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INDOLIN-2-ONE DERIVATIVES AS PROTEIN KINASE INHIBITORS

FIELD OF THE INVENTION
The mvention relates generallv 10 novel indoline-2-one derivatives as proten kinase inhibitors,
especialty Auvrora-B and FLT-3 inhibitors, useful for treating hyperproliferative diseases such ag

Cances.

BACKGROUND OF THE INVENTION
US Patent No. 6,573,203 discloses pyrrole substitated 2-indolinone protein kinase inhibitors. US
patent publication No. 20030090541 and 20120270859 disclose indolinone derivatives and their use
in treating disease-states such as cancer. US patent publication No. 20080221192, WO/Z008/073480
and WOZ006032930 disclose compounds and compositions as kinase inhibitors, WO/2007/038231
disclozes altkoxy indolinone based proten kinase infubitors.
SUMMARY OF THE INVENTION

In one aspect, the invention relates to a compound of Formula A

Rf
Formuda A
or a pharmaceutically acceptable salt, a solvate or hydrate, a prodrug. or a metabolite thereot
wherein

~

R is hvdrogen, (Ce-Cigarvl, halo(Cye-Cigarvt, or (C-Colalkoxy {Ce-Cigaryl;

Rr" is hydrogen, {Cs-Cypheteroarvl, (C-Colalkoxy(Ca-Chgheteroaryl: (C-Cojalke HO;~
Csthateroarvl, (U-Caalky l{C-Calalkonv(Ca-Chgtheteroarvl, (C-Colalkyv T -Celearboxvatky (-
Cyshhetaroarvl, (C-Caalky i{C-Colalkyv lanunof{ C1-Ceyalkyv fcarbamov D Cs-Crgs dhateroanvl, (€~
Coralkv l{Ce-C i arviCa-Cpheteroarvl {C-Calalkv M C-Coalkoxv carbony HC - Chgdhetercaryt, (T~
Uglalky l{Ci-Calalkoxv (U -Uoxyalky l{Cs-Cygheteroant, (Ci-Colatkv (s
Coheterooyvelvicarbony {Cs-Cygdheteroarvl, {T-Coalkv HC-Catheterocy olv KT -Coloxvalkv HCz-
Cigheteroaryl, or {C-Coalke I{Ce-Cohheterocy v {C-Calatkv learbamov I Cs-Crgheteroaryl;

R is hvdrogen, {C-Colalkoxvbenzoviureido, or halo(Ce-CdanvliCo-Cghetercaryiamido,
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R%is hvdrogen, halogen, (Cy-Cealkoxybenzoviureido, or halo{CseCrsdarel(Cs-
Cistheteroary lamdo;

R%is hydrogen, benzoviureide, halobenzoylureido, halotCy-Colalkoxybenzovlureido, (Cy-
Cslatkoxybenzovhuwaido, {C-Calalkvlaminobenzoviureido, {C-Cqlalkylbenzoviureido,
nitrobenvovluretdo, (C-Codbaloalkvlbenzoviareido, {(C-Coihal patkvthalobenzoviurerdo, halo(Ce-
Cigarvicarbomylacetamido, (C-Colalkoxy{Ca-Ciparvicarbomylacetanido, {C-Calalkoxy(Ce-
Csarvicarbamoy NG -Cgovdloatkylamidoe, alofCe-Uhdanv C-Croheteroaryicarbonvlanuno, (Cs-
Csloy cloalkvC-Cigdhateroarvicarbonyviamine, (C-Colalkviamino(Ce-Cindary K-
Cistheteroarvicarbonylamino, halo{C-Calatkoxy(Ce-CraryKUs-Cpsiheteroarvicarbomyiamino, (Cy-
Uaalkoxy{Ce-Crgyarv{C5-Cys theteroary learbonviaming, {C-Colallv{Cs-
(gheteroarvlcarbonylanmno, anvli{Ca-Chgdheteroarvicarbonviamno, (C-CydhaloalkyihalofCe-
CidarviCx-Cy sheterocyelvicarbonvlamino, {C-Coihaloalkel{Cs-Chdarv s
Cigtheteroarylcarhonvlamino, halo{Ce-C i jarvl{Cs-Crgdbeteroarviamude, {(C-Coloxyalkyl{Cs-
Cyheterocyclylamido, {C-Calatkoxy(Ci-Cyyalky i -Cipheteromy lamido, {C-Crdarnvl{Cy-
Cyghheteroarviamido, {C-Caalky I Ce-Cydarnv HT:-Cgheteroarviamido, {C-Cy dhatoalky{(Cs-
Cisdarvi{Cs-Chrgheteroaryviamido, {(C-Calalkyl{C-Cgibeteroarviamudo, or (Ci-Celalkoxy(Ce-
CigdarvH{CeCigdheteroarylamido:

R hydrogen, {(C-Cylalkoxvbenzoviareido, or halo{Ce-CiarvHCs-Cgheteroarviamido,
and

wherein acetanudo, anido, amine, benzoviurerdo, carbamov, {(C-Colalkyl, (Cy-
Csalkylamino, (C-Calalkvl, (Cy-Clatkoxy, {Ce-Ciglaryl, (C-CUglearboxyalkvl, (Cs-Coyoycloalbyl,
(Cs-Cygtheteroarvl, {Cy-Cotheteroovclvicarbonvl, or (Ci-Cooxyalkyl are each independently
optionally substituted on carbon or nitrogen with one or more alkyl, hvdroxyatkyl, arvialkyl,
heteroarvialkyl, arvl, heteracvelvl, oxo, hvdroxy, halogen, nitro, atkoxy. or trifluorontethvl

In one embodiment of the invention, R*, R, R° R®, R®, and R' are as follows:

R* 18 selected from hydrogen, phenyl, 4-chlorophenyl, or 4-methoxy phenyvi;

R" is selected from hvdrogen, furan-2-v1, 1H-pyivol-2-vl, S-carboxy-1H-pyreol-2-vl, 3.5
dimethyl-1H-pvrrol-2-v1, 3. 5-dimethyl-d-carboxyv-1H-pyvirol-2-vi, 3, 5-dimethyvi-4-(2-carboxyethwi)-
{H-pvrrol-2-¢1, 3. 5~dimethyl-d-carboxvmethyvi-1 H-pyrrol-2-¢1, 3 5-dimethyi-4-(12-
{dimethvlanuno)ethyljcarbamoyviy- Li-pyrrol-2-¢], 3 S-dimethyi-d-pheny -1 Hpyrrol-2-vi, 3.5+
dimethvi-d-ethoxy carbonyi- 1 H-pvrrol-2-v1, 3, 3-dimethyi-4-(3-ethoxy-3-oxopropyv -1 H-pyrrol-2-vi,
3. 5-dimethvi-3-(4-methy iptperazino-1-carbonyiy- L -pyvrrol-2-vi, 3 S-dimethyl-d-{3-(4~
methyipiperazino-3~oxopropy - PH-pyrrol-2-vl, 3 5-dimethvi-4~3-{4-methyipiperazino-2-
oxoethy - 1H-pyrrol-2-vi, 3 5-dimethyl-4-(3-methoxy -3-oxopropyl)- 1 H-pyirol-2-vl, 3, 5-dimethyl-4-
{morpholine- {-carbonvi}-1 H-pyrrol-2-vi, 3 5-dimethvl-4-3-morpholine-2-oxoethyl}- 1 H-pyrrol-2-vl,

5
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3. 3-dimethyl-4-(3-morpholino-3-oxopropyv -1 Al-pyrrol-2-vl, 3 3-dimethy{-4-{] 2-{pyrrolidin-1-
vhethvljearbonw - 1 H-pyrrol-2-vl, 3,5-dimethyl-4-(} 2-{pyrrolidin- 1 -v Dethvijcarbomyv - LH-pyrrol-
2wl pyrid-2-vl, pyrid-d-vl, or thiophen-2-v1;

R is selected from hydrogen, N {4-mathoxvbenzov Dureido, or I-(4-fluorophenylp-2-
oxepyridine-3-anudo;

RYis selected from hydrogen, fluore, N {4methoxy benvovhureido, or 1-{4-fluorophenyi}-2-
oxopyridine-3-amido;

R®is selected from hvdrogen, N -benzovlureido, N°-(4-chiorobenzoyinweido, N-(3 4

dichlorobenzoyljureido, N2 d-di fluorobenzovhureido, N2 8-dif] yoro-d-methoxvhenzoviureide,

A 2, 6-difluoro-4-methoxy benzovDureido, A -{3,5-dimethoxvbenzoviureido, ¥ —{{4—

dimethylaminobenzoy Dureido, N -(2-fluorobenzovDureido, N’—(-»‘i-ﬂ vorobenzovl wraide, N2-
fuoro-4-methoxybenzovDureido, N -(3-methy thenzovDureido, A -{4-methy [henzoy ] yureido, N (4~
methoxybenzovDureido, N -(d-nitrobenzoy huretdo, N -{4-trifluoromethyibenzoy Hureido, N -(3-
triflucromethyi-d-chlorobenzoviuretdo, 2-{{d-fluorephenyhearbomy Hacetamido, 2-[{4-

methoxy pheny Dearbomyljacetamido, 1- {(4-methoxyphenyljcarbamovijeyclopropansanudo}, 3-(4-
chlorophenyD-2-oxoinmudarolidine- t-carbonylaming, 3-(3-chlorophenyi)-2-oxoimidazolidine- -
carbonvlamino, 3-cvclopropyl-2-oxoinndazolidine-1~carbonvianine, 3-(3 d-dichloropheny1)-2-
oxoimidazolidine-1 ~cm‘¥mn§-"himinﬂ, 3-(4-dimethyiaminopheny i} 2-oxotmidazolidine- -
carbonylamino, 3-(2-foorophenvi)-2-oxotmidarohdine-{ ~carbonyviamino, 3-(4-flaorophensy]2-
oxoimidazeiidine-{~carbonylamino, 3-(2-fuoro-d-methoxyphenyl)-2-oxotmdazolidine-1-
carbonylamunoe, 3-(4-methoxy phenyiy-2-oxoimidazohiding- 1 -carbonylaminn, 3-{4-methviphenvl-2-
oxotmdasolidine-{-carbonviammno, 3-methvi-2-oxoimidarohdine-f-carbonylamino, 3-phenyvi-2-
oxoimdarolidine-1-carbonvianuno, 3-(3-urifluoromethyi-4-chiorophenyi-2-oxoimidazohdine-1~
carbonylamino, 3-(4-trifluoromethviphenvi)-2-oxoimidarohdine- 1 -carbonviaming, 1-{4-
chlorophenvi)-2-oxopyridine-3-anudo, 1-(3-chlorephenvi)-2-oxopyridine-3-amudo, 1-{3.4-
dichlorophenyli-2-oxopyridine-3-amido, 1-(2-Huoropheny)-2-oxopyridine-3-amido, 1-(4~
fluoropheny)-2-oxopvridine-3-amudo. I-(2-hvdroxvethyl)-2-oxopyridine-3-amudo, 1-(4-
methoxypheny}-2-oxopyridine-3-amido, l-methyi-2-oxopynidine-3-amido, 1-(4-methyiphenyi}-2-
oxopvridime-3-amido, -phenvi-2Z-oxopyridine-3-amido, 1-{3-trifluoromethyi-4-chlorophenviy-2-
oxopyridine-3~-amido, 1 -(3-trifluoromethvipbenv)-2~oxopyvridine-3-amde, {4«
trifluoromethyiphenvi)-2-oxopvridine-3-anudo. 3-(3-chlorophenyl}-d-oxopvridine-3-amido, 5-(4-
chlorophenyi}-4-oxopyndine-3-amudo, 5-{2 4-diftyorophenv)-4-oxopyridine-3-amido, 53,5~
difluorophenvii-d-oxopyndine-3-amido; 5-(2-fluorephenv-4-oxopyndine-3~amido, S-(4-
fluorophenvii-d-oxopvridine-3-amido. {-mathvi-5-(4-fuoropheny}-4-oxopyridine-3-amido, 5-
methvi-d-oxopyriding-3-amido, S-(d-methviphenvi-d-oxopyndine-3-amudo, 5-(d-methoxy phenvi)-

-~
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d-oxopyridine-3-amido, 3-phenvil-d-oxopyridine-3-amudo, or 3-{4-trifluoromethyipheny)-4-
oxopyridine-3-amido; and

Ris selected from hvdrogen, NV -(d-methoxybenzovDureido, or 1-{4-fluorophenyl}-2-
oxopyridine-3-amido,

in another embodiment of the nvention, R, R®, R, RL R®, and R are as follows:

R" is selected from hvdrogen, phenyl, 4-chlorophenyl, or 4-methoxyphenyl;

R® is selected from hvdrogen, furan-2-vi, 1H-pyrrol-2-vi, S-carboxy-1H-pyrrol-2-vi, 3.5-
dumethyi-LH-pyrrol-2-vl, 3. 3-dimethyi-d-carboxy-1H-pyirol-2-vl, 3.3-dimethvi-4-(2-carboxvethvi)-
PH-pvrrol-2-vi, 3, 5-dimethy-4-carboxyvmethyl-VH-pyrrol-2-v1, 3 3-dimethyi-4-(f2-
{dimethvianunc)ethvljcarbamoyv -1 -pyvrrol-2-vl, 3 5-dimethvi-d-phenv{-1#H-pvrrol-2-vi, 3,5-
dimethvi-d-ethoxvearbonyvi-Vif-pyrrol-2-v], 3 3-dimethyi-4-(3-ethoxy-3-oxopropyv - 1 H-pyrrol-2-vi,
3 5-dimethvl-4-C4-methyipiperazino-i~carbony - LA -pyrrol-2-vl, 3 5-dimethyl-4-{3-(d4~
methvipiperazino-3-oxopropy -1 H-pyrrol-2-v1, 3 3-dimethvi-4-(3-(d-methylpiperazine-2-
oxoethv - 1H-pyirol-2-vi, 3 3-dimethyi-d-{morpholine-1-carbony 13- Li-pyvrrol-2-vi, 3 3-dimethyl-4-
{3-morpholino-2-oxoethy - LH-pyrrol-2-vi, 3, S-dimethyvl-4-(3-morpholino-3-oxopropyl - 1L H-pyrrol-
2, 3, 5-dimethyl-4-(} 2-{ pyrrolidin- L-vDethyljcarbormv - 1 H-pyrrol-2-v1, 3 S-dimethyvl-4-([2-
{pyrrolidin-1-vhethyvljcarbomy -1 H-pyrrol-2-vl: pyrid-2-v1, pyrid-d-v1, or thiophen-2-vi,

R® s selected from hydrogen or A -(4-methoxybenzoyDureide;

R%is selected from hydrogen, fluoro, or A -{d-methoxybenzovDuareido:

R*is selected from hvdrogen. A -berzoyvlureido, N -(4-chlorobenzoyijuretdo, N-(3.4-

dichlorobenzoviureido, ¥ -(2 4-difluorobenzovureido, N2, 6-difluoro-d-methoxy benzoy reido,

N2 6-difluoro-d-methoxybenzovlureido, ¥'-(3.5-dimethoxybenzov] heeido, N -((4-

dimethy laminobenzoyvDureide, N -(2-fluorcbenzoy Dureido. ,é\v";%'éi~ﬂ.mrobenxo}fl)uﬁzide, N{2-
fluoro-4-methoxybenzoybureido, ¥-(3-methyibenzoy Dureido, M -(4-methvibenzoyDureido, ¥-(4-
methosy benzoy Dureido. A -(4-nitrobenzoyijureido, N4l goromethy IhenzoyDareido, or A -{3-
triffeoromethyi-d-chiorobenzovihreido; and

R’ is hydrogen or N'-(4-methoxybenzovDureido,

in anather enibodiment of the invention, R®, RY, R®, RY R®, and R are as follows:
R RY, R* and R' are each independently hydrogen;
R is 1 H-pyrrol-2vi and
R® is 2-[{4-methoxyphenyvhcarbonviiacetamido or 1-{{4-
methoxyphenylicarbamoytcvelopropaneamido} .
Further in another embodiment of the invention, R®, R®, RS, R?, R®, and R’ are as follows:

R®, R°, R and R¥ are sach independently hydrogen

4
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R is tH-pyrrol-2-v1, 3.5-dimethyl-4-carboxy- | H-pyrrol-2-v]. 3 5-dimethvl-d-carboxymethyi-

LH-pyvrrol-2-vi, or 3,5-dimethvi-d-(2-carboxvethvh)- 1 H-pyrrol-2-vl; and

R” is 3-methyi-2-oxoimidazolidine- 1-carbonviamino, 3-cvclopropyl-2-oxoimidazolidine-1-
carbonylamino, 3-phenvi-2-oxoimidazolidine-1-carbonylaming, 3-(4-chlorophenvi}-2-
oxoimidazohiding-{-carbonylamino, 3-(3~chlorophenyi}-2-oxotmidazoldine-  -carbonylamino, 3-(3 4~
dichlorophenyy-2-oxoimidazolidine--carbonylamine, 3-(3-trifluoromethvi-4-chiorophenyi)-2-
oxotmidarofidine- t~carbonviamino, 3-(d<rfluoromethy iphenyi)-2-oxomnudazolidine-1-
carbonylasuno, 3-(4-fluorophenvi)-2-oxotmidarolidine-1 -carbonviamine, 3-(2-Muorophenyl)-2-
oxoimidazolidine-F-carbonyvlaming, 3-{4-methoxyphenvi)-2-oxoimidazolidine- 1 -carbonylamino, 3-
{4-methvipheny1}-2-oxoinudazohidine-1-carbonviaming, 3-(4-dimethylanunophenyvi}-2-
oxoimidazohiding-{-carbonviamino, 3-(2-Huoro-4-methoxyphenvi)-2-oxoimidarzolidine-1-
carbonylamino, 3-(4-methoxyphenyip-2-oxoimdarolidine-twcarbonviamino, 3-cyclopropyl-2-
oxoimidazolidine- { -carbonylamino, 3-(2-Nlucrophenyvi}-2-oxoimidazohdine- 1 -carbonylamino, or 3-
{2-fluoro-d-methoxy phenyi-2-exomnudazolidine- 1 -carbonylamino.

In another embodiment of the invention, wherein:

R¥ is hydrogen;

RY is 1H~pyrrob-21, 3 S-dimethyl-{ Hepyrrob-2-v1, 3, 5-dimethyi-d-carboxy~ 1 H-pyrrob-2-v,
3.5-dimethv-4-carboxymethy - LH-pyvrvol-2-v1, 3 S-dimethyb-4-(2-carboxyethvi)- 1 H-pyrrol-2-vi, 3,5~
dimethvi-4-{3-methoxy-3-oxopropy -1 H-pyrrol-2-vi, or 3 S-dimethyl-d-carboxy-LH-pyvrrol-2-vl;

R® and R are such independently hydrogen or 1-(4-flucropheny])-2-oxopyridine-3-amido;
R" is hydrogen, I-phenyl-2-oxopyridine-3-amido, 1-{4-methoxvphenyi)-2-oxopyridine-3-

amido, -{4-fluorophenyl}-2-oxopyvridine-3~-amido, 1-{(4-chiorophenvi)y-2-oxopyridine-3-amido, 13~
trifluoromethyi-d-chlorophenyl}-Z-oxopyridine-3~-amido, 1-(3 4-dichiorophenyi)-2-oxopyridine-3-
amido, 1-{4-methylphenyl)-2-oxopyridine-3-amide, -{4-trifluoromethyliphenyl}-2-oxopyndine-3-
amido. 1~(3-influoromethylpheny}-2-oxopyridine-3-amido, 1-(3-chlorophenyh)-2-oxopyridine-3-
amdo, 1-(2-fuorophenyh-2-oxopvridine-3-anudo, I-methvi-2-oxopyridine-3-amdo, 1-(2-
hydroxyethyl)-2-oxopyiidine-3-amido, 1-(4-fluorophenvl)-2-oxopyridine-3-amido, or 1-methyl-2-
oxopyridine-3-amedo; and

R is hvdrogen or 1-{d4-fluorophenyi)-2-oxopyridine-3-amido,

Further i in another embodiment of the invention, wheram:

R*R*, R®, R® and R are each independently hydrogen;

R is 1 H-perrol-2-v, 3, 5-dimethy - 1H-pyrrol-2-v1, 3,5-dbmethyi-4-carboxy -1 H-pyrrol-2-vi,
3, S5-dimethyl-4-carbosymethyl- 1 H~-pyvrrel -2, 3 5-dimethyi-4-2-carboxvethvD-1H-pyrrol-2-vi, 3~
methyl-S-varboxv-1H-pyrrol-2-vl, 3, 5-dimethyi-d-{4-methvlpperazino-1-carbony}- LH-pyvrrol-2-v L,
3. 5-dimethy 1-4-(3-{4-methy Ipiperanino-2~oxoethy - LH-pyrrol-2-v], 3. 5-dumethy b-4-(3-(4~
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methyvipiperaano-3-oxopropy - 1H-pyrrol-2-vl, 3. 3-dimethvi-4-(morpholine-F-carbonv 14~
pyivol-2-vi, 3, 5-dimethyi-d-(3-morpholino-2-oxoethy -1 H-pyrrol-2-vl, 3,5-dimethyvl-4-(4-
methyipiperarino-1-carbonvD- 1 -pyrrol-2-v1, or 3,5-dimethyi-4-(|2-(pvrrohidin-1-
yhethvlearbomyl - LH-pyrrol-2-vi and
R is S-methyi-d-oxopyridine-3-amido, S-phenyi-d-oxopyridive-3-amido, S-(4-

methoxypheny-4-oxopyridine-3-amido, S<(4-Nuoropheny D-4-oxopyridine-3-amido, 5-(4~
chlorophenyl}-d-oxopyndine-3-amido, S-(4-methyliphenyl)-4-oxopyridine-3-amido, 5-(3-
chlorophenyli-4-oxopyridine-3-amido, 3-(4-trifivoromethy ipheny -4-oxopynidine-3-amudo, 3-(2-
fluorophenyl)-d-oxopynidine-3-amido, 3-(2 d-difluorophenyl)-4-oxopyridine-3-amido, 5-(3,5-
difluorophenvi}-d4-oxopyridine-3-amudo, or {-methyi-3-{4-fluorophenyh)-4-oxopyvridine-3-amido.

In another embodiment of the nvention, the compound s selected from the group consisting of
{ D3N3 Hpyrrol-2-vDimethviene)-2-oxomdolin-d-vicarbamovii-4-methoxybenranude, (Z3-3-(3-
({1 H-pyrrol-2-yDimethviene)-2-oxomndolin-5-vicarbamoyi)-d-methoxy benzamude, {(£)-N-(3-((1H-
pyvrrol-2-yimethylene)-2-oxoindolin-6-vicarbamov!}-4-methoxvbenzanude, (£)-N-(3-({1 H-pyrrol-2-
vymethylened-2-oxoindohin-7-vlcarbamoyv D-d-methoxybenzamide, {(£)-N-(3-benzylidene-2-
oxoindolin-G-vicarbamovh-d-methoxybenzamide, (F)-N-(3-(d-chloroberuylidene)-2-oxoumudolin-6-
vicarbamoyl)-d-methoxybenzamide, (K)-4~-methoxy -N-(3-(4-methoxybenzy hidena)-2-oxoindolin-6-
vl-carbamoyhbenzamide, {(Z)-4-methoxy-N-(2-oxo0-3-{pyadin-2-vimethylenehindolin-6-
vicarbamovibenzamude, {Z)-4-methoxy-N-(2-oxo-3-(pyridin-d-vimethylene indolin-6~
vicarbamovibenzamude, (£)-4-methoxv-N-{2-oxo-3~(thiophen-2-vimethviene nndolin-6-
vicarbamovhbenzamide, (£3-N--{furan-2-vImethylene}-2-oxoindolin-G-vlcarbamoyi)-4-
methoxvbenzamide, (Z3-N-3-((1LH-pyrrol-2-yDmethy lene)-2-oxomdolin-G-vicarbamovhbenramde,
(Z3N-(3-{(1 H-pvrrol-Z-yDimethvlene}-2-oxoindohn-G-vlcarbamovh-4-chlorobenzamide, (Z3-N-(3-
{{ LH-pyrrol-2-viimethy lene)-2-oxomndolin-6-vicarbamoyvi)-3 4-dichlorobenzanude, (Z)-N-(3-({14-
pyivol-2-vDmethy lene)- 2-oxoindolin-6-vicarbamovD-d-(trilhuoromethy -benzamide, {(2-N-(3-((1H-
pyrrol-2-vhmethylene)-2-oxoindolin-6-vicarbamoyl}-4-chloro-3-(trifluoromethvh-benzamide, {Z)-N-
{3-{{ 1 H-pyrrol-2-vmethviene)-2-oxoindolin-6-vicarbamoyl)-d-methyibenzamide, (Z2)3-N-(3-((1H-
pyrrol-2-yDmethylene)-2-oxoindolin-6-vlcarbamoyi)-3. 3-dimethoxybenzanude, {Z)-N-(3-({(14-
pyrrol-2-vhmethylene)-2-oxoindolin-6-vlcarbamoy-4-(dimethvlamino)-benzamide, {Z)-5-¢(6-(3-
benzovlurerdoy-2~oxomdolin-3-viideneymethyvl)-2 4-dimethvi-1 H-pyrrele-3-carboxyhe aad, (733~
{{6-(3-(d-chlorobenzovihweido-2-oxomndolin-3-viidene-methv -2 4-dimethy -1 H-pvrrole-3-
carboxylic actd, {2)-53-{6-(3-(3 d~dichlorobenzoylureido)-2~-oxomdolin-3-vhidene ymethy 1)-2,4-
dimethvi-1 H-pyrrole-3-carboxvhe acd, (22 4-dimethvl-5-((2~0x0-6-{3-(4-
{tnfluoromethyhbenzovhureido indohin-3-vhideneymethy }- LH-pyrrole-3-carboxylic acid, {£)-5-({(6-
{3-(d-chioro-3-(triftuoromethvbenzoviureido)-2-oxoindolin-3-vhd-eneymethyvi)-2 d-dimethyi- 1 H4-
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pyreofe-3-varboxviic acid, (23-3-03-((0-(3-{4-chloro-3-{tnifuoromethyDbenzovDurerdo)-2-oxo-
indohin-3-vl-idensymethy -2 d-dimethy -1 H-pyvrrol-3-vhpropanoic acid, {(2)-2 4-dimethy]-5-({6-{3-
{4-nitrobenzovDuraido}-2-oxoindolin-3-yvlidenaymethy i)- L -pyirole-3-carboxyiic acid, (£)-2.4-
dimethvi-3{6-(3-(4-methyibenzovl hireido - 2-oxoindotin-3-v lidene}-methv }-1 H-pyrrole-3-
carboxyhe acid, {73-3-2 4-dimethvl-3(6-{3-3-methy henzovDHureido2-oxoindolin-3-viidene)~
methy-LH-pyirol-3-vDpropanoic acid, (2)-3-((6-(3-(4-methoxybenxoyhureido)-2-oxoindolin-3-
vhidenelmethy -2, 4-di-methy - 1H-pyrrole-3-carboxvlic acid, (£)-3-{{6-(3-(3,3-dimethoxvhenzovl)-
vraido)-2-oxomndeln-3-yhidengymethy )-2 4-dimethvi- Lif-pyrrole-3-carboxyvlic acid, (Z-N-(3-((3,5-
dimethyvi-d-phenyl-1H-pyrrol-2-v Dmethvlene - 2-oxoindolin-6-vicarbamoyvi-d-methoxybenzamide,
{Z23-N-(3-{{3,5-dumethvi-1H-pyrrol-2-viimethyvlene)-2-oxomdolin-6-vicarbamovi)-4-
methoxy benzamide, {2)-3-({(6-{3-(d-methoxvbensoviureido}-2-oxmndolin-3-vhidene)methy 3-11/-
pyrrole-2-carboxvhe actd, (232 3-{{6-(3-(d-methoxybenzov] ureido)-2-oxoindolin-3-
vlideng)methy}-2 d-dimethyl- 1 H-pvrrol-3-vDacetic acid, (Z)-3-(3-{{6-(3-(4-
methoxvbenzovureido)-2-oxoindolin-3-vlideneymethy 13-2.4-dimethy 1- 1 H-pyrrol-3-vpropanoic
acid, (23N(3-((1H-pyrrol-2-vDmethviene - S-fluore-2-oxoindolin-6-vicarbamovi)-4-
methoxybenvamide, (23-3-((5-fluoro-6-(3-(d-methoxy bhenzovureido}-2-oxoindolin-3-
viideneimethy}2 4-dimethvl- LA -pyrrole-3-carboxylic acid, (2-2-{3-((3-fluoro-6-(3~(4-
methosy benzovDurerdo)-2-oxomdotin-3-viidene}methv )-2 4-dimethv -1 A-pyrrol-3-vhacetic acid,
{2333 5-Thuoro-6-(3~-{t-methoxybenzovhuoreido} Z-oxoindohn-3~y hdene)-methy 1 -2 4-dimethyl-
1 H-pyrrol-3-vhpropanoic acid, (- N-G-((1 H-pyrrol-2-vimethyvlene)-2-oxoindohn-6-vicarbamovi)-
2-fluorobenzanude, (Z3-5-((6-(3-(2-NlucrobenzovDureido)-2-oxondolin-3-vlidene hmethy13-2,4-
dimethyi-1H-pyvrrole-3-carboxyviic acid, (Z23-3-(53-((6-(3-2-NuorobenzovDaraido}-2-oxondolin-3-
vitdene)methy -2 4-dimethyl- LA -pyrrol-3-vDpropanoie acid, (Z)-3-{5-{6-(3-(4-
fluorohenzovhureido)-2-oxomndolin-3-viideneymethvl}-2 4-dimethvi-1 H-pyrrol-3-viipropanoic acid,
{23-3-{54{6-{3-(2 4-ditfluorobenzovinweido}-2-oxoindolin-3-viidena)meathv -2, 4-dimethvi- 15-
pyrrol-3-yhpropanoic acid, (Z3-5-{(0-(3-2-tuovo-d-methoxy benzoy hureido -2 -oxoindolin-3-
vhidenaymethyl}-2 4-dimethy - VA -pyrrole-3-carboxylic acid, (Z3-3-5-{(6-(3-(2-fluoro-4-
methoxvbenzovureido)-2-oxoindolin-3-vlideneymethy 13-2.4-dimethy 1- 1 H-pyrrol-3-vpropanoic
acid, (Z)-3-((5-fleoro-6-(3-2-fluoro-4-methoxy benzovhhweido)-2-oxoindolin-3-vlidene)methv )2 4-
dimethyvi-UH-pyvivole-3-carboxylic acid, (Z33-(5-((5~-Buoro-6-(3-(2~fluoro-4-
methoxy betzoy ureido)-2-oxomndolin-3-videnaymethy [}-2 4-dimethy - 1H-pyrrol-3-vDpropanoic
actd, {)-3-{0~(3-(2,6~difluoro-d-methoxybenzoviyareido - S-flucro-2-oxoindohin-3~vlidene ymethy 1)
2. 4-dimethv - H-pyrrole-3-carboxyvlic avid, (Z)-ethvi-S4{6-3-{2-Hluoro~d-methoxybenzoviureido)~
2-oxoindolin-3-yvlideneymethyi-2 d-dimethyvl-1 H-pyrrole-3-carboxvlate, (Z)-ethvl-3-(5-{(6-(3-(2-
fluore-4-methoxy benzov Hureide)-2-oxoindolin-3-vliidene)ymethy1)-2 4-dimethyi-1H-pyrrol-3-
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vipropanoate, (Z)-N-3-((3.5-dumethvi-4-(4-mathyipiperazine-1 -carbonvD-1H-pyrrol-2-
vhmethyiene)-2-oxoindolin-6-vicarbamoviy-2-uoro-4-methoxy benzamide, (2)-N-(3-((3.5-dunethyl-
4 3-(d-methvipiperazin-1-y - 3-oxopropyD)- LH-pvirol-2-vDmethylene)- 2-oxoindolin-6-
yvlcarbamovi)-2-fluoro-d-methoxybenzamide, (Z3-N-(3((3, 3-dimethyi-d-(morpholine-d-carbonyvi)-

1 H~-pyrrob-2-vDimethvlene)-2-oxoindolin-6-vicarbamov )-2-uoro~4~-methoxvbenzamide, (Z3-N-(3-
{(3,5~dimethyl-4~{3~-morpholino-3-oxopropvii- 1 H-pyrrol-2-vDimethy lene)-2-oxoindolin-6-
vicarbamovi)-2-flucre-4-methoxy benzamide, {£3-V-(2-{dimethviaminoyathy D-3-{{6-{3-(2-Nlucro-4-
methoxvbenzovil-uraido2-oxmndolin-3-vhidengymethy -2 4-dimethy - LH-pyrrole-3-carboxamide,
{Z£3-N-(2-(diethylamino ety D-3-((6-(3-(2-fluoro-d-methoxy benzovijureido)-2-oxomdohn-3-
viideneymethy]}-2 4-dimethvl- 1 H-pyrrole-3-carboxanude, (£3-3-((6-{3-(2-fluoro-4-

methoxy benzoy Duretdo)-2-oxoindotin-3-videne imethy -2 4-demethy -N-{ 2-(pvirolidin- 1 -vllethy D)-
1 H-pyrrole-3-carboxamide, and Malic acid salt of {Z)~3-{{6-(3-2-fluoro-d-methoxybenroyijureido-
2-oxoindolin-3-yhdeneymethyiy-2 d-dimethv-N-(2-(pvrrolidin- Ty Detin -1 H-pyrrole-3-
carboxamide.

In another embodiment of the invention, the compound s selecied {froms the group consisting of
(2N -(3-((L H-pyrrol-Z-vDimethviene-2-oxoindolin-6-v1-N-(d-Nuoropheny malonamide, {2j-N -
{3-({1 H-pvrrol-2-vDmethy lene}-2-oxoindolin-6-vH)-A ~(4-methosy pheny hmalonanide, and (Z)-N-
{3-{{ 1 H-pyrrol-2-vDimethvlene)-2-oxomdolin-6-vH)-N-{d-methoxy phenviey clopropane-1.1-
dicarbosanide.

In another embodiment of the invention, the compound is selected from the group consisting of
{D3N-(3-((1 H-pvrrol-2-vmethylene}-2-oxoindolin-6-y1)-3-methyl-2-oxmmidazolidine- -
carboxamide, {(7)-N-(3-((1 H-pvrrol-2-yImethviene)-2-oxoindodin-6-vii-3-cvelopropel-2-
oxoimdazolidine-t-carbosamide, (2)-N-G-((1H-pyrrol-2-+methytene)-3-fuoro-2~oxeindolin-6-
vIF3-cyelopropyi-Z-oxoimidazolidine- -carboxamide, (2)-N-(3-((1 H-pyvrrof-2-yDnsethviens)-2-
oxoidolin-6-vi}-2-oxo-3-phenyhmidarolidine- L -carboxamide, {(Z3-N-(3-{{1H-pyvrrol-2-
vlmethyiene)-2-oxomdoln-6-v1)-3-{4-chiorophenyl)-2-oxoimudazolidine- -carboxannde, {Z3-N-(3-
{1 H-pyrrol-2-vmethyviene)-2-oxomndolin-6-v1)}-3-(3-chlorophenyl)-2-oxoinmudazolidine- 1-
carboxamide, (2»-N-(3-((1 H-pyrrol-2-vDimethviene)-2-oxoindolm-6-v1}-3-3 4-dichlorophenyl}-2-
oxoimidarolidine- t-carboxamide, {Z2)-N-3~{ 1 H~-pyrrol-2~-v1imethyleng)-2~oxomdolin-6~y1}-3-(4-
chloro-3-(rifluoro~-methyDphenviy-2~oxommidazohdine~ 1 ~carboxamide, (Z3-N-(3-{(1 H-pyrrol-2-
viimethvieng)-2-oxomndolin-6-y13-2-ox0-3-(d-(trifluoro~-methy Dphenvhinndazolidine-1-
carboxamide, (Z3-N-(3-((LH-pyirol-2-vDmethyiene)2-oxomndolin-é-v}-3~(4-fluoropheny 1)-2-
oxoimidazohdine-1~carboxamide, (Z)-N-G3-((1H-pyrrol-Z-vDmethviene)-2-oxoindolin-6-vi)-3-(2~
fluorophenyi)-2-oxotnudazolidine- 1 -carboxanude, ()-N-(3-{{1H-pyrrol-2~vimethvlene)-2-
oxoindolin-6-v1}-3-(4-methoxyphenyi}-2-oxotmidazolidine- 1 -carboxamide, {(Z£)-N-{3-{(1H-pyrrol-2-

3



16

Lk
"

WO 2013/158373 PCT/US2013/035177

vhmethvlened-Z-oxoindolin-6-v-2-oxo-3-p-tolviimida~-volidine- 1 -carboxamids, {(23-N-(3-{{1H-
pyivol-2-viymethy lene - 2-oxomndolin-6-v1)-3-(d-(dimethylamino -phenvi}-2-oxomudarolidine-1-
carboxamude, (Z3-N-G3-((LH-pyrrol-2-vhmethyviene}-2-oxoindolin-6-y1)-3-(2-fluore-4-

maethoxy phenyl }2-oxotmidazolidine- T -carboxamide, {2)-3-{{6-(3-(d-methoxy phenvi}-2-
oxoimidazohiding-{~-carboxgmido)-2-oxoindolin-3-vhidengymethy ] )-2 d-dimethyl- L -pyrrole-3-
carboxyvhe acid, (Z3-5-((6-3~cvclopropyl-2-oxoimidazolidine-~ 1 -carboxamido)-2-oxoindolin~3-
vhideneimathy -2 4-dimethyl- 1H-pyvirole-3-carbosvlic acid, {£3-2-(5-({6-(3-cvclopropvi-2-
oxotmdazolidine- -carboxamido}-2-oxoindolin-3-viidenemethy -2, 4-dimethy - L -pyirel-3-
viacenc acid, (£)-3-(5-((6-3~-cvclopropyi-Z-oxonmidazotidine- 1 -carboxamido)-2-ox oindolin-3-
vlideneymethvl}-2 4-dimethyl- 1 #H-pyerol-3-vDipropanoic acid, (Z)-3-((6-(3-(2-fluorophenyi)-2-
oxoimidaroliding-1-carboxamudo}-2-oxomndolin-3-yhdengymethy 13-2 4-dimethvl- Vi -pyrrole-3-
carboxylic acid, and {Z¥35-((6~(3-{2-fluoro-4-methoxyphenvi)-2-oxoimidazohdine- 1 -carboxamido)~
2-oxoindolin-3-yvhdeneymethyiy-2 4-dimethvi-1 H-pyrrofe-3-carboxvhe acid,

In another embodiment of the invention, the compound is selected from the group consisting of
{(Z3-N-G-(() H-pyvrrol-2-vyDmethy lene}-2-oxoindolin-4-y1)- 1 -(4-fluorophenyl }-2-ox0-1,2-
dibydropyndine-3-carboxanude, (ZF-N-G3-((1 H-pyrrol-2-vhimethvlene)-2-oxoindolin-3-v1)- {4~
fluorophenyl)-2-axo-1 2-dihydropyridine-3-carhoxamide, CZ2-N-G-({1 H~pyriol-2-vDmethylene)-2-
oxomndolin-6-vi)-2-0x0--phenyi-1 2-dihvdropy ridine-3-carboxamide, (Z)-N-(3-{{1#-pvrrol-2-
vlymethviene)-2~oxomdolin-6-v1)- -{d-methoxy phenvl}-2-ox0- 1, 2~dihvdropyridine-3-carboxamide,
{ZR-N-3-((1H-pyrral-2-yDimethyvlene)-2-oxoindolin-6-y 13- 1 -{4-fluoropheny}-2-oxo-1 2-
dibwdropyridine-3-carhboxamide, ¢Z2--N-3-((1 H-pyrrol-2-vDmethvlene)-2-oxoindolin-o-v13-1-(4-
chlorophanyli-2-oxo-1.2-dihy dropyridine-3-carboxamude, (Z)-N-(3-((LH-pvivol-2-vDimethylene)-2-
oxomndolin-6-vh)-1-(d-chloro~{ 3-nfluoromethy Dphenyl)-2-oxo- 1, 2-dihy dropy ridine-3-carboxamide,
(£)-N-03-{{ L H-pyrrol-2-vDimethy lene)-2-oxomndolin-6-v - 1-{3 4-dichlorophenyi-2-oxo-1,2-
dihvdropyrdine-3-carboxamide, (Z--N-(3-((1 H-pyrrol-2-viimeathviene)-2-oxoindolin-6-v{}-2-ox0-1-
{p-tolyli-1 . 2-dibvdropyridine-3-carbosamide, (Z-N-(3-{{1H-pyrrol-2-vDymethyvlene)-2-oxomdolin-6-
v -(4-(nfluoromethy Dphenyi}-2-oxo-1,2-dihydropyridine-3-carboxamide. (Z}-N-(3-((1H-pyrrol-
2-viymethylene)-2-oxoindolin-6-y1)-1-(3-{trifluoromethylphenyvi-2-oxo- 1, 2-dilv dropy ridine-3-
carboxamide, (Z)-N-(3-{(1 H-pyrrol-2-vDimethviene)-2-oxomdolin-6-vii- 1 -{ 3-chloropheny - 2-oxo0-

1. 2~dihvdropyridine-3-carbosamude, (Z}-N-(3-{{1 H-pvrrol-2-vimethyviene}-2~oxomdolin-H-yij-1-{2-

fluorophenyi)-2-axo-1,2-dihydropyridine-3-carboxamide, (Z2-N-(3-({1 H-pyrrol-2-v inethyiene-2-

oxoindolin-6-vi}~l-methvi-2-oxo~1 2-dihvdropynidine-3-carboxamide, (Z-N<(3-({ 1 H~pyrrol-2-

vimethvieng)-2~oxomdolin-6- - -(2-hvdroxyethy}-2-ox0- 1 2-dibydropyridine-3-carboxamide,

{Z-N-C3-((1 H-pyrrol-2-vDmethvleng)-2-oxoindolin-7-v 1)~ 1 -{(d-fluoropheny - 2-ox0-1,2-

diby dropyridine-3-carboxamide, (Z2)-N-(3-((3.5-dimethyl- 1 H-pyrrol-2-y Dimethviene)-2-oxoindolin-6-
G
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vi}-1-{4-fluorophenv}-2-oxo-1, 2-dihv dropyviidineg-3-carboxamide, (Z2-3-((6-{1-{4-Tluorophenvi}-2-
oxo-1.2-dihvdropyvridine-3-carboxanudo)-2-oxoindolin-3-viideneymethyi)-2,4-dimethy - 1 H-pyrrole-
3~carboxylic acid, (£)-2-{3-(0-(1-(d-fluorophenvl}-2-oxo-1,2-dibv dropyridine-3-carboxamido)-2-
oxoindotin-3-viideneymethv -2 d-dimethv -1 H-pyevol-3-vDacetic acid, (Zj-3-{3-{{6-(1-{4-
fuorophenvi)-Z-oxo~-1,2-dihvdropyridine-3~carboxamido-2-oxondohn-3-y hdene)methy 13-2 4~
dimethyl-1H-pyrrol-3-vDpropanoic acid, (Zj-methy-3-(3-{{6-(1-(4-Huorophenyi)}-2-oxo-1.2-
dibwdropynidine-3-carboxamido)-2-oxoindolin-3-vlidene ymethyh-2 4-dimethvi- 14 -pyrrol-3-
vhpropancate, and (£3-2. 4-dimethyl-5-((6-(1-methyi-2-oxo-1 2 -dihvdropy nidine-3-carboxamadod-2-
oxoindolin-3-viideneymethvl)- LH-pyrrole-3-carboxylic acid.

In another embodiment of the invention, the compound s selected from the group consisting of
{(Z3-N-3{1 H-pyerol-2-vDimethviene)-2-oxoindolin-6-vi)-d-oxo-3-phenyi- 1 4-dihvdropyridine-3-
carboxamide, (Z)-N-(3-((1 H-pyrrol-2-vDmethviene)-2-oxoindohin-G-v)-3-(4-methosypheny D-d-oxo-
{ d-dihvdropynidine-3-carboxamude, {(Z)-N-(3-((1 H-pyrrol-2-vimethviene)-2-oxomdolin-6-vi)-53-(4-
fluorophenyi)-4-oxo-1 4-dibvdropyridine-3-carboxamude, (Z)-N-3-({1 H-pyrrol-2-vlimethviena)-2-
oxomndolin-6~y1)-3-(d-chloropheny D-d-oxo~1 d-dihvdropy ndine-3-carboxamide, {Z}-N-(3-({(1 H-~
pyreol-2-vhmethy lene)-2-oxomdolin-6-v1)-5-p-tolyl-4-oxo- 1 4-dibydropyridine-3-carboxamide, {2)-
N-(3-((1 H-pyrrol-2-v Dmethylene)-2-oxoindolin-6-v13-5-(3-chloropheny}-4-oxo-1 4~
dihvdropyvridme-3-carboxamide, (Z--N-(3-({1H-pyrrol-2-viimethviene)-2-oxomdotin-6-v }-4-0x0-5-
{4-{influoro-methyDphenyi}- 1 d-dihvdropyridine-3-carboxamide, (Z}-NA3-{1H-pyrrol-2-
vhmethylene)-2-oxaindolin-6-y1}-4-oxo-5-(2-Buoropheny )-1 d4-dibyv dropyridine-3-carboxamide,
{Z-N-(3-(( L H-pviral-2-vDmethyvlene)-2-oxoindolin-0-vi)-4-oxo-3-{ 2 4-diflucropheny)-1 4-
dihydropyrichine-3-carboxamade, (Z2R-N-3-((1LH-pvrrol-2-vmethylene}-2-oxondolin-6-y13-4-ox0-3-
(3,5-diftaorophenyi)-1 d-dihvdropyridine-3-carboxamide, (Z}-N--{1H-pyrol-2-vipmethyiene)-5-
fluoro-Z-oxoindolin-6-y 1-5-(4- flnoraphenyl }-d-oxo- 1 d-dihvdropyndine-3-carboxanude, (Z)-N-(3-
{{1 H-pyrrol-2-viimathylene)-2-oxomndolin-6-v1}-3-{(4-Tuoropheny -1 -methyv i-4-oxno-1,4-
dihvdropyridine-3-carboxamide. (ZN-3-{(1 H-pyrrol-2-vymethviene)-2-oxeindolin-6-vi}-3-methyl-
4-ox0-1,4-dihy dropyridine-3-carboxamide, (Z}-N-(3~((3,5-dimethyl-1 H-pyrrol-2-vmethyiens)-2-
oxotndolin-6-y1)-3-(4-fluorophenyl)-d-oxo-1 d-dihy dropyridine-3-carboxamide, (Z}-3-((6-(5-(4-
fluorophenvi)-d-oxo-1 d-dihvdropyridine-3-carboxamido - 2-oxoimdolin-3-vlidenemethv}-2,4-
dimethvl- L -pyrvole-3-carboxylic acid, (Z}-5-((d(5-{4-methoxyphenyl-d-oxo-1 d-dihydropyridine-
3-carboxanudo}-2-oxaindolin-3-vlidenehmethyi)-2 4-dimethy -1 H-pyrrofe-3-carboxvlic acid, (-

2 d-dimethy 1-5-({6-{ S~-methvi-4-oxo-1 d-dihvdropvridime-3-carboxamido)- 2-oxoindolin-3-

vhideneymethyl -1 H-pyrrofe-3-carboxyvlic acid, (2)-2-(5-((6-(5-(3-Duorophenyi)-d-oxo-~1, 4-

dihwvdropy ridine-3-carboxamidoe)-2-oxoindolin-3-vlidene ymethy D-2 d-dimethvi- 1 H-pyrrol-3-

vhacetic acid, (2)-3-(3-((6-(3-(4-Ntuorophenyl}-d-oxo-1 4-dilwvdropy ridine-3-carboxamido)-2-
10
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oxomdolin-3-vhdengmymethy -2 d-dimethvi-1H-pyrrol-3-v ipropanocic acd, (Z1-3-{(6-(3-{4-
fluorophenyi)-d-oxo-1 4-dibydropyridine-3-carboxamido)-2-oxoindolin-3-vlideneymethy D-d-methyvi-
LH-pyrrole-2-carboxvlic acid, (£)-3-(5-{{0~(3-(2.4-difluorophenvi}-d-oxo- 1 4-dilev dropyridine-3-
carboxamido}-2-oxoindolin-3-vhideneymethy] -2 4-dimethyl-1H-pyrrol-3-y lipropanoic acid, (£)-3-
{3-{{6-(3-(3, 5-diftaorophenyi}-4-oxo- | 4-dibvdropy ridine-3-carboxanudo)-2~oxeindolin-3-
vhdenedmethy -2 4-dimethy - 1 H~pyrmol-3-vjpropanoic acid, (Z}-N-(3-((3 S-dimethyi-d-(4-
methyvipiperazine-1-carbonv}- L #-pyrrol-2-vimethvieng)-2-oxoindolin-6-vi}-3-{(4-fluorophenvi)-4-
oxo-1 4-dibvdropysichne-3-carboxamide, (2-N-(3-{(3.3-dimethyl-4-(2-{d-methyipmperazin-1-v)-2-
oxoethy -1 H-pyrrol-2-vhmethylene)-2-oxoindolin-6-v)-3-(4-fluorophenyi)-d-oxo-1,4-

diby dropyridine-3-carboxanude, (Z-N-(3-((3,5-dimethyvi-4-(3-{d-methvipiperazin-1-v1)-3-

oxopropy -1 H-pyrrol-2-v Dimethy lene)-2-oxomdolin-6-vD-3-(4-Nuorophenyi)-4-oxo-1 4-
dihvdropynidme-~3-carhoxamide. {Z-N{34(3, 5-dimethyl-4-{morpholing~4~carbony - L H-pyrrol-2-
vhymethylene)-2-oxoindolin-6-v1}3-3-(4-fluorophenyly-d-oxo-1 d-dihvdropyridine-3-carboxamide,
{23-N-(3-{(3 S-dimethyl-4-2-morpholino-2-oxoethv -1 H-pyrrol-2-vipmethy lene)- 2-oxoindolin-6-
vIA-{d-fluoropheny D-4-ox0-1 4-dihy dropyridine-3~catboxamide, (Z}-N-(3-((3_ S-dimethy]-4-{4-
methylpiperazine- L -carbony 1)~ 1 H-pyvrrod-2-y-methyviene - 2-oxoindolin-6-y1)-5-(d-methoxy phenyl}-
d-oxo~1 4-dihvdropyridine-3-carboxanide, (2)-N-(3-((3.5-dimethv-4-{morpholine-d-carbony i)~ 17~
pysrol-2evi-methy leng)-2-oxoindolin-6-v{)-3-{4-methoxyphenvi)-d-oxo-~1 4-dihv dropyvridine-3-~
carboxamide, and (Z-N-(3-((3_S-dimethy |-4-(2-{ pyrrohidin- Ly DethyDearbamoy - LH-pyivol-2-
vhymethylene)-2-oxaindolin-6-y1}-5-{4~methoxy pheny}-4-ox0- 1 4-dibydropyridime-3-carboxamide.

