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3-(ARYLAMINO)METHYLENE-1, 
3-DIHYDRO-2H-INDOL-2-ONES AS KINASE 

INHIBITORS 

[0001] This application claims priority under 35 U.S.C. § 
119(e)(1) to provisional application Nos. 60/325,819 and 
60/325,815, ?led Sep. 27, 2001. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] The present invention relates to novel compounds 
capable of modulating, regulating and/or inhibiting tyrosine 
kinase signal transduction. The present invention is also 
directed to methods of regulating, modulating or inhibiting 
tyrosine kinases, Whether of the receptor or non-receptor 
class, for the prevention and/or treatment of disorders related 
to unregulated tyrosine kinase signal transduction, including 
cell groWth, metabolic, and blood vessel proliferative dis 
orders. 

[0004] 2. Description of the Related Art 

[0005] Protein tyrosine kinases (PTKs) comprise a large 
and diverse class of proteins having enZymatic activity. The 
PTKs play an important role in the control of cell groWth and 
differentiation. 

[0006] For example, receptor tyrosine kinase mediated 
signal transduction is initiated by extracellular interaction 
With a speci?c groWth factor (ligand), folloWed by receptor 
dimeriZation, transient stimulation of the intrinsic protein 
tyrosine kinase activity and phosphorylation. Binding sites 
are thereby created for intracellular signal transduction 
molecules and lead to the formation of complexes With a 
spectrum of cytoplasmic signaling molecules that facilitate 
the appropriate cellular response (e.g., cell division, meta 
bolic homeostasis, and responses to the extracellular 
microenvironment). 
[0007] With respect to receptor tyrosine kinases, it has 
been shoWn also that tyrosine phosphorylation sites function 
as high-affinity binding sites for SH2 (src homology) 
domains of signaling molecules. Several intracellular sub 
strate proteins that associate With receptor tyrosine kinases 
(RTKs) have been identi?ed. They may be divided into tWo 
principal groups: (1) substrates Which have a catalytic 
domain; and (2) substrates Which lack such domain but serve 
as adapters and associate With catalytically active molecules. 
The speci?city of the interactions betWeen receptors or 
proteins and SH2 domains of their substrates is determined 
by the amino acid residues immediately surrounding the 
phosphorylated tyrosine residue. Differences in the binding 
af?nities betWeen SH2 domains and the amino acid 
sequences surrounding the phosphotyrosine residues on par 
ticular receptors are consistent With the observed differences 
in their substrate phosphorylation pro?les. These observa 
tions suggest that the function of each receptor tyrosine 
kinase is determined not only by its pattern of expression 
and ligand availability but also by the array of doWnstream 
signal transduction pathWays that are activated by a particu 
lar receptor. Thus, phosphorylation provides an important 
regulatory step Which determines the selectivity of signaling 
pathWays recruited by speci?c groWth factor receptors, as 
Well as differentiation factor receptors. 

[0008] Aberrant expression or mutations in the PTKs have 
been shoWn to lead to either uncontrolled cell proliferation 
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(eg malignant tumor groWth) or to defects in key develop 
mental processes. Consequently, the biomedical community 
has expended signi?cant resources to discover the speci?c 
biological role of members of the PTK family, their function 
in differentiation processes, their involvement in tumorigen 
esis and in other diseases, the biochemical mechanisms 
underlying their signal transduction pathWays activated 
upon ligand stimulation and the development of novel drugs. 

[0009] Tyrosine kinases can be of the receptor-type (hav 
ing extracellular, transmembrane and intracellular domains) 
or the non-receptor type (being Wholly intracellular). 

[0010] The RTKs comprise a large family of transmem 
brane receptors With diverse biological activities. The intrin 
sic function of RTKs is activated upon ligand binding, Which 
results in phophorylation of the receptor and multiple cel 
lular substrates, and subsequently in a variety of cellular 
responses. 

