8 August 2006 WD 03/070725 PCT/ US03/ 04520 PROCESS FOR PREPARI NG | NDOLI NONE
DERI VATI VES FI ELD OF THE | NVENTI ON The present inventi on8/8Est008 a
process for preparing indolinone derivatives and internedi ates of that
proces GROUND OF THE | NVENTI ON A nunber of indolinone derivatives
have bégﬂ%?l@@ﬁé to exhibit pharmaceutical activity. P SE84¥he abili ty to
nodul ate the protein kinase activity, they have been suggested to treat an

nunber of condi PROGESSUEOR PREPARINGINDOENONE PHIGSATIVESL OCYyt 0osi s, al | ergy
associ ated chronic rhinitis, diabetes, autoinnnune disorders, restenosis,

fibrosis, 10 psoriasis, von_H ppel-Lindau disease, osteoarthritis,
rheumatoid arthritis, angi 3@%& ) Wl%ry di sorders, inmunol ogi cal
di sorders, and cardi ovascul ar di sorders (WD 01/45689, WO 01/60814, WO

99/ 48868, ThiSpriseht RidtiddRfers ﬂe!_%-p?n&ss%ﬁpré%ﬁném&aﬁm}@&ﬁgaﬂ% LS A- 6,248, 771).

Anong the_ indolinone derivatives those having an am de group on a

het er ocy c Imedigies of st prasebensed with the indol i none have been of interest.
These conpounds nodul ate protein kinase activity and are thus useful in
treating diseases relating to abnormal protein kinase activity. A process

for preparing the am de qﬁj ' EM ﬁ%ﬁﬁﬁl n WO 01/60814. An
appropriate pyrrole is P%?irrdy ate Z)ryd% sequently condensed with a
2-indolinone to give a respective 5-(2-o0xo-1, 2-di hydroindol e

- -3-yli dené@mbgnt&n@ohnomm@mmmbavelb&exaﬁouﬁﬁbdﬁﬂd@rﬁaumcéuteal@kﬁﬁdye pyrrole is

desired, l.e. havi ] ) ' | ected. Th
car boxyl | BB g et Btot Vet e b e meerieine pr esence of
di met hy|  ataamhbibor bt @hamibns Sudis s BP0l e, REsOBYhGARRORY | de and

1- hydroxybenzotriazole. In _exanple 129 a scal e-up procedure™ is disclosed
i n whi ch™ &seciaied deauicahinits, disbaigs eutsdminenetdisordersesgamsispfibrelisyet hyl f or mani de,

25 DeRgO! poRal Sermbhal ks B e D A LRGSR AT xRl o ophosphat e
- inflammatory disorders, immunological disorders, and cardiovascular disorders (WO
01/45689, WO 01/60814, WO 99/48868, US-A-6,316,429,

US-A-6,316,635,6,133,305, and US-A-6,248,771).

Among the indolinone derivatives those having an amide group on a heterocyclic ring
15 condensed with the indolinone have been of interest. These compounds modulate
protein kinase activity and are thus useful in treating diseases refating to abnormal
protein kinase activity. A process for preparing the amide derivatives is disclosed in
WO 01/60814. An appropriate pytrole is formylated and subsequently condensed with
a 2-indolinone to give a respective 5-(2-oxo-1,2-dihydroindole -3-ylidenemethyl)
20 -1H-pyrrole. If an amide derivative of the pyrrole is desired, a pyrrole havi:hg a
-carboxylic acid group is selected. The carboxylic acid group is reacted with the
. desired armine in the presence of dimethylformamide, 1-ethyl-3-(3-dimethylamino-
propyljcarbodiimide and 1-hydroxybenzotriazole. In example 129 a scale-up procedure
is disclosed in which the amidation is conducted in the presence of dimethylformamide,
25 benzotriazole-1-yloxytris(dimethylamino)phosphonium hexaﬂuorophdsPhate (BOP)
and triethylamine.

It is an object of the present invention to provide an improved process for preparing.

indolinone derivatives which have an amide group on a heterocyclic ring condensed




and trietbylanine. It is an object of the present inventign to %roﬁﬁl de an
i nproved process for preparing indolnone derivatives whi HAUERF am de

group on a heterocyclic ring condensed 8 August 2006 wth the indolinone.
SUMVARY COF THE | NVENTI ON The present invention provides a process for
preparing an indolinone of the general formula (VM) (Rp O M1=-L i KO
R ERs R2wiilthe ®dolilshie/ N H 4 wherein R, R2, R3, R4 are independently
selected fromthe group consisting of hydrogen and hal ogen; each R5 is

i ndependently Cl-12 alkyl; R6 is selected from NR8(CH2) nR9 and NR1OR11,
provi ded that optional |y JMMARY OF THE INVENTIEN gr oups may be substitut ed
by -OH, R8 is hydrogen; RI9 is NRIOR'; R1O and R'" are Cl-12 alkyl or RO

and R11 tn@@}dﬂﬁﬁ inritidn pRRidaL 4 P& Bre}MHnE B Ff36YnoRE §F the general

formula (VI)
R) 0
M:l‘:l_ //
1 .r' "‘T"/ C
R ) i \\ Re
. .K
R2 57 VD)

wherein
R, R% R3 R* are independently selected from the group consisting of hydrogen and
halogen;
each R’ is independently C 1-12 alkyi;
R® s selected from —NRS(CHz)ng and —NR"’R", provided that opﬁonally one to two of
the CH, groups may be substituted by —OH;
R® is hydro gen;
R® is -NRIR!L.
R and R are C;_p3 atkyl or R' and R!! together with the nitrogen to which they are
| beund may be combined to form a heterocyclic group selected from the group consisting
. of morpholinyl, pyrrolidiny] and piperidinyl, provided that the heterocyclic group formed
by R" and R" may optionally be substituted by R;
Jis NH;
" LisCand the group ~C(O)R? is bound thereto;
KandMareCR’;
mis 1,2, 3, or 4and
- pis2;
- comprising the steps of
o () reacting a compound of general formula (I) "
2




bound may be conmbined to forma heterocyclic group selected fromthe group
consisting of morpholinyl, pyrrolidinyl and piperidinyl, 3gtusmsidd§6t hat t he
het erocyclic group forned by R10 and R' may optionally be substituted by
R; Jis NH Lis Cand the group -C(OR6 is bound thereto; K and Mare
CRS; mis 1, 2, 3, or 4; and pis2; conprising the steps of (i) reacting a
conpound of general fornmula (I) 2 8 August 2006 (RP O M= =L QK CX
Formula | wherein R5, J, K L, Mand p are as defined above, Qis selected
fromthe group consisting of HHR O®OPNNXOOXO HI " HI I_" H I _,
wi th a conpound of general forrmui(ll/v v X2-R (Il) wherein: X 1is

hydroxy, -OCl-4 al kyl and - O phdn \C |13 o]
| QJ«'\ Sk X
‘:J,y

Formula I

wherein R®, J, K, L, M and p are as defined above,

Q is selected from the group consisting of
_ H ~H
. X X
‘T Si IT N o o o
_— C— HC— /7 e

with a compound of general formula (If)

X2—R {0
wherein:
X! is hydroxy, —O—Cjq alkyl and —O—phenyl,
Xis

and R is

—N N

to form a compound of the general formula (T1I)

2a
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NNL V andRis V to forma conpound of the general forrrulg §I|It)2<0é$ 11%
Il I ~) 4lup_, IIr.UN{tl"+4 u. ,e" .ii !p 1r PIl 8 August 8 pOHM
-L// R Kp wherein R is R (ii) reacting the conpound of general
formula (111) with a conpound of general formula (I1V) Rk R2O0 (IV) R3/
NH 4 wherein R, R2, R3, and R are as defined above, and an am ne of
general fornmula (V) HR6 Mwherein R6 is as defined above, to formthe

i ndol i none of the general forrml% (VI). There is also disclosed herein a
process for preparing an indolifne of @he general

H v = '..—..!_; C
H U Nge
"\‘ s K
4 i (1)

wherein R* is R;
(i)  reacting the compound of general formula (III) with a compound of general
- formula (TV)

wherein R!, R%, R?, and R? are as defined above,

and an amine of general formula (V)
HR® (V)
wherein R® is as defined above, to form the indolinone of the general formula (VI).

There is also disclosed herein a process for preparing an indolinone of the general
formula (VI)

2b




formula (M) (RPO MI=L// I s R~R/ ~ K R\ J R3 / H R4
2b 8 August 2006 wherein R, R2, R3, R are independentl'§g§gf1§(,2{)§|@ from

-the group consisting of hydrogen, C,_ 2 alkyl, C3_12 al koxy, C 12

cycloal kyl, C6--12 aryl, CC-n heterocyclic group containing 1 to 3 atons
selected fromN, S or O, provided that the heterocyclic group may be
partially wunsaturated, but not aromatic, C 12 aryloxy, C6-12 aikaryl,

C& 12 al karyl oxy, hal ogen, trihalonmethyl, hydroxy, -S(OR, -SQ2NR R',
SO3R, -SR, N2 NRR', -OH, - CN, -C(OB, -OCCOR, NHC(OR,

- (CH2) , CO%Rereinand - CONR R'; each RS is independently selected fromthe
group consisting of hydrogen, C-12 alkyl, C3_32 alkoxy, C5 12 cycl oal kyl,

C6- 12 ar yR;, KR’ R* e trdepniiakly Sold@fedFont e toRivpicBiistng ¥ hjdroBld %S¢l ected from
N, Sor O, r&;{p‘d d that the heterocyclic group nay be partially
unsat ur at & o0, Sr-orgdleakyl, Ssivarglk ¢ ovbgteracyelit groap kentgihing Co 12

2l Kar 1 0 ot kgt rorf ) @bATNibea U R Yerocs Yy mi TR ~BO%R

-SR', -NO2 N
unsaturated, but not aromatic, Ce_1 aryloxy, Cs_s» alkaryl, Ce.y, alkaryloxy, halogen,

trihalomethyl, hydroxy, -S(O)R’, -SO,NR’R”, ~SO;R’, ~SR’, -NO, ~NR’R”, O, —

CN, -C(O)R’, ~OC(O)R’, -NHC(O)R?, ~(CH).CO3R’, and —-CONR’R”;

each R’ is independently selected from the group consisting of hydrogen, C;_y, alkyl),

Ci1z alkoxy, Cs.y; cycloalkyl, Cs-yz aryl, Cs.32 heterocyclic group containing 1 to 3

atoms selected from N, S or O, provided that the heterocyclic group may be partially

‘unsaturated, but not aromatic, Csy, aryloxy, Cs.1, alkaryl, Csy0 alkaryloxy, halogen,

trihalomethyl, hydroxy, -S(O)R’, ~SO,NR’R”, ~SO;R’, —SR?, -NOz, ~NR’R”, —OH, —

CN, ~C(O)R’, ~-OC(O)R’, ~NHC(O)R’, (CH;),.CO-R’, and ~CONR'R™; R® is

selected from —NR*(CHp)oR® and -NR™RY, provided that optionally one to two of the

- CH; groups may be substituted by —OH or halogen; R® is hydrogen or Cy_y, alkyl;