I another aspecd, the mnvention relates to a pharmaceutical composifion comprising a
therapeaticatly effective amout of a compound as aforementionad, or a sall, solvate, hvdrate or
prodrug thereof, and 8 pharmaceutically acceptable carner or excipient,

In another aspect, the invention relates o a compmund or a pharmaceutically acceptable salt, a
sudvate or hyvdrate, a prodrug, or a metabolue thereof as aforementioned for use as an anti-tumor
agent for treating cancer.

In one embodiment of the mvention, the cancer is at least one selected from the group consisiing
of lung cancer, colorectal cancer, Hiver cancer and acute myelomonocytic leukenia.

These and other aspects will become apparent from the following description of the preflerred
embodiment taken in conjunction with the following drawings, although varations and modifications
theremn may be affected without departing from the spirit and scope of the novel concepts of the
disclosure.

The accompanying drawings Hlustrate one or more embodiments of the invention and, together

with the written description, serve 1o explain the prnciples of the invention. Wherever possible, the
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same refarence mambers are used throughout the drawings to refer fo the same o liks elements of an
enbodiment.

BRIEF DESCRIPTION OF THE DRAWINGS

FiGs. 1A-B show the effects of the compound D70 (10 gM) on mRNA level of p-Aur B {(A) and
phistone H3 {B) in AS49 (Jung cancer), HCTH6 {colon cancer), HepG2 (fiver cancer) and PANCH
{Pancreatic cancer) cells after 4 b treatment assessed by Dot blot analysis. Reference standard
AZDHIS2-HQPA (10 M)

FIG. 2 shows the compound D134 suppressed the tumor stze in mice.

DETAILED DESCRIPTION OF THE INVENTION
DEFINITIONS

The term “amne™ refers o -NHy. The amino group can be optionally substituled as defined
herein for the term “substitwted.™ The term “alkylamine” refers to -NRs, wherein at least one R 18
alkyl and the second R is alkyl or hydrogen. The term “acylamine refers o N{R)C(=0)IR, wherein
gach R 13 independently hvdrogen, alkyl, or arvl,

The ferm “acy]” group refers to a group containing a carbonv| moiety wherein the group is
bonded via the carbanyl carhaon atom. The carbony! carbon atoro 12 also honded to another carbon
atory, which can be part of an alkvl, aryl, aralky cycloatkyl, cvcloalkylalkyl, heterocyclyl,
heterocvelvlalkvi, heteroayl, heteroarvialky! group or the like. In the special case wherem the
carbonvi carbon atom 13 bonded to 8 hydrogen atom, the group is a “formvi” group. an acyl group as
the term is defined heran, Other examples include acetyl, benvovl, phenviacetvl, pyridviacetvl,
cinnamovl, and acrviovl groups and the like. When the group containimng the carbon atom that is
bonded to the carbonyl carbon atom contains a halogen, the group s termed a “haloacvl” group. An
example is a trifluoroacety! group.

The term “atkvl™ refers to a Cy-Cie hydrocarbon contaming normal, secondary, tertiary or evehie
carbon atoms. Examples are methyl, ethyl, bpropyl, 2-propyl, Fbutyl, 2-methvi-1-propvi Giso-
butvl, ~CHCH(CH; 1), 2-bubvl (sec-butvl, ~CHICH)CHCH;), 2-methyi-2-propyl (tert-butyl, ~
C{CHD), T-pentyl, 2-pentvl 3-pentyl, 2-methyl-2-buty], 3-methyl-2-butyl, 3-methyt-1-butyl,
2-methyvl-1-buivl, I-hexvl, 2-hexyl, 3-hexyl 2-methyl-2-pentvl, 3-methyl-2-pentyl, 4-methivi-
2epentvl, 3-meathyl-3-pentvl, Z-methvi-3-penty], 2 3-dimethyl-2-butyl, 3 3-dimethyi-2-butvl

The alkyl can be a monovalent hydrocarbon radical, as described and exemplified sbove, orut
can be a divalent hvdrocarbon radical {i.e., alkviensg),

Thie alkvl can optionally be substituted with one or move alkoxy, halo, haloalkvl, hvdroxy,
hvdrosvalkyl, arvl, hateroarvl. heterocvele, eveloatkyl, alkanovl, alkoxyearbonyl, amino, imino,
atkylamine, acylanuna, nitro, tnftucromethyl, trlluoromethoxy, carboxy, carboxyalkyl, keto, thioxo,
atkvithio, alkvisulfinvi, alkvisulfonyl, cvano, acetamide, acetoxy, acetvl, benzamido,
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benzenesulfingd, benzenesulfonamidn, benzenesulfonvi, benzenssulfonviamine, benzovl,
benzovlanuno, benzovioxy, benzyl, benevioxy, bensyloxvearbonyvl, benxylthio, carbamoyl,
carbamate, isocyvannato, sudfamovl, sullinamovl, sulfine, sullo, sulfoamino, thiosulfo, NR'R” and/or
COOR”, wherein each R and R are independently H, alkvl, alkenvi, arvi, heteroarvl, heterocvele,
eveloatkel or hydroxy. The alkyl can optionally be interrapted with one or more non-peroxide oxy
{~0-), thio {(~8~}, imino (~N{H)-). methvlene dioxy (-OCH,O-), carbony! (~C(=0)-). carboxy (-
CEMO-), carbonvidiony OCEONI-, carboxviate (-OCEQY-), ning {C=NH), sulfinyl (SO} or
sulfony (SOQy). Addiionally, the alkyvl can optionally be af least paritally unsaturated, thereby
providing an alkenyl.

The term “alkoxy™ refers o the group alkvi-O-, where alky] 1s defined herein. Preferred alkoxy
groups clude, e.g.. methoxy, ethoxy, #-propoxy, iso-propoxy, #-butoxy, fers-butoxy, sec-butoxy,
i~pentoxy, a-hexoxy. 1.2-dimethvibutoxy, and the ke

The alkoxy can optionally be substituted with one or more hale, haloalkyl, hydroxy,
hvdroxvatkvl, arvi, heteroarvl, heterocycle, cveloatkyl, alkanovl, atkoxvearbonvl, anuno, imino,
atkyvlamino, acvlamino, miro, triftuoromethvl, srifluoromethoxy, carboxy, earboxyalkyl, keto, thioxo,
atkvithio, alkvisullinvl, alkyisulfonvl, cvano, acetanudo, acetoxy, acetvl, benzanido,
benzenesulfinyl, benzenesulfonamido, benzenesulfonyl, benzenesutfonvianine, henzoyl,
benzovlammo, benzovioxy, benzyl, bensviony, benzyloxyearbonyi, benzylthio, carbamoyl,
carbasmate. isocyannato. sulfamoyl, sulfinamoyl, sulfine, sulfo, sulfoamino, thiosulfo, NR'RY and/or
COOR", wherein each R™ and RY are independently H, alkyl, alkenvl, arvl, heteroarvl, heterocycle,
cveloalkel, or hvdroxy,

The term “atkoxycarbonyl” refers to ~CEGI0OR (o “COOR™), wheremn R is an alkyl group as
previously defined.

The terms “amide™ {or “amido™) refer to C- and N-anude groups, L.e., -C{ONR,, and -NRC{OR
groups, respectively. Amade groups therefore nclude bul are not himited to carbamovi groups (-
C{ONH») and formamude groups (GNHC{OMH),

The terms “anudine” or “amidino” refer to groups of the formula -CINRINR,. Typically, an
amicino group is ~CINHINH,.

The term “arvi” refers to an unsatwrated aromatic carbocyelic group of from 6 to 20 carbon atoms
having a single ning (e g.. phenvl) or multiple condensed (fused} rings. wherein at least one ving i
aromatic {e.g., naphthvi, dihvdrophenanthrenyvi, fluorenyl, or anthrvl). Preferred arvis include
phenyi, naphthyl and the like. The arvl can optionally be a divalent radical, thereby providing an
arviene.

The aryl can optionally be substituted with one or more alkel, alkenvi, alkoxy, halo. haloalkyl,
hvdroxy, hyvdroxyvalkyl, arvl, heteroaryl, heterocycle, eycleatkyl, alkanovl, alkoxyoarbonyl, aming,
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i, alkviamino, acviamino, nitvo, riftuoromethvl, trifluoromethoxy, carboxy, carboxyalkyl, keto,
thioxe, alkylthio, atkvisullinvl, alkyisulfonyl, cvano, acetanido, acetoxy, acetvl, benzanudo,
benzenesulfinyl, benzenesulfonamido, benzenesutfonyvl, benrzenesulfonyviamino, benrovl,
benzoviamino, benzovioxy, benzyl, bensviony, benzyloxyearbonyvi, benzylthio, carbamoyl,
carbamate. isocvannato. sulfamovl, sulfinamoyl, sulfine, sulfo, sulfoamino, duosulfo, NR'RY andfor
COOR", wherein each R” and R are independently H. alkyl, alkenvl. arvl, heteroarv], heterocycle,
cveloalkel, or lvdroxy,

The terms “arvioxy™ and “arvialkoxy™ refer to, respectively, an arvl group bonded 1o an oxygen
atom and an aralkyt group bonded 1o the oxygen atom at the alkvi moeity. Exaroples include but are
not limited 1o phenoxy. naphthvioxy, and benzyloxy.

The term “carbocy cle™ refirs to a saturated, wnsaturated or aromatic ring having 3 {0 8 carbon
atoms as a monocvele, 7 to 12 carbon atoms as a bicyele, and up to about 30 carbon atoms as a
polveycle. Monocvelic carbocyeles typically have 3 to 6 ning atoms, stil more tvpically § or 6 ning
atoms. Bievelic carboeyeles have 7 to 12 ring atoms, e.g., arranged as a bicvclo {4.5], |55 {3.6] or
|6.6] svstem, or 92 or 10 ring atoms arranged as a bicyelo 13,61 or [6.6] system. Examples of
carbocyeles mclude cyelopropyl, cyclobutyl, evelopentyl, T-cyclopent-t-envl, I-eyclopent-2-enyl, 1-
cyclopent-3~envi, cvelohexvl. T~cvelohex~t-envl, 1~cvelohex-2-envl, T-cvelohex-3-enyi, phenyl,
spirvl and naphthyl. The carbocvele can be optionally substituted as described above for alkvl
SrOups.

The term “carboxy!” refers 1o ~COOH.

The term “ovcloalkyl” refers to cyclic alkyl groups of from 3 to 20 carbon atoms having a single
cvolic ring or multiple condensed rings. Such cvcloalkyl groups include, by wav of example, single
ring structures such as cyclopropyl, cyclobutyl, evclopentyl, cyclooctyl, and the tike, or muluple ring
structures such as adamartanvi, and the like.

Tha cyveloalkyvi can optionally be substitated with one or more alkyvl, alkenvl, alkoxy, hale,
haloalkyl, hvdrowy, hydroxyalkyl, arvl, heteroaryl, heterocycle, cycloalkyl, alkanovl,
alkoxycarbonyl, anmuno, tmuno, slkylamino, acvlamino, nitro, irfluoromethyl, rifluoromethoxy,
carboxy, carboxvatkyi, keto, thioxo, alkylthio, albyvisulfingd, atkvisolforyl, cvano, acetanudo,
acetoxy, acetvl, benzamido, benzenesulfinyl, benzenesulfonamido, benzenesuolfonyvi,
benzenesulfonviamino, benzovl, benzoviamino, benzovioxy, benzyl, benzvioxy, benwsloxvearbonyl,
benzvithio, carbamoyl. carbamate. isocvannato, sulfamovi, sulfinamovl, sulfino. sulfo, sulfeanuno,
thiosulfo, NR'RY andfor COORY, wherein each R® and RY are mdependently H, alkyl, alkenvl, arvl,
heteroarvl, heterocyele, eveloalkyl, or hvdroxy.

The cvcloatkyl can optionally be at least partially unsaturated, thereby providing g cveloalkenyl
Additionally, the cvcloalky! can optionally be a divalent radical, thereby providing a cvcloalkyvlene.
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The {erm “an effective amount”™ refers to an amount sullicient to effect beneficial or desired
resulis. An effective amount can be adnunistered in one or more admimstrations, applications, or
dosages. Determination of an effecttve amount for a given admiustration 15 well within the ordinary
skill in the pharmaceutical arg.

The term “exchanged™ s intended to indicate that in between two or more adjacent carbon atoms,
and the hvdrogen atoms 1o which thev are attached {e.g.. methyl (CHz), methylene (CHy), or methine
(CH}), indicated in the expression using “interrupted” is inserted with a selection from the indicated
groupds), provided that the each of the indicated atoms™ normal valency s not exceeded, and that the
interruption results in a stable compound. Such suwitable indicated groups include, e.g., with one or
more pon-peroxide oxy (-0, thio (-8, imino (-N(H}-), methyiene dioxy (-QCH,0-), carbonyl
{~C{=0-), carboxy GCEOQI0-), carbonvidiony OCEOY0-), carboxviate (HOCEO-), 1ming
{C=NHj}, salfinel (SOY and sulfony] (S04)

The term “halo™ refers to fluoro, chlore, bromo, and iodo. The term “halogen™ refers 1o Huorine,
chlorine, bromine, and iodine. The term “haloalky!” refers to alkv! as defined herein substituted by

1-4 halo groups as defined berein, which may be the same or different. Representative haloatkyvl

bromooctyl, 3-bromo-t-chlorcheptyl, and the hike.

The term “heteroarvl” is defined herein as a monoevelice, bieyelic, or trievelic ring svstem
contaming one, two, or three aromatic nings and contaimng at teast one mirogen, oxygen, or sulfur
atom in an aromatic ring, and which can be unsubstituted or substituted. The hetercaryl can
optionally be a divalent radical, thereby providing a heteroarviene. Examples of heteroaryl groups
nchude, but are not linted to, 2H-pyvirolvl, 3i-mdolvl, 4H-quinolizmyl, 4uff-carbarzolvl, acridiny,
benzofAithienyl, benzothiazolyvl, f-carbolinyl, carbazolvl, chromenyl, cimnachnyl,
dibenzolb.difuranyl, faranyl, vl imidazobvl, dizolyvl, mdazolvl, indodizinvl, indolyvl,
isobenzoturany!, womdolyl, isoquinoly], isothiazolyl, woxazolvl, naphthvridinvl, naptho{2.3-81,
oxazolyl, perinudinyl, phenanthndinv, phenanthroline], phenarsazinyl, phenazinyl, phenothiazinyl,
phenoxathunyl, phenoxazinvi, phthalazinvi, ptendinvi, purinvl, pyranyl, pyrazinvl. pyvrazolvi,
pyridazinyl, pyndyl, pynpudinel, pyrimdinvl, pyrolvl, quinazobined, quinolvl, qumoxalinyl,
thradiazolyl, thisathrenyl, thiazolyl, thienvl, triaxolyl, and xanthenyl. In one embodiment the ferm
“heteroarvi” denotes a monoeyclic aromatic ring containing five or six ring gfoms containing carbon
and 1, 2, 3, or 4 heteroatoms independently selected from the group non-peroxide oxygen, sulfur,
and N{Z) wherein Z is absent or s H. O, alkyvl. phenvil, or benayl In another embodiment heteroaryl
denotes an ortho-fused bicvelic heterocvele of about eight to ten ring stoms derived therefrom,
particutarly a benz-derivative or one denved by fusing a propvlene, or tetramethviene diradicat

thereto,
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The heteroarvi can oplionally be substituted with one or more alkyvl, atkenyl, alkoxy, halo,
haloalkyl, hydroxy, hvdroxyalkyl, arvl, heteroarvl. heterocyele, cveloalkyvl, atkanovl,
alkoxyearbonyl, amino, imino, alkvlamino, acylamino, nitro, triflucromethvl, nfluoromethoxy,
carbony, carboxvatkyl, keto, thioxo, alkylthio, atkvisulfinvl, allovisulfonvl, cvano, acetamido,
acetoxy, acetv], benzanudo, benzenesulfinv], benzenesalfonarudo, benzenesulfonyl,
benzenesulfonylamino, benzovl, benzovianmuno, benzovioxy, benzyl, benzyloxy, benzvloxycarbonyl,
benzylthio, carbamovl, carbamate, 1soeyannato, sulfamovl, sulfinamoevl, sulfine, sulfe, sulfoaming,
thiosulfo, NR'R” and/or COOR®, wherein each R and RY are independently H. alkvl, alkenvl. arvl,
heteroarvi, heterocvele, evcloatkyl, or hydroxy.

The term “heterocvcle” or “heterocyclyl” refers to g saturated or partially unsaturated ring
svstem, containing at feast one heteroatom selected from the group oxvgen, nitrogen, and sulfin, and
optionslly substituted with alkyl, or C=0)0R", wherein R” is hvdrogen or alkyl. Typically
heterocycle 15 a monocyelic, bievelie, or tricyche group comtaiming one or more heteroatoms selected
from the group oxvgen, nitrogen, and sulfur. A heterocycle group also can contain an oxo group
(=) altached to the ring. Nop-limiting examples of heterocvele groups include 1.3~
dibydrobenzofuran, 1 3-dioxolane, 1 d4-diovane, | d-dithiane, 2H-pyran, 2-pyrarohine, 4H-pvran,
chromanyl, imidazolidingl, imidazolinyl, indohinyl, 1sochromanyl, isoindehinyl, morpholine,
piperazinyl, pipendine, pipenidyl, pyrazolidine, pyrazolidinvl, pyrazolinyi, pyrrolidine, pyrroline,
quinuchidine, and thiomorpholine. The heterocyele can optionally be a divalent radical, thereby
providing a heterocvelene,

The heterocvede can optionally be substituted with one or more alkyi, alkenyl, alkoxy, halo,
haloatkyl, hyvdroxy, hvdroxvalkyl, asvi, heteroarvi, heterocvele, oveloalkyl, aikanovi,
atkosvearbonyl amine, imino, atkviamino, acylamino. nitro, tnfluoromethyl, tnfluoromethoxy.
carboxy, carboxyatkyl, keto, thioxo, alkylihio, atkyvisulfinvi, alkvisulfonvl, cvano, acetamido,
acetoxy, acelyl, benranudo, benvenesulfinyl, benrenesulfonanude, benzenesulfonvi,
benzenesulfonylammo, benzovl, benzoviamino, benzovioxy, benzyl. beneyloxy, benzyvloxycarbonyl,
benwylthio, carbamoyl, carbamate, 1socyanmato, sulfamoyl, sullinamoyvl, sulfino, sulfe, sulfoamino,
thiosulfo, NR'R” and/or COOR®, wherein each R and R are independently H, alkyl, alkenyl, aryl,
heteroaryl, heterocvele, cycloalkyt, or hvdroxy.

Examples of nirogen heterocvoles and hateroarvis include, but are not limated to, pyrvole,
mdazole, pyvrazole, pyvridime, pyrazing, pyvanuding, pynidazine. indolizing, 1soindole, indole,
indazole, parine, quinolizine, isoquincline, quinoline, phthalazine, naphthyvipyndine, quinoxaline,
qumazoline, cinnoline, ptenidine. carbazole, carboline, phenanthridine, acridine, phenanthroline,

isothiarole, phenguine, isoxarole, phenoxgrine, phenothiazine, tmidazohdine, inudaroline,
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pperidine, piperazine, indolineg, morpholino, pipendinyd, tetrabydmofuranyvi, and the hike as well as
N-alkoxy-nitrogen containing heterocycles.

The term “hvdrate” refers 1o the complex where the solvent molecule is water,

The term “imino” refers to ~C=NH. The imino can optionally be substituted with one or more
alkyvl, atkenvl. alkoxy. arvl, heteroarv, heterocvele, or eycloatkyl

As used herein, the term “metabolite™ refers to any compound of the Formula (A} produced in
vive or it vitro from the parent drug, or 1s prodrugs.

The term “oxo” refers to =0,

The term “pharmaceutically acceptable salis” refers to lonic compounds, wherein a parent non-
oni¢ compound is modified by making acid or base salts thereof.

The term “prodrug™ refers to anyv pharmaceutically acceptlable form of compowuwnd of the Fornuda
{A). which, upon admumistration o a patient, provides a compound of the Formula {A).
Pharnaceuticallv acceptable prodrugs refer to a compound that is metabolized, for example
hvdrolvzed or oxidized, in the host to form a conpound of the Formula (A). Typical examples of
prodrugs include compounds that have biologically Iabile protecting groups on a fumctional moiety
of the active corapound. Prodrugs include compounds that can be oxadized, reduced, anunated.
deaminated, hydroxylated, dehvdrosvlated, hvdrolyzed, dehydrolvzed, alkyvlated, dealkylated,
acylated, deacviated, phosphorviated. dephosphorviated to produce the active compound. The
prodrug can be readily prepared from the compounds of Formula (A) using methods known in the
art.

The term “substituted” is imended fo indicate that one or more hvdrogens on the atoun indicated
i the expression using “substituted” 1s replaced with a selechion from the indicated groupis),
provided that the indicated atom’s normal valency is not exceeded, and that the substitation results in
a stable compound. Suitable indicated groups include, e.g., atkyl, alkenvl, alkylidenvl, alkenvlidenvl,
atkoxy, hale, haloalkyl, hvdroxy, hivdroxyalkyvl, arvi, heteroaryl, beteroovcle, oveloalkyl, alkanovl
acyloxy, alkoxvearbonyvl, anune, nnino, alkviamine, acylamino, niro, trifluoromethyvi,
mnifluoromethoxy, carboxy, carboxyaltkyl, keto, thioxo, alkyithio, alkyvisulfing, alkylsulfonyvi, cvano,
acetanudo, acetoxy, acetvl, benzamido, benzenesulfinvl, benzenesulfonamide, benzenesulfonyvi,
benzenesulfonviamino, benzovl, benzoviamino, benzovioxy, benzyl, benzyvioxy, benzsloxycarbonvi,
benzylthio, carbamovl. carbamate. isocvanato, sulfamovl, sulfinamovi, sulfino, sulfo, sulfoamimo.
thiosulfo, NR'RY andfor COOR”, wherein each R® and R are independently H, alkyl, atkenvl, arvl,
heteroarvi, heterocyvele, oveloatkyl, or hydrosy. When a substituent is oxo {ie., =0} or thioxo {ie,
=8} group, then two hvdrogens on the atom are replaced.

A solvate 15 a composttion formed by solvation (the combination of soelvent molecules with
meolecules or tons of the solnte}. A hvdrate is a compound formed by an incorporation of water, A
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conformer 1s a stracture that 1s a conformational somer, Conformational isomerism i3 the
phenomenon of molecules with the same structural formula but different conformations (conformers)
of atoms about a rotating bond. Salts of compounds can be prepared by methods known to those
skilled in the art. For example, salts of compounds can be prepared by reacting the appropriate base
or actd with a stoichiometric equivalent of the compound.

Preparation of Compounds of Formula (D). (I1), (31D and V)

The compounds of this invention may be made by vanety of methods, including standard
chemistry. Compounds of fornmula (1), wherein Y is oxygen, 7 is ~NH-. V is bond, and R s
hydrogen, R* is optionatly substituted arviheteroarvl, R optionally substituted arvl and R is

hydrogen or fluoro, may be prepared from conpounds of formuia (V)

4
Q ‘ E,};}'\\\,,,«'\

NN \V/L\Nﬁ(:)
H

N

wherein, R optionally subsiituted aryl and R is hvdrogen or fluore, by treatment with an
arvitheteroary] aldehy de compounds of formula (VI RIR*C=0, wherein, R’ is hydrogen and R is
optionally substituted arvlheteroaryl.

Suitable conditions for process include stiming compounds of formula (V) and formula (VI in a
suitable solvent such as sthanol, at a suitable tenperature, such as reflux temperature of the solvent
in presence of a suttable base such as pyrvolidine, for 4-72 hrs.

Alternatively, process may be carned out under microwave irradiation (CEM, Discover), at 100
¢, for 10-15 minutes.

Compounds of formula (V), wherein B oplionally substitated ary] and R* is hydrogen or fluoro,

may be prepared from compounds of formula (Vi)

4
;i‘?\}r"’ =0
HoN Ty Ay
H
(VR

wherein, R is hydrogen or flucro, by treatment with an arvl isoevanate compounds of formula
{VII): R'CONCO, wherein R” optionally substituted aryl.

Suitable conditions for process include stirring compounds of formula (VI and formula (Vi)
under argon, in a suitable solvent such as acetonilrile. at a suitable temperature. such as 70-80 °C for

3-12 hrs

18
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Compounds of formala (VD). wherein, R’ s hvdrogen and R® iy oplionally substituted
arvl/heteroarvl, are known compounds which are comumercially available or can be prepared
according to methods known to one skilled m art.

Compounds of formuda (VIHI}, wherein, R ix hvdrogen or fluoro, are known compounds which
are commercialty available or can be prepared according to methods known 1o one skilted in art,

Compounds of formula (VID, wherein R optionally substituted arvl, may be prepared from
compounds of formuda {(IX) RICONH:. wherein R’ optionallv substituted arvl, by treatment with
oxaly! chioride.

Suttable conditions for process include stirring compeounds of formula (IX) and oxalvl chloride in
g suitable solvent such as dichloromethane under argon, at a suitable {emperature, such as 40 C for
20~40 hrs.

Cosmpounds of formula (IX), wherein R” optionally substituted arvl are known compounds which
are commercially available or can be prepared according 1o methods known 1o one skilled in art,

Compounds of formula (1), wherein Y is oxvegen, Z is ~CR'R®-, V is -NH-, md R’ is hydrogen,
R* is optionally substituted anvlheteroaryl, R optionally substituted @] and R is hydrogen or
fluore, R® and R" are hydrogen or taken together to form cyclopropane ring, may be prepared from

compounds of formuda {X)

0 R
BT o
Rﬁr N, oy

H ™ N
A H
HNTTO

wherain, R optionally substituted arvi, R® is hvdrogen or fluoro and R* and R® are hy drogen or
taken together to form cyclopropane ning. by lreatment with an arvlheteroary] aldehvde compounds
of formula (Vi) R'RC=0, wherein, R' is hvdrogen and R”is optionally substituted aryVheteroarvl.

Suitable conditions for process include stirmng compounds of formula (V) and formula (VD in a
suifable sobvent such as ethanol, at a suilable temperature, such as reflux temperature of the solvent
in presence of a suttable base such as pyrrolidine, for 4-72 hus,

Alternatively, process may be carried out under microwave irradiation (CEM, Discover), at 100
¢, for 1015 minuges.

Cosmpounds of formala (X), wherein, R* optionally substituted arvl, R* is hydrogen or fluoro and
R® and R® are hvdrogen or taken together to form cvelopropane ring, may be prepared from
compounds of forsmda (VI wherein, R is hvdrogen or fluoro, by treatment with compounds of
formuda (X1
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PN
53 i
P‘“N”\y{ OH

{X1}

wherein R optionally substitated arvl and R and R® are hvdrogen or taken together to form
cvolopropane ring.

Suitable conditions for process include sturmg compouands of formula (V) and formula (X1}
under argon, 1 a suitable solvent such as mixture of dry dimethylformanude and acetomirile (1:3)
under argon, af a sutiable temperature such as room temperature of the solvent in presence of
coupling reagents such as O-{Benzotniazol-1-v1}-NN N N detramethyluronium tetrafluoroborate
{TBTL) and triethvlamine (TEA) for 2-4 his,

Compounds of formula (XI). wherein R’ optionally substituted arvl and R’ and R® are hydrogen,
may be prepared by hyvdrodvsis of ester intermediate compownd prepared from commercially
available arv} amine compounds of formula (XV): R-NH,, wherein R optionally substituted arv, by
treatment with conunercially available ethvl 3-chloro-3-oxopropancate (XIV).

Suitable conditions for the later process inchude stirring ethyl 3-chloro-3-oxopropanecate (XIV)
and arvl amine compowsds of formula (XV) in a saitable solvent such as drv dichloromethane under
argon, al a suilable temperature, such as ¢ 'C to room temperature, for 4 hrs in presence of
triethviamine aad suitable condition for ester hydrolysis include stirring the ester intermediate in
suitable solvent such ay athanol, at suitable temperature such as refhuxang temperature of solvent for
1.5 hrs, in presence of 10% sodiam hydroxide.

Compounds of formula (X1}, wherein R optionally substituted arvl and R” and R are taken
logether to form cvelopropane ring, mayv be prepared from commaercially available arvl anune
compounds of formula {XV¥ R'NH;, wherein R optionally substituted arvl, by treatment with
compounds of formula (X1

o ©

m"%\/"k’aﬁ

F-

Xty
Suitable conditions for the process include stirring compounds of formula (XH) and aryl amine
corapounds of formada (XV) 1 a suitable solvent such as dry tetrahvdrofuran under argon, at a
suitable temperature, such as 0 °C to room temperature, for a4 hrs in presence of tristhylamine.
Compounds of formula (X1} may be prepared from commercially available cyclopropane~1,1-

dicarboxylic acid (X1} by treatment with commercially available thiony! chlonde.

20
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Suitable conditions for the process include stirmng compowunds of formuia (X1 in a suatable
solvent such as drv tetrabydrofuran under argon, at a suitable temperature, such as 0 °C, for a 30
ming in presence of wiethylamine and thionvl chioride.

Compounds of formulfa (1), wherein ==+ iy a single bond, Y 13 oxvgen, Z is nitrogen , V i3

nitrogen, X is methane and R’ is hvdrogen, R”is optionally substitated arylheteroanvl, R is
hvdrogen, R¥ix hvdrogen, R optionally substituted aryl and RY i hvdrogen or fluoro, may be

prepared from compounds of formula (XVIy

Q A
AN Ji\ g}\ i\r";’\ ....O
SN NS A
PN H

NTTO
RS {Xvi)
wherein, R” optionally substituted arvl and R? is hydrogen or fluoro, by treatment with an
arviheteroarvl aldehvde compounds of formula (VIY: R'RC=0, wherein, R' is hvdrogen and R'is
opticnally substituted arviheteroarvi.
Suitable conditions for process inclade stirring compounds of formuda (XVI) and formula (V1)
a suitable solvent such as ethanol. at a suitable temperature, such as refllux temperature of the sobvent
in presence of a suitable base such as pyrrolidine, for 4-72 hrs.
Alternabivelv, process may be carried out ander microwave uradiation (CEM, Discover), at 100
°C. for 1015 minutes.
Compounds of formula {XVI), wherein R optionally substituted arvl and R* is hydrogen or
fluoro, may be prepared from compounds of formula (V1) wherein, R? is hydrogen or fluoro, by

treatment with compounds of formula (XVI:

wherein R° optionatly substituted arvl
Suitable conditions for process inclade stitving compounds of formuda (VHIY and formuda (XVID
under grgon, in a suitable solvent such gs dichloromethane under argon, at a suilable temperature,
reflux temperaturs of the solvent for 4-12 hrs,
Compounds of formula (XVID, svherem R optionatly substiuted arvl, may be prepared from
compounds of formala (XVIHI):
O

RN
R\'N' NH

(XVIH)

21
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wherein RY optionally sebstitated arvl, by treatment with oxalyvl chioride.
Suttable conditions for process include stirring compounds of formula (XVII) and triphoszene in
a suitable solvent such as tetrahy drofuran under argon, at a suilable temperature, such as 60 °C for 5-

10 s,

LA

Compounds of formula (XVIID, wherein R optionally substituted arvl are known compounds
which are conumercially available or can be prepared from urea compounds of formula (XIX}:
O
3
R< H /U\ﬁ N !
(XIX)
wherein R optionatly substituted arvl by (reatment with ammonium hy droxide.
Suitable conditions for process include stirving compounds of formula (X1X) in a suitable solvent
10 soch as tetrahv drofuran under argon, at & suitable lemperature, such as roony temperature, in presance
of a suitable base such as sodivm hydride, for 20-40 hes.

Compounds of formula (XIX). wherein R’ optionally substituted arvl may be prepared from
commercially avatlable arvl amine compounds of formula (XV) R'NH,, wherein R optionaily
substituted arvl, by treatment with commercially availabla 2-chloroethyl isocvanates (XX3.

15 Suitable conditions for process inclade stining compounds of formuda (XV and 2-chloroethyl
isocvanates (XX} in a suitable solvent such as tetrahvdrofuran under argon, at a sustable temperature,
such as room lemperature, for 18-36 hrs,

Compounds of fornula (1, wherein Y is oxvgen, R is hydrogen, R7 is optionally substituted
arviheteroarvl, R is optionally substituted arvl and R is hvdrogen or fluore, may be prepared from

20 compounds of formula (XXI)

Rd,
-
A
i.,-’b\\ \N‘/i\r\\, (!i\NfMO
oy H

Ry (XX
wherein, R’ optionally substituted arvl and RY is hvdrogen or fluoro, by treatment with an
arylheteromyl aldehyde compounds of formula {VE): R'R*C=0, wherein, R' is hydrogen and R'is

optionally substituted arybheteroant

£
LAy

Suitable conditions for process inclade stiving compounds of foramda (XX1} and formuda (Vi in
a suitable solvent such as ethanol. at a suitable temperature, such as reflux temperature of the solvent
in presence of a suttable base such as pyvrrolidine, for 4272 hus.

Alternatively, process mav be carried oat under microwave yradiation (CEM, Discover), at 100

. for 10-15 minutes.
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Compounds of formula (XXI), wherein R optionally substifited anvl and R is hydrogen or
fluoro, mav be prepared from compounds of formula (VIF1) wheretn, R” is hydrogen or fluoro, by

treatment with compounds of formula (XX1)

o
R%N,»’L COOH

N

Ry
00G)

wherein RY optionally substitated arvl.

Suttable conditions for process include stirring compounds of formula (Vi) and formula (XX11)
unider argon, In a suitable solvent such as mixture of N N-dimethyifororamide and acetonitrile, at a
suttable tamperature, such as room temperature in presence of a coupling reagent such as O-
{benzotnazoli-1-v1 RN NN N etramethyluronium tetrafluorcborate) and tricthyvlamine for 4-12 hrs.

Compounds of formula (XXI1), wherein R optionally substituted arvl, mav be prepared from

compounds of formuda (XXIH):
Q
O ¥ OCH;
L\\\\’ B
(XXH)

by treatment with commercially available arvi amine compounds of formula (XV): R'NH.,
wherein R” optionatly substituted arvl,

Suttable conditious for process iclude stirring compounds of formuda {(XXIH) and compounds of
formuala (XV) in a saitable solvent such as N N-dimethy Hormamide onder argon, at a sudtable
temperature, such as room temperature for 6-12 hrs, followed by addition of 1-ethyl-3-(3-
dimethviamunopropvl) carboditmide {(EDCD and 4-Dimathylanunopyridine (DMAP) and then
stirring the reaction muxture for overnight to give mtermediate esier compound whach further
undergoes saponification,

I an alternative procedure, the compound of formula (XX11) may be prepared by reaction of 2-
hyvdroxynicotinie acid and compounds of formula aromatic halides, where halogen is a leaving group
such as bromo or wodo.

Compounds of formula (IV), wherein Y is oxvgen, X is NR®, R’ is hvdrogen. R is optionally
substituted aryl/heteromyl, R is optionally substituted arvl and R* is hydrogen or fluore, mav be

prepared from compounds of formda (XXIVY:

4

R
% :‘}':;'\ TN

W ‘N'{"\\ /)‘h F=0
1 HOT R
N

g3 £00V)

o

L]
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wherein, R optionally substituted anvl and R? is hydrogen or fluoro. by treatment with an
arviheteroarvl aldehvde compounds of formula (VIY: R'RC=0, wherein, R' is hvdrogen and R'is
opticnally substituted arviheteroarvi.

Suitable conditions for process include stirming compounds of formula (XXIV}) and formula (V1)
in g suitable solvent such as ethanol, at a suitable temperature, such as reflux temperature of the
solvent in presence of a suitable base such as pyrrolidine, for 4-72 hrs,

Alternativelv, process may be carried out under nucrowave irradiation (CEM, Discover}, at 100
8¢, for 10-13 minutes.

Compounds of formula (XXIV), wherein R optionally substituted arvl and R is hvdrogen or
fluoro, mav be prepared from compounds of formula (VIX) wherein, R* is hydrogen or fluoro, by

treatment with compounds of Tormula (XXVy

0
rL_H.__COOH

T

- N -
H
XXV}

wherein RY optionally sabstituted arvl.

Surtable conditions for process include stirring compounds of formula (VI and formula (XXV)
under argon, in a suitable solvent such as mixture of N N-dimethyHformamide and acetonitrile, at a
suttable temperature. such as room temperature in presence of a coupling reagent (such as (-
{benzotriazol-1-vH-N. NN ¥-etramethyluromium tetrafluoreborate) and triethvlamine for 4-12 hrs.

Compounds of formula (XXV), wherein R aptionally substituted aryl, may be prepared from
compounds of formala (XXVIx

O

e,
R
/[ i~ CH3

< A
oo
CHy

{(XXVY)

by treatment with commercially avarlable compounds of formula (XX Vi) RPCH,COC, wherein
R’ optionally substituted arvl.

Suitable conditions for process include stirring compounds of formuda (XX V1 and compounds of
formula (XXV1I) in a suitable solvent such as dichloromethane (DCM) at suitable temperature such

R P i . ot : . . - - G-

as & °C n presence of sutable base such as triethviamine 1o give intermediate compound, wiich on
subsequent heating 1 suitable solvent such as ethanol fo swilable temperaturs such as reflux
temperature give B-Ketoester compound. Thiz B-ketoester compound can be cvelized by stirring it in

. ; ‘ 4 aes Do S onrong
suitable solvent such as xylene at suitable temperature such as 140 "C, in presence of ¥ V-

24
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dumethy Hormamide-A A -dimethvlaniline for 3-6 hrs followed by addition of anumonium acelate in

methanol and refluxing the reaction nuxture for 3-6 his. Cychized compound further undergoes

saponification.
SCHEME 1:

Omalyt chinvide,

4
DCK, 40 %, MeCHN, 7080 °C, a R,\fp\, e
20-4 5 312 h .
HELCONH, —oaah RE-GONCO - oy »:;JLQ‘ e
RY Oy H
DF N RS
(1X £ "
{x) R W)
g ﬁ
VI O pyrrofidipe, E1OR,
AL | pwave 100°C,
RY R® | 1015 mins
{8 .
4 o
Y S, ,,:?
b I =0
£ Ny
A H
W \Q
{1}, wherein
¥ Q2 AN bond
SCHEME 2:
r;,\'/\ ."V
il T S0
R . “\\\J"’}""N
o 0 {1 TEA, DOM, o6 N L O Rl
R ; i ) 90 - gt 4 I 4| 1] Vil RY § &Y TN
RO-NH, + cs""j\-"”\‘agf 0.5 A2 RJ‘N"’}" 0 VI RO =0
(i) 10% NaOH, N oM TBTL, TEA, N Sy
EtOH, meftux, 1.8k R? R DRAFICHGN, g H
1t 24 by o 4
{XV) {Xiviy {4 ’ we 0
0 pyreotidine, £10M,
" L ] pwave, 1009,
R-NH; RY RY L 10-15 min.
TEA, THF, <
9 9 socvwe | § 9 OG-t 14h Rt
HO™ ) OH O T OH RN
A L !i_\‘ ,‘i:\“ j El ;}::::(}
3 o P
{XH) X1y Z g%ﬁ N
v i
23

SCHEME 3:
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CV/I'\\"{ NCO
XX}

oo . 0 NaH, THF.rt, @
CM, 1.t 18- sk < 20-40h RY LM
Rsr-NHE - R\N,L\N,,»\,V,Li » w NH
H H Ve
{Xv) {XIX) {XVR)
triphosgane, THF,
R 80 °C, 5104
ol .
” HN L_N>~G
D SN,
Fages L pae! vy e 9
SN Ny Ay - ry AL
A T H .. . NTUNT G
N 0 THF, reflux, 4 ~12h
R {RV {Xviny
Q i -
),E\ - pyrrafidine, EtOH,
R ORE | pwave: 100 %G,
vy | 1013 mins
‘ R
. (\R"
2a $ 7"
? i i}e’“\ ":"’\t
ML 0
//’ §$ N ""\Qf.«g\ N"
Koo LoH H
R SyTp
;{3 .
{11}, wherain
YO Z & VN X CH, R &R 1,
and 7 single bongd,
SCHEME 4:
2 ‘g () DMF st 8 e . 5 THTU, TEA,
Fy N then EDCEL DMAR, RS A COOH  CMFMeCN, .
N o \E’ OCH; ¢, overnight N AR R
RENH + L 8 N A aah PN
R iy 10% NaOM, S HaNepe B 0
‘ MeOH, reflug, 3 R , RN
XV (X0 ' fpeh ovin)
o R SN,
- i ET \wro
i SN
EN,},\\,O H
R {340

pyrealidine, BIOH
NP From
w3 wwvave, HIGVC,

1615 mins

SCHEME &:

{BD), wherein Y. D,
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G O
I e e . i TETU, TEA,
N {3 TEA, DOM. 1t 3t Ri_HA__COOH OMEMaGN,
X )CE) D op. B EION, reflux 10-18 b i i( g R
e 0’2"\(3/{ T (i ja) DMF-OMA, xyiene, N - =0
CH, 140 °C, 3 hy (b} NM DA, H
{0 XV MeaOH, reflux, 4 {XXV}
fiv} 10% NadH, MeOH,
reflux, 3 h
(.? R: '"-;‘\\,.—-f\
v t‘:i oy, PN M /\\ Q{AE,L\ N,?:t:: Q
:\% /\§0 5
R pXXiv)
-
i | pyrrolidine, EIOH,
g Rt | psvave: 100°C,
{Vi {1015 ming
Y
Y
%5 oA h
:Ci\‘!.f o
R:ﬁ

(I}, whersin
Yoo X NRS

Synthesis of Compounds of Fermula (VHID

A. Svathesis of $-amineindolin-2-one (D3)

3-(Methylthio)-4-nitroindolin-2-ene (D1): Dichloromethane (156 ml ) cooled 1o -7 £°C under Ny,
Ethvlimethyithioacetate {2.91 gm) was added, then sulfuryl choride {1.75 mL., 21.72 mmol). and the
mixture stirred for 35 nun, m-Nitroantline (3 gmj and proton sponge {4.63 gn) in dichloromethane
{100 mL} were added to the above mixture for | hr. Resulting muxture was stirred for 2h and
iriethyviamine (3.01 md.) in dichloromethang (10 ml) was added dropwise, the mixture Kept stirred
for 1h at the same temperature, then allowed to warm to RT. This reaction mixture was washed with
H,O. The combined aqueous layers were back-extracted with dichloromethane (100 mL). The
combined organic lavers were washed with brine, dried over MgSQ,, Hiltered and concemdrated o
vield ethvl-2-2~-amino-6-niirophenyh-2-(methylthio}-acetate (brown solid). The crude material wag
taken up In glacial acetic acid (200 mL) and stirred for 3 hrs. The acetic acid was removed by a
rotary  evaporator 10 vield brown tacky sohid, which was washed with saturated potassium
bicarbonate and brine, dried with MgSQ,, filtered and evaporated to aftord the title compound D1
YI¥ 52.00 %, 'H NMR {DMSO-~ds) 400 MHz & 1885 (s, 3H). 4.834 (s, 1H), 7.219(d, J = 8.0 Hx,
TH), 7.503 (dd, J = 8.0 & 8.0 He, 1H), 7,694 (d, J = 8.4 Hz, TH), 10991 (5, 1H) MS (EST) s
2228 M- HY

4-Amino-3-(methylthio)indolin-2-one (D2} A mixture of compound D1 {1 g}, stannous chlonide

dihydrate (5.03 g} in 36 mi of ethanot and acetic acid (BEtOH: AcOH::5:1) was heated at 70 °C under

27
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argon. Reaction was montored wsing TLC and terminated after 7 hrs on disappearance of the starting
material. The reaction maxiure was cooled, solvent evaporated o give a sticky solid, water added,
then extracted with chloroform. Saturated sodium bicarbonate was added stepwise to water layer,
extracted with chloroform. Organic lavers were combined, washad with saturated sodium
bicarbonate and brine solution, dried over MgSQ,, filtered and concentrated to give crude product,
which was washed with toluene to give the title compound D2 YD: 9385 %, TH NMR (DMSO-dy)
$00 MHz, O; 1888 (s, 3H), 4.303 (s, 1H), 5121 (5, 2H). 6.050(d, 1 =T 6 He, 1H), 6.230{d, } =84
THY, 6889 (dd, F = 7.6 & 8.0 Ha, TH), 10231 (s, 1H). MS (ESD: sz 217.0 {M + Naj ™

4-amineoindolin-2-ene (D3} Under Ny, compound D2 {0.8 g} was dissolved in ethanol (10 mL),
treated with an excess of Raney nickel. The suspension was refluxed for 2h. Analysis {TLC) showed
the reaction completengss. The mixture was fillered through Celite and concenirated to give crude
ttle compound D3, YI¥ 3933 %. 'HENMR {(DMSO-dg) 400 MHz & 3.152 {s. 2H). 5,011 (s, 2H).
GO52(d, F=76Hz TH), 6211{d, J =80, 1H), 6,831 {dd, = 7.6 & 8.0 Hz, 1H), 10.088 (5, 1H).
MS (EST) ez 1468 [ M - HY™
B. Synthesis of 6-amincindolin-2-one (D4)

To 2, d-dinstrophenviacetic acid (1.2 gm) in methanol (60 mb.}, added Pd/C (80 mg, 10 w1 %) Hy
gas enviromment was maintained with pressure using hydrogen gas balloon and solution stirred for 6
hours at RT. The catalvst was removed by filiration over celite. The filtrate was concentrated in
vaeno to give 2. 4-dianunophenylacetic acid withowt further purdication, immediately refluxed with
16 mi of IN HCH for 6 hrs. Regction was monttored with TLC. The solution was neutralized with 1%
sodiwm hvdroxide, extracted with three portions of ethvl acetate, Tha organic lavers were combined,
dried over anhvdrous sodiam sulfate or magnesium swiate, evaporated 1 vacuo (o gl the tlle
compound D3: YD 67.85 % mp: 193-195 °C: Ry 0.358 (EA: Hx 7.0 3.0), 'H NMR (DMSO-y)
200 MHz, & 3.227 {5, 2H), 5.004 {5, 2H) -NH-, 6,094 {dd, 2&62Hz, 1H), 000 {d. J=20
Hz, TH) 6.786 (4, J = 8.4 Hz, 1H), 10088 €5, 1H) MS (ESI)y mz 1468 IM -~ HI"

C. Senthesis of 7-amineindolin-2-ene (D3)

To a solutton of of 7-nitroindoline-2-one in methanol (1.0 gmd 60 ml), added Pd/C {300 mg, 30
wt %), Ho pas mamtained with pressure using hyvdrogen gas batloon, solution stirred for 4 hours o
RT. The catalvst was removed by filgration over celite. The filtrate was concentrated i vocuo 10 give
crude product, which was washed with diethyl ether to afford compound 7-anmunoindolin-2-one: YIx
T6.T7 % mp: 248-251 YC: Ry 0.6 (CHCE:MeOH: 9.0 11,03 "H NMR (DMSO-ds) 200 MHz. §:
3.382 {5, 2H), 4.794 (5, 2H), 6.433-6.498 {m, 2H), 6.673 {1, J = &4 Hz, 1H) 9.906 (s, 1H) MS (ESI)
ez 1468 M~ HY

B, Svathesis of 6-amine-S-fluoreindolin-2-one (D7)

R
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Methyl {(5-Nluore-2 4-dinitrophenyl) acetate (Do) Svnthesis of methvi-2-(5-fluore-2 4-
dinitrophenvDacetate: m-Fluorophenv! acetic acid (15,00 gm) was dissolved m concentrated sulfuric
acid (30 mL). A solution consisting of 90% nitnic acid (18 ml) and concentrated sulfuric acid {22.5
mb) was added drop wise during 1 how while maintaining the internal temperature between 26-33
UC. After the addition, the solution was stirved lor an additional 20 hours at 35 °C and the resaltant
vellow shurry was poured onto tce and filtered 1o give 21 gm of an off white solid. This solid
obtained (mix of mitro acids) was dissolved in methanol (230 wml). Sulfuric acid {1 mL} was added
and the sofulion was heated at reflux for 3 houss and then cooled m an :ce bath. The pH was brought
to ca 5 by dropwise addition of 2.3 N sodium hvdroxide. Most of the methanol was removed by
rotary evaporator and remamnder solution was partitioned with ethyvl acetate and water. After
removing the agqueous phase the orgamc aver was drigd with anhydrous sodiwm suifate or
magnesium sulfate, filtered over celite and concentrated to give hight brown ol compnsed of the
following three compounds (listed in order of increasing polarity by tle), methyvl (3-Tlluore-2.6-
dinmitrophenyl} acetate, methyl {3-fluoro-2 4-dinitrophenyl} acetate and methyl {S-mathoxy-24-
dinitrophenyl} acetate. The compounds were separated by Hash chromatography {ethyl acetate/
hexane 15-50 %) (1) Methyl (3-fluoro-2 6-dimtrophenyl ) acetate; 'HONMR (DMSO-de) 400 MH2, &
3.645 (s, 3H), 4056 (3, 2H), 7909 (dd. J = 8 8 & 0.2 Hz, TH), 8490 (dd, I= 76 & 8.0 Hz, 1H) M8
{ESI: sz 256.8 [M —~ HY (2) Methyl (5-ftuore-2 4-dinttrophenyl) acetate: YD 32 %, Ry 0.39 (EA:
Hx 7 3.0:7.0) 'H NMR (DMSO-do) 400 MHz, 8: 3.637 (s, 3HY, 4.223 (5, 2H), 7923 (d. = 11.6 Hx.
TH), 8832 (d, I = 6.8 Hz, TH) (CoHyENLOg - 1/9 CHCOOCH ) C, H N, MS (ESD: mz 256.8
|M-HY 3) Methvl (S-methoxy -2, 4-dinitrophenyi) acetate; HONMR {DMSO-dg) 400 MHz, & 3.635
(=, 3H), 4031 (3, 3H), 4214 (3, 2H), 7.628 (s, TH), 8714 (s, 1H) MS (ESH mz 268 9 |M - HI™

G-amine-S-fluoroindolin-2-one (D7) Methvl (3-fuore-2 d-dinitrophenyl) acetate (6.0 gm,
23.25mmaol) was dissolved i sthanol (200 mb) and to it added 10% P&/C (300 mg, 10 wi %) The
reactin on was hyvdrogensed at room {emperature using hydrogen gas balloon until hvdrogen uplake
ceased. Purther the crude reachion nuxture was filtered to remove the catalvst. The solvent was
concentrated to leaving diamnine ester as otl. The ol was taken in 1M HCH{S0 b} & heated af reflox
for 1 hour. After cooling, the solutton was neutralized with 2.3 M sodium hydroxide (approximately
20 mL) and extracted with three portions of ethyl acetate. The orgamic layers were combined, dried
anhydrous sodium solfate or magnesium sulfale and concentrated to afford a greenish brown solid
{3.075 gm) of S-amino-3-fluorcindolin-2-one. YD: 78.94 %, mp I85-187 . Ry 0.43(CHCH:
MeOH: 9.0:1.0). 'H NMR (DMSO-ds) 400 MHz, & 3.269 (s, 2H), $.023 (s, 2H), 6.282 (d, ] = 8.0
Hz, 1H)Y. 6.837 {d, J= 108 Hy, TH) (GHFNO - 177 CHCOOCH: ) € HL N MS (ESLY: se7 1648
[M - HJ".

