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WD 2009/ 071523 PCT/ EP2008/ 066580 1 PROCESS FOR THE
MANUFACTURE OF AN | NDOLI NONE DERI VATI VE 5 The present

WO pooentisen rel ates to a process for the nmanuf ae¢T/ER200$/066580

a specific indolinone derivative and a
pharmaceutically acceptable salt thereof, nanely 3-
Z-11 -(4-(N-((4-met hyl -pi perazin-1
-yI ) - met hyl car bonyl ) - N-net hyl -ami no)-anilino) 10
henél - et 'étl ene] - 6- met hoxycar bonyl - 2-i ndol i no
S TRoER MANUFASHEYRE @b %WW@M@H&%VATIVE

steps and to new internediates of this process. The

i ndol i none derivative

3-Z-[1-(4-(N-((4-net hyl - pi perazin-1-yl)- 15

met hyl car bonyl ) - N-net hyl -am no)-anilino)-1 -ph enyl -m
ethyl en e]-6- nethoxycarbonyl-2-indolinone and its

The oo i PRTCRIE R SR Gread T B AT ES & ggecic
mmbﬂadmaerlvammwa@22#%0@11“@”9@&:06{7@65& sdlhtheeeof, namely 3-
PSR S B B 585

rlﬂwe%%é«'?@n é PrﬂatHéﬁyc%frbérﬁﬁP CiAEBMBHE 8kd itss salt in

a phar maceuti cal conpositionto treat oncol ogical or
mmogﬂmasgIf@raatedtcs@@\sé@amfacﬁumg istepsoandio pew intermediates of

{&,{%c&% gtl on of target cells, alone or in

J ©Pon with further therapeut| c agents. The
mechani sm of action by which the proliferation of the
target cells occurs is essentially a nmechanism of

Thaimsalingne sleriyaivg atZ-tytoeinet- mef%xé@lwaéwrwg and
Y
c@?gel [ QV) thhﬂigarﬁftng %Bg@égﬁz%e (V@%len%?hough

trimh(a»_tygmebormh-mlndelmqmmm itepinoettianesslfahateaalg known from the
folaineaenbapeations wits O i 78" i Db 0 M dpas 7o4e,
A0 R G5E222f ak "y B 0BT 6'5”‘1“1%@%43 ?tﬁtérﬁ agpﬁ‘%]l’lofsf‘n%%isclose the

I Nprove process for the manu ure
compound, a protsss fohitss praociéesurien a specdicdaattdfermiaf this islempound

Tl t th t he
BT REhing O i adRafiad h0S sTEd RivBhiochisal Sampesitip to treat
Qhwégﬁﬁﬁo@hérﬁéﬁﬁolggﬁ:@f disedseédviatilgibRIoh T tAé brol¥Pation of
2009/ 071523 PCT/ EP2008/ 066580 2 A first advantage is

tengehegjiseploneearran cogbationhvigh fstierieerapestinagenisa Thae

[
Eﬁe@fpg @ﬂq éf"‘gﬁ%m gkgcﬁ)eetﬁ? qrﬁlr}'eﬁat,%ng&%e?é(r% ?c!ellsy 6&!uqs is
essentially a mechanism of 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 abovementioned indolinone derivative and its
monoethanesulfonate, an object of the present invention is a new and improved
process for the manufacture of this compound. Hence, the process in
accordance with the present invention presents amongst others the following
remarkable advantages when compared to the processes already described in
the prior art.
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the overall efficiency of the process. This inplies
al so an econom c advantage. 5 A second advantage is

w0 baw/ottse3 new and i nproved process i n accor danP€r/mP10h8/066580

the present invention is nm*e friendly towards the
environment than the processes already known fromthe
prior art. This advantage is based on the fact that

the process steps are conducted at higher

PORISEAdVHth G & thé%@éﬁb\féﬂalﬁ?%w“%/ﬁ% oMM 5 oBBIh&REvia the new
poi nted out™is the e scal e production
apgnmprovada@reseszrtIs]blgnemaﬁrwlhw@id ase@r@sgntﬁcmgnmr@vement in

i PUsAN S dilRe o dlRrmisai il Ak 47 stonupicgavantage.

robust reaction steps, i.e. reaction steps which are
| ess sensitive to the inputs. 15 These advant ages .
érspgoadiatyantags isdaatthgmeyuand ymproveddoraeess/ie accordance with

FH@{) %H{Jﬁ’]l\lgﬁ{%n ﬁ%b}’eefﬂe'ﬁgj!ye%\/\%?a? thTJ@n\HFo?ﬁﬁec‘nct thQn th%

acco ance esent’ Irnvention is a converg
Prouessss aE@adyldnowe:*.mmu shespru@faﬂt FHit @adnantagess based on the fact
sho in the foll ow ng Gene ntheS|s Scheme and

ﬁ@e PHRCESSIN@RG RS ?F%I?é&?@ga@h*r‘" gheRAGAIRAERBS used
Cbrresponding I n present patent chemical name used

Correspondi ng | UPAC application in present patent
Aathﬁfdaqdpbhtmi winich' b@HLt@Rbd\'mteE outds ftye Iarge scale production

SepiabeRleoes e few 2 Mioued Bi6ess if Btkoance ity e

ba%%ﬁﬁ%'ﬁ?ﬁ@ﬁ%nﬂ% r#g,)@h'a@&éhi&‘ By &R PrskAEE of

roljust neactiearttepsid)e. keaation\gteps wjhlq’rbarm lesgr8ensitive to the inputs.
2-chl oro-acetam de "N TROANI LI NE" N-(4-n

i trophenyl)-N-nethyl - 2-(4-nethyl piperazin-1 WO

7688¢ d1573gBS BhERRIMR/ reatred high plintgegtisahetve pharmaceutical

active ingredient.

The process in accordance with the present invention is a convergent process
and presents several alternatives, as shown in the following General Synthesis

Scheme and using the following nomenclature.

Corresponding
Custom name used ] ]
. chemical name used |Corresponding IUPAC
in present patent

o in present patent name
application o
application
“CHLORIMIDE” methyl 1-(chloroacetyl)-2-
oxoindoline-6-carboxylate
“‘CHLORENOL” methyl 1-(chloroacetyl)-3-

[methoxy(phenyl)methylene]-

(E or Z isomer) 2-oxoindoline-6-carboxylate

chloracetyl-N-methyl-4-

“CHLOROACETYL” N-(4-nitroanilino)-N-methyl-
nitroaniline 2-chloro-acetamide
“NITROANILINE” N-(4-nitrophenyl)-N-methyl-

2-(4-methylpiperazin-1-




N- (4-am nophenyl)-N- "AN LI NE*" net hyl - 2- (4-m et hyl

pi perazin 1- | acetam de "ENCLINDOLE" nethyl 3 (E or
wa2emomse) [ et hoxy( phenyl ) met hyl ene] - 2- oxoi NBOI/EP2008/066580

i ne-6-carboxylate nmethyl 33"ENOLETHER'

[ met hoxy( phenyl ) net hyI ene] - 2-oxoi ndol i ne-6-car box

b

7 [1 (4 L(( A | Nl NQ avin 1 .u!)
W 1acEHHBIEe: ) - N

| ate
\J == LI\ \ - LI 3 T T |~JI er
net h
am' no) ani I i no)

met hyl (32) - 3-[ [ {4- yI[(4- m et
R AS S R

mat hyl pi perazi n-1- "AN LINO' nethylt
DIHgr!hy -2-(4-methylpiperazin-

yl }abCl )/I J alli IIU} [JhCIlyl )alli T 1 'IJhCII

@@n?l)nethylene]-Z- met hoxycar b
ox0|nd i ne- 6- cafboxyl at e i ndol i nof®

3-7-[1-(4- (N-((4dnethyl - et hanesul f piYdasRipAIde ppt hy|

PENGEANDOUE y1 )] (3Z)-3-[[ (4-{ met hynethy! &

3&% Zf%ropri)é} I)-N{ net hyl pi per azi n- 1;[methoxy(phenyl)methylene]-
amn ) anill i no) - yl)acetyl ] ap2-osdindelwyd-Hacarboxylate

- phenyl met hyl en¢] - 6- o] (phenyl ) met hyiegiyeB- 2-

TENQIYEEERONYI - 2- oxoi ndol i ne- 6- cal[asethb@l(Bhenyl)methylene]-

i ndgl i none, (1:1 nonoet hanesul fonaj %xéﬁﬁd ) a],gg Iate

~O W

PCTEP20087 uooocsu3_ _[1U(4 (N{((4U 'éti‘iﬂll
0Ozz \/\ W (pilpiram 1-yl)- methyl (3Z)-3-[[(4-{methyl[(4-

“ANILINO”

methylcarbonyl)-N-
methyl-amino)-anilino)-
1-phenyl-methylene]-6-
methoxycarbonyl-2-
indolinone

methylpiperazin-1-
ylhacetyl]amino}phenyl)amin
o](phenyl)methylene]-2-
oxoindoline-6-carboxylate

3-Z-[1-(4-(N-((4-methyl-
piperazin-1-yl)-
methylcarbonyl)-N-
methyl-amino)-anilino)-
1-phenyl-methylene]-6-
methoxycarbonyl-2-
indolinone,
monoethanesulfonate

ethanesulfonic acid - methyl
(32)-3-[[(4-{methyl[(4-
methylpiperazin-1-
ylhacetyl]amino}phenyl)amin
o](phenyl)methylene]-2-
oxoindoline-6-carboxylate

(1:1)
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Thus, the process comprises the following steps.
I. Synthesis of the 6-methoxycarbonyl-2-oxindole

5 The 6-methoxycarbonyl-2-oxindole may be 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

hydrogenation

o m{) esterlflcatlon alkylation cycllsatlon
i O
H r;l_ S P = jr :
o o o _‘

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

procedure consisting of an esterification of 3-nitro-benzoic acid, followed
20 by an electrophilic substitution using chloroacetic acid methyl ester,

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

and to a final hydrogenation-intramolecular amidation sequence.

