 Yiimeinti-3.82- fethipheragin 12 1facétimideieo  C-

Nfe QQMNCN@}P@ 354185 aniling/ Metheod 113(15\@(@&9“%@81 P{C-5);
2)q%aenltroanlllnﬁ) N- met -2-chloro-acetamide (2 ﬁ@ O 087 mo) in
t

7d19% T sk o & Skt 36 thyibperasie ! (C-
(?ﬂ)%g,,@@lﬁmdﬁtsmdedtplrtmvtsamfteew(gmg ot:.tne ,X0-Bipopping; 130,5

f t I tu stlr h C,
gg%? \t\%%#%#:iﬁempé)‘tgp regeﬂrft Wash d’\%? e Wa & (% Tﬁﬂi@ C,
Gig@ficHaye?9s Mildted. withiisopropaudl; (100 .64) Hnd.PG/C (10%; 1,0 g) is
added. After subsequent hydrogenation (H2, 4 bar) at 20 C the catalyst is

@%m&&@@ﬁ)l@ﬂﬂetﬁﬁﬂ waaﬁ?éegtyp)ﬁﬁ S%eths r%éﬁ@@ﬁg 2.
seeded. The reaction mixture is further cooled to O C and stirred for 3 h at

PRODFRENEH ARG AR Bt S SR BdRd e aRAF vt ileesited o
idfencV@aim and driediimaffarehat gr@BHRED iof iheianding 24 g, 30 %

@vﬂﬂ? r@ﬁS ng fgc%feigésqﬁwoé %és%wgogaﬂﬁyr"?ﬂtt?{'gllssc%h%%)s%rrég %r 30

min, cooled to 5 °C and stirring is maintained for 2 h. After filtration, the solid is

washed with methanol (9 ml) and dried to afford 5,4 g (89,7 %) of the

*enolindole” compound as yellow crystals.

Method 3
A suspension of methy!l-1-{chloroacetyl}-3-[methoxy(phenyl)methyiene]-2-
oxoindoiine-6-carboxylate (8,0 g; 0,021 mot) in methanol (32 mi) is heated to
reflux. A solution 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 filtration, the solid is washed with methanol (24 ml} and

aried to afford 5,9 g (91,2 %) of the “enolindole” compound as yeliow crystals.

Exampie 5: Synthesis of the “chioroacetyl” (N-(4-nitroanilino}-N-methyl-2-chloro-
acetamide)
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= 8,5 Hz, 2 H, 1-H + 3-H): 5,22 (2 H, 19-H2): 3,04 (s, 3 H, 9-H3); 2,79 (s, 2
H, 11-H2); 2,32 (M, 4 H, 13-H2 + 17-H2); 2,23 (M, 4 H, 14-H2 + 16-H2):
2,10 (s, 3 H, 18-H3). 13C-NMR (126 MHz, DMSO-c16) 5: 114,0 (0-1 +

wB-Rel&:0;(0-2); 127,6 (0-4 + 0-6); 131,5 (0-5); 168,9 (0-8)p38sRptDhicess1

58,5 (C-11); 52,4 (0-13 + C- WO 209/071524PCT/EP2008/066581 22
17); 54,6 (C-14 + 0-16); 45,7 (0-18). MS (m/z): 263 (M + H)+. Anal, calcd.
for C14H221\140;, C, 64.09; H, 8.45; N, 21.36. Found: C, 64.05; H Q*zta
N, 21.39. Methég 2 5A suspension of

N-(4-nif] no)-N-methyl-2-chloro- acetam de (14,5¢; 0, O ) |rTe yI C'
agetate ml) is hea , 1- m@th vIpinera ine

(1518 g; 0,156 mol) is added dropW|se After purglng‘éft e dropping o
funr@el with ethyl acetate (7 ml) the reaction mixture is stffred at 50 C for
90Nmiegdolecktitrambient temperature and washed with water ‘€Flanbeebhie
10organic layer is diluted with isopropanol (75 ml) and dried over sodium
sulphate. After separation of the solid, Pd/C (10%; 2,0 g) is added and the
solutio®/irg@rbgenated (H2, 5 bar) at ambient temperature without
WQU@Q&@%%WM% ﬁ&ﬁ?%@fﬁllﬁ‘a@m%%ﬂ @}Qﬁlﬁr?f‘i@?lﬁ%ﬂﬂ%&@ went