[0011] At present, at least nineteen (19) distinct RTK 
subfamilies have been identi?ed. One RTK subfamily, des 
ignated the HER subfamily, is believed to be comprised of 
EGFR, HER2, HER3 and HER4. Ligands to the Her sub 
family of receptors include epithelial groWth factor (EGF), 
TGF-ot, amphiregulin, HB-EGF, betacellulin and heregulin. 

[0012] A second family of RTKs, designated the insulin 
subfamily, is comprised of the INS-R, the IGF-1R and the 
IR-R. A third family, the “PDGF” subfamily includes the 
PDGF 0t and [3 receptors, CSFIR, c-kit and FLK-II. Another 
subfamily of RTKs, identi?ed as the FLK family, is believed 
to be comprised of the Kinase insert Domain-Receptor fetal 
liver kinase-1 (KDR/FLK-l), the fetal liver kinase 4 (FLK 
4) and the ?ns-like tyrosine kinase 1 (?t-1). Each of these 
receptors Was initially believed to be receptors for hemato 
poictic groWth factors. TWo other subfamilies of RTKs have 
been designated as the FGF receptor family (FGFR1, 
FGFR2, FGFR3 and FGFR4) and the Met subfamily (c-met 
and Ron). 
[0013] Because of the similarities betWeen the PDGF and 
FLK subfamilies, the tWo subfamilies are often considered 
together. The knoWn RTK subfamilies are identi?ed in 
PloWman et al, 1994, DN&P 7(6): 334-339, Which is incor 
porated herein by reference. 

[0014] The non-receptor tyrosine kinases represent a col 
lection of cellular enZymes Which lack extracellular and 
transmembrane sequences. At present, over tWenty-four 
individual non-receptor tyrosine kinases, comprising eleven 
(11) subfamilies (Src, Frk, Btk, Csk, Abl, Zap70, Fes/Fps, 
Fak, J ak, Ack and LIMK) have been identi?ed. At present, 
the Src subfamily of non-receptor tyrosine kinases is com 
prised of the largest number of PTKs and include Src, Yes, 
Fyn, Lyn, Lck, Blk, Hck, Fgr and Yrk. The Src subfamily of 
enZymes has been linked to oncogenesis. A more detailed 
discussion of non-receptor tyrosine kinases is provided in 
Bolen, 1993, Oncogen 8: 2025-2031, Which is incorporated 
herein by reference. 

[0015] Many of the tyrosine kinases, Whether an RTK or 
non-receptor tyrosine kinase, have been found to be 
involved in cellular signaling pathWays leading to cellular 
signal cascades leading to pathogenic conditions, including 
cancer, psoriasis and hyper immune response. 

[0016] In vieW of the surmised importance of PTKs to the 
control, regulation and modulation of cell proliferation the 
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diseases and disorders associated With abnormal cell prolif 
eration, many attempts have been made to identify receptor 
and non-receptor tyrosine kinase “inhibitors” using a variety 
of approaches, including the use of mutant ligands (US. Pat. 
No. 4,966,849), soluble receptors and antibodies (PCT 
Application No. WO 94/10202; Kendall & Thomas, 1994, 
Proc. Nat’lAcad. Sci 90: 10705-09; Kim, et al, 1993, Nature 
362: 841-844), RNA ligands (Jellinek, et al, Biochemistry 
33: 10450-56); Takano, et al, 1993, Mol. Bio. Cell 4:358A; 
Kinsella, et al, 1992, EXp. Cell Res. 199: 56-62; Wright, et 
al, 1992, J. Cellular Phys. 152: 448-57) and tyrosine kinase 
inhibitors (PCT Application Nos. WO 94/03427; WO 
92/21660; WO 91/15495; WO 94/14808; US. Pat. No. 
5,330,992; Mariani, et al, 1994, Proc. Am. Assoc. Cancer 
Res. 35: 2268). 

