WO 03/ 070725 PCT/ US03/ 04520 PROCESS FOR PREPARI NG | NDOLI NONE DERI VATI VES
FI ELD OF THE | NVENTI ON The present invention refers to a process for

pr epar i ngwordori7abne derivatives and internedi ates of thaCTarSovyess0 5
BACKGROUND OF THE | NVENTI ON A nunber of indolinone derivatives have been

found to exhibit p ' tivity. Due to the ability to nodul ate
the protein Ki nase@@%#tbﬁm%m%m%EmwAT ® an nunber
of conditions such as various types of cancer, nastocytosis, allergy

associ ated chronic rhinitis, dighehes TARHIRVENASN sorders, restenosis,
fibrosis, 10 psoriasis, von Hi ppel-Lindau di sease, osteoarthritis,

rheumatoid arthritis, angiogensis, inflammatory disorders, inmmunol ogical
di sorders, ai peesedli ipvension refersdd o pratesssfof Popatiiy M86i8ene Woiativ&aRd4, WO
99/ 48868, US-A- 6@%6%&& ¢ US- A- 6, 316, 635, 6, 133, 305, and US- A-6, 248, 771) .
Among t he i AUSTTSEHRE YdPLPL99%8%s t hose having an ami de group on a
heterocyclic ring 15 condensed with the indolinone have been of interest.
These conpounds nodul ate protein kinase activity and are thus useful in

treatingsdi seases rel ati ng BACROGRGUED OPTORESNVIENDASG activity. A process
for preparing the am de derivatives is disclosed in W 01/60814. An

appropriate pyrrole is fornylated and subsequently condensed with a
2- i ndol i noné fgnbanad ingdofieensadetivatives hive-hegw fotng tol pthybit phantiedestical activity.

-3-ylidene I = 1H- pyr.r | f .an.am de deriyvative. of the rrole is

desired, a”giyl%r%&)ﬂég%é%' ﬁ%ﬁé du@%ﬁg%gﬁﬂt?% kﬁ*@fedacﬂ?’%ﬁ ﬁh?y§a¥%PE@tS@&ges%é°

carboxyl i ¢ afaflaim@ttier of coRieing GuiM &sRatib&s tyﬁ&%frc%eﬁ%ﬁ%‘odgfb ishglepresence of
oditm

di met hyl f or mam de, 1-ethyl -3-(3-dinethylanmino- propyl)car and
1- hydr oxybemgsciatedbraenic thinity dinbbtes, P ianmoatlieendprspresieaokis, dibrdsis, di scl osed
in which,the am dation.is conducted in th resence 0 i et hy| f or mam de,
25 benzgp ri 2015 V?}ﬁ%@ﬂ’ﬁ@?% %aﬁ“inoa‘i‘?Pﬂg‘FEﬁ WaRfo kg AGOEEHEDS phat e
(BOP) ~ and fikfla@irtitbi3HiddRders, limhRn8BeRM GG, shi kiR ar HRYRIL @Pot ©
provi de an i nproved process for preéeparing

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 relating to abnormal
protein kinase activity. A process for preparing the amide derivatives is disclosed in
WO 01/60814. An appropriate pyrrole 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 having a
carboxylic acid group is selected. The carboxylic acid group is reacted with the
desired amine in the presence of dimethylformamide, 1-ethyl-3-(3-dimethylamino-
propyl)carbodiimide 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 hexafluorophosphate (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



I ndol i none derivatives which have an am de group on a heterocyclic ring
condensed WD 03/ 070725 PCT/ US03/ 04520 w th the indolinone. SUMVARY OF THE
| NVENTI ONvOhg/opr7esent |1 nventi on provi des a process for pr @garisago4n0
indolinone of the general formula (M) (RS)p Mr =-L Z/0 , R,\ ~R6 , K
R2 (V1) 4 5 wherein R, R2, R3, R4 are independently
sel ected fro §Eﬂklﬁggﬁﬁncon5|stlng of hydrogen Cl 12 alkyl, C1_12 al koxy,
C5 12 cycloalkyl, C6 12 aryl, C5_12 heterocyclic group containing 1 to 3
atons sel ected fron1N, S or QnﬂﬂMQNREMQFﬁhﬁﬂﬂ@h@Nmeerocyclic group may be
partially 10 unsaturated, but not aromatic, C6_12 aryl oxy, C6_12 al karyl,
C6_12 al kar yrRxX¥resdd , , R',
Cosr e m%z ﬁlﬁrgﬁt'ibn prbhueaé C%rase&slaxf& %@ﬁeﬁfn&( mdoﬁﬁ@l\el%ct:‘(th% %Q%M?
(CH2)nCC2RV®n@nb(VCDNR R': each R5 is |ndependently sel ected fromthe
group consi sting of hydrogen Cl_12 alkyl, Cl-12 al koxy, C5-12 cycloal kyl,
C6_12 aryl, C5_12 heterocyclic group contalthb 1ty 3 15 atons sel ected
fromN, S or 0, provided that the heterocygi*cigr p may be partially
unsaturated, but not aronath C6_12 aryl ogty _Qﬁf@z\elkaryl C6_12
al karyl oxy, hal ogen,

(V)

wherem
R', R?, R?, R* are independently selected from the group consisting of hydrogen, Cy_1
alkyl, Cy-12 alkoxy, Cs_;, cycloalkyl, Cs_15 aryl, Cs_1» heterocyclic group containing 1 to
3 atoms selected from N, S or O, provided that the heterocyclic group may be partially
10 unsaturated, but not aromatic, Cs15 aryloxy, Ce-12 alkaryl, Cs_;, alkaryloxy, halogen,
trihalomethyl, hydroxy, -S(O)R’, -=SO,NR’R”, —-SOsR’, —SR’, -NO,, -NR’R”, —OH, —
CN, -C(O)R’, -OC(O)R’, -NHC(O)R’, —(CH,),CO,R’, and -CONR’R”;
each R’ is independently selected from the group consisting of hydrogen, Ci_1, alkyl,
Ci-12 alkoxy, Cs_i, cycloalkyl, Cs_12 aryl, Csi2 heterocyclic group containing 1 to 3
15  atoms selected from N, S or O, provided that the heterocyclic group may be partially
unsaturated, but not aromatic, Cs_12 aryloxy, Cs_12 alkaryl, Cs_j, 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”; R® is
selected from -NR¥(CH,)R’ and -NR'R™, provided that optionally one to two of the
20  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_1
heterocyclic group containing 1 to 3 atoms selected from N, S or O, -N"(0")R, and -
NHC(O)R";
R' and R" are independently selected from the group consisting of hydrogen, Cy_1,

2



trihal onethyl, hydroxy, -S(OR, -SO2NR R', -SGBR, -SR, N2, NR R', -OH,
- CN -C(OR, -OC(OR, NHC(COR, -(CH2),,C2R, and -CONR R'; R6 is

sel ect ed WoeaioNRE{ CH2) "R9 and NR1OR11, provi ded that opti @calusg3/enseoto two
of the 20 CH2 groups nmay be substituted by -OH or hal ogen; R$ is hydrogen

Cl_12 al ; [ d i St . 1, -OH,
or 1 .12 a kéﬂLY% 1-1; :C§al%g§g@-ﬁ% &Fc%h&i;‘%:s% %&g&ﬁg 5_|17tsﬂét&‘90g 1?[%‘}%](1 Rl

-C(OR12, C6_1I2 ar terocyclic p contal ni to 3 atons

sel ect ed fr crontdinif bro B8 atdd sBleLREGonaNd S -or KHGE B Rirdl R RiGyde dofbined e

i ndependently sel ected fromthe group ¢onsisting of hydrogen, Cl-12 2 WO

03/ 070725 PAPIuadEroAEyvmerbryed heterocyolicgranp apiignally egntaming ldp AR . 0612
aryl, and |6 i ni . hected from

NS o 0; aeElrd TR REY] of S P Aion BN ABERRbul @ vl R R P erec
het erocyd i choghdupoviried tiasthe herpriyaliicgogp forhed By R OaEl R'S ehgeptcndiyom N, 0,

or Sin addition to the nitrogen atomto which Rio and R' are 5 bound,

provi ded t hatubstietedY & ocyclic group fornmed by R0 and R' nay optionally be

substituted . i I ed f e oup cgnsi st i.ng_of . hydrogen,
-OH, Cl1-12 a ké%leg% ﬁo&ﬁ%’ﬁ gé%/&&%{?ﬁﬁ%@mdgorggé’l e(gﬁie 2y ﬁ%dgr oup
consi sting of, GChrdekyal kyl, O _17 hal oal kyl, and C6_12 10 aralkyl; R and

R' are indepepdently selected fromthe group consisting of hydrogen, Cl_12
al kyl , Cl1_12R¢yseselsatedyiiom @8 groupgaisisang9i Ci-ealkyR Gryhalogdkyliandd{ater ocycl i c

group nt ai g 1to 3 atons selected fromN, S or O, provided that the
het er oc |iCar§1k@Up may be partially unsaturated, but not aromatic, or in

the group NRRRdhe dfe ifRPerdentlpscidd Rt fid B oM YorRBtifS BPhy#RsEcho form a

five- or six-nmenbered heterocyclic group optionally containing 1 to 3
at ons sel ect@dfalkymQy, 12 Gyanoalky, ChnagtdiotlkpnCe.g drile Caidt hetagecycliagmupt o whi ch

SRI el 22? e(lj?" f ?L%n%%gﬂ%i 6%- g%totrr?srsgfec‘:egaflo?gﬁ?é o?r&)q p;glvell ecc)lntharltet g {1ettercg>03$/c f?:sétré&puent S

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 atoms 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)R6 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 S,
nis 0,1 or2;

25 mis1,2,3,or4, and
pis0, 1 or2;

comprising the steps of



isting of F, O, Br, and | 20 J is selected fromthe group consisting
g?ng’ss, gnd NH, one of K L and Mis C and the group -C(OR6 is bound
thereto, wbesptdtess of the group of K, L and M are indepeacwdrspl/gussel ect .ed
fromthe group consisting of CRS, CR52i N, NRS, O and S; nis O, 1 or 2;
25 mis 1, 2() 3, wactig aunpopbd obgenkraforiula @PNPT i Sing the steps of 3 WO
03/ 070725 PCT/ US03/ 04520 (i} reacti N9 a conpound of general formula (1)
(RB)p /O M= -L CX QJKFormJIa(RMereGn R5, J, K L, Mand p are as
defined above, 5 Qis selected fl\}i myt he/éroup consisting of HH R5 OS N

NX0O OO IICII Il HCHC wth gp.om)d\of general formula (I1) X2 R
(11) wherein: 9 ,\ »\K 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
5
ﬁ Sl R\N N><O O><O
W N\

with a compound of general formula (II)

X2—R (1)

wherein:

10 (a) one of X' and X is chlorine, or bromine; and the other is selected from the group
consisting of hydroxy, -0-C;_4 alkyl and —O-phenyl; and R is selected from the group
consisting of -C(0)—Cy4 alkyl, —C(0)-0—(C14)alkyl, -C(O)-O-phenyl, provided that
the phenyl may optionally be substituted by 1 to 3 halogen atoms, —C(0)-O-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]

A
A
-0 -

S 0]

Y N N
J

\_/

- [%»

or



10 (a) one of X' and X2 is chlorine, or bromne; and the other is selected
fromthe group consisting of hydroxy, -OCl -4 alkyl and -0-phenyl; and R

i s sel ectwo oBoonTes he group consisting of-C(O-C'S, al kyl PCT/US03/04520
-C(0)-0(Cd-4alkyl, -C(O-0- phenyl provi ded that the phenyl may

optional ly j ednb, atonms, -C(O -0 CH2- phenyl.,
provi ded tha@?ﬁ%ﬁ%}rﬁ%{]&{?’f -9 é“balhﬂ naI I Y % 1§ubsti tuted by 1 to 3 hal ogen 15
atons, or (b¥*%l is chlorine or bromine, X2 is hydrogen and Ris selected
fromthegroup consisting of OS S O NSNS N)-""QN-NH OONNO
and N or 4 WD 03/070725 PCT/ US03/ 04520 (c) X 1s hydroxy, -Od-. alkyl
and -0-phenyl, XZis O NN and R :-WN 5o forma conpound of the

general formula (I1l) (R5)p /0O O wherein R* is -ORInN
case (a) of step (i) and -R in cages (b)yYand (c) of step (i);

and R is

2\

—N N

to form a compound of the general formula (IIT)

R 0

J (1)

wherein R* is —O-R in case (a) of step (i) and —R in cases (b) and (c) of step (i);
(i) - reacting the compound of general formula (IIT) with a compound of general

10 formula (IV)

o )

wherein RY, R, R®, and R* are as defined above,

and an amine of general formula (V)