is evaporated at 60 C, The remaining residue is dissolved in et@/l acetate

(59 M) Serier Kaifzdd. WHBIMBRitritior ke BRANG1EAG (E0496) of
tmﬁamhkm?lsc@me@u@d%a&mjamﬁbas mtmIMﬁ@%&mpiﬂﬁén refluxed

eS|s t 4a§ 4-meth pe zin )-

DT b B e ) GITSE S LRy e
mrmﬂhswcarbmﬂﬂf 2amlgdltmme )to IN°C and stirred for an addtt;onal 1h. The
reaction mixture is filtrated, washed with methy! cyclohexane (285 mi) and the

precipitate is dried to afford 210,4 g (82,7 %) of the “chicroacetyl” compound as
whiie crystals. 'H-NMR (500 MHz, DMSO-ds) 8: 8,29 (d, J =85 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 (5, 3 H, 12-
Hs). "*C-NMR (126 MHz, DMSO-dg) 8: 124,6 (C-1 + C-3); 145,6 (C-2); 127 4 (C-
4 + C-B6); 148,6 (C-5); 165,6 (C-8); 42,7 (C-9); 37,2 (C12).MS (m/z): 229 (M +
H)*. Anal. caled. for CgHgCIN:Q3: C, 47,28; H, 3,97; N, 12,25. Found: C, 47.26;
H, 3.99; CI, 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 ethyl acetate (60 mi) is added 1o this suspension. The
resulting solution is then refluxed for 1 h, cooled to 75 °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 an additional 1 h. The reaction mixture is
filtrated, washed with methyl cyclohexane (4G ml) and the precipitate is dried to

afford 25,9 g (83,3 %) of the “chlorcacetyl” compound as grey crystals.
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Method 1 A suspension of
methy1-3-{methoxy(phenyOmethylene]-2-oxoindoline-6- carboxylate

wolRR;%032 mol) and N-(4-aminopheny1)-N-methy1-2-(4- R5ygp2008/066581
methyldiperazin-1-yOacetamide (89; 0,032 mol) in a mixture of methanol

g% QIQ%‘: %Mf?&@?&@fy %”ﬂﬂf%é#ﬁaﬁé‘ i) E Hﬁr% Ao g QOf
uspension Is'coole own Can stlrrn is mal am

metwmfgemnﬂmp@m@@mmoﬁaasianiime” -(4-aminophenyl)- Nm

methyl-2-(4-methylpiperazin-1-yiacetamide)

GHs HN
N K/N
e “cH, TI/\N
0. 4 O .
N 3
i
0 "chioracetyt” "nitraaniine”
lPdIC, H,
“CH,
"N
B
1/ 5 7 ﬂ’/‘il\-N/\,

H“;j AN AN “cH

3
3 14 18

“aniling”

Method 1
A suspension of N-(4-nitroanilino)-N-methyl-2-chloro-acetamide (20,0 g;
0,087 mol) in toluene (110 ml) is heated o 40 °C. Within 30 min, 1-
methylpiperazine (21,9 g; 0,216 mol) ts added dropwise. After purging of the
dropping funnei with toluene (5 mi) the reaction mixiure is stirred for 2 h at
55 °C, cooled to ambient temperature and washed with water (15 mt). The
organic layer is diluted with isopropanol (100 mi} and Pd/C (10%; 1,0 g} is
added. After subsequent hydrogenation (Hy, 4 bar) at 20 °C the catalyst is
removed. Approximately 4/5 of the volume of the resuiting solution is
evaporated at 50 °C. The remaining residue is dissolved in ethyl acetate
(20 ml) and toluene {147 ml) heated to 80 °C, then cooled to 55 °C and seeded.
The reaction mixture is further cooled to 0 °C and stirred for 3 h at the same
temperature. After filtration, the solid is washed with ice cold ieiuene (40 ml})
and dried to afford 20,2 g (88,0 %) of the “aniline” compound as white crystals.
'H-NMR (500 MHz, DMSO-de) 5: 6,90 (d, J = 8,5 Hz, 2 H, 4-H + 6-H); 6,65 (d, J
=8,5Hz, 2 H, 1-H + 3-H); 5,22 (2 H, 18-H2); 3,04 (s, 3 H, 9-H3); 2,79 (s, 2 H,
11-Hz); 2,32 (m, 4 H, 13-Hz + 17-Hy); 2,23 (m, 4 H, 14-Hy + 16-Hy); 2,10 (s, 3 H,
18-Hs). PC-NMR (126 MHz, DMSO-dg) 8: 114,0 (C-1 + C-3); 148,0 (C-2); 127,6
(C-4 + C-6); 131,5 (C-5); 168,98 (C-8); 36,9 (C-8); 58,5 (C-11); 52,4 (C-13 + C-
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23 additional 2 h. The solid is filtered, washed with methanol (40 ml) and
dried to afford 15,4 9 (88,1 /0) of the "anilino" compound as yellow
crystals.1H-NMR (500 MHz, DMSO-d) 5: 11,00 (s, 1 H, 23-H); 12,23 (s,