[0017] More recently, attempts have been made to identify 
small molecules Which act as tyrosine kinase inhibitors. For 
eXample, bis monocyclic, bicyclic or heterocyclic aryl com 
pounds (PCT Application No. WO 92/20642), vinylene 
aZaindole derivatives (PCT Application No. WO 94/14808) 
and 1-cyclopropyl-4-pyridyl-quinolones (US. Pat. No. 
5,330,992) have been described generally as tyrosine kinase 
inhibitors. Styryl compounds (US. Pat. No. 5,217,999), 
styryl-substituted pyridyl compounds (US. Pat. No. 5,302, 
606), certain quinaZoline derivatives (EP Application No. 0 
566 266 A1), selcoindoles and selenides (PCT Application 
No. WO 94/03427), tricyclic polyhydroXylic compounds 
(PCT Application No. WO 92/21660) and benZylphosphonic 
acid compounds (PCT Application No. WO 91/15495) have 
been described as compounds for use as tyrosine kinase 
inhibitors for use in the treatment of cancer. 

[0018] The identi?cation of effective small compounds 
Which speci?cally inhibit signal transduction by modulating 
the activity of receptor and non-receptor tyrosine kinases to 
regulate and modulate abnormal or inappropriate cell pro 
liferation is therefore desirable and one object of this inven 
tion. 

[0019] Finally, certain small compounds are disclosed in 
US. Pat. Nos. 5,792,783; 5,834,504; 5,883,113; 5,883,116 
and 5,886,020 as useful for the treatment of diseases related 
to unregulated TKS transduction. These patents are hereby 
incorporated by reference in its entirety for the purpose of 
disclosing starting materials and methods for the preparation 
thereof, screens and assays to determine a claimed com 
pound’s ability to modulate, regulate and/or inhibit cell 
proliferation, indications Which are treatable With said com 
pounds, formulations and routes of administration, effective 
dosages, etc. 

BRIEF SUMMARY OF THE INVENTION 

[0020] The present invention relates to organic molecules 
capable of modulating, regulating and/or inhibiting tyrosine 
kinase signal transduction. Such compounds are useful for 
the treatment of diseases related to unregulated TKS trans 
duction, including cell proliferative diseases such as cancer, 
atherosclerosis, restenosis, metabolic diseases such as dia 
betes, in?ammatory diseases such as psoriasis and chronic 
obstructive pulmonary disease, vascular proliferative disor 
ders such as diabetic retinopathy, age-related macular 
degeneration and retinopathy of prematurity, autoimmune 
diseases and transplant rejection. 
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[0021] In one illustrative embodiment, the compounds of 
the present invention have the formula: 