Synthesis scheme B

chaln prolongatlon Qi,lgﬁggﬁgﬁﬁon
saponification
NZ & N© % N -0 N
| N H H \
fe} H
esterification o
- -0 N
A

25 0 H

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

the carboxylic acid functionality.
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2009/ 071523 PCT/ EP2008/ 066580 5 Thus, the process

waeoopnrses the foll ow ng steps. L Synthesi s oPCT/BB2008/066580

6- met hoxycar bonyl - 2- oxi ndole& 5 The

6- met hoxycar bonyl - 2- oxi ndol e may be synthesized in

accordance with the processes shown in foll ow ng

synthesis schenes A or B. These processes have

aAlterrdeRe e 8986thoRechrbBnYIlRoRINGBle @AY -alstyPé B§Sthesized in

scheme A’esterification hydrogenation "\ alkO Cyclist'

Accordanceoth the@rocessdo etiesize Beoxindoles described in US patent

?{@t b@fycar bonyl - 2- oxi ndol e i s obtai nable by a
hreée-step procedure consisting of an esterification

of 3-nitro-benzoic acid, followed 20 by an

el ectrophilic substitution using chloroacetic acid

m;tpm,atlvgg/t, te 6-m@tg@p(y@arpgnyl-}oxmdole may be synthesized in

L

am dati on sequence. Synthesis schene B O O H chain
rol ongation hydrogenation / | \ cyclisation O
%&BLKI%S?%%%{}%%&\HNNNOH ONNHH N O
esterification \ /Ol / NO

cyclisation

(o]

0,0 |
Cl cl T\(o\ 00 cydlisa
—_— o) ydration
|_I,O N‘D o 0 —_— o. - o
o o d N o o - N
| H
o - NO, o H
(o]

benzoic acid,

4-chloro-3-nitro-, propanedioic acid, 6-methoxycarbonyl-2-oxindole
methylester [4-(methoxycarbonyl)-2-nitrophenyl]-,
dimethylester 20

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.

lla. Reaction of the 6-methoxycarbonyl-2-oxindole with chloroacetic anhydride

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

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

The crystallisation is 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 collected, washed, preferably with polar solvents such as alcohols,
most preferably methanol, and dried, to generate the “chlorimide” compound.
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25 O H The 6-net hoxycar bonyl - 2-oxi ndol e is al so
obt ai nabl e by the above four- step procedure. Starting

wowdo/orises chai n prol ongati on of 4-nmethyl - 3- ni t POF/EP2008/066580

benzonitrile and reductive Tyclisation of the
resulting (4-cyano-2-nitro 30 phenyl)acetic acid to
t he oxi ndol e scaffold, the synthesis is concl uded by
the saponification of the nitrile group and the

WES#I@W@*MQ 8§é®5isuichals! &i%r@%cet%héhl@ﬁ&@%bhlo@oé’@étﬁ: anhydride
functionallty. WO 2009/ 071523 PCT/ EP2008/ 066580

Rrayche aurchesgd fiame defarentenuyess. Hoayppler of laige lagnaumnys of

EDRPrRE S DERNE T e dfER: SEACTaM S yketaparcess 1
6,469,181. 5 Alternatively, the
6- net hoxycar bonyl - 2- oxi ndol e may be synthesized in

deeceygdeagiahsiendlamrs B’@sp@ﬁlé\%Of thetraactias), li ewiligy chlorimide”

HEHVESLCOR R 2 IR SRR 8PP R o e
p1=@en®|r®eht|6h O N O Noe O benzoic acid, 0

4-chl oro-3-nitro-, propanedioic acid,
6- met hoxycar bonyl - 2- oxi ndol e net hyl ester

ﬁlﬁ R@%EW%Fﬁfeb%mﬂrDmla ”Mtﬁ@tﬁ’r'ﬂ@%drtho%n%ﬁ %"c{t&ﬂh thE

steps of this synt esl s sch al so an
odzi]ler@uﬁobf(md’nleylmr-eﬁmmaceuyk)e’htmempxyﬁplhlenplemﬁathwere?f] -2-
descr,i Eed in 1 ow ng experinental Exanple 1,

he f
\%9'@90 PEPreas ?)%6 oéonstrued as a limtation of the

present invention. 25 Ila. Reaction of the

6- met hoxycar bonyl - 2- oxi ndol e with chl oroacetic
dheyeatiien ot begpetiyh1(plorageety )-Aiaxemdaliaebycarboxylate with

FiEth P RPRL TS SRS IR el BRAREA R BhrotiE ™ ivent such

abloeitypaeetdts, Rtdimetglfommatic ayleee cﬂﬁﬂé@%bl@&@lh&ne at
activated chl oroacetic acid derivative, g.

&meeEheesaf about 100 °C to about 140 °C. The reactlon 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
temperature to about -10 °C. The solid is collected and washed, preferably with
solvents such as toluene, xylene and/or ethyl acetate. After drying, the

“chlorenol” compound is 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(phenyl)methylene]-2-oxoindoline-6-
carboxylate), are also an object of the present invention.
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chloride, is preferably carried out in a high boiling
and aprotic solvent, for instance toluene, xylene or

whodoglorseet ate, at a tenperature of about 80 Cp¢DEP2008/066580

about 130 C. 35 The crystal8isation is initiated by
addi tion of a non-polar solvent, for instance

TR NI I U VRS
HEBPRAIOHRY OcAeh o Bofob Bl dcpreaey ¢ The

idis collected, washed, preferably wth polar
soI vents such as aI cohol s, nost preferably nmet hanol ,

39tk e BRES RGeSOl SRIBRES, «

wéfmo&sj( ngr)m@ft@}whe]cilb%ind@llrﬁé 6addrboRAstEetis ¢arried out in protic
anhydr | gur chased from di fferent sources.

A
§9W9PFSe$UQ5T 53 HICGB0 BB G SoSPPAEl 0B PEHGEAY: TG e
r =m %I%r ur%é%f%lbﬁ.la an@?'ﬁn@ﬁ@’hf t%%ﬂé??ﬂ%r%élﬁpgé?}i?g%@s such as

ion ste he product
!all@h hybleo%@dsﬂ or organéc’ bageresutyl as sediom methoxide may be used as

Py SO BTy SRR f Ardeting 74 BRIETb 1M Ae Aurg 10 Bbout -
R@a@f OR s@lldtlg%ollé&é@%h@\ﬁa‘égme‘ﬂ' E%fﬁrably with alcohals, most

trinmethyl orthobenzoate to or enol
ecneferadly meticinalr Afierdrying, 3h¢ hertdliogglep isompoundtigipbtained.
ene] - 2- oxoi ndol ine-6-carboxylate) The reaction of

t he net hyl

FhedReaasetion step IRxehd e protiuet 6RhBA¥MERIrE i@l tHe “ehdlindole”
trinethyl orthobenzoate is carried out in a hig

boethyhg- [mﬁth@w(bhe@ylmqewmnewmm@m@@t@rpammt@),, are also
A ST NG RREEREIVEREY S0 & 16 about 140 G The

reaction is nediated by nethanol scavengers such as

acetic. anhﬁ;jrl de. In the course of the reaction,
Mpmatwelyp q §-ragthopkcarpenylt2-eyingpte My rbedneaﬁqur@tﬁctly with

SAPLEGRPRSPEod BT 20 PSR By oSl B

t‘mtpehhet U(mea?thpl Cﬂ[mathox%@)r@nlymnetm%mejhz-exomdblame éebalndxylate).
ef e Wi t ol.v such as ene,
3@! iR sTOOHI I R deBEINed Yanedsgnarg) SUBess Scheme as
H’raer{boﬂna%%éf%’ﬁ%é‘ dut a?*@i‘e@bt“@é’d aBové\pishé, Aphydri de
chase

may be pur romdifferent sources. Trim ethyl
ort hobenzoate may be purchased from AM Drugs &

BB R ol s N A sf ki pfinenin Eloldste ArEyEdE S Brain

tetcpisroatetyl” (N-(4-nitroan|Imo)-N-methyI-2-ch|oro-acetam|de)

The chloroacetylation of N-methyl-4-nitroaniline is carried out in aprotic solvents
such as toluene, or esters, preferably ethyl acetate, at temperatures of not less
than 60 °C. As alkylating agent, activated derivatives of chloroacetic acid,
preferably chloroacetic acid chloride, or most preferably chloroacetic anhydride,
can be used. The crystallisation is initiated by addition of non-polar solvents,
preferably cyclohexane or methyl cyclohexane at temperatures of about 60 °C
to about 80 °C, and completed at ambient temperature to about -10 °C. The
solid is collected and washed, preferably with non-polar solvents such as methyl
cyclohexane. After drying, the “chloroacetyl” compound is obtained.