Svnthesis of Compounds of Formula (IX)
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4-(dimethylaminoYbenzamide {D8)

To 4-(dimethyvlanunoibenzoic acid (30 mmol) in dry dichloromethane (S0 mL)at ¢ *C under N
was added dropwise oxalvl chloride (50 nunol) followed by dimethy Hformamide (2-3 drops). The tce
bath removed. the reaction heated to reflux for 4-3 hrs, coolad, the solvant removed i vacuo to
afford hght brown oil. 1t was placed under reduced pressure to remove residual oxalvl chionide. The
acid chioride was taken up in dry ethyl acetate (50 ml.), added dropwise to an 1ce cold ethyi acetate
(230 ml) contaning concentrated ammonium hyvdroxide 30% (50 mL) The reaction muxtre was
stirred cold for 30 min and layvers were separated. Ethyvl acetats laver was washad twice with water
{100 mL), twice with brine {75 mL), dried over anhvdrous sodiaom sulfate or magnestum sulfiate,
evaporated to afford the title componnd D&, YD $9.09 %, mp:; 218-220°C; Ry 034 (EA: Hx
7.603.00. "H NMR {DMSO-ds) 400 MHz, 8: 2.942 {5, 6H), 6.665 {d, J=7.6 Hz, 2H), 6.906 {5, 1),
7612 (s, TH), 7.725 {d, I = 8.0 Hz, 2H). {CoHaN20) C, H, N MS (ES1Y sz 1650 [M + HY™

2-Fluoro-4-methoxybenzamide (D) YD: 5030 %; mp: 1532-155 ¢, 'H NMR {DMS 0=y 400
MEz & 3.762 (s, 3H), 6.792-6.819 (m, ZH), 7.414 (s, 1H). 7.455 (s, 1H), 7657 (dd. J = 8.4 & &8
Hi, THY. (CoHpNoO) € HL N MS (ESD ez 170.0 M+ HYL

2. 6-diffugre-4-methaxyhenzamide (DI0) YD 56.34 %; mp: 165-168 °C. 'H NMR (DMSO-ds)
400 MHz, §: 3787 (s, 3H), 6.728-6.782 (m, 2H), 7.672 (5, 1H) 7.930 {5, IH) (CGHN O C HO N
MS (ESI): a7 188.0 (M + HY"

Synthesis of Compounds of Fermuda (I}

4-Methoxybenzoyl isocyanate (D11) To 4-methoxybenzanude (2.6 nunol) in dichloromethane
(10 mb.) was added oxalyl chloride 98% {6.61 nunol) dropwise. The muixture was heated to reflux for
20k, Reaction completion monitored by TLC. The solvent was removed i vaoue (40 °C, 760
mmkg) to obtan title compound DI, which was immediately osed withouwt punfication.

Other infermediate compounds were made by using appropriate starting materials and similar
procass described above.

4-Methoxy-N-(2-oxeoindolin-4-ylcarbameylbenzamide (D12} To 4-anminoindoline-2-one (D3)
{2.8 mmol} in drv acetoniirile (10 mb) was added compound D11 (2.8 numol). The mxture was
heated to 70-80 °C for 2-3 hr. Solid precipitate of the title compound D12 was separated out, filterad,
washed with acetonitrile, air dried. YD 75.90 %; mp: 276-279 “C. 'H NMR {DMSO~d) 200 MHz,
O 3450 (s, 2H), 3.838 {5, 3H), 0.600(d J=T 6 Hr 1H), 7.055 (4. 1= 92 Hx, 2H), 7172 (1, I = 8.0
Hz 1H), 7540 (d, J =84 Hxz, 1H), 8054 (d, J= 8.8 Hx, 2H), 10,442 {5, 1H), 10.840 (s, 1H), 10.928
{s, TH) (CpaHhsN Oy 12 HRO)Y C, H N MS (BSH: mer 324.0 [M - HY

(NGB ((LH-pyrrvol-2-yDimethylene)-2-oxoindolin-4-ylcarbamoyl)-4-methoxybenzamide
(D13) A catalytic amount of pyvrrolidine (4.001 mmol) was added to a solution of 4-methoxy-N-(2-
oxgindolim-4-yicarbamoybenzamide (1 mmol) and pyrrole-2-carbaldehvde (1.2 mmol) in ethanol (3

30
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k). The reaction was carried oul using microwave (CEM, Discover) at 100 °C (200 W Standard
mode) for 15 muns. Crade product was precipitated afler cooling to RT, which was collected by
filtration, washed with ethanol and air dried. Y1, 63.57 %% mp: Charred at 290-20% °C. 'H NMR
{DMSO-~ds) 200 MHz, 8 3.839 (s, 3H}, 6.342-6.363 (m, 1H), 6.722-6.731 {m, 1H). 6.748{d, } = 7.6
Fz ), 7101 (4, F= 9.2 He, 2H), 7160 (0 3 = & 0 Hz, 1H), 7.354 (br. 1H). 7.436 {d, J = 8.0 Hz,
TH). 8.043 {s. TH) 8126 (d, T = 8.8 Hz, 2H), 10.894 (s, 1H), 11.028 (s, ZH), 13.376 (s, 1H).
{CoatligNgOy 172 HaO) € H N ESEIEMS mez 4009 [M - HY

(-N3(( 1 H-pyrrol-2-yhmethylene)- 2-oxoindolin-S-ylcarbamovi)-4-methexybenzamide
(D14) YD: 74.37 % myp: 285-290 °C (charring). 'H NMR (DMSO-de) 400 MHz, & 3.840 (s, 3H),
6.336 (br, 1H), 6,869 (br, 1H), 6838 {d, J = 8.4 Hz, 1H), 7059 (d, J = 88 Hz, 2H), 7357 (by, 1H),
7.405 (4, = &4 Hy, TH), 7.769 (&, TH), 7.794 (br, 1H), B.036 (d, J= 8.8 He, 2H), 10827 {5, 1H),
10856 (s, 1H), TO885 {5, TH), 13,433 (5, TH) {CouHNLOy 13 H0) C, H N ESEMS: m 2 401.0
[M - HJ".

(23-N-(3-{1 H-pyrroel-2-vhmethviene)-2-oxaindolin-S-ylcarbamoyl-4-methoxvbenzamide
(DISY. YD 778 %: mp: 278-283 “C {chauing). 'H NMR (DMSO-ds) 400 MHz, & 3.330 {3, 3H),
£.320-6.340 (m, TH), 6.782- 6,791 (m, TH). 6.994 (dd. J = 1.6 & 8.2 Hz, 1H), 7046 (d. I = R § Hx.
2H), 7.316 (br, 1H), 7.450 (d. T =2 Hz, 1H), 7.564 (d. I =8 4 Hz, 1H). 7.629 {s. 1H). 8.043 (d, } = 8.8
Hez, 2H), 10.866 (s, 1H}, 10894 (s, TH), 11029 ¢, 1), 13227 €5, HH) (CoaHsNGOy) CHLU N ESE-
MS: sz 4010 M - HJ™

(Z3-N-3-(( L H-pyrrol-2-yhmethylene)-2-oxoindolin-7-ylcarbameoyl-4-methoxybenzamide
(D16 YD: 5416 %; mp: 253-258 "C (Charring). "H NMR {DMSO-ds) 400 MHz, 5: 3.845 (s, 3H),
6361 by, THY, 857 (br, TH), 7003 (¢, 1= 7.0 He, 1H), 7.069{d, F=88 Hz, 2H), 7165 {d. I = 8.0
M, 1TH), 7.358 (br, TH), 7.533 (. F= 8.0 Hz, 1H), 7.782 (s, 1M}, 8.065 (d. J = 8.8 Hz, 2H). 10.286
{s, TH), 10,826 {5, 1H), HL892 (s, 1H), 13.323 (s, 1H). (CoaH NGOy B8 HOY CL HL N ESEI-MS:
4010 M - H}

{E}-N-(3-benzylidene-2-oxeindolin-6-ylcarbamoyl)-d-methoxybenzamide (D17): YD 70.82
Yoo mp: 277-282 C (Charring). "H NMR (DMSO-dy) 400 MFz, & 3.834 (s, 3H), 6826 (dd. I =1.6
& 8.4 Hz, TH), 7.048{d, I = B8 Hz, 2H), 7.439-7.333 {mm, 6H), 7691 (I =72 Hz, 2ZH) 8.032(d, J
= 88 Hz, 2H), 10.617 (s, 1H), 10879 (s, 1H), 11.045 (5, 1H). {CoaH N0y 13H:03 €, H, N BSI-
MS: m 412.0{M -~ H]

{E3N-{3-(4-chlorebenzylidene)-2-oxoindolin-6-yvlcarbamoyl-4-methoxvhenz-amide (D18}
YD 48.00 % mp: 278-283 °C (Charring). 'H NMR (DMSO-ds) 400 MHz & 3.838 (s, 3H), 6.842
{d, =84 He, 1H). 7055{d, T = 84 Hz, 2H). 7457774 (m, 3H) 7.574 {d, I = 84 Hz, 2H), 7.721 (d,
J=8.0Hz 2H), 8.035 (d, J= 8.8 Hu, 2H), 10640 (5, TH), 10.916 {5, TH), 11.050 (5, 1H).
{CoctiCINGOy HO) C, HU N EST-MS s 445 9 M - H
1

A
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(F)-4-methoxy-N-{3-{$-methexybenzylidene)}-2-oxoindolin-6-yl-carbamovibenzamide
(D19): YD 68 48 % myp: 274-279 “C (Charring). "H NMR (DMSO-ds) 400 MHz, 8: 3.811 (s, 6H),
TO55¢d, J=& 4 Hz, 2H), 7669 (A T =84 Hz, 2H), 7385 (d, I =8 4 He, 1HYL 6820{dd, J=20 &
R6Hz TH), 7443 (5, 2H), 7028 (4, F = 8 8 Hz 2H), 8011 (d, ¥ = 8.8 He, 28D, 10.5343 (s, 1H),
10860 (s, 1H), 11.016 (s, TH). (CosHuN:Os 172 H0) C H NLESI-MS: sz 4420 [M - HY

(Z£)-4-methoxy-N-(2-ox0-3-(pyridin-2-yimethylene}indolin-o-vicarbamovbbenzamide (D20):
YD 73.27 % mp: 268-273 e {Charmng). "HNMR {DMSO-clg) 400 MHz, & 3,842 {5, 3H), 6,948
(dd, =16 & 88 Hy, 1H), 7.061 (d, J==92 He, ZH), 7.425-7 444 (m, TH}, 7455 (s, TH), 7481 (5,
1H), 7.831 {d, } = RO Hz, 1H), 7910-7.948 (im, 1H), 8050 {d, } = 88 Hz, TH), 8873 {d, J = 4.0 Hz,
1H), 8984 (d, = B 4 Hz, 1H), 10630 (s, 1H), 10922 (5, 1H), 11,108 (5, 1H) {ClhiNsOs 143
Oy C, HONCESEMS mez 4131 [M - HY

(A -d-methoxy-N-( 2-oxo-3-(pyridin-d-yimethylenelind olin-6-vicarbamovbbenzamide (D2 1)
YD 69.47 % mp: 270-275 °C (Charring). 'H NMR (DMSO-ds) 400 MHz, §: 3.835 (s, 3H). 6.836
{dd, I= 1.6 & 84 Hx, 1H}, 7.051 (d, F=88 He, 2H), 7.375 (d. J = 8.4 Hz, 1H), 7424 {s, 1H), 7.478
(br, 1H), 7618 (d. ¥== 3.6 Hz, 2H), 8028 {d, I=8 8 Hz, 2H). 8 704 (d, J = 3.6 Hz, 2H), 10.702 (s,
TH), 10871 (s, TH), TLOSR {5, 1H) {CuHeNOy 43 H0) C H, NUESI-MS: mez 41301 [M - HY

{(L}-4-methoxy-N-(2-oxo-3-{thiophen-2-ylmethylene)indolin-6-ylcarbameyhbenzamide
(D22) YD 44.96 % mp: 262-267 °C (Charring). H NMR (DMSO-ds) 400 MHz, 8 3.847 {s. 3H),
T {dd, =20 & 4 Hz, 1H), 7067 (d. J =88 Hx, 2H), 7.296 (m, 1H), 7.522(d. J = L6 Hz, 1H),
7084 (s, TH), 7.775(d. J = 3.6 Hz, 1H), 7952 (d. J = 5.2 Hz, 1H), 8034 (d. J =88 Hz 2H). 8118
{d, J= 8.4 Haz, HAD, 10,6306 (s, D), 10932 (s, 1), 11109 (s, 1H). BESI-MS: ez 417.9 [M - HY

(E3N-(G-(furan-2~-ylmethyvlene)-Z-oxaindolin-s-ylcarbamoyl-4-methoxvbenzamide {(D23);
{dd. J=20&32Hz, 1H)L 6983 (dd, J= 2.0 & 8.6 Hy, 1H), 7056 (d. I= 88 Hz, ZH), 7,194 (d, I =
3otz HH), 7.231 (s, IH), 7476 (L, T = 2 He, TH), 8047 {d, J = 8.8 Hz, 2H), 8121 (br, 1H}, 3.293
(d, F==8.4 He THY, 10574 s, 1HD) 10912 (s, TH). 11081 {5, T {CulipN:Qs HO0) €, H, N EST-
MS: mz 4020 M - H}™

(Z3-N-(3-{{ L H-pyrrol-2-yhimethylene)-2-oxeindolin-6-ylcarbamoyhbenzamide (D24). YD:
78.24 %, mp: 200-293 'C (Charring). 'H NMR (DMSO-ds) 400 MHz, 8: 6.334 (br, 1H), 6.792 (br,
1Hy, 7016 (dd. J= 1.6 & 8.4 Ha, 1H), 7.320 (br, 1H), 7452 (br, 1H), 7.533 (1, I=T7.6 Hz, 2H), 7.579
{d, =84 Hz, 1H), 7.646 {m, ZH), 8.022 (d, 1= 7.6 Hz, 2H), 10.962 {5, 1H), 10.921 (s, 1H), 11.037
{s, THD), 13.226 {s, 1HD). (CaHiaNGOy 5 HO0) CLHLONL

(NGB H-pyrrvoel-2-yDimethylene)-2-oxsindolin-6~-ylcarbamoyl)-4-chlorobenzamide
(D23), YD 81.00 %; mp: 280-285 "C {Charring). "H NMR (DMSO-ds) 400 MHz, §: 6,332 (d, I =
2.4 He, 1H), 6.791 (s, TH), 7.006{d, J =84 Hz, 1H), 7.320 (s, 1H), 7437 (s, 1H), 7.376 (4, J =& 4

-
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Ha, THY, 7609 (d, J= 8.8 He, 2H), 7.647 {3, 1H), 8022 {d, T = 8.4 Hz, 2H), 10822 (5, 1H), 10.896
{s, TH), 11107 {s, 1H}, 13.217 (s, 1H) (CoHsCINGG) G, HONL ESEMS ez 40301 [M -

{Z£3-N-(3-((1 H-pyrrol-2-yl }methvlene}~2~0‘mimlelinaﬁ—avlcarbamovl F3.4-dichlorobenzamide
(D26): Y 73.45 % mp: 293-300 °C (Charring). H NMR {DMSO-d;) 400 MHz, 8 6.334 (br, 1H),
G787 {br, 1H), 6,998 (d. J= 8 4 Hz, 1H), 7318 (b, TH), 7426 {5, 1H), 75371 (d, J=8.4 Hz 1H).
7.639¢br, 1H), 7808 (d, =84 Hz, 1H), 7951 (d, I= 8 4 Hx 1H)Y 8253 (s, IH), 10.717 {5, 1H),
10890 (s, 1H), 13227 (s, 1H). ESI-MS: 7 4389 {M - HY}™

(-N3-(( L H-pyrrol-2-yhimethylene)-2-oxoindolin-6-ylcarbamovl)-4-{trifluoromethyi)-
benzamide (D27) YD 66.00 %; mp: >300 "C. 'H NMR (DMSO-dq) 400 MHz, & 6.334 (br. 1H).
6.792 ¢br, 1Y, 7.021 (dd, F= 1.2 & 8.4 He, 1H), 7.323 (br, 1H), 7446 (s, 1H), 7582 (. J = 8.0 Hz,
1H), 7.649 (5, THD, 7.907 {d, J = 84 Hz 2H), 8.177(d, J = 8.4 Hz, 2H), 10.760 (s, 1H), 10.902 (s,
THD) 112064 {5, TH), 13224 (5, TH) (CoaHsFa NGO C HU N,

-N-(3-({ 1 H-pyrvol-2-yhmethylene)- 2-oxpindolin-6-yicarbamoy)-4-chloro-3-
(trifluoromethylybenzamide (D28): YD $0.26 %6 mp: 280-283 °C (Charring). 'H NMR (DMSQ-
ds) 400 Mz, & 6.320-6.3480 {m, 1H), 6. 789 (br, 1H), 7.007 {dd, J = 1.6 & .0 Hx, TH), 7.317 (br,
THL 7420(d, =16 Hx, ), 75373 (. I= 84 Hx, 1H), 7904 (d, J =84 Hz, TH), 82355, ) =84
Mz, 1H), §.447 (s, LFD), 10,721 {s. 1HD, 10,891 ¢s. 1H). 11,347 (s, TH). 13.211 {s. TH).
{CoHCIFN, O C, HL N ESEMS mz 4729 M - HY

(NGB H-pyrrvoel-2-yDimethylene)-2-oxoindolin-6-ylcarbamoyl)-4-methylbenzamide
(D29)y YD 9075 %) mp: 290-295 e {Charring). ‘H NMR {DMSO-ds) 400 MHz2, 8 2.376 (s, 3H).
6.322-0.343 (m, 1H), 6.785-6.794 {m, 1H}, 7.004 (dd, }= 2.0 & 8.6 Hz, 1H), 7.322 {br. 1H), 7.333
(Gl F =84 Hz 2HD), 7447 (I = Lo Hy, THY, 7.573(d, F=8.0Hz 1H), 7.640 {5, 1H), 7.936 {d, I =
8.4 Hz 2K 10892 (5. 1H). 10.943 (s, 1H). 10.958 (s, 1H), 13.223 (s, TH). {CuHiNL0 173 FLO)
C.H.N

{D-N-(3-((HH-pyrvol-2-yDmethylene)-2-oxoindeolin-6~-ylcarbameoyl)-3,5-dimethoxy-
benzamide (D30} Y 72.32 % mp: 276-281 C (Charring). 'H NMR (DMSO-d) 400 Mz, &
3812 (3, GH), 6.334 {(br, 1H), 7.648 (5, 1H), 6.731 (s, 1H), 6,792 ¢br, 1H), 7008 (dd, I = 1.2 & 84
Hz, 16}, 7.203 (d. 1= 2 Hz, 2H), 7.332 {br, 1H), 7443 (br, 1H), 7.579 (4, J = 8.4 Hr, 1H), 10897 (s,
THY, 10914 (s, THY, 13220 (s, TH) (CosHapNyOs 13 HOYC HLUN

{£3-N-(3-((1 H-pyrrol-2-yhmethylene)- 2-oxoindolin-6-yicarbamoyl)-4-{ dimethylamino)-
benzamide (D31): YD 80.23 % mp: 2832947 Kolts ‘harring). 'HONMR (DMSO-d) 400 MHZ,
34021 s, 6H), 6336 (d, J =2 8 Hz 1), 6.750(d, J= 8.8 Hz, 2H), 6.796 (br, 1H}, 7.222(d, J = 8.0
Hz, TH). 7.326 (br, 1H), 7.504 (s, 1H), 7. 795 (d, I = 8.0 Hz, 1H}, 7841 {d. J = 8.8 Hz, TH), 100739
(s, TH), 10928 (s, 1H), 11288 (s, 1H), 13232 (5. TH) {(CaxHuNO; S HO) C HON
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(Z)-5-{{6-(3-benzoylureido)-2-oxsindolin-3-yvhidene)methyi)-2 4-dimethyl- 1 H-pyvrole-3-
carbexylic acid (D32): YD: 6954 %; mp: 270-275 °C (Charring). "H NMR {DMSO-ds) 400 MHz,
& 2474 (s, 3H), 2517 (, 3H), 6,999 (d, J = 8.4 Hz, 1H), 7462 (br, 1H), 7332 {, } = 7.6 Hz, 2H),
TATR (R, TH), 7645 (. J = 6.8 Hz, IH), 7.749 (d, J= 8.4 Hz, 1H), 8018 {d, J = 8.0 Hz, 2H), 10919
{s, 1H), 1095 {s. 1H), 11028 (s, THL 13.698 {5, TH). {CoHaoN,Os HO03 C HL N EST-MS: iz
443.0 {M ~HI"

(Z23-5-((6-{3-(4-chlorobenzoyDureideo)-2-oxoindolin-3-ylidene)-methyh-2 4-dimethyl-1H-
pyrrole-3-carboxylic acid (D33} YD: 61.98 % mp: =300 °C,HHNMR {DMSO-ds) 400 MHz, &;
2473 (s, 3H), 2516 (8, 3H), 6.994 (dd, J = 1.2 & 8.6 He, TH), 7451 (br, tH), 75373 (5, 1H), 7.603
{d, J =88 Hz 2H), 7.742 {d, J = B4 Hz, 1H), 801K (d, J= 8.4 Hz, 2H), 10.837 (s, 1H}, 10,943 (s,
THD, 13,688 €5, TH). (CalUINGDs 174 RO CO BN ESEMS: mez 477.0 M - HY

(1S {{6~(3-(3 4-dichlorebenzoyiureido-2-oxoindolin-3-ylidene ymethy)-2,4-dimethyl- 1 /-
pyrrole-3-carboxylic acid (D34); Y1) 63.85 %; mp: 293-300 °C (Charring), {CagH 1 eCHNLQ O H,
N ESEMS: miz 3109 (M - H

{232 4-dimethyl-S-((2-ox0-6-(3-(4-{triffusromethvlibenzoyhureido Yind obin-3-
viidene)ymethyl)- iH~pyrmie—3~ral boxylic acid (D35) YD 67.35 %, mp: =300 °C. 'H NMR
{DMBO-d) 400 MHz, & 2,477 {5, 3H) ~CH;, 2519 (s, 3H) ~CH;, 7012 (dd, J = 1.6 & 82 Hz, 1H)
Hs-indole, 7457 (d, J = 1.6 Hz, 1H) Hyindole, 7.588 (s, 1H) vinyl H, 7.758 {d. J = 8.4 Hz, 1H) Hy-
indole, 7912 (d, J = 8.0 Hz, 2H) Hags-benzovl, 8176 {d. J = 8.4 Hz, 2H) Hage-benzovl, 10.757 (s,
1HY mdole-6-NH, 10,952 (s, 1H) indole-1-NH., 11.257 {5, TH) benzovI-NH, 13.700 (s, 1H) pyrrole-
1-NH. Caled. for {CosFheFaNgOe) € 3860 H, 374 N, 10.93; found C, 3830 H, 4.03: N, 10.89,
ESE-MS: 52z S11LO M -~ HJ

(£3-5-{{6-({3-{4-chloro-I-(trifluoromethyl}benzovhureido)-2-oxoind olin-3-vlid-eneymethyl)-
2, 4-dimethyl- LH-pyrrole-3-carboxylic acid (D36): YD 70.56 %% mp: 270-275 °C. 'H NMR
{DMSO-de) 400 MHz, 6 2470 (s, 3H), 2313 (s, 3H), 6901 {d, J= 8.4 He, 1H), 7.443 (br, 1H},
7569 (s, 1H), 7.742(d, F=8.4 Hz, TH), 7908 (d, J = 8.4 Hxz, 1H}), B233(d. J =84 Hx 13), 8447

{br, TH}, 10.716 {5, 1H), 10.938 (s, TH), 11.343 (s, 1H), 13.682 (pyrrole-1"-NH}. {CsHpCFNOs
34 HAN COHUN, ESEMS: it 3450 {M - HY

(2 3-3~{5-((6-(3-(d-chlare-3-(triffaoromethyl}benrovureido)-2-oxo-indolin-3-yi-

ideneymethyl)-2.4-dimethyl-1H-pyrrol-3-vlipropaneic acid (D37, YD 4028 %, M. P 270-275
C (Charring). (CoHnCIFNGOs 14 FLOY C H, N ESI-MS: ez $73.0 [M - HY

{212 d-dimethyl-5-{{6-(3-(4-nitrobenzovhureido)-2-oxoindolin-3-viidene)methyl} ~ 15
pyrrole-d-carboxylic acid (D38): Y1 73,17 %, mp: 293-298 e (Charring ). HNMR {(DMSO-d)
400 MHz, & 2464 (s, 3H) 2308 (5. 3H), 6 986 (dd, J = 1.6 & 8.4 Hz, TH), 7439 {d. J = 1.0 Hz,
THY, 7547 (5, 1H)L 7728 (4, J = 8.4 Hu, 1H), B85 {d, J = 88 Hz, 2H), 8318 {d. J = 8.4 Hz, 2H},
4
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FETST (s, LHD, 100932 (s, TR, 11312 (s, LD, 13,670 (s, 1H). (CaallioNsQy - 173 HaO) €, HL N ESE-
MS: ez 488.0 1M - HY

{£)-2 4-dimethyl-5-{(6-(3-(4-methylbenzoyljureido)-2-oxoindolin-3-ylidene)-methyl)- LH-
pyrrole-3-carboxylic acid (D39): Y1 76.46 %, mp: 295-300 Ke (Charring). H NMR (DMSO-ds)
400 MHz, 8 2.380 {s. 3H). 2.519 (5. 3H). 6.994 (4 T = 8.0 Hz, 1H), 7.337 (4.} = 7.2 Hz, 7H), 7.464
{br, TH), 7.583 {5, 1H}, 7.752 {d_ J = 8. 0 Hz, 1H), 7.935(d. J = 7.2 Hz. 2H). 10.946 (s. 2H). 12.083
{br, 1H}, 13.702 {s, TH) (CasHaaNyOs - 23 Ha0) C,HL N ESEMS: m =z 457.0 (M~ HY

(733~ 2, 4-dimethyb-3-((6-(3-{3-methylbenzovDureido)-2-oxoindolin-3-ylidene }-meth vl - 1 /-
pyrrol-3-ylipropanoic acid (D40): YD: 32.82 % mp: 240-245 C (Charring). 'H NMR (DMSO-ds)
400 MHz, 8: 2239 (s, 3H), 2.280¢s, 3H), 2341 (. =7 6 He 2H), 2377 (5, 3H), 2632 (1. = 7.6
Hz, 2H), 6,963 (4, J = 8.0 Hz, 1H), 7.393-7.468 (m, 3H), 7.478 {5, 1H), 7.663 {d, J = 8.0 Hy, 1H),
TR0, J= 7.6 Hz, TH), 7855 (br, 1H), 10750 (5, TH), 10887 {s. 1H), 10.926 (5. 1H), 13.259 (s,
THY (CosHeNSOs - 13 H0) €, H N ESEMS: mz 4850 M - HI™

{Z23-2-{{6-(3-(4-methoxybenzoyDureidn)-2-oxoindolin-3-vlidene)-methyl)-2 A-di-methvi- 1/
pyrrole-3-carboxylic acid (D41). YD: 32,11 %: mp >300 “C. 'H NMR {DMSO-ds) 400 MHz, &
2.472 (s, 3H), 2516 (s, 3H), 3.83R (5, 3H), 6.982 (dd, I= 1.6 & 8.4 Hz, 1H), 7.055(d, I =8 8 Hz,
2H), 7461 (d. 3= 1.6 Ho, 1H), 7.574 (s, 1H), 7.743 (4. T= 8.4 Hz, 1H). 8.042 (d, T = §.8 Hz. 2H).
10864 (s, 1H), 10944 (s, 1H), 11020 (s, TH), 13.696 (s, TH}. {CasHaNyOs 273 H0) CLHL N ESE-
MS ez 4730 {M - H}"

(Z35-({6~(3-(3,5-dimsthoxvhenzoyDureido)-2-oxvind olin-3-ylidene ymethy -2 d-dimethyl-
1 H-pyrrole-3-carboxylic acid (D42} Y1 75,12 % mp = 300 °C. "H NMR {DMSO-dy) 400 MHz,
& 2472 (s, 3H), 2317 (s, 30D, 3.808 (s, 6H), 6741 {, J = 2.0 Mz, 1HD, 6,992 (A, J = 2.0 & 8.6 Ha,
THY, 7197 (4. 3= 2.4 Hz, 28D, 7457 (4. 3= 1.6 He, 1H). 7.576 {s. 1H). 7.746 (d, T = 8.4 Hz, 1H),
10,911 (s, 1H), 10,946 (5, 1H), 11009 (5, 1H), 13.692 (5, 1H). (CoatagN4O HO) €, H, N

{-N-(3-(( 3, 5~-dimethyl-4-phenvi-1H-pyrrol-2-yhmethylene)-2-oxeindolin-6-vicarbamovi-
4-methoxybenzamide (D43): YD 5823 %, mp: >300 YC. T NMR (DMSO-de) 200 MHz, & 2.285
{5, 3H) 2326 (5, 3HL 3841 (5. 3H), 6.977(dd. T = 1.0 & 82 Hz, 1H), 7.062 (d, J = 8.8 Hz, 2H),
FRO1-7.327 {m, 3H). 7414 (d. J= 6.8 Hz, 2H), 7467 (d. J = 1 4 Hz, TH), 7392 (s, IH}, 7.718¢(d =
8.2 Hz 1HD, 8050 {d, J = 8.8 Hz, 2H), 10865 (s, 2H), 11022 {5, 1H), 13542 (5, 1) (CapllaaNsOy
FIH0) C HNCESEMS: ez 305.0 {M ~ HY™

(4N 3003, 5dimethyl-1H-pyrreb2-vBimethvlene)- 2-oxaindolin-6-ylcarbamoyi-4-
methoxybenzamide (D44). YD 66.67 %; mp 293-298 “C. 'H NMR (DMSO~dq) 400 MHz, & 2.280
{s,3H), 2302 (5. 3H), 3841 (5. 3HL 5975 {3, 1H ), 6960 (dd. J= L6 &L B4 He 1H). 7058 (d, J=
92 Hz, 2H), 7.438 (br, 1H), 7473 (s, 1H), 7.657 (d, F =8 0 Hz, 1H), 8.047 {d, I = 8.8 Hz, 2H),
10786 (s, 1H), 10.852 {5, 1H}, 11907 (s, 1H), 13218 {5, 1H) (CaHuNGOy 13 HOYCLHN
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(-5 {6-(3-(4~-methoxybenzoywreido)-2-oxoindolin-3-vlidene)-methyl - VH-pyrrote-2-
carboxylic acid (D458), YD 5882 %, mp: 286-291 ’C {Charrmg). "H NMR {DMSO-el 3 400 MHz,
O 3.840 (5, 3H), 6,783 {5, 1H), 0.870 (s, 1H), 7.028-7.069 (m, 3H), 7479 {5, 1H), 7.627 {d, I = 8.0
Haz, TH), 7688 (s, 1H), 8.045 (4, J = &8 Hz, 2H), 16.902 (s, 1H), 11.033 (s, 1H}, 11.062 {s, ZH},
13.677 (5, TH). (CoHuNOs H:0) C, H, N ESI-MS: moz 445.0 {M - HY

(Z£)2-{5((6-(3-(d-methoxybenzoyljureido}-2-oxoindolin-3-ylideneymethyl)-2 4-dimethyl- 1 -
pyrrol-3-vhacetic acid (D46): YD 47.57 % mp; 240-245 °C (Charring). TH NMR (DMSO-ds) 200
ME Rz, 60 2214 (s, 3H), 2265 (5, 3H), 3.285 (5, 2H), 3836 (5, 3H), 6.936 {dd, I = 1. 8 & 8. 2 Hyz, 1H),
7052 (d, J=90Hz 2H), 7484 (s, 1H), 7439 (d, F= Lo He, 1H), 7.657 (d, I =82 Hz, TH), 8045
{d, J==88 Hz, 2H), 10782 {s, 1H), 11039 (s, 1H), 13.292 (3, {H) {TuHuNOs HO0) C, H. N ESI-
MS: ez 487.0 M - HJ

()3 (S({6~(3-{4-methoxybenzoylureido}-2-oxoindolin-3-ylidene ymethyl)-2 A-dimethyl- 15~
pyrrol-3-vl)propaneic acid (D47): YD: 32.22 %, mp; 240-243 "C (Charring). "H NMR (DMSO-dy)
400 MHz, §; 2.279 {5, 3H), 2.238 {5, 3H), 2339 (1, J = 7.6 Hz, 2H), 2.630 (1, J = 7.6 Hz, 2H), 3.840
(s, 3H), 0933 (dd. T = 1 6 & 84 Hu, 1H), 7.038(d. 1= 88 Hz, 2H), 7433 {d, J = Lo He, 1H), 7475
(5. 1H), 7658 {d. J =8 4 Hz TH), RO45(d, T=8 8 Hz, ZH), 10738 (5, 1H), 10,950 {5, 1H), 12,169
(br. LH), 13.256 {s. TH). (CorbhagN.Og 1/2H;0) €. H. N ESI-MS: pez 501.0 [M ~ HI™

(NG ((F H-pyrrol-2-yDmethylene)-3-fluore-2-oxoind olin-6-yicarbamoyl -4-
methoxybenzamide (D48). YD 6749 %, mp: 300 Y TH NMR {DMSO-) 400 MHz, & 3.833 (&,
3H)Y, 6.350(d, I =24 Hz, TH), 6,784 (5, 1H), 7049 (d, I =88 Hz, 2H), 7332 (s, 1H), 7.636(d. I =
108 He, 1H), 7.705 (s, 1H) 7878 (d. = 6.4 Hz, 1H), 8.056 (4, J = 8.8 Hx., 2H), 10.862 (s, 1H)L
FLOZ3 (s, THY 11401 (d, TH, Fe= 24 Hin, 13238 (3, TH) (O NGO € HO N ESI-MS: ez
419.0 M~ H}".

{£38-{{(S-fluore-6-(3-{4-methoxybenzoyHureido)-2-oxoindolin-3-vlidenenrethyl}-2,4-
dimethyl- 1 H-pyrrole-3-carboxylie acid (D49} YD 74.34 %% mp; 200-293 e {(Charring), 'H NMR
{DMSO-de) 400 Mz, & 2451 (s, 3H), 2477 {5, 3H), 3806 (s, 3D, 7014 (d, J= 8.8 Hz, 2H), 7.598
{s, 1H), 7.835-7865 (m, 2H), 8019 (d, J =8 8 Hy, 2H), 10.868 {5, 1H), 11.003 {s, 1H}, 11.338{d, J=
2.4 He, TH), 13,687 {5, TH). (CasHy i FNGO6 43 HaO3 €, LN EST-MS: ez 491.0 [M - HY

(2} 2-{5-((5-fluoro-6-(3-(4-methoxybenzoyHureido)-2-oxoindolin-3-ylidene}-methyi - 2.4~
dimetiwi«-i!,H'-pyrroi&-yl}aceﬁc acid (D30): YD: 64.38 %. mop: 292-297 °C {Charring). 'H NMR
{DMBO-ds) 400 MHz, 60 2.231 (s, 3H), 2.271 (s, 3H), 3333 (5, ZH), 3.840 (s, 3H), 7.036 {d, J =88
Mz, 2H), 7.569 (5, THD), 7831 (4, T = 11.2 Hz, 1H), 7.849(d, 1 = 6.4 Hx, 1H), B.O38 (d, F= B8 Hz,
2HY 10747 (s, THY, 11027 (s, TH), 11359 (d, 3= 248z, 1H) 13368 {5, 1H). (CoeHu NGO 12
H:XO C HON.
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(7 )-3{ S-({5-flaoro-6-{3-{4-methoxyhenzovhureido)-2-oxoindolin-3-ylidene)-methyi }- 2,4~
dimethyl- 1H-pyrrol-3-yhpropanoic acid (DS1): YD: 46,15 % mp: 265-270 "C. 'H NMR (DMSO-
elg} 00 MFz, &0 2.249 (s, 3H), 2280 (s, 3H), 2341 {6, J = 7.2 He, 2H), 2.627 (1, I = 6.4 Hz, 2H),
3839 (8, 3H), 7.0584 (d, I =84 Hz, 2H), 7544 (s, 1M}, 77877847 (m, 2H), 8036 (d, J = 8.4 Hz,
2HD. 10717 {5 TH) 1LO22 (s, TH). 11349 (s, TH), 13319 (5, 1H). {(CoHasPNGOs T HOMVCL H,
N, ESEMS: mz SID.0{M - H|

(Z1-N-{3-{{ LH-pyrrol-2-vhimethylene)-2-oxeindolin-6-yicarbamoyl)-2-fluorebenzamide
(D523 YD1 77.04 % mp: 276-281 °C (Charring). 'H NMR (DMSO-d) 400 MHz, 8 6.333 (br, 1H),
6,791 (br, 1H)Y, 7.010 (d, F= 8.0 Hz, TH), 7.326-7 371 {m, 3H), 7415 (s, 1H), 7.577(d, I = 8.0 Hy,
1H), 7.614-7.714 {m, 31D, 10,549 (s, 1HD, 10.903 {5, 1H), 11,030 (s, 1H), 13.220 (s, 1H).

(U NGOy 1S5 HO0) C HONDESEMS: mz 389.0 (M - HY

(1S ({6~ 3-( 2-Tluorebenzovhureido)}-2-oxoindolin-3-vlidene jmethyi)-2 4-dimethyl-1H-~
pyrrole-3-carboxylic acid (D83), Y1 67.75 %, mp: 264-269 °C (Charring), "H NMR (DMSO-de)
400 MHz, & 2476 {5, 3H), 2521 {5, 3H), 7.007 (dd. J= 1.6 & 8.2 Hz, 1H), 7.313-7.373 {m, 2H),
7426 4d, Y= 16 Ha, THD, 7301 (s, 1H), 7.615-7.633 (m, 1M}, 7.675-7.712 (m, 1H), 7.755{d. J = 8.0
Hz, 1H), 10554 (s, TH), 10,957 (s TH), 11045 (s, 1H), 13.701 {5, TH), (CouHieFNGOs 2 HO03 G H,|
N ESEMS: mz 4610 [M - HJ

{Z3-3(5-{{6~{ 3-{ 2-fluorobenzeyhureido)-2-oxoindolin-3-vlidene ymethyi)-2 4-dimethyl-1 H-
pyrrol-3-yDpropaneic acid (D34): YD 41.67 % mp: 267-272 °C {Chawing). 'H NMR {(DMSO-de)
400 MHz, & 2,240 (s, 3H), 2282 (5. 3H), 2342 (1. J = 7.0 Hz, 2H), 2633 (¢, T = 7.6 He, 2H), 6.976
(ded, T= 20 & 82 He, TH), 7.313-7372 (m, 2H), 7395 (4 J = 2.0 Hx, 1H), 7486 (5, 1H), 7.600-
7713 (m, 3H), 10521 (5, TH), 10763 (s, TH), 11.021 (s, TH), 13261 (s, TH) (CosHnFNGOs 173
H20y C, M, NESEMS: prt 4890 [M -~ M

{Z3-3-{5-({6-{3-{4-fluorobenzoyhureide)-2-oxoindolin-3-ylidene)methyl)-2 4-dimethyl- 1 H-
pyrrol-3-ylipropaneic acid (DSS). YD1 4487 % myp: »30¢ e NMR (DMSO-cls) 406 MHz, &:
2237 {5, 3H), 2278 (5, 3H), 2340 (L J = 7.0 Mz, 2H), 2630, T = 8.0 He, 21, 6904 {dd, =16 &
8.0 Hz, tH), 7.372 (dd. J =R 8 & 8.8 Hx, 2H), 7.421 (br, 1H}, 7.476 (s, 1H), 7.661 {d, } = 8.0 Hz,
{HY, 8102 (dd, F =32 & 5.2 He, 2H), 1760 (s, 1H), 10,835 {5, 1H), 1LG36 (s, 1H), 13255 (s, IH}.
ESE-MS: st 459.0 IM - HY

(£3-3-{5-({0-{3-(2 $-diflnerobenzoyllureido]-2-oxoind olin-3-ylidene hnethyl)- 2, 4-dimethyl-

1 -pyrrol-3-yDpropanoic acid (D56) YD 43.33 %; mp: 280-283 ¢ {Charring). 'HNMR
{DMSO-~d) 400 MHz, 60 2.238 (s, 3H), 2280 (s, 3H), 2341 {1, J = 7.6 Hz, 2H). 2632 (1, I =76 Ha,
2HY 6967 {dd, 3= 1.6 & 8.4 Hz, TH), 7.209-7.257 (m, 1H), 7.388(d, J= L6 He, 1H), 7.400-7472
{m, 1H), 7484 (s, 1H), 7.664 (d, } = 8.0 Hz, tH), 7.757-7.815 {(m, 1H}), 10475 {5, TH), 10.761 {5,
THY, 11028 (s, THY 13259 (5, 1H) {CoHnFaNOs) CH, N ESEMS: sz 3070 [M - H]™
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(S {6-(3- (2~ Tnere-4-methoxybenzoyhreido)-2-gxoindolin-3-ylidene ymethyl)-2,4-
dimethvk—ilH—pyrz'ole—fi-mrboxvlic acid (D87 YD 74.20%: mp: 295-300 °C (Charring). "H NMR
{DMBO-d) 400 MHz, 60 2471 (s, 3H), 2317 (s, 3H), 3.837 (s, 3H), 6.892 (dd, J = 2.0 & K8 Hz,
1HD, 6939 {dd, I =20 & 132 Hy, 1H), 6986 (dd, I =20 & 8.6 He, 1H), 7423 {d. J = L6 He, 1H),
T873 (s, 1H), 7.086 (dd, J = 8.4 & 8§ Hz, 1H), 7.739(d, I = 8.4 He, 1H), 10,652 {5, TH), 10,716 s,
THY, 10942 (s, TH), 12,072 (br, 1H), 13,692 (5, TH). ( CosHuFNGOg 54 HO0) €. H, N ESEMS:
prz 4910 1M - H|™

(D 3-3-{5-({B-{ 3~( 2-Paoro-4-methexybenzovhureido)-2-oxoind olin-3-vlideneymethyl}- 2,4~
dimethyl-1H-pyrrol-3-yDpropaneic acid (DS8): YD: 49.21 %, my: 255-260 °C (Charring). 'H
NMR {DMSO-lg) 400 MHz 8 2237 {5, 3H), 2279 (5, 3H), 2338 (4, J = 7.6 He, ZH), 2631 (1, )=
7.6 Hz, 2H), 3839 (s, 3H), 6,895 (dd, T = 2.0 & 8.6 He, TH), 6.950-6.981 (m, 2H), 7396 (. T =
Hz, TH). 7476 (s, 1H), 7.645-7.710 {m, 2H), 10.629 {s, 1H). 107538 {s, 1H). 13.256 (s, 1H).