[0022] Wherein R‘ is selected from the group consisting of 
halogen, N02, CN, C1 to C4 alkyl and aryl, e.g. phenyl; R2 
is selected from the group consisting of hydrogen, C1 to C8 
alkyl, COCH3, CH2CH2OH,CH2CH2CH2OH and phenyl; R 
is selected from the group consisting of D, halogen, C1 to C8 
alkyl, CF3, OCF3, OCFZH, CHZCN, CN, SR2, 
(CR7R8)cC(O)OR2, C(O)N(R2)2, (CR7R8)cOR2,HN 
C(O)R2, HN—C(O)OR2,(CR7R8)cN(R2)2, SO2 
(CR7R8)cN(R2)2,OP(O)(OR2)2, OC(O)OR2, OCHZO, 
HN—CH=CH, —N(COR2)CH2CH2, HC=N—NH, 
N=CH—S, O(CR7R8)d—R6 and (CR7R8 c—R6, 
—NR2(CR7R8)dR6 Wherein R6 is selected from the group 
consisting of halogen, 3-?uoropyrrolidinyl, 3-?uoropip 
eridinyl, 2-pyridinyl, 3-pyridinyl, 4-pyridinyl, 3-pyrrolinyl, 
pyrrolidinyl, methyl isonipecotate, N-(2-methoXyethyl)-N 
methylamyl, 1,2,3,6-tetrahydropyridinyl, morpholinyl, heX 
amethyleneiminyl, piperaZinyl-2-one, piperaZinyl, N-(2 
methoXyethyl)ethylaminyl, thiomorpholinyl, 
heptamethyleneiminyl, 1-piperaZinylcarboXaldehyde, 2,3 
,6,7-tetrahydro-(1H)-1,4-diaZepinyl-5(4H)-one, N-methyl 
homopiperaZinyl, (3-dimethylamino)pyrrolidinyl, N-(2 
methoXyethyl)-N-propylaminyl, isoindolinyl, nipecotamidi 
nyl, isonipecotamidinyl, 1-acetylpiperaZinyl, 
3-acetamidopyrrolidinyl, trans- decahydroisoquinolinyl, cis 
decahydroisoquinolinyl, N-acetylhomopiperaZinyl, 3-(di 
ethylamino)pyrrolidinyl, 1,4-dioXa-8-aZaspiro[4.5]decani 
nyl, 1-(2-methoXyethyl)-piperaZinyl, 2-pyrrolidin-3 
ylpyridinyl, 4-pyrrolidin-3-ylpyridinyl, 
3-(methylsulfonyl)pyrrolidinyl, 3-picolylmethylaminyl, 
2-(2-methylaminoethyl)pyridinyl, 1-(2-pyrimidyl)-piperaZi 
nyl, 1-(2-pyraZinyl)-piperaZinyl, 2-methylaminomethyl-1,3 
dioXolane, 2-(N-methyl-2-aminoethyl)-1,3-dioXolane, 3-(N 
acetyl-N-methylamino)pyrrolidinyl, 2-methoXyethylaminyl, 
tetrahydrofurfurylaminyl, 4-aminotetrahydropyran, 
2-amino-1-methoXybutane, 2-methoXyisopropylaminyl, 
1-(3-aminopropyl)imidaZole, histamyl , N,N-diisopropyl 
ethylenediaminyl, 1-benZyl-3-aminopyrrolidyl 2-(aminom 
ethyl)-5-methylpyraZinyl, 2,2-dimethyl-1,3-dioXolane-4 
methanaminyl, (R)-3-amino-1-N-BOC-pyrrolidinyl, 
4-amino-1,2,2,6,6-pentamethylpiperidinyl, 4-aminometh 
yltetrahydropyran, ethanolamine and alkyl-substituted 
derivatives thereof and Wherein When c is 1 said CH2 may 
be 
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[0023] and CHZCHZCHZ; provided said alkyl or phenyl 
radicals may be substituted With one or tWo halo, hydroXy or 
lower alkyl amino radicals Wherein R7 and R8 may be 
selected from the group consisting of H, F and C1-C4 alkyl 
or CR7R8 may represent a carbocyclic ring of from 3 to 6 
carbons, preferably R7 and R8 are H or CH3; 

[0024] b is 0 or an integer of from 1 to 3; 

[0025] 
1 to 3; 

a is 0 or an integer of from 1 to 5, preferably 

[0026] 
[0027] d is an integer of from 2 to 5; 

t e Wav 1ne re resents a or on an 0028 h y l' p E Z b d d 
pharmaceutically acceptable salts thereof. 

c is 0 or an integer of from 1 to 4, 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0029] In one embodiment of the present invention R1 is 
selected from the group consisting of H, i.e. b is 0; CH3, F, 
Cl and phenyl. 