HR® \2)

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



(i1) reacting the conpound of general forrmula (I111) wth a conmpound of
general 10 formula (I1V) RL R O(IV) 1'1~-CRs NH R4 wherein Rl, R2,
R3, and R¥oas@7E2s defi ned above, and an am ne of general PCorusos/ess¢d/) H R6
(V) 15 wherein R6 is as defined above, to formthe indolinone of the

general f or nifhadfsied Imes%%&%@%ﬁﬁéﬁng:’@ﬂéﬂ%é@ﬂlégﬁm dhidRRRese! 1 nes in

the heterocyclic Ii)l n&l system nean that two doubl e bonds are present but
t hei r positi Bi¢S7% PRb e@ﬁé@ﬂ@i@dmtwqcﬁiedher enbodi ment the present invention

relates to ap| und of the general forrmula (111)
(Royp 10 Ui el Rk RroniBREES 2 pegoy Fongreparingd and . ar e
as defined abmussundedmipy deatbicihglagigps of (i) reacting a conpound of
general forrmula (I)

R 0
H M:l:l_‘ C//
N N\g
L K R
N i
y (m
5
wherein
R’ J K L, M, and p are as defined above;
comprising the steps of
()] reacting a compound of general formula (I)
R)% 0
H M.,.—.Ll C//
NN\
4§ K X
\~~,/
4 3 (I)
10

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

with a compound of general formula (II)

X*—R (IT)

(2  wherein one of X' and X* is chlorine, or bromine; and the other is selected

15 from the group consisting of hydroxy, ~O~C;_4 alkyl and —O—phenyl; and R is selected
from the group consisting of ~C(0)—Cy. alkyl,
~C(0)-0—Cy4)alkyl, —C(0)-O—phenyl, —C(0)-O~CH,—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



(RS)p /O HM -LC X jKOd (~ 10R5, J, K L, M and p are as defined
above; wth a conpound of general formula (Il1) X -R (Il) (a) wherein one
of X' andw®asio7ehl ori ne, or bromi ne; and the other is selPegtusd3/d426 rom t he
group consisting of hydroxy, -O-d .4 alkyl and -0-phenyl; and Ris sel ected
fromthe group consisting of -C(O-6l4 alkyl, sC(O-0(d -4 al kyl,
-C(O -0 phenyl, -C(O-0O ((H2- phenyl, [iwherein the¢ phenyl can|optionally be
substituted by 1 to 3 h gen atong\(b) wherelq X is chlgkine or brom ne,

X2 is hydrogen and R-iNs selgcteg-NTom'sh gr ogp censiNStingHof 6 WO
03/ 070725 PCT/ US03/ 0453%2"“7525 S S O\N\ N SNO NH O\0 N /O and N
L or (c) wherein X1 is dr oxy, - - al kyl -0-phenyt—and X2 is O
NN 5 and Ris 0 0

—N X —N)ko
—/

(¢)  wherein X' is hydroxy, -O~C14 alkyl and —O—phenyl, and X> is
)

N/\NJJ\
\—/

5 and R is
N W
to form a compound of the general formula (III)
R) 0
H |\'/|:l:|_‘ C//
PN Nge
. .k R
~‘~’/
& J (1)

wherein R* is ~O-R in case (a) of step (i) and —R in cases (b) and (c) of step (i).
10 (i)  reacting the compound of general formula (IIT) with a compound of general
formula (IV)



-NNN \--j to forma conpound of the general formula (Il1l1) (R5)P /O H M=
=L C R OJ (IIl) wherein R* is -0-Rin case (a) of step (i) and -R in
cases (b)warndofwrs of step (i). 10 (ii) reacting the conpowcd/ush3/gsner al
formula (111) with a conmpound of general fornula (1V) 7 WD 03/070725
PCT/US03/04520 R1 R2 |1 )~O(1V) I NH R4 wherein Rl, R2, R3, and R4 are
as defined above, and an am ne of |jgeneral formula (V) HR 6 (V) 5 wherein
R6 is as defined above, to_formthg indolinone of the general formula (VI).
The present invention al so'Yy® X2 praogess for preparing an indolinone
of the general formula (V1) ( V A\ C RL6 R

o )

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

and an amine of general formula (V)

HR® %)

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

The present invention also refers to a process for preparing an indolinone of the

general formula (VI)
R% 0
M:l‘:l_‘ C//
/? \RG
R? 7 v

10 wherein
RYLR% R RY R, RS, 0, K, L, M, and p are as defined above;
comprising the steps of

reacting a compound of the general formula (IIT)



K R (VM) R3I XN H 410 wherein R, R, R3, R4, R5, R6, J, K L, M and
p are as defined above; conprising the steps of reacting a conpound of the
general fwormloz07¢311) 8 WD 03/070725 PCT/ US03/ 04520 ( RSPpT/Uysodf4dseo - L R*
K> 0J (llIl) R5 J, K L, M and p are as defined above; wherein R* is
selected fromthe group consisting Z[%;-OC( - Cl1- 4al kyl,

-O0C(O-0(G _.)alkyl, -O0C(O-0 ph )P py vi ded that the phenyl may
optionally 5 be substitutgg by 1 t\/bl:”:Lpa gen atons, -OC(O -0 CHZ phenyl,
provided that the phenyl may\ opti gwnal Ify‘qb ~substituted by 1 to 3 hal ogen
atoms, OSSO M ".1k SN N NH,')0 0 RN Oand N with a conpound of
general formula (IV) \:]'/ am

o)

R’ 1, K, L, M, and p are as defined above;

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

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

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

—NJKS —N)ks -——N)ko —N)kNH
/S /

PN
—N Y w

with a compound of general formula (IV)

R1
R2
o )

3 N

R H
R4

10 RY 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).

In yet another embodiment compounds of the general formula (I11):



R RR1 HO(1V) RIN R4 10 R, R2, R3, and R4 are as defined above;
and an am ne of general forrmula (V) HR 6 (V) wherein R6 is as defined
above, towbesnra7ke i ndol i none of the general formula (V1) PCTIusoyets2@not her
enbodi nent conpounds of the gener aI for rrul a (Irr): 9 W 03/070725

PCT/ US03/ 04520 (R5)p /0 H M== ) D(H!) wherein RS, J, K L, M
é sél e d fromthe group consisting

and p are as defined above and R* | .

of -O0C(O-d-4 alkyl, -OCH®-0(CM %ﬂ%}glﬁz -0 C(O-0 phenyl, provided

t hat the phenyl may optional s—t—vrf by 1 to 3 5 halogen atons,
the mheny'R may optionally be

-0 C(O-0CH2 phenyl, provid
substituted by 1 to 3 hal og at onERs&’S S 0 NSNIfI SNON NH OON
Preferéebly R is N/\I\f

NN O and -N O are disclos

’

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

consisting of ~0—-C(0)~C14 alkyl, -0-C(0)-0—~(Cy)alkyl,

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

substituted by 1 to 3 halogen atoms,

S ]
0O 0
N /U\ and —N
are disclosed. Preferably R* is
Ty
10 DETAILED DESCRIPTION OF THE INVENTION

The present invention provides a process for preparing indolinone derivatives of
general formula (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 formula (VI), pharmaceutical compositions containing such compdunds and the
medical utility of these compounds 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.
Particularly preferred compounds are described in WO 01/45689 (e.g. compounds 15
20 and 16) and WO 01/60814 (e.g. in the examples and in Table 1).

10



v. 10 DETAI LED DESCRI PTI ON OF THE | NVENTI ON The present invention provides
a process for preparing indolinone derivatives of general fornmula (V).
The conpowpds/onEes nodul ate the activity of protein ki nase®Cani$o3/o43e0
conpounds thensel ves, their pharnmaceutically acceptable salts and
derivatives f f applications. Preferred
conmpounds ha@flienléldéiﬁl% gmfng dwhg%\ﬁ]?ggn %rfcﬁﬁug%fﬁea conposi tions

cont ai ni ng such conpounds and the nedi cal ?RO) ity t hese conpounds have
been described, e.g. in WO 01/45689, WO 01 814 99/ 48868,

US- A- 6, 316, 429, US-A-6, 316, 635, 6, 133, 305, @ g-“ - 6,248,771, all of which
are incorporated herein by Réference int /3 em'f/ret\)g aPartlcuI arly
preferred conpounds are des¢ri bed in jAO-64 ~456 (e. gﬁ conmpounds 15 20 and

16) and WD 01/6081 ée g. / n Tabl e 1) V\D 03/ 070725
PCT/ US03/ 04520 Th WG counds have the gener al Ia (V1)
(RB)p /O MI_LC R : ORs ~ N H4R1 R2, R3, R4
are i ndependently sel ectjg FoopOconsi sting of hydrogen, Cl-12

al kyl, C1_12 al koxy, C5 C6_12 aryl, C5_12 heterocyclic group
containing 1 to 5 gBatoms~gefectetNfromN, S or 0, provided that the

het erocyclic group may be partiallyunsaturated, but not aromatic, C6_12
aryl oxy, C6-12 al karyl, C6 al karyl oxy, hal ogen, trihal onethyl, hydroxy,
“S(OR., -S®2NR R', -SMBR ,R'SR, N®2, NRR', -OH -
RY, R%, R?, R? are independently selected from the group consisting of hydrogen, Cy_1
alkyl, Cyi-y2 alkoxy, Cs_1, cycloalkyl, Cs12 aryl, Cs_j, 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, C¢ 1 aryloxy, Ce-1, 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 C,4 alkyl; more preferably R' is hydrogen. In a preferred
10  embodiment R” is selected from the group consisting of hydrogen, fluorine, chlorine,
bromine, C;4 alkyl, -O—-C,4 alkyl, phenyl, -COOH, —CN, —-C(O)CHj3, ~SO,NH; and —
SO,N(CHs),; more preferably R is selected from the group consisting of hydrogen,
fluorine, chlorine, C,4 alkyl, -0—-C,4 alkyl, -CN, —-SO,NH, and —SO,N(CHz), and
even more preferably R” is hydrogen, fluorine, chlorine, and C,4 alkyl. Most preferably
15  R”is fluorine.
In a preferred embodiment R? is selected from the group consisting of hydrogen, Ci4
alkyl, phenyl, C;_4 alkoxy and -COOH; more preferably R’ is hydrogen or Cy_4 alkyl;
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,
Ci-12 alkoxy, Cs_y2 cycloalkyl, Cs_12 aryl, Cs_i; 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_15 aryloxy, Cs_2 alkaryl, Cs_1, alkaryloxy, halogen,
25  trihalomethyl, hydroxy, —-S(O)R’, —=SO,NR’R”, -SOsR’, —SR’, -NO,, -NR’R”, -OH, —
11



CN, -CCOR, -OC(OR, NHC(OR, -(CH2).CO2R, and -CONR R'. Preferably Rl
is hydrogen or Cl-4 alkyl; nore preferably R is hydrogen. In a preferred
10 enbodiwornB/oR223 s sel ected fromthe group consisting of Paydrsosets20
fluorine, chlorine, bromne, Cl-4 alkyl, -OClIS4 . alkyl, phenyl, -COOH,
-CN, - (O CHEn, _é@j}lt’lz_@@(:b R SORN ,2 gg@zli{efﬁ{?l dNﬁékﬂ %&L@gt ed

ori ne,

fromthe group consi sting of hydr ogen,’ rine
-O0-C1 al kyI (Sl‘h)’dﬂ@@ZNHZCa-ﬂdlk?]BOZN( CHS)2 and even nore preferably R2 is

hyd Lkvib. ,MOSt. preferably. 15 R2
fuor e, 1 et e nrSmiR e o R dcrauicRd B PREGFDRF o
consi sting oiwwfichem xbls oy Bt th(ﬁt{%&'w Lorf: fudlehOpre ﬁgglyls H, nor e

preferably R3 is hydrogen or nost pre ydr ogen.
20 It is Ypr eW(ﬁ&)ﬁﬁaﬂn R@refmb@dnbxghment&h@ﬁ%@rd@s lafdiﬁj@elﬁsﬁaméd or (31%| ofct ed

fromthe gro nsi sting of hydrogen, Cl1_12 alkyl, Cl1_12 al koxy, C5_12
cycl oal kyl , %@%%PWSIS&DST@W@% yclic group containing 1 to 3 atom;

|l ected f )
sel eot et 17O oyl CPLNML oy K0S LR SIGRYELL g MRy e
C6_12 al kar ypmfeyablmf gggzdrogeﬁ tri hal onet hyl , hydr oxy, -S(O)R‘ _S2NR R,