R’ is selected from the group consisting of -NR™R™., —OH, ~C(O)R™, Cs.1» aryl, Cs_uz
~ beterocyclic group containing 1 to 3 atoms selected from N, S or O, N*OIRY, and -

NHC(O)R";

R and R" are independently selected from the group consisting of hydrogen, Cy1z

2c




CN, -C(O)R, -OC(0)R, NHC(O)R , -(CH2).CO2R , and-CONR R_; sel ected
fromNR2( CH2) nR9 and NR1OR', provided that opt| onal ly one 5&%2896t he CH2
groups nay be substituted by -OH or halogen; R$ is hydrogen or Cl-12 al kyl;

RO is sfromthe group consisting of NRIOR', - -C(0)R12, C6-12
aryl, é@ ?g& 3t erocyclic group containing | to 3 at%ﬁ?ﬁ“%"é’%&% ed fromN, S
or 0, NWOLR10, and - NHC(O R13; R10 and R' are independently sel ected from
the group 2bFhSi-srragalsyl, @yﬂﬁﬂé@ﬂiﬂ Chaz1ay), d B-rrhsgrreeycigg@eonp WO 03/ 070725

PCT/ US03/ Q4526 k4 mofel s SRR hﬂTO SR e hoallol 812 aryl, and

C5_12 heterocyc group con YmN, S or 0;
or R10 andorRidfivenyr slnemmwmm@chc@wp cptibhalle cozﬁﬁm:ﬁg X tdﬂeatb@;g ed

het erocycl ic optiaopall.Ly containing 1 to at ong Lected fromN, O,
or Sin adﬂ?ctt‘?%off(%’ﬂfg 6;”@ Srﬁ“taﬁ‘éﬁ%mé]?f‘dﬁﬁf‘?&?nmiﬁ Vﬂ&@%n@d@ atgre 5 bound,
rovi ded I optional Iy be
p ed hhad, HbGakEhs! ﬁ&y&#b@tc Og}?ug)of%ﬁ{l@ R i34 ﬁlgg offiondl® i %e OP y

substituted bY R R12 is se group co hydr ogen,
-OH, C1- 12u‘tat1ﬂut§=ﬂwahd C6- 12 aryl oxy; R13 is selected fromthe group

consi st n Cl-12. haI nd C6_12 1Q aralkyl; R and
R' are in ?Fgé??%’%&? t@%@f‘%ﬂ"w g%ﬂ%éo%ﬂggipﬁbaﬂéf hydrogen, Cl1_12
al kyl, Cl¢lz s#adyoal kyl, C5-12 cycl oaI kyl, C6_12 aryl, C5-r2 heterocyclic
group containing 1 to 3 atoms sel ect ed fromN S or 0 provi ded that the

het er ocycRi°ds splesieg fromethe mu]pamnssmgqfﬂmﬁékyhrfhlxehhloaﬂgl, amb€s.ar omatic, or in
t he grgup l}ﬁyﬁethe R and R' 15 substituents may be conbined to forma
five- or Si X nbered heterocyclic group optionally containing 1 to 3

%t ons dsg [ a}ﬁﬁ% fdi'@i(ijiﬁ%ﬂ)en&nﬂﬁéele%tddrﬁoﬁﬂﬂb k0P chRiskik}orPy&bggen atom to which
an Aare boun
: Cy-1z alkyl, Cy-12 cyanoalkyl, Cs; cycloalkyl, Ce.q; aryl, Cs_y» heterocyclic group

containing 1 to 3 atoms selected from N, S or O, provided that the heterocyclic group
may be partially unsaturated, but not aromatic, or in the group -NR’R”the R’ and R”
15  substituents may be combined to form a five- or six-membered heterocyclic group
optionally containing 1 to 3 atorns selected from N, O, or S in addition to the nitrogen
atom to which R’ and R” are bound;
The terms “halogen” and “halo” refer to substituents selected from the group
consisting of F, Cl, Br, and I
20  Jis selected from the group consisting of O, S, and NH;
one of K, L and M is C and the group ~C(O)R® is bound thereto, the others of the
group of K, L and M are independently selected from the group consisting of CR’,
CR’, N, NR’, O and §;
nis0,1o0r2;
25 mis1,2,3,0r4;and
pis0,1or2,
comprising the steps of




The terns "hal ogen” and "hal 0" refer to substituents selegted fr Bﬂhe
group consisting of F, O, Br, and | 20 J is selected fr lﬁ‘{gﬁgég

consisting of 0, S, and NH, one of K, L and Mis C and the group - C(O)R6 i's

bound t the others of the group of K L and M ndependently
sel ect ‘ggf)?&?npéhe group consi sti ng of CRS, CR52, N, ?\@6&3’6 nis O,

1 or I n a lor2; conprising the steps of 3
8 August 3806 k%%ﬁflz%‘ﬁf e{%%yn@igggo (1) reacting a compound of
general formula (1) (RS)P O - C Ql ~ KX Fornula | wherein R5,

J, K, L, Mand p are as deflne f)ﬁ)ov;}f 5 Qis selected fromthe group
consi stl ng of ;x0 HR5 x J | 1M H HC- with a conmpound of general

formula (I1) X2IR(II) a ':: ’\ X
~:J¢/

Formula I
wherein R’, J, K, L, M and p are as defined above,
5 Qis selected from the group consisting of

H . H
0 S Rs\\N ;>><:j ;:><:f
| [ [ S S

HC—*—, HC———-, HC'-—-, \__/, \__/

with a compound of general formula (II)
X>—R (m

wherein:

10 (a) one of X" and X? is chlorine, or bromine; and the other is selected from the group
consisting of hydroxy, -0—~Cy.¢ alkyl and —O-phenyl; and R is selected from the group
consisting of -C(0)-Cy alkyl, —C(0)-0~(Cyv)alkyl, -C(0)-O-pheny], provided that
the phenyl may optionally be substituted by 1 to 3 halogen atoms, ~C(0)-0-CH,-
phenyl., provided that the phenyl may optionally be substituted by 1 to 3 halogen

15  atoms, or
(b) X' is chlorine or bromine, X” is hydrogen and R is selected from the group

consisting of
0]

o

/

S 0

A A

—N 0] —N

A

—N N

Ez>=°. Ez>=w

or




wherein: 10 (a) one of XI and X2 is chlorine, or brom ne; % gt her is
selected fromthe group consisting of hydroxy, -0-C-4 a? 0

-O phenyl; and Ris selected fromthe group consisting of C(O) Cl. 4

al kyl 1% % (Ci 4)a&yl, -0(O-0-phenyl, provided %ﬁ@so 0%S&phenyl may
opti ona‘iv & Substi t ut ed by I to 3 hal ogen atons, phenyl ,
provi ded that t he phenyl optlonally be substltuted by 1 to 3 halogen 15
atons, or (5)07)1 15(113"1?%1%11&& dbi®phessl, XZ is hydrogen and R is sel ected
fromthe %%%p consi sting of O SO -NAS -AS -NAO-NANH O Oand -N or 4
8 August WO 03/ 070725 PCT/ US03/ 04520 (c) X is hydroxy, -"1-4 alkyl
and -0-phenyl, XzZis O NNJL Vr andR(s 5 to forma conpound of the

general formula (111) (RS)p O H MA=L
. N/\N/”\

and R is
W\
5
to form a compound of the general formula (IT)
®R) 0
H :)[zl_‘ //
. ’,' ,‘\.-fC\
» " K R*
N @
o)
wherein R* is —O-R in case () of step (i) and —R in cases (b) and (c) of step (i);
(i) -  reacting the compound of general formmla (IIT) with a corpound of general
10 forraula (IV) |
_ R
R2
o W)
3 N
R H
R

wherein RY, R?, R, and R* are as defined above,
and an amine of general formula (V)

HR® \%)

15 | Wher::in R%is as defined above, to form the indolinone of the general formula (VI). = -




CR wherein R  is -0-Rin case (a) of step Oand R in cases nd (c)
of step (i); (ii) reacting the conpound of general forrrugé\‘l@%%))oo&/ith a
conpound of general 10 formula (IV) R R2 O(M s N R~ R4 wherein Rl; R2,
R3, an as defined above, and an am ne of geperal formula (V) HR6 M
15 Wne?’ggﬁyggﬁlss as defined above, to formthe i ndol YR8 he gener al

formula ( . August 2006_. WD 03/ 070725 PCT/ US03/ 04520 The dashed
lines in tv‘tﬁeedﬁseljt%grﬁgeéﬁfllﬂ?hﬂ?rpﬁﬁ’h%?%ﬁ%fﬁﬁeﬁ*éﬂﬁﬁnﬁﬂhwotdmbhbmﬁserebonds are

pr esent b@e@ﬁ@uﬁﬁﬁ@?bsﬁtﬁcﬂ%ﬂ&sﬁgﬁe&pecified. A further enmbodi ment the
present invention relates to a process for preparing a conpound of the

gener al f(ﬁ. 8 qupboplimentrihy pregent duition teldtds to B plocessepiiparidgs J, K. L, M and
b are as qghhfifth FARBneral formula (m)

RY)% 0
H v :l::!_; C//
A W N
L 7-K R
y i (m
5
wherein
R’, 1, K, L, M, and p are as defined above;
comprising the steps of
()  reacting a compound of general formula (D
R) 0
H M:l.—.{_‘ C//
A W N
L. .k X
et
Y j ®
10
R’ J, K, 1, M, and p are as defined above;
with a compound of general formula (IT)
X2—R (m

(@  wherein one of X* and X2 is chlorine, or bronﬁnc; and the other is selected
15 from the group consisting of hydroxy, ~O—Cy_4 alkyl and —O-pheny]; and R is selected
from the group consisting of -C(0)-Cy_4 alkyl,
~C(0)-0—Cy4)alkyl, ~C(0)-O—phenyl, ~C(0)-O-CHy—phenyl, wherein the phenyl
can optionally be substituted by 1 to 3 halogen atoms;
(b}  wherein X" is chlorine or bromine, X* is hydrogen and R is selected from the
20  .group consisting of




conprising the steps of (i) reacting a conpound of general formua (1)
(R5)p O HM =L ,X1 Od (~ 10R5 J, K L M and p aré%ugfépﬁﬁed
above; wth a conpound of general formula (11) X2-R (I1) (a) wherein one
of Xl a\g’ﬁ )§Z i% chlorine, or bromne; and the other is selected 15 fromthe
group cBRI Ry of hydroxy, -0-C alkyl and -0- phenyPCVENGPRY s sel ected
fromthe group consisiing of-C((g)-CI alkyl, -C(O-0(d4)alkyl, -C(O-0
phenyl, -C(O -0 CHZ pfjenyl, wherjein the phgnyl can ogtionally be
substituted by 1 to 3Jlhal ogen atjons; (b) erein XI i¢f chlorine or bron ne,
X2 is hydrogen and,Ri el ect.&d omth group, €0 il_?ting of 6 8
August 2006 WD 03/9707 P \USO?;MSZ&OS,O -NAW-NAO-NANH vOoo
/1~JI~ -N-N" O and vV Vv

Q
— C\7 —N)ko ad —N
or
()  wherein X" is hydroxy, -0-Cy4 alkyl and ~O—phenyl, and X2 is

@)
A

0

5 and R is

to form a compound of the general formula (TII)
®R) 0

J (1Im)
wherein R* is ~O-R in case (a) of step (i) and —R n cases (b) and (c) of step (i).

