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PROCESS FOR THE MANUFACTURE OF AN | NDOLI NONE
DERI VATI VE The present invention relates to a process

wo oo0obhs24ranuf act ure of a specific indolinone PCT/EP2008/066581

derivative and a pharnmaceutically acceptable salt

t hereof, namely 3- Z-[1 -(4-(N((4-nethyl-piperazin-1
-yl ) -nmet hyl car bonyl ) - N- net hyl - am no) - ani | i no) -

1- phenyl - net hyl ene] - 6- net hoxycar bonyl - 2-i ndol i none and
i ts nmonoet hanesul f onate, to new manuf act uri St eps
AAOLINGNE DRRIVAENES ANBPROACESS BQ&EHEﬁgﬂANUFACTURE
i ndol i none derivative 3-Z-[1
-(4-(N-((4-met hyl - pi perazin-1 -yl)-

met hyl car bonyl ) - N-net hyl -am no)-anilino)-1

- phenyl - met hyl ene] - 6- et hoxycar bonyl - 2-i ndol i none and
i ts nonoet hanesul fonate are known fromthe foll ow ng

B s A TR Bl Rl et el e
pampotndppf foreuiaons di scl ose the conpound, a process
for its manufacture, a specific sglt formof this
compound and the use of the conpo(nd E% its salt in a
pharmaceutical conposition to tre ol ogi cal or

non- oncol ogi cal di seases vi Nt i on of the
proliferation of target ceI 4l ong=o0 i n conbi nation
with further therapewt® Z
action by which the prol{|fferation &f the target cells
occurs is ) R1

H

in which R' represents an hydrogen atom or a Cl-CH2-CO-group,
and R? and R® each represent an hydrogen atom or R? and R® taken

/O

~
~,

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

_—Q

~
~,

~

taken together represent a group,
and to a 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 to treat oncological or non-
oncological diseases via inhibition of the proliferation of target cells, alone 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
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essentially a nechanismof inhibition of severa
tyrosi ne ki nase receptors, and especially an

wo pdobriseon of the vascul ar endot helial growt he¢ BEPTINS/066581

receptor (VEGFR). Al though 2 he above-nentioned patent

IREPLGEHL SO AL ER e RER R Rterdoly 35FRspo el ARGRRbItR of e
VBSAsAhENRIbEIP GRdWih RBtopPeesitoP{VEBERYr esent

invention is a new and i nproved process for the
manuf acture of this conmpound. Hence, the process in

g\ftﬁ @"f‘pﬁeea&\f%‘n{éﬁﬂoﬂég ﬂ{ &%éﬁ@é&b‘ﬁ% ﬁ(e%%?%e%gﬂﬂ@%gﬁrbcess

oW ng re Vant ages

tomaauéstttre thbelrpg eobstaasea,lareabjpctd@fstheldne@bntnn\tMion is a new
prior art.A first_ advantage i s the hl%\ﬁ over al |
w@urapwe@rpreaﬁseof@ré%@ gaBdesivee eiatarapdiaies vaglubirdhe

?%ﬁ@é% of-gg'iosdr'm'lggglﬁfsté?%%rsahlep?fé,eﬂh@ r{erE’ rfsslﬁrg&o?dbnce with the

vement he overall icie the proces
preseni mplentsn arasends aafmgehbmemjtkmlbﬂgmngkesrmmaule
eis that th w and i
§iad

ta
GVAEERR i abTenaren (8 Tk BriceaRt AliRee LoRSFHead Mdngipyior art

towards the environnent than the processes already
known fromthe Firi or art. This advantage is based on
Afisst agvantage istthe higheresveralt wipld whishaandeg obl@ingd via the new

b b BRPE R dNSpighel B B SRR IRORERME & Tirfg0vBent in

the overall efficiency of the process. This implies also an economic advantage.

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 shown in the following
General Synthesis Scheme 1.



appropri ateness of the new and i nproved process in
accordance with the present invention. This
wap@woprseat eness i s characterized by the presePCEER{008/066581

robust reaction steps, i.e.3reaction steps which are

| ess sensitive to the inputs. These advant ages ensure
the required high purity of the ac & pharmaceuti ca
active ingredient. The process in dccgtdance MAtE t he
present invention is a convergent progcess] and présents
several alternatives, as shown in thexkotMNowtg 3

Ceneral Synthesis Sche ng ¥he ow ng¥®
nonencl at ure. | NDOLI NONE DER}VATI VES
THEI R MANUFACTURE The present invention
speci fic indolinone derivatives, namely ths
of formula in h RL represents an hydrog
a Cl-CH2-CO gr
hydr ogen at om o : R3-d aken together represent a
group, with the ' hat when Rl represents an
hydr ogen at om Rg“and RZ Twken together represent a and
to a process fo manuf geture. The above

menti oned i ndolino Brivatiges are useful
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synt hesi s of drug substances,
for exanple in the foll owi ng patent applications:
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yi el d which can be obtained via the new and i nproved

PROS 88 SrccdfahcBiVBeheyBE8hT inVeRidh, t§@ pRR@RIE Tofibrises the

i mprovenment 1n
5 following steps.

I. Synthesis of the 6-methoxycarbonyl-2-oxindole

The 6-methoxycarbonyl-2-oxindole may be synthesized in accordance with the
10  processes shown in following synthesis schemes A or B. These processes have

already been described in the prior art.

Synthesis scheme A

m{) esterification

0 £ - |: |

H I g_ O rirD
(o] o

hydrogenation

15
alkylation O cyclisation
0 0 — 0
C|’\6 ~ /0 N+=O ,ij
) o o H
20

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 methyl ester,

25 leading to 4-methoxycarbonylmethyl-3-nitro-benzoic acid methyl ester,

and to a final hydrogenation-intramolecular amidation sequence.



the overall efficiency of the process. This inplies
al so an econom c advantage. A second advantage is that

wo b@oners2and | nproved process in accordance w PET/EP®08/066581
present invention is nore fy¥iendly towards the
1\ t n the processes already known fromthe
gyﬁ%\egg%e&eﬂt‘#@ advanltoage i s based onyt he fact that
the process steps & gonduct ed at higher

CO Nt ¢hait praxngtion ird tage can oi nt ed
2 4 he—tar geflsdal g p?%gg'@ltl on @ OppI aﬁﬂgﬁép o
Nthe new and i ovVed_process in 8 crd'é,nce W t hy N
present invention. This appropri ateness is 0 H
characteri zed by the presence of robust reaction

estgificalios, | Rai i on steps which are less sensitive to

t he i npuys. ‘ese advantages ensure the required high
purity of the active pharmaceutical active ingredient.