10

15

20

25

30

(methyl 1-(chl oroacetyl)-3-[ net hoxy(phenyl) net hyl
ene] - 2- oxoi ndol i ne-6- carboxylate), are also an

wobysotises the present invention. WO 2009/ 0715PB1/EP2008/066580

PCT/ EP2008/ 066580 8 Ilc. Reaction of the "chlorenol™

wi th bases to obtain the "enolindole" (nethyl-3-

[ met hoxy( phenyl ) net hyl ene] - 2- oxoi ndol i ne- 6- car boxyl at e

) The base catal yzed dechl oroacetyl ati on of nethyl -
Tﬁ@@ll@gﬂé’tﬂfgﬁbﬁéﬁts%u@h as chloroacetyl chloride or chloroacetic anhydrlde
[ met hox ene] - 2- oxoi ndol i ne- 6- car boxyl at'e
naycke pumlﬁa@ad fﬁqm §r1%if®@t sCess ik sURRIEh ferdargecameousts of

Enfhrer G RE0RR0s R, B St7bPR, SerheRSuiBlipag), Asupriir for

s @atng matsres NsHsth@ st -nidosallinehy Fopska@ple) RRY Dges &

bases such as sodi um et hoxi de may be used as
teenediatasy Ltdfidiak ystal | i sation is finished at

anbi ent tenperature to about 10 10 C. The solid is
col l ected and washed, preferably with al cohols, nost
ghefadroak| rgactxirhstepl llla AS also ailr gbvjadt oftthe presenitiimditioh.
compound i s obtained. The above reaction step Ilc and

the product of the reaction, i.e. the "enolindole"
ﬁlf@tF@é/éctlo% oflthe %H]SP@éQ:@@I ﬁnm% h%s&@gﬁp@rﬁz%}e totRXiA th?
e-6-car at'e), are an object o

trmtropmdaeehtN (ﬁmémpmnyl)mlmhﬂﬁ ehethylpiperazin-1- yI)acetamide),

SrRuBE St oa it to ekt i ife hEfA:SisireEnehy)N-

ﬂ%&hﬁ@!ﬂ?ﬁéiﬁylb@e@@ilﬁim hdtarmrRg! et her" (net hyl

3- [ net hoxy(phenyl ) net hyl ene] - 2- oxoi ndol i ne- 6- car boxyl a
te). 20 This alternatlve enbodi ment is described in

THE ARt BN AN BPms R s orcBBCs e Ritn

R@mylpmr@iméhsneéﬂﬂysbdrtm tapmelsldlmtyvsu&h eblegtaratetd.outyl
anhydride to obtain the "chl oroacety

erefeieh ketonssi(ei g eNyrsoRytY ﬁe@fﬁl%Péﬂ%@@%ﬁ@@?ntﬁspreferably
g&aﬁ?tﬁ% dé?trt%%%%b?éé ut Nore Wébo%t%'ot*c?i%qdée'aﬁehty the

out ic solvents such as
esjatic salbs afeerremindnwdebﬁgktrmteirawh vwatert @milerted withsaquieous

noijtllgggi%vgiop&gnlggpﬁg o%cgeiﬁl”@ea% gmﬁﬂﬁ@%F%ﬂﬂ I;,)II‘]VI‘%IX?UFG is diluted

g\{]‘t'hgérrggiggbdl)lg pgéﬁé%dtﬁ@ g%bhgpga é)g Lari*;bgﬁ%dsrggéﬁé?c%g@tX’emperatures of
abyet 20 rCdatabont 9@ *Cnat hmregebprmres ohabdutibhapl H bar,

bl met .
IS ibdfreSiaqens e afd edaEr RSl agBelelivm ongharead: After

ﬁam@ﬂ@l TP ataprbt atheafBjofify of tRBRRIANKS ard @lsﬁ%ﬁibﬁ"al@educed
The solid i's collected and washed, preferably with

ﬁbessyw and g teraperataigstof abopb iy C tO@hﬂUéﬁ@xéhér heABﬁ@lue IS
GTS% RRd ik I?glueﬁgl ?WQ%%&Ure o?%]B@H@gnH i %Rteas't&,e Breferably ethyl

acetate, at temperatures of about 70 °C to about 90 °C, and then crystallized by
lowering of the temperature to about 10 °C to about -10 °C. The crystals are
separated and washed with a non-polar solvent, preferably with toluene, and
dried to give the “aniline” compound.

The starting material 1-methylpiperazine for the initial substitution reaction may
be purchased form different sources, e.g. from Enzal Chemicals (India ) Pvt.,
Ltd.
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WD 2009/ 071523 PCT/ EP2008/ 066580 9 The al kyl ati ng
agents such as chl oroacetyl chloride or chloroacetic

wapdwarisde may be purchased fromdifferent SOPCT/EB2008%066580

supplier for large anmountsi1ef chl oroacetic anhydride
is, for exanple, SF-Chem (Switzerland). A supplier for
5 the starting material N-nethyl-4-nitroaniline is,
for exanple, RR]J Dyes & Internediates Ltd (India).

The MReeehems sep mbe@alsbla'h bSjedt @ﬂh@rpr@%rﬂqﬁv@fnohhe
pr esent invention. —I0 Ilib. Reaction

"“chl oroacetyl™ with 1-net hyI pi per azi ne to obt ain the

el i . 4,- ' . |

L0 AAaRKLATSe 4R QUASAERGDYbofk PRE i e o2
Jqugﬁﬁ&ithydrplp@ran Ryl mbthylw“lrbd)rh}ﬁ)iN methyl amino)-anilino)-1-

N- (4- am nophenyl)-N net hyl - 2- (4-

phpeylaretyieng] @@tfmﬁyeéybonyk>2m@ol|r\ﬁan@¥a| reaction of

N- (4-nitroanilino)-N nethyl-2-chloro-acetamde with 1-

met hyl pi perazine is carried out in aprotic solvents

i hdshrmtlersisasteréaspeglﬂcbmtl'yrespect:‘toethe)z akeBoisemef=.Wih this

nmet %}IF i, sobut ket one) q%é aromati c sol vents,

Fraqionals s i§ ?'@l‘?eo bigin&Cenper at ures of about 30 C to

about 60 C. Subsequently, the organic salts are

renoved by extraction with water or diluted with

Jdmaereasticﬂnoﬁmlemwﬁn[sneihoj(y(phgrayi)meﬂnalm] 2enxainddinier.

] | h_a
ErthshlEte BraEar b Be st B yihereel 1
S/F)ﬁ@@tbﬁﬁél’é %Scdﬁduc@étpihtpr%ﬂc Solvengdsith #9aleohsls, BYFr &B8Aol or

pressures of about 1 bar to 10 bar, wusing heterogem c

Ryefesiin aatbanal adradpsiaticsIMYEHs Spam g dolugnenorcinanixtaes of

BldGLan LR S Bonbretidvains subfi 2efBu pietuaebiiige or

preferime NotLdietigfifornamidelGit @ tempapatire 30nét led8ehan 50 °C
residue is dissolved in toluene or in a m xture of

tpdaereiluxing endifipnss (NIer cpmplale SBNyersiary the gustallizatiogtis
SETENER SloAial LS Ry PO D i

tollgcted aaUc&mbseqLOer@ly Wbshed witha srotic esol\@epaueh ad ettrahol, or

b e e Pl el aobel Sl i hsangrving e
Tm.r% Adnh SRS blatedlin tHE FEH SfPéToQ\Fbr%tefIQr the

initial substitution reaction may” be purchased form
di fferent sources, e.g. fromEnzal Chemcals (India)

t. Ltd., VWO 200 071 23 PCT/ E 8/ 0665
Thbirbovedterlin SRV PRO el Ghies! ahMeisTace arve o
present invention.

Alternatively, the “anilino” compound (3-Z-[1-(4-(N-((4-methyl-piperazin-1-yl)-
methylcarbonyl)-N-methyl-amino)-anilino)-1-phenyl-methylene]-6-
methoxycarbonyl-2-indolinone) may be obtained by the reaction step IV’, in
which the “aniline” is reacted with the “enolether” in the presence of MeONa-

MeOH. This reaction step IV’ is also an object of the present invention.

V. Reaction of the “anilino” (3-Z-[1-(4-(N-((4-methyl-piperazin-1-yl)-
methylcarbonyl)-N-methyl-amino)-anilino)-1-phenyl-methylene]-6-
methoxycarbonyl-2-indolinone) with EtSO3H to obtain the monoethanesulfonate
salt of this compound.
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V. Reaction of the "aniline" with the "enolindole" to
obtain the "anilino" (3-Z-[1- 5

W@ 4000/ 15¢31- et hyl - pi per azi n-1-yl) - net hyl car bong¢y/EREM®D66580

hyl - am no) - ani | i no) - 1- phenyl - net hyl

ene] - 6- net hoxycar bonyl - 2-i ndol inone). This reaction

is stereospecific with respect to the Z and E i soners.