wé 78k (6 I =7,1 Hz, 1 H, 33-H); 7,57 (t, I = 7,5 Hz, 2 We32tlotsiocesst

34-H); 7,50 (d, J = 7,7 Hz, 2 H, 31-#4 5+ 35-H); 7,43 (d, J = 1,6 Hz, 1 H,

Hy, 7:20 (8¢l J = B:3: 1H, 7.1 =
gt R S R A A A T A
284HY 407 (s, BHPLHBYER Y6 43S FOURAHE); PP, 8 £5:d¥H27. 39.
2,19 (m, 8 H, 2-H2, 3-H2, 5-H2, 6-H2); 2,11 (s, 3 H, 7-H3).130-NMR 10
0-15); 137,0 (0-16); 158,3 (0-20); 97,5 (0-21); 170,1 (0-22); 136,2 (0-24);
128,9 (4&889147 2 (C-26); 1214 (0-27): 124.0(0-28); 109,4
A suspension of N-(4-nitroanilino}-N-methyl-2-chioro-acetamide (14.5 g,

(0,063 mol) in ethyl acetate (65 ml) is heated to 40 °C. Within 30 min, 1-
methylpiperazine (15,8 g; 0,156 mol} is added dropwise. After purging of the
dropping funnel with ethyl acetate (7 ml) the reaction mixiure is stirred at 50 °C
for B0 min, cooled to ambient temperature and washed with water (7 ml). The
organic layer is diluted with isopropano! (75 mi} and dried over sodium suiphate.
After separation of the solid, Pd/C (10%; 2,0 g) is added and the solution is
hydrogenated (Hy, 5 bar) at ambient iemperature without cooling. Subsequently
the catalyst is removed by filtration and the solvent is evaporated at 60 °C. The
remaining residue is dissolved in ethyl acetate (250 ml) and recrystallized. After
filtration and drying 10,4 g (60,4 %} of the “aniline” compound are isolated as
white crystals.

Example 7: Synthesis of the "aniling” (3-Z-[1-{4-(N-({(4-methyl-piperazin-1-yl}-
methylcarbonyl}-N-methyl-amino)-anilino)-1-phenyi-methylene]-6-
methoxycarbonyl-2-indolinone)

%
H\E/Cr \ih@

“aniting”

*aniiing®

“enolindoie”

Method 1
A suspension of methyl-3-[methoxy{phenylimethylene]-2-oxoindoline-6-

carboxylate (10,0 g; 0,032 mol) and N-{4-aminophenyl)-N-methyl-2-(4-
methyipiperazin-1-yl)acetamide (8,6 g; 0,032 mol) in a mixture of methanol
(72 ml) and N,N-dimethylformamide (18 mi} is heated to reflux. After 7 i of

refluxing the suspension is cooled down to 0 °C and stirring is maintained for
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(0-29); 131,9 (C- 30); 128,4 (0-31+ 0-35); 129,4 (0-32 + 0-34); 130,4
(0-33); 166,3 (0-37); 51,7 (0-40). MS (m/z): 540 (M + H). Anal. calcd.
for C31 H33N504: 0,69.00; H, 6.16; 15N, 12.98. Found: 0,68.05; H, 6.21;

wh 2ddBhsMethod 2 A suspension of PCT/EP2008/066581

methyl-3-[methoxy(phenyl)methyleng]-2- oxoindoline 6- carboxylate (20,0

4 I m
R e T RS Ve e el v man e o
mf;qsih’e"aﬂeg Bt €OrtTes dnittig” mnmgwgmeﬁm deystotedrHOIMR
1668 LMUtiRAA Andstring ismaintaigg f%%ﬁgdh@@ﬁl ¥ By /(“tf@r— 7.1 Hz,