The process in accordance with the present invention

is shown in the followi ng General Synthesis Schene

1. Genéhelo-rBetitdxysarbosyl- Z?yxxirtd@d;e s a0 Gbtainalde by the above four-

5 ¢ hr ougRburoesgr Stutito MUURE BRI AREIdH A 45l niro-

W th bagzdHiiReand FEURINE @ clisdliBnRITAGE $Es LT (4-EPdnd-Dahitro-
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.

10

Alternatively, the 6-methoxycarbonyl-2-oxindole may also be synthesized in

accordance with the process to synthesize 2-oxindoles described in US patent

6,469,181.

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

Synthesis scheme C
20

cyclisation

I
mD: o — hydrahon
o

benzoic acid,

4-chloro-3-nitro-, propanedioic acid, 6-methoxycarbonyl-2-oxindole
methylester [4-(methoxycarbonyl)-2-nitrophenyl]-,
dimethylester

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 limitation of the present invention.
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followi ng steps. L Synthesis of the
6- met hoxycar bonyl - 2- oxi ndol e The

wo 200Gy car bonyl - 2- oxi ndol e may be synt hesi zedI/EP2008/066581

accordance with the processes shown in foll ow ng

BR8N SERE T @b o MG E RIE M ReRl &fVarice
teos@in thee chlomiiexraathhonythidroackeifir? @ xbmdehh&icnedrbexylate)
by a three-step procedure consisting of an

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

ﬁh?ﬁ)&/é&(@ﬂ (léﬂbf-nf‘éferg%%y}#gaprﬁ%ﬁmﬂ&iﬂé’olg Wity QR6RIEcEtidShAydride or

dnothieh appcopriataly st dtgd cBloroacetidoaaiad diecivative] ergt blylbroacetyl
ester, and to a final hydrogenation-intranol ecul ar
aeHde '§rPr§étﬁQ@M&§.r resche He8iashigh MOMNIERN, BPIOYE SR veRY, for

. . o Ct . Y , ]
R0l e ANefie g B Rt o sl o 801G o
abouvtel FOUL st ep procedure. Starting with the chain
prol ongati on of 4-nethyl-3-nitrobenzonithle and
reductive cyclisation of the resulting

The @r@atidatiir KaRhgRY 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 collected, washed, preferably with polar solvents such as alcohols,

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

The alkylating agents such as chloroacetyl chloride or chloroacetic anhydride
may be purchased from different sources. A supplier of large amounts of

chloroacetic anhydride is, for example, SF-Chem (Switzerland).

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

present invention.

IlIb. Reaction of the “chlorimide” with trimethylorthobenzoate to obtain the
“chlorenol” (methyl 1-(chloroacetyl)-3-[methoxy(phenyl)methylene]-2-
oxoindoline-6-carboxylate)

The reaction of the methyl 1-(chloroacetyl)-2-oxoindoline-6-carboxylate with
trimethylorthobenzoate is carried out in a high boiling and aprotic solvent such
as butyl 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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acetic acid to the oxindole scaffold, the synthesis is
concl uded by the saponification of the nitrile group

wanahbhs2subsequent esterification of the car bPRYEPD0S/066581

acid functionality. Alternatively, the

PP R 15T S B EROUBL3R IR RN CE Bréeably with
g0l08hRdRlcesagiRiEneh Killend ddd/dradthptadatded AlteBddying, the

Al'ternatively, the 6-nethoxycarbonyl-2-oxindol'e may be
siereasl” cemnayngdde OPtRIRe® wi th t he process shown in
the follow ng synthesis schenme C. The steps of this
synthesis schene C, which is also an object of the
pretieahhydridentniagie purchaded front di€ferehé sourdesd i n t he
foll owm ng experinmental Exanple 1, which shall not be

domsihyledhelensopiemaxtiGpUEhape TrBFééQ/HtDrP% EnpPeiay.

aRlit28 | ke 6- net hoxycarbonyl - 2-oxindole with
?ﬁ orloaceﬁlg anhydride to obtain the "chlorim de"

(et hyl 1-(chl oroacetyl)-2-oxoi ndol i ne-6-car boxyl at e)

e reaction. of .,6-nethoxycarb oxin )
T8 aloge Leatin) g Tl RNt bR e fart 4, the “chiorenor
?fﬁélh\yﬁ‘l f(@'hl@FtLéUe%ﬂF@c!hf‘etf?&ﬁﬂp%{yl)\‘r?éthyléneﬁ -dXoindoline-6-

| or oacet chlori referably carried out in a
ar@wxwate)s a@ alsa aappliecicofdbe peerent frrentinst ance
tol uene, xylene or butyl acetate, at a tenperature of
about 80 C to about 130 C

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

[methoxy(phenyl)methylene]-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 -10 °C.
The solid is collected and washed, preferably with alcohols, most preferably
methanol. After drying, the “enolindole” compound is obtained.

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

(methyl-3-[methoxy(phenyl)methylene]-2-oxoindoline-6-carboxylate), are also

an object of the present invention.

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



The crystallisation is initiated by addition of a

non- pol ar solvent, for instance cycl ohexane or nethyl
weymbohsxane, at a tenperature of about 80 C tBCEHEP20S/066581

100 C, and conpleted at a t&®&nperature of about -5 Cto

room t enperat ure. Qpe solid is collected, washed,

preferably with po{ar ol vents such as al cohols, nost

preferably nethano and dried, to generate the

“chl orim de" pouRd. ~The al kyl ati ng agents such as

chl or oaggt vyl bride or chloroacetic anhydri de may be

purchaééd difft§ent sources. A supplier of large

amount s ofgchl oroacgyi ¢ anhydride is, for exanple,
SF-Chem (Swit zerl and). The above reaction step Ma and

t he pinoglbich Rf rephesenesiahingtdrogeneatotrher 4 GHGHJ-GGEgroup,
(methyl 1-(chl ofoacetyl)-2-oxoj ndol i ne-6-carboxyl ate),
are afR®FRarnsbRestchferrazenrasydrogan afmen RdidR™ taken
Reaction of the "chlorimde" _wth

tri met hyl ort hobenzoat e-fp 13;? n the "chl orenol "

(et hyl ~

1- ( chRiepasabytasedt hmet Hoxy (phegyb)gret hyl ene] - 2-

oxoi ndol i ne- 6- car boxyl ate) The reaction of the nethyl

1- ( chwish dae praNigo thadxdiends| repsessriaapdwgregen ajonn R*'and R®
trinmethyl orthobenzoate is carried out in a high

boiling and aprotic sol vent_suc @ butyl acetate,

N, N-di net hyl f or mam de, Xxyl eneye ef erabl y tol uene,

at taken together represent a X group.