Wth this reaction, the Z isoformis obtained. 10 The
TRa&a|tdBrrdhtion of 3-Z-[1-(4- 1N ((4 methyI plperazm 1- yI) methylcarbonyl) N-
met hyl - 3- [ met hoxy( phenyl ) et hyl e - 2- oxoi hd 6-
oetbyxgmimog-aaiigo)-1-phenyl- methylene] 6 methoxycarbonyl 2 indolinone is

Seic U B bl AR i o\ PP R Y BB e, with or
alitteboatereas @ cosdlhemoht tymperéﬁfr@s abbouei(haad about 70 °C, by
aromati ¢ sol vents such as toluene, or in mxtures of

additina s PsiE® PEABYCRNS ﬁth@ngﬁvlﬁom@aaid Jopsaeipitalithisgaitiated by
RO URRE N ERAT ot ot Biafislic of gogyt 40,10 g ggout 60 °C,

hdrsubBeuentratiitioredf aneseg)odmmllcdsrncﬂ ssich AlstisopropapbleTae

con sion, the crystallizatio s, . acconplished at a

COrREal At s G Bl SR ROk ST i PR (P Epture.
F ﬁﬁ’&?

gﬁlevsqe)ﬁth |§u%tg ggngta anoﬁl?{H(;%:‘htél pr degera atnBI %r aﬁfglrébl%r

wadplnormrm‘rmrnd:dsedi tefursisbubé nwaeiotharmwlfomteesalmfythag:ompound

t ﬁ'\ faml E co}r{llﬁoynd is isolated in the form of

JEedR e} YELPY CyglalSapove reaction step 1V is al so an

Obj ect of the present invention. 25 Alternatively, the
"anilino" npound

[ gezaqoye(reagman( $tepréisnglso @nmﬁgqt.qf_tne present invention.

met hyl car bonyl ) - N- net hyl - am no) - ani | i no) - 1- phenyl - et h

yl ene] - 6- et hoxycar bonyl - 2-i ndol i none) may be

thﬂlllmgiobt}netihz I &(aQN qm rﬁetﬁpl Mﬂeraz”ﬁm Wlh@ﬁhylb@rbonyl) N-

"aniline" is reacted wt ‘enolether” in th

presyrRrBing)-andioRd-1-masny!- mﬂh%leneh@tmeth%y@ﬁbwl Z-gdolinone

f the present invention. 30 V.
@eactl on o#ﬁ?he@" anilino" (3-2Z-[1
-(4- (I\I-((4 met hyl - pi perazin 1 yI)

car bonyl N-rreth an| phenyl - pet h
Tor SlRss s AR AR BE SIS b Themrathaneat Bafe B lkohihe
ES hﬁbnn%ﬁéor@‘éﬂﬁémﬁﬁéy |ﬁverﬁ%|ntm9%bbh'hﬂ‘|e e.g. onan
und. WO 2009/ 071523 EP2008/ 06658 11 The

gapactfmtilmxta dassifier mill. This step of milling is also an object of the present
ul (4-(N-((4-net hyl -pi perazin-1-yl)-m

&VW '?3y bonyl ) - N

nmet hyl - am no) - ani | i no) - 1- phenyl - et hyl ene] - 6- net hoxyca

rbonyl -2-indolinone is carried out in highly polar

dihgshaIfigst objeqj of hhenpiesenbinventgr isabeyolmwingmspcess Prior the

%aonﬂfg%ﬁbcgf 8\/?0%@6?&%&({8%8, vent, at tenperatures of
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15

addi tion of pure or aqueous ethanesul fonic acid. The
precipitation is initiated by seeding of the

wo eedlotisegy sol ution at tenperatures of about 4BCLEPI08/066580

about 60 C, and subsequentizaddition of a |ess polar
al cohol such as isopropanol. The crystallization IS

fini s.hedut% tt rrgerat res of not%cg]gl han room
FEMPEPRIBUNE S1eA 8T FIRENEEIE TPTROYLP é@u Qwashed with an
al cohol as nethano or preferably isopropanol, and
dried to furni$§ monoet hanesul fonate salt of the
conpound in_thg formof yellow crystals. The above
reaction sf i s, al so an object of the present

I nvent #6x 55~y . MIling of the

3-Z-[1- (4 (N-(()h met hyl - pi perazin-1-yl)-methyl ca
rbonyl)- N nethyl-amno)-anilino)-1 -ph enyl -m
atithyd eppousd of éarmasgca rbonyl -2-i ndol i none
nonoet hanesul fonate. 20 For storage and further
processi ng tﬂ}e gonoet hanesul fonate salt of the

conpound cbﬁrdance Wi th the present invention may
be m IH g n inpact mll or a classifier
mill. This step ¢f milling is also an object of the

present i nvention? 25 Thus, a first object of the
esent jnvention | s the foI | ow process D for the
ﬁafHUf‘ﬁEPDhe@t BFthg RIBRPIFURCTHION IS r”ﬁ% caMEpOUDg Oélf@f mypH o
O N H WD 2009/ 0715 PCT/ EP2008/ 066580 12 conpri sing
the step of rea tia conmpound of formula O/ON O
gt formula HEN/ ON H 5 A further

H with a corrpon
obj ect of esent invention is the conpound of

f or nul a0

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

|
IO
H\
N N
! L
is obtained by reacting a compound of formula

Qkfo
NO; cl

with a compound of formula

HO\

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

A further object of the present invention is the following process D2, based on
the above process D1, and in which the compound of formula



O /ONOHA further object of the present invention
is the follow ng process D1, based on the above
wer@oass2, and in which the conpound of for nmubper/EEN04/066580
N* 10 H ON is obtained byi1seacting a conpound of
formula /~ ~ONX2 I C with a conpound of fornula HN
N 15 and subsequent hydrogenation of the nitro group
in an am no giro%o. A further object of the present
i nventio t foll ow ng process D2, based on the
above gngzzs\%rand in which the compound of fornula
wo 20097 071523 / EP2008/ 066580 13 /~ ~O N2 | C
'|sso&|@¥n@d”§ﬁretb\étlh§%cédrﬁ|go@1d3@f%%0% of formula "a NO2
with a conpound of formula 5 cl"11,~cl A further
obj ect of thg present invention is the follow ng
process E pased on the above processes D, D1 or D2,
and in w the conpound of formula O / NO" 10 is
obt ai f&d by base catal yzed dechl oroacetyl ati on of a

%ﬁtﬁpaoggr%p%n& Qk %f'hﬂjla 00

NS

A further object of the present invention is the following process E1, based on

the above processes D, D1 or D2, and in which the compound of formula

A further object of the present invention is the following process E2, based on
the above process E1, and in which the compound of formula
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O cl A further object of the present invention is the
conpound of formula O O O cl 15 A further object of

wo b@oprissent i nvention is the foll ow ng procesBCERP2008/066580

based on the above procesg4El, and in which the
conmpound of formula WO 2009/ 071523 PCT/ EP2008/ 066580
14 0 00 Cl_ is obtained by reacting a conpound of
0 O A with a compound of forrmula /
er object of the present invention is
d of forrula 0 a NOO C 10 A further

obpec i\ippr esent invention is the follow ng

pro based on the above process E2, and in
whi ¢h thedColypound of formula 0

is obtained by reacting a compound of formula

A further object of the present invention is the following process E3, based on
the above process E2, and in which the compound of formula

is obtained by reacting a compound of formula

\

N
\

o} H
with a compound of formula

o} o}

CI\)J\O



a NO O C is obtained by reacting a conpound of

formula 0 ONTC- H15 with a conmpound of formula O
w0 2@b/071503-cl WO 2009/ 071523 PCT/ EP2008/ 066580 PABHER008/066580

further object of the presafmt invention is the

foll owi ng process F, based on the above processes E3,

| ] h d of formilg O 1-10 yc~i~ i
Bota et o BB BraR e Siony8 R icyind pinets Fadpsho on the
abote pROGRAYRY E, aﬁ@lrim}\}%ch ﬁe_ét‘)&rﬁ%&ﬁnd\bﬁor@ug to obtain

a conpound of fornula O (ii) reacting the

product of tke—Keaction (i) with malonic acid
di met hybes I’ to obtain a conmpound of formula I
0 0 NOOJ O (ilkj) perforning a cyclisation of the

product ¢&f the reaction (ii) by a reaction of

ﬁgvggtg?@aag)}%fﬁgg\?@glféﬁger obj ect of the present

Invention’ist oW ng process G based on
5 (i) esterification of a compound of formula
Cl
N
o o

to obtain a compound of formula

Cl
o e
| -
o o .

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

I
OO
O\
o)
-0 NO,
o) .

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

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



t he above processes D, D1, D2, E, E2, E3 or F, and in

whi ch the conpound of fornmula WO 2009/071523
weebaPReH8/ 066580 16 0 N~ ~Nr--\ N H O O PCT/€rtd08/666580

reacted with EtSOBH in ordas to obtain a

nonoet hanesul fonate salt of this conmpound. 5 A

further object of the present invention is the

fol |l owi ng process 4, jbasgdNen the above process G

whi ch conprises a ste illing of the
nonoet hanesul f onat®e\ salt of the conpound. The present
i nvention w -gﬁkscribed in nmore details in the
fol |l owi ng by\ug 10 of exanples, which are
illustrative of j Uyt her enbodi ments and shal | not
construe a mfation of the invention. Exanple 1:

Synt hesbs 4 >~ met hoxycar bonyl - 2- oxi ndol e in
accordande wth}, the process shown in synthesis schene
C. 15 Syrthesis of benzoic acid, 4-chloro-3-nitro-,

met hyl ester 20kg of 4-chloro-3-nitro-benzoic acid

99, 22npl)., i ded .in 76L hapol . 5,9k ,
SR ESDYRHS Sy hlen 2 BBaoa e e e aliay this
28mpdingef | uxed for about 3 hours. After cooling to

about 5C, the product is isolated by centrifugation
and drying at 45C Yield: 19,0kg (88,8% of theoretical

%\:I@gg%éapjg%gétﬁew%&)ﬂ: in@gnt%%o ié?h%ﬁokkﬁﬁé fﬁroocfess H, based on the

bbo(aptdspsy @ Witk condboriesraopeprof Initling dfithe hivHoesti@tesulfonate
WO 2009/ 071523 PCT/ EP2008/ 066580 17
salt of the compound.

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

construe a limitation of the invention.