_SCBR, -SR,,-NZ, NRR' _ 11 WD 03/Q70725 PCT/ US03/ 04520 CN,
_C(OR, af\qswlecmé@eyhe grmqu;lﬁ@@zcrﬁ qglﬂlz MR@(O)R% Eterap Gs-1R5 i s

hydr ogen r I ed f 2) HRLOR',
provi ded ({)ha{h&%ﬂ §¥+ one céftéga SI‘?E %&?O&Rg( glsgrm@g%bsﬁ “ut ed
by -OH or haNBE}{O)RpJ’ & erdhyo diberit R® iSpRIRPAH2NRRR ! Ha §eo@h§f3§156<ﬁﬂlent
enbodi nent the CH2 groups are unsubstituted or one of the CH2 groups is

substi tut ed ByisporeraRly 3 -ngagﬁew@nhmro@ cqrga]amgw to 3Fartelfnesei¢11tqd fREMNS S

hydr ogen or CI ef era R$ is h S sel ect ed
fromthe gr oupoé%rﬁger%@Y% Sﬁ‘er(f\ﬁi o V%f‘bfeﬁf rm e%ekﬁf‘?‘i’cyc

group bonded to the (CHy)x, 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

__NO _N/\:/\N_;H3 O

)

Preferably the heterocyclic group is

0 -0 -0

20 R"and R are independently selected from the group consisting of hydrogen, C;_1,

X

12



10 heterocyclic group containing 1 to 3 atons selected fromN, S or O,

N} (O )R10, and - NHC(O R13. In one enbodinent RO is preferably NRIOR' In a
second ermvodBqeITeS RI is preferably a CS 12 heterocyclic @coasovesse@ai ning 1
to 3 atons selected fromN, S or O Preferably the heterocyclic group is a

five- to sevgp;ngnh oc i ou t p group via
a nitrogen at r%nglﬁﬁ%é’%&agﬁ%ﬂsi}z éo%lrl]dta%yrli?ir?dz M%ﬂg nglﬁg?t&}%g}“glr ga%@m sel ect ed
fromN, 0, asuhtdhingtacplaeanddeldcted freh 8, Sy ;i RIP anpR dmesy beleuinbiee td ot

limted to -NN\N V -NNNCH3 -N 000 tHandO. _ N\ / Preferably the

. O, n
het er ocycl i clognader or sic-rrembsred hstepecyriozignn ortionally cprgapendert 3tgmsel ect ed

fromthe gro .Sty . . , . {0407 u

PCT/ US03/ 045‘%8”&2@6%% N ?ﬁfﬁg ‘%é‘g‘%@‘gf@yt?%‘é%ﬂ &%?\c/ﬁo‘gﬁ&]% "‘ég_ 2" &ryl, and
C5_12 hetsr dey@bj srogided fhat feMHetirddydlic droup fEnadOyR'S ehER ehyldpeithdly b8 or 0;
or R10 and R may be conbined to forma five- or six-menbered heterocyclic
group opt i onaibsiiited by niPrefereblyR '3 and Birgre bdreganedt Guuciioll, Moregreferably
addition to }t{he (rll'g&rog atomto which R10 and R* are 5 bound, provided
that the het erc%y i & g;fr?oup formed by R1I0 and R' nmay optionally be

substi tut ed RBY iRelect¥dat@n at l?fo%@or@ﬁﬁnﬁéf@’cﬁo droge, ofalkekyandal kyl . More

preferably R10 and R' are | L2 is selected fromthe group consisting of
hydr ogen, ~ - Cht-12@lylagy. dtikbraplaRd is a Ci4 alkyl

10 R is selected from the group consisting of Cy_y, alkyl, C,_;, haloalkyl, and Ce_,
aralkyl. Preferably R” is a C,4 alkyl.
R’ and R” are independently selected from the group consisting of hydrogen,
Ci12 alkyl, Cy-12 cyanoalkyl, Cs_j; cycloalkyl, Cs_1, aryl, Cs_12 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 Cy4
alkyl.
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 consisting of CR?,
CR’, N, NR?, O and S. Preferred heterocyclic groups
M=—==

( )\
r 1
! [\
3
”
N
J

25 are

13



C6_12 aryloxy. Preferably R12 is a C-a alkyl. 10 R13 is selected fromthe
group consisting of d _12 alkyl, d-1z halo alkyl, and C6_12 aral kyl.

Pref erablwOR2®76735a C -4 alkyl. R and R' are independent pgTasozessed from
t he group consisting of hydrogen, Cl_12 alkyl, Cl1_12 cyanoal kyl, C5_12
cycloal kyl, C6_12 aryl, C5_12 heterocyclic groyp_containi to 3 atons

selected fromN, S or rovi ded f hat\ t he het roc\ clic gr up\\;LS may be
partially unsatur but\\not mat i g, i th;gr
R' substituents may b nbi ned ton§Brma fivedydr six-ne

R_.Nthe R and
red

het erocyclic group opti

or Sin addition to the nitrogen atomto whicg_Ry and R' grenbound.

n

nally contggning 1 to Hatons seledted fromN, O,
Preferably R and R' afe deepend tiIwa d-a 'al_kyl. 20 /i s\sel ected from
t he group consi sti 0,\S, an%ef Jsis NH={one »f K, L and M
is Cand the group -C( @6' I's boun ereto, t ot hers of e group of K,

L and M are independently selected fromthe group consisting of CRS, CR52,

N, NR5, 0 and S. Prefeg het er oc HC groups N 25 are 03/ 070725
PCT/U803/04520-)\/N/N N N H/HH /I NS \N\ S /)N S~S N
S ~ ~ AN V
s S S N
N
N
Ngpugpugyey
N S o ©
H
——N N—N
g S
N O

Particularly preferred as the heterocyclic group is

g

N
H

nis 0,1 or 2.
5 misl,2,3, or 4; preferably mis 2 or 3.
pis 0,1 or 2.

Preferred compounds are shown wherein X is a halogen

14



HNN and N _ O Particularly preferred as the heterocyclic group is N H
nis O, 1or 2. 5mis 1, 2, 3, or 4; preferably mis 2 or 3. pisO, lor2.
Pr ef err eawoonpourezis are shown wherein X is a hal ogen 14 WOTABOOTHBIRS

PCT/ US03/04520 N O H3CNH XNCH3H ON H CH3 CH3 NO H3CNH XN
CH3 H

15



ON H NOO HBCNHOH XNCH3 H ON H 15 W 03/070725 PCT/ US03/ 04520
NN OHBCNHH X/ NCHBH ON H ON OHCN XNCH HO N
WO 03/070725 PCT/US03/04520

N
H

and

Iz

In the first step of the process of the present invention, a compound of general formula

16



H and O NO H3CN x NCH3 H ON H 5 1Inthe first step of the process
of the present invention, a conpound of general fornmula 16 WO 03/070725
PCT/ US03/W09230707¢3) (R5)p /O H M -L ¢ X K O~ (I) whererruskyp45R6, J, K,
L, Mand p are as defined above, is reacted with a conpound of general
formul a (II)(I¥II) X -R5 (a) wherein one of XI and X2 is chlorine, or
brom ne; and*the other is selected fromthe group consisting of hydroxy,
-0 Cl-4 al kyl and -0-phenyl; and R |§Q53)el ectgd

H M:{T:L //

/“/\

X!
M

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

X2—R ()

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

from the group consisting of hydroxy, —~O—C,;4 alkyl and —O—phenyl; and R is selected

from the group consisting of —C(0)—C,_4 alkyl,

—C(0)-0—Ciw)alkyl, —C(O)~O-phenyl, provided that the phenyl may optionally be
10  substituted by 1 to 3 halogen atoms, —C(O)-O-CH,—phenyl, provided that the phenyl

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

—N)ks —N/lks ————N/lko N)k
/S S \__/

15 or
(©) wherein X" is hydroxy, —0—C;_4 alkyl and —O—phenyl, and X is

N/\NJJ\
\—/

. and Ris
17



fromthe group consisting of -C(O-Cl-4 alkyl, -C(O-0(C-.)alkyl,
-C(O -0 phenyl, provided that the phenyl nmay optionally be 10 substituted
by 1 to 3wbaBogees atons, -C(O) -0 CH(err)- phenyl, provi dea@Crhesn3/o4seo phenyl
may optionally be substituted by 1 to 3 hal ogen atons, (b) wherein X is
chlorine or bromne, X2 is hydrogen and R S selected fromthe group
consisting of OSSO NSNSNON)/; ONNOand N 15 or (c)
wherein X1 is hydroxy, -OC 4 alkyl (ﬁ\l O phenyl, and X2 iss O NZ* N
andRi s 17 WD 03/ 070725 PCT/ US03/ 04520 AN N \---| to forma conpound of
t he general formula (I11l1) (R5)p /O H clILR K Oj (Ill) wherein
R is -ORin case (a) of step (1) and -Rin cases (b) and (c) of first
step. In 5 hifsta s&BPourRiritRpdn€al fotmblagfiey r ed.

(R, O
H :l-.—.L C//
’ /“( \
L , R*
Nid (III)

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 (IT) 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 reaction conditions, does not donate a proton to 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 preferred to add compound I'to a
stirred suspension of compound II 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

person of skill in the art will appreciate that the reaction may be conducted at different

18



The conpounds of general fornulae (1) and (11) are either commercially
avail able or can be prepared by nethods well known in the art. For

exanpl e, wetoanowgtl es having a fornyl group can be obt ai med/usy3/edsomd y
adding POCl 3 to dinmethyl formam de followed by addition of the appropriate

heterocycl e, &ﬁ@én?ﬁtlbﬁs al’[ﬁQr%‘cﬁ%ﬂn‘&Zﬁe ‘:&%cﬂlgtgglagg Eé}ﬁfﬂefreﬁ(}%acgqf/ g?olgaltga o H eaction

i s described TR hore detal Which is
i ncor por at edrefiex fhipelitureeff eeasdbRnt. Ttwvdve@@tls pitfdrfedgeRefdict yheaddctibed: Ut i n
a polar aprotic solvent. An aprotic solvent is any solvent that, under
nor mal r eacttemperebndof 2PHS to 80 wittmerbarica stirtpygotldw pregress of thareactiorol ar

sol vents are_t hose which have non:- uni.f orm i on..of char

Cener al Lyt e e tirred by 3 S5 ieranEEH aR it pr sy o PBR FRTRRRRR,
or O E@”Dﬂh@?ea‘éﬁoﬁ’ﬂie%ac%@ﬁ%&tﬁreﬁ@h&&@d gnd ﬂh@ﬁnt%ﬁbd&%e é{ﬁﬁﬁblmﬂ rithe invention
are ethers such as tetrahydrofuran, diethylether, nmethyl” tert-butyl ether;
nitrile sol vapitalizage it 1a$)refamfeit0mob}ihbecacaqmnmtunbetoadbmpm’slrcsbﬂidrwaeom

di et hyl f or mam de. Prefer ny t he reactjon sol%ll;ei is an_ether, nore
preferably tKEPEEUFeaRd i dempgrefenedr The infgrpedipecogpoppdbmaxbe vent s may

poi nt 1 v om SBLE-teg hip 2R Eickn R ARG KRR AROULlRR iRl Ll

conponent's ofs cehitifugieg ahl dhragios. Imbmediscel] istf @yaallieaelid it asmel t oget her
with the solvent. The reactants nmay be added in any order, although it is
preferred t cygaescerispadisstable i aj at &9qm fesgbesaiEisensi on of compound 11 in a
sui t abl e sol ent . at noem tengperatu 25. C act ant
concentrati oFYn ?‘5“63%1“90 équr tlal(lﬁ {S]tﬁenlrsea%re(g egrsreéxc)lm{ eﬁaﬁ’ ?Vﬁgugh t he

per son of SQdmpduﬁdbhgerﬁﬂf(\jﬁﬂuﬂa reciate that the reaction may be
conducted at different 18 WO 03/070725 PCT/ US03/ 04520 concentrations. The
reacti on may be conducted at a tenﬁérature of O Cup to the reflux
tenperature of the solvent. However|, it is preferred to conduct the
reaction at a tenperaturegef 25 C to 80 C with nmechanical stirring. The
progress of the reaction na een\by a suitable analytical nethod,
such as HPLC. Upon conpletion o N on the reaction mxture is
cool ed and the internediate co O

wherein RY, R%, R® R* are as defined above

15  and an amine of general formula (V)

HR® V)

wherein R® is as defined above to form the indolinone of the general formula (VI).
The reaction can be carried out in solution, using the same solvents used in the first
reaction step. The reaction may be carried out sequentially by reacting compound III
20  with either compound compound IV or compound V and then adding the other
compound. However, it is preferred that compounds II, 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 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  concentration of 0.3 to 0.5 moles / liter is preferred, although the person of skill in the
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crystallizes. It is preferred to cool the reaction mxture to a tenperature
bel ow room tenperature and O Cis nost preferred. The internedi ate
conmpound WDIlo3omy2He separated fromthe reaction m xture BPgETASOHEHI kNnown
to those skilled in the art, such as centrifuging, and filtration.