[0030] Preferably, R is selected from the group consisting 
of CH3, CH2CH3, OCH3, OH, t-butyl, F, CN, C(O)NH2, HN 
C(O)CH3, CH2C(O)OH, SOZNHZ, C(O)OH, OCFZH, iso 
propyl, CZHSOH, C(O)OCH3, CHZOH, NH—CH=CH, 
HC=N—N—H, N=CH—S, O(CR7R8)dR6, (CR7R8)CR6 
and —NR2(CR7R8)dR6, Wherein R6 is selected from the 
group consisting of 3-?uoropyrrolidinyl, 3-?uoropiperidi 
nyl, 2-pyridinyl, 3-pyridinyl, 4-pyridinyl, 3-pyrrolinyl, pyr 
rolidinyl, methyl isonipecotate, N-(2-methoXyethyl)-N-me 
thylamyl, 1,2,3,6-tetrahydropyridinyl, morpholinyl, 
heXamethyleneiminyl, piperaZinyl-2-one, piperaZinyl, N-(2 
methoXyethyl)ethylaminyl, thiomorpholinyl, heptamethyl 
eneiminyl, 1-piperaZinylcarboXaldehyde, 2,3,6,7-tetrahy 
dro-(1H)-1,4-diaZcpinyl-5(4H)-one, 
N-methylhomopiperaZinyl, (3-dimethylamino)pyrrolidinyl, 
N-(2-methoXyethyl)-N-propylaminyl, isoindolinyl, nipeco 
tamidinyl, isonipecotamidinyl, 1-acetylpiperaZinyl, 3-aceta 
midopyrrolidinyl, trans-decahydroisoquinolinyl, cis 
decahydroisoquinolinyl, N-acetylhomopiperaZinyl, 
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3-(diethylamino)pyrrolidinyl, 1,4-dioXa-8-aZaspiro[4.5]de 
caninyl, 1-(2-methoXyethyl)-piperaZinyl, 2-pyrrolidin-3 
ylpyridinyl, 4-pyrrolidin-3-ylpyridinyl, 3-(methylsulfo 
nyl)pyrrolidinyl, 3-picolylmethylaminyl, 2-(2 
methylaminoethyl)pyridinyl, 1-(2-pyrimidyl)-piperaZinyl, 
1-(2-pyraZinyl)-piperaZinyl, 2-methylaminomethyl-1,3-di 
oXolane, 2-(N-methyl-2-aminoethyl)-1,3-dioXolane, 3-(N 
acetyl-N-methylamino)pyrrolidinyl, 2-methoXyethylaminyl, 
tetrahydrofurfurylaminyl, 4-aminotetrahydropyran, 
2-amino-1-methoXybutane, 2-methoXyisopropylaminyl, 
1-(3-aminopropyl)imidaZole, histamyl , N,N-diisopropyl 
ethylenediaminyl, 1-benZyl-3-aminopyrrolidyl 2-(aminom 
ethyl)-5-methylpyraZinyl, 2,2-dimethyl-1,3-dioXolane-4 
methanaminyl, (R)-3-amino-1-N-BOC-pyrrolidinyl, 
4-amino-1,2,2,6,6-pentamethylpiperidinyl, 4-aminometh 
yltetrahydropyranyl, ethanolamine and alkyl-substituted 
derivatives thereof, eg R6 is morpholinyl or CH2N(CH3)2. 

[0031] More preferably, R is selected from the group 
consisting of m-ethyl, p-methoXy, p-hydroXy, m-hydroXy, 
p-cyano, m-C(O)NH2, p-HNC(O)CH3, p-CH2C(O)OH, 
p-SO2NH2, p-CHZOH, m-methoXy, p-CHZCHZOH, 
HNCH=CH, HC=N—NH, p-morpholinyl, N=CH—S, 
p-OCHF2, p-COOH, p-CH3, p-OCH3, m-F, 
m-CH2N(C2H3)2, (CR7R8)CR6, O(CR7R8)dR6 and 
NR2(CR7R8)dR6. 
[0032] It is noted that R may represent a condensed ring 
that is attached to the above phenyl ring at tWo positions. For 
eXample, as shoWn in EXample 23, beloW, CHZCHZCH2 may 
be attached at the 3 and 4 (or m and p) positions of the 
phenyl ring. 
[0033] Still more preferably, R is selected from the group 
consisting of ?uoro, methyl, (CR7R8)CRG, O(CR7R8)dR6 and 
NR2(CR7R8)dR6 Wherein R6 is selected from dimethy 
lamino, diethylamino, 3-?uoropyrrolidinyl, 3-?uoropip 
eridinyl, 3-pyridinyl, 4-pyridinyl, pyrrolidinyl, morpholinyl, 
piperaZinyl, heptamethyleneiminyl, tetrahydrofurfurylami 
nyl, 4-aminotetrahydropyranyl, N,N-diisopropylethylenedi 
aminyl and 4-aminomethyltetrahydropyran. 
[0034] In particular, the compounds of the present inven 
tion are selected from the compounds of Table 1, beloW. 