A further object of the present invention is the compound of formula
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tenperatures of about 100 C to about 140 C. The
reaction is nedi ated by nethanol scavengers such as

wa@e@viotisanhydri de. In the course of the reactiPCT/EP2008/066581

volatile parts can be distidled off with or w thout
repl acenent of the renoved parts by the reaction
solvent. The crystallisation is finished at
AQHRSt b%@@%f&hé&ﬁeé@wtaﬁ%ﬁtim id héSiollbeng prdcést O for the
col l ected and washed, preferably with solvents such as
anyé&rdureqf epemaadnd of @rAla acet ate. After drying,
the "chlorenol™ conpaund is obtained. Acetic anhydride
may be purchased frpmYi fferent sources.
Tri met hyl ort hobe JFoaLe/ may be purchased from AM Drugs
& Speciality~heRicals India Inc. The above reaction
step Mo _and ¢ ppeduct of the reaction, i.e. the
" chl orefo F N
1- (chl orogcetyl ) -8B- [ met hoxy( phenyl ) net hyl ene] - 2- oxoi nd
ol i ne-6- carboxylate), are also an object of the
phéherdam priseessnthiecstep bf bas&eatayzea adchidreatetiylatioaradla’compound
1t h bases to obtain the "enolindole" (nethyl-3-
Ph@l"ﬁ‘b‘ ( phenyl ) net hyl ene] - 2- oxoi ndol i ne- 6- car boxyl at e
) The base catal yzed dechl oroacetyl ati on of nethyl-1

- (chl or oacet yLy® O
[ met hoxy( phenyl) JETRU ene] - 2- oxoi ndol i ne- 6- car boxyl at e
> iR protic solvents such as al cohol s,

is carried
e.g. | sgpro Opr ef erabl y net hanol, at
e

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

is obtained by reacting a compound of formula

0

O N

o ?=O
Cl

with a compound of formula



tenperatures of about 70 C to anbient tenperature.
| norgani ¢ bases such as al kali hydroxi des or organic
whames7sech as sodi um net hoxi de may be used asPCT/EP2008/066581
catal ysts. The crystallisattbon is finished at anbient
tenperature to about - 10 C. The solid is collected
and washed, preferably with alcohols, nost preferably
RELIRBEOObjebf dfthe Priserd invditionas @he fw@lm;g pRtReY MP ivdised on
obt ai ned.” The above reaction step Mc and the product
tite abve pracesd 1, pnd.in whéch degtareynd of formula
(met hyl - 3-[ met_hoxy( phenyl ) net hyl ene] - 2- oxoi ndol i ne-6-c¢
ar boxyl at e), g—akso an object of the present
i nventi . obPect of the present invention is
t hus a“compoud o™ fornul ai n which Rl represents an
hydr ogen g@f om or a/ere CH2- CO-group, and R2 and R3 each
represent an hydrogen atom or R2 and R3 taken together
represent a group, @th the proviso that when Rl
represents an hydrogen atom R2 and R3 taken together
ISeQhtainertbyregeting @ GRMRAUNGEST fBEPEI& of the present
invention is the conmpound of forrmula A further object
of the pres yrivention is the conpound of fornmula A
further bj e9present invention is the
conmpoufid muNaA further object of the present
inventiongs the follow ng process D for the
manuf acture of a conmpound of formula
with a compound of formula

NSV

A further object of the present invention is the following process D3, based on

the above processes D2, and in which the compound of formula

0 '\{H
is obtained by the following steps:
(i) esterification of a compound of formula

Cl

H'O N+D

0 0

H

to obtain a compound of formula

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

to obtain a compound of formula
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whi ch conprises the step of base catal yzed
dechl oroacetyl ati on of a conmpound of formula A further

wobjentisef the present invention is the fol |l oW@DEP2008/066581

process D 1, based on the above process D, and in

whi ch the conmpoupd of formula is obtained by reacting
a conmpound ofqgfghmula with a conpound of fornulaA
further objectYof the present invention is the
follomnng OR2, based on the above process D 1
and |n hep conpound of fornula is obtained by
react i‘ng a onp@and of forrmula with a conpound of
formula A further object of the present invention is
the follow ng process D3, based on the above processes

6), pesfrrming atlyelisation @idhe ereduaof the rRaciion ilda airereiion of
ow ng steps: (i) esterification of a

E%err'%gunéﬁ%é' formula to obtain a conpound of fornmula

(ii) reacting the product of the reaction (i) with

mal oni ¢ aci d di nmet h%/ﬁl ester, to obtain a_ conpound of

AJHRIERPRIEFY Ofr}BPﬂ%’? Hdnertion) is @RrPeasHior the Msridectyre of a
egmbgsng}%@%rwla(l i) by a reaction of hydrogenation.

0]

comprising the step of reacting a compound of formula
0
P N
O 2=O
cl

with a compound of formula
s
O/
O—

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

compound of formula

0
O N
4 0

Cl

comprising the step of reacting a compound of formula



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

w@ommpniseag the step of reacting a conpound of PEDEPMME066581
with a conmpound of fornulalA further object of the
present invention is a process for the manufacture of
a conpound | a conprising the step of reacting
a compound Wi th a conpound of fornula The
presemnt” | i1l be described in nore details in
the foll oW ng by way of exanples, which are
illustrative of further enbodi nents and shall not

GRSt EorApduhd BF fortiugn of the invention. In the
foll owi ng exanpl es, the synthesis of the drug

substance 3} Z-[® -(4-(N-((4- nethyl-piperazin-i
-yl J- gt hylUgar bRnyl JN-net hyl - am noJ-ani i noJ- 1- phenyl
nmet hyl enef - nettoxycar bonyl - 2-i ndol i none, di scl osed

in WD 01/027081 , WD 04/013099, WD 04/01 7948, WO

04/ 096224 and WO 06/0671 65, is described. This

synthesis is perfornmed in accordance with the

foll owi ng General Synthesis Schene 2 . General

fﬁ?mgﬁrﬁ imrEHRioMMAl BedescRbe8 1MTRICIEHEEAINAME Tdlowing by way
of examples, which are illustrative 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-
methylene]-6-methoxycarbonyl-2-indolinone, disclosed in WO 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.