'St”;glr gef“na;?lﬁtl‘@l a:pgre%l afed Xl %éa@ﬁofﬁﬂh%ge Lo cle a{‘?@feﬂe‘i’nﬁ et a‘EBB oT dis

nperat ure oun enera ornu 1) is
then react egeddfioRnB9%R rédn(ﬁ{ceda aMatt&npera@l%T@pSm(t oh tcgtheeéﬂlix témpﬁudwe 6t V) Rl
R2 RN H R4 wherein R, R2, R3 R4 are as defined above 15 and an am ne
of general fthe sniveat. (Ht)wﬂér 6t ls‘pf)efwh@rtel qonfRectitlee reactipefat pdeipdsgves afS0f 6F m t he

i ndol i none of the general fornula ( action can, be carr d out in
sol ution, udPA&f &H’&lﬂ% aE’GPJ\Fé‘ﬁ‘?‘g cPrP%refsn%tr tﬁ? Feaption uay. g PRANILQre y’*Fhe
reactionrra t y I 20 with
i ther campeti ERLbAER Bilbod SAUEI IR CY U Ren cERpLBE GE AT AN, e e

conmpound. Haggvieht mikturd is cpsled end eangduat \ﬂmmm]]mﬁs Itlis ple¥éraeddo vo@lrtbe
introduced into a reaction vessel together with the sg)l vent. The reactants
may be addedeadtionmyxtyratera temppratise §eowiropm tpmperafreand ¢ GisanesspEdeFRi. | 11 to

a stirred su en5| a .suitabl e sol vent,
at room terrp @Yﬁ@ayngepﬁagedﬁ?%g@?%ﬁ&%‘"xun%g}ﬁ Q{Odﬁﬁn '3 t0 0.5
moles / 1i t%ﬁoée%kﬂé&i]ﬁ%é afl; sirhtab estahfbhe, ﬂﬁfﬁlﬁﬂmﬁf ﬁiﬁﬁdulghloanﬁﬂaandw WO
03/ 070725 PCT/ US03/ 04520 art will appreciate that the reaction may be

conduct @ atobttifidderemtheqmneass thaeiivoiten disufficiashpurity onrmediend uem ifdigsitesd at a
tenperature %Inp%gng\f? Pnay%e t‘fu.rteherr %Illl’l ed lgye ngt%ogg llcjnro%vnoto those skilled in the art,

such as recrystallization.

If desired the indolinone compounds of general formula (VI) can be further reacted to
their pharmaceutically 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  limiting. Unless otherwise specified all percentages, parts, and amounts are based on

weight.

20



the solvent. However, it is preferred to conduct the reaction at a
tenperature of 50 C to 80 C with nmechanical stirring. The progress of the
reacti on waysbeo7ednitored by a 5 suitable anal ytical netroa/usssieiszas HPLC.
Upon conpl etion of the reaction, the reaction mxture is cooled and
conpound VI crystallizes. It is prefﬁ&ggg L@Scool the reaction mxture to
a tenperature bel ow roomtenperature an 8 is nost preferred. Conpound
VI may be separated fromthe reaction m xture by methods known to those
skilled in the art, such-as centrifuging, and filtration. Al though Conpound
VI 10 obt ai nB¥mplerh t he process above is often of sufficient purity for

mown Lo 1 nobesiFheRino EATIERTCo G bra ot g By BBy Gosi o

t he indol i none conpounds of general fornula (VI) can be further reacted to
their pharmaceutically acceptable salts or derivatives according to

conventional 15 processes. The present invention provi 3a process for
preparing indolinone derivatives, which is nore conv nien Hg han the prior
art processes. Cenerally the internedi ates are easier andl e.

Furt hernore, product isolation is facilitated. The folwomnng exanpl es serve
to illustrate the invention and shoul d not ghe COQ;LLuéd as 20 limting.

Unl ess otherw se specified all percentages,\\part and anounts are based on

wei ght. 20 WD 03/ 070725 PCT/ US03/ 0452 SH Example 1 N
[ 2- (dlethylanlno) ethyl] -5- [ (2)-(5-%lugro-2-o0xo-1, 2-di hydr o- 3Hi ndol - 3-
CH3 CH3 o]

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

4-(1H-imidazol-1-ylcarbonyl)-3,5-dimethyl-1H-pyrrole-2-carbaldehyde (14.0 g), N,N-
diethylethylenediamine (15.0 g), 5-fluorooxindole (9.86 g), triethylamine (27 ml), and
acetonitrile (250 ml) were mixed and heated to 60°C. The black slurry was stirred for

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

15
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HB NH FNCH3 HO NH 5

yl i dene) net hyl ] - 2, 4-di net hyl - 1H pyrr ol e- 3- car boxam de

4- (1H i mweasl7w2y| car bonyl ) - 3, 5-di met hyl - 1H pyr rol e- 2- caPbalusesiyeeo ( 14. 0
g), N, N diethylethyl enediamne (15.0 g), 5-fluorooxindole (9.86 g),
triethylam rfa(ngﬁﬁeﬁ‘% and acetonitrile (250 mM) were m xed and heated to
60C. The bl ack urry was stirred for 10 18 h at 60C (needs nechani cal
stirrer). The-[(Bs@lbrongh-Yoxbave-diliyidiy-3Rndebotdideh methd[AN-PAper at ur e,
diluted with 100 ml acetonitrile, and filtered. The cake was washed wth 3
x 100 m acedigthylamigo)atylld.#wlimgthol-d Hgpyrrale-0arbogamide house vacuum N[ 2-
(di ethylam no)ethyl]-5- [(Z)-(5-fluoro-2-o0xo0-1, 2-di hydro-3 Hindol -3
-ylidene)nmethyl] - 2,4-dinethyl-1H pyrrol e-3-carboxam de (21.7 g) was
obtained with 85%yield. 15 21 WD 03/ 070725 PCT/ US03/ 0452t Exanple 2 5- |
(Z2)-(5-brono-2-o0x0-1, 2-di hydro-3Hindol - 3-ylidene)net Ryl ] -OW; [ 2-

(di ethylam no)ethyl] -2,4-dinmethyl 1 H pyrrole-3-carboxam ;&e CH3 j HH NO
H3C NH Br N CH3 H

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- 1 H-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-o0xo-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,8); 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,t).
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ON H 5 AO0.1L flask fitted with a thernoneter, condenser, heating

mantl e, nitrogen inlet and magnetic stirring was charged with; 3.0g

5- Br onooxwodaelozn7238. 03g 4- (1H i m dazol - 1- PCT/US03/04520

yl carbonyl ) -3, 5-di net hyl -1 H pyrrol e- 2- car bal dehyde, 3. 24g

N, N- Di et hyl ﬁl?h%rlle]%{% di aniine, 4.23g Triethylam ne and 30ni

Tet r ahydr of P He mixture was heated to 10 60-65 C for 8 hours, then
cool ed to amj@ySHRIBRER AL E2-diRydro BH-ieduIS- A déneyin WAl -Nfidry-2L 0 ai d
stirring and the reaction mxture was filtered. Drying providéed 3.7g
(57.7% fir shy(h'pxnp3gﬂorpholin-4-ylpropyl]-2,4-djmethyl-1H-pyrr01e—3-carb0xamide

5-1(2) - (5-brono- 2-oxo-1, 2-di hydr o- 3Hi ndol - 3-yl i dene) net h -

N-[ 2- (di et hyl ami no) et hyl] -2, 4-di net hyl - 1H pyrrol e- 3- car poxam\de. The

mot her liquors are cooled to -10 C for 6h for an agditiNonal 199g (29.6%.
IHNIVIR (DMSO): 15 5 8.08 (1H,s); 7.75 (AH s); 7.4Y (1H, §); 7/ 24 (1H,d);
6.81 (1H,d); 3.31 (4H,bs); 2.46 (14Hb 0.98 (6Hz). 22 WO 03/070725
PCT/ US03/ 04520 Exanple 3 5- [ (B)e(5-flu Rtoxo- 1,2 di hydro-3 Hindol 3
-ylidene)methyl] -N [ (2R)-2- hydr - 3/1ror phol i n- 4-yl propyl ]
-2,4-dimethyl 1 Hpyrrol e-3-carb ox 'dé\ OO H3ICNHI1I0H FNCH3 H ON
H

CHs

5 A 0.25L flask fitted with a thermometer, condenser, magnetic stirring, 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 3.6g (25.25%) of 5-[(Z)-(5-fluoro-2-0x0-1,2-
dihydro-3H-indol-3-ylidene)methyl]-N-[(2R)-2-hydroxy-3-morpholin-4-ylpropyl]-2,4-
dimethyl-1H-pyrrole-3-carboxamide.

15  1HNMR (DMSO): § 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 (4H,m); 3.32 (6H, m); 3.15 (1H,m); 2.43
(8H,bm).
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5 A0.25L flask fitted with a thernoneter, condenser, magnetic stirring,
and nitrogen inlet was charged with 4.92g 5-Fl uorooxindole, 7.Qg

4- (1H i mweasl7d72y1 car bonyl ) - 3, 5-di met hyl - 1H pyrr ol e- 2- cachaisdsbwsae, 15. 59
(R) - 1- Am no- 3- (4 nmor phol i nyl )-2- propanol, 9.78g Triethylam ne and 88nil
Tetrahydrof jdje mxture was heated to 60 C for 16.5 hours. The

reacti on was cocﬁ to anbient tenperature and filtered. 10 The solids

obt ai ned werse[(2)-5-chiddo-23)xot 12 &EhFlio ISP di-3LylitRGe)methgRIORE)-21 e at 1
Imlg, dried in vacuoto produce a yield of 3.6g (25.25% of

5-[ (2) - ( 5- f Ihydrexy23-spholin-4-ylpropyl]-2,4-dimethyl-1H-pyrrole-3-carboxamide

di hydro- 3Hi ndol - 3-yl i dene) net hyl ] - N-[ (2R) - 2- hydr oxy- 3- ol in-4-yl propyl
]-2,4- dinmethyl-1 H pyrrol e-3-carboxam de. 15 1HNWMR ( ) 10. 86

(1H bs); 7.75 (1H,d); 7.70 (1H,s); 7.50 (1H m; 6. n)o 4.72 (1H, bs);
3.78 (1H,bs); 3.56 (4H mM,; 3.32 (6H ms 3.15 (1H/M; \43 /(8H, bm. 23 WD

03/070725 PCT/ US03/ 04520 Exanple 4 5-
(2)-(5-chloro-2-oxo-1, 2-di hydr ;8
hydr oxy- 3- nor phol i n-4-yl propyl] -
OHSCNHOH C NGB H ON H 5
4- (1Him dazol -1-yl carbonyl)-3,X

31.3 mmol ), (28)l -am no- 3-
5- chl or ooxi ndol &
heated to 600 C. Aftje
added and stirred fo

NH dene)REthyl] -N- [ (2 S)-2-
et hyl 1H pyrrol e-3-carb oxam de 1Iq

| -1 H pyrrol e-2-carbal dehyde (6.8 g,
/) 4-yl pepan-2-ol (10.0 g, 62.5 mmol ),
mmol ) 4 and THE (100 m) were m xed and
y fog 68 h at 60 C, triethylamne (14nl) was

5  4-(1H-imidazol-1-ylcarbonyl)-3,5-dimethyl-1H-pyrrole-2-carbaldehyde (6.8 g, 31.3
mmol), (2S)-1-amino-3-morpholin-4-ylpropan-2-ol (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 (14ml) was added and stirred for 5
h at 60°C. Added 4.6 g of (2S)-1-amino-3-morpholin-4-ylpropan-2-ol, and stirred for

10 20hat60°C. The yellow slurry 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-2-0x0-1,2-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.
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h at 60C. Added 4.6 g of (2S)-1-am no-3-norpholin-4-ylpropan-2-ol, and

stirred for

10 20 h at 60 C. The yellow slurry was cooled to room

t enrper at Wwe oand723 | t ered. The cake was washed with 2 x 50 Pail/URkio4sad dri ed
overni ght at 50C under house vacuum

5-[(2)-(5-chy

:rngl-)lg-soxo- 1, 2-di hydro- 3Hi ndol - 3-yl i dene) met hyl ] - N-[ (2S) - 2-

hydr oxy- 3- norphol | n- 4-yl propyl ] -2, 4-di met hyl -1 H pyrrol e- 3- car boxani de (5. 48
g) was obt ap!ez)-(&-thiord S yd-€/20dih$8r 2 FHME 033 -9 A mEd | USAHiRdadN-Exanpl e
55- [ (2-(5-1l ucgr-o- 2- 0x0-1, 2-di hydr o- 3H-1i ndgl - 3-vyl ifjie%le) met hyl ]