{CarHas NGO 2 H0) C H NUESEMS: paz 53190.0 [M - HYL

{2 3-5-{(5-Thuoro-6-{3-(2-fluoro-4-methoxyvbenzoyureido - 2-axoind olin-3~ylidene ymethyl)-
2,4~(iimethvl~lffnpvrrole»&cm‘hﬂxvlic acid (DS, YD 75.89 %; mp: 297- >300 °C. 'H NMR
{DMSO-ds) 400 MHz, & 2,498 (5, 3H), 2.523 (5, 3H), 3.848 (s, 3H), 6900 (d, J =24 & 88 Hz, 1H),
6.972¢dd. J =24 & 12.8 Hz, TH), 7.639 (s, [H)Y, 7.650(dd, J=88 & 8.8 Hz, 1H), 7839 {d. J =64
Hz), 7909 (d, T = 11.2 Hz), 10.928 (s, 1H), 11.029 {5, TH), 11636 (s, 1H), 13.734 {5, 1H).
{CastlaFoNGOg 12 HaO) C H, NUESEMS: mez 3001 [M - HE

(-3-(3-((S-Nuore-0-(3-( 2-Nuoro-4-methoxyhenzoyl ureido)-2-oxoindolin-3-
vlidenemethyl)-2. 4—dimethyi—1H—pvrml—S—v!}propmwic acid (D60): YD 33.69 9 myp: 275-280
“C {Charring). "H MR (DMSO-de) 400 MHz, 8: 2.250 (s, 3H), 2.284 (5. 3H3, 2342 (1, J = 7.6 Hz,
AH, 26300 T=T7 o He, 2HL 3842 (5. 3H). 6898 (d, J =20 & 88 Hz, M), 6971 (dd. J =23 &
13.2He, 1H), 7556 (5, tH), 7704 (dd. I =88 & 84 Hz, 1H), 7.798 (d. J =68 Hz), 7811 {d, I =
P12 Hzy 10736 (s, THY, 10983 (s, THY), 10.990 (s, THD, 13.325 {5, TH) (CoHa NGO 25 HO) C
H. N ESI-MS: o202 837.0 [M - HY

{21-5-({6-(3-(2,6-diflnoro-4-methoxybenzovlureid o )-3-fluore-2-oxocindolin-3-
viidene)methyl)-2.4-dimethyl-1H-pyrrele-3-carboxylic acid (D61}, YD: 34.33 %, mp =300 C
TH NMR (DMSO-d) 400 MHz, 8 2490 (s, 3H), 2.523 (s, 3H), 3.842 (s, 3H), 6.880 (d, J = 10.0 Hz,
IHY, 7.674 (s, 1H), 7793 (d =64 Hay, 7.919(d, = 112 Hz), 10.702 (5, 1H), 10928 (5, 1H),

301 (s, 1H), 13739 (5. TH). (CosHobs NGO 1722 HOY C H NOESEMS: iz 327.0 (M-~ HY

{2 ethyb-5-((6-(3-(2-fluoro-4-methoxybenzoyDureido)-2-oxeindolin-3-ylidene yoethyij-2 4~
dimethyl- 1 H-pyrrole-3-carboxylate (D62) YD 62.8% %: mp: 278-283 °C (Charring). 'H NMR
{DMSO-dg) 400 MHz, & 1292 (1, =70 Hz, 3H), 2.476 (5, 3H)}, 2.523 {5, 3H}, 3.842 (3, 3H), 4.206
{q. Y= 7.2 He, 2H), 6898 (dd, § = 2.2 & 84 Hz, 1H), 6.947-7.003 (m, 2H), 7426 (d. T = 1.6 He, 1H),
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7384 (s, 1HYL 7.609(dd, 1= 84 & 8.8 He, 1H), 7.754 {d. T =8 4 Hz, 1HD, 10,637 (5, 1H), 10.729 (5,
TH), 10.966 (s, TH), 13751 (s, IH).

{Z}-ethyl-3-{5-{{6-(3-(2-fluore-4-methoxyhenzoyhureido)-2-oxoind olin-3-ylidene inethyl)-
2, 4-dimethyl-1H-pyrrol-3-yhpropaneate (D63); YD1 45 45 % mp: 250-235 'C (Charring). 'H
NMR (DMSO-cfy 400 MMz, & LIS = 7.0 Hz, 3H), 2233 (5, 3H), 2274 (5, 3H), 2421 (1, I =
7O Hz, 2H), 26390 T=74 Hi, 2H), 3.842 (s, 3H)L 4.030(g, J= 7.2 Hr, 2H), 6.899(dd, J = 2.0 &
8.4 Hz, TH), 6.949-6.981 (m, 2H), 7.394 (hr, 1TH), 7480 (5, 1H), 7.630-7.711 (m, 2H). 1625 (5,
THY, 10727 (s, THY, 10762 (s, TH), 13257 (s, 1TH). BESI-MS: ez 547.0 [M - HY™

{£)-N-(3-({3,5-dimethvi-4-(4-methyipiperazine- I-carbonyl)- L H-pyrrol-2-yhmethylene)-2-
oxoindolin-6-ylearhamoy!)-2-fluoro-4-methoxybenzamide (D64): Y 34.71 %, mp: 250-235 °C
{Charring). "H NMR (DMSO-do) 400 MHz, § 2,169 (s, 3H), 2.223 (b, 45H), 2.261 {5, 6H), 3.436 {br,
AH) 3834 {s, 3H)L. 6891 {dd, J = 2.4 & 8.8 Hz, TH), 6.941-6.992 {m. 2H), 7414 {d, I = 2.0 Hz, 1H).
7520 (s, TH), 7.682 {dd, J =84 & 8.8 Hz, 1H), 7.704 (d. I =8O Hx, 1H), 10642 (5, 1H), 10.723 (5,
THY, 10884 (s, THY 13432 (s, 1H) (CanHniFNOs32 HOY C, H, NUEST-MS ez 3731 M - HY™

(3-N-(3-((3,3-dimethyl-4-(3-(d-methylpiperazin- i-yl)-3-oxepropyl}- 1 H-pyrrol-2-
yhimethvlene}-2-gxoindslin-6-ylcarbamoyl)-2-flnoro-4-methoxybenzamide {D68): Y1I¥ 3674 %,
mp; 229-234 ' {Charring). 4 NMR (DMSO-dg ) 400 Mz, 8 2.106 {5, 3H), 2.119-2.145 (m, 2H),
2872199 {m, ZH), 2231 (6 3HD), 2271 (5, 3H, 2413 (U ) =76 Hy, 2H), 20618 (L T =76 Ha,
2H). 3419 {br, 4H), 3.842 {5, 3H), 6.899 (dd. J = 2.4 & 8.4 He, TH), 6.949-6.986 (m, 2H), 7414 (b,
THY, 7482 (s, TH), 7.651-7.711 {m, 2H), 10.626 (s, 1H), 10757 {5, 2H), 13.268 (s, 1H).
{CantssENGOs 54 HO) O HL N ESE-MS: ez 6011 [M - HY.

{23-N-{3-{{3 5~-dimethyl-4-Gmorpholine~-4-carbonyh)- LiH-pyrrel-2-vDmethylene}-2-
oxoindolin-6-ylcarbamoyh-2-fluoro-4-methoxybenzamide (D66). YD: 38.65 %; myp: 273-278 ke
{Charring). "H NMR (DMSO-dg) 400 MHz, 5 2.246 (5. 3H), 2.285 (5, 3H), 3.461 (br, 3H), 3.568 (br,
GHD, 3843 {5, 3H), 6901 {dd, J = 2.4 & 8.4 Hz, 1H}, 6.930-7.003 (m, 2H), 7422 (d, I = 1.6 Hz, 1H),
7833 {5, 1H), 7.0669-7.726 (m, 2H), 10.652 (s, 2H), 10.898 {5, 1H), 13.454 {5, 1H). (CaalleFN:s O 172
HO) C, | N ESEMS: mz 560.0 {M - B}

£23-N-(3-{{3.5-dimethyl-4-(3-morpholino-3-oxepropyl}- L H-pyrrol-2-yhimethyiene)-2-
oxoindolin-6-ylcarbamoyl)-2-flnoro-4-methoxyhenzamide (D67 YI3: 34.21 %: mp: 248-253°C
(Charring). 'H NMR (DMSO-ds) 400 MHz, & 2.237 (s, 3H). 2.278 {5, 3H). 2.422(t, J= 7.6 Ha.
2H}, 2.626 (1 T = 7.6 Hz, 2H). 3.340-3.495 (my, 8H), 3.844 (s, 3H), 6,905 (4. J =8 4 Hz, 1H), 6.951-
6,984 {m, 2H), 7.402 (br, TH), 7485 (5, 1H), 7.654-7.712 {m, 2H), 10,629 {s, 1H), 10.721 (s, 1H),
10763 (s, 1H), 13271 (s, 1H) (CiHuFPNO 23 HO) C HO N ESEMS: poz SB8T M - HJ

N-N-(2-{dimethylaminoethy-5-{{6-(3-(2-fluaro-4-methoxvhenzoyl}-ureido)-2-oxaindolin-
3-vlideneymethyl)-2 4-dimethyl-1H-pyrrole-3-carboxantide (D68): YD 42,95 % mp: 298->300
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°C. 'H NMR {DMSO-dg) 400 MG, 8 2,182 (s, 6HD. 2.376 {m, SH), 2418 (5. 3HY, 3.293 (1, I =64
Hz, 2H), 3.842 (5, 3H), 6.899(dd, T = 2.2 & 8 8 Hz, 1H), 6.948-T.000 {m, 2H), 7.420-7 432 {m, 2H},
7.342 (s, TH), 7.667-7.733 {m, ZH}, 10.631 (s, TH), 1731 (s, 1H), 10.901 (s, 1H), 13.487 {s, 1H).

(AN 2-Cliethviamine ethy)-8-((6-(3-{2-Tlaore-4-methoxyhenzovDureido)-2-oxoind olin-3-
ylidene)methyl)-2,4-dimethyl- L H-pyrrofe-3-carboxamide (D69} YD 36.04 %: mp: 275-280 °C
{Charring), "H NMR (DMSO-¢) 400 MHz, 3 0.969 (1. I = 7.0 Hz, 6H). 2391 (s, 3H). 2.426 (5. 3H).
2.320-2.558 (m, 4H), 3.250-3.282 {m, 2H), 3.843 (s, 3H), 6.900 {dd, J = 2.4 & &.8 Hz, 1H), 6.950-
7.001 {m, 2H), 7376 (4, F= 34 M, TH), 7423 (d, F= 2.0 He, 1H) 7,851 {5, 1HD, 7000 {dd. J = 8§ 4
& 88 Hz, 1H), 7.728(d, I =84 Hx. 1H), 10651 (5, TH), 10.736 {5, TH), 10900 (s, 1H), 13497 (5,
TH). (UaHasFNO52/3 Ha0) € H, N ESE-MS mz 3891 {M - HY

{OE-((0-{3-{ 2-Thuoro~-4~methexybenzoyDureido)-2-oxoindolin-3-vlidene ymethyl -2 4-
dimethyl-N-(2-(pyrrelidin~-yljethyl)- L H-pyrrole-3-carboxamide (D70 YD1 49.70 % mp: 291~
296 "C (Charring). 'H NMR (DMSO-d,) 400 MHz, & 1.679 (br, 4H), 2.377 (s, 3H), 2.414 (5, 3H),
23606 (1, J = 6.8 Hz, 2H), 3. 841 (s, 3H), 6,898 (dd, T = 2.0 & 8.8 Hyz, 1H), 6.947-6.99% (ny, 2H), 7 421
(d, J =20 Hz, TH), TAR0 (L 1= 5.6 Hy, 1H), 7.342 (s, 1H), 7.666-7.732 {m, 2H}, 11632 (s, 1H},
10,732 (s, LD, 10,901 ¢s, TH), 13,486 (s, 1TH), (CaHuFNgOs 142 HA0) C, H, N ESI-MS: mz 387.1
[M - HY}

D14-D70 were prepared using appropriate starting materials with a process simifar to D13,

Malate salt of {(£)-3-({6-{3-(2-fluoro-t-methoxybenzoylureido)-2-oxoindolin-3-
yiidenemethyh)-2.4-dimethyb-N-(2-(pyrrolidin-1-yethyl}- 1L H-pyrrole-3-carboxamide (D71). L-
Malic acid {0.25 mmol) was added to a solution of compound D74 {0.08 nunol) in ethanol (1 mL}.
The reaction was carried ouf using microwave (CEM. Discover) at 100 C (200 W1 Standard mode)
for 15 mins. Crude product was recovered by evaporation of ethanol. 'H NMR (DMSO-d:) 400
MHz, & 1816 (br, 4H}, 2402 (s, 3HY, 2439 (s, 3H}, 2,943 (br, 8H), 3.431-3.477 {m, 3H), 3.909-
3943 (m 03 HD), 6898 {dd, 1 = 2.0 & 83 Hz, TH), 6.948-7.004 (m, 2H), 7426 {d, 1= 2.0 Hz, 1H),
7552 (s, TH), 7.640 (. J = 5.6 Hz, 1H}, 7.667-7.738 {m, ZH), 10.663 (5, 1H), 10.747 {5, 1H), 10911
{s, IH), 13527 (s, 1H).

3-{{4-Fluorophenyamine}-3-oxoproepaneic acid (D72). The compound was prepared
according to iteratare procedure. To a solution of 4-flaoroaniline (2.0 mi., 20 & munol) and TEA (3.3
mi., 25.0 mmol) in drv DOM m ice bath was added ethyl malonvi chloride (3.5 mb, 27.3 mimol)
dropwise. Reaction mixture was stirred at such temperature for 4 h. Reaction mixture was quenched
by saturated agueous solution of NaHCO:. Crade product was extracted by EA (30 ml.x3}. Organic
lavers were combined, washed by brne and dried over anhvdrous MgSO,. After removal of solvent,
ethyl ester of 3-((4-fuorophenvhamino)-3-oxopropanic acid was obtained, which was subjected to
saponification hv 10% NaOH in EtOH. Reaction mixtare was heated o reffux for 1.3 h Solid
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obtained by acidic workup 3N HCH was collected by filter 1o give the title compound. YD1 73% {fix
two steps). H-NMR {400 MHz, DMSO-ds) & 12.60 (br s, 1H, COOH). 10.2 (s, 1H, NH), 7.60-7.56
{m, 2H, AtH), 7.16-7. 11 {m, 2H, ArH), 3.33 (s, 2H, CHy).

1-{{4-Methoxyphenyhcarlamoyleyclopropanecarboxylic acid (D73). The compound was
prepared gccording to hterature procedure. To a solation of cvclopropane-1.1-dicarboxylic acid
{390.0 mg. 3.0 nunol) in dry THF (20 ml) in ice bath was added triethylamine {(TEA, 0,40 mL., 3.1
mbL} dropwise. The solution was stirred for 15 min and SOCL; (8.20 mL, 2.9 mmol) was added to 1.
After 13 sun reaction at such temperature, a solution of p-anisidine (387. 0 my, 3.1 mmol) i THF (3
mb) was added slowly. Reaction mixture was allowed to warm to vt and stirred for additional 18 h
Adter that, reaction mixture was diluted by EA; unconsumed diacid was quenched by 108 NaOH
{0.5 mL). Crude product was extracted by FA and washed by water and boine. Qrganic portions wera
concentrated &7 vacuo. Sohd precipitated by addition of n-heptane was collected by filter. Prolonged
drving in vacue gave the title compound. YD1 82%; mp 133-136 8C. "H-NMR (400 MHz DMSO-ds}
& LA (s 4H, 220H), 371 G, 3H, OCHR)L 6 85 {d. /= 8.8 Hr, 2H, ArH), 749(d. J =88 Hz, 2H,
ArH), 1042 {5, TH, NH). Anal (CpHENO, 05 H0) C H, NOMS (EST) 233 8 (M - HY,

N'-(4-Fluorophenyl}-A'-(2-oxeindolin-6-yDmalenaniide (D74). 6-Aminoindolin-2-one {148.0
mg, 1.0 mmol) was made to react to D72 {197 0 mg, 1.0 rnamol) m the presence of TBTU {487.0 my,
1.5 nunol) and TEA (0,42 mi., 3.0 mmol) in a mixture of drv DMF and acetomitrile (1:3, 6 mL)
under 11 for 3 h. Resultant solid was collected, washed by water and dried to give the titte compound.
YD 65%; mp: 221 °C (Charring). 'H-NMR (400 MHz, DMSO-ds) 8 3.30 (s, 2H, CHy), 3.43 (5, 2H,
CHy), 7.01 (d.J = 8.4 Hz, TH, ArH). 710 (d. 7= 8.4 Hi 1H, AtH), 7.17-7.12 {m. 2H, ArH), 7.35 (s,
TH, ArH), 7.63-7.59 (my, 2H, AcH), 1031 (s, TH,NH), 10.20 (5, TH, NH), 1035 {5, TH, NH}. Anal
(CyH i FNGOs. 1 HLO) €, BN MS (BST) 325.9 (M — HY

(Z)-N-(3-(( lH—pyr‘mi—z—yl)methy‘lene)—z—umindulinaﬁay‘l)»—_s”v"'—(si-ﬂuomphenyi)malonamide
(D758} Compound D74 (80,4 mg, 0.2 mmol} was made 1o react to pyrrole-2-carboxaldehvde (23.0
mg, 0.3 mmol) in the presence of cat. pyvrrohiding in EIOH (3 mb). Reaction mixtwe was healed by a
CEM muicrowave machine at 100 °C for 2( nun. Resultant solid was collected by filter, washed by
E1OH and ether, and dited to give the title compound. YD: 44 % mp: > 300 °C. "HNMR (DMS O-de)
& 13.22 (s, TH, NH), 10.87 (5. 1H. NH), 10.21 (s, 1H, NH). 10.20 (s, 1H. NH), 7.62-7.60 (m, 3H.
ArH + vinyl-H), 7.54 (d, =8 He, TH, ArHD, 7.45 (s, THL ArH), 7.31 (s, 1H, pvrrole-H), 7.17-7.13
{m, 2H, ArH), 7.09(d, J = 8 Hz, TH, ArH), 6.77 {s. 1H, pyvrvole-H), 6.33 (s, 1H, pyrrole-H}, 3.46 (s,
2H, CHa). Anal (CopbFNGO: 02 HOYC HN

()N —(3—{(Zlh"~pyrrma-za-yi)methylene)-?.ruoxeindolin-(i-yl}—v}%“;u(sta
methoxypheuvlimalonamide (D76) Y1}, 70%:; mp > 34 *C. T HNMR {DMS0O-doY & 13.22 (s, 1H,
NH), 1088 (s, 1H, NH), 10.20 (s, TH, NH), 10.02 (s, 1H, NH), 7.60 (s, 1H, vinviH), 7.55-7 3G {m,
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JH, ArH), 7.46 (s, THL AcH)y, 731 G TH, pyrrole-H), 7.09 (4 7= 8.4 He, TH, Atk 6838 4(d, /=92
Hz, 2H, AsH), 6.77 (s, TH, pyrrole-H), 6.33 (s, 1H. pyrrole-H), 371 (5, 3H, OCH3}, 3.44 (s, 2H,
CH2) Anal. {CoHagNGOg € HON,

(Z-N-(3-((LH-pyrrol-2-yDmethylene ) 2-oxoindolin-6~-y)-N-(4-
methoxyphenyl)cyclopropane-1,1-dicarboxamide (D77): YD1 52 %; 'H-NMR (DMSO-d6) &:
13.22 (s, TH. NH), 10.88 (s, LH, NH), 10.19 (s, TH, NH). 9.76 {s. 1H, NH), 7.60 (s, 1H, vinyl-H),
753747 (m, 3H, ArH), 742 (s, TH, ArH), 7.31 (5, 1H, pyrrole-H), 714 {dd. I =82, L6 He, TH,
ArH), 6.87 (d, J= 92 Hz, 2H, ArH), 6,77 {5, 1H, pyrrole-H), 633 (s, 1H, pyrrole-H), 3.71 (s, 3H,
OCH3), 1.45 (s, 4H, 2*CH2). Anal. (CasHaNOy 02 H20) G HON,

D76, D77, were prepared using appropriate starting materials with procedure similar 1o D75

Svnthesis of Componnds of Formula (11

F-methvlimidazolidin-2-one (D78) To 2-chloroethv! isocvanate (0.4 M) in THF was added
methvianune, stivred at 22 ¢ under N, for 18 hours. The solvent was removed 1 vacuo and the
presence of intermediate compound 1-(2-chloroethyl}-3-methyviurea was confirmed by 1H NMR and
dissolved i THF {0.4 M), and added NaH {2 4 eq.). The mixture was stured at RT under Nj for 18h,
and concentrated /in vaone. The resulting residue was purified using Hash chromatography on silica
gel to give the title compound D78.

3.-methyl-2-0x0-N-(2-oxeindolin-6-ylimidazelidine-1-carboxamide (D79}
bis{inchloromethy hearbonate m tetrabydrofuran was added dropwise within 1 howr to the compound
D78 in tetrahydrofuran in such a way that the intemal femperature was Rept at 55-60 °C. The mixsure
was stirred for Sh at this temperature. The formation of 3-methvi-2-oxoimidarchiding-1-carbonyl
chloride was confirmad by TLC, The s-aminomdolin-2-one (D4} was added to the muxtare in i
and the mixtare was reflused for 4h. The completion of reaction was monitored using TLC. The
restdue obtained after workup using saturated sodium carbonate was further purified using flash
chromatography on silica gel 1o afford the title compound D79,

(D-N-(3-((1LH-pyrrol-2-yhimethylene)-2-oxeindolin-6-yl)-3-methyl-2-oxeimidazolidine-1-
carboxamide (D80 A catalytic amount of pyrrolidine {0.001 mmwol} was added to compound D73
{1 mmol) and pyrrole-2-carbaldehyde (1.2 nunol) in ethanol (5 mL). After addition the reaction was
carried out using microwave (CEM, Discover) at 100 °C (200 W' Standard mode) for 13 mins. Crude
product was preciptiated after cooling to RT, collected by fittration, sashed with ethanol and an
dried. YD $5.96 % mp: 267-272 °C (charring). "H NMR (400 MHz DMSQ-ds) §: 2.788 (s, 3H),
342040 F = 8.2 Ha, 2HY, 3766 (t, 1= 8.2 He, 2H), €320 (br, J= 3.2 Hz, 1H), 6.767 {br, 1H), 6.879
(dd. J= 1.6 & 8.4 Hz, 1H). 7.301 (br, 1H), 7.320 (br, 1), 7.526 (d. T =8.0 Hz. 1H), 7.599 (s. 1H).
10.480 (5, TH), TO.872 {5, 1H), 13.198 (5, 1H). (CHuNsO) . H, N
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(0 -N3-(( 1 H-pyrrol-2-yhimethylene)-2-oxoindolin-6-yI)-3~cyvelopropyl-2-oxoimidazolidine~
1-carboxamide (D81) Y 77 46 %, mp: 284-289 e {charring). 'H NMR {400 MHz DMSO-d5) &

0696 (d, I =52 Hz, 4H), 2575 (p. I =52 Hz, IHL 3389 (1, J =82 Hz, 2H), 3. 719 {1, J = 8.2 Hz,
2HY), 6316331 (Om, 1), 6.762-6.771 (my, 1H), 6886 (dd, J = 1.8 & 8.4 Hz, 1H) 7.304 (by, 1H),
7324 (d, V= 2.0 Hz, TH), 7528 (d, J =8.0 Hz, 1H), 7.601 (s, 1H), 10,485 (s, 1H), 10882 (3, 1H),
13.200 (5, TH). (CanHoNsOs 175 HbOy CLHON

(Z-N-{3-{{ LH-pyrrol-2-vhimethylene)-S-fluoro-2-oxnindolin-6-yi)-3-cycloprepyl-2-
oxoimidazolidine-1-carboxamide (DS2). YD 3501 %, MLP.: 2300 8¢ THONMR (400 MH:,
DMSO-es) & 0,687 {d. J =52 Hz, 4H), 2367 (p. J =54 Hx, 1H), 37251, J = 82 Hz, 2H), 6.331-
6.331 {m, TH), 6.776 (br, 1H), 7.331 {br. 1}, 7.000{d, } = 10.8 Hz, 1H), 7662 {5, 1H), 7780 ({d, J =
G5 Haz, 1H), 10782 (4 F = 2.8 He, 1H), 10868 (s, TH), 13.233 {5, 1TH) (CoalsFNsO) CLHUNL

(NGB H-pyrrvol-2-yhmethylene)-2-oxoindolin-6-y1)-2-gx0-3-phenylimidazolidine- 1~
carboxamide (DS3): YD 88.9% % mp: 294-299 °C (charring), "H NMR (460 MHz, DMSO-di) &
3.930 (s, 4H)Y, 6.315-6.336 (m, 1HYL 6.774 (br, TH), 6951 (dd, J= 18 & 84 Hz 1H), 7161 {1, = 7.4

He, 1H), 7.307 (b, TH). 7.373 (A § = 2.0 Ha, TH), 7412 (0 = 7.8 He, 2H). 7.553 (d, 1= 8.4 Hz,
VH), 7.600 (4, § = 7.6 Hz, 2H), 7.619 {s, 1H), 10.441 (5. 1H). 10.907 (5. 1H). 13,208 (5, 1H).

{CasHpeNsO CHON

(N3 ((LH-pyrrvol-2-yDhmethylene)-2-oxoindolin-6-y1)-3-(4-chlorophenyl)-2-
oxeimidazolidine-{-cavboxamide (D84). YD 76,16 % mp: »300 “COTH NMR (400 MHz, PMSO-
dgd & 3914 {5, 4H), 6.320-6.326 (m, TH), 6.772 (br, TH), 6942 (d, J = 8.4 Hz, 1H), 7305 (br, 1H),
7365 (br, 1H), 7.462{d. J = 8.8 Hz, ZH), 75348 (d. I =84 Hx, {1H), 7.615 (s. {H), 7637 {d. } = &8
Ha, 2H), 10375 (g TH), 1803 {s, 1H), 13.205 (5. 1H). (CaaHipUINSO CLHLU N

{£PN-(3-((1 H-pyrrol-2-yhmethylenej-2-oxoindolin-6-yb-3-(3-ehioraphenyi)-2-
oxoimidazolidine-1-carboxamide (D85): YD: 82.27 % M.P.: »300 "C. "H NMR (400 MHz,
DMSO-ie) & 3.922-3.925 (br, 4H), 6.320-6.335 (my, THL 6772 (b, 1H), 6967 {(dd J = 2.0 & 8.4
Haz, TH), 7.200-7. 219 {m, 1H), 7.305 (br, 1H), 75377 (d. J = 1.6 He, 1H}, 7.411-7.507 (m, 2H). 7.552
{d, J=8.0 He, 1H), 7619 {5, 1H). 78006 (br, 1H), 10.349 (s, 1H), 10,907 (s, 1H), 13.205 (s, 1H).
{CaaH i CINSOs) C, HUNL

(23N 3-({ L H-pyrrol-2-vDmethylene)- 2-oxoindolin-6-y1)-3-(3,4-dichlorophenyi)- 2~
oxoimidarolidine- I~carboxamide (D86). YD 1681 % myp: »30¢ °C.TH NMR (400 MHz, DMSO-
s} & 3.921 {5, 4H), 6.320-6334 {m, 1H), 6.768-0.773 (br, 1H}, 6.967 (dd, J =1 8 & 8.2 Hz, 1H),
7305 {br, HD, 7373 (4, 3 = 2.0 Ha, THY), 7.541-7574 (m, 2H), 7.620 (s, 1H), 7.660(d, J = 88 Hx,
TH). 79610 {d, J= 2.4 Hz, 1H), 10303 (s, 1H), 10909 (s, 1H}, 13199 (s, 1H}

(-N-(3-{{1H-pyrrol-2-vhmethylene}- 2-oxoindolin-6-y1)-3-(4-chlore-3-(trifluoro-
methybplienyl)-2-oxoimidazelidine-1-carboxamide (D87} YD 5129 %, mp »300 ¢ H NMR
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(400 MHz, DMSO-ds} & 3.919-3.967 {m, 4H), 6.313-6321 {m, 1H), 6.761 (br, 1H}, 6.962 (dd, J=
L8 &84 He, 1H), 7297 {br, 1H), 7370 (d. J = 2.0 Hz, 1H), 7.339(d, =80 Hx 1H), 7610 (s, 1H),
7.743 (br. 2HY, 8.210 ¢hr, 1H), 10237 (s, 1H), 10910 (s, TH), 13,190 (s, TH). {CogH:CIFNSO3) C,
H,ON.

{-N-(3-((LH-pyrvol-2-yhimethylene)-2-oxoind ofin-6-y1 - 2-ox0-3-(4-(trifluoro-
methyl)phenvhinidazelidine-1-carboxamide (DSS): YD 4844 % mp: >300 "C. 'H NMR (400
MHz, DMSO-ds) & 3.941-3.978 (m, 4H), 6.321-6330 (m, 1H). 6.774 (br, 1H), 6963 (dd. I =16 &
B He, 1HD, 7309 (b, TH), 7377 (L T = 1o Hu, THY), 7557 (d, = 8.0 He, TH), 7.623 (s, 1H), 7.767
{d. J =88 Hz, 2H}, 7.833 (d. J = 88 Hz, 2H), 10.350 (s, 1H), 10908 (5. 1H), 13.206 (5, 1H).
{CoglaFaNOD O HU N

{ON-(3-((LH-pyrrel-2-vyDmethylene)-2-oxoindolin-6~-yh-3-{4-Buorephenyl-2-
oxeimidazolidine-f-cavboxamide (D89 YD 8214 % mp: »300 °CTH NMR {400 MHz DMSO-
di} & 3914 (hr, dH), 6.323 (be, 1H), 6,772 (br, THY, 6937 (d, =84 Hz, 1H), 7233 (1, =88 Hx,
THY, 7303 (br, 1H), 7.360 (br, 1H), 7.545 {d. J = 8.0 Hz, TH), 7.612-7.636 (m, 2H), 10.401 (s, 1H),
10901 (s, 1), 13.200 (s, 1D (CaaMi NSO 3 HOY C HON,

{£3-N-(3-{(1H-pyvrrol-2-yhmethylene)-2-oxoindolin-6-yh-3-(2-fluorophenyl)-2-
oxoimidazolidine-1-carboxamide (D99): 'H NMR {200 MHz, DMSO-) 8 3.878-4.010 (m, 4H),
6.318-6.338 {m, 1H), 6778 ¢br, 1H), 6223 {dd, J = 1.8 & 8.4 Hy, 1H), 7.268-7 406 (m, 3H), 7.536-
7890 {m, 2H), 7.619 (s, TH), 10343 (3. 1H), 10904 {5, 1H), 13.209 {5, 1H).

(-N-(3-{{ 1L H-pyrrol-2-yhimethylene)-2-oxeindolin-6-yI)-3-{4-methoxyphenyl)-2-
oxoimidazalidine- {-carboxamide (D91): YD: 8988 %: mp: 294-299 °C {charring). "H NMR (400
Mz, DMSO-ds) & 3730 (s, 3H), 3.903 (s, 4H), 6.345 (by, 1H), 6.827 (d, J= 5.4 Hz, 1H), 6.856 {br,
TH, 6.982 (d. I = 8 8 M 2H). 7.317-7.349 (m, 2H), 7.510 (d. I = 8.8 Hyz, 2H), 7.755 (s, 1H), 7.768
{br, 1H), 10.299 (5, 1H), 10830 (s, 1H}, 13.320 (5, IH). (CoalnN:sOs 1A HOn C, HONL

{-N-3-((HH-pyrvol-2-yDmethylene)-2-oxoindeolin-6-y1}-2-0x0-3-p-tolylimid a-zelidine-1-
carboxamide (D92): YD: 92.89 % mp: >300 °C. "H NMR (400 MHz, DMSO-d) & 2.285 (s, 3H),
3.903 (3, 4H), 6.320-6.326 {m, 1H), 6.771 (br, TH), 6941 {d, F= 8.0 Hz, 1H), 7.200(d, } = 8.0, 2H),
7308 (br, 1HD, 7.363 ¢br, 1H), 7485 (d, J = 84 Hz, 2H}, 7.543 {d. I =80 Hz, 1H), 7.611 {5, 1H),
10450 (s, TH) HAROS (s, 1HY, 13.206 {5, 1H). (CoHuNsOs 13 HOY CH N

{£-N-(3-((1 H-pyrrol-2-yhmethylene)-2-oxoindolin-6-yI)-3-(4-(dintethylamino - phenyl)-2-
oxcimidazolidine-1~-carboxamide (D93} Y 8312 % mp: 279-284 K& {charring). Y ONMR (400
Mz, DMSO-de) 6: 2.877 {s. 6H}, 3.876 (br, 4H), 6.319-6.327 (m, 1H), 6.740-6.763 {my, 3H), 6926
{d. J = 8.0 Hz, 1H), 7.304 (br, 1H), 7.363-7386 (m, 3H), 7.541 {d, J = 8.4 Hz, 1H), 7.609 {5, 1H),
10507 (5, TH), 10.890 (s, TH), 13.203 (5, TH) (CosHauNQOO O H N
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(L-N-(3-((1 H-pyrrol-2-yDmethyiene)-2-oxoindolin-6-y1)-3-(2-fluore-4-methoxyphenyi)-2~
oxoimidazolidine-1-carboxamide (D94): 'H NMR (DMSO-ds) 400 MHz, & 3.789 (s, 3H), 3.789-
3835 ¢m, 2H), 3.941-3.963 (m, 2H}, 6.319-6.328 (m, 1H), 6.771 {br, 1H)L. 6866 (dd. =28 & 8K
Hz 1H), 6906 (dd J = 1.6 & 84 Hz 1H), 6989 (dd, 1= 2.6 & 124 He, TH), 7308 {br, 1H), 7
{d, J= 20 He, 1H), 7.447 {dd, T= 84 & 8.6 Hy, TH), 7338 (d, J= 8.0 Hz, TH), 7.613 (s, 1H), 11360
{s. TH), 10.902 (s, TH), 13.204 (5. 1H)

£Z1-5-(6-(3-(4-methoxy phenvi)-2-exoimidazolidine- 1 -carboxamido)-2-oxeindelin-3-
vlidene)methyl)-2,4-dimethyl- UH-pyrrole-3-carboxylic acid (DOS): YD 86.67%; mp: 267-272°C
{charring). "H NMR (DMSO-ds) 400 MHz &7 2.458 (s, 3H), 2.505 (5, 3H), 3.746 (s, 3H), 3.887 (s,
dH). 0914 (d, I =84 Hz, 1H), 6.969 (d, J = &3 Hz, 2H), 7361 (br, 1H), 74817529 (m. 3H), 7.701
{d, F=84 He, 1HD), 10,442 {5, TH), 10939 (5, 1H), 13.666 (5, 1H).

{Z35-{(6~(3~cyclopropyl-2-exoimid azolidine-1-carboxamide)-2-oxoindelin-3-
yvhidenemethyl)-2.4-dimethyl-1H-pyrrole-3-carboxylic acid (D96} YD: 62.37 %, mp: =300 e
THONMR {400 MHz, DMSO-dg) 3 0.699 (d, J= 3.2 Hz, 4H), 2.461 {5, 3H), 2.514 {5, 3H), 2.378 (p. J
=54 Hz THY, 3394 (0 T =82 Hu, ZHY, 3721 (L J= 82 He, 2H), 6888 (dd, T = 1.8 & 8.2 Hx, 1H},
T328 ¢4, J= 18 Hx, 1H) 7540 (s, I1H), 7703 (d, Y= 8 8 Hz, TH), 10485 {5, 1H), 10926 {5, 1H),
13670 (s, 1H).

{Z3-2-{5-{(6~(3-cyclopropyl-2-oxeimidazolidine- 1-carboxamido)-2-0xoindolin-3~
ylidenejmethyl)-2 4-dimethyl-1 H-pyrrob-3-yhacetic acid (D97) {CoHasN:Os 23H 00 C. HU N

(L3-3-(5-{{6-(I~cyclopropyl-2-oxeintidazelidine-1-carboxamido)-2-oxeindolin-3-
vhidenemethyh)-2 4-dimethyl-1H-pyrrol-3-yhpropanaic acid (D98): Y 3334 %, myp: 232-237
°C {charring). "H NMR (400 Mifr, DMSO-dy) 8101692 (d, 1= 3.2 Hz, 4FD, 2.220 (s, 3H), 2.267 {5,
3HY, 2328 (1, J= 7.6 He, 2HD, 2.556-2.639 {my, 3H), 3385 (L, F=82 My, 2H), 3715 (L J =8 6 Hy,
2ED, A8535(dd. I =20 & 84 He, TH), 7290 (d. I = 2.0 He, 1H), 7436 (s, IH). 7611 (4. I= 84 Hz,
1H), 10434 (s, TH), 10734 (5, 1H), 13.217 (5, 1H).

(-3-((6~(3-(2-fluorophenyl}-2-oxoimidazolidine-1-carboxamido - 2-oxoindolin-3-
yiidenemethyh-2.4-dimethyl-1H-pyrrole-3-carboxylic acid (D99} (CoeHnFNOs V2HO0Y C H

(Z3-8-{(6-(3-(2~flnore-4-methoxyphenyi)-2-oxoimidazolidine-1-carboxamide)-2-oxoindolin-
S-ylidene)ymethyl)-2 4-dimethyl-1 H-pyrrole-3-carboxylic acid (D100} {CorHaNsOs 2ZHON
H N

DR -DHOG were prepared using appropriate starting materials with procedure similar to DEO,

Syuthesis of Compounds of Fernrula 111

I-(4-fluorophenyl)-2-oxo-1,2-dihydropyridine-3-carboxylic acid (D101}, To a solution of
methyi 2-oxo-2H-pyran-3-carboxviate (375 mg, 2.43 mmol} in dry N N-dimethylformanude (DMF)
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under room temperatare () was added 4-fuoroaniline (.23 mi. 2.44 mmod), and the reaction
mixture was stirred for 6 hours. To the nuxture was added 1-(3-dimethvianunopropyi)-3-
ethyvicarbodiimide hvdrochlonde (EDCL 465 mg, 2.43 mmol} and 4-dimethyianunopvridine
{DMAP, 75 mg. 0.61 munol}, and was stirred for additional 12 hours. Reaction mixture was dumped
to water followed by ethvl acetate partition, Organic tavers were combined, washed by 3N
hvdrochloric acid and water, and concentrated in vacuo 1o give crude methyl 1-{(4-fluoropheny1)-2-
oxo-1,2-dihvdropyridine-3-carboxviate. Crude methyvl ester was saponificated by 10 % sodium
b droxade solation (10 mb ) in methanod (24 ml.). Reaction mixture was heated &t 65 7€ for 3 hrs.
Solud precipitated during acidic workup by 3N hydrochloric acid was collecied by [iller, washed by
methanot (small amount), water and diethvi ether, dried to give an imntermediate compound, 1-{4-
flunrophenyi)-2-oxo-1,2-dibhvdropynidine-3-carboxylic acid.
I-{4-fluorophenyi}-2-oxo-N-{2-axoindolin-d-y1)-1, 2-dihydropyridine-3-carboxamide (D102}
d-gmincoxindole (80 mg, 0.34 mmol) was made to react to 1-(4-fluorophenvi)-2-oxo0-1,2-

dilwdropyridine-3-carboxylic acid {12355 mg, 0.54 mmol) in the presence of O-(benzotriarzol-1-v1)-

NN N N'letramethylaronium tetraftuoroborate (TBTU, 250 myg, 0.78 mmol) and triethviamine

{FEA, 0.23 mi., 1.62 mmol) in a mixture of dry DMF and acetonitrile €1:3, 6 mL) undar it for 14
howrs. Resultant solid was collected by filter, washed by methanol, water and ether, and dried to give
1-{4-fluoropheny-2-ox0-N-(2-oxoindolin-4-vij-1, 2-dihvdropy nidine-3-carboxamude YD 36 % mp:
293-295 "C. 'H-NMR (400 MHx, DMSO-cs): 11.77 (s, 1H), 1041 (s, 1H), 8.58 (dd, /= 7.6, 2 Hz,
THY, 810 (dd, /=066, 2 He, 1H), 777 (d, ./ = 8.4 He, TH), 7.59 (m, 2H), 7.41 {(d, J = 88 Hz, ZH),
FA7(dd, /=8, 7.6 Ha, 1HYL 671 (dd, /= 7.6, 6.6 Hz, 1H), 6.68 (d, J= 7.6 He, 1H), 3.36 (s, ZH).
(ConHaNSOSF 03 HO CL HONL

{£-N-(3~((1 H-pyrrol-2-yhimethylene)-2-oxoindolin-4-y)- i-{(4-Hluorophenyl}-2-oxo-1,2-
dihydropyridine-3-carboxamide (D103} 1-(4-fluorophenyi)-2-oxo-N-{2-oxomdelin-dvl}-1,2-
dihvdropyridine-3-carboxamide (92 mg, .25 mmol} was made to react 1o pyrrole-2-carboxaldehvde
{35 mg, 0.37 mmol) 1 the presence of catalytic pyrrohidine i ethanol under refhux. The solid
product was collected by suction filiration and washed with ethanol. Prolonged drving in wacus
vielded the title compound D103 YD 79 %; mp: »300 "C. "H-NMR (400 MHz, DMSO-ds): 13.3 (s,
THS, 1193 (s, HH), 1099 (s, 1HY, 8.61 (dd. /= 7.6, 1.6 Hz, 1H), 8 14-8.16 {m, 2H}, 7.67-7.73 {m,
3HY, 745 (m, 2ZH), 73048, TH). 715 (dd, J=8, 8 Hz, 1H), 674 (dd. JF= 7.6, 7.2 He, 1H). 651 {5,
TH), 6.28 (s, 1H). MS (ESI) 439 (M - HY. (CosHpNGOF 0T Q) C O HL N

(Z)-N-(3-((1LH-pyrrol-2-yhmethylene)-2-oxoindolin-S-yh)- 1-(4-fluorophenyl}-2-0x0-1 2~
dibydvopyridine-3-carboxamide (D104): {-(4-Tuorophenvi)-2-oxo~1, 2-dthvdropyndine-3-
carboxyhic acid {75 mg, 0.32 mimol} was chlorinated by thionyl chlonide (0.1 mib., 1.38 mmol) in the
presence of DMF in dichioromethane (10 mb). Reaction mixtare was heated to reftux for 2h, Solvert
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and excess thionvi chlonde was removed i vacro. Resultant residue was made 10 react {o 3-
anunooxindele (30 mg. 0.41 mmol) in the presence of TEA (0.2 mb, 1.43 mmol) m DMF (3 mbL)
under RT for 1h. Crude product extracted by ethyl acetate (EA), washed with brine (30 L), Residue
after solvent removal was made to react with pyrrole-2-carboxaldehvde (32 mg, .37 mmol) in the
presence of catalvtic pyrrolidine in ethanol under reflux for 10h. The solid product was collected by
suction filtratton, washed with ethanol. Prolonged dryving fi vacuo vielded the title compound D104
Y 30 % {over 3 steps); mp > 300 °C. TH-NMR (400 MHz, DMSO-e): 13.30 (s, 1H), 11.92 (s,
THY, W84 (s, 1), 836 (dd, /= 7.2, 2 Hy, YL, 807 (dd, J= 6.6, 2 Hy, IH), 722 (. 7= 1.6 Hy,
1H), 7.76 (s, 1H), 7.61-7.54 (m, 3H), 743 (. J= 8.4, 1.6 Hz, 2H), 7.34 (5, 1H), 6.85-6.83 (m. 2H),
6.71dd, =72, 6.8 Hz, 1H), 634 (s, 1H), MS (ESD: 439 (M ~ HY . (CosHi NGO C HON,

(£3-N-3-(( H-pyrrol-2-yDmethylene)-2-oxoindolin-6-yl - 2-oxo- I-phenvi-1,2-
dihydropyridine-3-carboxamide (D108): YD: 66 % mp: > 300 °C. "H-NMR {400 MHz, DMSO-
dgy 1322 (s, TH), 12,04 (g, TH), 1093 (5, 1H), 856 (dd. /= 7.8, 2.0 He, 1H), 8.09(dd, /= 68,20
Haz, TH), 7.51-7.63 (my, 8H), 731 {5, THL 7.04 {d, V=8 Hz, 1H), 677 (s, IH). 6.71 {dd, /= 7.8, 68
Ha, TH), 633 (s, TH) My (ESE: 421 (M~ HY  (CasHiNGOF H:O)C HON

(£)-N-(3~((1 H-pyrrol-2-yhmethylene)-2-oxoindolin-6-y1)- 1-{(4-methoxyphenyi)-2-oxo-1,2-
dihydropyridine-3-carboxamide (D106) YD: 69 %; mp: » 300 °C. "H-NMR (400 MHz, DMSO-
ok 1322 (s TH), 12,09 (5, TH), 1093 (3, 1H). 8,54 (dd, /= 7.2, 2 Hz, 1H)L 805 {dd, /=68, 2 Hz,
THY 763 (5o THYL 762 (d, J= 1.6 He, TH), 7.38(d, J= 8.4 Hz, IH), 743 (d. J=8 8 Hz, 2H), 7.32 (s,
THY, 7.09(d, /=88 Hy, 2H), 7.04 (dd, J= 8.4, 1 6 Hz, TH), 6.78 (s, 1H), .68 {(dd, /= 7.2, 6 8 Hx,
THY 632 (s, 1H), 3.83 (5, 3H). (CoHaNyOy 03 HO) CLHO N

{Z2)-N-{3-{{ H-pyrrol-2-yDmethylene)-2-oxeindolin-6-y D)~ 1-{(4-fluorophenyl}-2-exo-1,2-
dihydropyridine-3-carboxamide (D107); YI» 84 % mp: 295296 fCMHNMR (400 MH2,
DMSBO-de): 13,23 {5, TH), 12,01 (s, 1H), 10.93 (s, 1H), 856 (dd, J= 7.2, 2 Hz, 1H), 8.09{dd, /=
0.8, 2 He, TH), 7.64 (s, THY, 7.535-7.62 (my 4H), 7.39-7.43 (m, 2H), 732 (s, 1H), 704 (dd, =82, 2
He, TH), 678 (5, TH), 6.71 {dd, ./ = 7.2, 6.8 Hz, 1H). MS (BSI) 439 (M ~ HY . (CosHpNgO:F. 05
H.O)C HON

(Z)-N-(3~{{ LH-pyrrol-2-yhimethylene)-2-oxeindolin-6-yh)- 1-{4-chiorophenyi}-2-oxe-1,2-
dihydropyridine-3-cavboxamide (D108) YD: 6 % mp: = 300 °C. 'H-NMR (400 MHz, DMSO-
do¥ Y322 (s, UHD, 1197 (s LH), 10,93 (s, M), 855 (dd, J= 7.2, 2 Hx, 1H), 808 (dd. 7= 6.8, 2 Hx,
1H), 7357053 (m, THY, 731 (s IHL7.04 {dd, /=82, L2 He 1H)L 6078 (5. IHL 071 (dd, S = 7.2,
6.8 Hz, 1H), 6.32 (s, TH) {GosHNGO:CL 08 HO0) CLHUOWN

{3 N-(3{{ VH-pyrrol-2-ylimethylene)-2-oxoind olin-G-yh~ I ~(4~chloro-{3-
triftneromethyl)phenyl)-2-ox0-1 2-dihydropyridine-3-carboxamide (D109} Y. 81 %, mp >
300°C, TH-NMR (400 MHz, DMSO-de): 13.20 (5, TH), 1188 (3, 1H), 10.93 (s, 1H), 857 (dd, F= 7.2,
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2 Hz, THY, 817 (4, 7= 2 Ha, 1D, 815 (dd. /= 6.8, 2 Hao LHD, 7.96 (4, J = 8.4 Ha, 1H), 7.92 (dd. J =
8.4, 2 He, THYL 7.64 (5. 1H), 762 (4,7 = 1.2 Ho, 1), 7.56 (d, J = 8.4 Hz, 1H), 7.32 (s, 1H), 7.05 (dd.

J= 8 L6 He, 1D 678 (s, TH). 674 (dd. J = 7.2, 6.8 Hz, 1H), 6.33 (s, 1H). (Cag1eNiOSCEF) CUHL

{(Z1-N-(3-({( 1 H-pyrrol-2-yhmethylene - 2-oxoindolin-6-y1)- 1-(34-dichlorophenyl)-2-0x0-1,2-
dihydropyridine-3-carboxamide (D110): YD 88 %: mp: > 300 "C. "H-NMR (200 MHz, DMSO-
dad 1322 (s, TH), 1192 (s, 13D, 1096 {s, 1H). 8536 {dd, J= 7.3, 20 Hz, [H), 812 (dd, /= 6.6, 2.0
Hae, THY, 7.99(d, J = 2.4 Hz, ), 780 (& J=8.6 He, 1H), 7.64-7.55 {my, 4H), 7.32 (s, 1H), 7.04 (dd.

J= 8.6, 1.6 Hz, TH), 6.78 (s. 1H), 6.73 (dd. J= 7.3, 6.6 Hz, TH), 6.34 (s, TH). (CosHNLO:CLy, 1.4

H.OyC, H.N.