6- METHOXYCARBONYL-2 - OXI NDOLE "I n the above Genera
Synthesis Schene 2 and in the foll owi ng Exanples, the
wo cddvowmispg nonencl ature is used. Exanple 1: SymtTEB1088/066581
of the 6-nethoxycarbonyl - 2-18xi ndol e in accordance with
the process shown in synthesis schene C. Synthesis of
benzoic acid, 4-chloro-3-nitro-, nethylester 20kg of
4-chl oro-3-nitro-benzoic acid ( 99,22nol) is suspended
in 76L nethanol. 5,9kg thionylchloride (49,62nol) is
added within 15 m nutes angd-refluxed for about 3
hours. After cooling to ak 5C, the product is
i sol ated by centrifugati on=ay 'rying gt 45C. Yield:

19, Okg (88, 8% of theoretica
dlneth ster
ster (97 [
0,7
.amyl ate (97,41 nol) QNL‘

99, 8% Synt hesi s neqboi\
35L
,rrolldlnone (NVMP). A §b|ut|on ofo=0kg

[ 4- (et hoxycarb nylg 2-ni trophg
12, 87kg of malonic acid, dinet
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at 75C. After stirring for 1.5 hours at about 75C and
cooling to 20C, the mxture is acidified with 100L

waldoabed2hydrochl oric acid to pH 1. After stirpcTgPi008/066581
1.5 hours at about 5C, theiproduct is isolated by

G AT e 105 sl o O B i e

flloFimEhbMeyieratlreny usdd oxi ndol e A sol ution of 13kg
propanedi oi ¢ aci d, [4-(nethoxycarbonyl)-2-

nltrophenyl] dlnethylester (41 ,77nol) in 88L acetic

I - dlTU Turtucet 4U=- 90U PSSl LSS
gueéggncealé‘k‘é' ﬁ'l ngéhgm After standstill of the
hmdagq:mtsenn dﬁmtcaanhhtmui;edheat ed up to 115C for 2
hours, The catpg i s filtered|6orregpontbiog IURAG name

Rt at about 'Bdl'fes?ﬂ%pm%ﬂuct is isolated after

o 5C, ation and drying at 50C.
%%gllgﬁﬁgh%k ﬁgﬂgﬁoo t heoretijcal anount) Purity
HPL 8% Exanple 2 : Synthes] )
'('@'F“-QEQ D(fe ( nmet hyl -1 - (chl 0”’8)&%1 A“(& &Oacetyl)z

“B-carboxylate

“‘CHLORENOL” methyl 1-(chloroacetyl)-3-
[methoxy(phenyl)methylene]-2-
oxoindoline-6-carboxylate

-

(E or Z isomer)
“‘CHLOROACETYL |chloracetyl-N-methyl-4-

N-(4-nitroanilino)-N-methyl-2-chloro-

” nitroaniline acetamide

“NITROANILINE” N-(4-nitrophenyl)-N-methyl-2-(4-
methylpiperazin-1-yl)acetamide

“ANILINE” N-(4-aminophenyl)-N-methyl-2-(4-
methylpiperazin-1-yl)acetamide

‘ENOLINDOLE” methyl 3-

[methoxy(phenyl)methylene]-2-

(E or Zisomer) oxoindoline-6-carboxylate

3-Z-[1-(-(N~((4-methyl-

piperazin-1-yl)- methyl (32)-3-[[(4-{methyl[(4-
methylcarbonyl)-N- methylpiperazin-1-

“ANILINO” methyl-amino)-anilino)- | yl)acetyllamino}phenyl)amino](pheny
1-phenyl-methylene]-6- | l)methylene]-2-oxoindoline-6-
methoxycarbonyl-2- carboxylate
indolinone

5 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

10 20kg of 4-chloro-3-nitro-benzoic acid ( 99,22mol) is suspended in 76L
methanol. 5,9kg thionylchloride (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)
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oxoi ndol i ne- 6- car boxyl at e) Met hod 1
6- met hoxycar bonyl - 2- oxi ndol e (400 g; 2,071 nol) is

weoepended in toluene ( 1200 nml) at room t enpePEL/BPBO8/066581

Chl oroacetic anhydride (5405g; 3,095 nol) is added to
this suspensi on. m xture is heated to reflux for 3
h, thEHﬁ@o@ﬁj& 86%%@ and net hyl cycl ohexane (600 nl)
is added within 30 min. The resulting suspension is
further cooled down to roomtenperature within 60 mn.
The nBYREesisi firspraredieisacid dd-(Bethrisasnyl-2-sitigpseayl]-,
Wth j thanol (400 m). The crystals are

i 1 e Tthpger®L1anD g (93.5 % of the "chlorim de"
conmpound as a white solid. 1H NWR (500 Mz, DVSO-d 6)

d: 8 ,. 1 H 6-H: 7,86 (d, J=8,3 H, 1 H 8-H);
7,52 188753 ot Fakong ace, dfietujester’ 897 4mop inacdsdyip ot
3,95 . 8- . , . . -, )
(126 RALUOTLLESE Vo3 SRl ef sy g 607 1 AL
1, 0 (@ethyl-21gPrd@idir®rs) (NMIPS., A sOIGtieh of 128g Be@oit)gcid, 4-chloro-
126, 1,(C-8); 4.6 (CG,9.,,166,6,(C,1 0): 165 8 (C1 .
3: adirg emahyiesisr J4pEemal m AL gy RygLfiFone is adde
Anal gefsd. Ardr skiritd EMNRouls atbdB® 75HE atid (cboliRd to 20°C,
13.25; N, 5.23. Found: C, 52.1 8; H, 3.64; O, 12789;
N, 5. 0@ mivtuneod agidifiecewiib X POkrdiiotad hydreghladelasiq tolgH d; After
0. O5zstfimhb 651 SHRFELE dobl él"ckf%g lprc?bcuectt‘?g Solated by
centrifugation and drying at 40°C.
Yield: 13,78kg (95,4% of theoretical amount)

Purity (HPLC): 99,9%
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)

Purity (HPLC): 99,8%

Example 2: Synthesis of the “chlorimide” ( methyl-1-(chloroacetyl)-2-
oxoindoline-6-carboxylate)



(25 mM) at roomtenperature. To this suspension a

sol ution of chloroacetic anhydride ( 12,8 g; 0, 037
wodop/or1s2a- butyl acetate (25 nm) is added wi t hP@T/BPI0081066581