-2,4-dimethyl-N- N OH3CNH FNCH3 HO NH (2-pyrrolidin-1-ylethyl)-1

carb oxamde N OH3IC NH FNCH3 HO NHi
N

H pyrrol e- 3-

10

A mixture 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-Fluorooxindole (2.9
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-o0x0-1,2-dihydro-3H-indol-3-
ylidene)methyl]-2,4-dimethyl-N-(2-pyrrolidin-1-ylethyl)- 1 H-pyrrole-3-carboxamide.
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5 A mxture of

4-(1Him dazol -1 -yl carbonyl) - 3, 5-di net hyl - 1H pyrrol e- 2- car bal dehyde

(4. 1Kg), wWBmB3p7028 Kg), and water (4.7L) were heated at 4@CIWSE/wse6 | t he
solids were dissolved. The resulting solution was filtered, and then

distilled t S u :

sol ution of ?‘#M(D%@&%ﬁ?% gl né%e@ gr#ég@/n “}ﬁ?‘r?&z %PZ S added.
A sol ution aof), 3:37 @0 6a9x 6raqke 1), 9.00 an)Hlms’V JEBHB, K wa@alﬁo added.
The m xture vaas th(gﬁ E?ét edqto g? (g: » 17h|(EThe mi xt 8?)e was cool ed,
filtered, wddhed with THE (28 Kg), and drled at 45-50 Cto afford 5.53 Kg
(7399 of 5-[(2)-(5-fluoro-2-oxo-1,2-di hydro-3Hi ndol - 3-

ylidene)net hyl]-2,4-dimethyl -N-(2-pyrrolidin-1-ylethyl)-1 Hpyrrole-3
-carboxami de. 25 WD 03/070725 PCT/ US03/04520 1 H NVR (DMSO-d6) 8 2.48 (d,
J=8Hz, 6H, 255(m 7H, 2.62 (t, J =8H, 1 H, 3.37 (m 6 H,
6.90 (m 1 H, 700 (m 1 H, 7.57 (t, J=4 H, 1 H, 780 (m 2 H. 526
WO 03/ 070725 PCT/ US03/ 04520 Exanple 6 5-

[ (Z)-(5-chl oro-2-o0xo-1, 2-di hydro-3Hi ndol - 3-yl i dene) net hyl ] - N-[ ( 2R) - 2-
hydr oxy- 3- nor phol i n-4-yl propyl] -2,4-dinmethyl 1H pyrrole-3-carrb oxam de
M O sOHH3ICNH C NCH3 HO NH
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5 4-(1Him dazol - 1-yl carbonyl ) -3, 5-di net hyl -1 H pyrrol e- 2- car bal dehyde (7.0
g, 32.3 mol), (2R)-1-am no-3-norpholin-4-ylpropan-2-ol (15.5 g, 96.9
mrol ), 5-wohBeraexi ndol e (5.48 g, 32.6 mol ), triethyl am ReT(UB43/misk), and
THE (88 ml) were mxed and heated to 60 C. A red solution fornmed. After -
stirring for}é%mgfft 60 C, 10 the yellow slurry was cooled to room

t enperat ure an tered. The cake was washed wth 2 x 50 M of THE and
dried over nl@hZ)-es cmrdlzw&delrz-lﬂﬂq&homm&m 35ylideriy)nidhyl]-N-[(2R)- 2-

chl or o- 2- ox0- 1, 2-di hydr o- 3Hi ndol - iﬂldene)neth yl] %g (2R) - 2- droxy-3-
mor phol i n- 415yﬂp9x5b§rm}orphnh@rﬂmép Yl 3dsimediyl1 Bl-pyirpls ﬁ%réi’éx 1&1 6 g) was
obtained in 29 %yield. 15 27 WO 03/070725 PCT/ US03/ 0452 anple 7 5- |
(2)-(5-fluoro-2-o0xo0-1,2- dihydro-3 Hindol 3-ylidene)nethyl] AN [ (2 S)-2-
hydr oxy- 3- nnrpholln 4-yl propyl] -2, 4- dlnethyl 1H pyrfor ek 3 carB oxamide N
HBCNHOH FNCH3H ON H 5 \L__J/
4-(1H i m dazol - 1- ylcarbonyl) 3, 5- dlnethyl
32.3 mml ), (2S)-1-am no- 3-nor phekCn- 4-yl
5- fluorooxindole (4.93 g, 32.6 nmol
and THE (88 ml) were m xed and heat g
60 C, the mxture was cooled to
80 m THE and driqﬂ over ni ght a//

Q H-p rroléaz car bal dehyde (7.0 g,
Mopat 2-of Q15.0 g, 64.6 mml),
|ethylan1ne (9.79 g, 96.9 mmol ),
y 60 C. After stirring for 24 h at

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 ml), 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 yellow slurry 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 vacuum. 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
n 29 % yield.

15
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10 50 C under house vacuum' A brown solid (23.2 g) was obtained. The solid
was slurried in 350 mMl water for 5 hat roomtenperature and filtered. The
cake was woaashed2wi th 100 ml water and dried at 50 C undePCRAIs8&0452€ UUM
overnight. 5-[(2)-
(5-f|uoro-2-ﬁ§o-ée%rdihydro-3k+indoI-3-yIidene)nethyl]-N—[(ZS)-Z-

hydr oxy- 3- Ph * in-4-yl propyl]-2,4-dinmethyl -l H pyrrol e-3-car boxam de
(8.31 9) V\BSS-EP(ZRESEMro-&%idJI,5ﬁiiﬂydﬂoeﬂmm@ﬁ—m&ﬂeﬁﬁ&ﬁ&ﬂ-wmm03/ 04520
Exanpl e 8 5- Z) - (5-fl uoro-2-oxo-1, 2-di hydro- 3Hi ndol 3-ylidene)nethyl]

- 2, 4- di net hyhydnexy-Gsmarphelior4-sinropylke dydimeth k- -pysrode-3-caghoxagyideri de 0 0 N

O HBCNH FCH3 NHO NH 5

4- (1H i m dazol - 1-yl car bonyl ) - 3, 5- di met hyl - 1H pyrr ol e- 2- c4r bal ¥ehyde (5.0 g,
23.0 mmol), 4-(2-am noethyl)norpholine (4.5 g, 34. ), o
5-fluorooxindole (3.47 g, 23.0 mml), apd THE ) xed and
heated to 65C. After stirring for 24 h \ 65C/ theWi xture was cooled to
roomtenperature and filtered. Thgccake was—ditwashedWi th 40 ml THE and
dried overnight at 50C under house V9§
fl uoro- 2- oxo-1, 2-di hydr o- 3Hi ndol - 3-
hol i n-4- vyl ethyl)-1H pyrrol e- 3- carbd}
yi el d.

) 5-[(2)-(5- _
kne) rnet hyl ] -2, 4-di met hyl - N- (2-nor p
e (8.28g) was obtained in 87 %

5  4-(1H-imidazol-1-ylcarbonyl)-3,5-dimethyl-1H-pyrrole-2-carbaldehyde (7.0 g, 32.3
mmol), (2S)-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 mmol), and THF (88
ml) were mixed and heated to 60° C. After stirring for 24 h at 60° C, the mixture was
cooled to rt and filtered. The cake was washed with 80 ml THF and dried overnight at

10 50° C under house vacuum. A brown solid (23.2 g) was obtained. The solid was
slurried in 350 ml water for 5 h at room temperature and filtered. The cake was
washed with 100 ml water and dried at 50° C under house vacuum overnight. 5-[(Z)-
(5-fluoro-2-o0x0-1,2-dihydro-3H-indol-3-ylidene)ymethyl]-N-[(2S)-2- hydroxy-3-
morpholin-4-ylpropyl]-2,4-dimethyl-1H-pyrrole-3-carboxamide (8.31 g) was obtained

15 in 56 % yield.
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29 WD 03/070725 PCT/ US03/ 04520 Exanple 9

(32)-3-({3,5-dinmethyl -4-[(4-norpholin-4-ylpiperidin-1-yl)carb onyl]

- 1H pyrr owo23/oyi72sret hyl ene) - 5-f | uor o- 1, 3- di hydr o- 2H i ndol PeTArse3/0432@ N O
HBCN FNCH3 H ON H 5 4-(1 Himdazol- | -ylcarbonyl)-3, 5-dinmethyl-1
H pyrrol e- 2- ﬂrgﬂ:@%ehyde (11.3 g, 51.9 mol), 4-norpholinopiperidine (15.0
g, 88.2 mml?, -l uorooxindole (7.84 g, 51.9 mmol), and THE (126 m) were
m xed and heated to 66 C. After stirring for 68 h at 66 C, the m xture was
cooled to roomtenperature and filtered. The cake was 10 washed with 4 x 20

M THE and dftléd)-GvBneroghoxerl,27dihydymdBrindehd-ylidene)methyllsZi-dimethyl-N-
3- ({3, 5-di met,hyl - 4- [{ 4z in- 4- vl pi peri di Ned- ! bonyl]-1 H | - 2-
1} et iyl eney Bt JRORIP Lot BEBbSia. V' ) 00 P L o e

68 % yield. 15 30 WO 03/070725 PCT/ US03/ 04520 What |<9—L‘P imed is:

4-(1H-imidazol-1-ylcarbonyl)-3,5-dimethyl- 1H-pyrrole-2-carbaldehyde (5.0 g, 23.0
mmol), 4-(2-aminoethyl)morpholine (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 stirring 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-oxo-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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1. A process for preparing an indolinone of the general fornmula (VI) (R5)p
/10 M~ L/ RR6 KR~ | ORRN H 4 wherein 5 R, R, R3, Rare

i ndependewOlog/oskect ed fromthe group consisting of hydro®em/us@io420 al kyl ,
A _12 al koxy, C5_12 cycloal kyl, C6_12 aryl, C5_12 heterocyclic group

cont ai ni ng Iptgupid ot ons sel ected from N, S or 0, provided that the

het erocyclic groIL)Jp may be partially unsaturated, but not aromatic, C6_12
arS {lo%y, Cgog\?ea k{éﬁ‘ﬂunﬁﬁy%&-[wmmdm%-yhﬂ%ﬂ@nw l-gfarbgl\lyimﬂhqu A Rohxwlr OXY,
-OC(OR, ‘Eylenl) ?M}W@Y%&EW@B each R5 is independently
sel ected fromthe group consisting of hydrogen, Cl 12 alk Cl 12 al koxy,
C5_12 cycloal kyl, C6_12 aryl, C5_12 heterocyclic group E@rﬁt}mi ng 1 to 3
atons selected fromN, S or O, provided that the heterofyclicl group may be

partially 15 unsaturated, but not aromatic, C6_ 12 al karyl,
C6_12 al karyl oxy, hal ogen, i -S2NR R,
-SBR, -SR, -N®2, \RR', -OH, - NHC(O)R’

-(CHZ). C02R, and -CONR R'; R6 i s MG (CH2) mR9 and NRLOR',
provi ded that optionally one to two ¥ i
by -OH or hal ogen; 20 R$ is hydrogen
the group consisting of NRLOR', -A£
het erocyclic group eQntairing 1

-(O)R10, and -

QL 12 alkyl; RO is selected from
C(OFRL2, 0612aryl C5-12
atNms sdtected fromN, S or 0,

4-(1H-imidazol-1-ylcarbonyl)-3,5-dimethyl- 1 H-pyrrole-2-carbaldehyde (11.3 g, 51.9
mmol), 4-morpholinopiperidine (15.0 g, 88.2 mmol), 5-fluorooxindole (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-ylpiperidin-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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NHC(O R13; R10 and R' are independently selected fromthe group consisting
of hydrogen, d 12 25 alkyl, d 12 cyanoal kyl, C5 12 cycloal kyl, C6_12
aryl, andw@330207ket er ocyclic group 31 WO 03/ 070725 PCT/ US@8/TOA5204520
containing 1 to 3 atons selected fromN, S or G or R1I0O and R maybe
conbined to or six-nmenbered heterocyclic group optionally
cont ai ni ng 1\’{’%{%&21?%11%&18(3' ected fromN, O, or Sin addition to the
nitrogen atomto WyrotesRi® preghring hn dndelindreuwidhe ganeneil thechutaH ) t he
het erocyclic group forned by R1I0 and R' may ogti onally be 5 substituted by
R R12 is selected fromthe group consistindRo), hydfbgen, -OH, Cl1_12 al koxy
and C6-12 aryloXy; R13 is selected fromtwp_g.roup onsisting of Cl1 12
al kyl, C1_12 hal oal kyl, and -12 aral kyl # d R' are independently
sel ected fromthe group con§'sting of h drpgen \\ Cl RS al kyl, C1_12
cyanoal kyl, C5_12 cycl oal kyI C6-12 apyl, ©R 1;% et erocycl ic group
5 N, S orJ’0, provided th&¥Dthe

unsaturated, but not aromatic, or in
bi n to forma five- or six-nenbered
téeum 1 to 3 atons selected fromN,
tomto which R and R' are bound;
n@t he group consisting of F, C, Br, and
Il J is selected fromthe grjoup consisting of 0, S, and NH, one of K, L and
Mis C and the group -C(O Rg4 s bound thereto, the others of the 20 group
of K, L and Mare independently selected fromthe group consisting of CRS,
CR52, N, M, 0and S; nis O, 1 or 2; ms 1,2,3,or 4;and

wherein

5 RY,R% R® R* are independently selected from the group consisting of hydrogen, Cy_j2

alkyl, Cy_; alkoxy, Cs.1, cycloalkyl, Ce.12 aryl, Cs_i; 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_, aryloxy, Cs-12 alkaryl, Cs_12 alkaryloxy, halogen,
trihalomethyl, hydroxy, —S(O)R’, -SO,NR’R”,