(£1-N-3-((1 H-pyrvol-2-yDmethylene)-2-oxoindolin-6-y1}-2-oxo-1~p-tokyl- 1,2~
dihydropyridine-3-carboxamide (D111): YD: 79 % mp: > 300 °C. "H-NMR {400 MHz, DMSO-
did 1322 (s, TH), 12,06 (s, TH), 1093 (5, 1H), 854 {d, /=68 He, 1H), 8.04¢d, /= 6.8 Hr, 1H),
735762 (ny, 3H), 7.31-7.37 (m, SH), 7.03 (d. J=8 Hz, 1H), 6.77 (5, 1H), 668 (dd, /= 6.8, 6.8 Hz,
TH), 6.33 (s, 1HDY, 2.34 (s, 3H) MS (ESH. 437 (M + Y (CasMlppNaOs: 05 HOI O HUO N

(£)-N-(3-((1 H-pyrrol-2-yhmethylene)-2-oxoindolin-6-y1)- I-{4-(frifluoromethyhphenyl)-2-
oxo-1,2-dihvdropyridine-3-carboxamide (D112} YD 77 %, mp: > 300 B HINMR (400 MH2,
DMSO~&) 1332 (s, 1H), 11.91 (5, 1H), 1093 (3, 1H). 857 {dd. J=6.8 Hz, 1H), 8 12{d. J=68 Hz,
THY 7.90(d, /=8 He, 2H), 7.79(d, J=8 Hz, 3H), 7.62 {5, 1H}, 7.60 (s, 1H}, 7. 56{d, J=84 Hz,
THY, 731 (5, THYL 7.04 (d, J=8 Hz, 1H). 6.78 (s, 1H), 6.74 {dd. /= 0.8, 6.8 Hz, 1H), 6.33 (5, I1H).
MS (ESD 489 (M~ HY AC;H o NGOJF COHON

{Z3-N-{3-{{ L H-pyrrel-2-yDmethviene)-2-oxaindolin-6-yD-1-{ 3-{irifluoromethyi yphenyl)-2-
oxo-1.2-dihydropyridine-3-carboxamide (D113} YD1 87 %, mp: > 300 °CHANMR (400 MH?2,
DMBO-): 1322 (s, TH), 1193 (s, 1H), 10.93 (3, 1H), 8537 (dd, J=7.2, 2 Hz, 1H), 815 (dd, J=
G.8, 2 Ha, TH), .03 (s, TH), 7.80-7 92 (my, 3H), 7.63 {m, 2H), 756 (4, J = 8 He, 1TH), 732 (s, 1H),
T.04{dd, J=8, 1.6 He, THL 678 {s. 1H), 6.73 {dd,./= 7.2, 6 8 Hz, 1H), 6.33 (5, 1H) MS (EST): 489
{M - HY.

(Z}-N-(3~{{ LH-pyrrol-2-yDmethylene)-2-oxeindolin-6-yh)-1-{3-(chloropheny{}-2-oxe-1,2-
dihydropyridine-3-carboxamide (D114): YD1 84 % mp: > 300 °C. 'H-NMR (400 MHz, DMSO-
do¥ Y322 (s, LHD, 1195 (s, 1H), 10.93 (s, 1H), 8.56 (dd, J= 6.8, 2 Hx, 1H), 8.09(dd. J = 6.8, 2 Hx,
THD, 7.73 (s, 1H), 7.39-7.00 (m, 3H), 756 (d. J =8 He, THY 7.33-7.50 (s, 1H), 7.31 (s, TH), 7.08
{dd, J =8 2Hz 1H), 6.78 (s, 1H), 6.72 (dd, .7 = 6.8, 6.8 Hae, TH), 6.33 (s, 1H). (CasHuNGOCL 03
Ha COHON

(Z)-N-(3-{{1 H-pyrrol-2-yhmethylene)-2-oxeindolin-6-yh- 1-{ 2-fluorophenyl)-2-0x0-1,2-
dihydropyridine-3-carboxamide (D115): YD: 34 % mp: > 300 °C. "H-NMR (400 MHz, DMSO-
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doy 1322 (s, 1HD, 11.86 (s, TH), 1093 (s, 1H), 3.60 (dd, J= 7.2, 2 Ha, 1H), 813 (dd, J= 6.6, 2 Hy,
1HY, 7.63-7.59 (m, 4H), 756 (4, J=8 Hz, TH). 7.50 {m, 1H), 742 (dd, 7= 7.6, 7.6 Hz, 1H), 7.31 (s,
1H), 7.04(d, /=84 Hz, 1H}, 6.73{dd, J = 7.2, 6.6 Hz. 2H), 633 (5, 1H). MS (ESI} 439 (M - HY.
{CaaHNGOF 053 H O C O HU N

(Z)-N-(3-(( H-pyrrol-2-yhmethylene ) 2-oxoindolin-6-yh)- f-methyl-2-0x0-1,2-
dihydropyridine-3-carboxamide (D116): YD: 63 %; mp: > 300 "C. "H-NMR (400 MHz, DMSO-~
ds) 1320 (s, 1H) 12,47 (s, TH} 1092 {s, 1H), 842 {dd, /=72, 2.0 Hz, 1H), 812 (dd, J= 68, 2.0
Ha, THY 7.63 (s, THY, 762 (d, J= 1o Hy, IH), 757 J= 84 He, TH), 732 (s, 1H), 7.06 (dd, ./ =
8.4, L6 Hz, 1H), 6,78 (5, 1H), 638 (dd. J= 7.2, 6.8 He, TH), 6.33 (5, 1H), 3.32 {5, 3H) MS (ESIy:
359 (M - HY. {CoigNWO: 02 HyO) CLHON

(£1-N-3-((1 H-pyrrol-2-yDmethylene)-2-oxeindolin-6-y1)-1-(2-hydroxyethyl-2-0x0- 1.2~
dihydropyridine-3-carboxamide (D117): YD 87 %: mp: 298 "Clcharring). "H-NMR (406 MHz
DMSO-ds) 13.22 (3, TH), 1227 (5, THD, 1091 (5, 1H), 843 (dd. /=74, 2.0 Hz, 1H)L 802 (dd, /=
6.8, 20 He, 1HY, 764 (5, THY, 7.63 (d..7= Lo He, 1H), 758 (d, J=&2 Hz, 1H), 731 (s, 1H)}, 786
(dd. J= 82, Lo Ha 1H), 678 {s, 1H), 659 {dd, J = T4, 6 8 He, THYL 633 (s, I 495 (1. J =32
He, THYL 405007 = 52 Hr, 2H), 3.72 (g, J= 5.2 Hz, 2H). M8 (ESD: 389 (M - HY  (CoHiNGOu
(.25 0 COHON.

(£ N-(3-((VF-pyrrel-2-yDmethylene)-2-oxoindolin-7-yI)- 1-{(4-fluorophenyl}-2-0x0-1 2-
dihydropyridine-3~carboxamide (D118): YD: 82 % Mp: > 300 “C. 'H-NMR (400 MHz, DMSO-
e 13.30 (s, TH), 1135 (s, TH) 1058 {5, 1H), 855 {dd. /= 7.2, 2 Hy, 1H), .09 {dd, /= 0.8, 2 Hy,
IHY, 778 (s, 1H), 7.537-7.60 (m, 2H), 7.52{d. /= 7.6 He, 1HY 7.39-744 (m, 2H), 7.36 (s, 1H}L 7.16
(S 7.6 He, TH), 7.00(dd, J = 7.6, 7.6 He, TH), 6.86 (5, TH), 6,71 (dd, /= 7.2, 6.8 Hz, 1H}, 6.36,

(£)-N-(3-((3, 5-dimethyl- 1H-pyrrol-2-ylimethylene)-2-oxeindolin-6-yh)- 1-{4-fluorophenyl)-2-
axe-1,2-dihydropyridine-3-carboxamide (D119 YD 48 %; mp: = 300 COH-NMR {400 MHz,
DMSO-): 13.20 (s, TH), 11.97 (5, 1H), 10.80 {5, 1H), 856 {dd, ./ = 6.8, 1.6 Hi, 1H), .06 (dd, J=
6.8, Lo Hy, 1HY, 765(d, /=84 He, IH), 7.61-7.537 (m, 3H), 7.46 (3, 1H), 741 {d, J= 8 & Hz, 2H),
7.00(d, /=8 He, 1H), 6.70(dd, /= 6.8, 6. 8 Hz, 1H), 397 (5, 1H), 230 (3, 3H), 227 (5. 3H). MS
(ESD 467 (M~ HY . (CaHaNGOSF. THROYCLHL N

(£)-3-((6-(1-(4-fluorophenyl)-2-oxo-1,2-dihydropyridine-3-carboxamida}-2-oxpindolin-3-
viidene)methyh-2 d-dimethyl-1#-pyrrole-3-carboxylic acid (D128): YD 49 %, mp: > 308 e
HNMR (400 MHz, DMSO-de): 1370 (s, 1HD, 11.99 {5, 1H), 10,96 {3, 1H), 854 {dd, J= 7.2, 2 Hz,
THY 807 (dd, J=68, 2 Hz 1H)YL. 7.7 {(d, J= 84 He, 1H), 7.62-7.58 {m, 3H), 7.54 {3, 1H), 741 {d..J
=R 8 Hz, 2H), 7.00(d. J=8 Hx, 1H), 6.69(dd, J= 7.2, 68 Hz, 1H}, 2.51 (5, 3H), 2.46 (5, 3H). MS
{ESD: 311 (M~ HY . (CagH FNGOs, THROYC HL N
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{2 S5~ E-{4-Paorophenyl)-2-oxe-~ 1, 2-dihvdropyridine-3-carbaxamid o)-2-oxoind olin-3-
vlidene)methyl)-2 d-dimethyl-17-pyrrol-3-yhacetic acid (D121} YD: 40 %; mp: 275 °C
{charring). "H-NMR (400 MHz, DMSO-dsy, 1330 (s TH), 11,98 (s, TH). 10.81 s, 1H), 855 (dd, J =
6.8, 2 He, TH), 808 (dd, /= 6.8, 2 Hy, 1H), 7.66-7.38 (m, 4H), 748 {5, 1H), 7.41 {dd, /=88 & 8
Hz, 28, 7.00 (d,.J = 8.4 He, 1H). 6,70 (dd, J = 6.8, 6.8 Hu, 1H), 3.28 (s, 2H). 2.27 (s, 3H) 221 (s,
3H). MS (ESI): 525 (M ~ HY.

{£1-3-5-({0-{1-{4-fuorephenyl)-2-exe-1.2-dihydropyridine-3-carboxamideo - 2-oxoindolin-3-
vlidene)methyl)-2 4-dimethyl- 1 H-pyrrol-3-yhpropangic ackd (D122 YIx &7 %; mp: = 300 i,
'H-NMR (400 MHz, DMSO-eds) 13.22 (5, TH), 1198 (5, 1H), 10.79 (s, 1H), 8.55(dd, J = 7.4, 2 Hz,
1H), 808 {dd, J= 6.4, 2 He, 1H), 7.67-7.58 (m, 4H}, 747 (s, 1H), 741 (lal, F= &8, 8.8 He, 2H),
7.00(dd, J=82 18 Hy, IHL 671 (dd, J=7 4, 64 Hxy TH), 263 (. 7= 74 Hy 3H), 234 (. J =
Hez, 2H), 2.28 (5, 3H), 2.23 {5, 3H). MS (ES1) 339¢{M - HY.

{(Z)-methyl-3-(5-((6-(1-(4-fluorophenyh)-2-oxe-1,2-dihyd ropyridine-3-carboxamido)-2-
oxoindolin-3-ylidene)methyl)-2 4-dimethyl- LH-pyrrol-3-yDpropaneate (D123}, YD: 73 %, myn
266-270 °C. H-NMR (400 MH2, DMSO-~dq): 13.25 ¢, 1H), 11.97 (s, THL10.79 (s, 1H), 855 {dd. .
=72 22 Hz IH), 8.07 (dd, J=6.8. 2.2 Hz, 1H), 7.63 (d../ =8 Hz, 1H), 7.61-7.58 {m, 3H), 7.46 (s,
TH), 7.41(d. J = 8.8 Hz, 2ZH), 699 {dd, J = 8.4, 1.6 Hz. 1H). 6. 70 (dd, J= 7.2, 6.8 Hz, 1H), 3.57 (s,
3H) 265 {0 J= 7.6 Hz, 2H), 243 {t, J= 7.6 Hz, 2H), 2.67 {3, 3H), 2.22 {5, 3H) MS {ESI}: 5533 {M -
HY ACadHPNGOs 07T HXOYC HON

{£)-2 4-dimethyl-53-({6-{1-methyl-2-0x¢-1,2-dihyvdropyridine-3-carboxamido)-2-oxoind olin-
3-ylidene)methyl-1H-pyrrole-3-carboxylic acid (D124): YD 69 %; mp: »300 °C. H-NMR (400
MEz, DMSO-ds) 13.65 (s, THD, 12.24 (s, 1TH), 1093 (brs, 1H), 841 {dd, /= 6.8, 1.6 Hz, 1HD, 810
(dd. J=68 16 He 1M, 77V, J= 84 My, 1H), 7604d, J= 12 Mz IH), 753 (s, 1H), 703 ¢dd.J
=8, L6 Hz, TH) 6.57(dd, /= 6.8, 6.8 Hz, 1H), 3.61 (5, 3H), 2.51 (s, 3H), 2.46 (s, 3H). MS {(ESI);
431 (M~ HY (CaHNGDs 03 HO) O HLN,

D104-D124 were prepared using appropriate starting matertals with procedure similar to D103,

Synthesis of Compounds of Formuda IV

4-ox0-S-phenyl-1,4-dihydropyridine-3-carboxylic acid (D125} To a solution of Meldrum’s
acid {1.0 g, 7.0 mmol) and drv TEA (5 mb, 35.6 mumol} in dry dichloromethane (15 ml.} was added
phenviacety chloride {0.95 ml., 7.13 mmol) dropwise at ice bath temperature. The reaction mixture
was allowed 1o back to RT, stirred for 3.3h. Crude adduct of Meldram’s acid and acsty] chdoride was
washed by 3N hydrochioric acid and concentrated. To the residue was added ethanol {20 mL); the
reaction misture was heated to reflux for 3h. Resultant residue was made to veact to N.N-
dimethylformamide dimetin! acetal (1.5 mk., 11.2 mmol} in xvlenes (15 mL) at 120 °C for 4 hrs with
removal of methanol and concentrated in weewo. The residue was ovclized by ammonium acetate
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(113 g) m methanol £20 ml) at reflax for 4 hrs. Crude ethyl ester was saponificated by 14 % sodiom
hvdroxide solution (10 mb ) in methanol (20 mlL). Reaction mixture was heated at 63 “C for 2.5
hours. Solid precipitated during acidic workup by 3N hydrochioric acid was collected by {ilter,
washed by methanol {small amount), water and diethvi ether, dried 1o give the titte conmpound D123
{671.2 myg. 21 Y over four steps). VH-NMR (406 MEz, DMSO-d): 13.16 {(brs, 1H, NH). 8.60(d, J =
1.6 Hz, 1H, pyridone-H}, 8.23 {d, ./ = 1.6 Hy, TH. pyridone-H), 7.65 (d, /= § Hz, ZH, ArH), 7.50-
741 {m. 3H, ArH).

4-gxo~-N-(2-oxcindolin-S-vi}-S-phenvi-14~-dihvdropyridine-3-carhboxamide (D126}, The
compounrd D24 (142 mg. .66 nunol) was made to react fo S-amimooxindole (99.5 mg. 0.67 nunol)
i the presence of TBTU {169 mg, (.53 nunol) and TEA in a nuxture of drv DMF and acetonitrile
{1:1, 4 mb) under 1t for 10 davs. The solid product was collected by suction liliration and washed by
water and acetonitrile. Prolonged drving in vacuo vielded the title compound D126 {61.6 my. 27 %)

(£)-N-(3-{{1 H-pyrrol-2-yDmethylene)-2-oxoindolin-6-yl)-4-oxo-5-phenyl-1.4-
dihydropyridine-3-carboxamide (D127}, The compound D126 (60 myg, 0.17 munol) was made to
react with pyrrole-2-carboxaldehy de vielded the title compound 127, YD: 30 %; mp > 306 °C. 'H-
NMR (400 Mz, DMSO-de): 1325 (s, 1H), 13,10 (s, 1THD, 10,972 (s, 1H), 858 (s, 1H), 8.05 (s, 1H),
T65-7.62 {m, 4H}, 757 (d, J= & He, TH) 7.44-7 36 (m, 3H), 7.31 (s, 1H), 708 {dd, J =8, 1.2 Hz,
TH), 6. 78 {s, THD, 632 {s. TH). MS (EST): 421 (M - HY . (CosHiaNOF HOY L HLU N

(£ PN (L H-pyrvol-2-yDmethylene)-2-oxoindolin-6-y1)-5-(4-methoxyphenyl)-4-ox0-1,4-
dihydropyridine-3-carboxamide (D128), YD: 49 % mp > 300 "CTH-NMR (400 MHz, DMSO-
ded 1322 (s, 1H) 13,15 (s, TH) 1092 s, 1H), 8.33 {5, 1H), 8.00 (s, 1H}, 7.03-7.56 (m, SH), 7.31 {5,
IHL 708 (. =84 Hz, THL 098 (d, J= 84 He, 2H), 678 {5, TH), 633 {5, 1H), 3.79 {5, 3H). MS
(ESTY 451 (M ~ HY . (CaeHaNa0y. 0.5 FLO) CLHU N

(Z)-N-(3-{(1H-pyrrol-2-yDmethylene)-2-oxoindolin-6-yI)-5-(4-fluorephenyl}-4-oxo-1 4-
dihydropyridine-3-carboxamide (D129} YD: 31 % mp > 300 °C. "H-NMR (400 MHz DMSO-
ded: 13.22 (s, TH), 13.07 (s, 1H), 12.60 (s, 1H), 1092 (s, 1H), 8.58 (s, 1H), 8.07 (3, 1H), 7.70 {d, J =
S8 Hz, 2H), 7.63 {5, tH), 761 {d. J=16Hzy, 1H), 7537 {d, /=84 He, 1HYL 731 {5, IHL 725 (d, /=

8.4 Hz, 2H), 7.08 {dd. /= 8.4, L6 Hy, 1H), 6.78 {5, 1H), 6.33 (5, 1H)MS (EST) 439 (M - HY.

{CasHaNGOSF 05 HO) C HONL

(£)-N-(3-((1 H-pyrrol-2-yhmethylene)-2-oxoindolin-6-yI)-5-(4-chlorophenyi)-4-ox0-1,4-
diliydropyridine-3-carboxanside (D136 YD 65 %% mp > 300 “C. TH-NMR {200 MHz, DMSO-
ok 13.25 (s, 11D, 13.07 (5, 1H). 12.68 (brs, 1H), 1096 (s, 1H}, 8.60(d../= 1.2 Hz, 1HL812{d, .J=
1.200H), 77244, F = 84 Hz, IH), 7.66-7 57 (m. 3H), 7.50(d, J= 8.4 He, 2H), 7.33 (s, 1H), 7.09 (dd,

J=8 17 Hz 1H), 6.80 (s, IH), 634 (s, IH). MS(ESI) 439 (M~ H) (CrsHN4O:CL 0S5 H0) €

H. N
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{Z)-N3(({ FH-pyrrol-2-yhmethylene) 2-oxoindolin-o-yl)-S-p-tolvi-4-axo- 1,4~
dihydropyridine-3-carboxamide (D131): YD 41 % map> 300 °C. 'H-NMR (400 MHz, DMSO-ds):
1322, TH), 1313 (5, 1H), 1091 (3, 1H)L 837 (d, J= 1.2 Hz, 1H). 801 {d, J= L2 Hz, 1H), 7.04 (s,
PHL 760 (d 7= L4 Hz TH), 758-7.53 (i 3H), 730 (s, IH 7230 A= 79 He, 2HL 707 (dd. /=
7.9, 1.5 Hz, 1H), 6.78 {s, 1H). 6.33 (s, 1H). 2.33 {5, 3H). MS (ESI): 435 (M - HY . {(CogHaoNyOx 0.8
HO)C HON.

(Z)-N-(3-{{ LH-pyrrol-2-vhmethylene}-2-oxaind olin-6-yD-5-{3-chlorophenyi)-4-o0xe-1 4-
dihydropyridine-3-carboxamide (D132} Y 619%; mp> 300 ¢ THANMR {444 MHz, DMSO-de);
13.23 (s, TH), 1297 (5, 1H), 12,64 (brs, TH), 1091 (5, I1H), 839 (d. /=13 Hy, 1H)L 8 13(d. /=13
He, 1H), 7.77 (s, 1H), 7.62 (3, 2H), 760 (d. J=T72 He, 1H), 7.37 {d. J = 82 He, 1H), 7.48-T 41 (m,
JHY, 730{s, 1D, 7.09(dd, J = 8.2, Lo Hz, TH), 678 (s, 1H), 6.34 (s, 1H} MS (ESTy 455 (M - HY.
{CosHpNO:CL 03 HOYC HUN

{(Z)-N-{3-{{ 1 H-pyrrol-2-yhimethylene)-2-oxoindolin-6-yl)-4-ox0-8-(4-(trifluoro-

methyvlhphenyl)-Ld-diiydropyridine-3-carboxantide (D133): mp> 304 fCOHANMR {400 MHz,
DMSO-dsy 13.24 (s, THY, 12.99 (g, 1H), 12,68 (hrs, 1H), 1091 (5, 1H}, 862 (d J= 1.2 Hz, 1H),

RIR (A J= 1.2 Hz, 1H), 7.89(d, /= S Hz, 2H), 7.79 {d, J=8 Hz, 2H), 763 (5. 1H), 7.60(d, 7= 1.3
Hz, 1H), 7.57(d. J= 8.2 Hz, 1H), 7.31 {5, 1H), 7.08 {dd. J= 8.2, 1.5 Hz, TH), 6.78 (s, 1H), 6.32 (s,
TH). MS (BSI): 489 (M - HY . {CogHiaNJOF: . T HROYC HL N

(£ NGB (1 H-pyrrvol-2-yDmethylene)-2-oxoindolin-6-y1)-4-0x0-5-(2-fluerophenyl)-1 4-
dihydropyridine-3-carboxamide (D134} YD 42 % mp> 300 °C. 'H-NMR {400 MHz, DMSO-&'%;}:‘
1323 (s THYL 1296 (s, 1HD 1094 (s, TH)Y. 8.03 (s, 1HYL 804 {5, IH)L. 763 (s, IHL 761 {d. J= 1.6
Ha, THY, 736 (d, J = 8.2 My, 1D, 747-7.42 (m, 2H), 7.32 (s, 1H), 7.29-7 24 (m, 2H), 7.06 (dd, J =
8.2, 1.6 Hz, 1H), 6.78 (s, 1H), 6.32 (s, 1H). MS (EST). 439 (M ~ HY (CaaHNOsF L 0.3 H,0) O H.

(Z3-N-{3-((H H-pyrvol-2-yDmethylene)-2-oxoindolin-6-yl)-4-0x0-5-( 2, 4-difluorophenyl}- 1.4~
dihydmpyridine~3~mrboxamide (D133 YD: 32 9% mp> 300 °C. TH-NMR (400 Mz, DMSO-~d):

3.20 (s, THY, 12,91 {5, THD, 1092 (s, 1H), 8.62 (s, 1H), .05 (s, TH), 7.63 {5, 1H), 7.61 {5, 1H). 7.58%-

7.49 (m, 2H), 7.31 (s, 2H), 719713 {m, [H}, 7.05(d../ = 8 Hz, 1H), 6.78 {5, 1H), .33 {5, 1H). MS
(ESE: 457 (M~ HY (CasH NG 12 HO) COHON

(£)-N-(3-((L H-pyrrol-2-yhmethylene)- 2-oxoindolin-6-yl)-d-ex0-5-(3,5-difluorophenyi}- 1.4~
dihydropyridine-3-carboxamide (D136): YD 28 %; mp > 300 "C; "H-NMR (400 MHz, DMSO-
dak 13.21 (s, 1H), 1292 (\ TH). 1092 (3, 1H), 860 (d, /= 1.2 Hz, TH), 821 {(d, F= 1.2 He, 1H),
TO3{s, IHL762{d, J= 18 Hu 2H)Y, 7.57¢d, J =82 Hx, {H). 748¢(d. J= 18 Hz, IH), 746 (d J=
18 Hz, THD, 731 (s, TH)Y, 7.26-7.19 (m, TH), 7.08 (dd, J= 8.2, 1.8 Hz, 1H), 6.78 (5, TH), 6.34 (s,
TH). MS (ESE: 457 (M - HY . (CosHpgNGOsF2, 06 H:OY CLHU N

32



Lk

LA

WO 2013/158373 PCT/US2013/035177

(2N 3 (L H-pyrrob-2-ylnethylene)-S-fluore-2-oxsind olin-6-y1)-5-{(4-fuorephenyl)-4-oxo~
1 d-dihydropyridine-3-carboxamide (D137) YD1 42 % mp > 300 °C. "H-NMR (400 MHz,
DMSBO-i): 1328 (3, TH) 13.26 (s, 1H). 1259 (brs. 1H), 1089 (3, 1H), 839 (s, 1H), 817 {d. J= 0.4
Haz, TH), 8.06 (s, 1H), 7.71-7.63 {m, 4H)y, 735, IH), 7.26 (4 J= &8 8.8 He, 2H), 6 78 (3, 1H),
6,36 {5, TH). MS (ESLY 457 (M - HY . {(CogHanN4O:F, Hx0) CLHONL

{£)-N-{3-{{ 1 H-pyrrol-2-ylimethylene)-2-oxeindolin-6-yh)-5-{4-fluorophenyl)- I-methyl-4-0xe~-
1. 4-dihiydropyridine-3-carboxamide (D138) YD:: 81 %, "H-NMR (400 MHz, DMSO-dq): 13.22
(s, THY, 13.006 (s, 1H), 1091 (s, IHYL 863 (L /=2 2 Hz IH) 812, =22 He, TH), 771 (d, J =
B8R Hz 2H), 762 (s, tHYL 760 (d, J=18He), 756 {d, J=R2Hx, IH), 731 (s, 1H), 7.26 (d. =88
Hz, 2H), 7.07 (dd. S =82, 18 He, TH), 6.78 {5, 1H), 6.33 {5, 1H), 3.90 {s, 3K} M5 (ESI) 433 (M -
FY  A{CosHioNGG:F. 05 HO) C H N

(£ NGB (1 H-pyrvol-2-yhmethylene)-2-oxoindolin-6-y1)-S-methyl-d-ox0-1 4-
dihydropyridine-3-carboxamide (D139 YD: 68 % mp: > 300 “C. "H-NMR (400 MHz, DMSO-
dgy 1322 (s, THD, 1312 (s, 1HD, 1091 {5, 1H), 8.31 (s, YH), 7.84 {s, 1H), 7.62 {5, 1H}Y 7.61 (s, 1H}
TA7( =8 e, 1D, 731 (s, 1HD), 7.07(d. J = 8 Hz, TH)YL 678 {5, 1H)L 6,33 {5, 1H), 1.99 {x, 3H).
MS (ESTY 359 (M~ HY {CuaeHioNgOs. 0.7 HO) C HON,

(Z£)-N-(3-((3,5-dimethyl- 1 H-pyrrol-2-yiimethylene)-2-oxeindolin-6-yh-5-{¢-fluorophenyl)-4-
axo-1,4-dihvdropyridine-3-carboxamide (D140} YD: 48 %% mp: > 306 R ~NMR {400 MHz,
DMSO~&Y 13.21 (s, TH), 13.00 (5, TH)Y, 1259 ¢brs, TH), 1080 (5, TH}, 838 (5, 1H), 8.07 (s, 1H),
7.78-7.60 {n, 3H), 7.62 (s, TH), 748 (s, 1H), 7.253 (. /=88 Hz, 2H), 7.04 (d, /= 7 8 Hy, 1H), 598
(s, 1H), 2.29 (s, 3H), 2.28 (s, 3H). MS (ESI). 467 (M ~ HY.

{23-3-(6-{5-(4-Thaorephienyl}-d-nxo- 1 d-dihydropyridine-3-carboxamido)-2-oxoindolin-3-
viidene)methyl)-2, 4-dimethyl- 1-pyrrole-3-carboxylic acid (D141): YD: 75 %, mp: 283 'O H-
NMR {400 MHz, DMSO-dg): 13.30 (s, 1H), 13.08 (s, 1H), 10.97 (s, 1H), 8.38 (s, 1H), 8.07 {5, IH),
TIS(A, =84 He, L 771, J= 8 Hr, THY 7.70(d, J = 8 8 Hu, TH)Y 7.64 (s, 1HY, 7.57 (s, 1),
7.26{d, /=84 He. 2H), 7.05 (d, 7= 8 Hz, 1H). 2.52 (s, 3H), 2.47 {5, 3H). MS{ESIy 511 (M - HY.

(£)-8-{(6-(5~(4-methoxyphenyi)-4-oxe- | 4-dihydropyridine-3-carboxamido)}-2-oxoindolin-3-
yvlidene)methyl}-2.4-dimethyl- 1 H-pyrrole-3-carboxyvlic acid (D142, YD 24 %, "H-NMR {400
MHz, DMSO-di) 13.70 (s, TH), 1310 (s, 1), 1254 (s, 1D, 1096 (s, THD), 8584 ¢dd, J = 6, 1.2 Ha,
TH), 799(dd. J=6, 1.2 Hz, 1H), 7.74 (. J=8 Hu {H), 7.63(d, J= 1o Hz, 1H), 734 (d. /=84
Hz 2H), 7.56 (s, 1H), 7.06 (dd. /=8, 1.6 Hz, 1H), 6.98 (d. J=8.4 Hz, 2H), 3.79 (s, 3H), 2.51 {s,
3HD, 2,30 {5, 3H). MS (ESI): 323 (M~ HY . {CoslaN4Os. 0.7 H20) € HU N,

(£)-2 4-dimethyl-5-{{6-(5-methyl-4-0x0-1 d-dihydropyridine-3-carboxamid o) 2-oxoind olin-
3-ylidene)methyl)- 1 H-pyrrole-3-carboxylic acid (D143): YD 56 %; mp: > 300 °C. "H-NMR (400
Mz, DMSO-di) 13.68 (s, THY, 1311 (s, 1H) 12.24 (brs, 1H), 12.05 {brs, 1), 10.94 {5, 1H), 8380
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(s, 1H), 782, 1D, 7.72 (L F =84 He, 1H), 761 {d, = Lo Ha, 1H), 754 (s, TH), 7.04 {dd, J =
8.4, Lo Hz, 1H), 2531 (s, 3H), 2.47 (s, 3H), 199 (s, 3H). MS (EST) 431 (M- HY.

(£)-2-{5-({6-{5-(4d-fluorophenyl}-4-ox0-1.4-dihydropyridine-3-carboxamido)-2-oxoind olin-3-
ylideneymethyl)-2 4-dimethyl-1A-pyrrob-3-yhacetic acid (D144 YD 39 % myp: > 300 ¢ 'H-
NMR {100 Mz DMSO-de) 1330 (s, THY 13.00 (s, TH), 12.35 (brs, 1H), 10.81 (s, 1H), 8.58 (s,
TH). 8.06 (s, 1H). 7.72-7.66 (m, 3H), 7.62 (s, TH), 749 (s, 1H), 7.25(d. J = 8.8 Hz, 2H), 7.04 (d. J =
T2 Hz 1H), 331 (s, 2H), 2.27 (s, 3H), 2.22 (s, 3H). MS (EST): 5253 (M - HY.

{3 S ((5-( B-{4-PFuorophenyl)-4-oxe-~1 4-dihvdropyridine-3-carbaxamid o)-2-oxoind olin-3-
vlidene)methyl)-2 4-dimethyl-14-pyrrel-3-vhpropaneic acid (D143 YD 75 % myp: > 300 °C.
TH-NMR (400 MHz, DMSO-de): 13.30 (s, 1TH), 12,98 (s, 1H), 12.62 {brs, 1H), 10.78 (., 1H), 8.58 (d,
= 6 He THY, 806 (d, J= 6 Hy, 1H), 7.72-7.65 (m, 3H), 7.61 (s, THY, 747 (5, 1), 725 (4, J = &8
Hz 28 703 (d, /=8 Hz, 1H), 263 (1. /=72 Hz, 2H), 234 (1, J =72 Hz, 2H), 2.28 (s, 3H), 2.23
{s. 3H). MS (ESI): 339 (M - Hy"

{(Z£1-5-(6-{5-{4-Tlnovophenyl}-4-oxo-1,4-dihvdropyridine-3-carboxamido}-2-oxoindolin-3-
vlideneymethyl)-4-methyl-1H-pyrrole-2-carboxykic acid (D146). YD 56 % mp: 243 °C. 'H-NMR
(400 MHz, DMSO-dey: 13.70 (s, TH), 13,10 (s, TH), 12,67 (s, 1H), 11.02 (s, TH), 858 {5, 1H), .06
{s, 1H), 7.78{d, J = 8 Hz, 1H), 7.62 {d, J= 8.4 Hz, 2H), 7.66 (s, 1H), 7.37 (s, 1H), 7.25{d. /= 8.4
Hez, 2H), 7.07 (d, 7= 8 Hz, 1H), 6.70 (s, 1H}, 231 (s, 3H} MS {(ESD 497 (M - HY . (CoHioFNGOs,
L7TH:O)COHON

(Z£1-3~(3-({6-(5-(2 A-difluorophenyl}-4-oxo-1 4-dihydropyridine-3-carboxamido)}-2-
oxpindolin-3-ylidene)methyl)-2 d-dimethyl- LH-pyrrol-3-yhpropaneic acid (D147). YD: 82 %.
TH-NMR (400 MHz, DMSO-dey 1328 (s, TH), 12.83 (5, [H), 12,66 (s, THY, 1078 (5. 1H), 12.00 (br
s, TH), 8.62 (5, TH), .05 (5, TH), 7.66-7.47 (m, 4H), 7.31 (s, 1H), 7.16 (s, 1H), 7.01 (s, 1H), 2.62 ¢,
2H, 2233 €5, 2H), 2.28 €5, 3H), 2.23 {5, 3H). MS (ESH: 357 (M - HY.

(Z}1-3-(3-{{6-{5-{3,5-difluorophenyl)-4-oxo- Ld-dihvdrepyridine-3-carboxamido)-2-
axcindolin-3-ylidene)methyl)-2,4-dimethyl- 1//-pyrrel-3-ylipropanoic acid (D148) YD 08 %
mp: > 300 °C. T H-NMR (400 MHz, DMSO-d.) 13.33 (5, 1H), 12.83 5, 1H), 12,10 (brs, 1H), 1678
(s, 1H), 839 (s, 1H), 8.21 (s, 1H), 7.66 (d, /=84 Hz, 2H), 7.63 {5, 1H), 7.47-7.46 {m, 3H}, 7.26-
721 (m, TH), 704 (d, J=84 He, TH), 263 (,7=72 Hz, 2H), 234 {1, J= 7.6 Hz, 2H), 2.28 (5, 3H),
2.23 (s, 3H) MS (ESD 5357 (M - HY.

{(£3-N-(3-{(3,5-dimethvi-4-(4-methyvipiperazine- I-carbonyD-1H-pyrrel-2-yDmethylene)-2-
oxecindolin-6-y1)-3-{4-fluorophenyl)-4-oxe-1 4-dihydropyridine-3-carboxamide (D149} Y1} 35
% mp: 283 °C (charring). "H-NMR {400 MHz DMSO-de): 13.46 (s, 1H). 13.05 (s, 1H), 1091 (s,
{H), 858 (s, 1HYL 806 (s, 1H), 7.70(dd, /= 7.6, T2 Hz, 2H and 1H), 7.63 (5. 1H), 751 (s, 1H), 7.25
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(dd, J=22 B8 He, 2HD), 7.03{d, J= 8 He, 1H), 345 (brs, 4H), 2.27 (brs, TH), 2.23 (3, 3H), 218 (5,
FH). MS (ESTy 303 (M - HY . (CaaHaFNgOe 05 HOC H N
{(£)-N-(3-{(3,5-dimethyl-4-2-(4-methvipiperazin- {-yi)-2-oxoethy])- 1 H-pyrrol-2-
yhmethvlene)-2-oxoindolin-6-vl}-8-(4-Nuerophenyl}-4-oxo-1 4-dihydropyridine-3-carboxaniide
(D130) Y1X o1 % mp: = 300 °C. 'H-NMR. {400 MHz, DMSO-ds): 13.28 (s, TH), 13.00 (s, 1H),
10.78 {5, TH). 8.57(d,./= 1 2 He, 1H). 8.06(d, /= 1.2 Hz 1H), 771 (4 J=8 8 Hz. 1H), 7.69(d. J=
B4 He, 1H), 7.654(d, J= 8.4, IH), 7.61 {d. J= 1.0 Hz, 1H), 747 {5, 1H), 7.23{dd. /= 8.8 Hx, 1H),
T04(d = Lo Hz 1H), 702 J= 1.6 He, TH), 3.49 (brs, 4H), 3.46 (s, 3H), 2.22 (brs, TH}, 217 (3,
3H), 2,16 (s, 3H) MS (ESTY 607 (M~ HY . (CaalsFNGOe 03 HO3C H N
(£)-N-(3-((3,5-dimethy-4-(3-(4-methylpiperazin- I-y1)}-3-oxopropyl)- LH-pyrrol-2-
yhimethylene)-2-axoindolin-6-v1)}-5-{4-Tlueraphenyh-4-oxo-1 4-diliydropyridine-3-carboxamide
(D151 YD 72 % mp: 256 °C. THANMR (400 MHz, DMSO-de): 14.12 €5, 1H). 13.30 (s, TH). 10.72
(s, TH), 838 (s, 1H), 7.97 (s, 1H), 7.70(d. J = 6.4 Hz, 2H), 7.63-7.60 (m, 2H), 743 (s, TH), 716 (d,

J= 84 He, 2H). 7,01 {d. = 8.4 Hz, TH). 2.61-2.60 (m, 2H), 2.43-2.39 (m, 2H), 2.27-2.12 (ny, TH):

MS (ESH: 621 (M - HY.

{£3-N-(3-{(3,5-dimethyl-4-(morpheline-4-carbonyl)- L -pyrrol-2-ylimethviene)-2-
oxoindolin-6-yi}-5-(4-fluorophenyl}-4-oxe- 1, 4-dihydropyridine-3-carboxamide (D152} Y1) 26
%, H-NMR {400 Mz, DMSO-de): 13.45 {s. 1H), 13.05 (s, 1H), 12.60 (brs, THY, 10,01 s, 1),
888{d, /=1 2He 1H), 807 (d J= 1.2 Hz, 1H), 7.73-7.68 (m, 3H), 7.64 {d,.J= L6 Hz 1H). 7.52
(s, 1H), 720 (dd, J=92, 8. 8 Hz, 2H), 7.05(dd. J = 8.4, L6 Mz, TH), 3.57 {5, 4H), 346 (5. 4H). 2.28
{s. 3H), 2.24 (s, 3H). MS {ESI): 380 (M ~ HY . (CaaHngPNOs 05 H0) CLHO N

{23-N-{3-{{3 5-dimethyl-4-(2~-merpholino-2-oxeethyl)- 1 H-pyrrol-2-yDmethylene)-2-
oxoindolin-6-y1}-5-(4-fluerophenyl)-4-oxe-~1.4-dihydropyridine-3-carboxamide (DI153) YD 55
%, H-NMR (400 MHz, DMSO-de) 13.30 (s, 1H), 13.05 (s, 1H), 10.78 (s, 1H), 8537 (s, 1H), 805 (5,
THD, 7.704d, J= 8.4 Hie, 2H), 7.65{d, J = 84 Hy, 1H), 7.61 (s, TH), 746 (s, 1HY, 725 (4. J= 88 Hz,
2D 7.05 (d, J= 8.4 He, THD), 3.53-3.44 (br, 10H). 2.23 (5. 3H). 2,17 {s. 3H). MS (BESI): 394 (M ~
HY . {CasHuoNGOsF. 1 HO) C O HL N

{(Z2)-N-(3-{{3.5-dimethyl-4-(4-methylpiperazine- I-carbonyl)- LH-pyrrol-2-yli-methylene}-2-
oxoindolin-6-y1}-5-(4-methoxyphenyl}-4-0xo-1.4-dihydropyridine-3-carboxamide (D154} YD
32 % (For two steps) mp: 235 °C (charring). 'H-NMR (400 MHz, DMSO-ds) 13.54 ¢s, 1H) 1312
{s, IH), 12.30 (bra. HH), 1091 (5, 1H), 8.56 (s, 1H). 8.00 (s, {HY, 7.7 (d J=8 Hz, 1H}, 7.64(d, /=
L6 Hz 1H), 761 {(dd, J= &8, 8.8 Hu. 2H), 7 s. 1H), 7.05(dd, J Lo Hz TH). 699 (dd, J=
8.8, 8.8 He, 2H) 3.79 {s, 3HY 350 {hrs, dH), 2.27 (s, 7HD, 2.23 (s, 3H), 218 {5, 3H). MS (ESTy: 605
(M = HY . {CaaHaNgOs 2HO0) C HUN

Ly
La
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{3-N 33, 3-dimethyl-4-(morpheline-4-carbonyl}- Li-pyrrok-2-y1) methylene)-2~
oxoindolin-6-yi)-8-(4-methoxyphenyl)-4-oxo- 1 4-dihvdropyridine-3-carbexamide (D155) Y
49 9% mp 205 °C {charring). "H-NMR (400 MHz, DMSO-ds) 1345 (s, TH), 13,10 (s, [HL12.50
{bre, 1HD), 10,91 {s, 1H), 883 {3 HH) 800 {s, 1H). 7.72{d, /=8 Hz, 1H). 764 (3, 1H). 760 (d J=
8.8 Hz, 2H), 7.52 (s, 1H), 7.05 (dd. J = 8.4, 1.6 Hz, 1H), 6.99{d,./= 8.8 Hx 2H). 3.79 (s. 3H), 3.57
{s. 4HD), 3.96 {s. 4H), 2.28 {s. 3H), 2.24 {s. 3H). MS (ESI): 592 (M ~ HY. (CaxHuN=04. 2.2 Ho0) C.
HON

{3-N3(( 3, 3-dimethyl-4-((2«{ pyrrolidin-{-yDethyhcarbamoyl)- LiF-pyrrol-2-yDmethylene)-
2-oxoindolin-6-y1)-5-(4-methoxyphenyl)-4-oxo- 1 4-diliydropyridine-3-carboxamide {D156):
YD 27 % {for two stepsy, mp: > 300 °C. H-NMR (400 MHz, DMSO-ds): 13.50 (5, 1H), 13.20 (5,
THDLIO0T (s, THDY, 835 (s, 1H), 800 (s, ), 7.72 (L, J = 8 M, TH), 7.64 (s, 1H), 7.60 (L J = 8.4 Hz,
2HD. 783 (s  THY. 748 (d, J= 5.6 He, 1H), 7.05(dd, J= 7.6, 1.6 Hz, 1H}, 6.98(d, /= 8.8 Hz, 2H),
379, 3HYL 334 (1. /=72, 64 Hx, 2H). 2.64 (1,7 = 0.8, 6.4 Hz, 2H). 2.57 (s, 4H), 2.37 (3, 3H),
2.33 (5. 3HD, 169 (s, 4H) MS (ESEY 619 (M ~ HY {(CagHaoN:Os, LT HO) CLHUN

D28 D136 were prepared using appropriate starting materials with procedare similar to DI27.

Compounds of formula (13- (1V) were evaluated for abilities in inhibiting protein kinases awrora
B and FLT-3 activity using radicisotope-based P81 filer-binding assay (Tabel 1), The 1Cse values
were averaged from two dependent dose~response cuwrves with the varation was generally <38;
The numbers 1 parentheses are the mean values (v = 2) for percent inlabition of enzyme catalvtic
activity afler treatment with compound at 1.0 pM. Dual inhibitors of aurora B and FLT-3 kinases
have potential for the improvement in efficacy and reducing the susceptibility {o resistance in FLT-3
mutated acute myvalond leakemia. D49, D30, DS1, D32, DG and D94 showed selective inlilution of
aurora B over FLT-3 and other muwrora kinases with selectivity index {(SI of more than 150 fold (81 =

1Css for FLT-3 or other aurora kingses’ 1Cs for aurora B kinase}.

Tahle 1
s Enzyme assay 1Csq(nM) . _Enzyme assay 1Csq” (nM)

Cpd. No. =5 FiTs ] CpdNe T FLT-3
D13 {1123 8.2 RS 43 17875
D14 (39.3) 2011 D86 {453 S00.6
D135 149 3339 DR7 375 3691
[ 3314) (7.3} {6.9) D&8 8240 4984
D17 {61.2) {34.4) DR 379 741
DIg (12.8) 6.1) Doo 1.8 >10000.0
Ple {352} {432} Do (23.3) (26,09
D20 {28.7) = 1O0G.00 Du2 iv3 223.3
D21 (7.0) (3.6) D3 242 12241
D22 21.5 > 100000 304 4.4 000,48
P23 {44.0) {134} Dos 3.7 304
3234 33 >10,0000.0 D96 3.5 2165
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D83 17.3 3593 D153 428 349
AL > 000 8344 | DISH 192 the

These compounds exhibited anti-proliferation activities on AS49 hunan lung carcinoma cells
{Table 23, HCT116 human colorectal carcinoma cells (Table 3), HepG2 human hepatocelivlar
carcmoma cells (Table 4), and MV4-11 human acute mvelomonocytic lewkenia cells (Table 5}
Cells were treatd with the test compound and the concentration required For 50% growth mbibition
{150} deternuned by sulforhodaming B {SRB) colorimetric assav.

FiGs. 1A-B show the effect of D70 on mRNA level of p-Awr B and p-histone H3 i vanous
cancer cell Imes after 4 b {reatment assessed by Dot blot analysis. AZD1IS2-HQPA (10 oM) was
used as a reference. FIG. 2 shows in vive efficacy of a compound D134 deternuned using established

xenografts of Hub7 cancer cell line tn female SCID nuce.