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 ( 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)

Purity (HPLC): 99,8%

Synthesis of propanedioic acid, [4-(methoxycarbonyl)-2-nitrophenyl]-,
dimethylester
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12,87kg of malonic acid, dinethylester (97,41 nol) is
added to a hot solution (75C of 10, 73kg

waoedvomstert . anyl ate (97,41nol) in 35L 1- PCT/EP2008/066580

met hyl - 2- pyrrol i di none (NVRy. A solution of 10kg
benzoic acid, 4-chloro- 3-nitro-, nethylester

46, 3 i 25L 1- hyl - 2- | di i dded 5
Oy oD kot realpnit; 4. Aimetiesiet (87 4R s adsBE T aonot
cool i g|utien %ﬁé‘fﬁ) dfh@,mkgd sttchuﬂnateit%rﬁAgtfag@qgv\ét4t1 anlPﬂL?csoLr 1-

di luted hydrochl'oric aci pH 1 roostirrin
1. 5 hoetkylad-paseliginats (NME)ph selitioniaf 1i0kglkenegidacid, 4-chloro-

(55, a5 78; nEBp RSl Uenderiby 10281 Kfehy e & Ringgegs aades
Al t er par 5@l AfteriBtipfedg &5t 106 Goard &t about 75°C and cooling to 20°C,

[ 4- (met hoxycar bonyl ) -2-nitrophenyl]-, dinmethyl ester
can b@%wth@slﬁﬁ&tﬂ'gﬁd wdhm&%:dlbl%e,éhk@r%hlqwaﬂq to pH 1. After

aci d, .gi.net S d ) ; [ 15
aci d. S@{r@ﬁ|f§?i$sﬁ‘ﬁ?r?%@°ﬁ§?%| it é‘@%@@%ﬁ? o, e
su(k;_seqa&hn’rfdgati@dct&tdj drtymé;aailsétirm.i ogzﬁf 45,1 Egl

iu t te : [ - met -
50 s Vil Y RS i S Pobestieaiaopdadi 1eima Tor 1.5
hour s ;a%ﬂmqt nd cooling to 30C, the mxture is
aciudi Fiﬁgt t Cg?ngl}gi | ut ed Ihygr ochloric acid. XA;J thle
same tenperature, the mxture is seeded, then 20
cooleq,to OC and stirred for addi tional hour.. Th
Feoul DYHdRE8s Brdpanenicle o, PhuRBiouiBoRY L nishBReny-

MShe@irﬁ@t%yF@sY&%aﬂbé’r@ 1th&iebd asIdidwkg (86% of _
t heoretical anount) urity (HPLC): 99, 7% 25 %\%nt hesi s

of 6- ABtIKgxafcaalboieyacid-dis siep (200 .emashard 217 3kg benzoic

ropa el id .[4- - .
P o P OB rehcto nites, MEEMR 21 28 30d) &ie spsequeniy added
aci d tcabkyltieaeiatetkg ebdidetnatt/lated@5046mbl irﬁ)3i7_2k%;‘l1-methyl-
the presence of 1. .3kg Pd/C 10% After 30 standstill of
the hycmEebdinoneNMRLal Q&G iAflersingsio6d 2 powTs athout 45°C
for 2 t teo0.s - LLLRT : nd: L
wat or 219 285 g, K130 SE e HEispr8 ispobifieBTu] 249N tidEl
after hydx:aichlmgictamli(cﬁ@\t gbers'?rrie‘f tegrqbéreturenkthlednydturg iass%ded, then
50C. Yield: 6,96 7, 2% of theoretical _gnount).

5000/ bosisao B At e Baracii AL MODy. TIIeaplingerysipls are

isolated by centrifugation, washed and dryed at 40°C.
Yield: 37,5 kg (86% of theoretical amount)

Purity (HPLC): 99,7%
Synthesis of 6-methoxycarbonyl-2-oxindole

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

Yield: 6,96kg (87,2% of theoretical amount)
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Exanpl e 2: Synthesis of the "chlorimde" ( nethyl-
-(chl oroacetyl)-2- oxoi ndol ine-6-carboxylate) 9 8 4

wW&200007662€9 0 2 12 O /OI/ N C ~D-Cl 18 13 7 BCHERIN0L066580

10 11 14 15 0 Fi C 16 @snet hoxycar bonyl -
"“chlorimde" oxindol 5 Method 1

6- met hoxyc onyl -2-oxi ndol e (400 g; 2,071 nol) is
suspeﬁﬁgblﬁﬂgﬁgiégﬁg% (1200 m) at roomtenperature
Chl oroacetic anhydride (540 g; 3,095 nol) is 10 added
to this suspension. The mxture is heated to reflux

Example 2: Shethesisodidhie t'chigimEleiddnetbyhi(cliptrasietd hde
thin 30 min. The resulting

éégﬁgﬁha%h a@%ﬁ‘??ﬁ%r cool ed down to room tenperature

within 60 min. The nother liquor is separaated and the

solid is washed with ice cold net hanol & 3 The
crystalsare dried to afforg 515 50 (93

"chlori A np nd |te/ fo
MHQ w@~ N I\S)L \th

H:\ 7, 52 d—J—8—3>Hz ,
(s, ZDH 15-H2)'; 395 (s, 3 H 18- H3) 3,88 (s c2 H,
3-H2). 13C-NMR (126 MHz, DMSO-d6) 6: 174,7 (C 29;

36, B@-nfdthoxycartbdd-20 (C-4); 140,8 (C 5);"Cmt95mi¢e'( C6);
128,9 (Gxfdel 126,1 (C-8); 124,6 (C9); 166,6 (C 10);
165,8 (C-13); 46,1 (CG15); 52,3 (C18). 20 Ms: niz 268
(MrH) +. Anal . calcd. for CL12H10CI NO4: C, 53.85; H,
3.77; A, 13.25; N, 5.23. Found: C, 52.18; H, 3.64;
a, 1Metoodd, 5.00. Method 2

I 0
B A BRI RIC R I 4401 ol FRgBRbl roene
(ﬁmnanmraxrreomﬂ@m;ieratlﬁes@mmomtla Eﬁmlydtld®l(154ﬂ g 3 095 moI) is
chl oroacetic anhydride (12,8 g; 0,037 nol) é/
agded e thissugpsnsien a%@l)g};menlﬁ%e@tgg fp reflux for 5 h then ooled to

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
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
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The m xture is heated to reflux for 2 h, then cool ed
to 85 C and nethyl cycl ohexane (20 m) is added. The

w0 eaalotisey suspension is further cool ed down VETT/EP2008/066580

2009/ 071523 PCT/ EP2008/ 0665380 19 to room tenperature
and stirred for 2 h. The nother |iquor is separated

nd t li.d h |
B o fembRtanie Shd Sioed a2 8, T MRRer el i sdpdtbiagt and the
%8Ia|c7 |sgwé§ﬁec5w% nﬁ’éthbﬁ@l (49b|rﬁl') 'a'ﬁbﬁﬂalerﬂ%ﬁ%?ﬁu?é 'Ifhe crystals

ightly vyellow solid ampl e 3: Synthesis of
amdae@@aﬁor(dﬂ g (913 8/h)| ertbac@hlynr)md;a compound as a Sllghtly
)[/gﬁ(g) (gphenyl ) met hyl ene] - 2- oxoi ndol i ne- 6- car boxyl at e

\ OCH3 14 25 24 OCH 3 H3C-0 20" 23 CH3 |
O trinmethyl orthobenzoate 27 9 4 13 2 122 ON O 0
CIH3 81 3 0 0 0~ H3COACH3 12 d 11 10
Examaie 8gSynthesis@f the cmlefqrml o(@"ethylchl(féw@r@@petyl)%t hod

ey ehenimelnignsh3-esoindalnergrcarbonate) oy, | at e

(12,0 g; 0,045 nol) is suspeﬁ%d|ntoluene(60 m )

at anbient tenperature. Acglifo-@mhydride (16,2 g; ., 2 *

0, 157 m)I) is added to this |segpension. The nixtice i, 23
o St OI ess tha@.met é}tho ergggg trimet hyl 93

(20,0 _g; 0, nol ) IS!adde@W@

22

the addition p r|Ood and subseque
stiering e same tenpes odren,for 15 3 #0 i &
parts of the feaction m xture ar e dIStI||ed ff6
concentration of the reaction mxture is 19 C|
constapinidy replacenment of the distilled part by;h|oreno|
toluene (40 m ). The mixture is cooled down to 5 C,
stirrbtethied 11 h and f||trated The solid is

MRt tahobalBRDeE ok life neEphsila Bl dhbifon is

éﬁé@énd&@/mrtgtueh@ (809nl§ Yl arhbiénteémbBratdfe. ‘Adatiea@Rgdride (16,2 g;

ound are isolated as slightly yellow crystals.
n%mo()gggdﬂeﬁ to thifvsusew)sien. Bermingtdre i heatedtapot Igss than

H046tﬁ3nd finfétn{ Forthorertodtd 0,8 gto, 198 hol) fs 29ded 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 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) &: 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;1,5Hz, 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) &: 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 CxH1sCINOs: C,
62.27; H, 4.18; Cl, 9.19; N, 3.63. Found: C, 62.21; H, 4.03; Cl, 8.99; N, 3.52.
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(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-H2):

wWe2@9/0¢s233 H, 27-H3); 3,78 (s, 3 H 15-H3). 1BCHKENR08/066580

(126 WMHz, DMBO-d6) 6: 16520 (C-2 + Cl16); 103,9 (C3);
127,4; 128,6; 130,0; 135,4 25 (G4 + G5 + C7 +
C-20); 115,1 (C6); 126,1 (C8); 122,5 (C9); 166,7
(CG10); 173,4 (C13); 58,4 (C15); 46,4 (C18); 128,6
(C 21M+e}qo@g+c24+c25) 130,5 (G- 23); 52,2
27). M5T mz 386 (MrH)+. Anal. calcd. for
hmmmoagetyl)@ozqmdpi|ne1-61®rb@1<ylat9 (12;0 ¢4 0,8463n0l) is

ﬁ%&@ﬁ@'ﬁ% @j@égﬁ%&%@ Riparalie “Agstic dfydride (16,2 g;