The m xture is heated to rablux for 2 h, then cool ed

to 85 C and nethyl cycl ohexane (20 m) is gdded. The

resul ting suspension is further cool ed dow ‘ oo0m

tenperatuyre and stirred for an addi ti7onal. 1=Ye)

not her (s separftaﬁ nd the sold ed 12
Wi th A00 mdY eht 1t3emprc71tté :

crys 't{lrledto_a.f_f_al'_d_'l.z,7g(9@ 5% o1ot%e1

gonmpound as a sli ghtly yeI1I
Exanpl e 3 : Synthesis of the "chl orenol 16

(FTEE ethox c %} n@-Poacet yl ) 3- "chlorimide"

[ nnet o ) nnet hyl ene] - 2- oxoi ndol i ne- 6- car boxyl a
te)

Met hyl - 1 (chloroacetyl)-z-oxoindoline-6-carboxy|ate
(12,0 g; 0,045 nol) is suspended in toluene (60 m) at
anbi egletigper at ure. Acetic anhydride ( 16,2 g; 0,1 57
nol) TS added to this suspension. The mxture is
feretbexyearhenyl&oxindplen(40040;@.@AHMAl) igsuspended in toluene

ﬂidbo%ﬁ%%‘&% t(a?n%gga@re %Fhoposa E)an‘n dﬁ‘(ﬁ}léJI §§4(y‘¢ t§b§5 FFrQoI) is

t'he I on perio and ubse
atided tmmlmusmm Heermipeurat is heatedt todrefiux ol 3ihj then cooled to

BB At metlon cyflonexane (800" ie added within 30 min. The fesulting
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
ml). The crystals are dried to afford 515,5 g (93,5 %) of the “chlorimide”
compound as a white solid. "H-NMR (500 MHz, DMSO-ds) 5: 8,66 (s, 1 H, 6-H);
7,86 (d, J=8,3Hz, 1 H, 8-H); 7,52 (d, J = 8,3 Hz, 1 H, 9-H); 4,98 (s, 2 H, 15-H>);
3,95 (s, 3 H, 18-Hs); 3,88 (s, 2 H, 3-H.). >C-NMR (126 MHz, DMSO-d) &:
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 C12H10CINO4: 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 chloroacetic
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
to room temperature and stirred for an additional 2 h. The mother liquor is
separated and the solid is washed with methanol (400 ml) at ambient
temperature. The crystals are dried to afford 12,7 g (91,5 %) of the “chlorimide”

compound as a slightly yellow solid.
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the reaction mxture is kept constant by replacenent
of the distilled part by toluene (40 m). The m xture

w0 s00000isedd down to 5 C, stirred for an additi oped/ER2008/066581

and filtrated. The solid ig97subsequently washed with
toluene (14 m) and with a m xture of toluene (8 m)
and ethyl acetate (8 m). After drying, 16,3 g (91 ,7

E@<amf$|é BeSyﬁtthBQﬂQhe mmé@w n@t@llﬁ(&kﬁr@dgﬂz &3-

yel |l ow crystals. VR (500
[m%t 12:3% enyl)melhxéew] Zmendglmﬁogrwyd@te)J 8, o Hz
1H 9-H; 7,90 (dd, J = 8,1 ;c{l,5 Hz, 1H8|—|);7,61

- 7,48 (m 5 H 2 1-H, 22H023C|H, 24-H, 25-H); 4,85
(s, 2 H 18-H2) ; 3,89 (s 27-H3) ; 3,78 (8,38 7

H., 15- 13CNMVR ( 126 M#g, DIVBO-d6) di 165, HETQ> 2
Ci 8= C- 3); 12tmefhyloftgegengpate] 30, O; 135, 4 G 4)» =2
c® N C-20); J.J.b T (G 65 126, T (C 8%t N

(CO); 1667(C1 0); %4&&1 3); 58,4 G Sy
46,4 (C-198);5128,6 (C 2 2+ C 24 £ dIZS)s %\\

130,5 (C-23); 52,2 (G27). M. mz 386 (M3, Anaol 1\ 1o
calcd, for C20H 6CINCB: C, 62.27; H, 4.18; d, 9.1 &
N, %8S Found: C, 62.21 ; H 4.03; C, 8.99; e

3. 52

2Met hyT=TI-(chl or oacet yl ) - 2- oxoi ndol i ne- 6- car boxyl at e

Mezhy- 1g(chroaeellyb’ra-okcsindol:isr[&eﬁct@dbcbxyla@l(éﬁ@ ¢;60045 malj is
e e aGefs oS ECapBiR Bibeiuls Megfedhgvarae e 2o
bedredofl) s beféd o tHis 5iBIdnsion. 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 ml). The mixture is cooled down to 5 °C, stirred for an additional 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-dg) 6: 8,73 (d, J =1,5Hz, 1 H, 6-H); 8,09 (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-H>); 3,89 (s, 3 H, 27-Hs); 3,78 (s, 3 H, 15-Hs). "*C-
NMR (126 MHz, DMSO-ds) 6: 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
CxH16CINOs: C, 62.27; H, 4.18; Cl, 9.19; N, 3.63. Found: C, 62.21; H, 4.03; ClI,
8.99; N, 3.52.

Method 2
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ort hobenzoate (20,0 g; 0,1 08 nol) is added within 40
mn and heating is maintained for an additional 4 h.

wdb@ontvosbare i s cooled down to O C and t he npt PET/EP2008/066581

liquor is separated. The saBid is subsequently washed

Blekf | EEobCS A 20 e Bufe- i Sler®y G oS by

glh@petrmfdth Ie\sg{ane (60N Wit Andgiént t@ﬁip@tr@tdreﬂsaoeftulclahwydnde (16,2 g;
crystal s hod

Q/étﬁ?ymotw% anded Efatflé% FUSRENSiiLi THedNiieeds bigakrskip rgflex, trimethy|

bt fioberdropfe (AP0 oM 0raig 8dBd itk 20 Y yicediing i
maintairedafddead additiomas4 $ugpennixture i beolas'dxtdwretd G °C and the

heated. to reflux, trinethyl orthobenzoate
U@”ﬂﬁﬂ')qupé'sa%ﬁ;@dfawdt HDR SA% d/ig aubsRAUGEY VuWﬁj(heg W'th Xy'e”e

[ [
[P RS iRlorGBLRAChE (B} ot sny el 8ne), rer drying
THS ¢ (31,0 % sokthes enloeendlycmvapbemid are Isotatéd @negye{law anystals.
and a m xture of toluene (8 nm) and ethyl acetate (8
m). After drying 15,3 g (87,3 %9 of the "chlorenol"
conpom@@h&[g i solated as fawn crystals. Exanple 4 :
% nt hesis of the "enolindole" (nethyl-3-

ol (ghtoreagety hed- hwléd@unﬁﬁmbwqdﬂter(&@@aﬁ péSynel) s
%ué\f?er%%gi |fli toluene (60 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 toluene
(14 ml) and a mixture of toluene (8 ml) and ethyl acetate (8 ml). After drying