Table 2
Cpd. No.  1Csp(uM. means$ D) | Cpd. Ne. H“E‘;“é“é .}

Did 0.73:0.02 D127 0.490.03
Di6 0.99:40.08 D128 0,620 06
D39 0.77:0.11 D129 04358007
D41 £ 480,05 D130 <1
D53 0.630.08 D131 0.524003
D34 0.11:0.01 D132 0.5040.0]
D33 £.080.01 D133 0 450,08
D56 0104001 D134 0,460 06
D63 047:0.01 D13s 0.594:0,09
D&Y 046007 D136 0 600,00
D7 0.5620.05 D149 0.55£005
D7s 0,690,035 D150 570,04
D47 {3.83:0.04 DIs1 0664007
D107 0.70::6.20

Table 3

Cpd No.  WsefpM,means8 D) | Cpd Noo 1 {pM, meanzS.D)

Da4 G97+03.2] D130 837+ 04
D33 045002 D3 $.536:0.03
D36 3324007 Di32 £.63::0.03
DR 387,06 D33 {63004
D6 (.91:0.01 D134 0735009
D76 {3 R3:0.08 Di3s 0. 780,10
g {85013 D136 {60400

R

RECTIFIED (RULE 91) - ISA/US
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Pzs £ H3::0.00
Table 4
Cpd No.  1Csp(uM, meansS.D) 1 Cpd Noo Il {(pM, meantS. D}
D14 (.6440.01 PGS Q. 74007
Dis 0.96+0.03 D6Y 1. 88::0.04
Dis {3 Badk) (31 D74 .68:0.03
D24 (.8040.03 D&7 Q874005
D25 Q. 94400.03 D7 0.90=0.20
D2 {3,630 {34 DO .82x0.03
D27 (. 864:0.02 D128 O 81 0d
D2o €.934:0) O D130 2.67=0.05
D34 (3. 861002 D13l 4713007
D31 03,0340 02 D132 0854003
D33 Q6540038 Di33 Q.73=0.03
D36 3.12+0 .07 D34 {3 0007
D37 00040 04 D135 Q586440 10
D36 0634021 D136 Q.60:=0.00
D 3.73x0.13 D40 {3 360,02
D33 0854011 D149 06544011
Ds4 Q474010 Disg Q.70:0.07
D33 (3.21:0.02 D13l 88013
D36 0.13+0.06
Table 5
Cpd. No. sy (nM} Cpd No. s (nM)
D14 £3.07 D123 1.56
D13 6,13 D127 718
D25 6.14 D128 25.03
D26 113 D129 1.83
D28 .79 D130 438
39 7.21 D31 18.44
D33 8.07 D132 810
D165 .13 D133 .90
D106 12.58 D134 1317
pla7 .02 D135 425
D10 .88 D137 0.97
D169 7.19 D38 17.77
Do 2.40 D140 12 86
Dl 342 Didl 081
Dliz 209 D42 6.69
B113 278 Didd 2280
D114 1,35 D143 9.43
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Dlis 6.69 D149 0.03
D119 1.39 D130 (10
DI20 .23 D15} 0.34
DIz 3.03 Dis5 1.96
D122 15.76 D36 257

A compound of Formula A

Tz

Formida A

Table I
Compound Number and Substituents of Formula A
D13 D4 Dis
R = hvdrogen R® = hydrogen R* = hvdrogen

RY = {#-pyrrol-2-v
R = A {4-
methoxy benzoyl retdo
R* = hydrogen
R = hvdrogen

= tivdrogen

R® = 1 H-pyrrel-2-vl
R" = hydrogen

RY = N-(4-
methoxvbenzovhurerdo
R® = hydrogen

R = hvdrogen

R = L -pyirol-2-vi

R" = hydrogen

R* = hydrogen

RS = A o{dw

methoxy benzovureido
"= hvdrogen

j3 313
R = hvdrogen
RY = 1 H-pyreol-2-vi
R® = hydrogen
R" = hydrogen
R* = hvdrogen
RY = A4
methoxvhenzovhureido

D17
R* = pheny}
R" = hvdrogen
R = hvdrogen
= hydrogen
RE = A -{d-
methoxybenzoylureido
R’ = hydrogen

D18
RY = d~chlorophenyl
R"‘ = hydrogen

= hydrogen
R hydrogen
R® = N
methoxvbenzoviureido
R = hvdrogen

D19

R = 4-methoxy phenvi

R" = hedrogen

R® = hvdrogen

RY=hy drogen

RE = N4

methmx benzovhurardo
= hvdrogen

P2o

R* = hydrogen

R" = pyrid-2-v1

R® = hvdrogen

R*= hvdrogen

RE = N‘“—{ 4.
methoxybenzoyurardo
R = hydrogen

D22
R® = hvdrogen
RY = thiophen-2-vl
RF = hydrogen
RY = hy drogen
R = N - -{4-

methoxybenzovljuresdo

R = = hvdragen

D23

R‘ = hydrogen

R" = furan-2-v}

R = hydrogen

R®= hydrogen

R = N°-{4-
methoxybenzoyjuretdo
RE = hyvdrogen

DZ»-’I

R = hydrogen

Rh i!!—pwwl 2-v1

R = hydrogen

R hydrogen

R = N -benzoy hureido
= hyvdrogen

n2s
R = hydrogen
R = | H-pyrrol-2-vi
R," hydrogen

= hydrogen
R“ = N (-
chiorobenroyhuretdo
R’ = hvdrosen

D26
R = hvdrogen
R = | H-pyrrol-2-vl
R“ = hydrogen
R = hydrogen
= N°w(3 4~

d:qﬂumbenm}'l}ureido‘

= hiydrogen

D27
R* = hvdrogen
R = 1H-pyrrol-2-vi
= hydrogen
RY= hydrogen
RY = N a(de
irifluoromethvlbenzovl)
wez ido

= hydrogen

B238

R* = hyvdrogen

RY = LH-pyirol-2-vi
R" = hydrogen

R* = hydrogen

RE = A (3w
triftuoromethyi-d-
chlorobenzoyluraido
R’ = hvdrogen

b2y

R“ -hvdrogen

R" = 1 H-pyreol-2-vi
R“ = hydrogen

R = hydrogen

RY = N4
methyibenzoylreido
R = hydrogen

Q.
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D34
R? = hvdrogen
Rt’ = | H-pyrrol-2-vl

= hydrogen
R = hy droz..en
R z\' “{ 3,54

dimethoxy benzoy Dureid
o
R’ = hvdrogen

D3t

R* = hydrogen

RY = 1 H-pyrrol-2-vl
R = hydrogen

RY= hydrogen

R® = N ((d-
dimethylanunobenzovi)
wreido

R = hydrogen

D3z

R? = hyvdrogen

R = 3 3-dimethyi-4-

s:arbm xy - H-pyrvol-2-vi
" = hydrogen

R h\ drogen

R = N -benzoyhureido

= hyvdrogen

D33
R* = hvdrogen
R = 3 5-dimethyi-4-
carboxy~1H-pyrrol-2-vi

R = hydrogen

= h\ dreoa,n

V(3

Lh_i OF obuuqs Hurewdo
R = hvdrogen

D34

Rf’ shvdrogen

R" = 3 5-dimethyi-4-
carboxy-1H-pyrrol-2-vi
R® = hydrogen

R hydrogen

R® = N-(3,4-

di Lh{mﬁbmzm Tareido
R'- = v drogen

D3s
R* = hvdrogen
R = 3,5-dimethyl-4-
carboxy-1H-pyvirol-2-y]
R" = hvdrogen

= hy drogen

= N (d-

i‘riﬂ uommeth}f] benzoyl)
wretdo
R'=hydrogen

D36

R* = hvdrogen

R® = 3 5-dimethyl-4-
carboxy~LH-pyivol-2-vi
R" = hydrogen

R - hydrogen

R® = & -(3-
triftuormethvi-d-
chlorobanzovureido
= hydrogen

D37

R“ :hvdrogen

RY = 3. 5-dimethvi-4-{2-

carboxyvethyhi-1H-

pvrrol-2-vi

R‘ hy droum

RY= = hydrogen

R® = Aa(3-

inftuormethy -4~

chifn obenzovhureido
= hywdrogen

B3s

R* =hvdrogen

RY =3 Sedimethyi-4
carbm}-»}_Hap} noi 2l
R® = hvdrogen

D3s

R® = hydrogen

R = 3 S-dimethyl-4-
carboxv~1H~pyrrol-2-]
R® = hydrogen

D0

R* = hydrogen

R" = 3 5-dimethyi-d(2-
carbox} gthyl)}-14-
pyrrol-2-vl

Dsﬁ_

R" = hyvdrogen

R = 3 5.d methyi-4-
carboxy - LA -pyrrol-2-vi
RY = hvdrogen

= hvdrogen = hydrogen R° = hydrogen R'=hvdrogen
R® = A {d- RE s N RY= hydrogen R® = A {4
nitrgbenzovhareido meth\ Ibenzoyhureido R® = N-(3- met oxy benzoy hurgido
R' = hydrogen R' = hydrogen methyibenzoylarewdo = hydrogen
R = hy drogen
D42 D43 D44 D45

R = hydrogen
R" = 3 3-dimethyl-4-
carbosy-1H-pyrrol-2-vi
R" = hvidrogen

"= hydrogen

R = hydrogen

RY = 3.5-dimethyl-4-
phenyl-1H-pyrrol-2-vi
R" = hydrogen

R = hydrogen

R = hydrogen

RY = 3 5-dimetlny1-14-
perrol-2-vl

R® = hydrogen

RY= hydrogen

R* = hydrogen

R” = S-carboxy-1H-
pyrrol-2-vl

R® = hvdrogen

RY= hvdrogen

R® = N'-(3.5- R f\f‘-u- R = N -(4- R® = No-(4-
dimethoxvbenzovDureid | methoxybenzovhurerdo nm 1oxy benzoviurerdo muhou benzovureido
0 Rt shy dr ogen = hydrogen = hydrogen

= hyvdrogen
D46 D47 D48 b4y

R = hydrogen

R = 3 S-dimethyl-4-
carboxvmethyl-1H-
pyrrol-2-vl

R® = hydrogen

RY = hydrogen

R” =3 S-dimethy]-4-(2-
(,uubmx ethyl}- LH-
pyrrol-2-vl

R" = hyvdrogen

R” = hydrogen

R“ = 1 H-pyirol-2-vl
= hvdrogen

Rd fluoro

R® = N4

R = hydrogen

R" = 3 3-dimethyvi-4-

carboxy-1H-pyrrol-2-v1
" = hydrogen

R fluoro

RY= *hydrogen RY = hydrogen methoxy benzovhuraido | R¥ = = N (-

R = Nou(d R = A {4~ R' = hydrogen mdho\\ benzoyvBureido
methm\ benzovljuretdo | methoxybenzoyhureido RYR' = hydrogen

R' = hivdrogen R’ = hvdroeen

D30 D& D33

R = hvdrogen

By
* = hvdrogen

R" = hvdrogen

R = hydrogen

al
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R" = 3 S-dimethyl-d-

carboxvmethyl-14-

p}-‘ rrof-2-v1
= hydrogen

R = fluoro

RS == N ~{4~

methuu benzovureido
= hydrogen

R =3 S-dimethyl-4-(2-
carboxyethyl}- 1 H-
pyirol-2-vl
R = hy dmﬂm

= fluoro
R = N4
methoxybenzoyhureidoe
R’ = hvdrogen

R = {Hepyrrol-2a

R® = hyvdrogen

R%= hydrogen

R = N2~

ﬂ uoxobemm Dureido
! R" = hydrogen

R” = 3 S-dimethyl-4-
carboxy-H-pyrrol-2-v1
R® = hyvdrogen

Ri= - hydrogen

RY = N -{2-fuoro
benzoyhureido

R'= = hydrogen

.D:a4

R" = hydrogen

R" = 3 5~dimethyl-d-{2-
carboxvethyl)-1#-
pyrrol-2-vl

R® = hydrogen

R hydrogen

R® = N-(2-fluoro
benzovhureido

R’ = vdrogen

D55
R’ = hydrogen
RY = 3. S-dimethy]-4-(2~
carboxyethyl}- tH-
pyrrol-2-vl
R‘ = hyvdrogen

= hy drogen
R = N -(d-fluoro
benzoyhureido
R = hy drogen

D56
R? = hydrogen
RY = 3 S-dimethy b-4-(2-
carboxyethyl}-1H-
pyrrol-2-vi
R* = hydrogen
Rd - hydrogen

= N (2 4-ditluore
bqn:e’.()}-"l}ureiﬁa
R = hydrogen

b57

R"‘ = hydrogen

R" =3, S-dimethyi-4
c*zrbou VH-py rroi—.‘ -1
R® = hydrogen

R*= hydrogen

RY = N {2-fluoro-d-
miethoxybenzoviureido
R'=hvdrogen

D35S

R = hydrogen

R" = 3 5-dimethyi-4-{2-
carboxyethyly-1#H-
pxnoi 2wyl

R" = hydrogen

RY= h\ drogen

RE = A7 2-fluoro-4-
mgtho\\ benzovhreido
R’ = hvdrogen

Dao
R* = hvdrogen
R® = 3, 3-dimethy]-4-
carboxy -1 H-pyvirvol-2-vl
R = hydrogen

= fluoro
RERE = NP-{2-fluoro-4-
methoxy benzoy Hureido
R' = hvdrogen

D6o

R*=hvdrogen

R" = 3, 5-dimethyl-4-(2-
carboxyethyl}-1H-
pyrrol-2-vi

R" =hydrogen

R flyoro

R® = N -(2-fluoro-d-
methoxy berzoviureido
R’ = hvdrogen

Dot

R =hydrogen

R® = 3 3-dimethyi-4-
carboxy~1H-pyrrol-2-vi
R® = hydrogen

R = flunroe

RY = N(2,6-diffuoro-4-
methoxybenzovuretdo
R'=hydrogen

Doe2

R" hvdrogen

R =3 S-dimethvi-4-
gtbm} carbonyl-1H-
pyirol-2-vl

R == hyy droncn

RY wh\ drogen

R® = A2 6-difluoro-d-
methoxy benzoyDureido
R’ = hvdrogen

D63

R* = hydrogen

R = 3, S-dimethyl-4-(3-
ethoxv-3-oxopropyl)-
LH-pyrrof-2-¥i

R® = hydrogen

R%= hydrogen

RE = N (2-luoro-d-
meth oxybenzoyljureido
R'= hydrogen

Dﬁs‘i

= hyvdrogen
R = 3, S-dimethyvi-4-(4-
mﬂh} 19} perazing- 1~
carbonv}-1H-pyrrol-2-
vl
R® = hydrogen
R"= hydrogen
RE = M2-fuoro-4-
mui 1oxybenzoviureide

= hydrogen

bes

R = hvdrogen

R" = 3.5-dimethy]-4-(3-

(4-methvipiperazino~3-

oxopropy - 1H-pyrrol-

2yl

R® = hvdrogen

RY= hvdrogen

R® = N{2-Muoro-4-

muhou benzovijureide
= hydrogen

D66

R® = hvdrogen

R = 3 5-dimethy}-4-
{morpholine-1-
carbonvD-1#H-pyrol-2-
vl

R = hydrogen

R = *hydrogen

RS = NP 2-flaoro-d-
methm\ benzovhureido
R hvdrogen

£

D67

R = hydrogen

RY = 3 3-dimethyv-4-(3-
morpholino-3-
osopropy D-1H-pvirol-2-
vl

R = hyvdrogen

R”= hydrogen

R® = A 2-fluoro~-4-
methoxybenzoyhureido
R’ = hvdrogen

DﬁS

R’ = hydrogen

R" = 3 S-dimethyl-4-
ti2-
{dimethyviamnoxsthyle
arbamoy -1 H-pyrrol-
24

R” = hydrogen

R by drogen

R = -{2-fluoro-4-
methoxy benzovlureido
R = hydrogen

969

R = hydrogen

R = 3 Sdimethyl-4-
((2-
{hiethvianunoiethvticar
bamovij-1 H-pvrrol-2-vl
R’ = hydrogen

R®= hydrogen

RS = N 2-flaoro-d-
met hoxy benzovureido
R'= hydrogen

D70

D7

D75

D76

G
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R = hydrogen
R" = 3. 5-dimethyvi-d-{]2-
{pvrrolidin-1-
vhethvllcarbomyi)} 1L H-
pyirol-2-vi
R" = hvdrogen

"= hydrogen
R = N «{2-fluoro~4-
meihom beroyvnraida
R’ = hvdrogen

R =hydrogen
RY = 3. S-dimethy]-4-({ 2~
{pyrrolidin-1-
viethyvljcarbonw-15~
p\ rrol-2-v1

= hydrogen
R h\ drogen

methou bemm Dureido
RYss hydrogen
Mali¢ acid sall

R =hydrogen
R = 44 -pyirol-2-vi
R = hydrogen
h\ drogen
R 2-{{4-
fuorophenyDearbomyl
jacetamido
R' = hvdrogen

R* = hydrogen

RY = | H-pyrrol-2-yi

R® = hyvdrogen

R*= hvdrogen

RE = 2-(4-

methoxy phenyhearbom
vl 2a¢,eiasmdn

R = hvdrogen

By

R = hydrogen

R = } H-pyrrol-2-vl

R® = hvdrogen

RY= hydrogen

RS = 1~ {{d~

methoxy phenylicarbamo

v llu clopropaneamido
= hydrogen

D8O
= hydrogen
RY = 1 H-pyrrol-2-v
R® = hvdrogen
R% = hvdrogen
RE = 3unethy-2-
oxomuedazolidine-i-
arb(mx lamino
R' = hvdrogen

DS1
R = hydrogen
RY = {H-pyrrol-2-v]
R® = hvdrogen
R%= hvdrogen
R® = J-cvelopropyl-2-
oxoinudazolidine-1-
caybom famino

= hvdrogen

D82

R® = hydrogen

R® = | H-pyirol-2-vi
R = hvdrogen

R flgoro

RY = 3-cvclopropyl-2-
oxoinidazobidine-1-
carbonylamine

R' = hedrogen

!)83

R* =hvdrogen

R® = L Hepvirol-2-v]
R“ = hydrogen

R h\ drogen

R® = 3-phenyi-2-
oxoimidazohidine-1~
carbonylaming

R’ = hydrogen

D84

R = hydrogen

R" = § H-pyrrol-2+v]
R" = hydrogen

Ré= hvdrogen

R® = 3-{d-chlorophenvi)-

Z-oxoinudarolidine-1-
arbom famino
R = = hydrogen

D&:

R* = hydrogen

R" == LA -pyvrrol-2-v]
R" =hydrogen

R hvdrogen

R® = 3-(3-
chlorophenyi)-2-
oxoimidazolidine- 1 -
carbonyianino

R’ = hvdrogen

ns6

R* = hvdrogen

RY = L H-pvirol-2-vi
R = hydrogen

RY:= hydrogen

R® = 3-(3.d-
dichiorophenyiy-2-
oxoinudazotidine-1-
carbonyvlanmine

R = hvdrogen

D87

R = hydrogen

R® = 1 H-pyirol-2-v}
R = hyvdrogen

RY = h\ drogen

R® = 3.3
irifluoromethyi-4-
chlorophenyD-2-
oxotmidazolidine-1-

DSS

R = hydrogen

RY = {H-pyrrol-2-1

R® = hydrogen

R= hydrogen

RE = 3o(d~
wifluoromethy lphenyvl)-
2-oxeimidazolidine-1-
carbonylamino

Dse
R = hydrogen
RY = {H-pvirol-2-]
R” = hydrogen
R= hydrogen

= 3l
Huorophenvi}-2-
oxeimidazolidine~1-
carbonyiammo

D9

R® = hydrogen

R” = | H-pyrrol-2-vi
R™ = hvdrogen

R h\ drogen

R® = 3.2~
fluorophenyi)-2-
oxomdazolidine-1-
carbonylamino

Larbom lamino R’ = hydrogen R’ = hvdrogen R'=hvdrogen
RY = hydrogen

Do Do2 ba3 DY

R* = hydrogen R = hydrogen R* = hvdrogen R* = hydrogen

Rh LH-pvrrol-2-v1
R” = hvdrogen

Rd = hvdrogen

R® = 3-(4-

methoxsyphenyl}-2~

oxoimidazolidine- -

carbonylamino

R’ = hvdrogen

RY = P H-pvirol-2-vi
R" = hydrogen
RY=h vdrogen

RY = 3-{4-
methvlphenvl)-2-
oxoinudarolidine-1-
carbonylamine

R' = hvdrogen

R = P H-pyirol-2-vl

R" = hydrogen

R = hydrogen

R® == 3-(4-
dimethy}ami_nopimny1_}w
2-oxotmidazolidine-1-
carbonylamino

R = hydrogen

R™ = 1 H-pyrrol-2-vi
¥ = hvdrogen

R*= hvdrogen

R = 3-(2-fluoro-4-

methoxyphenviy2-

oxoimidazotidine-1-

carbonvlamine

R’ = hvdrosen

DOs

D96

Doy

DOR
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R = hydrogen

R" = 3 5-dimethyi-4-
carboxy -1 H-pyrrof-2-vi
R = hydrogen

R = hydrozen

R = 3(de
methoxyvpheny}-2-
oxoimidazohdine-1~

R =hydrogen

R? = 3 S-dimethy]-4-
carboxy - LH-pyrrol-2-v]
R = hydrogen

R hvdrogen

R® = 3-cvelopropyi-2-
oxoinudazolidine-1-
carbonvlamine

R =hydrogen

R® = 3 S-dimethyl-4-
carboxymethvi-14-
pyrvol-2wvi

R® = hydrogen

R hvdrogen

R® = 3-cvelopropyi-2-
oxoimidazolidine-1-

R* = hydrogen
RY = 3 S.dimethyi-4-{2-
carboxyethyi)-15-
pyrrol-2-vi
R = hy dxooeﬂ

= h\ drogen
R““‘ 3-cvelopropyl-2-
oxoimidazolidine- 1~

carbonylamino R' = hydrogen Larbcem fanmino m bonyvlaming
R’ = hvdrogen R = hvdrogen R' = hvdrogen

DoY DIoo l‘) 103 D14

R* = hyvdrogen R* = hydrogen R = hydrogen R = hvdrogen

RY = 3 S-dimethy}-4-
carboxy-1H-pyrrol-2-vi
R® = hvdrogen
Rd hydrogen
R = 3+ 2-fluorophemyvi)-

2 ~0\0nmdfuohdiu& -
cm bam lamino

= hy drogen

R" = 3 S-dimethy]-4-
carboxy-1H-pyrrob-2-v]
R® = hvdrogen

R% = hvdrogen

R® = 3.(2~fluoro-4-
methoxyphenyi)-2-
oxotmidazolidine-1-
carbonylanuno

R’ = hvdrocen

R = {Hpyvrrol-2-v]
RE = 1-(d-
fluorophenvi)2-
oxopyridine-3-anmdo
RY= hydrogen

R =hydrogen

R'= hydrogen

RY = | Hepyrrol-2-vi
R® = hydrogen

RY= 14
fluorophenvi)-2-
oxopyridine-3-anudo
R® = hydrogen

R" = hydrogen

I}}.{)S

* = hedrogen
R LH-pyvrrol-2-vl
R® = hvdrogen
RY= hvdrogen
R® = 1-phenyi-2-
oxopyridine-3-amido
R’ = hydrogen

D106
R? = hvdrogen
R" = {Hepyrrol-2-]
R® = hydrogen

= hydrogen
R s je(ide
methoxyphenyi)-2-
oxopy ndine-3-amido
R’ = hvdrogen

D197

R? = hydrogen

R" = {H-pyrrol-2-v
R® = hvdrogen

RY= hvdrogen

RE s fufde
fluorophenyi)-2-
Ox0pY ndine-3-amudo
R’ = hvdrogen

D168

R* = hydrogen

R = 1 Heperrol-2.1
R* = hvdrogen
RY=hvdrogen

R® = {-{4-
chiorophenyl)-2-
OXOpY riding~3~-amido
R' = hvdrogen

D109

R = hydrogen

R® = 1 H-pyirol-2-v}
R = hyvdrogen

RY wh\ drogen

R® = 1+{3-
irifluoromethyi-4-
chlorophenyD-2-

D110

R = hydrogen

RY = {H-pyrrol-2-1
R® = hydrogen

R= hydrogen

R = 13 4=
dichlorophenyi{)-2-
oxepyridine-3-anudo

D1t

R = hydrogen

R = {H-pyrrol-2-y]
R” = hydrogen

RY= hvdrogen

RE = fefde
methylphenylhy-2-
Q\{_\p\ ndine-3-amido

P12
R® = hydrogen
R” = | H-pyrrol-2-vi
R™ = hvdrogen
R h\ drogen
SEWER
tri fluoromethyiphenvi)-
nmopx ridine-3-amido

O\U;}\ ridine-3~amido R'= “hvdrogen = hydrogen = hydrogen
= hydrogen
DH} Dil4 D115 D116

R = hydrogen
R = 1 H-pyrrol-2-vl
R" = hvdrogen
= hydrogen

RE = |3~
trifluoromethyiphenvi)-

T-oxopyridine-3-amido
R'= hvdrogen

RY = hydrogen
RY = {H-pyrrol-2v1
R* = hydrogen
*= hydrogen
R" = [«(3~chlorophenyi)~
—u\mp\ ridine-3-amido
R' = hydrogen

R” = hydrogen

R“ = 1 H-pyirol-2-vl
= hvdrogen

Rd hydrogen

R = {2~

fluorophenyi)-2-

oxopy ndine-3-amido

R’ = hvdrogen

R = hydrogen

R" = 1H-pyrrol-2-v
R® = hvdrogen

R h\ drogen

R® = {.methvi-2

mepx rigline-3 mmdcs
R = hydrogen

D17
R* = hvdrogen
R = 1 H-pvirol-2-vi

D'l 18
= hydrogen
R" = § H-pyrrol-2-vl

D119
R" = hydrogen
R" = 3 S-dimethyi-14-

D126
R* = hydrogen
RP = 3 S-dimethyl-4-
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R" = hydrogen

h\ drogen
R = 1-{2-hvdroxyethyl)
~ -(w\(:p\ ridine-3-anudo
R’ = hvdrogen

RY =hydrogen

R == hvdrogen

R® = hydrogen

R = 1~{4-fluorophenyl)-~
2-oxopyridine-3-amido

pyrrol-2-vi
Rc = h}-‘ drogen

= hydrogen
R SRUE
fluorophenyi}-2-
o\opx ndine-3~anddo
R' = hvdrogen

carboxy-LA-pyrrol-2-vl
R = hydrogen
Rd hvdrogen

= efde
ﬂuorophemi'}- -
oxopyvridine-3-amido
RY = hvdrogen

Bi2t

R* = hvdrogen

R = 3 S-dimethy}-4-
carboxvinethyl-1H-
pyreol-2-vl

R* = hydrogen

RY = hydrogen

RE = {(d-fluorophenyi)-
E-gz‘xa‘;pyridina—i%—amidﬂ
R'= hydrogen

Diz2

R’ = hydrogen

R” = 3 5-dimethy[-4-(2-
carboxyethyl 14~
pyrrol-2-vl

R = hydrogen

RY= = hydrogen

R® = 1«(4-fluorophenyl)-
2-oxopynidine-3-amudo
R’ = hvdrogen

D123
R* = hydrogen
RY = 3 5-dimethyl-4-(3-
muhe\\ J-oxopropy ] -
1H-pyrrol-2-vi
R‘ hvdrogen
R h\ drogen

1-(4-
BLu'n'nphen}-'l)-E—
oxopyridine-3-amido
R’ = hydrogen

D124

R" e h‘- djooeﬂ

R =3, §~d1m<_,ih\¥
c'irboi‘s} [ H-py rol-2 -+
R™ = hvdrogen

R = hydrogen

RY = Lemethyl-2
owpyridme-?a—amido
RY= h};dregeﬂ

D127

R = hydrogen

R = (- “py1rol-2
R =hvdrogen
RY = hvdrogen
R” = S-phenyi-d-
oxopyrdine-3-amido

= hiydrogen

2y

D128

R* = hvdrogen

R = {H-pyrrol-2-v]
R® = hydrogen

R = hydrogen

RY = 5.4
methoxyphenyl-4-
O\Op‘, ridine-3-amido
R’ = hvdrogen

Bi12s

R* = hydrogen

R = 1 -pyrrol-2-vl
R" = hydrogen

R" = hydrogen

R = 5-{4-
fluorophenyi)-4-
ompx ridine-3-amido
R’ R = hydrogen

D13

R = hvdrogen

R" = | H-pyrrol-2-vl
R® = hyvdrogen

R* = hvdrogen

R¥ = S.{4.
chiorophenyli-4-
owpx ridine-3-anido
R = hydrogen

DI

R‘ = hydrogen

R" = tH-pyrrol-2-v1

R" = hvdrogen

R hvdrogen

R = 3-(4-

mwethyiphenyi)-4-

O\Qp\ ridine-3-anudo
= hydrogen

D132

RY = hyvdrogen

R = {Hepyrrol-2-vl
R® = hydrogen

R* = hydrogen

R* = 5-(3-chlorophenyi)-

~0\ﬁp\ nidine-3-amudo

RN = = hvdrogen

D133

R* = hydrogen

R" = 1 H-pyrrol-2-vl
R® = hydrogen

RY= hydrogen

RE = 5-(4-
trilluoromethyiphenyiy-

4-oxopyridine-3-amido

R' = hvdrogen

D134

R = hydrogen

R" = 1 H-perrol-2-vi
R" = hvdrogen

R hvdrogen

R = 5-2-
fluorophenyi)-4-
oxopyvndineg-3-amudo
R"=hvdrogen

DL&:

R" = hydrogen

R = VH-pyrrol-2-vi
R = hydrogen

R = hydrogen

R® = 542.4-
difluorophenyi)-4-
oxopyridine-3-amido
Ri= hvdrogen

D136
RY = hydrogen
R" = { H-pyrrol-2+1
R® = hydrogen
= hydrogen

R = 5.(3,3-
difluorophenyi}-4-
oxopyridine-3-amido

= hyvdroeen

D137
R" = hydrogen
R“ = 1 H-pyirol-2-vl

= hy drogen
Rd fluore
RE = 5.04-
fluorophenyi)-d-

oxopyndine-3-amdo
R' = hvdrogen

P13s

R* = hydrogen

R" = 1H-pyrrol-2-v
R" = hvdrogen

RY= hvdrogen

R” = -methvi-3-(4-
fluorophenyi}-4-
osopvridineg-3-amido
R'= hwdrogen

!}139

= hydrogen
R LH-pyvrrol-2-vl
R" = hvdrogen
RY= hydrogen
R® = S-methyl-4-
oxopyridine-3-amido

D140

R? = hvdrogen

R" = 3 5-dimethyl- 14~
py rrol-2-vl

R = hydrogen

R hydrogen

R® = S-(4-flugrophenvl)-

D141

R = hydrogen

R" = 3 Sudimed] 1yl
carboxv-1H~py rrol-2 -v1
R = hvdrogen

Ri= hydrogen

RY == 5-{4-

D142

R = hydrogen

RY = 3 S-dimethy]-4-
carhosy- L -pyrrol-2-vl
R™ = hydrogen

R®= hydrogen

R = 8.4~
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R’ R = hvdrogen F-oxopyndine-3-amide | Suorophenyi}d- methoxy phenyi)-4-
R' = hvdrogen oxopvndine-3-amido oxopyridine-3-amido
"= hvdrogen R' = lwdrogen
D143 D144 D143 0146

R* = hydrogen

R = 3 S-dimethy}-4-
carboxy -LH-pyvrrol-2-vi
R” = hydrogen

R hvdrogen

R® = S-methyl-4-
oxopyridine-3~-amido
R' = hvdrogen

R’ = hydrogen
RY = 3 S-dimethyl-4-

carboxymethvl-14-
p‘a 11ol-2- vl
= hydrogen
R = hydrogen
R® = S«{4-fluoropherny)-
4-oxopyridine-3-amido
= hydrogen

R* = hydrogen
RY = 3 5-dimethyl-4-(2-
carhoxvethy])-14-
pyrrol-2-vl
R® == hvdrogen
R“ hydrogen
5 Su(ihe
ﬂumaphem 13-4~
OXOPY l‘idl ne-3-amido

= hydrogen
Rf’ = 3-methyl-3
carboxy- H-py m’ﬂ 2-v1
R” = hydrogen
Rd “hvdrogen

S<{-

ﬂ HOro ph envi)-4-
oxopyridine-3-amido
R' = hydrogen

R" = hydrogen

R" = a,3~duneﬂ‘;}-‘¥-4—{2—
carboxyethyly-14-
pesrol-2-vl

R" = hydrogen

R*= hy dms:

R® = 5-{2.4-
difluorophenyi)-4-
oxopyridine-3-amido

R = hydrogen

R®=hydrogen

R" = 3 S-dimethy]-4-(2-
carboxyvethy-1H-
pvrrol-2-v]

R° = hydrogen

R&= hvdrosen

R® = 5-(3.5-
difluorophenyi)-4-
oxopyridine-3-amido
RY = fvdrogen

= hydrogen

R": 3 3- dsmelhx b-4-{4-
mathy lpa perazine-1-
carbonv(}-1H-pyrrol-2-
vl

R = hydrogen

Rd h\ dl‘ﬂ(vgn
R® = Sa{ 4~
fluorophenyi}4-

oxopyriding-3-anido
= hvdrogen

= hyvdrogen

R =3, S-dimethyi-4-{3-
{4~muh} ipiperazing-2-
oxoethyli-1H-pyrrol-2-
vi R =hvdrogen

RY:= hydrogen

R® = 5-(4-
flaorophenyl}-4-
oxopyridine-3-gmida
R s hvdrogen

pisy

R® = hvdrogen

R = 3 3-dimethy1-4-(3-
{(4-methylpiperazing-3-
oxapropyii-1H-pyrrol-

D152

R? = hydrogen

R" = 3 S-dimethy]-4-
{mon; pholmu 1-
carbonyl}-1H-pyrrol-2-

3}1%3

= hydrogen
R = 3 S-dimethyi-4-(3-
moxphohnm ~
oxoethyi- 1 -pyvrrol-2-

D154

R" = hvdrogen

R” = 3 3-dimethyl-4-(4-
methy i piperazine-1-
carbony}-1H-pyrol-2-

2-v} R® = hvdrogen vi vl vl
R* = hvdrozen R® = hydrogen * = hydrogen R® = hydrogen
R® = So(d-fluorophenyl- | R%= hvdrogen = hvdrogen R¥= hydrogen
4—;3\upxudme= -amido | RS = 5-(4- ﬂumophem - | R® = 5-(4- R¥ s S-(4-
= hydrogen 4*0\0;» ridine-3-amido | fluorophenyli)-4- methoxy phenyij-d4-
R = hvdrogen ump\ ridine-3-amido mop'»xidine—g-mnidn
R' = hydrogen R’ = hvdrogen

Dis
R* = hyvdrogen

R" = 3 5-dimethyi-d-
{morpholine-1-
carbony}- 1 H-pyrrol-2-
vl

R” = hydrogen

Rd h\ drogen

R® = §-(4-
methoxsphenyl -4~
O\ﬂ pvridine-3-anudo
R = hvdrogen

Ul

D136
R = hydrogen

R = 3 S~dimethyl-4-({ 2~

{pvrrolidin-1-

vhethvljcarbomyvi)-1 H-

pw;ol 2-vl

R =lwdrogen

R h\ drogen

= 3-(4-methoxy phenyl}-

4~0\np\ ridine-3-amido
= hvidrogen

6
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CLAIMS

What 15 claimed 1s;

1 A compound of Formula A

Re

Rf

Fornmda A
or & pharmaceutically acceptable salt, a solvate or hvdrate, @ prodrug, or a metabolite thereof,
wherein

R? is hydrogen, {Co-Cigdarvl, halo(Ce-Ciglaryl, or (C-Calalkoxyv(Ce-Crarvly

R is hydrogen, ({:-Chetervaryl, (C1-Coalkoxy{Cs-Croheteroaryl: {C-Coalky KOs
Cistheteroarvl, (C-Cayatkv O -Cadalkoxy{Ci-Cigdhestercaryl, (C-CoalkyH{C-Coicarboxvaltkvl Ce-
Cigheteroarvl; (C-Cylalky IO -Caalkvlamino(C-Colalkvicarbamoy D{Cs-Uygheteroanvt, {Cy-
Calalbvl{Cs-Crdary HCs-Cghheteroarv(C-Coalky {C-Coalkoxy earbomy i{ Cs-Chsdhateroarv, (Cy-
Caalky HC -Colatkoxy (Cr-ColoxyalkylC-Cgdheteroanyd, {C-Coralkv HC s
Caheterocyclylcarbony {T;-Coheteroarvl, (C-ColalkvH Ci-Cotheteroey chvl{C-Caloxval kv Cs-
Csihateroarvl, or (C-Coalhvi{Cs-Catheterocy olvl{C-Coalkyicarbamovi X C-Cighateroaryl:

R® s hvdrogen, (Ci-Coalkoxybenzoviureido, or halo{Ce-Crarvi{C-Cistheteroarviamido;

R'is hydrogen, halogen, (C-Coalkoxy benzoviureido, or hale{Cs-Crsdarv{Cs-
Cigheteroarvlamido;

R is hydrogen, benzoyhureido, halobenzoviureido, halo(C-Celalkoxy benzoy lureido, (Cy-
Colatkoxybenzoviweido, (Ci-Calalkylamimobenzoviurerdo, {C~Colalkylbenzoviuresdo,
nitrobenzoylureido, (C-Cghaloalkvibenzovivreido, (C-Cohaloatkvihalobenzoviareido. halo(Ce-
Cisharvicarbomylacetamido, (C-Calatkoxy{Cs-Chgarvicarbomyviacetamido, {Ci-Colaltkoxy(Cy-
Cygharvicarbamov C-Ugov doatkylamido, halolCe-Chiani{Ts-C gheteroary icarbonviamino, (Cs-
CsleveloalkyH{Ca-Cgdheteroarvicarbonylamine, (C-Celalkyiamine{Ce-Cigdarnv s~
Cigheteroarvicarbonylamino, halof{C-Celatkoxy(Ce-Cipdarv H{Cs-Cgheteroarvicarbonviamine, {Cy-
Caalkoxe{Ce-C iy parv {C5-Cyg dheteroarv fearbonylamino, (C-Coalkyl{Cs-
Cigheteroarylcarbonyvlanmino, anl{C:~Csiheteroarvicarbonviamino, (C-Cobaloalkvihalo(Ces-

a7
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Cislarv KCs-Catheteroovelvlcarbonviamino, (Ci-Cohaloalky{Ce-Csdarvi{Cs-
Cisheteroarvicarbonylamino, balol{Ce-Cigdarvl(Cs-Cighetercarvianudo, {Ci-Caoxvalke l{Us-
Csiheteroevelvianudo, {C-Cajalkoxy(Ci-CoYalkv HCs-Cgheteroarvlamido, (Co-Cidary{Cs-
Cigheteroarvlamido, (C-Caalbvl{Ce-Crglary I{Cs-Cigheteroarvianido, (C-Cohaloalkvi{Ce~
Cidarvi{ Cs-Cigtheteroarvianudo, (C-Ceolalky {C+-Chdheteroaryviamido, or {C-Ceralkoxv (Cy-
Cidanvi{C-Cigpheteroarylanmdo:

R'is hydrogen, {C-Cyalkoxybenzoviureido, or halo{Ce-Cin)ary {U:-Crheteroanvianido,
and

wherein acetamido, amido, amino. beroviureido, carbamov, (C-Calalkyl, (T
Uglalkyvlamino, (Ci-Ugialkyl, (C-Cylatkoxy, (Ce-Cigdanv, (C-Csxcarboxvalkyl, (C-Cgloveloatkyl,
{C5-Chgihateroaryl, (Ca-Coheterocvelvicarbonyvl, or {C-Celoxvalkvl are sach independently
optionally substitoted on carbon or nitrogen with one or more alkvl, hydroxvalkyl, arviatkel,

heteroarvialkyl, arvl, heterocvelyl, oxe, hvdroxy, halogen, nitro, alkoxy, or tnflucromethyl.

=

The compound of claim 1, wherein

R¥ is hydrogen, phenyl, 4-chlorophenyl, or 4-methoxyphenyl,

RY is hvdrogen, Faran-2-v1, 1 H~-pyrrol-2-yl, S-carboxy-1H-pyrrol-2-vl, 3 5-dimethyl-1 H-
pysrol-2evi, 3 S-dimethvi-d-carboxy~1 H-pyrrol2-y1, 3, 5-dimethyi-4-{2-carboxvethyi}-1 H-pyvirrol-2-
vl 3, 5~dmmethyl-4-carbosymethyi-1H-pyrrol-2-v1, 3 5-dimethy[-4-{] 2-

{dimethviamineethvl jearbamovD- 1 H-pyrrol-2-v1, 3, 5-dimethvi-d-phenyvl-1 H-pyrrol-2-vi, 3,5-
dimethyi-4-ethoxvearbonvi- 1 H-pyrrol-2-vl, 3.5-dimethyi-4-{3-ethoxy-3-oxopropyl}- | H-pyrrol-2-vl,
3. 3-dimethyi-4-(d-methvipiperaanc-1-carbony -1 H-pyrrol-2-vi, 3, 5-dmmeathy(-4-{3-{4-
methyipiperazine-3-oxopropy}- 1 H-pyrrol-2-v1, 3.5-dimethyl-4-(3-(4-methyIpperazino-2-
oxoethy 3 LH-pyrrol-2-vl, 3 S-dimethyi-4-(3-methoxy -3-oxopropyD-1H-pyrol-2-vi, 3.5-dimethyvi-4-
{morpholing- 1 -carbony - LH-pyrrol-2-vl, 3. 3-dimethy1-4-G-morphalmo-2-oxoathy - T -pyrrol-2-vi,
3. 5-dimethyl-3-(3-morpholmo-3~oxopropy - Li-pyrrol-2-vi, 3 5-dimethyi-4-({2-(pyrrohdin-1-
vhethyvljcarbomyh)- LH-pyrrol-2-vi, 3, 5-dimethyl-4-(12-(pyrrolidin-1 v ethyHearbony - 1 H-pyrrol-
2-vi pynid-2-vi, pyrid-4-vl, or thiophen-2-vi;

R®is hydrogen, N-(4-methoxybenzoyureido, or 1-(4-fluorophenyii-2-oxopvridine-3-amido;

R%is hydrogen, fluoro, N -(4-methoxvbenzovlyaretdo, or 1-{4-fluorophenyl}-2-oxopyridine-3-
anudo;

R®is hvdrogen, A -benzoylureido, N -(4-chiorabenzoyureido, N-(3.4-
dichlorobenzovureido, A2 4-dif) uorobenzovhureido, N (2.6-dif] voro~d-methoxybenzoviureido,
Vo(2,6-difluoro-4-methoxybenzovDureido, M -(3,5-dimethoxybenzoy Dureido, ¥ -((4-
dimethy laminobenzovureido, N -(2-fluorobenzoyhureido, M -(4-fuorobenzov Dureido, N ~(2-
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fluoro-d-methoxyhenzovureido, A ~(3-methyibenzov] nreido, N-(4-methylbenzov Dureido, A -(4-
methoxybenzoy Lureida, N -(4-nitrobenzovhureido, A -(d-rifluoromethyIbenzovhureido, N'-(3-
trifluoromethvi-d-chiorobenzoyureido. 2-j{d-fluorophenyiycarbonwljacetanmdo, 2-{(4-
methoxyphenyl jearbomyljacetamido, 1-{{d-methoxy phenv Dearbamovijevclopropaneamido, 3-{4-
chlorophenyl)-2-oxommidazolidine~ f-carbonylamino, 3-(3-chlorophenyi}-2-oxoimmidazolidine~1-
carbonylamino, 3-cvclopropyl-2-oxoimidazohidine-1~carbonylamino, 3-(3 4-diclioropheny1)-2-
oxotnidazolidive- i-carbonylamino, 3-(d-dimethylaminopheny)-2-oxotnidazolidine-1-
carbonylasuno, 3-(2-fluorophenvi)-2-oxotmidarolidine-1 ~carbonviamine, 3-{(4-MTuoropheny1}-2-
oxotnmudazolidine-1-carbonytamino, 3-(2-fluoro-d-methoxyphenyD-2-oxoimidazohdine-1-
carbonvlamino, 3-(4-methoxyphenvi}-2-oxoimidazolidine- 1 -carbonvianuno, 3-(d-methviphenvi)-2-
oxoimidazoliding-1-carbonviaming, 3-methyvl-2-oxoimdazolidine-1-carbonvlanuno, 3-phenvl-2-
oxoimidazohdine~~carbonylammo, 3-(G~mnifluoromethyi-4-chlorophenvii-2-oxoimadarolidine-~ 1 -
carbonylamino, 3-(4-triflucromethyiphenyl}-2-oxomidazolidine-1-carbonyvianuno, 1-(4-
chlorophenyl}-2-oxopyridine-3-anudo, 1-( 3-chlorophenyl -2-oxopynidine-3-anudo, 1-(3.4-
dichlorophenvi}-2-oxopyridine-3-amido, 1-(2-fluorephenv)-2-oxopyridine-3-amido, 1-(4-
fluoraphenyl)-2-oxopynidine-3-amide, 1-(2-hydroxyethyl)-2-oxopyridine-3-amido, 1-(4-
methoxyphenyi}-2-oxopynidine-3-antido, L -methyl-2-oxopyridine-3-amido, 1~(4-methviphenvi)-2-
oxopyridine-3-amido, 1-phenvi-Z-oxopyridine-3-amido, -(3-tufluoromethyi-d4-chlorophenvi)-2-
oxopyridine-3-amido, 1-(3~trtfluoromethyiphenyi)-2-oxopyridine-3-amido, {-{d-
triflucromethyiphenyi)-2-oxopyndine-3-amido, 5-(3-chloropheny}-4-oxopyridine-3-amido, 5-(4-
chlorophenyli-d4-oxopvridine-3-amido, 5-(2 4-diflvorophenyi-4-oxopyvridine-3-amidn, 5-(3,5-
diflucrophenyh-d-oxopyridine-3-amido; 3-2-Juoropheny]-4-oxopyridine-3-mmidn, 3-(4-
fluoropheny-4-oxopyndine-3-amideo, T-methy-3-(4-41 u.omphen}f1}'-4—07&(};3}'1"1‘ dine-3-amudo, 5
methyi-4-oxopyridine-3-amido, 5-{4-methylphenyl}-d-oxopyridine-3-amide, 5-{4-methoxyphenvi)-

4-gxopyricine-3-amudo, 3-phenvi-d-oxopyvndine-3-amido, or S-{d-mifluoromethvlphenvii-4-
oxopyridine-3-anmdo; and

R’ is hydrogen, N'-(4-meathoxvbenzovhureido, or 1-(4-fuorophenyl)-2-oxopyridine-3-amido.

3 The compound of claim 2, wherein

R® is hvdrogen, phenvi, 4~chlorophenyl, or 4~methosvphenyl;

RY is hydrogen, furan-2-v1, 1H-pyrral-2-v1, S-carboxy-1H-pyrrol-2-v1, 3,5-dimethyl-14-
pysrol-2evi, 3 S-dimethvi-d-carboxy~1 H-pyrrol-2-y, 3,5-dimethyi-4-{2-carboxvethyi}-1 H-pyvrrol-2-

vl, 3, 5-dimethyl-d-carboxymethyi-1H~-pyrrol -2l 3 S-diroethyl-4-{} 2-

{dimethylaminmethvljearbamov- 1 H-pyrrol-2-v1, 3, 5-dimethvl-d-phenvl-1 H-pyrrol-2-vi, 3,5-

dimethyi-d-ethoxvearbonvi-1H-pyrrol-2-vl, 3, 5-dimethyi-4-(3-ethoxy-3-oxopropyl}- LH-pyrrol-2-v1,
O
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3. 3-dimethyi-4-{(d-methvipiperaanc-1-carbonyv -1 H-pyrrol-2-vi, 3, 5-dmmeathy(-4-{3-{4-
methylpiperazino-3-oxopropyl - LH-pyrrol-2-vl, 3.5-dimethyvi-d-(3-(d-methyipiperazino-2-
oxoethyD3- tH-pyrrol-2-vl, 3 S-dimethyi-d-(morpholine- {-carbony [}- 1#-pyrrol-2-vi, 3.5-dimethvi-4-
{3-morpholino-2-oxoethvl}- 1 H-pyrrol-2-v1, 3, 5-dimethyl-4-(3-morpholine-3-oxopropvi}-1 H-pyrrol-
2-vl, 3,5-dimethyl-4-( 2-(pyrrolidin-1-vDethyvearbonmy -1 H-pyrrol-2-vl, 3 5-dimethyl-4-([2-
{pyvrrolidin-lwhethyearbomy -1 H-pyrrol-2-v 1 pynd-2-v1, pyrid-d-vi, or thiophen-2-vi

R’ is hvdrogen or N J-methoxy benzov Hureido;

R%is hvdrogen, fluoro, or N -{d-methoxy benrovDurerdo;

R’is hydrogen, ¥ -benzoylureido, s\fi€-(4-ch§or(’:benm}'i)umdo, N34
dichlorobenzoylyureida, N (2, 4-difluorobenzovureido, N'-(2.6-difluoro-4-methoxy benzoviureido,
N2, 6-difluoro-d-methoxy benzov Dureido, N-(3 5-dinmethoxy benzovureido, A -({4-
dimethviaminobenzovhurerdo, A2 uorobenzoviureido, IR E ) worobenzoyureido, N2-
{luoro-4-methoxybenzov Hureido, N'-(3-methvibenzoyDureido, N -(4-methylbenzoy Dureido, N'-{4-
methoxybenzovDureido, N -(4-nitrobenzoy Hureido, N -(4-trifluoromethyibenzoy hureido, or ¥-(3-
trifluoromethy l-d-chlorobenrovijureido; and

R'is hvdrogen or ¥ -(d-methoxy benzoyjureido,

4 The compound of clasm 2, wherein

R* R® R and R’ are sach independently hvdrogen:

R is 1H-pyrrol-2-v}; and

R 1 2+[{4-methoxy phenyDearbomy Hacetamido or 1-{(4-
methoxypheny Dearbamovijovclopropaneamido}.

5. The compound of claim 2, wherein

R, R RY and R are each independently hydrogen:

RY is 1H-perrol-2-vl, 3,5-dimethyl-4-carbosy - LH-pyrrol-2-v1, 3.5-dimethyl-d-carboxymethyi-
1H-pyeel-2-vi, or 3, 5-dimethyl-4-(Z-carboxyethvi}- 1 H-pyrrol-2-vi; and

R is 3~-methy-2-oxoimidazolidine- | -carbonyviamimo, 3-cvclopropyl-2-oxoimidazolidine-i-
carbonylamino, 3-phenyi-2-oxoimidazohdine-1-carbonylamino, 3-(4-chlorophenyi)-2-
oxoimidazolidine- {-carbonylamino, 3-(3-chlorophenv)-2-oxoimidarolidine- 1 -carbonylamino, 3-(3.4-
dichlorophenvl}-2-oxeimidazohdine-t -carbonylamino, 3-(3-tnflaoromethyvi-d-chiorophenyi}-2-
oxoimidazolidine-t-carbonviamino, 3-(d-trifluoromethy iphenv)-2-oxoimidazolidine-1-
carbonylamino, 3-(4-fluorophenyi)-2-oxoimidazolidine--carbonyvlanuno, 3-(2-fluoropheny1)-2-
oxoinidazolidine-1-carborsvlaming, 3-(4-methoxyphenvl-2-oxoimidazolidine- {-carbonyvlanuno, 3-
{d-mathy IphenyD-2-oxoimidazohdine- L -carbonylaming, 3-(d-direthy lasmnophenvi)-2-
70
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oxotmdasolidine--carbonviamino, 3-(2-fluoro-d-methoxy phenyi}-2-oxoinudazolidine-1-
carbonylamino, 3-(4-methoxyphenvi}-2-oxommidazolidine-1-carbonylamino, 3-cvclopropyl-2-
oxotnudarolidine-1-carbonyvlamine, 3-(2-fluorophenyi)-2-oxoinudazolidine-1 -carbonviamino, or 3-

{2-uoro-4-methoxyphenyii-2-oxoimidazolidine-1-carbonviamino.