Ubtfrvwnoll) |é eldbied eaaes glgpengi®i T‘r@hﬂﬂ@réis&ﬁa*ﬁéd(w niﬂ@x trimethyl

045 nol IS suspended in Xélene at

Q%PEQ@ZQ%%%Q B19irk1 08} ig G&dﬁ?dwﬂwé Teincany he%tlng is
ﬁ]érar?téd{%a r ef aﬁ%e'ﬁr)&&r;rgtlﬁ cﬁ)o @gﬁgoat%ﬁ gk}(r&%?er IRuor is

@eﬂ:@r&te@l'lzjhe solmdld?dlbﬁﬁqmm%ﬂamed witd x:yme (ng mig and a mixture

[ [ 4 T

Eﬁ'ay%ﬁ'@?ﬁmﬁéﬁd G areiaed € bt inad 4b o1 o) ofthe
ST 80%@38@% d%‘%lttaﬂac{% 8o bR, and a mxture

xyl ene etate (8 m). After
dryl ng 14,3 g (81,0 % of the 10 "chl orenol compound

are i Iﬁt as yellow crystals. Method 3
Met hyﬁ&f—?—i&l or oacet yl ) - 2- oxoi ndol i ne- 6- car boxyl ate
(ieth - B{ctiloddeetiPL2- okélndéhﬁ?él@t%ﬁgokﬁafe‘?('m@g (6@@5%6%5

at anbi ent tenperature. Acetic anhydrid

susgendeasl in tbkieagdea nlp at ambienidempsraiure. m@tlmangudr@de §16,.2g;

ge%fr%ﬁbq? aﬁégq% g‘hg &U?é%glglrg %%&ﬁé%ﬁ%i}éﬁﬁ d P l%ﬂux trimethyl

oethobannse 20,03;0,108 o) istadoedisittded0atdindavhhéatiny i€
and the nother liquor is arated. The solid is ,
sipRlafedhior g %T%@'W%'S@PF%@W&@ /1" andithe moheardiguor is

aryrieioms s RsB o BsiRl fih okl (L Bl g g micure
a}n: mlu;]mé 8 e:h) agd etyhacetptd (@ s1). AReadplieg 45,3%y (87183 sof the
Q t e "enol i ndo

PIEERY (GORRREHN @H%@'@i?éﬁya%?wrbpw&w?ne 6- car boxyl at e
)20 21 H3CG--0 H3C 0 11 19 9 16 18 C

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
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131 HObase 23 CH8 417 0 3 NO 14 5N20 61HO
0 O d "chlorenol" "enolindole" 25 Method 1 A

waoboaie3 of pot assi um hydroxide (0,41 g, 0, 00BCTEPI008/066580

methanol (4 m) is added at 63 C to a suspensi on of
nmet hyl -1 - (chl oroacetyl) - 3-

(bR ap (2050, T TS a0 859938 3 G0N csuvblBeaene
ShrriRtisan@htaifed 2 h. TAerTItkatHre the sbite s WhsHdPHith dhethanol
30 min, cooled to O Cand stirring is maintained for

224 mipanedried te afoidh,0 a (4,6 6b) of the “enadlinsilali aampound as

TEIREN s B BB iE obELT o B b At P ¥, v = 7

[ R 4500 Pt BN 00 oynfo ) R, 70

9‘,]'47@ é]m,_’\i ¢7ﬂ 86313m 7%324,—!’41:93',5% (2 H 2 %3403,747(?2@{, h3-Ha). "°C-

i1 Top ML o0ely (fatcee) Bty g g g 2te sy

109,44(@-6);31)28{323% 8I_2(;3C3 (é)-;?, )I.?$E:SL)Z 1Q3;5(50C52-8);_1{Bi3,g (C@)@l go,_1 (C-

1555 §&-18) 165206 0 18517 ant a8 eiCedy o1 g B0y 1305
5485310726, 1S (A0 SR AP cibd ol o o

GO, HFN@89;QN, 4.68. Boundi,C HB84; N, 48258I, 4Fafund: C,

69.34; H 4.92; N, 4.56. Method 2 A suspension of

met hyl - 1- (chl oroacet yl ) - 3- [ net hoxy( phenyl ) net hyl

ene] - MetRo®roi ndol i ne- 6-car boxylate (7,0 g; 0,018 not)

in methanol (28 m) is heated to reflux. Wthin 3
M suspgnsisinuefireethyt-1<4ellioteaceit e meshoxy (premalnegthylenghk2-

o 0 th Al d t ' :
Suepdelhick ttbhololl 81 Q OB AOL Ff sl i Fog ) fyipated o
el tvititin 3 rRirgrdsaittion dhgbdismmaethoxidesidl rhdthadoh(0,24 g, 30 %
After filtration, the solid is washed with nethanol
(/v D.GéHamabiieadeded & Hus guspensiP. gdie7maxtursr istipgn styred for 30
Eﬁ@%ﬁ%@?@ lrt]c?; ;@L%Wd’gminasis FRlih @M 65 oA Sxiter MRERRA, hesolid is
mezishgd -wiith( mlettemod ¢@ ) ar@ dfied tdakgidhdny (§ITE Chydiehe] - 2

- ox0i ndql i ne- 6- car boxyl at e .0 g; 0,021 not) in
RIS ComAya, s Yeleavsts. )

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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25 reflux. A solution of sodi um nmethoxi de i n nethanol
(0,74 g, 30 % (wWw, 0,004 nol), further diluted with

worikansks (4 M), is added dropwise to this  PCI/EP2008/066580

suspensi on. The m xture is2ehen stirred for 90 mn,

cooled to 0 C and stirring is maintained for 2 h.

After filtration, the solid is washed w th nethanol,

(24 ) andCHdrled to afford 5,9 g (91,2 % of the CH
“enol i ndol e éonpound as yel |l ow cryst al s. 30 ExargplNe 8 11

5: Syprhesi-8Hof the "chloroacetyl” o Cl
(N-(4 oani | i no) - N- net hyl - 2- chl qf o- a%eta V\D
2009/9 3 PCT/ EP2008/ 066580 22 12 CH3 /Chig 18 1%

g -1317IIC| I 0O+ C Ol ,N/14 23

10011 Il 0 015 "N-nethyl-4-nitroaniline" s

" chrnethpacebanlite” Met hod 1 A suspensi on of "chloroacetyl"

N-net hyl -4-nitroaniline (140 g; 0,920 nol) in ethyl
acetate 5 (400 nl) is heated to 70 C. Wthin 90 mn,
chl or gredgsd ! chloride (114 g; 1,009 nol) is added to

this suspension. The resulting solution is then
Pesuspesdionf@firN-methyledboiteapnilnes(d 4G ¢if926 o)) in ethyl acetate

G R Aagred e, RS tind ppra HERTRA e G4 o

M EF0Y o) is Biyed i@ this shispérisibdrhaasiigmgvddlltigreishtien refluxed
cycl ohexane (285 m) and the precipitate 10 is dried

ﬂ‘Qf hhfep@leg 1068 g q%ﬁzmt%l Cdﬁ|0hﬁéaﬂ%k2405 Gélde@gided. The

SOSBONE e o BERAR] 0 MY, SR

Bmﬁtuit lS ﬂtrhted4m)dshe6vhbh méth?ﬁ cysloh@xahe @852nl) a’hd&ﬁe(y:ﬁrempltate
DVSO- d6? 6: 124,6 (C 1
J|s @;J%q to Tj%’d621((?t4 9)(9212%)4)f<d@ schloroacetyl” compound as white

crystals. "H-NMR (500 MHz, DMSO-ds) 5: 8,29 (d, J = 8,5 Hz, 2 H, 1-H + 3-H);
7,69 (d, J =8,5Hz, 2 H, 4-H + 6-H); 4,35 (s, 2 H, 9-H,); 3,33 (s, 3 H, 12-Ha).
3C-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 CaHoCIN2O3: 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 °C and methyl
cyclohexane (80 ml) is added. After seeding at 60 °C, the suspension is further
cooled down to 0 °C and stirred for 1 h. The reaction mixture is 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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C-6); 148,6 (C5); 165,6 (C8); 42,7 (CG9); 37,2
(CG12). M8 (Mz): 229 (M+ H+. 15 Anal. calcd. for

weHOCr1203: C, 47,28; H 3,97; N, 12, 25. FounPCT/€P2008/066580

47.26; H, 3.99; d, 15.7323N, 12.29. Method 2 A
suspensi on of N-nmethyl-4-nitroaniline (20,0 g; O 131