10 (i)  reacting the compound of general formula (IIT) with a compound of general
formmila (IV) |




or (c) wherein X is hydroxy, -0-Cl4 al kyl and -0-phenyl and)e IS
5 andRis NN to forma conpound of the general fonvila (8 §
~R K wherein R is -ORin case (a) of step (i) and Rin cases
10 (ii) reacting the conpound Ofctasasiabe fornmula (I
wi th a conpound of general formula (IV) 7 - ----- ------- 8 August 2006
WO 03/ 070725 PCT/ US03/ 04520 Rt otR2 | O (I1V) R3/ NH 4 wherein Rl, R2,
R3, and R4 are as defined abovqg, and an am ne of general formula (V)

--L C~

and (cwvedsoséep (i) .

10

wherein R, R?, R, and R* are as defined above,

and an amine of general formmla (V)
' HR® (V)

wherein R® is as defined above, to form the indolinone of the general formula (VI).
Another embodiment provides a process for preparing an indolinone of the general
formula (VI)

®)y 0

M:l //
\.RG
(VD

wherein
R, R% R, RY R, RS, 3, K, L, M, and p are as defined abbve;
comprising the steps of

reacting a compound of the general fornmla oy

Augusty




HR6 (V) 5 wherein R6 is as defined above, to formthe indglinog&(}% t he
general fornmula (VI). Another enbodi nent provides a proc ﬁ“ § epari ng
an indolinone of the general formula (VI) (RB)p O MI-L SCR-d RA K

XcczNN NH 4 10 wherein R, RZ, R3, R R5, L, M and p
are asvgé ﬁg’gésabove; conprising the steps of reactllEigrdUSi)?’lggﬁ%ound of the

general fora ula (I11l) 8 8 August 2006 WD 03/070725 PCTI US03/ 04520 (R5)p

0 HM=L G CK O;, ~(IInKR), 0
H :l.—.f_ C//
b g
\~~J/
4 j ()

R%, J, K, L, M, and p are as defined above;

wherein R* is selected from the group consisting of -0—C(0)-C,.4 alkyl],

~0-C(0)-0—Cy4)alkyl, -0-C(0)—O-phenyl, provided that the phenyl may optionally
5  be substitnted by 1 to 3 halogen atorms, —0-C(0)-O—CH,-phenyl, provided that the

phenyl may optionally be substituted by 1 to 3 halogen atoms,

/(ﬂ)\ |
—N S -——N).ks ~——N

L N W

A
Ny =

with a compound of general formula (IV)

0

LA
\/

—N

10 RLRLR® , and R* are as defined above;
- and an amine of general formula (V)
HR® V)

wherein R® is as defined above, to form the indolinone of the general formula (VI). = =
In yet another embodiment compounds of the general formula (T): '




R5, J, K L, M and p are as defined above; wherein R* is sele fromthe
group consisting of-0-C(0)-Cl-a alkyl, -0-C(O-0(d _4)ai3%91|g“5%f2§8%(@_0
phenyl, provided that the phenyl nmay optionally 5 be substituted by 1 to 3
hal ogeny 425~ 0- C(O) - 0- OH2- phenyl , provided that t may

opti.onal ﬁb @g substituted by 1 to 3 hal ogen atons, g@@gﬂi’ézms - NAS - NAO
- NANH OO -N (D-1 -NAO and vmthaco ound of general formula (1V) R R2
0 RB/ NH 410 Rr, R, R3, ad ared as defined above; and an am ne of
general formula (V) HR V) V\IhW]_-_I_—;KL R6/|s as defined above, to formthe

i ndol i none of the generah for Jce(k In yet anot her enbodi nent
conpounds of the general a (I‘IK) *8 August 2006 WD 03/070725

PCT/ US03/ 04520 (R5)p O ‘O/K am

o)

wheren R’ J, K, L, M, and p are as defined above and R* is selected from the group

consisting of ~0-~C(0)~Cy4 alkyl, -0-C(0)}-0—~(Cy4)alkyl,

—0-C(0)~O-phenyl, provided that the phenyl may optionally be substituted bylto3
5 halogen atoms, -0—C(0)-O-CH,-phenyl, provided that the phenyl may optionally be

substituted by 1 to 3 halogen atoms,

X

~—N S —N 0 —N

\_/\_/\_J\_/

0 0
N N -—--—N)k and —N
are disclosed. Preferably R¥ is
— Yy
10 DETAILED DESCRIPTION OF THE INVENTION

The present invention provides a process for preparing indolinone derivatives of
general formmla (VI). The compounds can modulate the activity of protein kinases and
the compounds themselves, their pharmaceutically acceptable salts and derivatives are
useful in a wide range of medical applications. Preferred compounds having the

15 formmla (VI), pharmaceutical compositions containing such eompeunds and the
medical utility of these componnds have been described, e.g, in WO 01/45689,

_- WO 01/60814, WO 99/48868, US-A-6,316,429, US-A-6,316,635,6,133,305, and
US-A-6,248,771, all of which are incorporated herein by reference in the entirety.
| .Partlcularly preferred compounds are described in WO 01/45689 (e.g. compounds 15
20 and 16) and WO 01/60814 (e g. in the examples andm Table 1).
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O wherein R5, J, K L, M and p are as defined above and §* I S szg)gct ed
fromthe group consisting of -0-C(O-Cl -4 alkyl, -0 C(O) SAYEEst | kyl ,

-0 C(O-0 phenyl, provided that the phenyl may optionally be substituted by
1to 3 en atons, -O C(O -0 CH2-phenyl, provi h he phenyl may
optiona‘ivgf}s}g')é)%substitut ed by 1 to 3 hal ogen atons, gg'gu@s@ﬁszﬁ NAS - NAS - NAO
-NANH O O-N -NAO and -N are disclosed. Preferably R* is 10 DETAI LED
DESCRI PTI Ge@olitme cotuEnm:ONvE the genaegdortonlar(Vnt i on provi des a process for
preparing indolinone derivatives of gengral formula (VlI). The conpounds
can nodulate the activity of protein kitRges ?ﬂ t he conpounds thensel ves,
t heir pharmaceutically acceptable saltig-laad dérivatives are wuseful in a

wi de range of medical appfications. _U(‘»e'@xc\on%)ounds havi ng the 15
formula (VI), pharmaceutical conpgsi SpntarlRi ng such conpounds and the
medical utility o . 2tn descri bed,wﬁ. g. in W

01/ 45689, WO 01R6Q814 * $868, US-A-6, 316, 429,

US- A- 6, 316, 635, 6, 133 ’ -A- 6,248,771, all of which are

y refefence y=tpe entirety. Particularly preferred
conpounds are descrij [ O 01/45689 (e.g. conmpounds 15 20 and 16) and WO
01/60814 (e.g. i Xghpl es~Mnd in Table 1). 10 8 August 2006 WO

03/ 070725 PCT/ USO3/ 04520f The i ndol i none conmpounds have the general formula
(Vi) (R5)p O

R, R R®, R* are independently selected from the group consisting of hydrogen, Cy.j2
alkyl, Cyy2 alkoxy, Cs_12 cycloalkyl, Csy2 aryl, Cs.12 heterocyclic group containing 1 to
5 3 atoms selected from N, S or O, provided that the heterocyclic group may be partially

unsaturated, but not aromatic, Cs-y2 aryloxy, Csyz alkaryl, Cs; alkaryloxy, halogen,
trihalomethyl, hydroxy, —S(O)R’, -SO.NR’R”, -SO;R?, —SR’, -NO,, -NR’R”, -OH, —
CN, -C(O)R’, -OC(O)R’, -NHC(O)R’, (CH,).,CO;R?, and -CONR’R”. Preferably
R is hydrogen or Cy4 alkyl, more preferably R! is hydrogen. In a preferred

10  embodiment R? is selected from the group consisting of hydrogen, fluorine, chlorine,
bromine, Cy_4 alkyl, -0—C;.4 alkyl, phenyl, ~COOH, —~CN, —~C(0)CH;, —-SO,NH;, and —
SO,N(CHs)y; more preferably R” is selected from the group consisting of hydrogen,
fluorine, chlorine, Cy4 alkyl, -0-C, 4 alkyl, -CN, —SO,NH; and ~SO,N(CH;) and
even more preferably R? is hydrogen, fluorine, chlorine, and Cy.4 alkyl. Most preferably

15  R?is fluorine. _ , |
In a preferred embodiment R is selected from the group consisting of hydrogen, Cy4
atkyl, pheny], C,+ alkoxy and ~COOH; more preferably R’ is hydrogen or Cy_4 alky};
most preferably R is hydrogen.

20 Itis preferred that R* is hydrogen.
Each R’ is independently selected from the group consisting of hydrogen, Cy_, alkyl,
Ci12 alkoxy, Cs_y; cycloalkyl, Cs_1, aryl, Cs 1, heterocyclic group containing 1 to 3
 atoms selected from N, S or O, provided that the heterocyclic group may be partially
|  unsaturated, but not aromatic, Cs.y; aryloxy, Cs_1, alkaryl, Cs_y, alkaryloxy, halogen,
25 trihalomethy], hydroxy, ~S(O)R’, ~SO;NR’R”, ~SO:R’, ~SR’, -NOz, -NR’R”, —OH, —
11




M--LRL'"'IC ¢ ~~R6 K 2RO #NH 4 R1, R2 R3 R4 ﬂ endent |y
sel ected fromthe group consisting of hydrogen al ﬁ%ugus(tjl §g al koxy,
C5 12 cycloal kyl, C6-12 aryl, C5-12 heterocyclic group containing 1 to 5 3
atoms 65imssfromN, S or O, provided that the hetey %%’h‘ff group nay be
artially unsaturated, but not aromatic, C6_12 aryl oxy, al karyl,

%052, 2 ot Sl RS il BRETRH bpal Syt ety 50
(CH2) . CO2RY,is gj% FENRCR, a]k)}freferably Rl is hydrogen or Cl al kyI nor e

preferably R ydrogen In a 5’roreferraed 10 enbodinent R2 is selected from
t he group %dﬁﬁﬁ@@qtﬁlﬁm “NRHEHaR’ anfl - RAb provived thaneptiondtly ond toe, C111 al kyl ,

mor e prof SR eRdE g Ryt B S o BN o2 ) 2
fluori rse, Nm“(@ﬂ)ﬁleq I@igﬂafeﬁehﬁnbodnﬁkn@the@}ﬁ' éffb‘d ps arcesubsipiiédbPo g - SOZN( CH3) 2

and even nore preferabl i s hydrogen, tluorine, chlorine, and Cr-4
al kyl Mbst %@E?&OBWWSUWEU@WSOHJ uori ne. In a preferred embodi nent R3 is

koo FARRHEA, SO R GhageR 0l i P O
pr ef er abl yré®ablg Rhjsdhydoggem. 20 It is prefer r ed that R' is hydrogen.
R’ is selected from the group consisting of -NRR™, ~OH, ~C(O)R™, Cs_3; aryl, Cs_s,
10 heterocyclic group containing 1 to 3 atoms selected from N, S or O, -N'(OIRY, and
NHC(O)R”. In one embodiment R’ is preferably -NR'R™. In a second embodiment
R’ is preferably a Cs-12 heterocyclic group containing 1 to 3 atoms selected from N, S
or O. Preferably the heterocyclic group is a five- t0 seven-membered heterocyclic
group bonded to the (CHy). group via a nitrogen atom and optionally containing a
15 further heteroatom selected from N, O, and S. Examples of the heterocyclic group are,

but are not limited to

O O~

8]