6. The compound of claim 2, wherein

R" is hydrogen;

R is 1-pyrrol-2-vi, 3, 5-dimethyl-1H-pyrrol-2-v1, 3,5-dimethyi-4-carboxy- 1 H-pyrrol-2-vl,
3 3~dimethyl-d-carboxymethyb- 1 H-pyrrol -2l 3 3-dimethyi-4-{2-carboxvethe - 1 -pyivol-2-vi 3.5+
dimethyi-d-(3-methoxy-3-oxopropyl -1 H-pyrrol-2-vi, or 3,5-dimethvl-d-carboxy~1 H-pyrrol-2-vi;

R® and R are each independently hvdrogen or 1-(4-fluoropheny}-2-oxopyridine-3-amido;
R is hvdrogen, 1-phenyl-2-osopvridine-3-amido, 1<(4-methoxy phenvi)-2-oxopyriding-3-

amudo, i-{4-Huorophenvl}-2-oxopyridine-3-anudo, 1-{4-chlorophenyi)-Z-oxopyridine-3-mmudo, 1-3-
triftaoromethvi-d-chiorophenvl)-2-oxopvridine-3-anudo, 1-(3.4-dichlorophenyi)-Z-oxopyridine-3-
amido, {-{(d-methyviphenvh-2-oxopvridine-3-amido, I-(d-trifluoromethyiphenvi)}-2-oxopyridine-3-
amido, 1-(3-trifluoromethylphenyl}-2-oxopyridine-3-anmudo, 1-(3-chlorephenyi)-2-oxopynidine-3-
amido, -{2-fluorophenyl)-Z-oxopyrnidine-3-amido, 1-methyvi-2Z-oxopyridine-3-amido, 1-(2-
hydroxyethvi}-2-oxopyridine-3-amido, I-(4-fluorophenyli-2-oxopyridine-3-amido, or T-methyl-2-
oxopyridine-3-amido; and

R'is hydrogen or 1-(4-Ruorophenvi)-2-oxopyridine-3-amido,
7. The compound of claim 2, wherein

R* R, RS, RY and R are each independently hvdrogen;

R is 1 -pyeeol-2-vi, 3.5-dimethvl-1H-pyriol-2-v1, 3,5-dimethyi-4-carboxy-1H-pyreol-2-vi,
3. 3-dimethvl-d-carboxymethvi-1H-pyrrol-2-vl, 3,5-dimethvi-4-{2-carboxvethvi)- 1 H-pyrrol-2-vl, 3-
methvi-3-carboxy-1#H-pyrrol-2-vl, 3. 5-dimethyi-d-(4-methvipiperazino-1-carbony D-1H-pyrrob-2-vi,
3. 5~dimethyl-4-(3-{d-methyipiperazino-2-oxoethy H)-VH-pyrrol-2-vl, 3 3~dimethyb-4-(3-{4~
methylpiperazino-3-oxopropy - LH-pyrrol-2-vl, 3 5-dimethvi-d-(morpholine-1 -carbonyl}- 1 H-
pyrrol-2-vi, 3, 3-dimethyi-4-(3-morpholino-2-oxoethyl}- 1 H-pyrrol-2-v1, 3, 5-dimethvl-4-(4-
methyipiperazino-1-carbonyl} LH-pyrrol-2-v1, or 3, 5-dimethyi-4-({2-{pvrrolidin-1 -
vhethvtjcarbomy D1 H-pyrrol-2-vi; and

R is S-methyl-d-oxopyridine-3-amido, S-phenyi-4-oxopyridine-3-amido, 5-{4-
methoxy pheny D-4~oxopyridine-3-amido, 3-(4-fluorophenyv}-4-oxopyridine-3-amido, 3-(4-
chlorophenyl)-4-oxopyridine-3-amido, 5-(4-methvipheny)-d-oxopyridine-3-anudo, 3-(3-

chlorophenyl)-4-oxopyridine-3-amido, S-(4-trifluoromethyipheny3-d-oxopyndine-3-amido, 5-(2-

71



LA

16

WO 2013/158373 PCT/US2013/035177

fluorophenvii-d-oxopyriding-3-amndo, 3-(2.4-ditluorophenvil-d-oxopynding-3-anudo, 3-(3,3-

diflucrophenvi)-d-oxopyridine-3-anudo, or -methyl-5-{d-fluorophenyl)-d-oxopynidine-3-gmudo.

& The compound of claim 2, wherein the compound is selected from the group consisting of
{(D3-N-(3-((L H-pvrrol-2-vDmethyiene}-2-oxoindolin~d-v]carbamovi-4-methoxy benzamide,
{Z3-N-B-{{1 H-pyvrvol-2-vIimethylene - 2-oxoindolin-3-vlcarbamovD-d-methoxvbenzamide,
{23-N-3-{{ 1 H-pyvrol-2-viimethy lene - 2-oxeindolin-6-vilcarbamovi-4-methoxvbenzamide,
(ZPN-(G34 H-pyrol-2-vhimethy lene)-2-oxoindolin-7T-vlcarbamoyv -4-methoxybenrzamide,
{(£3-N-(3-benzylidene-2-oxomndolin-6-vicarbamov-d-methoxvhenzamide,
{£)-N-(3-{4-chlorobenzyvlidene}-2 -oxoindolin-6-vicarbamovli-4-methoxvbenzamide,
{(E)-4-mathoxy-N-(G-(d-methoxvbenzy hidene)-2-oxoindolin-6-vi-carbamovl thenzamide,
{(Z3-4-methoxy -N-{ 2~-oxo-3-(pynidin-2~vimethvienelindohn-6-vlcarbamoyhbenzanude,
{Z}-4-rethoxy -N-(2-oxo-3-(pyridin-d-vimethvienehindolin-6-vicarbamovhbenzanude,
{(Z3-4-methoxy-N-{2-ox0-3-(thiophen-2-vImethviene)indolin-6-vicarbamovbenzanude,
(3-N-(3-(huran-2-vimethvlene)-2-oxomndelin-6-vicarbamoy -4-methoxv benzamide,
{(23-N-3-((1 H-pyrrol-2-yEimethviene)-2-oxcindolin-t-vicarbanoyibenzamide,

{2V-N-(3-({ 1 H-pyrrol-2-vhmethylene)-2~oxoindolin-o-vlcarbamovij-d-chlorobenzamide,

(2 N-(3-{{1 H-pyvrrol-2-vDmethylene)-2-oxoindohin-6-ylcarbamoy)-3 d-dichlorobenzamude,

(Z3-N-(3-{{ L H-pvrvol-2-vDimethyiene - 2-oxoindoln-6-vl carbamov - 4-{trifluoromethy 1y~
benramide, (2)-N-(3-((1H-pyrrol-2-vDimethviene)-2-oxoindolin-G-vicarbamoy)-4-chloro-3-

{trfluoromethyi)-benzamide,

(ZpN-(G31 H-pyrol-2-vDimethy lene)-2-oxoindolin-6-vlcarbamoyv }-4-mathy benzamude,

(P-N-CG- 1 H-pyrrol-2-vDimethyiene)-2-oxeindolin-6-vlcarbamoyi}-3,5-
dimethoxvbenzamide,

{Z3-N-(3-{{LH-pyrrol-2-vhimethylene)-2-oxomdolin-6-vIcarbamovi}-4-(dimathvlanuno)-
benzamide,

{£3-5-((6-(3-benzoviureido)-2-oxoindolin-3-viidenghnethyv -2 d-dimethyi- L H-pyrrole-3-
carboxylic acid,

{Z}-3-((6-(3-{d-chlorobenzovinweido)-2-oxomndolin-3-viidene}methv -2 4-dimethvi- 1 H-
pyivole-3-carboxylic acid,

{23-3-((6~(3-(3 d-dichlorobenzovhuwreido)-2-oxoindolin-3-viideneymethvl -2 4-dimethyi- 1 H-
pyrole-3-carboxyhic acid,

(732 A-dimethyvi-3~(( 2-ox0-6-(3-(d-(tnfluoromethy Dbenzov] prreido nndolin-3-

vhidene)methy 1)1 H-pyrrole-3-carboxvlic acid,
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{Z-3-{(6-(3-{d-chloro-3-(tnfuoromethyvlhenzov Duretdo)-2-oxomdolin-3 wvlid-enemethv)-
2 A-dimethyl- 1 H-pyvrrole-3-carboxylic acid,

{(£)-3-(3-((6-3-(4-chloro-3-(irifluoromethyv libenzovijureido)-2-oxo-indolin-3-vi-
ideneymethvi)-2 d-dimethvi-LH-pyrrol-3-vpropanoic acid,

(232 d-dimethyv -5 6-B-(dmrobenzovDurardo)-2-oxoindobin- 3-vhdene imethyvi)- 15~
pyvrrofe-3~carboxviic acid,

{212 A-dimethvl-3-({6-(3-{d-methy ibenzovhureido}-2-oxoindolin-3-vlidene)-methvl}- 15-
pyivole-3-carboxviic acid,

(23302 d-dimethv I-5-((6-(3-(3-methyvibenzoviureido)-2-oxoindolin-3-vhdeng)-methv -1 H-
pyrrob-3-viipropanoic acid,

{Z3-3-{{6-(3-(4-methoxybenzovireido - 2-oxoindolin-3-videna}-mathy -2 4-di-methvi- 1 F-
pyrrole-3-carboxyvhe acid,

{(Z£3-5-{(6-(3-(3 5-dimethoxvhenzovi-wreido)-2-oxoindolin-3-viidene ymethv)-2 d-dimethyi-
{H-pyrrofe-3-carboxyiic acid,

(N33 S-dimathy -4-phenv - 1A pyrrol-2-v Dimethvlene)-2-oxeoindolin-6-vicarbamovi)-
4-methoxy benzamide,

{Z23-N-(3-({3, 5-dimethyl-1H-pyrrol-2-vDmethyviene)-2-oxoindolin-6-vicarbanoyi }-4-
methosybenzamide,

{(Z3-5-((6-(3-(d-methoxvbenzovipweido)-2-oxomdolin-3-vlideneymethy -1 H-pyrrole-2-
carboxyhc acid,

(£)-2-(3-{{6-{3-(d-methoxyvbenzovureido)-2-oxoindolin-3-vlideneymethy1 }-2.4-dimethyl-
PH-pvrrol-3-viacetic acid,

{233 3 {6 3-{d-miethoxyvbenzovyureido}-2-oxoindohn-3-y hidene)methy13-2 4-dimethyvl-
LH-pyrrol-3-vipropanoic acid,

{(23-N-CG-{(L H-pvrrol-2-vyhimethviene)-3-fluore-2-oxoindolin-o-vicarbamovl -4-
methoxybenzamide,

{(Z£3-5-({3-fluora-6-(3-($-methoxy benzoy Lureido)-2-oxoindolin-3~viidengymethv)-2,4-
dimethyl-1H-pyvrrole-3-carboxvhic acid,

(232 54 5-uoro-6- 3-{d-methoxvbenzovureido}2-oxomdolin-3-vlidene)-methy 13- 2,4~
dimethvi-LiH-pyrrol-3-vDacetic acid,

{2)-3-(53-((5-fluoro-6-(3-{d-methoxybenzoyjureido}-2-oxomndohin-3-vhideng)y-methv1)-2 4-
dimethnvi-1H-pyrrob-3-vDpropaneic acid,

(Z3-N-(3-{{ 1 H-pvrrol-2-vDethyiene - 2-oxoindohn~6-vlcarbamovi»2-floorobenzamide,

{(£3-5-{(6-(3-2-fluorobenzovureido-2-oxoindolin-3-vlidene)methy1}-2 4-dumethyvl- 1 H-

pyrrote-3-carboxviic acid,

=~
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{230 3-{(6-{ 3-{ 2-TuorobenzovDuraido - 2-oxomdolin-3-v hidenaymethv 13-2 d-dimethv1- L -
pyrvol-3-vipropanoic acid,

{(£)-3-(3-((6-3-(4-Hluorobanzoy Huretdo)-2-oxomdolin-3-virdenemethvi)}-2 4-dimethvil- 14-
pyrrol-3-vhpropanoic acid,

{233 3-((6-(3-2 A-difluorobenzovurado]-2-oxomdolin-3~viidene imethyy-2 d~dimethyi-
1 H-pyrrol-3-vhpropanoie acid,

{235-({6-03-{ 2-Flucro~t-methoxy benzoy Dwetdo)-2-oxoindolin-3-vlideneymeathv 2.4~
dimethyi-1#H-pvirole-3-carboxyvlic acid,

{233 53-({6-(3- 2-Nluoro-d-methoxvbenzovDureido)-2-oxoindohn-3-vhidenehmethy -2 4-
dimethvi-1H-pyerol-3-vDipropaneic acid,

{(Z3-3-((3-fhuoro-6-3-(2-fluoro-4-methoxybenzoviureido)-2-oxoindolin-3-v hideneymethyl -
2 4-dimethy -1 H-pyrrole-3-carboxylic acid,

{(&3-3-(5-{{5-fluora-6-(3-2-fluoro-d-methoxy benroyhurendo}- 2 -oxoindolin-3-
viidengimethy}-2 d-dimethy - LA -pyrrol-3-yDpropanoic acid,

(Z)-3((6-(3-{ 2. 6-dtfluoro-d-methoxy benzovHureido)-3-Nluoro-2 -oxeindolin-3-
viideneymethy3-2 4-dimethyl- 1 H-pyrrole-3-carboxylic acid.

{y-ethvi-3-((6-(3-(2-fluoro-4-methoxy benzoy Hureido)-2-oxomndohn-3-v hidenedmethy1)-2 4-
dimethvi-1#H-perrole-3-carboxyiate,

(Zy-ethvi-3-{5-({(H-(3-(2-Tluoro-d-methoxybenzov] hweido)-2-oxoindolin-3-vhdene)methv)-
2 4-dimethvl-1H-pyrrol-3-vDpropanocate,

(Z)-N-(3-(03. 5-cimethy i-4-(d-methy ipperazine- L -carbonyvD-1H-pyirel-2-vDimethyviene - 2-
oxmndolin-6-vicarbamovi)-2-fluoro-d-methoxybenzamide,

(-N-(3-43 S-dimethy -4-(3-(d-methyipiperasan-1-yD-3-oxoprope D-1H-pyvrrol-2-
viimethviene)-2-oxoindolin-6-vicarbamov)-2-fluore-4-methoxy benzamide,

{Z23-N-(3-{(3, 5-dimethy-4-{morphohine-d-carhony )~ 1A -pyrrol-2-vimethviene)-2 -oxoindolin-
G-vicarbamovi)-2-fluoro-d-methoxy benzamide,

{(£-N-(3-{(3 5-dimethy-4-3-morpholino-3-oxopropyl)- L H-pyrrol-2-y Dmethylena)- 2~
oxotndolin-6-yvicarbamoy)-2-fluoro-4-methoxybenzanude,

{Z)-N-(2-{dimethviaminoyethy | 336~ 3-{ 2-fluoro-4-methoxy benzov-ureido}-2 -oxoimdolin-
S-vlideneymethvi)-2. d-dimethvi- 1 H-pyrrole-3-carboxamide,

{2-N-(2-(diethyvlanunoethy 1 )-3-({6-( 3-(2-fluoro-4-methoxy benzov Dursido)-2-ox omdolin-3-

yhdeneymethyl 2 4-dimethyl- 1 H-pyrrole~-3-carboxamide,

(Z3-5-{(6-(3-(2-Huoro-damethoxy benzoyvureido - 2~oxoindolin-3-vhideneymethyi 2.4~

dimethyl-M-(2-(pyrrolidin- 1 -vDethy - L H-pyrrole-3-carboxamude, and

74



10

20

b2
e

WO 2013/158373 N PCT/US2013/035177
malic acid salt of {23-5-({6-{3-(2-fluoro-d-methoxyvbenzov Dureido)-2-oxomdolin-3-

viidenemethy )-2. d-dimethy -N-(2- pvrrolidin- Ly Dethe - LH-pyrrole-3-carboxamide.

9. The compound of claim 2, wherein the compound is selected from the group consisting of
(7)-N'-(3 ({1 H-pyrrol-2-vhimethylene)- ’?noxomdohw(ml)n'\e“ {4-fluoropheny Dmalonamide,
(73N {3 ({1 H-pyrrol-2-vDmethyvlene)-2-oxoindohin-6-v 1)~ ’V‘vﬂqmihﬂ\\ phenylimalonanude,
and
{2-N-(G3{ L H-pyirol-2v Dimethv lene)-2-oxoindolin-6-v [}-N-{4-
methoxyphenvlevcopropane-1, | -dicarboxamide.

10, The compound of claim 2, wherein the compownd is selected from the group consisting of

{D-N-C-{(1H-pyrrol-2-yhmethvileng)-2-oxoindolin-6-y1)-3-methyl-2-oxoimidazolidine- -
carboxamide,

{2}-N-(3-{ (L H-prrrol-2-vDmethylene}-2-oxomndofin-6-y 1 }-3-cyclopropy - 2-oxotmidazolidine-
{~carboxamide,

{2-N-C3-{{ L H-pyrrol-2-viimathy lene)-3-Huorp-Z2-oxmndolin-0-vE)-3-cveclopropyl-2-
oxoimidazolidine-t-carboxamide,

{2-N-(3-{(1 H-pyrrol-2-vhmethviene)-2-oxoindolin-6-v1}-2-ox0-3-pheny hmidazolidine-1-
carboxanide,

{Z3N-C-{(1H-pyreol-2-vhmethyvlene}-2-oxoindolin-6-v13-3-(4-chlovopheny )-2-
oxoimidazolidine~ L-carboxaride,

{3 N-(3-{{ LH-pyvrvol-2-v Dimethy lene)-2-oxoindolin-6-v 1)-3-(3-chiorophenyi)-2-
oxotmidazolidine- {~carboxamide,

(23 N-(3-{ T H-pyrrol-2-v Dimethviene)-2-oxoidolin-6-v [}-3-(3 d-dichiorophenylj-
oxoinndazolidine-l-carboxamide,

{DFN-(3-(( L H-pvrrol-2-yhmethylene)-2-oxoindolin-6-y13-3-(4-chloro-3-{irtfluoro-
methyhphenvl)-2-oxoimidazohidine-1 -carboxamide,

{(Z3-N-(3-{{ 1 Ef-perrvol-2-vHmethyleng)-2-oxoindolin-6-y 13- 2-ox0-3-(4-{trifluoro-
methyDiphenyhDimudarolidine--carboxanude,

{D3N-CHA{TH-pyrrol-2-vmethy lene)-2-oxoindolin-6-v[}-3-{4-fluoropheny1)-2-
oxoinudazolidme-t-carboxanude,

{Z1-N-C ({1 H-py rrol-2-vBmethyvleng)-2-oxoindolin-6-y1-3-(2-Ruorophenyl}-2-
oxoinudazolidine- 1 -carboxanude,

{Z23-N-3-{(LH-pyrrol-2-y hmethyleve)-2-oxoindolin-6-y13-3-(4-methoxy phenvi)-2-
oxoimidazohdine-{-carboxamide,
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(ZPN-G3A{ H-pyrol-2-vDimethy lene - 2-oxoindolin-6-v [ }-2-ox0-3-p-tolv inmda-zolidine-1-
carboxamide,

{(D-N-(3-((1 H-pyvrrol-2-yhmethvlene)-2-oxaindolin-6-v1-3-(d-(dimethyvlamino)}-phenyh-2-
oxoimidazohding-1~carboxamide,

{(3-N-(3-((} H-pvrrol-2-vImethyiene}-2-oxoindolin-6-v1)-3-(2-fluoro-d-methoxy phenvl -2~
oxoimidazolidine-i-carboxamide,

{£1-5-{0-(3-{4-methoxvphenyi)-2-oxonudazolidine- 1 -carboxanmido}-2-oxoindolin-3-
vhideneimethy D=2 4-cimathy |- LA -pyvirole-3-carboxylic acid,

(Z3-5-{{6-(3-cvelopropyi-2-oxotmidasohdine- {-carboxamido)-2-oxondohn-3-
viideneymethv]}-2 4-dimethvl- L H-pyrrole-3-carboxylic acid.

{232 3-{(5-G-cvclopropyi-2-oxoinudazohidine- 1 -carboxamde)-2-oxondolin-3-
vhdeneymethyl}-2 4-dimethy -1 H-pyrrol-3-vacetic acid,

{(£3-3-(3-({6-(3-cvclopropyl-2-oxoinudazolidine- 1 -carboxamido)-2-oxoindolin-3-

viideneymathy -2 4-dimethy - LA -pyerol-3-y Dpropanoic acid,

(Z)-3((6-(3-{ 2-Fluoropheny H-2-oxoimidazohidine~ 1 ~carboxamido-2-oxopindolin-3~
viideneymethy3-2 4-dimethyl- 1 H-pyrrole-3-carboxylic acid. and

{21-5-((6~3~(2-TTuoro-4-methoxyphenv)-2-oxoimidazolidine- 1 -carboxanudo} 2~oxmndolin-

3-vlidengymethyi-2 d-dimethyl- 1 -pyrrole-3-carboxviic acid.

11, The compound of claim 2, wherein the compound is selected from the group consisting of

{3 N-GB-{(1H-pyrvol-2-vDimethylene)-2-oxomndolin~d-v - {d-fluorophenyl)-2-oxo-1 2-
dibydropynidine-3-carboxamide.

(RN - -py rrol-2 -y Bimethviene)-2-oxoindolin-S-v D~ { 4-fluorophenvii-2-oxo-1 2~
dihy dropyndine-3-carboxamide,

(Z}-N-(3-(( 1 H-pyrrol-2-yhmethyleng)-2-oxoindolin-6-y 13- 2-ox0-1-phenvl-1,2-
dihvdropyvridme-3-carboxamide,

{2}-N-(3-L H-pyrrob-2~v methyiene)-2-oxoindohin~6-v] }- - {d-methoxy phenyi)}-2-ox0-1 2~
ditee dropyridine-3-carhoxamide,

{23 N34 H-pyrob-2vDmethv lene)-2-oxoindolin-Gev -1 { 4-fuoropheny)-2-oxo-1 2~
dihydropyndine-3-carboxamide,

(2}-N-(3-(( 1 H-pyrrol-2-vyBimethyiene)-2-oxoindolin-6-v 1}~ 1 ~{4-chlorophenyl)-2-oxo-1,2-
dihvdropyridine-3-carboxanude,

(2}-N-(3-{(  H-pyrrob-2-vhmethylene)-2-oxotndolin-6-v1y-1-(d-chioro-(3-

tnfluoromethy Dphenyvi}-2-ox0-1 2~-dihv dropyridine-3-carboxamude,
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{Z3-N-A3-({ H-pyrrol-2-vDimeathviene)-2-oxoindolin-6-v }- 1 {3, 4-dichiorophenyi)-2-ox0-1.2-
dihy dropyridine-3-carboxanmude,

(Z}-N-(3-(( 1 H-pyrrol-2-yBmethvlene)-2-oxoindolin-6-y 13- 2-oxo- 1 -{p-tolyi)-1,2-
dihvdropyridine-3-carboxamide,

(Z3-N-(3-((LH-pyrrol-2-v Dimethylene}-2-oxomndolin-6-v - - {d-(trifluoromethy Dphenvl)-2-
axo-~1 2-dihvdropyridine-3-carboxamide,

(23N H-pyrrol-2-v himethy lene)-2-oxeoindolin-6-v 13- 1-{ 3-{{rifluoromethyvl iphenyl-2-
oxo-1,2-dihvdropyridine-3-carboxanude,

(Z3-N-(3{( 1 H-pyrrol-2-vDimethviene)-2-oxoindolin-6-v1}- 1-(3-chiorophenyl)-2-ox0-1.2-
dihydropynidine-3-carboxamude,

(Z-N-(3-(( L H-pvirol-2-vDmethvleneg)-2-oxomdolin-6-v1}-1-(2-fluorophenyli-2-oxo-1,2-
dihvdropyridme-~3-carboxamide.

(Z-N-(3-{{ 1 H-pyrrol-2-vyDmethylene}-2-oxoindolin-6-y [)- -methyi-2-ox0-1,2-
dihy dropyridine-3-carboxamide,

(RN H-pyvirol-2-vBmethy lene)-2-oxeoindolin-6-v [}- 1-{ 2-hv droxvethv - 2-oxo-~1 2~
dihydropyndine-3-carboxanude,

(Z}-N-3-(( 1 H-pyrrol-2-y hmethylene)-2-oxoindolin-7-v1}- {-{(4-fluorophernyl}-2-ox0-1,2-
dihvdropyvridme-3-carboxamide,

(2}-N-(3-(3, 5~dimethyi- 1 H-pyrrol-2-vimethylene)-2-~oxomdolin-O~vi} L -(d-fluorophenyi}y-2-
oxo-1, 2~-dihvdropyridine-3-carboxamide,

(£ S5-({6-{ ] -{d-fFuoropheny!}-2-oxo-1 2-dihvdropyndine-3-carboxanido)-2-oxomdolin-3-
vhideneimethy D=2 4-cimathy |- LA -pyvirole-3-carboxylic acid,

(232 5 6-{ 1-{d-fluoropheny)-2-ox0-1 2-dihy dropy ridine-3-carboxamido)-2-oxeindolin-3-
viideneymethy13-2.4-dimethvl-1H-pyrrol-3-vhacetic acid,

(Z1-3-(3-{{6-( I -{4-Buorophenyii-2-oxo-1,2-dithy dropyridine-3-carhoxamido}-2-oxoindolin-3-
vhdeneymethy13-2 d-dimethyl-1H~py rrol-3~v1jpropanoic acid,

(Z}-methy1-3-(3-{{6-(1 -{d-fluorophenyl}-2-oxo- 1, 2-dihy dropyridine-3-carboxanudo}-2-
oxotndolin-3-yHidengymethvi}-2 4-dimethyvl- | H-pyrrol-3-y jpropanoate, and

{232 d-dimethy 1-5-((6-(1-methyi-2-oxo- 1, 2-dihvdropyndine-3-carboxamido }- 2-oxoindohin-

S-vlideneymethvi)-1 H-pyrrole-3-carboxvhe acid
12 The compound of clagm 2, wherem the compound s selected from the group consisting of
(2}-N-(3-L H-pyrrob-2~vwmethyiene - 2-oxoindohin-6-v] }-d-oxo-3-phenvi~1 4-

dihwdropy ridine-3-carboxamide,
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{Z3-N-(3-(( 1 H-pyrrol-2-v Dimathviene)-2-oxoindolin-6-v - 3-{4-mathoxy phany D-4-oxo-1,4-
dihy dropyridine-3-carboxanmude,

(Z}-N-(3-(( 1 H-pyrrol-2-y hmethylene)-2-oxoindolin-6-v1}-3-(4-fluorophernyl}-d-oxo-1 4-
dihvdropyridine-3-carboxamide,

(Z3-N-(3-((LH-pyrrol-2-v Dimethylene}-2-oxoindolin-6-v | 3-5-(4-chiorophenvi}-4~-oxo~1,4-
dihwdropyridine-3-carboxamide,

{Z3-N-(3-{{ 1 H-pyrrol-2-vhmethylene)- 2-oxoindoln-6-v 3 3pr-folvi-d-oxo-1 4«
dihydropyridhine-3-carboxamude,

(23 N-(3{(( 1 H-pyrrol-2-vDimethviene)-2-oxoindolin-6-v1}-3-(3-chiorophenyl)-d4-oxo-1.4-
dihvdropyriding-3-carboxanude,

(Z-N-{3-(( L H-pvirol-2-vDmethvleneg)-2-oxomdolin-t-vi1-4-oxo-3-(4-{tnfluoro-
methyDphenviy- 1 d-dihydropyndine-3-carboxanude,

(Z3-N-(3-{{ 1 H-pyrrol-2-vhmethy lene)-2-oxoindalin-6-y1 3-4-ox0-3-(2-lluorophenyi)-1.4-
dihy dropyridine-3-carboxamide,

{23 N4 L H-pyrrob-2-v imethy lene )-2-oxotndolin-6-v -4~0x0-5-{2 4-difluorophenvi)-1 4~
dihydropyndine-3-carboxanude,

(2 N-(3{{ 1 H~pyrrol-2-vDBmethvieng)-2-oxoindolin-6-v1}-4-ox0-5-(3 3-difluorophenyy-1 4~
dihvdropyvridme-3-carboxamide,

(2}-N-(3-L L H-pyrrob-2~vmethyiene)-S-fluore-2-oxomdolin-6-v1}-5-{4-fluorophenyii-4-oxo-
1 d-dihvdropyridine-3-carboxamide,

{E3- N3 H-pyvrrol-2-vhimethy lene)-2-oxomdolin-0-vD-3-(4-funrophenv - 1 -methy i-4-
oxo-1 4-dihvdropyridine-3-carboxanude,

(23N 1 H-pyrol-2-y Bimethylene)-2-oxoindolin-6-v}-3-methvi-d-oxo-1,4-
dihvdropyridine-3-carboxanude,

(Z-N-{3-((3.3-dimethvi- 1 H-pyrrol-2-viimethyleng)-2-oxomdobin-6-vi}-3-(d-fluorophenvi-4-
oxo-~1 d~dihvdropyridime-3-~-carboxamide,

(23-5-({6-(5-{d-Huoropheny}-d4-oxo- 1 d-dihvdropyndine-3-carboxanudo)-2-oxoindolin-3-

viideneiymethy[}-2 4-dimethy - LA -pyrole-3-carboxvlic acid,

{Z}-3-( (6 S~{d-muethoxyphenyD-4-oxo-1 d-dihv dropvridine-3-carboxamidol-2-oxoindolin-3~
vlideneymethy )2 d-dimethyl- LA -pyrrole-3-carboxylic acid.

(Z)-2 A-dimethvi-3-((0-(5-methyi-4-oxo- 1 4-dihvdropyndine-3-carboxamido)-Z-oxoindolin-

3-ylidengymethy iy LH-pyrrole-3-carboxylic acid,
{7}~ 2-{ 5-{{B-(S-(4-fuorophenyi}-d-oxo~ 1 4-dihv dropyndine-3~carboxamido}-2-oxoindolin-3~

vhdengymethy)-2 d-dimethy - LA -pyrrol-3-yDacetic acid,
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{23305 4(6-(3-{d-Tluorophenvi}-4-oxo-1 4-dihy dropy ridine-3-carboxamido)-2-oxeindolin-3-
viideneymethy}-2.4-dimethy - LH-pyrrol-3-vDipropanoic acid,

(Z}-3-((6-(3-{4-fluorophenyl}-4-oxo-1 4-dilivdropyridine-3-carboxamide)-2-oxomdolin-3-
vhideneymethyl F-d-methyvi-1#-pyirole-2-carboxylic acid,

(&3~ 3-{{6-{5-(2. =i Fuoropheny | d-oxo-1 4-dihv dropyndine-3~carboxamidoj-2-
oxomdolin-3-viideneymethvi}-2 d-dimethyl~  H-pyrrol-3-vjpropanoic acid,

{233 S-{{6-{ 3-( 3. 5-difluorophenvi)-4-oxo-1 d-dihv dropyndine-3~-carboxamidn)-2-
oxomdolin-3-vhdengimethy -2 d-dimethvi- L -pyrrol-3-vDipropanoic acd,

(Z}-N-(3-((3, 3-dimethy I-4-(d-methvipiperazine- 1 -carborn -1 H-pyrrol-2+vimethviene)-2-
oxoindolin-6-vi)-3-{4-Huorophenyi)-4-ox0-1 4-dihv dropynidine-3-carboxamide,

(Z3-N-(3-{(3.5-dimethy1-4-(2-(4-methvipiperazin- 1 -vi)-2-oxoethv - L H-pyirol-2-
vimethviene)-2~oxoindolm-6-v1)3-{d-fluorophenvij-4-oxo-1 d-dibydropyridine-3-carboxamide,

(E3-N-(3-{(3 5-dimethy -4-3-(4-methy Ipiperazin- 1-v1)-3-oxopropy - 1 H-py rrol-2-
viymethylene)-2-oxoindolin-0-v1)-5-(4-fluorophenyl)-d-oxo-1 4-dihy dropyriding-3-carboxamide,

{23 N33 S-dimethy d-(morpholine-$-carbony - H-pyrrol-2-vy Dmethy lene)-2-oxoindolin-
H-y1)-3-{4-fluorophenyi)-d-oxo-1 4-dihy dropyridime-3-carboxamide,

{2 }-N=(3~((3, S-dimethyvi-4~{ 2-morpholino-2-oxoethy - 1 H-pyrrol-2-v methylene -2
oxomdolin-6-vi)-S-{4-fTuorophenvii-4d-oxo- § 4-dihvdropyridine-3-carboxamide,

(23N 33, 5~dimethyi-4-(d-methyipiperazing-T-carbony - LH-pyrrol-2-v[-methylene)-2-
oxoindolin-6-vi}-3-(4-methoxyphenvil-4-oxo-1 d-dihvdropyridine-3-carboxmmide,

(23-N-(3-((3,3-dimethy-4-(morpholing-4-catbony 13- LH-pyrrol-2-vD)-methy lene)-2-
oxomdolin-o-v1-3-(4-methoxyphenvii-4-oxo-1 d-dihydropyridine-3-carboxamide, and

(2} N-(343, S-dimethy -3 2-{pyrrolidin-1-vDethy Dearbamovi- 1H-pyirol-2-v Dimethy lene)-
2-oxomdolm-6-v1}-3-(4-methoxy phenyvi}-4-oxo- 1 4-dihvdropynidine-3-carboxanude.
13, A pharmaceutical composition compnsing a therapeutically effective amount of a compound
as claimed i any one of clarms 1 to 12, or a salt, solvate, hydrate or prodrug thereof, and a
pharmaceutically acceptable carrier or excipient.
4. Acompound or a pharmaceutically acceplable salt, a solvate or hvdrate, a prodrug, or a
metabolite thereof as claimed i any one of clayms | o 12, for use as an anti-timor agent for freating
cancer.
15, Acompound or a pharmaceutically acceptable salt, a solvate or hvdrate, a prodmug, or a
metabolite thereof for use as an anti-cancer sgent for treating cancer as claimed in claim 14, wherein
the cancer 1s at least one selected from the group consisiing of lung cancer, cotorectal cancer, Hiver

cancer and acute myelomonoeytic leukemia
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AMENDED CLAIMS
received by the International Bureau on 27 August 2013 (27.08.2013)

What is claimed is:

1. A compound of Formula A:
Rﬂ
R* Rb
” /
o)
Re N
Rf
Formula A
or a pharmaceutically acceptable salt, a solvate or hydrate, a prodrug, or a metabolite thereof,

(D wherein:
R*is hydrogen, (Cs-Cyg)aryl, halo(Ce-C)g)aryl, or (C,-Ce)alkoxy(Ce-Cig)aryl;

R’ is hydrogen, (C3-Cys)heteroaryl, (C;-Cg)alkoxy(Cs-Cig)heteroaryl; (Cy-Ce)alkyl(Cs-
Cig)heteroaryl, (C,-Cq)alkyl(C;-Cg)alkoxy(Cs-Cyg)heteroaryl, (C,-Cg)alkyl(C,-Cg)carboxyalkyl(Cs-
Cig)heteroaryl; (C;-C¢)alkyl((C,-Cs)alkylamino(C,-Cs)alkylcarbamoyl)(C;-C,g)heteroaryl, (C,;-
Cg)alkyl(Cs-Cyg)aryl(Cs-C,g)heteroaryl, (Cy-Ce)alkyl(C,-Cg)alkoxycarbonyl(Cs-C g)heteroaryl, (C,;-
Cs)alkyl(C,-Ce)alkoxy(C,-Cg)oxyalkyl(Cy-Cyg)hcteroaryl, (C;-Ce)alkyl(Cs-
Ce)heterocyclylcarbonyl(Cs-C,g)heteroaryl, (Cl-Cs)alkyI(Cg-Cg)heterocyclyl(C1-C5_)oxyalky1(C3-
Cis)heteroaryl, or (C,-Cg)alkyl((Cs-Ce)heterocyclyl(C,-Cs)alkylcarbamoyl)(Cs-Cig)heteroaryl;

R®is hydrogen, (C;-Cg)alkoxybenzoylureido, or halo(Cg-C,3)aryl(Cs-C;g)heteroarylamido;

RYis hydrogen, halogen, (C:-Cg)alkoxybenzoylureido, or halo(Ce-Cis)aryl(Cs-
Cis)heteroarylamido;

R®is benzoylureido, halobenzoylureido, halo(C,-Cg¢)alkoxybenzoylureido, (C,-
Csg)alkoxybenzoylureido, (C,-Cg)alkylaminobenzoylureido, (C,-Ce)alkylbenzoylureido,
nitrobenzoylureido, (C,-Ce)haloalkylbenzoylureido, (C;-Cs)haloalkylhalobenzoylureido, halo(Cs-
Cig)arylcarbomylacetamido, (C,-Cs)alkoxy(Cs-Cis)arylcarbomylacetamido, (C,-Cg)alkoxy(Cs-
Cig)arylcarbamoyl(C;-Cq)cycloalkylamido, halo(Ce-Cig)aryl(Cs-Cyg)heteroarylcarbonylamino, (Cs-
Ce)cycloalkyl(Cs-C,g)heteroarylcarbonylamino, (C;-Ce)alkylamino(Cs-C,g)aryl(Cs-
Cig)heteroarylcarbonylamino, halo(C,;-Cs)alkoxy(Ce-C, )aryl(C;-C,s)heteroarylcarbonylamino, (C,;-
Cs)alkoxy(C¢-C,g)aryl(C;-Cys)heteroarylcarbonylamino, (C;-Cg)alkyl(Cs-
Cig)heteroarylcarbonylamino, aryl(C;-Cis)heteroarylcarbonylamino, (C,-Ce)haloalkylhalo(Ce-
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Cig)aryl(C;-Ce)heterocyclylcarbonylamino, (C;-Cg)haloalkyl(Cs-Cig)aryl(Cs-
Cis)heteroarylcarbonylamino, halo(Ce-C,5)aryl(Cs-C,s)heteroarylamido, (C,-Cs)oxyalkyl(C;-
Ce)heterocyclylamido, (C;-Cg)alkoxy(C,-Cg)alkyl(Cs-Cyg)heteroarylamido, (Cg-Cy5)aryl(Cs-
C,s)heteroarylamido, (C,-Cg)alkyl(Cq-C,g)aryl(C;-Cig)heteroarylamido, (C,-Cg)haloalkyl(Cq-
Cig)aryl(C;-Cyg)heteroarylamido, (C,-Cg)alkyl(C;-Cig)heteroarylamido, or (C,-Cg)alkoxy(Cs-
Cig)aryl(C;-Cyg)heteroarylamido; and

Rfis hydrogen, (C,-C¢)alkoxybenzoylureido, or halo(Cs-C,s)aryl(Cs-C,g)heteroarylamido;

(ID or wherein:

R? Rb, R® and R are each as defined in (D above;

R°is (C,-Ce)alkoxybenzoylureido, or halo(Ce-C,g)aryl(Cs-Cyg)heteroarylamido; and

R®is hydrogen, benzoylureido, halobenzoylureido, halo(C,-Cg)alkoxybenzoylureido, (C;-
Cs¢)alkoxybenzoylureido, (C,-Cg)alkylaminobenzoylureido, (C;-Cg)alkylbenzoylureido,
nitrobenzoylureido, (C,-Cg)haloalkylbenzoylureido, (C,-Cs)haloalkylhalobenzoylureido, halo(Cs-
Cis)arylcarbomylacetamido, (C,-Cs)alkoxy(Ce-Cig)arylcarbomylacetamido, (C,-Cg)alkoxy(Cs-
C,s)arylcarbamoyl(C;-Cg)cycloalkylamido, halo(Cs-C,5)aryl(Cs-C,g)heteroarylcarbonylamino, (Cs-
Ce)cycloalkyl(Cs-Cyg)heteroarylcarbonylamino, (C,-Cg)alkylamino(Cs-C,g)aryl(Cs-
Cis)heteroarylcarbonylamino, halo(C,-C¢)alkoxy(Cs-C,g)aryl(C;-C;s)heteroarylcarbonylamino, (C,-
Ce)alkoxy(C,-C,)aryl(C,-C,)heteroarylcarbonylamino, (C,-C,)alkyl(C;-
Cis)heteroarylcarbonylamino, aryl(Cs-C,g)heteroarylcarbonylamino, (C;-C¢)haloalkylhalo(Cs-
Cis)aryl(C;-Ce)heterocyclylcarbonylamino, (C,-Cg)haloalkyl(Cy-Cyg)aryl(Cs-
Cis)heteroarylcarbonylamino, halo(Cg-C,5)aryl(Cs-C, g)heteroarylamido, (C,-Cg)oxyalkyl(Cs-
Cs)heterocyclylamido, (C;-Cg)alkoxy(C,-Ce)alkyl(Cs-Cis)heteroarylamido, (Ce-C,5)aryl(Cs-
Cis)heteroarylamido, (C,-Cq)alkyl(Ce-C;3)aryl(C;-Cyg)heteroarylamido, (C;-Ce)haloalkyl(Ce-
C,g)aryl(C;-Cyg)heteroarylamido, (C,-Cg)alkyl(Cs-Cyg)heteroarylamido, or (C,-Cg)alkoxy(Ce-
Cig)aryl(C;-C g)heteroarylamido;

(I1I) or wherein:

R? Rb, R and R are each as defined in (D above;

RYis (Cy-Cs)alkoxybenzoylureido, or halo(Cs-Cis)aryl(Cs-Cg)heteroarylamido; and

R®is as defined in (IT) above;

(IV) or wherein:

R? R®, R°and R® are each as defined in (D above;

R°is as defined in (II) above; and

Rfis (Ci-Ce)alkoxybenzoylureido, or halo(Ce-C,g)aryl(Cs-C;g)heteroarylamido; and
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wherein acetamido, amido, amino, benzoylureido, carbamoyl, (C,-Ce)alkyl, (C;-
Ce)alkylamino, (C;-Cg)alkyl, (C,-Cg)alkoxy, (Cs-Cig)aryl, (C;-Cs)carboxyalkyl, (Cs-Ce)cycloalkyl,
(Cs-Cig)heteroaryl, (C;-Cq)heterocyclylcarbonyl, or (C;-Ce)oxyalkyl are each independently
optionally substituted on carbon or nitrogen with one or more alkyl, hydroxyalkyl, arylalkyl,

heteroarylalkyl, aryl, heterocyclyl, oxo, hydroxy, halogen, nitro, alkoxy, or trifluoromethyl.