TABLE 1 

Unsubstituted 4-Methyl & 5-Chloro 3—[(Substituted Phenylamino)—methylene]— 
1,3—dihydro—indol—2-ones. 

R Substitution 

Example # R1 2 3 4 5 6 

1 H H H H H H 
2 H H Br H H H 
3 H H H Br H H 

4 H Br H H H H 
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TABLE l-continued 

HHHHHHHHHHHH 
OMe OMe 61 

6 

HMHHHHHHHHH 
Me 62 

63 

64 
65 
66 

67 
68 

69 
70 

Me 

OCHF2 
OMe 

OCF3 
OH 

OH 

Me 

Me Me 
iPr 
Me OH 71 

72 

Unsubstituted, 4-rnethy1 & 5-Ch1or0 3—[(Substituted Pheny1arnino)— 
methy1ene]—1,3-dihydro-indol-2-ones. 

R Substitution 

Example # R1 

HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH 
OMe 73 

74 

75 OMe OMe 

OH 

6 

HHMHHHHHHHHHHHHH 
76 

OH 77 

78 Me 

Me 79 

80 

81 

82 

co2H HHHH HHHH 
83 

84 

85 
86 

87 

88 

89 

90 

91 

OMe 

HHHHHHHHHHHH 
92 

93 OMe 

OMe 

Me 

94 

95 
96 

Me 

OH 

97 

98 

99 

100 

101 

CH2OH 
t- Bu 

OMe 102 

103 

104 

105 

106 

107 

108 

OMe OMe 

HHHH 
OMe 

N-rnorpholino 
OEt 

OH 
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TABLE l-continued 

Unsubstituted, 4-rnethy1 & S-Chloro 3—[(Substituted Phenylarnino)— 
methylene]—1,3-dihydro-indol-2-ones. 

R Substitution 

Example # R1 

HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH _ _ mm 

m M C; 

_ 2 HH 000 
c oeH HH 3 HH HHH 

H o F Ho 0 22 222 H4m2 wem NmmWHHmmmmmHH HHH o cwcNcmoooooom MoHccNcooNosss44HHH444 
HHH 222 000 CCC 222 

2 HHH 

N2 HH2 2 Hm H HHH e 66 m HMHHHHomHHwHH 00HHHHHMM0HHHHHH444HHH HHHHHHHHHHHHHHHHHHHHHHHHHHFHHHHHHHHHHH 111161116666666666666666 6 61 6 61 61 CCCCMCCCMMMMMMMMMMMMMMMM M. MC M. MC MC 90123456789012345678901234567890123456 O1111111111222222222233333333334444444 11111111111111111111111111111111111111 
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TABLE l-continued 

Unsubstituted, 4-rnethy1, 5-Ch1or0 & 5-F1u0ro 3—[(Substituted Phenylarnino)— 
methylene]—1,3-dihydro-indol-2-ones. 

R Substitution 

Example # R1 

HHHHHHHH H HHHHHHHH H 
tt H 

EEHHHHOH H HHHHHHHH H 6111616 M_@@@M_£M_ ~4~5~5~5~4~5~4H H 78901256 7 44455555 5 11111111 1 
H H H 158 

159 

HHHHHHH HHHHHHH 
160 
161 
162 
163 
164 
165 
166 

H H 

N 

167 

NMe 

HHHHH HH HHHHHHHH 
2 m e 

e 

M Hmmo HHH 
H 02 HC 22 OH cc HZHZ HHHF ccm 

H 

H 
H 
H 

H 
H 
H 

H 

169 

170 
171 
172 

173 
174 
175 
176 
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TABLE l-continued 
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253 

25 4 

255 

256 

25 7 

25 8 

25 9 

260 

261 

262 

263 

264 

§ONQ 
ONO 
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TABLE l-continued 
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282 

283 

284 

285 

286 

287 

288 

289 

290 

291 

292 














































































