—_/ \_> . ‘““?Q

Preferably the heterocyclic group is

nel \__/° ™ _”D

20 R" and R™ are independently selected from the group consisting of hydrogen, C1rz -

p

12




Each RS i s independently selected fromthe group consisti of ogen,
Cl-12 al kyl, d-12 al koxy, C5 12 cycloal kyl, C6-12 aryl, g%“_gfg%%
het erocyclic group containing 1 to 3 atons selected fromN, S or O,

provid he heterocyclic group nmay be partiall ated, but not
ar omat ?‘gotﬁg‘}fi aryloxy, C6_12 al karyl, C6_12 al kary %&@?ﬂaﬁ!ﬁiggen, 25

trl hal onet hyl ,ngydro%b-gS( %g . -~ SO2NR 5%@,23%&; -@SF\’ , N2, NR R', -OH,
- 11 8 Augf@%yﬂa pEyau +-oroAoHk Ry ocycly @ | - OC(O R, -
NHC(O) R o 198 ome AP TR R, & ekl put e fiugliagen or a CL
alkyl. R6 is is sel ectmélg rom ﬁtﬁz‘?ﬂ an ‘K&l T provi ged t hat

opt i onal | youmefive or sivmmemberedbetéEbiyclic grops optivpallyeostin®p il te8 @nldy - OH or

hal ogen. Preferabl I S. NR$(CH2) J?. In a preferped, egbodi nent the CH2
groups ar éﬁﬁg{,ﬁgﬁﬁﬁf 8&65’&%@?@“{%&&5 g@-‘l’ﬁmﬁf“bﬁlﬂ)‘%h]{g a%‘h%lgtg#et uted by - OH.
R8 i s hydrpesd pRivided théiha ; '@gﬁ%/ﬂn 14 al kyl, and
more preferab yVIR$ IS tﬁygé{tgljsgﬁcw%%ﬁ??%gﬁ%%{e ro%ﬁfﬁgﬁgr up3 consi sting
of - NRLOR! |substifyted byd’ OPRfizablyR™ pd RH\ake hydfggor (L0, eyl e Moosyprkferblyr oup

contai nin 1&34@%13 atpIs selected fromN, S or 0, N (OLRLO, and- NHC(O R'.
In one e di t ‘is preferably NRIOR11 In a second enbodinent R is

pr ef er abl \R'3isGHected hisgh g chﬁsﬁﬁﬁgyﬁhﬁfyggﬁmmql_gzan@xﬁaﬁtom sel ected from
N, S or 0. Preferably the heterocyclic group is a five- to seven-nenbered

het er ocyclGeez 2oy pPr mile® s aChe 2)m group via a nitrogen atom and
oot o, LA e s UL AL BRI oS
-N - N\ -/ aNIGH3Prefdrably R” is a C,.4 alkyl.
R’ and R” are independently selected from the group consisting of hydrogen,
Ci12 alkyl, Cy1z cyanoalkyl, Csyz cycloalkyl, Cs_yz aryl, Csy, heterocyclic group
containing 1 to 3 atoms selected from N, S or O, provided that the heterocyclic group
15 may be partially unsaturated, but not aromatic, or in the group -NR’R” the R’ and R”
substituents may be combined to form a five- or six-membered heterocyclic group
optionally containing 1 to 3 atoms selected from N, O, or S in addition to the nitrogen
atom to which R’ and R” are bound. Preferably R’ and R” are independently a Ci
iy |
20  Jis selected from the group consisting of O, S, and NH, preferably J is NH.
one of K, L and M is C and the group —C(O)R® is bound thereto, the others of the
group of K, L and M are independently selected from the group copsisting of CR’,
CR*, N, NR®, O and 8. Preferred heterocyclic groups
M=—=—=

kg f:‘\K
«.:],/

25 are

13




O00-NH -N) and -N Preferably the heterocyclic group |§ . -?P -N p and
-N 20 R10 and R11 are independently selected fromthe gr ou& B8 g?l ng of
hydrogen, Cl1_12 12 8 August 2006 WO 03/070725 PCT/US03/ 04520 al kyl, Cl1_12

cyanoal 6¥&'m5§ 12 cycl oal kyl, C6_12 aryl, and C5-12 l'ic group
contald?ng i to 3 atons selected from N, S or 0; or gﬁ@&%g' may be

conbined to forma five- or six-nmenbered heterocycllc roup optionally
containing 1 to 3 sel ec fromN, r Sln tion to the

ni trogen aton1t9_ﬂa£?g§glo ang/ R' wre 5 lﬂKk pat the

het er ocycl i c group™Moraed by exgne Rll |onaIIy e’ substituted by W

Preferably R10 and R are hydro n or CI a gl kyl . I\/brerref erably Rl and

R' are H Rl12 is sel cted fromt e group qqo_ﬂstlng drogen, -OH, d 12
al koxy and 06-12 gxy Pre er%bly R12 | . 10 R13 is
selected fromthe |29 Skyl 12 | oal kyl', and

Cl-4 aI and a

C6_12 aralkyl. Pre re i ndependent |y
sel ected fromthe grdup consi stl ng of hydrogen Cl 12 al kyl, C1 12

cyanoal kyl , C5-12 cy. al kyl , —12 aryl, NL2 heter lic group
containing 1 to 3 o] sel ect d om N, or 0, pro |de that the
het erocyclic gr 5 y |1 ate Aot aromatic, or in

the group NR R' the and R §Ubst| t uent sSmay be’ cor‘rﬂl ned to forma five-

or six-menbered het er ocycl ic group optionally contai 1to 3 atons
selected fromN orn |n ad|t ontot e trogen mto which R and
R' are bound. Pref raty epe de g
___..N N—N
g S
N 0

Particularly preferred as the heterocyclic group is

)

N
H

nis0,1or2.
5 mis1,2,3, or4; preferably mis 2 or 3.
pis0,lor2.

Preferred compounds are shown wherein X is a halogen

14




al kyl. 20 J is selected fromthe group consisting of O, S andﬁglal
preferably J is NH. one of K, L and Mis C and the group - Pg bound
thereto, the others of the group of K L and Mare |ndependently sel ected
fromt consisting of CRS, CR52, N, NR5, O erred

het er orc\gglg%l@kigrsoups M-L jK 25 are 13 8 August 20%&/%33’5‘&?{)70725

PCTI US03/ 04520 --~/N N N~ N N HHHHOO--(S\N~\O H \ and

N O OParticularly preferred as the heterocyclic 0 is N H ni sO, lor 2.
5mis 1, 2,3, or 4; preferably mis 2 or 3. pisy, lorf2. Preferred
conpounds are shown wherein Xis a hal ogen N

15




14 8 August 2006 WD 03/070725 PCT/ US03/ 04520 N O H3C NH x%ﬁga«gﬁ OH N
HCH3 CH3 NO H3CNH XCH3H ON H N 00 HC OH XAY N

WO 03/070725 PCT/US03/04520

s
- Inthe first step of the process of the present invention, a pompound of general formula
_ __ _ g _




H 15 8 August 2006 WO 03/070725 PCTI US03/04520 NO OV

NHN OHCNH XHCH3 ON H and N H3 NH3 XHO tz
WO 063/070725 PCTUS03/04520
O
R) 9
H I'\'/I:l:':!_‘ C//
N
K X
:JO
4 ®

wherein R, RS, J, K, L, M and p are as defined above, is reacted with a compound of
general formula (1)

X2—R m

(a)  ‘wherein one of X' and X% is chlorine, or bromine; and the other is selected

from the group consisting of hydroxy, ~0--Cy alkyl and —O—phenyl; and R is selected

from the group consisting of —C{0)~C;4 alkyl,

—C(0)-0—~(Cy4)alkyl, -C(0)-O—phenyl, provided that the phenyl may optionally be
10  substituted by 1 to 3 halogen atoms, —C{(0)-O-CHy~phenyl, provided that the pheny!

may optionally be substituted by 1 to 3 halogen atoms,

(b)  wherein X" is chlorine or bromine, X* is hydrogen and R is selected from the

_ group consisting of

O S ] 0O
—N)J\S —N)J\S —-—N/U\O *‘“--"N)J\NH

L N A N

0] O

PN
~N—(y = -

15 or
(&)  wherein X' is hydroxy, ~0-Cy4 alkyl and —Ouphenyl, and X2 is

/\JL

. mdRis
17
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S 1Inthe first step of the process of the present inventigg, a rc%% ound of
general fornmula 16 8 August 2006 WO 03/070725 PCT/ US03/ )p O
M -L G K 0 wherein R5, R6, J, K, L, Mand p are as defined above, is
reacte compound of general formula (I1) X2- ) wherein
one of Wﬂ nd Is chlorine, or brom ne; and the ot /hpl’ogmgsé{ect ed from
"the group consisting of hydroxy, -0-Cl-4 al kyl and -0-phenyl; and Ris '
selected fromthe group consistin /af\\qNO)-CJ-4 al kyl ,

-CO-0(C-4)al kyl, -C(0)-0O phenyi ovided that the .phenyl may
optionally be 10 substituted by 1 Yo 3 hal ogen atons, -C(O) -0-CH2phenyl,
provi ded that the phenyl my optio be substituted by 1 to 3 hal ogen
atons, (b) wherein X is chlorine or bromne, XZ is hydrogen and Ris

sel ect edh&%@)gﬂtaggwglfg gwggg&}aﬁ&&%?ﬁno SSO0O -AS-NAS-NAO-NANH 0 O

(R5
4 R
‘3’/ am

T

O

wherein R* is —O—R in case (a) of step (1) and —R in cases {b) and (c) of first step. In
5  first step, option (c) is preferred.

The compounds of general formulae (I} and (1) are either commercially available or

can be prepared by methods well known in the art. For example, heterocycles having a

formyl group can be obtained by slowly adding POCL to dimethylformamide followed

by addition. of the appropriate heterocycle, which is also dissolved in

10 dimethylformamide. This reaction is described in more detail and exemplified e.g. in
WO 01/60814, which is incorporated herein by reference.

The reaction is generally carried out in a polar aprotic solvent. An aprotic solvent is
any solvent that, under normal redction conditions, does not donate a protonto a
solute. Polar solvents are those which have a non-uniform distribution of charge.