M%xﬁ{v S5 b nBRebiiehitb sy ez (¢

ﬁp@)eré)zlﬂf’llylli‘%étamm&tafhw onﬁé‘téﬁlﬁnéﬁ(Ql (- hrﬁlﬁopﬂf@ﬁg N-

I S suspensi on resulting solution is then
rreefthxdx%m mthmprperwaﬂew)a@ta@ote)c and net hyl
cycl ohexane (80 nm) is added. After seeding at 60 C,
t he suspension is further cooled down to O C and

stirred fogyl h. The I Lon thurEISfIHéﬁted
washed 25 Wih nmet hyl z\?;bhexane (40 rH) andlt e

preclﬂE5 N i ed to~affNe N
chl tyg{\é«onpouﬁd—as—gﬁe%m crysotfal Q
fO@lQ/ CT/ EP2008/ 066580 23 Exallm : Synt hes “CH,

of ot he ! nltroanlllne o o
(N-(4 nPt¥6Phenyl ) - N- et hyl - 2- (4- nitroaniline
nmet hyl pi perazi n-1-yl)acetam de) and of the "ani Il'p@,@"H
(N- (4-am nophenyl)-N- net hyl - 2- (4- et hyl

pi perazi n-1-yl)acet ami de) NH3 HN H3 ~Cl NCH CNI; 0, N+

Il / OO,N+ 1OV NCH3 Il 11 chlorac NS/\/
"nitroaniline" Pd/C, H2 9CH36I 12 71?7N[|81T
16 5H1 15 H 19 2 / 4 100 13~/N C\:Lﬁ 14,28
“aniline" | 3 18 H,
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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Met hod 1 A suspension of
N-(4-nitroanilino)-N nethyl-2-chloro-acetam de (20,0

wW@200907638¥ nol) in toluene (110 m) is heated POr/#B2008/066580

Wthin 30 mn, 1- methylpiperazine (21,9 g; 0,216 nol)
I's added dropw se. After purging of the 10 dropping

a7 yrren oo 52 1EL %52 (€ o) IR TRE A fnal calca. or

CSIMSNabY e 6agh: Wa sk N 2 38at6iind: X5, 64.05: ﬁhs 43: N, 21d39

organic layer is diluted with isopropanol (100 ni)’
Pd/C (10% 1,0 g) is added. After subsequent

hydrogggﬁg :I gn (H2, 4 bar) at 20 C the catalyst is

r enov roximately 4/5 of the volunme of the
Pesugpensnssf Nl-gﬂfihrtrcbeﬁw|I%)W@ﬁr§thyﬂt2‘~dhl@fro%efémlﬂib€(14 50;

remai ni ng residue i s dissolved In ethx acet at e

thﬁ?arrﬁl@)tlﬁledéﬁéc@tﬁw (69 W'hléatte@@efi & 40°¢; Withim 3@66'De&1

hRefRoRerenates8%; o TRENIPRS AR T 8bYIE, fief HUIGHS of the

deogEngfurme! Mhtahylfadettaitet(Vin) théeeambndnlumrmhmed at 50 °C
af f

5 S BT SIS0 T BiaRt TR RP At e BT a SRR Wie IR &7 mi). The

%F%a?ﬁgb%/%r ﬁ%l&ﬁ%&"&ﬁg(lw gﬂé'égl W%@é %1e§6?_\§& s(éﬂ#n% stlphate.

After seBana)ipnfu)fme 6alic,PdIS-(M2Y4; 230 04 ig added] &hd theH)lution is

ﬁy H‘atezp E—b, ‘f}pa‘_gz ér‘fé qgé)tér%erféur’(e %?HLﬁ' cooﬁ%g %bsequently

%r%:cé‘{%@lz? GnM(‘\%_dAf@ﬁgaﬂ)éh afd tﬂééo&ehﬁslev‘a Ta'i%ad al)@@ €. The
B@nelnqrtg gpsidae jsdiseolvey:in sﬂwy& a@eia @(Zg@mrgbtwmamd After

E @%55239’%2&2&%2?&4£€®01{}@ cﬁ;lqg érﬁlér}e co&ﬁ&%@c{; %rAé |Sglated as

Glitesials. C, 64.09; H, 8.45; N, 21.36. Found: C,
64.05; H 8.43; N, 21.39. Method 2 5 A suspension of
N- (4-nitroanilino)-N nethyl-2-chloro-acetamde (14,5

. 3 i at i .
Egg SRR Yo B2 L8 g 1.
ﬁ;éltﬁﬁcaﬂdohyl)Q\lmhtlayllhainml?w:amLnoa\\ﬂtmerwum;;éthglﬁoé] -6he
nn t t at 7 t r tion
SPGBl PeR N0, ¢ Tor 90 i n. cool ed fo
anbi ent tenperature and \A?a§hed with water (7 nl)w The ,

10 organic layer is d oM th i sopropanol <: ) —~CH,

and dried over sodwf@.{p ate. After separat?

the solid, Pd/C ("t added anq th@
ed (t.'TI2 5 bar)@N anbi ent: ;

wi t hotit Cppof . Subseqyept |y~ t K& cata enmoved
j {ion and the solvent is evapora B0l 60 C

The eyTiPng residue is dissolved IE} ‘Abet at e

( ) \and recrystal lized. After§"

"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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15 filtration and drying 10,4 g (60,4 % of the
"ani | ine" conpound are isolated as white crystals.

wazaophs2¥: Synthesis of the "anilino" (3-Z-[1pPCT/EP2008/066580

-(4-(N-((4-nethyl -pi perazinsl -yl)-
met hyl car bonyl) N- et hyl - am no) - ani | i no) - 1- phenyl - et h

éld%lrt]l%apm @sor&syfl erf%\}%gs%e(%l na lfln% aﬁ]él @?ﬁﬂ)fndg%led to
%ffoFd *I‘BW\%@% Q‘% dﬂhé“‘ah‘lﬁﬁb Q’;’&mﬁéuﬁd a8 yeﬁ'cBW'dr}Vanlslﬁ-l NMR
BﬁOQMI‘QZQ DMS@NJQZS 13590—!(8 4e*do?31*rﬁoﬂ%23®6389 Ha)nﬂmn((b J 71 Hz,
T gt DRBi e (o By o Bt D7 0 chdar T2 1. 31+
azgRyy! ABAd(J8. 06812, 0 32049 7 20, J = 8,3; 1.6 Hz, 1 H, 27-H),

N- (4- ami nophenyl %l N et h é
ethid, phpér?allenZ )ﬂl4)|dd'e )d 8(9£(d689°> Ha, 25 1dr)* 14k 5,84

P e B TR0 o e rS b AP B L9, A 0 .2
H)S-Huis Rerds(nor8 Hs 2¢dgI3H., OB}Ha sm M T1ars, 3H, WFH-Ig)g”iCBNMR
T LTS8 oY% B9 LR B PRl IR ELOBE 9% (9 0.1 (-
o7 (G e BE e Iy dae G Aauane dor R 4 s Aoy o7 +
(508); NRZ,0 [EE6);dE8, & (C20)097,65C-21)11 703 (§-22) 2382 (6-24);
13819 (558414 2 (d-98). /121 B c-27): 124,0(C-28); 109.4 (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 C31H33Ns04: C, 69.00; H, 6.16;
N, 12.98. Found: C, 68.05; H, 6.21; N, 12.81.

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

Example 8: Synthesis of the 3-Z-[1-(4-(N-((4-methyl-piperazin-1-yl)-

methylcarbonyl)-N-methyl-amino)-anilino)-1-phenyl-methylene]-6-
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1H 33-H; 7,57 (t, J =7,5Hz, 2 H 32-H + 34-H);
7,50 (d, J = 7,7 Hz, 2 H 31-H5 + 35-H); 7,43 (d, J =

wa @9ez1524 H, 29-H); 7,20 (dd, J = 8,3; 1,6 HzpC/EPR008/066580

27-H):; 7,13 (d, J = 8,3 H26 2 H 14- H+ 18-H); 6,89

(d, 8,3 Hz, 2 H 15-H + 17-H): 5, 84 J=283H, 1

H 26-H: 3. 77 (s, .3 3 H 12-H3):
SherfSpiarasiiyl2-Eappons, r&@*qﬁ%é%ew%ﬁgﬂt‘z NPty
6-H2): 2,11 (s,03 H_ 7-H3). 13CG-NVR (126 MHa, o 2
DVBO- d6) 6:C54,/6 (G- 2n+°HE-6); 52,2 (G 3 + CHB) 3 45, (3 ;4\1 “n
(C-7); c -/ 168,5 (C-9); 36,6 (C 12):51914@1
(C-13); (C14'+ C18); 123,8 (C A7+ b -

158,3 (C 2% 97,5 (c-21 17\1/ c-zz)

136, 2\(£ 128,9 (& 23 117 %, %
(C-27); 1pa(0-28);"™109% *kc-zg) 131”9 ) §0)HC/\/
128, A Q1 + C-35); 1209%4 (32 +uCs 30, 4 ™5,

fe? 363 (C-37); 51,7 (C 40) . %TO 540 (M%
H)} calcd. for C31H33N504: ] BY. 00\ H, 6. 16:

150N 12.98. Found: C, 68.05; H, 6.21; N TZ 81

Vet hod2 A suspensi on of L ety preaa ) metycron s e
met hyl - 3- [ met hoxy( phenyl ) net hyl ene]’-2 A Tetir e methoncaroony
carboxylate (20,0 g; 0,064 nol) and

N- (4- am nophenyl ) - N-net hyl -2-(4 20

nmet hyl pi perazi n-1-yl)acetam de (17,1 g; 0,065 nol) in
AesUspeokion1dE (8- Eﬁ[)1 (i45(N ((éatetthyl-pipeedzinA -l pmethdcarbomizie-N-
resultin is cooled down to 10 C within

G Do BAITOS T hebAT Ay o4 etharyearbory 2 ndofinone
gret hrgatd 5 wrdyqnsﬁéthgnbﬁ(zg@%hs%nwé@r 52?@ ng@'(sdheate% to 60 °C.

anol (80 m) and dried to’afford
éfquehes eﬁmnesuﬁonlcmtﬁﬂ% (wbvy 8l 1o Qﬂﬁﬁtm@lgjs added to the

Eex%q‘@hem%t%r%y?bgerﬁﬁ“% Séﬂﬂlﬁ%l? ésng]olfd )H) FO °C, seeded and then
@Iﬁut‘é)zﬂhﬁlﬁf F%V\gbti?anl& SGU - IAEMAkRBIiS fUrer l:o@l@éﬂb'O & tahd
ene] - 009/ PCT/ EP2008/ 066580