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

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

base

" " )
chlorenol "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
methanol (32 ml) C. The mixture 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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A sol ution of potassium hydroxide (0,41 g, 0,006 nol)
in methanol (4 mM) is added at 63 C to a suspension of

waoredobphsi4 - (chl or oacetyl ) - 3- PCT/EP2008/066581

[ met hoxy( phenyl ) net hyl ene] 42- oxoi ndol i ne- 6- carboxylate

(2 Pinenéd ihBirdie 60T %) sirife foriayeolh Goblth s

yéndefysaal@em NMRZ(5d)0 I\/Aﬂz ,&DEIL) Br 8108018, 1tHnel EI91|788I(§ J=78
net hanol (24 ) and rledtoafor

t‘lg41 6* f}% de7 7Rdm: dridi $-hbo¥ 2 ©éRSolivd Bls 191 bQ/vH 20- |'S?) 7,40 —
Lty BN S B2 A8 308 2 .
BMR (176 Bz, CDGE) 6r688HC-25-1067 AL B); T3, BY(C-4); 4882 (c 5);
{347y 328, ?r@miﬁﬁa% (C 71%@1359@ b1 2ehie 5 ot (c-
Jrgg 57 .6 Ec%) 1282‘2}0 081éé393b1713§ 219 g}"ﬂé ¢-21); 130,5
(@19)),, 52,23(:123)0\/@ (m/k‘ICB‘nO (M:-+ HY) Anasz:,ae:d( thrlC&)'l,15NO4

I8 18 e o SR A AR W) 3 o (i

+ H)+ Anal calcd. for G 8H 5NX4: C, 69. 89 H, 4.89;
N, 4.53. Found: C, 69.34; H 4.92; N, 4.56. Method 2 A
suspehfethod af met hyl -

1
. ’ + 3- -2
AREb PR I R e R rtvtener 2-
orbinaome-6 Bartidylate (MR e0l0t 8 nist] IMetHé(rfohg ﬁwl)ﬁ"srhea@ed to
sol ution of sodium net hoxi de i n net hanal
reflux. Within 3 min, a solution of sodium methoxide in methanol (O, 24 g, 30 %
(w/w), 0,001 mol) 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 ml) and dried to afford 5,4 g (89,7 %) of the

“enolindole” compound as yellow 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 ml) 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

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

Example 5: Synthesis of the “chloroacetyl” (N-(4-nitroanilino)-N-methyl-2-chloro-
acetamide)
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(wWw, 0,001 nol) is added to this suspension. The
m xture is then stirred for 30 mn, cooled to 5 C and

W@ RownT1sg4 i S mai ntained for 2 h. After filtratPONEP100&066581

solid is washed with nethanel (9 m) and dried to
afford 5,4 g (89,7 %9 of the "enolindole" conmpound,,as
yel l ow crysgals. Method 3 A suspension of methyl-1 CH
- (chl or oacef éF) 3- [ met hoxy( phenyl ) net hyl ene] - 2- 8

oxoi ndokipel carboxylate (8,0 g; 0,021 nol)"{ CI
met h2 m) is heated to refluyx. A sol@at f
Saqj-um Bt hoxi de in nethanol (0,74 g, 3Q,%N WW 10
0,004 nol), further diluted with nmethanol (4 mﬁ, i's

added dropwi se to this suspension. The m xtuse is then
StN-meteydt4-hioean@@" m n, cooled to O C and stirring i"sloroacetyl"

mai ntained for 2 h. After filtration, the solid is

washed with nmethanol (24 m) and dried to afford 5,9 g
(91 , Rie¥ocP t he "enol i ndol e" conpound as yel | ow

cryst als. Exanple 5 : Synthesis of the "chl oroacetyl”

Arwsmensrpndérw metayl- wmawnezﬁémgo@o%bman ia &t eisstate

G NBARRIANHG 'C RPN o0 Tl SPEE pictichibilel 1
ﬂZOO@VmbI)I‘B 28ded to thidhbosmersie. yihehlesuiting Solutichdis ghen refluxed
09 nol) |s added to this suspen5| on. The resulting

5 G019a 1 BEACrand mekt! FysloRoRANG. (RIS s 2ag0e HH

SR siY 5 FARREABS01E4 Howh tb 0 &C ahdedirred8r an additional 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-d¢) 5: 8,29 (d, J = 8,5 Hz, 2 H, 1-H +
3-H); 7,69 (d, J = 8,5 Hz, 2 H, 4-H + 6-H); 4,35 (s, 2 H, 9-H>); 3,33 (s, 3 H, 12-
Hs). "*C-NMR (126 MHz, DMSO-ds) 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. calcd. for CgHgCIN.Q3: 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 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 further
cooled down to 0 °C and stirred for an additional 1 h. The reaction mixture is
filtrated, washed with methyl cyclohexane (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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suspension is further cooled dowmn to O C and stirred
for an additional 1 h. The reaction mxture is

wao dovnatsed, washed wi th nethyl cycl ohexane (28BCTrEP20a810h6581

the precipitate is dried tetafford 2 10,4 g (92 7 9

Erei 650 MhRSS otk RIBANAE Fou s ey g 2-o-

hhet%ylﬁpéra?znir%ylyac@%rﬁ@g)%ga cﬁ,tr!\?e Fimmr?e |'(|N Fg é#n %& N-
Mmﬂﬁ@@eya&um -y e m@ei + c- 3): 145 6 (C2);

127,4 (G 4 + C-6); 148,6 (C-5); 165,6 (C-8); 42,7

(CG9); 37,2 (CG12).M5 (nMz): 229 (M+ H+. Anal

cal cd. forc9HICI N2(13'H ~47,28; H 3,97; N, 4g, 25.