2. The compound of claim 1,

(1) wherein:

R®is hydrogen, phenyl, 4-chlorophenyl, or 4-methoxyphenyl;

R® is hydrogen, furan-2-yl, 1H-pyrrol-2-yl, 5-carboxy-1H-pyrrol-2-yl, 3,5-dimethyl-1H-
pyrrol-2-yl, 3,5-dimethyl-4-carboxy-1H-pyrrol-2-yl, 3,5-dimethyl-4-(2-carboxyethyl)-14-pyrrol-2-
yl, 3,5-dimethyl-4-carboxymethyl-1H-pyrrol-2-yl, 3,5-dimethyl-4-([2-
(dimethylamino)ethyl]carbamoyl)-17-pyrrol-2-yl, 3,5-dimethyl-4-phenyl-1H-pyrrol-2-yl, 3,5-
dimethyl-4-ethoxycarbonyl-1H-pyrrol-2-yl, 3,5-dimethyl-4-(3-ethoxy-3-oxopropyl)- 1H-pyrrol-2-yl,
3,5-dimethyl-4-(4-methylpiperazino-1-carbonyl)-1H-pyrrol-2-yl, 3,5-dimethyl-4-(3-(4-
methylpiperazino-3-oxopropyl))-1H-pyrrol-2-yl, 3,5-dimethyl-4-(3-(4-methylpiperazino-2-
oxoethyl))-1H-pyrrol-2-yl, 3,5-dimethyl-4-(3-methoxy-3-oxopropyl)-1H-pyrrol-2-yl, 3,5-dimethyl-4-
(morpholine-1-carbonyl)-1H-pyrrol-2-yl, 3,5-dimethyl-4-(3-morpholino-2-oxoethyl)-1H-pyrrol-2-yl,
3,5-dimethyl-4-(3-morpholino-3-oxopropyl)-1H-pyrrol-2-yl, 3,5-dimethyl-4-([2-(pyrrolidin-1-
yl)ethyl]carbomyl)-1H-pyrrol-2-yl, 3,5-dimethyl-4-([2-(pyrrolidin-1-yl)ethyl]carbomyl)- 14 -pyrrol-
2-yl; pynid-2-yl, pyrid-4-yl, or thiophen-2-yl;

R’is hydrogen, N3-(4}-methoxybenzoyl)urcido, or 1-(4-fluorophenyl)-2-oxopyridine-3-amido;

R%is hydrogen, fluoro, N’-(4-methoxybenzoyl)ureido, or 1-(4-fluorophenyl)-2-oxopyridine-3-
amido;

R®is M-benzoylureido, N’-(4-chlorobenzoyl)ureido, N?-(3,4-dichlorobenzoyl)ureido, N°-(2,4-
difluorobenzoyl)ureido, N°-(2,6-difluoro-4-methoxybenzoylyureido, N-(2,6-difluoro-4-
methoxybenzoyl)ureido, N°-(3, S-dimethoxybenzoyl)ureido, N°-((4-dimethylaminobenzoyl)ureido,
N-(2-fluorahenzoyl)ureido, N°-(4-fluorobenzoyl)ureido, N’-(2-fluora-4-methoxyhenzaylureido, N’
(3-methylbenzoyl)ureido, N°-(4-methylbenzoyl)ureido, N°-(4-methoxybenzoyl)ureido, N°-(4-
nitrobenzoyl)ureido, N’-(4-trifluoromethylbenzoyl)ureido, N°-(3-trifluoromethyl-4-
chlorobenzoyl)ureido, 2-[(4-fluorophenyl)carbomyl]acetamido, 2-[(4-
methoxyphenyl)carbomyl]acetamido, 1-{(4-methoxyphenyl)carbamoyl]cyclopropaneamido}, 3-(4-
chlorophenyl)-2-oxoimidazolidine-1-carbonylamino, 3-(3-chlorophenyl)-2-oxoimidazolidine-1-

carbonylamino, 3-cyclopropyl-2-oxoimidazolidine-1-carbonylamino, 3-(3,4-dichlorophenyl)-2-
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oxoimidazolidine-1-carbonylamino, 3-(4-dimethylaminophenyl)-2-oxoimidazolidine-1-
carbonylamino, 3-(2-fluorophenyl)-2-oxoimidazolidine-1-carbonylamino, 3-(4-fluorophenyl)-2-
oxoimidazolidine-1-carbonylamino, 3-(2-fluoro-4-methoxyphenyl)-2-oxoimidazolidine-1-
carbonylamino, 3-(4-methoxyphenyl)-2-oxoimidazolidine-1-carbonylamino, 3-(4-methylphenyl)-2-
oxoimidazolidine-1-carbonylamino, 3-methyl-2-oxoimidazolidine-1-carbonylamino, 3-phenyi-2-
oxoimidazolidine-1-carbonylamino, 3-(3-trifluoromethyl-4-chlorophenyl)-2-oxoimidazolidine-1-
carbonylamino, 3-(4-trifluoromethylphenyl)-2-oxoimidazolidine-1-carbonylamino, 1-(4-
chlorophenyl)-2-oxopyridine-3-amido, 1-(3-chlorophenyl)-2-oxopyridine-3-amido, 1-(3,4-
dichlorophenyl)-2-oxopyridine-3-amido, 1-(2-fluorophenyl)-2-oxopyridine-3-amido, 1-(4-
fluorophenyl)-2-oxopyridine-3-amido, 1-(2-hydroxyethyl)-2-oxopyridine-3-amido, 1-(4-
methoxyphenyl)-2-oxopyridine-3-amido, 1-methyl-2-oxopyridine-3-amido, 1-(4-methylphenyl)-2-
oxopyridine-3-amido, 1-phenyl-2-oxopyridine-3-amido, 1-(3-trifluoromethyl-4-chlorophenyl)-2-
oxopyridine-3-amido, 1-(3-trifluoromethylphenyl)-2-oxopyridine-3-amido, 1-(4-
trifluoromethylphenyl)-2-oxopyridine-3-amido, 5-(3-chlorophenyl)-4-oxopyridine-3-amido, 5-(4-
chlorophenyl)-4-oxopyridine-3-amido, 5-(2,4-difluorophenyl)-4-oxopyridine-3-amido, 5-(3,5-
difluorophenyl)-4-oxopyridine-3-amido; 5-(2-fluorophenyl)-4-oxopyridine-3-amido, 5-(4-
fluorophenyl)-4-oxopyridine-3-amido, 1-methyl-5-(4-fluorophenyl)-4-oxopyridine-3-amido, 5-
methyl-4-oxopyridine-3-amido, 5-(4-methylphenyl)-4-oxopyridine-3-amido, 5-(4-methoxyphenyl)-
4-oxopyridine-3-amido, 5-phenyl-4-oxopyridine-3-amido, or 5-(4-trifluoromethylphenyl)-4-
oxopyridine-3-amido; and

Rfis hydrogen, N°-(4-methoxybenzoyl)ureido, or 1-(4-fluorophenyl)-2-oxopyridine-3-amido N

(2) or wherein:

R® R®, R?and R are each as defined in (1) above;

R®is M-(4-methoxybenzoyl)ureido, or 1-(4-fluorophenyl)-2-oxopyridine-3-amido; and

R¢is hydrogen, N>-benzoylureido, N°-(4-chlorobenzoyl)ureido, N°~(3,4-
dichlorobenzoyljureido, N°-(2,4-difluorobenzoyljureido, N° -(2,6-difluoro-4-methoxybenzoyl)ureido,
M-(2,6-difluoro-4-methoxybenzoyl)ureido, N’-(3, 5-dimethoxybenzoyl)ureido, N-((4-
dimethylaminobenzoyl)ureido, N*-(2-fluorobenzoyl)ureido, N° -(4-fluorobenzoyl)ureido, N-(2-
fluoro-4-methoxybenzoyl)ureido, M-(3 -methylbenzoyl)ureido, N -(4-methylbenzoyl)ureido, N*-(4-
methoxybenzoyl)ureido, N°-(4-nitrobenzoyl)ureido, N -(4-trifluoromethylbenzoyl)ureido, N°-(3-
trifluoromethyl-4-chlorobenzoylureido, 2-[(4-fluorophenyl)carbomyl]acetamido, 2-[(4-
methoxyphenyl)carbomyl]acetamido, 1-{(4-methoxyphenyl)carbamoyl]cyclopropanecamido}, 3-(4-
chlorophenyl)-2-oxoimidazolidine-1-carbonylamino, 3-(3-chlorophenyl)-2-oxoimidazolidine-1-

carbonylamino, 3-cyclopropyl-2-oxoimidazolidine-1-carbonylamino, 3-(3,4-dichlorophenyl)-2-

83



10

15

20

25

30

WO 2013/158373 PCT/US2013/035177

PCT/US2013/035177

oxoimidazolidine-1-carbonylamino, 3-(4-dimethylaminophenyl)-2-oxoimidazolidine-1-
carbonylamino, 3-(2-fluorophenyl)-2-oxoimidazolidine-1-carbonylamino, 3-(4-fluorophenyl)-2-
oxoimidazolidine-1-carbonylamino, 3-(2-fluoro-4-methoxyphenyl)-2-oxoimidazolidine-1-
carbonylamino, 3-(4-methoxyphenyl)-2-oxoimidazolidine-1-carbonylamino, 3-(4-methylphenyl)-2-
oxoimidazolidine-1-carbonylamino, 3-methyl-2-oxoimidazolidine-1-carbonylamino, 3-phenyl-2-
oxoimidazolidine-1-carbonylamino, 3-(3-trifluoromethyl-4-chlorophenyl)-2-oxoimidazolidine-1-
carbonylamino, 3-(4-trifluoromethylphenyl)-2-oxoimidazolidine-1-carbonylamino, 1-(4-
chlorophenyl)-2-oxopyridine-3-amido, 1-(3-chlorophenyl)-2-oxopyridine-3-amido, 1-(3,4-
dichlorophenyl)-2-oxopyridine-3-amido, 1-(2-fluorophenyl)-2-oxopyridine-3-amido, 1-(4-
fluorophenyl)-2-oxopyridine-3-amido, 1-(2-hydroxyethyl)-2-oxopyridine-3-amido, 1-(4-
methoxyphenyl)-2-oxopyridine-3-amido, 1 -methyl-2-oxopyridine-3-amido, 1-(4-methylphenyl)-2-
oxopyrdine-3-amido, 1-phenyl-2-oxopyridine-3-amido, 1-(3-trifluoromethyl-4-chlorophenyl)-2-
oxopyridine-3-amido, 1-(3-trifluoromethylphenyl)-2-oxopyridine-3-amido, 1-(4-
trifluoromethylphenyl)-2-oxopyridine-3-amido, 5-(3-chlorophenyl)-4-oxopyridine-3-amido, 5-(4-
chlorophenyl)-4-oxopyndine-3-amido, 5-(2,4-difluorophenyl)-4-oxopyridine-3-amido, S-(3,5-
difluorophenyl)-4-oxopyridine-3-amido; 5-(2-fluorophenyl)-4-oxopyridine-3-amido, S-(4-
fluorophenyl)-4-oxopyridine-3-amido, 1-methyl-5-(4-fluorophenyl)-4-oxopyridine-3-amido, 5-
methyl-4-oxopyridine-3-amido, 5-(4-methylphenyl)-4-oxopyridine-3-amido, 5-(4-methoxyphenyl)-
4-oxopyrdine-3-amido, S-phenyl-4-oxopyridine-3-amido, or 5-(4-trifluoromethylphenyl)-4-
oxopyridine-3-amido;

(3) or wherein:

R® R® R® and Rf are each as defined in (1) above;

R%is fluoro, N’-(4-methoxybenzoyl)ureido, or 1-(4-fluorophenyl)-2-oxopyridine-3-amido;
and

R®is as defined in (2) above;

(4) or wherein:

R? R®, R° and RY are each as defined in (1) above;

R®is as defined in (2) above; and

Riis M -(4-methoxybenzoyl)ureido, or 1-(4-fluorophenyl)-2-oxopyridine-3-amido.

3. The compound of claim 2

(A) wherein:

K

R®is hydrogen, phenyl, 4-chlorophenyl, or 4-methoxyphenyl,;
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R® is hydrogen, furan-2-yl, 1H4-pyrrol-2-yl, 5-carboxy-1H-pyrrol-2-yl, 3,5-dimethyl-1/-
pyrrol-2-yl, 3,5-dimethyl-4-carboxy-1H-pyrrol-2-yl, 3,5-dimethyl-4-(2-carboxyethyl)-1H-pyrrol-2-
yl, 3,5-dimethyl-4-carboxymethyl-1H-pyrrol-2-yl, 3,5-dimethyl-4-([2-
(dimethylamino)ethyl]lcarbamayl)-17-pyrrol-2-yl, 3,5-dimethyl-4-phenyl-1H-pyrrol-2-yl, 3,5-
dimethyl-4-ethoxycarbonyl-1H-pyrrol-2-yl, 3,5-dimethyl-4-(3-ethoxy-3-oxopropyl)-1H-pyrrol-2-yl,
3,5-dimethyl-4-(4-methylpiperazino-1-carbonyl)-1H4-pyrrol-2-yl, 3,5-dimethyl-4-(3-(4-
methylpiperazino-3-oxopropyl))-1H-pyrrol-2-yl, 3,5-dimethyl-4-(3-(4-methylpiperazino-2-
oxoethyl))-1H-pyrrol-2-y}, 3,5-dimethyl-4-(morpholine-1-carbonyl)-1H-pyrrol-2-yl, 3,5-dimethyl-4-
(3-morpholino-2-oxoethyl)-14-pyrrol-2-yl, 3,5-dimethyl-4-(3-morpholino-3-oxopropyl)-1H-pyrrol-
2-yl, 3,5-dimethyl-4-([2-(pyrrolidin-1-yl)ethyl]carbomyl)-1H-pyrrol-2-yl, 3,5-dimethyl-4-([2-

-(pyrrolidin-1-yl)ethyl]carbomyl)-1H-pyrrol-2-yl; pyrid-2-yl, pyrid-4-yl, or thiophen-2-yl;

R¢is hydrogen or N’-(4-methoxybenzoyl)ureido;

RYis hydrogen, fluoro, or N’-(4-methoxybenzoyl)ureido;

R®is N’-benzoylureido, N’-(4-chlorobenzoyl)ureido, N°-(3,4-dichlorobenzoyl)ureido, N-(2,4-
difluorobenzoyl)ureido, N3-(2,6-diﬂuoro-4-methoxybenzoyl)ureido, N-(2,6-difluoro-4-
methoxybenzoyl)ureido, N-(3, S-dimethoxybenzoyl)ureido, M-((4-dimethylaminobenzoyl)ureido,
N?-(2-fluorobenzoyl)ureido, N°-(4-fluorobenzoyl)ureido, N°-(2-fluoro-4-methoxybenzoyl)ureido, V-
(3-methylbenzoyl)ureido, N°-(4-methylbenzoyl)ureido, N°-(4-methoxybenzoyl)ureido, N°-(4-
nitrobenzoyl)ureido, N°-(4-trifluoromethylbenzoyl)ureido, or N°-(3-trifluoromethyl-4-
chlorobenzoyl)ureido; and

Rfis hydrogen or N°-(4-methoxybenzoyl)ureido;

(B) or wherein:

R? Rb, R and Rf are each as defined in (A) above;

R®is M-(4-methoxybenzoyl)ureido; and

R¢is hydrogen, N’-benzoylureido, N°-(4-chlorobenzoyl)ureido, N-(3,4-
dichlorobenzoyl)ureido, N°-(2, 4-difluorobenzoyl)ureido, N-(2,6-dilluoro-4 -methoxybenzoyl)ureido,
N’-(2,6-difluoro-4-methoxybenzoyl)ureido, N°-(3, 5-dimethoxybenzoyl)ureido, N°-((4-
dimethylaminobenzoyl)ureido, N*-(2-fluorobenzoyl)ureido, N°-(4-fluorobenzoyl)ureido, N>-(2-
fluoro-4-methoxybenzoyl)ureido, N°-(3-methylbenzoyl)ureido, N3-(4-mcthylbcnzoyl)ureido, MN-(4-
methoxybenzoyl)ureido, N’ -(4-nitrobenzoyl)ureido, M-(4-trifluoromethylbenzoylyureido, or N -(3-
trifluoromethyl-4-chlorobenzoyl)ureido;

(O) or wherein:

R? R®, R and R are each as defined in (A) above;

RYis fluoro, or M-(4-methoxybenzoyl)ureido; and
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R’ is as defined in (B) above;

(D) or wherein:

R* R® R° and R? are each as defined in (A) above;
R®1is as defined in (B) above; and

Rfis M-(4-methoxybenzoyl)ureido.

4. The compound of claim 2, wherein
R® R°, R® and R are cach independently hydrogen;
R® is 1H-pyrrol-2-yl; and
R® is 2-[(4-methoxyphenyl)carbomyl]acetamido or 1-{(4-

methoxyphenyl)carbamoyl]cyclopropaneamido}.

5. The compound of claim 2, wherein

R® R°, R® and R are each independently hydrogen;

R®is 1H-pyrrol-2-yl, 3,5-dimethyl-4-carboxy-1H-pyrrol-2-yl, 3,5-dimethyl-4-carboxymethyl-
1H-pyrrol-2-yl, or 3,5-dimethyl-4-(2-carboxyethyl)- 17-pyrrol-2-yl; and

R’ is 3-methyl-2-oxoimidazolidine- 1-carbonylamino, 3-cyclopropyl-2-oxoimidazolidine-1-

carbonylamino, 3-phenyl-2-oxoimidazolidine- 1-carbonylamino, 3-(4-chlorophenyl)-2-
oxoimidazolidine-1-carbonylamino, 3-(3-chlorophenyl)-2-oxoimidazolidine- 1 -carbonylamino, 3-(3,4-
dichlorophenyl)-2-oxoimidazolidine-1-carbonylamino, 3-(3-trifluoromethyl-4-chlorophenyl)-2-
oxoimidazolidine-1-carbonylamino, 3-(4-trifluoromethylphenyl)-2-oxoimidazolidine-1-
carbonylamino, 3-(4-fluorophenyl)-2-oxoimidazolidine-1-carbonylamino, 3-(2-fluorophenyl)-2-
oxoimidazolidine-1-carbonylamino, 3-(4-methoxyphenyl)-2-oxoimidazolidine-1-carbonylamino, 3-
(4-methylphenyl)-2-oxoimidazolidine-1-carbonylamino, 3-(4-dimethylaminophenyl)-2-
oxoimidazolidine-1-carbonylamino, 3-(2-fluoro-4-methoxyphenyl)-2-oxoimidazolidine-1-
carbonylamino, 3-(4-methoxyphenyl)-2-oxoimidazolidine-1-carbonylamino, 3-cyclopropyt-2-
oxoimidazolidine-1-carbonylamino, 3-(2-fluorophenyl)-2-oxoimidazolidine-1-carbonylamino, or 3-

(2-fluoro-4-methoxyphenyl)-2-oxoimidazolidine-1-carbonylamino.
6. The compound of claim 2,

(i) wherein:

R*is hydrogen;,
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R®is 1H-pyrrol-2-yl, 3,5-dimethyl-1H-pyrrol-2-yl, 3,5-dimethyl-4-carboxy-1H-pyrrol-2-yl,
3,5-dimethyl-4-carboxymethyl-1H-pyrrol-2-yl, 3,5-dimethyl-4-(2-carboxyethyl)-1H-pyrrol-2-yl, 3,5-
dimethyl-4-(3-methoxy-3-oxopropyl)-1/7-pyrrol-2-yl, or 3,5-dimethyl-4-carboxy-1H-pyrrol-2-yl,

R® 1s hydrogen or 1-(4-fluorophenyl)-2-oxopyridine-3-amido;

RYis 1-(4-fluorophenyl)-2-oxopyridine-3-amido;

R is hydrogen, 1-phenyl-2-oxopyridine-3-amido, 1-(4-methoxyphenyl)-2-oxopyridine-3-
amido, 1-(4-fluorophenyl)-2-oxopyridine-3-amido, 1-(4-chlorophenyl)-2-oxopyridine-3-amido, 1-(3-
trifluoromethyl-4-chlorophenyl)-2-oxopyridine-3-amido, 1-(3,4-dichlorophenyl)-2-oxopyridine-3-
amido, 1-(4-methylphenyl)-2-oxopyridine-3-amido, 1-(4-trifluoromethylphenyl)-2-oxopyridine-3-
amido, 1-(3-trifluoromethylphenyl)-2-oxopyridine-3-amido, 1-(3-chlorophenyl)-2-oxopyridine-3-
amido, 1-(2-fluorophenyl)-2-oxopyridine-3-amido, 1-methyl-2-oxopyridine-3-amido, 1-(2-
hydroxyethyl)-2-oxopyridine-3-amido, 1-(4-fluorophenyl)-2-oxopyridine-3-amido, or 1-methyl-2-
oxopyridine-3-amido; and

R'is hydrogen or 1-(4-fluorophenyl)-2-oxopyridine-3-amido;

(ii) or wherein:

R® R®, R®, Rf are cach as defined in @) above,

R® is 1-(4-fluorophenyl)-2-oxopyridine-3-amido; and

R¢is hydrogen or 1-(4-fluorophenyl)-2-oxopyridine-3-amido.

7. The compound of claim 2, wherein

R*R? RS, R and R are each independently hydrogen;

R® is 1H-pyrrol-2-yl, 3,5-dimethyl-14-pyrrol-2-yl, 3,5-dimethyl-4-carboxy-1H-pyrrol-2-yl,
3,5-dimethyl-4-carboxymethyl-1/7-pyrrol-2-yl, 3,5-dimethyl-4-(2-carboxyethyl)-1H-pyrrol-2-yl, 3-
methyl-5-carboxy-1H-pyrrol-2-yl, 3,5-dimethyl-4-(4-methylpiperazino-1-carbonyl)-1/H-pyrrol-2-yl,
3,5-dimethyl-4-(3-(4-methylpiperazino-2-oxoethyl))-1 H-pyrrol-2-yl, 3,5-dimethyl-4-(3-(4-
methylpiperazino-3-oxopropyl))-1H-pyrrol-2-yl, 3,5-dimethyl-4-(morpholine-1-carbonyl)-14-
pyrrol-2-yl, 3,5-dimethyl-4-(3-morpholino-2-oxoethyl)-1H-pyrrol-2-yl, 3,5-dimethyl-4-(4-
methylpiperazino-1-carbonyl)-1/-pyrrol-2-yl, or 3,5-dimethyl-4-([2-(pyrrolidin-1-
yl)ethyl]carbomyl)-14-pyrrol-2-yl; and

R®is 5-methyl-4-oxopyridine-3-amido, 5-phenyl-4-oxopyridine-3-amido, 5-(4-
methoxyphenyl)-4-oxopyridine-3-amido, 5-(4-fluorophenyl)-4-oxopyridine-3-amido, 5-(4-
chlorophenyl)-4-oxopyridine-3-amido, 5-(4-methylphenyl)-4-oxopyridine-3-amido, S-(3-
chlorophenyl)-4-oxopyridine-3-amido, 5-(4-trifluoromethylphenyl)-4-oxopyridine-3-amido, 5-(2-
fluorophenyl)-4-oxopyridine-3-amido, 5-(2,4-difluorophenyl)-4-oxopyridine-3-amido, 5-(3,5-
difluorophenyl)-4-oxopyridine-3-amido, or 1-methyl-5-(4-fluorophenyl)-4-oxopyridine-3-amido.
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8. The compound of claim 2, wherein the compound is selected from the group consisting of
(2)-N-(3-((1H-pyrrol-2-yl)methylene)-2-oxoindolin-4-ylcarbamoyl)-4-methoxybenzamide,
(2)-N-(3-((1LH-pyrrol-2-yl)methylene)-2-oxoindolin-S-ylcarbamoyl)-4-methoxybenzamide,
(Z2)-N-(3-((LH-pyrrol-2-yl)methylene)-2-oxoindolin-6-ylcarbamoyl)-4-methoxybenzamide,
(2)-N-(3-((1H-pyrrol-2-yl)methylene)-2-oxoindolin-7-ylcarbamoyl)-4-methoxybenzamide,
(E)-N-(3-benzylidene-2-oxoindolin-6-ylcarbamoyl)-4-methoxybenzamide,
(E)-N-(3-(4-chlorobenzylidene)-2-oxoindolin-6-ylcarbamoyl)-4-methoxybenzamide,
(E)-4-methoxy-N-(3-(4-methoxybenzylidene)-2-oxoindolin-6-yl-carbamoyl)benzamide,
(Z)-4-methoxy-N-(2-o0x0-3-(pyridin-2-ylmethylene)indolin-6-ylcarbamoyl)benzamide,
(Z)-4-methoxy-N-(2-0x0-3-(pyridin-4-ylmethylene)indolin-6-ylcarbamoyl)benzamide,
(Z)-4-methoxy-N-(2-0x0-3-(thiophen-2-ylmethylene)indolin-6-ylcarbamoyl)benzamide,
(E)-N-(3-(furan-2-ylmethylene)-2-oxoindolin-6-ylcarbamoyl)-4-methoxybenzamide,
(Z)-N-(3-((1H-pyrrol-2-y)methylene)-2-oxoindolin-6-ylcarbamoyl)benzamide,
(2)-N-(3-((1H-pyrrol-2-yl)methylene)-2-oxoindolin-6-ylcarbamoyl)-4-chlorobenzamide,
(2)-N-(3-((1H-pyrrol-2-yl)methylene)-2-oxoindolin-6-ylcarbamoyl)- 3,4 -dichlorobenzamide,
(2)-N-(3-((1H-pyrrol-2-yl)methylene)-2-oxoindolin-6-ylcarbamoyl)-4-(trifluoromethyl)-

benzamide, (Z)-N-(3-((1H-pyrrol-2-yl)methylene)-2-oxoindolin-6-ylcarbamoyl)-4-chloro-3-

(trifluoromethyl)-benzamide,
(2)-N-(3-((1H-pyrrol-2-yl)methylene)-2-oxoindolin-6-ylcarbamoyl)-4-methylbenzamide,
(2)-N-(3-((1LH-pyrrol-2-yl)methylene)-2-oxoindolin-6-ylcarbamoyl)-3, 5-

dimethoxybenzamide,
(2)-N-(3-((1H-pyrrol-2-yl)methylene)-2-oxoindolin-6-ylcarbamoyl)-4-(dimethylamino)-

benzamide,
(2)-5-((6-(3-benzoylureido)-2-oxoindolin-3-ylidene )methyl)-2,4-dimethyl- 1H-pyrrole-3-
carboxylic acid,
(£)-5-((6-(3-(4-chlorobenzoyl)ureido)-2-oxoindolin-3-ylidene)-methyl)-2,4-dimethyl- 14~
pyrrole-3-carboxylic acid,
(2)-5-((6-(3-(3,4-dichlorobenzoyl)ureido)-2-oxoindolin-3-ylidene)methyl)-2,4-dimethyl- 1 /4-
pyrrole-3-carboxylic acid,
(£)-2,4-dimethyl-5-((2-0x0-6-(3-(4-(trifluoromethyl)benzoyl)ureido)indolin-3-
ylidene)methyl)-1H-pyrrole-3-carboxylic acid,
(2)-5-((6-(3-(4-chloro-3-(trifluoromethyl)benzoyl)ureido)-2-oxoindolin-3-ylid-ene )methy!)-
2,4-dimethyl-1H-pyrrole-3-carboxylic acid,
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(£)-3-(5-((6-(3-(4-chloro-3-(trifluoromethyl)benzoyl)ureido)-2-oxo-indolin-3-yl-
idene)methyl)-2,4-dimethyl-1H-pyrrol-3-yl)propanoic acid,
(2)-2,4-dimethyl-5-((6-(3-(4-nitrobenzoyl)ureido)-2-oxoindolin-3-ylidene)methyl)-14-
pyrrole-3-carboxylic acid,
(2)-2,4-dimethyl-5-((6-(3-(4-methylbenzoyl)ureido)-2-oxoindolin-3-ylidene)-methyl)- 1 H-
pyrrole-3-carboxylic acid,
(£)-3-(2,4-dimethyl-5-((6-(3-(3-methylbenzoyl)ureido)-2-oxoindolin-3-ylidene)-methyl)-1H-
pyrrol-3-yl)propanoic acid,
(2)-5-((6-(3-(4-methoxybenzoyl)ureido)-2-oxoindolin-3-ylidene)-methyl)-2,4-di-methyl- 1 /-
pyrrole-3-carboxylic acid,
(£)-5-((6-(3-(3,5-dimethoxybenzoyl)-ureido)-2-oxoindolin-3-ylidene)methyl)-2,4-dimethyl-
1H-pyrrole-3-carboxylic acid,
(2)-N-(3-((3,5-dimethyl-4-phenyl-14-pyrrol-2-yl)methylene)-2-oxoindolin-6-ylcarbamoyl)-
4-methoxybenzamide,
(Z2)-N-(3-((3,5-dimethyl-1 H-pyrrol-2-y)methylene)-2-oxoindolin-6-ylcarbamoyl)-4-
methoxybenzamide,
(£)-5-((6-(3-(4-methoxybenzoyl)ureido)-2-oxoindolin-3-ylidene)methyl)- 1/-pyrrole-2-
carboxylic acid,
(2)-2-(5-((6-(3-(4-methoxybenzoyl)ureido)-2-oxoindolin-3-ylidene)methyl)-2, 4-dimethyl-
1H-pyrrol-3-yl)acetic acid,
(2)-3-(5-((6-(3-(4-methoxybenzoyl)ureido)-2-oxoindolin-3-ylidene)methyl)-2, 4-dimethyl-
1H-pyrrol-3-yl)propanoic acid,
(2)-N-(3-((1H-pyrrol-2-yl)methylene)- 5-fluoro-2-oxoindolin-6-ylcarbamoyl)-4-
methoxybenzamide,
(£)-5-((5-fluoro-6-(3-(4-methoxybenzoyl)ureido)-2-oxoindolin-3-ylidene)methyl)-2, 4-
dimethyl-1H-pyrrole-3-carboxylic acid,
(2)~2-(5-((5-fluoro-6-(3-(4-methoxybenzoyl)ureido)-2-oxoindolin-3-ylidene)-methyl)-2, 4 -
dimethyl-1H-pyrrol-3-yl)acetic acid,
(2)-3-(5-((5-fluoro-6-(3-(4-methoxybenzoyl)ureido)-2-oxoindolin-3-ylidene)-methyl)-2, 4-
dimethyl-1H-pyrrol-3-yl)propanoic acid,
(£)-N-(3-((1H-pyrrol-2-yl)methylene)-2-o0xoindolin-6-ylcarbamoyl)-2-fluorobenzamide,
(2)-5-((6~(3-(2-fluorobenzoyl)ureido)-2-oxoindolin-3-ylidene )methyl)-2,4-dimethyl-1 H-
pyrrole-3-carboxylic acid,
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(£)-3-(5-((6-(3-(2-fluorobenzoyl)ureido)-2-oxoindolin-3-ylidene)methyl)-2,4-dimethyl-1 H-
pyrrol-3-yl)propanoic acid,
(2)-3-(5-((6-(3-(4-fluorobenzoyl)ureido)-2-oxoindolin-3-ylidene)methyl)-2,4-dimethyl-1+-
pyrrol-3-yl)propanoic acid,
(Z)-3-(5-((6-(3-(2,4-difluorobenzoyl)ureido]-2-oxoindolin-3-ylidene)methyl)-2 4-dimethyl-
1H-pyrrol-3-yl)propanoic acid,
(2)-5-((6-(3-(2-fluoro-4-methoxybenzoyl)ureido)-2-oxoindolin-3-ylidene)methyl)-2, 4-
dimethyl-1H-pyrrole-3-carboxylic acid, .
(2)-3-(5-((6-(3-(2-fluoro-4-methoxybenzoyl)ureido)-2-oxoindolin-3-ylidene)methyl)-2, 4 -
dimethyl-1H-pyrrol-3-yl)propanoic acid,
(Z)-5-((5-fluoro-6-(3-(2-fluoro-4-methoxybenzoyl)ureido)-2-oxoindolin-3-ylidene )methyl)-
2,4-dimethyl-1H-pyrrole-3-carboxylic acid,
(2)-3-(5-((5-fluoro-6-(3-(2-fluoro-4-methoxybenzoyl)ureido)-2-oxoindolin-3-
ylidene)methyl)-2,4-dimethyl-1H-pyrrol-3-yl)propanoic acid,
(2)-5-((6-(3-(2,6-difluoro-4-methoxybenzoyl)ureido)-5-fluoro-2-oxoindolin-3-
ylidene)methyl)-2,4-dimethyl-14-pyrrole-3-carboxylic acid,
(2)-ethyl-5-((6-(3-(2-fluoro-4-methoxybenzoyl)ureido)-2-oxoindolin-3-ylidene)methyl)-2,4-
dimethyl-1H-pyrrole-3-carboxylate, '
(Z)-ethyl-3-(5-((6-(3-(2-ﬂuoro-4-methoxybenzoyl)ureido)-z-oxoindolin—3-ylidene)methyl)-
2,4-dimethyl-1H-pyrrol-3-yl)propanoate,
(2)-N-(3-((3,5-dimethyl-4-(4-methylpiperazine- 1 -carbonyl)- 1H-pyrrol-2-yDmethylene)-2-
oxoindolin-6-ylcarbamoyl)-2-fluoro-4-methoxybenzamide,
(2)-N-(3-((3,5-dimethyl-4-(3-(4-methylpiperazin-1-yl)-3-oxopropyl)- 1 H-pyrrol-2-
yl)methylene)-2-oxoindolin-6-ylcarbamoyl)-2-fluoro-4-methoxybenzamide,
(2)-N-(3+((3,5-dimethyl-4-(morpholine-4-carbonyl)- 1H-pyrrol-2-yl)methylene)-2-oxoindolin-
6-ylcarbamoyl)-2-fluoro-4-methoxybenzamide,
(2)-N-(3-((3,5-dimethyl-4-(3-morpholino-3-oxopropyl)-1H-pyrrol-2-yhmethylene)-2-
oxoindolin-6-ylcarbamoyl)-2-fluoro-4-methoxybenzamide,
(2)-N-(2-(dimethylamino)ethyl)-5-((6-(3-(2-fluoro-4-methoxybenzoyl)-ureido)-2-oxoindolin-
3-ylidene)methyl)-2,4-dimethyl-14-pyrrole-3-carboxamide,
(2)-N-(2-(diethylamino)ethyl)-5-((6-(3-(2-fluoro-4-methoxybenzoyvlureido)-2-oxoindolin-3-
ylidene)methyl)-2,4-dimethyl- 1/-pyrrole-3-carboxamide,
(£)-5-((6-(3-(2-fluoro-4-methoxybenzoyl)ureido)-2-oxoindolin-3-ylidene )methyl)-2,4-
dimethyl-N-(2-(pyrrolidin-1-yl)ethyl)- 1 H-pyrrole-3-carboxamide, and
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malic acid salt of (2)-5-((6-(3-(2-fluoro-4-methoxybenzoyl)ureido)-2-oxoindolin-3-
ylidene)methyl)-2,4-dimethyl-N-(2-(pyrrolidin-1-yl)ethyl)- 1//-pyrrole-3-carboxamide.

9, The compound of claim 2, wherein the compound is selected from the group consisting of
(Z)-Nl-(3-((1H-pyrrol-2-yl)methylene)-2-oxoindolin-6-y1)-1\/3-(4-ﬂuorophenyl)malonamide,
(Z)-N'-(3-((1H-pyrrol-2-yl)methylene)-2-oxoindolin-6-y1)- N -(4-methoxyphenyl)malonamide,

and
(Z)-N-(3-((1H-pyrrol-2-yl)methylene)-2-oxoindolin-6-y1)-N-(4-

methoxyphenyl)cyclopropane-1,1-dicarboxamide.

10.  The compound of claim 2, wherein the compound is selected from the group consisting of
(2)-N-(3-((1H-pyrrol-2-yl)methylene)-2-oxoindolin-6-y1)-3-methyl-2-oxoimidazolidine-1-

carboxamide,
(Z)-N-(3-((1H-pyrrol-2-yl)methylene)-2-oxoindolin-6-yl)-3-cyclopropyl-2-oxoimidazolidine-

1-carboxamide,
(£)-N-(3-((1H-pyrrol-2-yl)methylene)-5-fluoro-2-oxoindolin-6-y!)-3-cyclopropyl-2-
oxoimidazolidine-1-carboxamide,
(£)-N-(3-((1H-pyrrol-2-yl)methylene)-2-oxoindolin-6-yl)-2-0x0-3-phenylimidazolidine-1-
carboxamide,
(2)-N-(3-((1H-pyrrol-2-yl)methylene)-2-oxoindolin-6-y1)-3-(4-chlorophenyl)-2-
oxoimidazolidine-1-carboxamide,
(£)-N-(3-((1H-pyrrol-2-yl)methylene)-2-oxoindolin-6-yl)-3-(3-chlorophenyl)-2-
oxoimidazolidine-1-carboxamide,
(£)-N-(3-((1H-pyrrol-2-yl)methylene)-2-oxoindolin-6-yl1)-3-(3,4-dichlorophenyl)-2-
oxoimidazolidine-1-carboxamide,
(£)-N-(3-((1H-pyrrol-2-yl)methylene)-2-oxoindolin-6-yl)-3-(4-chloro-3-(trifluoro-
methyl)phenyl)-2-oxoimidazolidine-1-carboxamide,
(£)-N-(3-((1H-pyrrol-2-yl)methylene)-2-oxoindolin-6-yl)-2-o0x0-3-(4-(trifluoro-
methyl)phenyl)imidazolidine-1-carboxamide,
(2)-N-(3-((1H-pyrrol-2-yl)methylene)-2-oxoindolin-6-yl)-3-(4-fluorophenyl)-2-
oxoimidazolidine-1-carboxamide,
(Z)-N-(3-((1H-pyrrol-2-yl)methylene)-2-oxoindolin-6-y1)-3-(2-fluorophenyl)-2-
oxoimidazolidine-1-carboxamide,
(2)-N-(3-((1H-pyrrol-2-yl)methylene)-2-oxoindolin-6-yl)-3-(4-methoxyphenyl)-2-

oxoimidazolidine-1-carboxamide,
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(2)-N-(3-((1H-pyrrol-2-yl)methylene)-2-oxoindolin-6-yl)-2-0x0-3-p-tolylimida-zolidine-1-
carboxamide,
(Z)-N-(3-((1H-pyrrol-2-yl)methylene)-2-oxoindolin-6-yl)-3-(4-(dimethylamino)-phenyl)-2-
oxoimidazolidine-1-carboxamide,
(Z2)-N-(3-((LH-pyrrol-2-yl)methylene)-2-oxoindolin-6-yl)-3-(2-fluoro-4-methoxyphenyl)-2-
oxoimidazolidine-1-carboxamide,
(£)-5-((6-(3-(4-methoxyphenyl)-2-oxoimidazolidine-1-carboxamido)-2-oxoindolin-3-
ylidene)methyl)-2,4-dimethyl- 1H-pyrrole-3-carboxylic acid,
(Z)-5-((6-(3-cyclopropyl-2-oxoimidazolidine-1-carboxamido)-2-oxoindolin-3-
ylidene)methyl)-2,4-dimethyl-1H-pyrrole-3-carboxylic acid,
(£)-2-(5-((6-(3-cyclopropyl-2-oxoimidazolidine-1-carboxamido)-2-oxoindolin-3-
ylidene)methyl)-2,4-dimethyl- 14-pyrrol-3-ylacetic acid,
(Z)-3-(5-((6-(3-cyclopropyl-2-oxoimidazolidine-1-carboxamido)-2-oxoindolin-3-
ylidene)methyl)-2,4-dimethyl- 1//-pyrrol-3-yl)propanoic acid,
(Z)-5-((6-(3-(2-fluorophenyl)-2-oxoimidazolidine-1-carboxamido)-2-oxoindolin-3-
ylidene)methyl)-2,4-dimethyl-14-pyrrole-3-carboxylic acid, and
(2)-5-((6-(3-(2-fluoro-4-methoxyphenyl)-2-oxoimidazolidine-1-carboxamido)-2-oxoindolin-
3-ylidene)methyl)-2,4-dimethyl-1H-pyrrole-3-carboxylic acid.

11. The compound of claim 2, wherein the compound is selected from the group consisting of
(2)-N-(3-((1H-pyrrol-2-yl)methylene)-2-oxoindolin-4-y1)-1-(4-fluorophenyl)-2-oxo-1,2-
dihydropyridine-3-carboxamide,
(Z)-N-(3-((1H-pyrrol-2-yl)methylene)-2-oxoindolin-5-y1)-1-(4-fluorophenyl)-2-oxo-1,2-
dihydropyridine-3-carboxamide,
(Z)-N-(3-((1H-pyrrol-2-y)methylene)-2-oxoindolin-6-yl)-2-0x0-1-phenyl-1,2-
dihydropyridine-3-carboxamide,
(Z)-N-(3-((1H-pyrrol-2-yl)methylene)-2-oxoindolin-6-yl)-1-(4-methoxyphenyl)-2-oxo-1,2-
dihydropyridine-3-carboxamide,
(Z)-N-(3-((1H-pyrrol-2-yl)methylene)-2-oxoindolin-6-yl)-1-(4-fluorophenyl)-2-o0xo-1, 2-
dihydropyridine-3-carboxamide,
(Z)-N-(3-((1H-pyrrol-2-yl)methylene)-2-oxoindolin-6-yl)-1-(4-chlorophenyl)-2-0x0-1,2-
dihydropyridine-3-carboxamide,
(Z)-N-(3-((LH-pyrrol-2-yl)methylene)-2-oxoindolin-6-yl)-1-(4-chloro-(3-
trifluoromethyl)phenyl)-2-oxo-1,2-dihydropyridine-3-carboxamide,
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(Z )-N-(3-((1H-pyrr01-2-y1)methylenc)-2-oxoindolin-6-y1)- 1-(3,4-dichlorophenyl)-2-oxo-1,2-
dihydropyridine-3-carboxamide,
(Z)-N-(3-((1H-pyrrol-2-yl)methylene)-2-oxoindolin-6-yl)-2-oxo0-1-(p-tolyl)-1,2-
dihydropyridine-3-carboxamide,
(Z)-N-(3-((1LH-pyrrol-2-yl)methylene)-2-oxoindolin-6-y1)-1-(4-(trifluoromethyl)phenyl)-2-
oxo-1,2-dihydropyridine-3-carboxamide,
(Z)-N-(3-((1H-pyrrol-2-yl)methylene)-2-oxoindolin-6-y1)-1-(3-(trifluoromethyl )phenyl- 2-
oxo0-1,2-dihydropyridine-3-carboxamide,
(Z)-N-(3-((1H-pyrrol-2-yl)methylene)-2-oxoindolin-6-y1)-1-(3-chlorophenyl)-2-0xo0-1,2-
dihydropyridine-3-carboxamide,
(Z)-N-(3-((1H-pyrrol-2-yl)methylene)-2-oxoindolin-6-y1)-1-(2-fluorophenyl)-2-oxo0-1,2-
dihydropyridine-3-carboxamide,
(Z)-N-(3-((1H-pyrrol-2-yl)methylene)-2-oxoindolin-6-y1)-1-methyl-2-oxo-1,2-
dihydropyridine-3-carboxamide,
(Z)-N-(3-((1H-pyrrol-2-yl)mcthylenc)-2-oxoindolin-6-y1)-1-(2-hydroxycthyl)-2-oxo0-1,2-
dihydropyridine-3-carboxamide,
(Z)-N-(3-((1H-pyrrol-2-yl)methylene)-2-oxoindolin-7-yl)-1-(4-fluorophenyl)-2-0x0-1,2-
dihydropyridine-3-carboxamide,
(Z)-N-(3-((3,5-dimethyl-1H-pyrrol-2-yl)methylene)-2-oxoindolin-6-y1)-1-(4-fluorophenyl)-2-
oxo0-1,2-dihydropyridine-3-carboxamide,
(Z)-5-((6-(1-(4-fluorophenyl)-2-oxo-1,2-dihydropyridine-3-carboxamido)-2-oxoindolin-3-
ylidene)methyl)-2,4-dimethyl-1/-pyrrole-3-carboxylic acid,
(Z)-2-(5-((6-(1-(4-fluorophenyl)-2-oxo-1,2-dihydropyridine-3-carboxamido)-2-oxoindolin-3-
ylidene)methyl)-2,4-dimethyl-14-pyrrol-3-yl)acetic acid,
(Z)-3-(5-((6-(1-(4-fluorophenyl)-2-oxo-1,2-dihydropyridine-3-carboxamido)-2-oxoindolin-3-
ylidene)methyl)-2,4-dimethyl-1H-pyrrol-3-yl)propanoic acid,
(Z)-methyl-3-(5-((6-(1-(4-fluorophenyl)-2-oxo-1,2-dihydropyridine-3-carboxamido)-2-
oxoindolin-3-ylidene)methyl)-2,4-dimethyl- 1/-pyrrol-3-yl)propanoate, and
(Z)-2,4-dimethyl-5-((6-(1-methyl-2-0x0-1,2-dihydropyridine-3-carboxamido)-2-oxoindolin-
3-ylidene)methyl)-1H-pyrrole-3-carboxylic acid.

12.  The compound of claim 2, wherein the compound is selected from the group consisting of

(Z)-N-(3-((1H-pyrrol-2-yl)methylene)-2-oxoindolin-6-yl)-4-oxo-5-phenyl-1,4-
dihydropyridine-3-carboxamide,
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(Z)-N-(3-((1H-pyrrol-2-yl)methylene)-2-oxoindolin-6-yl)-5-(4-methoxyphenyl)-4-oxo0-1,4-
dihydropyridine-3-carboxamide,
(Z)-N-(3-((1H-pyrrol-2-yl)methylene)-2-oxoindolin-6-y1)-5-(4-fluorophenyl)-4-ox0-1,4-
dihydropyridine-3-carboxamide,
(Z)-N-(3-(( 1H-pyrrol-2-yl)mcthylene)-2-oxoindolin-6-yl)-5-(4-clﬂorophcnyl)-4-oxo-1 ,4-
dihydropyridine-3-carboxamide,
(Z)-N-(3-((1H-pyrrol-2-yl)methylene)-2-oxoindolin-6-yl)-5-p-tolyl-4-oxo0-1,4-
dihydropyridine-3-carboxamide,
(Z)-N-(3-((1H-pyrrol-2-yl)methylene)-2-oxoindolin-6-yl)-5-(3-chlorophenyl)-4-ox0-1,4-
dihydropyridine-3-carboxamide,
(Z)-N-(3-((1H-pyrrol-2-yl)methylene)-2-oxoindolin-6-yl)-4-0x0-5-(4-(trifluoro-
methyl)phenyl)-1,4-dihydropyridine-3-carboxamide,
(Z)-N-(3-((1/I-pyrrol-2-yl)mcthylenc)-2-oxoindolin-6-yl)-4-ox0-5-(2-fluorophenyl)-1, 4-
dihydropyridine-3-carboxamide,
(Z)-N-(3-((1H-pyrrol-2-yl)methylene)-2-oxoindolin-6-yl)-4-oxo0-5-(2,4-difluorophenyl)-1,4-
dihydropyridine-3-carboxamide,
(Z)-N-(3-((1H-pyrrol-2-yl)methylene)-2-oxoindolin-6-yl)-4-oxo0-5-(3,5-difluorophenyl)-1,4-
dihydropyridine-3-carboxamide,
(Z)-N-(3-((1H-pyrrol-2-yl)methylene)-S-fluoro-2-oxoindolin-6-y1)-5-(4-fluorophenyl)-4-oxo-
1,4-dihydropyridine-3-carboxamide,
(Z)-N-(3-((1H-pyrrol-2-yl)methylene)-2-oxoindolin-6-yl)-5-(4-fluorophenyl)-1-methyl-4-
oxo-1,4-dihydropyridine-3-carboxamide,
(Z)-N-(3-((1H-pyrrol-2-yl)methylene)-2-oxoindolin-6-yl)-5-methyl-4-oxo-1,4-
dihydropyridine-3-carboxamide,
(Z)-N-(3-((3,5-dimethyl-17-pyrrol-2-yl)methylene)-2-oxoindolin-6-yl)- 5-(4-fluorophenyl)-4-
oxo-1,4-dihydropyridine-3-carboxamide, |
v (Z)-5-((6-(5-(4-fluorophenyl)-4-oxo-1,4-dihydropyridine-3-carboxamido)-2-oxoindolin-3-
ylidene)methyl)-2,4-dimethyl-17-pyrrole-3-carboxylic acid,
(Z)-5-((6-(5-(4-methoxyphenyl)-4-oxo-1,4-dihydropyridine-3-carboxamido)-2-oxoindolin-3-
ylidene)methyl)-2,4-dimethyl- 1H-pyrrole-3-carboxylic acid,
(Z)-2,4-dimethyl-5-((6-(5-methyl-4-o0xo0-1,4-dihydropyridine-3-carboxamido)-2-oxoindolin-
3-ylidene)methyl)-1H-pyrrole-3-carboxylic acid,
(Z)-2-(5-((6-(5-(4-fluorophenyl)-4-oxo-1,4-dihydropyridine-3-carboxamido)-2-oxoindolin-3-
ylidene)methyl)-2,4-dimethyl-1H-pyrrol-3-yl)acetic acid,
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(Z)-3-(5-((6-(5-(4-fluorophenyl)-4-oxo-1,4-dihydropyridine-3-carboxamido)-2-oxoindolin-3-
ylidene)methyl)-2,4-dimethyl-1H-pyrrol-3-yl)propanoic acid,
(Z)-5-((6-(5-(4-fluorophenyl)-4-oxo-1,4-dihydropyridine-3-carboxamido)-2-oxoindolin-3-
ylidene)methyl)-4-methyl-14-pyrrole-2-carboxylic acid,
(Z)-3-(5-((6-(5-(2,4-difluorophenyl)-4-oxo-1,4-dihydropyridine-3-carboxamido)-2-
oxoindolin-3-ylidene)methyl)-2,4-dimethyl- 14-pyrrol-3-yl)propanoic acid,
(Z)-3-(5-((6-(5-(3,5-difluorophenyl)-4-oxo-1,4-dihydropyridine-3-carboxamido)-2-
oxoindolin-3-ylidene)methyl)-2,4-dimethyl- 14 -pyrrol-3-yl)propanoic acid,
(Z)-N-(3-((3,5-dimethyl-4-(4-methylpiperazine-1-carbonyl)- 14-pyrrol-2-yl)methylene)-2-
oxoindolin-6-yl1)-5-(4-fluorophenyl)-4-oxo-1,4-dihydropyridine-3-carboxamide,
(Z)-N-(3-((3,5-dimethyl-4-(2-(4-methylpiperazin-1-yl)-2-oxoethyl)-14-pyrrol-2-
yl)methylene)-2-oxoindolin-6-y1)-5-(4-fluorophenyl)-4-oxo-1,4-dihydropyridine-3-carboxamide,
(Z)-N-(3-((3,5-dimethyl-4-(3-(4-methylpiperazin-1-yl)-3-oxopropyl)- 1 H-pyrrol-2-
yl)methylene)-2-oxoindolin-6-y1)-5-(4-fluorophenyl)-4-oxo-1,4-dihydropyridine-3-carboxamide,
(Z)-N-(3-((3,5-dimethyl-4-(morpholine-4-carbonyl)- 1/-pyrrol-2-yl)methylene)-2-oxoindolin-
6-y1)-5-(4-fluorophenyl)-4-oxo-1,4-dihydropyridine-3-carboxamide,
(Z)-N-(3-((3,5-dimethyl-4-(2-morpholino-2-oxoethyl)- 1H-pyrrol-2-yl)methylene)-2-
oxoindolin-6-yl)-5-(4-fluorophenyl)-4-o0xo-1,4-dihydropyridine-3-carboxamide,
(Z)-N-(3-((3,5-dimethyl-4-(4-methylpiperazine- 1 -carbonyl)- 1 H-pyrrol-2-yl)-methylene)-2-
oxoindolin-6-yl)-5-(4-methoxyphenyl)-4-0xo-1,4-dihydropyridine-3-carboxamide,
(Z)-N-(3-((3,5-dimethyl-4-(morpholine-4-carbonyl)-1H-pyrrol-2-yl)-methylene)-2-
oxoindolin-6-yl)-5-(4-methoxyphenyl)-4-oxo0-1,4-dihydropyridine-3-carboxamide, and
(Z)-N-(3-((3,5-dimethyl-4-((2-(pyrrolidin-1-yl)ethyl)carbamoyl)- 1H-pyrrol-2-yl)methylene)-
2-oxoindolin-6-yl)-5-(4-methoxyphenyl)-4-oxo-1,4-dihydropyridine-3-carboxamide.
13. A pharmaceutical composition comprising a therapeutically effective amount of a compound
as claimed in any one of claims 1 to 12, or a salt thereof, and a pharmaceutically acceptable carrier or
excipient.
14. A compound or a pharmaceutically acceptable salt thereof as claimed in any one of claims 1
to 12, for use in treating cancer.
15. The compound or pharmaceutically acceptable salt thereof for use in treating cancer as
claimed in claim 14, wherein the cancer is at least one selected from the group consisitng of lung

cancer, colorectal cancer, liver cancer and acute myelomonocytic leukemia.
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STATEMENT UNDER ARTICLE 19 (1)

Claims 1-3, 6 and 13-15 have been amended to more clearly define the claimed invention
and/or to make the claim language more concise.

The basis for the amendments appears in, for example, original claims 1-3, 6 and 13-15.
No new subject matter 1s introduced by this Amendment.

It is respectfully submitted that none of the cited references disclose the subject matter of the
claimed invention. Thus, the amended claims are novel and non-obvious over the cited references.

It 1s thus believed that the application is in condition for allowance at least for the above
reasons and such allowance 1s respectfully requested.

If there are any errors or irregularities in this Amendment, the Authorized Officer is
respectfully requested to notify the undersigned by Facsimile at (650) 472-9153 or by telephone at
(650)557-4464.
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