15 Generally they include 1 to 3 atoms selected from heteroatom such as N, S or O.
Examples of polar aprotic solvents that can be used in the invention are ethers such as
tetrahydrofuran, diethylether, methyl tert-butyl ether; nitrile solvents such as
acetonitrile; and amide solvents such as dimethylformamide. Preferably the reaction
solvent is an ether, more preferably the solvent is tetrahydrofuran. Mixtures of the

20  solvents may also be employed. The aprotic, polar solvent preferably has a boiling
point from 30 °C to 130 °C, more preferably from 50 °C to 80 °C. Both components of
the reaction are introduced into a reaction vessel together with the solvent. The

' reactants may be added in any order, although it is prefetred to add compound Ito a
stirred suspension of compound 10 in a suitable solvent, at room temperature {18 -
25 '25 °C). A reactant concentration of 0.3 to 0.5 moles / liter is preferred, although the
B person of skill in the art will appreciate that the reaction may be conducted at different . -

18




(c) wherein X1 is hydroxy, -0-Cr4 al kyl and -0-phenyl, aRg 3 Zt'%J 0 NN
and Ris 17 8 August 2006 WD 03/070725 PCT/US03/ 04520 - NPYESEYPRr m a
conpound of the general formula (11l1) (RB)p OHM ---L// AR- -KOUM
~ wh i is -0-Rin case (a) of step (1) and -R.j (b) and (c)
of fi rg\?ﬁg%}%ﬁzsl n 5 first step, option (c) is pref e%%’gsﬂg%gécorrpounds of
general forrmulae (1) and (I1) are either commercially available or can be
prepar ed opneeaEaias Jbe reationwiey bp cenducted et 2 tRpperesirgi PeCvhsa deocycl es havi ng

a fornyl ~Can b t al I n PB%H% i et hyl f or mam de
fol | owed rgé/‘&a ‘?‘%ﬁ%éﬁgtsﬁl‘ef&g'g%%ﬁr ia%t\[{\sdeaé ﬁfg&gd_rt&% €, {cl\i‘ll ?:Lﬁmigg?al SO

di ssol ved tifipeidluioneshy td g0 wawiitRechdhiéas stirfife t TiRbrogesd OFBE tAGEHni N More
detail and exenplified e.g. in W) 01/60814, which is incorporated herein

by 1 ef er sy bemoaitpred by ¢ sniable anpbities! zethpdcmieh asidiPldeit Upen cemplstien ofapr ot i ¢

sol vente. ' vept . | s. I Ak rmal reaction
condi titson's%;b%%’rgsah%tré%g%g@gdéégrcg@%dnéﬁ%(}ﬂ e:ﬂ{eg U é?oﬁgﬁédrmgol vents are those
whi ch haveryatatliaes: Ubis fresfsted it tdol the kéaotiorohixahetogftemparatie@neloairbymt hey i ncl ude

1 to 3 atons selected from heteroatom such as N, S or_O
temperature and 0° C is most preferred. The intermediate compound I may be

B

O™

separated from the reaction mixture by methods known to those skilled in the art, such
as centrifuging, and filtration. Intermediate I11 is a crystalline solid that is non-

10 hygroscopic and is stable in air at room temperature.
The compound of general formmla (IIE) is then reacted in a second step with a
compound of general formula (IV) |

R1

RZ

R3

=

R4

wherein R?, R%, R? R* are as defined above
15  and an amine of general formula (V)

HR® A%

wherein R® is as defined above to form the indolinone of the general formula (VI).

The reaction can be carried out in solution, using thé same solvents used in the first

reaction step. The reaction may be carried out sequentially by reacting compound ITI
20 with either compound compound IV or compound V and then adding the other

compound. However, it is preferred that compounds I, IV and V are iniroduced into

areaction vessel together with the solvent. The reactants may be added in any order,

~ although it is preferred to add compound III to a stirred suspension of compound IV

and the amine V in a suitable solvent, at room temperature (18 - 25 °C). A reactant

25 conccntratidn 0f 0.3 to 0.5 moles / lifer is preferred, although the person of skill in the

19




Exanpl es of polar aprotic solvents that can be used in thg nven |€n are
ethers such as tetrahydrofuran, diethylether, nethyl ter ‘Aﬂiﬁ"% 08 her ;
nitrile solvents such as acetonitrile; and ami de sol vents such as

di met hyLiQsimsde. Preferably the reaction solvent %43 nor e
preferably the solvent is tetrahydrofuran. M xtures i)‘?”?ﬁh?’ gsol vents may

al so be errpimged The aprotic, polar solvent preferably has a boiling
poi nt fr ofit @Pﬁfe’y‘lalesfbat@e Tegstign prEbeeanged # giffesot ©newigiony. Thvt h

w th the LepnebechRbegd ABos b oot b e o Uit B ﬁ'oué,ﬁg.ei e

pr ef er r edHeGoReldl. HOWHRL Rds r&@nadto&iohddceﬁmsmma%pefanﬁ@w@ Il in a
suitable solvent, at roomtenperature (18 25 25 C). A reactant

concentr atq h %mtbmcwmczﬁ stiring | B progressof theseapmmwt@@lona@neﬂbmgh t he

person t.he .art |ate hat action may be

Do maoes g siobls adt ek el ﬁﬁﬁ@@ Bt SunlsBh ke BB P is0s. 0920
concentratda@ﬂitﬁlmﬁmlﬁ&ﬁﬁsda@ac&ﬁpbuh&vmﬂﬁm&@dmpﬁfehﬂnwwnﬁée of 0 Cupto
the reflux tenperature of the solvent. However, it is preferred to conduct

t he react r@ﬁlmmqb@m@mebdbwzgomwemm ¥ 1€ ismostamefend. st i rri ng.

ot hod. sqairaund SRl BRt G s oY e RO PRIS, St Von

M xture i thos@silRd irbthe art,RcH B lceitimging! fid GRMAGH NAitHobsh CobptidMIi zes. It is
preferred to cool the reaction mxture to a tenperature bel ow room

terrpefl%t up@a@%ﬁ@ot@m@wﬁﬁb@vw effarof guificim utity fermadivalase ibdssiseshind 111 nmay

'n o ar ook el e iR By et R R I8 R ke (0T T

crystal | i peheotdethstalligdtions non 10 hygroscopic and is stable in air at room
tenperature. The conmpound of general fornms la (Il1l) is then reacted in a
second st glesiredihendcliserssamaounds giasaral formalaMIhoan by further reacted to

their pharmacenticafly acceptable salts or derivatives according to conventional

()

15 processes.
The present invention provides a process for preparing indolinone derivatives, which is
more convenient than the prior art processes. Generally the intermediates are easier to
handle. Furthermore, product isolation is facilitated.
The following examples serve to illustrate the invention and should not be construed as
20  lumiting. Unless otherwise specified all percentages, parts, and amounts are based on

weight.

20




R2 O R/ NH R4 wherein Rr;, R2, R3 R are as defined ahove ég nd an
am ne of general fornmula (V) HR6 (V) wherein R6 is as def REEUSIER9% to form
t he i ndol nrone of the general formula (VI). The reaction can be carried out
in sol ing the same solvents used in the fir jon step. The
reactrgﬁbﬁggmﬁé carried out sequentially by reactingﬁé%ﬁﬁﬁﬁﬁ%¥|| | 20 with
ei ther conpound conpound IV or conpound V and then addi ng the other
conpound. However, it is preferr BEAMBEES onpounds 11, IV and V are
introduced into a reaction vessel together with the solvent. The reactants
may be added in any order, although it is preferred to add conpound IIIl to
a stirredBEufmpRIsi on of conpound IV and the amne Vin a suitable solvent,
at roomtenperature (18 - A reactant 25 concentration of 0.3 to 0.5
nol es | ||Hd$*(¢1gﬂlp51aem)¢tbml -Salr( ciipere-feoxgd 2<dhydp-3kindel-3-n the 19 8
August 2006 WD 03/070725 PCT/ US03/04520 art will appreciate that the
reacti on nmay be conducted at different concentrations. The reaction nay be
conducted at a tenperature of 50 C up to the refl ykHsenperature of the
solvent. However, it is preferred to conduct the{reacdison at a tenperature
of 50 C to 80 Cwth nmechanical stirring. The p gr ss of the reaction may

‘be nonitored by a 5 suitable anal ytical nethod, as HPLC. Upon
conpl etion of the reaction, the reactgon m e |s cool ed and conpound VI
crystallizes. It is preferred to cool e eaction mxture to a

t enper at ure bel ow room t enper atieé.e and NHs nost preferred.

5  ylidene)methyl]-2,4-dimethyl-1H-pyrrole-3-carboxamide

4-(1H-imidazol-1-ylcarbonyl)-3,5-dimethyl- 1H-pyrrole-2-carbaldebyde (14.0 g), N,N-
- diethylethylenediamine (15.0 g), 5-fluorooxindole (.86 g), triethylamine (27 ml), and

acetonitrile (250 ml) were mixed and heated to 60° C. The black shuxry was stirred for

10 18 hat 60°C (needs mechanical stirrer). The resulting yellow slurry was cooled to
room temperature, diluted with 100 ml acetoniirile, and filtered. The cake was washed
with 3 x 100 ml acetonitrile and dried overnight at 50 °C under house vacuum. N-[2-
(dicthylamino)ethiyl]-5-[(Z)-(5-fluoro-2-0xo-1,2-dihydro-3H-indol-3-yidene)methyl]-
2,4-dimethyl-1H-pyrrole-3-carboxamide (21.7 g} was obtained with 85% yield.

15
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Compound VI may be separated fromthe reaction m xture by net hodzip%nown to
those skilled in the art, such as centrifuging, and filtrg hough
Compound VI 10 obtained fromthe process above is often of suffl ci ent
purity cal use, if desired, conpound VI nmay purifi ed by
met hods r%lvmgﬂto those skilled in the art, such as Fg'@}]g"g é#?r zation.
desired the indolinone conpounds of general formula (VI) can be further
react ed tdExamplal pharmaceutical |y acceptable salts or derivatives

accordi ng 5 r entron provi des a
process foé?g'ﬁgpéﬁ"% %%Io]zrdﬁgﬁﬁ'géﬁrsrﬁ\%{;hﬁd& &ﬂcﬂ] nore conveni ent
than the [aietliylaniiho)RiGH4s Sinethy 1E-pyrrdle Bharboxhmide di at es are easier to
handl e. Furthernore, product isolation is facilitated. The foll ow ng

exanpl es serve to illustrate the invention and should not be construed as
20 limting. Unless otherw se specified all percentgges, parts, and anounts
are based on weight. 20 8 August 2006- WO 03/07 S BJ/ US03/ 04520
EXAMPLES Exanple 1 Y/