Found: C, B7.26: H 3] % . 15.73; N, 12, 29,1l Met hod

2 A N4.pitroanili
%1@% et—art—e—(i%ﬁ“m i%he de'@\//\lw
W Nhi 5 m n, a soI ution of chloro aseti anhydr| “CH,
(26,0 g; 0,1.51 nol) in ethyl acetatg (60 m% i s

added t%"ofafﬁty's suspensi on. The resul ting sol ut!8H" %

then refluxed for 1 h, cooled to 75 C and net hy&pd/c H,
cycl ohexane (80 m) is added. After seeding at C
t he suspension is further cooled down to g C

stirred for an additional 1 h. The react] ’ xi 12§
filtrated, washed with methyl cyclohexa @ )" SW
2 4

the precipitate is dried to H\N o2 13\/\

3
3 14 18

H

"aniline”

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 to 40 °C. Within 30 min, 1-
methylpiperazine (21,9 g; 0,216 mol) is added dropwise. After purging of the
dropping funnel with toluene (5 ml) the reaction mixture is stirred for 2 h at
55 °C, cooled to ambient temperature and washed with water (15 ml). The
organic layer is diluted with isopropanol (100 ml) and Pd/C (10%; 1,0 g) is
added. After subsequent hydrogenation (Ho, 4 bar) at 20 °C the catalyst is
removed. Approximately 4/5 of the volume of the resulting 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 toluene (40 ml)
and dried to afford 20,2 g (88,0 %) of the “aniline” compound as white crystals.
"H-NMR (500 MHz, DMSO-ds) 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, 19-Hy); 3,04 (s, 3 H, 9-H3); 2,79 (s, 2 H,
11-Hy); 2,32 (m, 4 H, 13-Hz + 17-Hy); 2,23 (m, 4 H, 14-H, + 16-Hy); 2,10 (s, 3 H,
18-Hs). "*C-NMR (126 MHz, DMSO-dg) 3: 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-
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afford 25,9 g (83,3 %9 of the "chl oroacetyl” conpound
as grey crystals.Exanple 6 : Synthesis of the

wO niovosed | | ne” (N-(4-nitrophenyl)-N et hyl - 2- $dF/EP2008/066581

nnet hyl pi perazi n-1-yl ) acet aani de) and of the "aniline"

(4-amngp - by naa(4- | pi azj n-1
925 %@&?ﬁ%ﬂﬁnm ﬁ@?@@-ﬁs&.dﬁgéﬁﬁ)ﬁ%&(m PE22ARs L caled. for
& {HNiLOT 0aBi 1097 8), 8NFYEN DA 3@ - FhUr: @, B0 F 08 462N, 91.39.
g; 0,087 nol) in toluene ( 1 10 M) is heated to 40 C
Wthin 30 min, 1- nethyl piperazine (21 ,9 g; 0,21 6
nmol ) | t Qd dropwi se. After purging of the dropping
funne i toluene (5 M) the reaction mxture is
Atsiuspedﬁrbgrof:t\l b4-attro@5nlﬁo)m}maldyltzlichﬂwm-eoetahﬂdeeetaﬁtg e

she The organ

baRalus el depaimerm s Tebted © Ahcrmiein S4aup. - o

o 435 BN UL ALl v
dfdppirig fmmei/mmtb reéhyjfacetaie i(ésnl) thm@asb@mmlmmre S stirred at 50 °C
R oot TR R AT e
bf{;a%@c fayef &Qﬂ]lu@é@mﬂ |§(Spr5§ar§blfj('7§ rﬁl?%ﬂ@%neﬁhﬂe&%@@tdnﬁ’Bulphate.

m Xture IS further cool C and stirred for

After peparatien é threselid :P@I/CAﬂ O%r 20 ) issaddsd], artdwtinesmlumn is

Q?‘?%@%H%%dg%h g’%?bgto)éfgglfe?‘ ngﬂﬁ%l’%ﬁﬁ 3&3 hO@@%g%%@%equently

W dalysyistrahved 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 “anilino” (3-Z-[1-(4-(N-((4-methyl-piperazin-1-yl)-
methylcarbonyl)-N-methyl-amino)-anilino)-1-phenyl-methylene]-6-
methoxycarbonyl-2-indolinone)

CH,
|
N\Eo JK/ NTCH3
8
11 N
Ho 4
) @ s
H _

"aniline"

"anilino"

"enolindole"

Method 1
A suspension of methyl-3-[methoxy(phenyl)methylene]-2-oxoindoline-6-
carboxylate (10,0 g; 0,032 mol) and N-(4-aminophenyl)-N-methyl-2-(4-
methylpiperazin-1-yl)acetamide (8,6 g; 0,032 mol) in a mixture of methanol
(72 ml) and N,N-dimethylformamide (18 ml) is heated to reflux. After 7 h of
refluxing the suspension is cooled down to 0 °C and stirring is maintained for
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1H NVR (500 MHz, DMSO-d 6) d : 6,90 (d, J = 8,5 Hz, 2
H 4-H+ 6-H; 6,65 (d, J =85H, 2H 1-H+ 3-H;

wWo2@2/0(324H, 19-H2) ; 3,04 (s, 3 H 9-H3) ; 2, 78CT/EP2088/066581

H 11-H2) : 2,32 (m 4 H 23-H + 17-H2) ; 2,23 (m 4

SutiRgl Byl 58Jo I retad ity W é?%tﬁg%auﬁéﬁdﬁe eN%oFrled o

éﬁ8r0615 @894%88 C"/@)of the " émﬁndf%dﬁ)u od«ﬁﬁa@géﬂb\ﬁb rystfls IH- NMR
c 9): 5 +

iz, W$&(QB)§ 8y OONB (‘ré233 H)s82, ?&1(3 1@H) l.%al(t J=71Hz,

ouﬁ% Héof s (€25 e e Sl 130,05 2738, 21, 314

$ BHpHi st 48 (ofJ = 1,6 Hz, 1 H, 29-H); 7,20 (dd, J = 8,3; 1,6 Hz, 1H 27-H);
N- net etamde

10 G AL - t'l%ﬁa{@%hkﬁr%s?ﬁatsz HlodlBett 174 5,84
ﬁleJW Bh Hédeém oH(h3 ﬁ?‘(é‘yé Al Eér@é* 3‘96(P{15& 4, - I-%E)12 26 (m, 2

'S a After pu
HuBFiéi) RO etk 2é¢zet3atﬂg S-A206-Ho); Iﬂe1 1 (aac;’i Ho#- Hn)x GFNMR

| el oS0 s G Cisw 824 B CRR B o1 (-

BRYVI®B,5 §CB)! 36 6({0M fz)h M@qp(foln@mlﬂ(e? 'écm14)+ @misﬁﬁlzg% (C-17 +
over SOdI um sul ter separ ation of he solid

Bd19); (131O%C-26D 1@)8 3 éCé’@der? érﬁ@ 2he180/1UG- aa) 136,2 (C-24);

e ash il e Bl le M et b 28I Gy a0

B&) fi2lgt4 (@43619 @%)t’r@ $QC\®ZT‘-?“ 0-349?\4&3@4' @%3)616639 (C-37); 51,7
The remai ni ng residue i.s dissolved in et rlllyo acet at e
4.