filtration, the solid is “washed with ice cold methanol (80 ml)"and dried to

difforcB31007(89,0.c/6) bt Ariind2-Ebiphumk A8Yérlow Thdtals, 24, 31-H
W00 RZAPCT IER2008/066381 "2%@%@%‘3”\{]5:/8 GOMBQUATiGd, 27-H);

formula R2 R3 OR1 in which R1 represents an h drogen atom or a

EHCHE-CO 4o liB; And RS Enti B3'éhdnréffleSent an hitirbgeh atdiit or 564

R2, anddBitakent, 26-H); 3,77 (s, 3 H, 40-H3): 3,06 (m, 3 H, 12-Ha); 2,70 (m, 2
H, 8-Ha): 2,19 (m, 8 H, 2-Ho, 3-Ha, 5-Hp, 6-Ho): 2,11 (s, 3 H, 7-Hs). "C-NMR
(126 MHz, DMSO-ds) 5: 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); 127,86 (C-14 + C-18); 123,8 (C-17 +
C-15); 137,0 (C-16); 158,3 (C-20): 97,5 (C-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); 108,4 (C-29); 131,9 (C-
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 CaiHasNsO4: C, 69.00; H, 6.16;
N, 12.98. Found: C, 68.05; H, 6.21; N, 12.81.

Method 2
A suspension of methyi-3-[methoxy(phenylimethyleneg]-2-oxoindoline-6-
carboxylate (20,0 g; 0,064 mol) and N-{4-aminophenyl}-N-methyl-2-(4-
methylpiperazin-1-yljacetamide (17,1 g; 0,065 mol) in methanot (180 ml} is
heated to reflux for 7,5 h. The resulting suspension is cooted down to 10 °C
within 1 h and stirring is maintained for an additionat 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.
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A compound of formula
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in which R' represents an hydrogen atom or a Cl-CHx-CO-group,
and R? and R® each represent an hydragen atomn or R? and R taken
together reprasent a o groun,
with the proviso that when R' represents an hydrogen atom R and R®

10 taken together represent a

2. A compound of formuia
15 3.

4, A compound of formula



5. Process for the manufacture of a compound of formula 5 which

comprises the step of base catalyzed dechloroacetylation of a compound

of formula 6. Process in accordance with claim 5, in which the compound
wolAumpws.10 is obtained by reacting a compound of formula.. £ with a....

compound of foimula WO 2009/073524PCUEP2008/066581 26

7.Process in accardance with claim 6, in which the compound of formula

5.

5  which comprises the step of base catalyzed dechloroacetylation of a compound
of formula

B. Process in accordance with claim 5, in which the compound of formula

10

with a compound of formula
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Cl1 5 is obtained by reacting a compound of formula with a compound of
formula CIjtLCI 10 8.Process in accordance with claim 7, in which the
compound of formula 0 is obtained by the following steps: (i) esterification
&f @‘jg;aqiggynd of formula WO 2009/071524PCT/EP2008/q)66581 27}{%8)6581

. reacting the product of the reaction,{) with malonic acid dime ﬁé)sgtﬂﬂls;

obtain a compound of formula 0  (iii) performing a cyclisation of the
product of the rgaction (ii) by a reaction of 5hydrogenation. 9. Process for
the manu £ of-a compound of formula

with a compound of formuia

NS

8. Process in accordance with claim 7, in which the compound of formula

is obtained by the following steps:

(i) esterification of a compound of formula
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comprising the step of reacting a compound of formula 10CI with a
compound of formula 10. Process for the manufacture of a compound of
formula 15CI comprising the step of reacting a compound of formula

woMbhe sampound of formula CljoLCl PCT/EP2008/066581

27
(i) reacting the product of the reaction (i} with malonic acid dimethyiester,

o obtain a compound of formula

(ili) performing a cyclisation of the product of the reaction (i) by a reaction of

hydrogenation.

g, Process for the manufacture of a compound of formula

10.  Process for the manufacture of a compound of formuia

Ci

comprising the step of reacting a compound of formula
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with & compound of formuila

NS
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