10  —-SO;R’, -SR’, -NO,, -NR’R”, —-OH, —CN, —-C(O)R’, -OC(O)R’, -NHC(O)R’, —-
(CH,),CO;R’, and —CONR’R”;
each R’ is independently selected from the group consisting of hydrogen, C;.1, alkyl,
C1-12 alkoxy, Cs_y2 cycloalkyl, Cs_1, aryl, Cs_12 heterocyclic group containing 1 to 3
atoms selected from N, S or O, provided that the heterocyclic group may be partially

15  unsaturated, but not aromatic, Cs_3 aryloxy, Cs_12 alkaryl, Cs_12 alkaryloxy, halogen,
trihalomethyl, hydroxy, —S(O)R’, -SO,NR’R”, -SO3;R’, —=SR’, -NO,, -NR’R”, —-OH, —
CN, —-C(O)R’, -OC(O)R’, -NHC(O)R’, (CH),CO.R’, and -CONR’R”;
R® is is selected from ~NR*(CHy)-R’ and -NR'’R", provided that optionally one to
two of the CH, groups may be substituted by —OH or halogen;

20  R®is hydrogen or Cy_y, alkyl, |
R’ is selected from the group consisting of ~NR¥R! —OH, —C(O)Ru, Co-12 aryl, Cs_g2
heterocyclic group containing 1 to 3 atoms selected from N, S or O, -N*(O)R", and —
NHC(O)RY,
RY and R" are independently selected from the group consisting of hydrogen, Cj-12

25  alkyl, C;-j, cyanoalkyl, Cs_y, cycloalkyl, Ce.1, aryl, and Cs_;, heterocyclic group
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pis 0, 1 or 2; 25 conprising the steps of (i) reacting a conpound of
general formula (I) (RB)p 0 M -z---LC QK\X1L J Forrmula | wherein R5,
J, K, L, wWoand7q2:re as defined above, 30 32 WO 03/07072FCPTRO3BG3 04520
Qis selected fromthe group consisting of HH R5 OS NNXOOO HII II(

HC with - fontiirihe 1 ShidnCOIRBTLAN, 83545 %ﬁl@adwﬂ{axﬁég'ﬁe cobdbined o - R 5

wherein: (a) one o orine, brom ne; d the other is
sel ect ed fr oftrmtacfivgs oum—mmﬂmeslthe&gomchhgmbnpmpuoneaw@dmwjnklgl1 ‘@rﬁjatoﬂls phenyl ;
and Ris selectedfromthe roup...consisting of - {Joal

-C(0) - O (Ci -pfatayfy 8 @hwn toE ItREEn P‘ﬁ’&% fo Wlw

D EA A e o ﬂﬁ% %ﬁw%sgz'n- ’
5  substituted by R’

R is selected from the group consisting of hydrogen, —~OH, C;_1, alkoxy and
Cs-12 aryloxy;
R* is selected from the group consisting of C,_y, alkyl, C;_12 haloalkyl, and Cs_1,
aralkyl;

10 R’ and R” are independently selected from the group consisting of hydrogen,
C112 alkyl, Cy.12 cyanoalkyl, Cs_j, cycloalkyl, Csi 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, or in the group -NR’R”, R’ and R”
may be combined to form a five- or six-membered heterocyclic group optionally

15  containing 1 to 3 atoms selected from N, O, or S in addition to the nitrogen atom to
which R’ and R” are bound,
Halo is a substituent selected from the group consisting of F, Cl, Br, and I
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

20  group of K, L and M are independently selected from the group consisting of CR’,
CR’, N, NR?, O and S;
nis0, 1 or2;

mis 1,2, 3, or 4; and

pis0, 1 or2;
25  comprising the steps of
@) reacting a compound of general formula (1)
R) 0
M= l:l_‘ C//
/‘/ N
o—4, K X
:Jf
Formula I

wherein R’, J, K, L, M and p are as defined above,
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atons, or (b) X1 is chlorine or bromn
fromthe group consisting of OS S O
and N 15woro3/0(w2s X1 i s hydroxy,
NZz\' N 33 WD 03/ 070725 PCT/ US03/ 04520

conpound of qygs_ga%;ﬁ.gnﬁﬁgg%gcgh@ﬁl{g

5 wherein R* I n cas
step (i); (ii)
conpound of general formula (IRsle

HC—,

-0 Cl1.

reacting the conpound of gen

e, X2 is hydrogen and Ris selected
Kk NN """k SNS-NONNHOO NN O
4 al kyl and - 0- phemgirjuso3@sees O

and Ris -NN\N ~--j to forma
BP0 HM --LC KO~j ~ (1)
ep (i) and -R in cases (b) and (c) of

%rwly) with a
(1

R2 |

C_

with a compound of general formula (IT)

X>—R

wherein:

(I

(a) one of X" and X” is chlorine, or bromine; and the other is selected from the group

consisting of hydroxy, -O—C,4 alkyl and —O—phenyl; and R is selected from the group
consisting of —C(0)—Cy4 alkyl, —C(0)-0—(C4)alkyl, —C(O)—O—phenyl, provided that
the phenyl may optionally be substituted by 1 to 3 halogen atoms, —C(0)-O-CH,—

10

atoms, or

phenyl., provided that the phenyl may optionally be substituted by 1 to 3 halogen

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

consisting of

15

or

and

(¢) X" is hydroxy, ~0-Cy_4 alkyl and —O—phenyl,

X% is

N

N

A

\—/

33



Rs NH R4 wherein R1, R2, R3, and R4 are as defined above, 10 and an

am ne of general formula (V) HR 6 (V) wherein R6 is as defined above, to
form t he wodsl7atehe of the general formula (VI). 2. The pcoassyogecor di ng
to claim1, wherein M---L K 15 is selected fromthe group consisting of
34 WD 03/070725 P%{Q%OSIMSZO NNN:\A\N N~NHHHH\ NS\\ / \ N=N
NNNNS S ~\ N S SSN _O\V/N SN H NN

(1)

5  wherein R* is —O—-R in case (a) of step (i) and —R in cases (b) and (c) of step (i);
(i)  reacting the compound of general formula (III) with a compound of general

formula (IV)
R1

0 ()

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

10  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
M=—=—=L

[ \
4 \
U \

L

-~ ’
v’

sJ,/

15 s selected from the group consisting of
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and 3. The process according to claiml1, wherein M. -'K is N H 5 4.
The process according to claim1l, wherein R is hydrogen or Cl-a. alkyl.

5. The prwoas®7Eetording to claiml, wherein R is hydrog®cT/us03/14520 pr ocess
according to claim1, wherein R2 is selected fromthe group consisting of

hydr ogen, fluorine, chlorine, brom Cl- 4al ky—-——n O C1 al -N 10 phenyl,
-CO0H, -CN, -C(OCH3, #S H2 and //SO2N( CH3) 2 /. e procegs a‘{scordi ng to
' of

claim1l1, wherein i g/ sel &cte g copsi s dr ogen,
fluorine, chlorine, browfe, Cl -a.>gfkyl, -OCIN2 al kyl, - , - SO2NH2 and
- SO2N( CH3) 2. 35 WD 03/ 07@725 PCT/ US0B/ 04520 8. fhe process Hccording to
claim1, wherein R2 is selected framtde groupnzensi sting dr ogen,

fluorine, chlorine, angf brgm ne. . The procegs adcordi ng{/to |l aim 1,
wherein R2 is fl uoring! 10.NThe—ﬁé(;?1ac NQg 19 clrarmg, erein R3 is
selected fromthe group SB’consi sti of hydrogew, Cl1 al kyl,Sphenyl, -OCl
al kyl and -COOH. 11. The process according to claiml, V\hereisn R3 is

i

hydrogen or Cl-4 al kyl N . The p S accor nd<to claig 1,3wherein R3
i s hydrogen. 13. The p ocegs accorfi ng\\to (ﬁ@ wher_ei R4)s hydr ogen.
14. The process ac ng/tPé clai , erein 15 sel ect om t he group
10 consisting of hydroged, Cl- 4 al k§l, -C(O)-Clﬁ al kyl , -C(El))-phenyl, and

giig gy

N

3. The process according to claim 1, wherein
M=

( )\
’ \
" [\
”,
~,~~,7
J

/

is

N
H
5

4. The process according to claim 1, wherein R is hydrogen or Cy4 alkyl.

5. The process according to claim 1, wherein R' is hydrogen.

6. The process according to claim 1, wherein R” is selected from the group

consisting of hydrogen, fluorine, chlorine, bromine, C; alkyl, —0-C;4 alkyl,
10 phenyl, —COOH, —CN, -—C(O)CH3, —-SOzNHz and —SOzN(CHg,)z.

7. The process according to claim 1, wherein R” is selected from the group
consisting of hydrogen, fluorine, chlorine, bromine, Cy4 alkyl, -0—C,4 alkyl, —
CN, —SOzNHz and —SOzN(CH3)2.
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phenyl . 15. The process according to claim1, wherein R5 is hydrogen, or
Cl-4 alkyl. 16. The process according to claiml1, wherein R6 is

NR$( CH2) iiR0,03f070023 ded t hat one or two of the CH2 groups eem/usps/oseal |y be
substituted by -OH or halogen. 15 17. The process according to claim1,
wherein R ig hyd'TﬁQEfchsrs adedorfin@lth Yaim 1 8whdbR Ii068&ScARGARKE AYupO Claim 1,
wherein mis 2 or 3.719. The process according to claiml1l, wherein RO is
NRLOR11 20. The prowesisg atbpirogangfltarnectidomme] 8nd woeries. n R10 and R1' are
hydr ogen or §1-4 ﬁlk | . 20 21. The process a rﬂin to claim1, wherein
RO is a C5 12 het dPOBIRCFISECHIEHS 10 & i PRSP 1518 M s sel ected from N,
Sor O 22 1pe PTREpRRACLNMIR0 LAk 2huth RUDEHE KR eLBLeCYCli C
group is a five- to “seven-nenbered heterocyclic group bonded to the (CH2) m
group vi asa ni trogemistiag ofihydnogenp Ci-o alilyl, phanyt) -0l nglkyl dndr+C@OHhet er oat om
selected fromN, O, and S. 25 36 .03/ 070725 ,PCT/ US03/ 04520 23. The
process accor & ngTbﬁpﬁqcﬁsrﬁCQ@@n&ﬁ%P Liw erﬁ’é‘t]%rlﬁbngg‘?? ﬁr(gu‘pﬁﬂf‘é- sel ected
fromthe gro CORS{L St i : 3. NH N\ / Nand N
24. The pr ocgg's o:‘iﬁ%?gc%&f%%%g%:&ﬁh%e ef@&({)clyc?ﬂh(%%f oup is selected
fromthe -5 @gBoupThepsdcsssidagording to claim 1, wherein R* is hydrogen.

14.  The process according to claim 1, wherein R is selected from the group
10 consisting of hydrogen, C;4 alkyl, —C(0)—C, alkyl, —C(O)—phenyl, and
phenyl.
15.  The process according to claim 1, wherein R’ is hydrogen, or C; 4 alkyl.
16.  The process according to claim 1, wherein R® is -NR¥(CH,).R’, provided that
one or two of the CH, groups can optionally be substituted by ~OH or halogen.
15 17.  The process according to claim 1, wherein R® is hydrogen or C;_4 alkyl.
18.  The process according to claim 1, wherein mis 2 or 3.
19.  The process according to claim 1, wherein R” is -NRR".
20.  The process according to claim 19, wherein R' and R* are hydrogen or C,4
alkyl.
20 21.  The process according to claim 1, wherein R’ is a Cs_j» heterocyclic group
containing 1 to 3 atoms selected from N, S or O.
22.  The process according to claim 21, wherein the heterocyclic group is a five- to
seven-membered heterocyclic group bonded to the (CH;)n, group via a nitrogen
atom and optionally containing a further heteroatom selected from N, O, and S.