N-[ 2- (di et hyl ami no)ethyl ]-5-[(2)-(5-fl uoro-2- oxo-

di hydr o- 3H i ndol - 3-
CH3 CHa N O H3 NH FHCH -

A 0.1L flask fitted with a thermometer, condenser, heating mantle, nitrogen inlet and
magnetic stirring was charged with; 3.0g 5-Bromooxindole, 3.03g 4-(1H-imidazol-1-
ylcarbonyl)-3,5-dimethyl-1H-pyrrole-2-carbaldehyde, 3.24g N,N-Diethylethylene
diamine, 4.23g Triethylamine and 30ml Tetrahydrofuran. The mixture was heated to
10 60-65° C for 8 hours, then cooled to ambient temperature. 10ml Tetrahydrofuran was
added to aid stirring and the reaction mixture was filtered. Drying provided 3.7g
(57.7%) first crop of 5-[(Z)-(5-bromo-2-0x0-1,2-dihydro-3H-indol-3-ylidene)methyl]-
N-[2-(diethylamino)ethyl]-2,4-dimethyl-1H-pyrrole-3-carboxamide. The mother |
liquors are cooled to -10° C for 6h for an additional 1.9g {29.6%). THNMR (DMSO}):
15 &§8.08(1H,s); 7.75 (1H,s); 7.41 (1H,s); 7.24 (1H,d); 6.81 (1H,d); 3.31 (4H,bs); 2.46
-(14H,bm); 0.96 (6H.1).
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H 5 ylidene)nethyl]-2,4-dinethyl-1H pyrrol e-3-carboxam d
4- (1H i m dazol - 1-yl carbonyl ) -3, 5-di net hyl -i H pyrrol e- 2- caglﬁﬂgﬂ%tlﬁpgg (14.0
g), N N diethylethylenedianrine (15.0 g), 5-fluorooxindole (9.86 g),

triet h%ag}l@?.{g{sﬂ m), and acetonitrile (250 m) m{’ﬁgﬁ%ﬂéﬁ%\%@nd heated to

60C. The slurry was stirred for 10 18 hat 60C chani cal
stirrer). The resulting yellow slurry was cooled to roomtenperature,
di | ut ed wilixampl®B nl acetonitrile, and filtered. The cake was washed with 3

100 m opitrile an je tnj ght .at 50 house vacuum N-[ 2-
z(di et hyl a?’\C'/ﬁ%))'@It'ﬁgﬂlr]’"?é’-xf%Zéj@bg‘f?%ﬂ"ggﬁ’}‘&]ﬁ??’ﬁgtgﬁ'%ﬁ%m\‘s‘ﬁj;5nd\cl)l - gij yfi deLe)
net hyl y g = i 3= ' Yan¥ige obtained with
85% gi ]el d. y%ﬁgl Slegrgust p%%lggﬂp%%eo O%ﬂ PCT%%%%%’/QMSZE Exanpl e 2
5-1(2) - (5-brono-2-oxo-1, 2-di hydro-3Hindol 3-ylideng)mephhyl]-N-[2-

(di et hyl am no) et hyl ] - 2, 4-di net hyl - 1H pyrrol e- 3- Roxamige CH3 Ha N O
HBCNH Br NCH3 H ON H 0 /_/-6"
’?,

HaC NH OH

F. / N CHs

5 A 0.25L flask fitted with a thermometer, condenser, magnetic stitring, and nitrogen
~ inlet was charged with 4.92g 5-Fluorooxindole, 7.0g 4-(1H-imidazol-1-ylcarbonyl)-
3,5-dimethyl-1H-pyrrole-2-carbaldehyde, 15.5g (R)-1-Amino-3-(4-morpholinyl)-2-
propanol, 9.78g Triethylamine and 88ml Tetrahydrofuran. The mixture was heated to
60° C for 16.5 hours. The reaction was cooled to ambient temperature and filtered.
10 The solids obtained were slurried (3) three successive times in acetonitrile at 11ml/g,
~ dried in vacuoto produce a yield of 3.6¢ (25.25%) of 5-{(Z)~(5-fluoro-2-ox0-1,2-
'dihydro-3H-indol-3-ylidene)methyl]-N-{(2R)-2-hydroxy-3-morpholin-4-ylpropyl]-2,4-
dimethyl-1H-pyrrole-3-carboxamide.

15  1HNMR (DMSO): 5 10.86 (1H,bs); 7.75 (1H,d); 7.70 (1H,s); 7.50 (1H,m); 6.88

(2H,m); 4.72 (1H,bs); 3.78 (1H,bs); 3.56 (4E,m); 3.32 (6H, m); 3.15 (1H,m); 2.43
(8H,bm). -
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A 0.1L flask fitted with a thernoneter, condenser, heati ng !mantl&g) ni trogen
inlet and nagnetic stirring was charged with; 3. Qg 5-Bro o Pg 3. 03¢
4- (1H i m dazol -1 - yl carbonyl) -3, 5-di met hyl - | H pyrrol e- 2- car bal dehyde, 3. 24g
N, N-Di | ene diamne, 4.23g Triethylamne a r ahydr of ur an.
The m%gﬁéﬁ)\/\% heated to 10 60-65 C for 8 hours, tﬂg%%@%@gsgﬁto anbi ent
tenperature. 10nl Tetrahydrofuran was added to aid stirring and the
reaction Mxgmped was filtered. Drying provided 3.7g (57.7% first crop of

5-1(2) - (53 - 2+ -1, 2-di. ~3HJ 23-yli ] -

N- % (2 % di( efl ﬁgﬁﬂ' rﬁcﬁlc?? tﬁ—?ﬁ)ﬁ)—ﬁ,Zzaxg%grﬁa-%aﬁmﬁoﬂ?%gwﬁﬁtgﬁgﬁ%%a]m de. The not her
l'i quors ahgheepBatorphokinl- rf;pﬂ]-ﬁ,h-dfiﬁéthﬁm trole@Ré@irbdsaifdd 29. 699 . | HNMR
(DMBO): 15 6 8.08 (1H,s); 7.75 (1H,s); 7.41 (111,s): 7.24 (1H d): 6.81
(1H d); 3.31(4H'bs); 2.46 (14H bm); 0.96 (6H t). /22 8\ August 2006 WO

03/ 070725 PCT/ US03/ 04520 Exanple 3 N 0
5-1(2)-(5-fluoro-2-o0xo-1, 2-di hydro-3Hindol 3-yli B\e_nt'a_)/ret hyl ] -N-[ (2R) - 2-
hydr oxy- 3- nor phoTm 4-yl propyl ] - 2, 4- met Ry pyrrol e-3-carboxamde NO O

HBCNHOH FNCH3 0 NH BeA 0.250 apk fitoeéd with a thernoneter,
condenser, magnetic stirring, ®nd pftrogen inlet was charged with 4.92g
- 5-Fluorooxindole, 7.0y 4-(1Hi ) daygol -1 -yl car bonyl ) -

3, 5-di net hyl -1 H pyrrol e- 2- cach#dl defyde, 15. 5g

(R) - 1- Ami no- 3-0‘ CHg

4- mor phol i

5  4-(1H-imidazol-1-ylcarbonyl)-3,5-dimethyl-1H-pyrrole-2-carbaldehyde (6.8 g, 31.3
- mmol), (25)-1-amine-3-morpholin-4-ylpropan-2-01 (10.0 g, 62.5 mmol), 5-

chlorooxindole (5.3 g, 31.6 mmol), and THF (100 ml) were mixed and heated to
60°C. After stirring for 68 h at 60°C, triethylamine (14mi) was added and stirred for 5
hat 60°C. Added 4.6 g of (25)-1-amino-3-morpholin-4-ylpropan-2-oi, and stirred for

10 20hat 60°C. The yellow shurry was cooled to room temperature and filtered. The
cake was washed with 2 x 50 ml THF and dried overnight at 50° C under house
vacuum.  5-{(Z)-(5-chloro-2-oxo-1,2-dihydro-3H-indol-3-ylidene}methyl]-N-[(2S)-2~
hydroxy-3-morpholin-4-ylpropyl}-2,4-dimethyl-1H-pyrrole-3-carboxamide (5.48 g)
was obtained with 38% yield.

15
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propanol, 9.78g Triethylam ne and 88nil Tetrahydrof uran. TRe m xt was
heated to 60 C for 16.5 hours. The reaction was cool ed tg"\d‘}%%(tez%g
tenperature and filtered. 10 The solids obtained were slurried (3) three
successy jnmes in acetonitrile at | Imlg, dried | produce a
yiel d g‘%’@?’@g" 25.25% of 5-[(Z)-(5-fluoro-2-oxo-1, PErEREHEE

di hydro- 3Hi ndol - 3-yl i dene) net hyl ] - N-[ (2R) - 2- hydr oxy- 3- nor phol i n-4-yl pr opyl
]-2,4- di dexampled H pyrrol e-3-carboxam de. 15 I HNVR (DVBO): S 10.86 (1H, bs);

7.75 (1H, dy, 1H s);. {..580 (1 <. (2H. M 4,72 bs); 3.78
(1H, bs) : Bigf E%ﬂf‘#flj%‘?%gt’gﬁdﬁﬁh%d@%ﬁ?ﬂiﬂf iz tadiplyl igust 2006 WO
03/ 070725 PCT/ US03/ 04520 Exanple 4

5-1(2)-(5-chl oro-2-oxo-1, 2-di hydro-3Hindol 3-ylidene)nethyl]-N/[(2S)-2-
hydr oxy- 3- nor phol i n-4-yl propyl j -2, 4-dimethyl 1Hp e-3-carboxamde N O
SOH H3C ~~-NHCLHCH3 O NH 5

4- (I Him dazol -1-yl carbonyl ) -3, 5-di net hyl -1 H pyrr
31.3 mmol), (2S)-1-am no-3-norpholin-4 ylpropan-
5- chl orooxi ndole (5.3 g, 31.6 mmol), O mM) were m xed and
heated to 60 C. After stirring qu_{ 68 h\gt O C triethylamne (14ml) was
added and stirred for 5 hat 60CT"Mdded/4.6 g of

(2S) - 1- am no- 3- nor phol i n- 4-yl propa , and stirred for 10 20 h at 60 C.
The yellow slurry was cooled to rog perature and filtered. The

N CH3

- car bal dehyde (6.8 g,
-ol (10.0 g, 62.5 mmol),

F.