(G99)M$ @iy P40t &i) i Aeal. calpdetor CaiHas 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 an additional 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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filtration and drying 10,4 g (60,4 % of the "aniline"
conpound are isolated as white crystals. Exanple 7 :

woyowheses of the "anilino” (3-Z-[1 PCT/EP2008/066581

-(4-(N-((4-nethyl -pi perazin4l -yl)-

met hyl car bonyl ) - N-net hyl -am no)-anilino)-1

- phenyl - net hyl ene] - 6- net hoxycar bonyl - 2-i ndol i none)
Met hod 1 A suspension of  CLAIMS

met hyl - 3- [ et hoxy( phenyl ) met hyl ene] - 2- oxoi ndol i ne- 6-
car boxyl ate ( 10,0 g; 0,032 nol) and

:ﬂggmgy hyl - 2- (4-
rrethy%mp razin-1- %S]Ecetamde (8,6 g; 0,032 nol) in a

m xture of nethandk2 (72 nml) and N, N—d| nmet hyl f or mam de
( 18 nl) is heated\tgR%eflux. After 7 h of refluxing
t he suspensi or e0ol ed down to O C and stirring is
mai nt ai ned fg ditional 2 h. The solid is filtered,
was hed M b-tepfangl (40 m) and dried to afford 15,4
g (88,1 %|| of the "ani | i no" conpound as yel | ow
crystals. QH NWR (560 Mz, DI\/ISOde) d: 11,00 (s, 1 H,

531y whigh R re’paesen@ i iy Sgld et o bulfny b gy,
|(_|S Jarrd h;garﬁ)zw %ac‘%ﬁoré’présé’hﬁarﬁﬁydﬂbgeﬁ afoin (@ RQJand I323 @aken

7,13(d J =83 H, 2.H H+18H) 689(d 83
)

Hz, 2 H 15-H + 17-H) J =8,3Hz, 1H,
26-H); 3,77 (s, 3 H, 40—3 306(m 3 H 12-H3) ;
2, 70 fogether represent a group,

with the proviso that when R’ represents an hydrogen atom R? and R®

_—Q

~
~,

taken together represent a X group.

2. A compound of formula

4. A compound of formula



H 8-H2) ; 2,19 (m 8H 2-H2, 3-H2, 5-H2, 6-H2) ;
2,11 (s, 3 H 7-H3) . 13CG-NWR ( 126 MHz, DVMBO-d 6) d

WO 284/05154L- 2 + C-6); 52,2 (CG3 + C5); 45,6 (CPTIEPHES/066581
(G 8); 168,5 (CG9); 36,6 @& 1 2); 140,1 (C13); 127,6
(CG14 + C1 8); 123,88 (CG1 7 + CG15); 137,0 (C1 6);
158,3 (C 20 &7 (C-21 ) ; 170,1 (C22); 136,2
(C 24); 0128 © 117,2 (C26); 12 1,4 (C 27);
124, O(C R) ; (CG29); 13 1,9 (G 30); 128,4 (CG31

+ C 35); 29 4 (C + C-34); 130,4 (C33); 166,3
(CG37); 51,7 (G ) M5 (mz): 540 (M + H)+. Anal
cal cd. for C3i H33NBO4. C, 69.00; H, 6.1 6; N, 12.98.
Found: C, 68.05; H 6.21 ; N, 12.81 . Method 2 A
suspensi on of

get hyProtesgRdMgehaneRE ur8®f b}’doﬁﬁkﬁiur%“@%f@hﬂd@ i ne- 6-
carboxyl ate (20,0 g; 0,064 nol)

N- (4- am nophenyly) - &t hyl - 2-(4-

net hyl pi per azi- 4 detanmide (17,1 g; 0,065 nol) in
nmet hanol ( 180 S“heated to reflux for 7,5 h. The
resul ting sgispgnsiop is cooled down to 10 Cwithin 1 h
and st oL n s~yhi ntai ned for an additional 1 h.
After filfiration, the solid is washed with ice cold
met hanol ¢80 nl) and dried to afford 3 1,0 g (89,0 %
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of formula

8

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

is obtained by reacting a compound of formula

0

O N

o ?=O
Cl

with a compound of formula



in which RL represents an hydrogen atomor a
Cl - CH2-CO-group, and R2 and R3 each represent an

whyawogese at om or R2 and R3 taken together repPEFEPL008066581

group, with the proviso that when Rl represents an
hydrogen atom R2 and R3 taken together represent a
group. 2 . &“compound of formula 3 . A conpound of
formula 4 . |A conmpound of forrmula5 . Process for the
manuf gt ™€ \of a conmpound of formrmula which conprises
t he stle /}f Yase cat al yzed dechl oroacetyl ati on of a
conmpount”of fornmula 6 . Process in accordance with
claimb5, in which the conmpound of forrmula is obtained
by reacting a conpound of forrmula with a conpound of

lii crPieesahABERehPe PN Bl d oBlyBoubfor symute

a compound of formula with a conpound of fornmula 8 .
Process in e wth claim7, in which the

Cl

is obtained by reacting a compound of formula

O

\

O H

with a compound of formula

NSV

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

e I\{H
0]

is obtained by the following steps:

(i) esterification of a compound of formula

Cl
H'OW(Q '0

N
0 0

H

to obtain a compound of formula

Cl
o e
| -
o o

H



(i) esterification of a conmpound of formula to obtain
a conpound of fornmula(ii) reacting the product of the

wo eaoh7e4 (i) with mal onic acid di met hyl est er, PCDEP2008/066581
obtain a conpound of formulza (iii) performng a

cycli sat he_ r. [ i) . by

[ eact ‘zrjeglctlﬁc_s/ @ﬁg{%ﬁgﬁt%egea&ﬁrb@g@&{@&oﬁ 30@& rﬁ‘ethylester,
manuf gcébtaim @E:omp@QﬁﬁQiﬂl‘l‘&nﬂflaf ormul a conprising the

step of reacting a conpound of fornula with a conpound

of formula 10 Process for the manufacture of a

conpound of f8 |l a conprising the step of reacting a
compound of with a conpound of fornmula

(iif) performing a cyclisation of the product of the reaction (ii) by a reaction of

5 hydrogenation.

9. Process for the manufacture of a compound of formula

0]

comprising the step of reacting a compound of formula
0
P N
O 2=O
cl

with a compound of formula
s
O/
O—
Process for the manufacture of a compound of formula

r@Qi

15 cl
comprising the step of reacting a compound of formula

10
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