25
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N N O and N 25. The process according to claim 16, wherein R8 is hydrogen
or Cl alkyl. 26. The process according to claim 16, wherein mis 2 or 3.
27. The pwomasm7atcording to claim 16, wherein R9 is NR RPCTAGIRZ®520Mhe
process according to claim 27, wherein RIO and R' are hydrogen or Cl-4
alkyl. 29. The progess i ' in WRAIBBeyRAe bfoud i RIskRed
heterocyclicﬂgroup coﬁ?ﬁ%ﬁ?ﬁgﬂ t%gbgﬁg%gﬁﬁﬁgglecfﬁg Rﬁgngﬁiﬁs or 0. 30.
The process accor fitomghd groopabmil@g ofiher ei n t he heterocyclic group is a
five- or 15 six-nenbered heterocyclic. group bonded to the (CH2) m group via
a nitrogen atom and_gp sal |y cont a further heteroatom sel ected
fromN, 0, and S. 31. ocess acgorang to claim 30, wherein the

het erocyclic group is seledted from group consisting of 37 WO
03/070725 PCT/US03/04520 -N NNA\NNN\-/ NCH3 NO OO NHNX/ Nand N
32. The process of claim 31, wherein the heterocyclic group is selected
fromthe group consisting of NN N d 5 33. The p ss according to
claim1l1, wherein the cofmpounds of geperal\fornula (I)Y and\general formula
(I'l) are reacted i n—a—ol ar, Yapr e+t sol ven+—CB4. k@l proceds according to
claim 33, wherein the aprotic\solvént is an et\her.

TN\/ _”\_> md

24.  The process of claim 23, wherein the heterocyclic group is selected from the

5 group consisting of

— _NQO i _ND.

25.  The process according to claim 16, wherein R® is hydrogen or C.4 alkyl.
26.  The process according to claim 16, wherein mis 2 or 3.
27.  The process according to claim 16, wherein R’ is -NR'*R™.
10 28.  The process according to claim 27, wherein R and R™ are hydrogen or C1.4
alkyl.
29.  The process according to claim 16, wherein R’ is a Cs_;, heterocyclic group
containing 1 to 3 atoms selected from N, S or O.
30.  The process according to claim 29, wherein the heterocyclic group is a five- or
15 six-membered heterocyclic group bonded to the (CHy)n, group via a nitrogen
atom and optionally containing a further heteroatom selected from N, O, and S.
31.  The process according to claim 30, wherein the heterocyclic group is selected

from the group consisting of
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35. The process according to claim 33, wherein the conpounds of general
formula 10 (1) and general formula (I1) are reacted at a tenperature in

t he rangewofosforioes about O C to about the tenperature at Wwairalsos/bus20 eacti on
m xture refluxes. 36. The process according to claim1l, wherein the
conpounds of general forpala (111), eral formula (1V) and general
formula (V) are reasted”in pol a~—N"apreogi c sol vent. 15 37. The process
according to claim 36, Wwhergin the pylar,/ aprotic solvent is an ether. 38.
The process according t ai m 36, erei n the conpounds of general fornula
(rr1r), general formula (1V) and general fornmula (V) are reacted at a
tenperature in the range of fromabout +50 C to about the tenperature at 20

whi ch the reaction m xt ef | uxes.me process a ing to claim1,
gengral forwula \38 WO 03/07@725 / US03/ 04520

wherei n the conpounds
(111), general fornuraN(I1V) ahd gendkal folFml(V) ke reafted in a

one-pot reaction. 40. Nhe ocess ac ing to claim erein the
conmpound of general fornmula (VI) is selected fromthe group consisting of
5N OHICNH XNCH3 HO NH 0 0

_ >—
TN/ -L> e

32.  The process of claim 31, wherein the heterocyclic group is selected from the

group consisting of

—"NQ —NOO and —N

5 33, The process according to claim 1, wherein the compounds of general formula
(1) and general formula (IT) are reacted in a polar, aprotic solvent.
34.  The process according to claim 33, wherein the polar, aprotic solvent is an
ether.
35.  The process according to claim 33, wherein the compounds of general formula
10 (D) and general formula (IT) are reacted at a temperature in the range of from
about 0 °C to about the temperature at which the reaction mixture refluxes.
36.  The process according to claim 1, wherein the compounds of general formula
(III), general formula (IV) and general formula (V) are reacted in a polar,
aprotic solvent. ‘
15 37.  The process according to claim 36, wherein the polar, aprotic solvent is an
ether.
38.  The process according to claim 36, wherein the compounds of general formula
(111), 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
20 which the reaction mixture refluxes.

39.  The process according to claim 1, wherein the compounds of general formula
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100 NO H3ICNH XCH3 NH ON H or wherein Xis selected fromthe group
consi sting of hydrogen, fluorine, chlorine 39 WO 03/070725 PCT/ US03/ 04520
and bronmwe.03410725The process according to cl ai m 40, wher elPeTXS0F0f5kmor i ne.
42. The process of claim1, wherein the conpound of the general fornula
(VI) is further eanye&deed fhittu®s @VDhAI SRELN T ARl W)3ECRAERD B SR-potOT
derivative. 5 43. A'process for preparing a conpound of the general fornula
(111) (R p 0 H Meeaetibn.C O (I11) wherein each R5 is independently

sel ected fromthe _group consisting of hydrogen, Cl1L 12 alkyl, - 12 al koxy,
35 15 cycl oatRyl - 18 Dibeei gporteas S sTavar  HESHE the Gty basrelibiida 1 Lo’ 3

atons sel ect ed frm%S&&gdﬁomgﬁé)ggoqﬁqoﬁ&@h%tohe heterocyclic group may be
partially unsaturated, but not aromatic, C6_12 aryloxy, C6_12

10

or

wherein X is selected from the group consisting of hydrogen, fluorine, chlorine
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al karyl, C6_12 al karyl oxy, hal ogen, trihal onethyl, hydroxy, -S(OR, -
S2NR R', -S®BR, -SR, -N®2, NRR', -OH, -CN, -CCOR, -OC(OR, NHC(OR
-(CHZ)WOFM?.S and - CONR R'; R6 is NR8(CH2)nmR9 or NRLRPTTI/USRB04520
hydrogen or Cl1_12 alkyl; RO is selected fromthe group consisting of
NR1OR 1, -OH, -C(Q) n&6_12 aryl, C5-12 heterocyclic group containing 1
to 3 atom; sel ecte romN, Sor 0, 20 N+(O)R10, and NHC(O R13; R10 and
R 1 are i ndefienderie prosss ecbeding tooctaitnvd, gihorgm Komfugideng of hydr ogen,
Cl_12 al kyl, C1_12 cyanoal kyI C5 .12 .cycl oal k 12 ary, n
het er ocycl i 42 &H@R?B?RS%PE?WHWI%H é“é@%ﬁg@%?hfjﬂm@a EYIS:SGS_ or
and RL1 may pe- RRLR v a;fnahhé{c%u ity SkepIRIAGIeH dbLoCy Cl 1 C grOUD
optionally 25 contal ning ons se %, 1promN 0, or in addition
to the nistrogen @tpﬁcmetsdov\biephm@l@ccambuﬂd o&tl&: gmenaﬂfonpnla\(lm)ed that t he
heterocyclic group formed by R10 and R' may optionally be substituted by
R; R12 is selected fromthe group (ﬁBn)gl sti @y of hydrogen, -OH, d 12
al koxy and C6-12 aryl oxy; d#o WO 0g{.02Q72 /fDCT/ US03/ 04520 R13 is selected
fromthe group consisting a _12alk 1 12 hal oal kyl, and C6_ 12
aralkyl; R and R' are indepX&nden 1y setlgcte fromthe group consisting of
hydrogen Cl 12 al kyl, C1_ )/'«I C5_12 cycloal kyl, C6_12 aryl,
C5_12 heterocyclic 5 group ntaining”l to 3 atons s@llécted fromN, S or O,
provi ded that the het erocﬁl ic group may be partially unsaturated, but not
aromatic, or in the group NR R" the R and R'substituents nay be conbl ned
to forma five- 31 x- menbered heterocyclic group optionally containing 1
to 3 atons sel ect %e

each R’ is independently selected from the group consisting of hydrogen, Ci-12

H

alkyl, Ci_12 alkoxy, Cs_1, cycloalkyl, Cs.12 aryl, Cs_12 heterocyclic group
10 containing 1 to 3 atoms selected from N, S or O, provided that the heterocyclic
group may be partially unsaturated, but not aromatic, Cs-12 aryloxy, Ce-12
alkaryl, Cs_1, 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’,
15 —(CH,),CO,R’, and -CONR'R”;
R® is -NR¥(CH,)-R’ or -NR*R';
R® is hydrogen or Cy_y, alkyl; ‘
R’ is selected from the group consisting of -NRR", —OH, —~C(O)R", Cs_12
aryl, Cs_1, heterocyclic group containing 1 to 3 atoms selected from N, S or O,
20 —N*(0)RY, and -NHC(O)R";
19 and R* are independently selected from the group consisting of hydrogen,
Ci-12 alkyl, C;_1, cyanoalkyl, Cs_;; cycloalkyl, Cs_12 aryl, and Cs_1; heterocyclic
group containing 1 to 3 atoms selected from N, S or O; or R" and R™ may be
combined to form a five- or six-membered heterocyclic group optionally
25 containing 1 to 3 atoms selected from N, O, or S in addition to the nitrogen
atom to which R'® and R™ are bound, provided that the heterocyclic group
formed by R' and R™ may optionally be substituted by R’;
R'? is selected from the group consisting of hydrogen, —OH, C;-1; alkoxy and
Cs_12 aryloxy,
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fromN, O, or Sin addition to the nitrogen atomto which R and R' are
bound; 10 J is selected fromthe group consisting of 0, S, and NH, one of
K, L and wbios/o®@7ahd the group -C(O R6 is bound thereto, tireTaiShz04520f the
group of K, L and Mare independently selected fromthe group consisting

of CRS, CR52, N, RRY o caldrom 2 ér?uﬂ()cizcsnéisﬁﬂg éf CL afRyl, 11, hadoallyl, &d @'é_l pis

0, 1 or 2; conprising the steps o reacting a conpound. of” genera
formula (1) (RS)pafalkyty M= -L C X K O (lI) 20 wherein R5, J, K, L, M and

p are as defined apove, wth a conpound of_ general formul.a (Ll) X2 -R (Il
(al) wher ei n one dt e nﬁe%éiepgndéﬁ%?eﬁeﬁ&d fé(%n PR COSHYE ﬁth))di[r@%ep, i s( )
selected fromth r NS LSt 0 A 3 I =0- 25
phenyl; and R i seggllzceajg(&%g%l% gyrsﬁh'? ﬂgylbﬁ%ft}p&g%ﬁ%&%@%%?@_é%@%%gcaI kyl,
-C(O) - O (5C1- 4) al kgtbup e&tthin@-IpbeSmtdms sel€ft€d FOMTHS ph@nproyideddrethe t he

phenyl can optionally be substituted, 1 to 3 hal ogen atomns;, 41 WO
03/ 070725 PCT/ USOt@2SEHC S(ayp Wé?eé?aﬁﬂ% upgatpRicdy glﬁél% ATORab (e Jﬂ%@z i's

hydrogen and R i Sgr%&ﬂ: eRRER 1o IOl R s AsBHR 1 ORI} BE LAEREA 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,
10 J is 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 S;
nis0, 1 or2;
15 mis1,2,3, or4,
pis 0, lor2;
comprising the steps of

(i)  reacting a compound of general formula (I)

Ry 0

H M:l'::!_‘ C//
/\/ \X'l
-K
~ ~,/
I
g j ®
20 wherein R®, J, K, L, M, and p are as defined above,

with a compound of general formula (II)

X2—R ()

(a)  wherein one of X' and X" is chlorine, or bromine; and the other is
selected from the group consisting of hydroxy, —0—C,4 alkyl and —~O—
25 phenyl, and R is selectéd from the group consisting of
—C(0)—C; alkyl, —-C(0)-0—(C,)alkyl, -C(O)-O—phenyl,
—C(0)-O-CH,—phenyl, wherein the phenyl can optionally be
substituted by 1 to 3 halogen atoms;
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0SSO N /SNSN ON NH OONoN)'"Oand -N or 5 (c) wherein X1

I s hydroxy, -OCl-4 al kyl and -0-phenyl, and XZis O NZZ\N and Ris N\N
\--j to Wwormzo7ednpound of the general formula (111) (RSPET/US03/645R4 T--L C/
, KO 10 wherein R* is -ORin case (a) of step (i) and -R in cases (b)

and (c) of step (4)). %&éﬁﬁ&&ﬂ%ﬁé&%@%% (%ﬁ‘hﬁd&ﬁ%&@&é@ fRir\RG

preparing an indoli'none of the general formula (W
, KRR (M) | ~ from the group consisting of