5 Amixture of 4-(1H-imidazol-1-ylcarbonyl)-3,5-dimethyl-1H-pyrrole-2-carbaldehyde
~(4.1Kg), THF (70.8 Kg), and water (4.7L) were heated at 40-50° C until the solids
were dissolved. The resulting solution was filtered, and then distilled to 40-50. The
mixture was subsequently cooled to 25-30° C. A solution of1-(2-aminoethyl)
 pyrrolidine (2.8 Kg) in THF (2.1 L) was added. A solution of 5-Fluorooxindale (2.9
10  Kg)in THF (18.8 Kg) was also added. The mixture was then hea;ced to 45-50° C for
17h. The mixture was cooled, filtered, washed with THF (28 Kg), and dried at
| 45-50 °C to afford 5.53 Kg (73%) of 5-{(Z)-(5-fluoro-2-0x0-1,2-dihydro-3H-indol-3-
- ylidene)methyl] ~2,4-dimethyl-N-(2-pyrrolidin-1 -ylethyl)-lH—pyI_r_ole-3-carboxamide.
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cake was washed with 2 x 50 mMl THE and dried ovejni ght at 5£C utnﬂ)%6 house
vacuum
5-1(2)-(5-chl oro-2-oxo-1, 2-di hydro-3Hi ndol - 3-yl i dene) net hyl ] -N-[ (2S) - 2-

hydrox ol i n-4-yl propyl]-2, 4-di rrethyI-IH-pyrroIe 3- carboxam de (5. 48
Xw@g?@%ﬁ%d with 38%yield 15 24 8 August 2006°CHBF®4 %0725

PCT/ US03/ 04520 Exanple 5 5-[(2)-(5-fl uoro-2-o0xo0-1, 2-di hydr o- 3H i ndoi

3-yli i dend BrevRy(DMSD-46)h 2tk (y I =18-H2D6 TR Mo, 7 1), Q;HB(t 0= 8NHAH1

| (2 pyrrol I}'ﬂugf] ’}(r& &h%lﬁ(mﬁﬁygroglren’f)}ﬁa;??éa‘}n 9%'“1}[?7'3%? NH FHCH3 ON
of4 (1H—| |H)_dazol 1-yl carbonyl ) -3, 5-di net hyl -| H pyrrol e- 2- car bal dehyde
(4.1Kg), THE (70.8 Kg), and water (4.7L) were heated at 40-50 C until the

solids were dissolved. The resulting solution was filtered, and then
distil I5ed to 40-50. The
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m xture was subsequently cooled to 25-30 C. A solution ofl-(2-am.poethyl)
pyrrolidine (2.8 Kg) in THE (2.1 L) was added A solution %Augu&%ﬁg

5- Fl uorooxi ndole (2.9 10 Kg) in THE (18.8 Kg) was al so added. The m xture
was t hep he to 45-50 C for 171i. The m xture S cool filtered,
mshed%f’ﬂ‘%ﬁg (28 Kg), and dried at 45-50 Cto amqw@?@%z%g (73% of
5-[(2) - (5-fluoro-2-oxo-1, 2-dl ydro- 3Hi ndol - 3-

yl i dene) mBednydlg 6 2, 4- di net hyl - N- (2-pyrrolidin-I-yl et hyl ) - 1H pyrrol e- 3- car box

S8, ARl R BB D SRR 250
H, 6.90 hfliroky-8imo h&ﬁl-i-glg %pg%j)-ztl -disheth{ L 1H-PpyrrdleldZcarBoxkinide’. 80 (m 2 5 26
8 August 2 06 WO 03/ 0707 / US03/ 04520 Exanpl e 6

5-[(2)-(5-chl oro-2-o0xo0-1, 2-di hydro-3H i ndol 3-ylidene)mathyl]-N[(2R)-2-

hydr oxy- 3- nor phol i n-4-yl propyl ] -2, 4-di nethyl 1 Nrol e-B-carrboxamde N a

OH CNH C NCH3 HO NH

4- (I Hi m dazol -1 -yl car bonyn- 3, 5-di meR yl -1 py'Tf,,;/oI e- 2- car bal dehyde (7.0 g,
OH

32.3

4-(1H-imidazol-1-ylcarbonyl)-3,5-dimethyl-1H-pyrrole-2-carbaldehyde (7.0 g, 32.3
-mmol), (2R)-1-amino-3-morpholin-4-ylpropan-2-ol (15.5 g, 96.9 mmol), 5-
chlorooxindole (5.48 g, 32.6 mmol), triethylamine (14 mi), and THF (88 ml) were
mixed and heated to 60° C. A red solution formed. After stirring for 16 h at 60° C,
10  the yéllow shurry was cooled to room temperature and filtered. The cake was washed
with 2 x 50 ml of THF and dried overnight at 50° C under house vacuurm. 5-[(Z)-(5-

- chloro-2-oxo-1,2-dihydro-3H-indol-3-ylidene)methyl]-N-[(2R)-2-hydroxy-3-
morpholin-4-ylpropyl]-2,4-dimethyl-1H-pyrrole-3-carboxamide (4.36 g) was obtained
in 29 % yield.

15 |
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mmol ), (2R)-I|-am no-3-norphol i n-4-yl propan-2-ol (15.5 g, 96,9 , 5-

chl or ooxi ndol e (5.48 g, 32.6 mmol ), triethylamne (14 M),%%ur%l%h (88 m)
were m xed and heated to 60 C. A red solution fornmed. After stirring for
16 h atywfQ@s4707:50 the yellow slurry was cooled to roo nghure and
filtered. The cake was washed wth 2 x 50 m of THE%?@%E?%EI over ni ght at
50 C under_house_vacuum 5-[ (2) - (5-

chl or o- 2- &BPI®T 4| hydr o- 3H i ndol - 3-yl i dene) et hyl ] - N- [ ( 2R) - 2- hydr oxy- 3-

mor phol i n-An Bi 1y Pondr 4l 1. r - bexagise (4.36 g) was
obt ai ned ﬁ%gj &%yqoezl @o@%ﬁ)ﬁ@l%}%lﬂ&éy@@k@@@e@pg\%@%i‘ PCT/ US03/ 04520
Exanpl e 7 hydroxy-3-morpholin-4-yipropyl]-2,4-dimethyl-1H-pyrrele-3-carboxamide
5-1(2)-(5-fluoro-2-oxo-1, 2-di hydro-3Hi ndol - 3-yl i den thyll -N-[(2S)-2-
hydr oxy- 3- nor phol i n-4-yl propyl ] -2, 4-di nmet hyl - 1H pyr fol e-\3- carb oxam de H3
NHOH FNCH H ON H 5 O

4- (1Hi m dazol - | -yl carbonyl ) -3, 5-di ngt hyl -1 H pyt rol e 2- ¢ar bal dehyde (7.0 g,
32.3 mmol ), (2S)-1-am no- 3-nor phol m Ayl propan¥-ol (15.0 g, 64.6 mol), 5-
fl uor ooxi ndol e (4.93 g, 32.6 g c+igy| am &l (9.79 g, 96.9 nmol), and
THE (88 ml) were m xed and heated 60 C. After stirring for 24 h at 60
C, the mxture was cooled to rt ffanoyfiltered. The cake was washed with 80
m THE and dried overni ght a nder house vacuum A brown solid
(23.2 g) was obtgined, The % CH, ' '

N
H

5 4-(1H-imidazol-1-ylcarbonyl)-3,5-dimethyl-1H-pyrrole-2-carbaldehyde (7.0 g, 32.3
mmol), (28)-1-amino-3-morpholin-4-ylpropan-2-ol {15.0 g, 64.6 mmol), 5-
fluorooxindole (4.93 g, 32.6 mmol), triethylamine (9.79 g, 96.9 mimol), and THF (88
ml) were mixed and heated to 60° C. After stiming for 24 h at 60° C, the mixiure was
cooled to rt and fittered. The cake was washed with 80 ml THF and dried overnight at

10 50° Cunder house vacuum.” A brown solid (23.2 g) was obtained. The solid was
shurried in 350 ml water for 5 h at room temperature and filtered. The cake was
- washed with 100 mi water and dried at 50° C under house vacuum overnight. 5-[(Z)-
(5-fluoro-2-ox0-1,2-dihydro-3H-indol-3-ylidene)methyl]-N-[(2S)-2- hydroxy-3-
mmpholin-4—y1propyl]-2,4-dimethyl—lH—pyrrole—3 -carboxamide (8.31 g) was obtained
15 in 56 % yield.
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slurried in 350 M water for 5 hat roomtenperature and f ter %9 %}he cake
was washed with 100 ml water and dried at 500 C under 2y 8
overnight. 5-[(2)-

(5-flu 1, 2-dl hydr o- 3Hi ndol - 3-yl i dene) net hy.

hydr oxg{"g"gﬁgﬁghol i n-4-yipropyl]-2,4-dinmethyl-IH pyr?%ﬁf@%%ﬁ boxam de
(8.31 g) was obtained 15 in 56 %yl el d. 28 8 August 2006 WO 03/070725
PCTI US03/ GaampleBxanpl e 8

5-1(2)-(5-fluoro-2-oxo0-1, 2-di hydro-3Hi ndol - 3-yl i dene) net hyl ] - 2, 4-di net hyl -
N (2-norpholin-4-ylethyl)-1H pyrrole-3-carb oxamde 0 C NO H3CNH F
CH3 NH O 3H[(Zp(5-flaoro-2-0x0-1 ,2-dﬂ1ydro—3H—mdoI—3-yhdene)methyi]-2,4-dlmethyl-N-

4- (1H-i m dazol - 1-yl carbonﬂ# 3, 5-di net hyl -1 H pyrrol e- 2- car bal dehyde (5.0 g,
23.0 mmol-momphoiindryledwd -;rm»laﬁmarwawies g, 34.6 mol),

5-fl uorooxindole (3.47 g, 23.0 mml), and THE (8 were m xed and
heated to 65 C. After stirring for 24 h at 65C Ahe N xture was cooled to
roomtenperature and filtered. The cake was 10 shed ith 40 mM THE and

dried overnight at 50C under house vacuum 5-[(2Z)-
fl uoro-2-oxo-1, 2-dydro-3Hindol -3-yl i dene) met hyl ] 2 4- di met hyl - N- ( 2- nor phol
i n-4-

HaC NH

| /
£ / CHa

NH
O

=

4-(1H-imidazol-1-ylcarbonyl)-3,5-dimethyl- 1 H-pyrrole-2-carbaldehyde (5.0 g, 23.0
- mamol), 4-(2-aminoethylymorpholine (4.5 g, 34.6 mmol), 5-fluorooxindole (3.47 g,
23.0 mmol), and THF (80 ml) were mixed and heated to 65°C. After stitring for 24 h
at 65° C, the mixture was cooled to room temperature and filtered. The cake was
10 washed with 40 ml THF and dried overnight at 50° C under house vacuum. 5-[(Z)-(5-
fluoro-2-ox0-1,2-dihydro-3H-indol-3-ylidene)methyl]-2,4-dimethyl-N-(2-morpholin-4-
ylethyl)-1H-pyrrole-3-carboxamide (8.28g) was obtained in 87 % yield.
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yl et hyl ) - 1H pyrrol e- 3- car boxam de (8.28g) was obtained i n8§£\7 %t)go%d 29 8
August 2006 WD 03/070725 PCTI USO3/ 04520 Exanple 9 ugns
(32)-3-({3,5-di methyl -4-[ (4-norpholin-4-ylpiperidin-I-yl)carbonyl[-1H
pyrrol g t hyl ene) - 5-fl noro- 1, 3-di hydr o- 2H i ndo} ~.2- OH3 N FH
e %0 oﬁn})‘?? bt fasdo

4-(1Him dazol - 1-yl carbonyl ) - 3, 5-di net hyl -1 H pyrrol e- 2- car bal dehyde (11.3
g, 51.9 M¥MPE YU oy phol i nopi peridine (15.0 g, 88.2 mol),

5-f1 uor ooxg 1l T " L L d;-g!—gy__ ) mxed and
heat ed toxggsi?:.(gﬁé talélrge zhé iﬁ@%ﬁ%@%ﬂ}ﬂ(%y ﬁgﬁ 6 %&gﬁ%@]rﬁﬁ\?gﬁgﬂms cooled to
room t enpatiatetirgdenz)-fobte-53-dihydfnndHeinldel-2vme 10 washed with 4 x 20 m THE
and dried overnight at 70 C under house vacuum (3Z2) -

3- ({3, 5-di nethyl-4-[(4-norpholin-4-yl pi peri dm 1-yl yCarbgnyl ] - 1H pyrrol - 2-
yl } met hyl ene) - 5-fl uoro-1, 3-di hydr o- 2Hi ndol - 2- one {16. 0

9lg was obtained in
68 % yield 15 30 8 August 2006 CLAI V5. N

4~(1H-imidazol-1-ylcarbonyl)-3,5-dimethyl- 1H-pyrrole-2-carbaldehyde (11.3 g, 51.9
mmol), 4-morpholinopiperidine (15.0 g, 88.2 mmol), 5-flucrooxindole (7.84 g, 51.9
mmol), and THF (126 ml) were mixed and heated to 66° C. After stirring for 68 h at
66° C, the mixture was cooled to room temperature and filtered. The cake was

10 washed with 4 x 20 ml THF and dried overnight at 70° C under house vacuum. (3Z)-
3-({3,5-dimethyl-4-](4-morpholin-4-yipiperidin-1-yl)carbonyl}-1H-pyrrol-2-
yl}methylene)-5-fluoro-1,3-dihydro-2H-indol-2-one 16.09 g was obtained in 68 %
yield.