ﬁﬁltrﬁdigrc%htairﬁiyls-tempﬁtaimm dme, prﬁﬁu@d@taqlanwateﬂomsae@mw
e e
kndno@tﬁ’erﬁ?s'ﬁﬁoﬁatels'ialﬂ\bﬂ‘ﬂﬁéiﬁnﬁdlﬁﬂ 2y dIdwW\c38tal. 'H-RIVIR (400
M DMSo-4 -dg) 5: 12“26(83?1 -H); 10,79 (s, 1 H, 1-H); 9,44 (s, 1 H, 24-H); 7,64
(m, 1 H, 32-H); 7,59 (m, 2 H, 31-H + 33-H); 7,52 (m, 2 H, 30-H + 34-H); 7,45 (d,
J=1,6Hz, 1H,7-H); 7,20 (dd, J = 8,2; 1,6 Hz, 1 H, 5-H); 7,16 (m, 2 H, 14-H +
16-H); 6,90 (m, 2 H, 13-H + 17-H); 5,85 (d, J = 8,2 Hz, 1 H, 4-H); 3,78 (s, 3 H,
37-Hs); 3,45 — 2,80 (broad m, 4 H, 23-H, + 25-Hy); 3,08 (s, 3 H, 28-Hs); 2,88 (s,
2 H, 20-H,); 2,85 — 2,30 (broad m, 4 H, 22-H, + 26-Ha); 2,75 (s, 3 H, 27-Ha);
2,44 (q,J = 7,4 Hz, 2 H, 39-Hy); 1,09 (t, J = 7,4 Hz, 3 H, 38-H3). ">C-NMR (126
MHz, DMSO-dg) 5: 9,8 (C-38); 36,6 (C-28); 42,3 (C-27); 45,1 (C-39); 51,7 (C-
37); 48,9 (C-22 + C-26); 52,6 (C-23 + C-25); 57,5 (C-20); 97,7 (C-3); 109,5 (C-
7); 117,3 (C-4); 121,4 (C-5); 123,8 (C-13 + C-17); 124,1 (C-6); 127,7 (C-14 + C-
16); 128,4 (C-30 + C-34); 128,8 (C-9); 129,5 (C-31 + C-33); 130,5 (C-32); 132,0
(C-29); 168,5 (C-9); 136,3 (C-8); 137,3 (C-12); 139,5 (C-15); 158,1 (C-10);
166,3 (C-35); 168,0 (C-19); 170,1 (C-2). MS (m/z): 540 (Mpase) + H)*. Anal.



O-CHCH338 30373/ 1 2=00NO0356/ N1 OH
36 O7 6 H"ANILINO' 3-Z-[1-(4-(N-((4-nethyl -pipe

W0 amw0715231 ) - met hyl car bonyl ) - N- e PCT/EP2008/066580
t hyl - am no) - ani | i no) - 1- phenyl - met hyl ene] - 6- net hoxycarb
onyl - 2-indolinone, nonoethanesul fonate A suspension

ol Fricalital b 6L BB Rl PSYR7 06k ¥ ) dPEBbha: ¢, 60.40; 1

BELWN -1 O3 -8k ] i no) - 1- phenyl - met hyl ene] - 6- met hoxyca
rbonyl - 2-indolinone (30,0 g; 0,055 nol) in nethanol
(200 m) and water (2,4 m) is heated to 60 C.

Aqueous et hanesul fonic acid (70% (ww); 8,75 g; 0,056
nol) is added to the reaction mxture. The resulting
solution is cooled to 50 C, seeded and then diluted
Wi th isopropanol (200 m). The m xture is further
cooled to O C and 10 stirred for 2 h at this
tenperature. The precipitate is isolated, washed with
I sopropanol (120 m) and dried to furnish 35,1 g (97,3
% of the nonoethanesul fonate salt of the conpound as
yel l ow crystals. 1H NWR (400 Mz, DMSO-d6) 6: 12,26
(s, 11-H); 10,79 (s, 1 H 1-H; 9,44 (s, 1 H, 24-H);
7,64 (m 1 H 32-H); 7,59 (m 2 H 31-H + 33-H); 7,52
(m 2 H 30-H+ 34-H); 7,45 (d, 15 J =1,6 Hz, 1 H,
7-H; 7,20 (dd, J =8,2; 1,6 Hz, 1 H 5-H); 7,16 (m 2
H 14-H+ 16-H); 6,90 (m 2 H, 13-H + 17-H); 5,85 (d,
J =8,2H, 1H 4-H; 3,78 (s, 3 H 37-H3); 3,45 -
2,80 (broad m 4 H, 23-H2 + 25-H2); 3,08 (s, 3 H,
28-H3); 2,88 (s, 2 H 20-H2); 2,85 - 2,30 (broad m 4
H 22-H2 + 26-H2); 2,75 (s, 3 H 27-H3); 2,44 (q, J =
7,4 Hz, 2 H 39-H2); 1,09 (t, J =7,4 Hz, 3 H 38-H3).
13C-NWR (126 20 MHz, DMSO- d6) 6: 9,8 (C-38); 36,6
(CG28); 42,3 (C27); 45,1 (CG39); 51,7 (C 37); 48,9
(CG22 + CG26); 52,6 (CG23 + CG25); 57,5 (C20); 97,7
(CG3); 109,5 (C 7); 117,3 (C4); 121,4 (C5H); 123,8
(CG13 + G 17); 124,1 (CG6); 127,7 (C 14 + C 16);
128,4 (C-30 + C34); 128,8 (C9); 129,5 (G 31 + C33);
130,5 (C-32); 132,0 (CG29); 168,5 (CG9); 136,3 (C8);
137,3 (G 12); 139,5 (C15); 158,1 (C10); 25 166,3
(CG35); 168,0 (C19); 170,1 (CG2). Ms (mz): 540
(Mbase) + H+. Anal. WD 2009/071523 PCT/ EP2008/ 066580
27 calcd. for C33H39N507S: C, 60.17; H 6.12; N,
10.63; S, 4.87. Found: C, 60.40; H 6.15; N, 10.70;
S, 4.84.
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WD 2009/ 071523 PCT/ EP2008/ 066580 28 CLAIMS 1.
Process for the manufacture of a conpound of fornula

we2009l71533 O N O H 5 conprising the step of rePar/EPIIGS/666580

conmpound of formula O /O OH wth a conpound of
formula\ NiO HEN/ ON H 10 2. Process in
accordance with claim1l, in which the conpound of
formula \ NiO HEN/ ON His obtained by reacting a
conpound of formula /~ O lctAfMg NO2 | C 15 with a
conmpound of forrmula HN N\ WO 2009/ 071523

PCT/ EP2008/ 066580 29 and subsequent hydrogenati on of

f?ﬂ!ior”F&%@eﬁm‘ﬁ*ei:fﬁ‘gﬁﬂf%?ﬂr?ﬁof%ﬂ%?ﬁp?ﬁ%d CLREER o
ornul a \N J{/N\//)N/

Q¢

with a compound of formula

|
H\N/©/ N\E:
o

2. Process in accordance with claim 1, in which the compound of formula

|
0
) Ol

is obtained by reacting a compound of formula

Qkfo
NO; cl

with a compound of formula

HO\
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/I~ ~ONXR2 I Cl 5is obtained by reacting a conpound of
formula "a NO2 with a conmpound of fornmula cl"101, ~cl

waBond/o7Beocess in accordance with any one of cPai/EB2008/066580

to 3, in which the conpoundg of formula O /ONO" is
obt ai ned by base catal yzed dechl oroacetyl ation of a

d f 00 . P
S0 B aRe enk DT hation othS it Srobidn B DR STarP
formula 0 O O cl is obtained by reacting a conmpound

of fornmula WO 2009/ 071523 PCT/ EP2008/ 066580 30 0 0 O

8 wi Processonpeaadiagte dimelaian 2/ in ghich-the sogpopndgedermula
in accor dance with claim5, in which the conmpound of
formul a

Q\f

is obtained by reacting a compound of formula

with a compound of formula

NS

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

compound of formula

5. Process in accordance with claim 4, in which the compound of formula

Cl

is obtained by reacting a compound of formula



OaNOO C is obtained by reacting a conpound of

formula 0 ONTC- Hwith a conmpound of formula 0 O
WaA.000@107152K0, ) ~CI 7. Process in accordance w t hpCcl/aPro0£066580

in which the conmpound of feéprmula O /o P OHIis

obtained by the follow ng steps: 15 (i) esterification

of a conpound of formula C HOI / NDOOto

obtain a c d of formula WO 2009/071523

PCT/ EP2 0 31 OO0 (ii) reacting the

pr oduct t he ?e@ction(i) with mal onic acid

di net hyl ester, (to obtain a conpound of formulal OO

i0 NOD2 O5 (iifh perforrri ng a cyclisat!on of the
Rﬂtﬂ%%m&?uﬁ@%f éon (ii) by a reaction of

h drogen on ocess I n accordance with any one
of cla to 7, in which the

O/

O—

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

with a compound of formula

o} o}

CI\)J\OJJ\/CI .

10

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

is obtained by the following steps:
15 (i) esterification of a compound of formula

to obtain a compound of formula



compound of formula 0 O O\~ NH OON OH 10 is
reacted wth EtSOBH in order to obtain a

woreeerisanesul fonate salt of this conpound. 9PCPEPDSS666580
in accordance with claim83iwhich further conprises a
step of 15 mlling of the nonoethanesul fonate salt of
t he conpound. cl

_0 0
0] 0]

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

to obtain a compound of formula

Oy .0
O\
o
-0 NO,
o .
5 (iif) performing a cyclisation of the product of the reaction (ii) by a

reaction of hydrogenation.

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

compound of formula

@]
\NJ{/N\//)N
i
L=
O N
\
o) H
10
is reacted with EtSOsH in order to obtain a monoethanesulfonate salt of this
compound.
9. Process in accordance with claim 8, which further comprises a step of

15  milling of the monoethanesulfonate salt of the compound.