—N —N S —N (@ —N NH

S

./ -/
)OK |
_ @ —(p

or

5 (¢ wherein X" is hydroxy, —0—-Cy_4 alkyl and ~O-phenyl, and X” is

and R is

to form a compound of the general formula (I1I)

R,
H |V|- —L //

/“/\

‘ K
~~~,/
HI

10
wherein R* is —O-R in case (a) of step (i) and —R in cases (b) and (c) of step

.
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Rs ~~ N H 4 wherein R, R2, R3, R4 are independently selected fromthe
group consisting of 5 hydrogen, Cl1 12 al kyl, Cl1-12 al koxy, C5-12
cycl oal kyWp 0687ar25 aryl , C5-12 heterocyclic group contai niPeg/usos/e4530 at ons
selected fromN, S or O, provided that the heterocyclic group may be
partial ly ungat urﬁhﬁ&ces?ﬂﬁ' wmab&on%% gefbril Bi%ulag@l)lz al karyl,
C6_12 al karyl oxy, hal ogen, i hal onet hyl , hyd roxy - -S2NR R', 10
-SmBR, -SR, N®, NRR, -OH -CN, -C(OR (R? 08 . NHC(O)R’,

-(CH2), CO2R , and - CONR R'" each R5 is |nd )%C( sel ected fromthe
group consi stl ng of hydr ogen Cl 12 al kyI ' Cal koxy, C5_12 cycloa kyl,
C6_12 aryl, C5_12 het er ocycRi'c group con éu ni \NR@ atons sel ected from

¢ /g%p may be partially
d C6-12 al kar yl (viy6- 12

unsaturated but noézarorratlc

al karyl oxy, hal ogen, at” ORY -S(OR, - S2NR R', -SOBR ,
-SR,-N02, NRR', -OH, -OC(OR, - NHC(OR ,-(CH2)nC®2R , and
- CONR R'; R6is NR8(CHZ) R8 is hydrogen or Cl_12 al kyl;

RO is selected fromthedy /=- |ng of -WW, WI, -OH -C(OR12, 0612
aryl, C5_12 heterocgetl c ghs

ap contMi ni ng 1 to 3 atoms sel ected fromN, S
or Ob -N(O)R1, and NHC(O R13; Rib and R' are i ndependently sel ected from
the group consisting of hydgagen, 25 Cl1 12 alkyl, Cl1 12 cyanoal kyl, C5 12

cycloal kyl, ©6_12 aryl, and™C5_12 heterocyclic 43 WO 03/070725

PCT/ US03/ 04520
wherein

RY, R% R?, R* are independently selected from the group consisting of
5 hydrogen, C;-j, alkyl, Cy1» alkoxy, Cs_1z cycloalkyl, Cs_1; aryl, Cs_12

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, Ce-12
aryloxy, Cs_1» alkaryl, Cs_1, alkaryloxy, halogen, trihalomethyl, hydroxy, —
S(O)R’, -SO,NR’R”,

10 -SO3R’, —=SR’, ~NO,, -NR’R”, -OH, —CN, —-C(O)R’, -OC(O)R’,
—NHC(O)R’, (CH,),CO.R’, and —CONR’R”;
each R’ is independently selected from the group consisting of hydrogen, C;-12
alkyl, Cy_12 alkoxy, Cs_1» cycloalkyl, Cs_1, aryl, Cs_ heterocyclic group
containing 1 to 3 atoms selected from N, S or O, provided that the heterocyclic

15 group may be partially unsaturated, but not aromatic, Cs_12 aryloxy, Cs_12
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”;
R® is -NR¥(CH,)R’ or -NRR™,

20 R® is hydrogen or C;_;2 alkyl;
R’ is selected from the group consisting of -NRR", ~OH, -C(0)R", Cs_1»
aryl, Cs_2 heterocyclic group containing 1 to 3 atoms selected from N, S or O,
~N*(0")RY, and -NHC(O)R";
R and R™ are independently selected from the group consisting of hydrogen,

25 Ci1-12 alkyl, Ci-12 cyanoalkyl, Cs_j, cycloalkyl, Cs_y» aryl, and Cs_y; heterocyclic
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group containing 1 to 3 atons selected fromN, S or 0; or RI0 and R' maybe
conbined to forma five- or six-nenbered heterocyclic group optionally

cont ai ni IYOD3H735 at ons sel ected from N, 0, or S in additiPCm/USE3/04520
nitrogen atomto which RI0 and R' are bound, provided that the
heterocyclic gro ougc&f)ﬁai%g 1% ﬁ&négae&dﬁamwm bPOabﬂR1°QﬁdRﬂlbr§EyEéJt ed by
R; Rl2 is selected fromthe group consisting of hydrogen, -OH, CI1-12

al koxy and C6- 12ccamhyheaixip;fofRl 3 five- Qresbembmtlerbdbmetdwclgyrgm@ thmakbtl ng of

Cl-12 al kyl, C1-12 hal.oal k d
i ndepeﬁde%t ly sel%‘fag’éfggrlégﬁt an ?e%ﬁ?dﬁqﬁi\ggkﬁﬁsd’? aﬂ%?lbf? he mt’@ﬁ-e’iz al kyl ,
Cl-12 cyanoal kyl , at%@;%v]ﬁéﬁciégglelg I 2 OB, B WidedRat ke REER ﬁ&i%"g&é@ group

containing 1 to 3 atons se romN, S or 0, provided t t he

hﬁt erocydic gr oufmnﬁaybjaﬁmmdﬂllhfﬂayopn&mﬂ}abasmhtmdb}nht aromatic, or in
the group NR R e and R' substituents eco formaflve-
or 15 si x- nenbereﬂﬂﬁ%ﬁeé?%@wé hey3raup CosistBn 4 Xf{% qlﬂﬁlf‘??‘yﬁngtons
selected from N,C 39{, %ln addition to the nitrogen atomto which R and
R' are bound; J I'§% ’ed fromthe group consisting of 0, S, and NH, one
of K, L and Mis R°anetlédiel fsaule groGrhbistiag boane dliber@t e halbhlkyotibCs of
the group of K, L and M are independently selected fromthe group
consisting 20 of n@REKYICR52, N, NR5, 0 and S; nis 0, 1 or

m5123 r4;and ,pis 0 i A

conmpound éc))f t he gg‘ngrf'daﬁ Proer]ﬂ‘éﬁpﬁﬂ?elnﬁ?')rg@ C(t%isél t%eﬁ% kf% ﬁ?gtmé%féf(ﬁg%

wherein R5, J, K cky, dfyla0gd, Ry@icalkss (ief éeRAlksh @te, a@[}dﬁs 12 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” substituents may be combined to form a five- or
15 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;

J is selected from the group consisting of O, S, and NH;

one of K, L and M is C and the group —C(O)R6 is bound thereto, the others of

the group of K, L and M are independently selected from the group consisting
20 of CR®, CR’, N, NR®, O and S;

nis 0, 1 or 2;

mis 1, 2, 3, or 4; and

pis 0,1 or2;
comprising the steps of
25 reacting a compound of the general formula (III)
R 0
H M= ][:L‘ //
K
i (1)

wherein R®, J, K, L, M, and p are as defined above, and
wherein R* is selected from the group consisting of -O-C(0)—C,4 alkyl, -O—
C(0)-0—(C1s)alkyl, -O—C(O)-O—phenyl, provided that the phenyl may
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wherein R* is selected fromthe group consisting of -OC(O-0-4 al kyl, -0-
C(O-0(C1-4)alkyl, -0-C(0)-0-phenyl, provided that the phenyl may 44 WO
03/ 070725wB@3h1WBR3/ 04520 optionally be substituted by 1 PeTAISha43QEN
atons, -O-C(O-0OCH2 phenyl, provided that the phenyl may optionally be

substituted by 1 oﬁm@ade@gmmwwl tgsiaﬁagenaﬂtslnﬁ hoscm)eommp&nﬁ NN /O
and -N vmthaco ound of %m?eral formula (1V) V) R NH

O (I
R4 5 wherein RI, mwdﬂmha‘anhgp vA ey gptienally heaul%sbtw%i %}hhto %halag@nn%m@p,
general formula (V) HR g (V) whereid R6 is as gefined above, to formthe

i ndol i none of the gener for rrula (VI) 451 A conpound|jof the general
formula (I11): (R5)p /
—N

S —N

\_J\_/\__/\_/

with a compound of general formula (IV)
R!
R2

o V)
R® N

R4

wherein RY, 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
10 (VD).
45. A compound of the general formula (IIL):
R O

H :l'::':L //

/\‘(C\

R*
()

wherein
each R’ is independently selected from the group consisting of hydrogen, Ci-12
15 alkyl, C;-12 alkoxy, Cs_y, cycloalkyl, Ce_1; aryl, Cs_12 heterocyclic group
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R ,,,;) 1 (1l1) KO wherein each R5 is independently selected fromthe
group consisting of hydrogen, Cl1 12 15 alkyl, Cl1_12 al koxy, C5_12

cycl oal kyWwp 0@®7@r25 aryl , C5_12 heterocyclic group 45 WO 03/PQTORAS04520

PCT/ US03/ 04520 containing 1 to 3 atons selected fromN, S or 0, provided

t hat the het er ocycbitainirgr OB SBhs lseleaadi troad NyS bneaptovatedthat lﬂ&ﬂhe@&bcychc
aromatic, C6_12 aryloxy, C6_12 alkaryl, C6_12 al karyl oxy, halo

trihal omet hyl, hy&FQymay ‘s’(mfmlyunswm kot not grgwtic, Csaarylgx 2 NR' R',

-sg_lect((a:ld\I frg(mo% hRe gra%o c%nm%%(g geﬁl tr%%g%@;ﬁ? $(Q§B\'L and i\]n:i C

and the group - C(@ngﬁR’R”b@mﬂ’t_lsgPeto t he ot hers of the group of K, L
and M are i ndependently sel ect ed fromthe group consisting 10 of CRS,

CR52, N, RS, 0 amiOs; “IiSRst—Oﬁ,UCI\Q —CEARRWHOCEOR RENBE (O 'ect ed from t he
group consi sting g{) 8@% a(t 3O C(O-0 (Cl-.)alkyl,
-0-C(0) -0- phenyl, pro tfi8 enyl may opti onal |y be substituted
by 1 to 3 hal ogen ja RM8eied- ﬂ%ﬂ&)gr&&&s@h@%wo $2mAngy; ded that the phenyl
may optionally be substituted by 1 to 3 halogen atons, OSSO NSN"k
SN ONNHOO RapofXaghandiM is C and the group —C(O)RG is bound thereto, the others of
the group of K, L and M are independently selected from the group consisting
10 of CR’, CR%, N, NR’, O and ;
pis 0, 1 or 2; and
wherein R* is selected from the group consisting of -O—C(0)—C}.4 alkyl, -O—
C(0)-0—Cy4)alkyl, -O-C(0)-O-phenyl, provided that the phenyl may
optionally be substituted by 1 to 3 halogen atoms, ~O—C(0)-O-CH,—phenyl,

15 provided that the phenyl may optionally be substituted by 1 to 3 halogen atoms,
O 0]

—N \7 and —N
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46 WO 03/ 070725 PCT/ US03/ 04520 46. The conpound of claim 45, wherein R* is
N "N 47. The conpound of claim45, whereinis ONNS, N H 5 48. The
process awomsaiargsto claiml, wherein the conpound of gen@ecalushoo4sed a (V1)
is selected fromthe group consisting of. CH3 CH3 N O H3CNH F NCH3 H
ON H 10 446 WO ©B¢ 0ci8fdtmdRETIalEA3/ WHEEA R*GES CH3 N O H3C NH

BN NV

\—/

47.  The compound of claim 45, wherein is

/

5 48.  The process according to claim 1, wherein the compound of general formula

(VD) is selected from the group consisting of:

F / N O

10
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Br NCHBH ON H N O'OHHICNH FNCH3 HO NHM O H3C NHOHC
NCH3 H O NH 5 48 WD 03/070725 PCT/US03/04520 N O H3C NH F N CH3 H
@) WO 03/070725 PCT/US03/04520

CHs
( CH,
NJ

el

48



N HNO HBCNHH G NCH3 OH HN- OHICNHOH NCH3 H ON H 5
49 WO 03/070725 PCT/US03/04520 ON OH3ICNH FCH3 NHO N
WO 03/070725 PCT/US03/04520
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HO NO HCN FHCH3I 0O NHS50

WO 03/070725 PCT/US03/04520
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