15
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1. A process for preparing an indolinone of the general fgrnul ) (RS)p
OM -LR? ~ ~-CQOCRs K R2(VI) R3/ NH Ra wherein QW&I%@%M are

i ndependently selected fromthe group consisting of hydrogen and hal ogen;
each R5 is independently Cl-12 alkyl; R6 is selected from NR8(CH2) mR9 and
NRLRI |, provided that optionally one to two of the CH2 groups nmay be
substituted by -OH, R8 is hydro%ﬁr}éweé@ Is NRRORII; R10O and R' are Cl-12

al kyl or RO and - R' together w I ‘'nitrogen to which they are bound may
be conti ned A profess florpréprimganyinddlinong ofithe gerieeal tfemnyfla 6¥A)t he group consi sting
of norpholinyl, pyrrolidinyl and piperidigyl, provided that the

het erocyclic group fornmed by R10 and AR )pmay tionally be substituted by
R; Jis NH Lis Cand the group -C( @fe=l s und thereto; K and Mare

CRS; nisl,2,3,or4,and FE)IiSZ; conpri si iy t_h:(%/sﬁﬂgsﬁof
. ‘ =

(VD

wherein
: R_', R?, R?, R* are independently selected from the group consisting of hydrogen and
halogen;
each R5 is independently 'CI_;z alkyl;
R is selected from -NR¥(CIH,),R? and -NR''R", provided that optionally one to two of
~ the CH; groups may be substituted by —OH;
R?® is hydrogen;
R is -NR'R",
‘R' and RM are C )2 alkyl or R and R" together with the nitrogen to which they are
- bound may be combined to form a heterocyclic group selected from the group consisting
‘of morpholinyl, pyrrolidinyl and piperidinyl, provided that the heterocyclic group formed
‘by R and R'! may optionally be substituted by R’;
| Jis NH; | |
| L is C and the group —C(O)R6 is bound thereto; -
K and M are CR®; | | '
‘mis1,2,3,0r4;and
| pisZ;
'. éomprising the steps of

R (O reacting a compound of general formula (I) .
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(1) reacting a conmpound of general fornmula (1) 31 NJ 1 11 dl?\ﬂhé 1L 71
S 'l PSbH 8 August 2006 (R5)p O M_ LL Q K C-X1 For fyugust rein R5,
J, K, L, Mand p are as defined above, Qis selected fromthe group
consistingof HH RO SNNXOOXO HI I- Hi - HI wth a conpound of
general formula (I1) X2-R (11) wherein: Xt is hydroxy, -OC -4 al kyl and
-0-phenyl, X2 is O NNL and Ris -N'-"NN to forma conpound of the

general formula (I1l) 32 xmimmr is arour | ..i,... | ...xm I.+ 21 i~::
WOW 8 August 2006 (R 0O ‘
:I:L‘ C//
A Y N
Q "‘\ IIK X
il
Formula I

‘wherein R, J, K, L, M and p are as defined above,

Q is selected from the group consisting of
H ' H
Rs\ >< ><
I D
HC—— HC—, HC— ,
with a compound of general formula (II)
X?—R 1y

wherein:

X! is hydroxy, —O—Ci_4 alkyl and —O-phenyl,

Xis
B O
N
and R is

\—/

-to form a compound of the general formula (III)
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(R ) PO HMj-L// R J~ (Ill) wherein R* is R (ii) rg ctir{%rohge
conpound of general fornula (111) with a compound of genefat"&% la (1V)
RRO R O(IVV R3/ NH 4 wherein Rl, R2, R3, and R4 are as defined above,
and an am ne of general formula (V) HR6 (V) wherein R6 is as defined above,
to formthe indolinone of the general formula (VI). 2. The process
according to claiml1l, wherein RL is hydrogen or Cl11 al kyl. 3. The process
according to claim1l, wherein RL is hydrogen. 4. The process according to
claiml1l, wherein R2 is select ed(R?)gm th® group consisting of hydrogen,
fluorine, chlorine, and, brom ng |5 The process according to claiml,
wherein R2 is fluorine'\ 6. The~ 'rloé;ee%accordi ng to claim1, wherein R3 is
hydrogen. 7. The procesf accg@rdi ngi\to Cigi m 1, wherein R4 is hydrogen. 8.
The process according to L, Merein R5 is C-4 alkyl. 9. The process
according to claima1, rein JT's NR$(CH2) nR9,(Aifpovi ded that one or two
of the CH2 groups can (Q)tionally be substituted by -OH or hal ogen.

wherein R* is R;
(ii)  reacting the compound of general formula (III) with a compound of general
- formula (IV)

R'I

o a)

R4

* wherein R', R%, R®, and R4 are as defined above,

and an amine of general formula (V)

HR® (V)
wherein R° is as defined above, to form the indolinone of the general formula (VI).
2. The process according to claim 1, wherein R! is hydrogen or C,4 alkyl.
3. The process according to claim 1, wherein R! is hydrogen. |
4. The process according to claim 1, wherein R? is selected from the group

consisting of hydrogen, fluorine, chlorine, and bromine.
: The process according to claim 1, wherein R? is fluorine.
The process according to claim 1, wherein R? is hydrogen.
The process according to claim 1, wherein R* is hydrogen.
The process according to claim 1, wherein R® is Cy_4 alkyl. |
" The process according to claim 1, wherein R® ié —NR}(CHy)R’, provided that
one or two of the CH; groups can optionally be substituted by —OH or ha_logeﬁ.

- N,

10, The process'acc_brd_ing to claim 1, wherein m is 2 or 3.
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10. The process according to claiml1l, wherein mis 2 or 3 33 1;@&%110 m
AN 1.12.2In INN 1 4 1:2ti"i!'2.1 ITh - 1J1:1,:Y15:1 L.8 2006
11. The process according to claim1, wherein R10 and Rl are Cl-4 al kyl .
12. The process according to claim9, wherein mis 2 or 3. 13. The process
according to claim9, wherein R10O and R1' are Cl-4 al kyl. 14. The process
according to claiml1, wherein the corrpounds of general fornmula (I) and
-general formula (I1) are reacted in a polar, aprotic solvent. 15. The
procesd accJﬂ’épﬁ@eﬁsdm@@fdmtqmmmﬁemwmﬁeap‘éRaramem@l k¢ solvent is an

et her. ;,16. T];Pg ”?F%%%Q%SE’E%E 9!) Wel% ;(15 swherein the conpounds of

general Torrm ener a forrm are reacted at a tenperature

i n t he 18Bangd@hebrdcesmcedading t6 clBih®, a)henetnm eﬁnuraﬁqm whi ch the

reactiQn m xi{ure refl uxg 17 The Br oce s accor% laim 1. wherein
the corfioundbe srocgsierafingde flzing 1. pipresn t 5@%?%11 5 OF BERE devulady gener al

formil a (V) il felcEAg%Aid D IPRlBlea iRRDALE Gprcfielyedl 18, The process

according to cfaim1 ein e po rot| c solvent is an ether. 19.
The pr d8ess Tae porcdssragedrdingliackmm 4, wha'emlthe pdler, eprotiosvistenta$ amether al f or nul a

L), | f I J d

{emper dbur o THRPHERS itess S Hianbaein Boceiuhdl ofkPel Ribiiatl: b o

whi ch the 1 ga¢bérRfhl fofntldIB a&@faae%eata%&pePéMemm@eﬁﬁge&mfﬂfndamtto claimi,
wherein the conpounds of géneral formula™ (111), general formula (IV) and

gener al f or iCdo ghgut dhefemperatizel ai whigh treereqdion mistuee fefluxe21. The process
cceording, gyl Al MBS n Lhe Comeund Ol 9SSt Pheletli Bkl V) 1
(III), general formula (IV) and general formula (V) are reacted in a polar, aprotic
solvent.
| 18.  The process according to claim 17, wherein the polar, aprotic solvent is an ether.
19.  The process' according to claim 17, wherein the compounds of general formula
(II1), general formula (IV) and general formula (V) are reacted at a temperature in
the range of from about +50° C to about the temperature at which the reaction
mixture refluxes.
20.  The process according to claim 1, wherein the compounds of general formula
- (I1I), general formula (IV) and general formula (V) are reacted in a one-pot
reaction.
21.  The process according to claiin 1, wherein the compound of general formula (VI)

is selected from the group consisting of:
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iH1rrrralcalitalir id"1t dl ek 5. 6r!'" :LNG;,., :*@él d W
s- 41... 8 August 2006 NO H3CNH XNCH3 H ON H aﬁcf“@“ﬁﬁ NH X
CH3 NH O NH wherein Xis selected fromthe group consi sting of
hydrogen, fluorine, chlorine and brom ne. 22. The process according to
claim 21, wherein X is fluorine. 23. The process of claim1l, wherein the
conpound of the general fornmula (VI) is further converted into a
pharmaceutically acceptable salt or derivative. 35 8 August 2006 24. The
process according to claim1, wherein the conpound eneral forrmula (V)
is selected fromthe group consisting of: CH3

and

wherein X is selected from the group consisting of hydrogen, fluorine, chlorine

and bromine.
- 22, The process according to claim 21, wherein X is fluorine.
~ 23. The process of claim 1, wherein the compound of the general formula (VI) is

further converted into a pharmaceutically acceptable salt or derivative.
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,H3 NO H3CNH FNCHBH ON H CH3 H3 OHCNH Brg mtzeddso N H
36 ', 11 A ta'y 11 1. . 21-i1 0 1Yt bty 1am)NERE
L'"1 i] "I" ,: 1 11 1') 'k 1' Il 8 August 2006 NN OO OH H3C NHF N CH3 H

24.  The process according to claim 1, wherein the compound of general formula (VI)

is selected from the group consisting of:
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O SOHHSCNH O NGB HO NHN OHC N Fl};r tzOQNHs?
| .rmul131, f 1 Yd  .rv.l ]'. :Cl;t 111 ' 11 % /puepst200p
11 8 August 2006 N 0 H3C NH OH 1N Ge H o N
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and

HBCNH FHCH3 O NHO NO H3ICNH F CH3_§

I
a |

f
11

| <rr
[

0
1 i Jieofy Il L'. | ';P1.|||jr“g.“3‘:\i,09
8 August 2006 O NJ 0 H3C Na F N CH3
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