WO 2009/098144PCT/EP2009/050875 NOVEL PYRIDINONES AND PYRIDAZINONES The present
invention relates to the use of novel derivatives which inhibit Btk and are useful for the treatment of
auto-immumie asrd/ivasmmatory diseases caused by aberrant.B-cell activabiGmi/EPREINOHTS
5-phenyl-1H-pyridin-2-one and 6-phenyl-2H-pyridazin-3-one derivatives described herein are useful_
for the treatment of arthritis. 5 Protein kinases constitute one of the largest families of human enzymes
and regulate many different signaling processes by adding phosphate groups to proteins (Hunter, Cell
1987 50:823- 829). Specifically, tyrosine kinases phosphorylate proteins on the phenolic moiety of
tyrosine residues. The tyrosine kinase family includes members that control cell growth, migration, and
differentiation. Abnormal kinase activity has been implicated in a variety of human diseases in- 10
eluding cancers, autoimmune and inflammatory diseases. Since protein kinases are among the key
regulators of cell signaling WYEF@\%&Q MI&ME&@W&% with small molecular
kinase inhibitors and thus make good drug design targets. In addition to treatment of kinase-mediated
disease ﬁgcessesﬂ selective and efficacious inhibitors of kinase activity are also useful for
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interesthERgigdsgootharidansenthat Breals plav s kaykdle intha pathegenesisceli avtRigamunc and/or
inflammatory disease. Protein-based therapeutics that deglete B cells such as Rituxan ar% effecttive

against Bt daHtbo MR RIEHRAIORF AR e MdiriatoR e ARTYRIRA SRGEPEL al. Annu
Rev Meg-2004-5%:4 41 forhesefesadphibitershef#he protein kinases that play a role in B- 20 cell

activation should be useful therapeutics for B-cell mediated disease pathology such as auto-antibody
productjpn, Signaling through the B-cell receptor (BCR) controls a range of B-cell responses including
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Btk is aMember of the Tec amily of%f‘yrosmg {anases, a c}%as een shownto be a crﬁlcéF‘regulator of
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Evidencadtut dorolevistiBtidn alxtolhsigunemanddnfammatorediseates dhsthdsodibear provided by
Btigdé@ﬁé@gt@gg%%%ggels. In preclinical murine models of systemic lupus erythematosus (SLE),
Btk-deficient mice show marked amelioration of disease progression. In addition, Bticdeficient mice are

resistant to collagen-induced arthritis (Jansson and Holmdahl Clin, Exp. Immunol. 1993 94:459). A
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may be involved in"disease processes. For example, Btk is ‘expressed by mast cells and Btk-deficient
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responses such as allergy and asthma. Also monocytes from batients, in whic activity is
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197:16%%99; rsheteigre TNF alpha mediated inflammation could be modulated by small molecular
Btk inhibitors. Also, Btk has been reported to play a role in apoptosis (Islam and Smith Immunol. Rev.

2000 178:49,) an%{thu Btk inhilj'tors Wouel(%gz%gseful Eor the treaﬁgem1 of certain B-ﬂiea,lymphomas
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25  formation of pathogenic autoantibodics that lead to multipic autoimmune and/or inflammatory
diseases. Bruton’s Tyrosine Kinase (Btk) is a non-BCR associated kinase that is membrane

proximal and immediately downstream from BCR. Lack of Btk has been shown to block BCR



Rlis aryl, heteroaryl, cycloalkyl, or heterocycloalkyl, and is optionally substituted with one or more
lower alkyl, hydroxy, hyclroxy lower alkyl, lower alkoxy, halo, nitro, amino, amido, cyano, oxo, or
halo-lower alkyl; R2 is -C(=0), -C(=0)0, -C(=0)NR2', -NHC(=0)0" -C(=NH)NR21, or -S(=0)2; wherein
R2'is H or lower alkyl; R3 is H or IC4; wherein IC i_%}ower alkyl, amino, aryl, arylalkyl, alkylaryl,
heteroaryl, alkyl heteroaryl, heteroaryl alkyl, cycloalkyl, alkyl cycloalkyl, cycloalkyl alkyl,
heterocycloallcyl, alkyl heterocygcloalkyl C [ [ i with
one or %@%?%%%?%aﬁ ff/ﬁ,ei‘%};%l rl?():%% gv%éfa%&%%ﬁﬁy%oéﬁ %E\}/{v!e%l%%%%%d (%%} %ﬁ%@#ﬁgﬁaer alkyl
sulfonyintalkeedtkiytselfonassido, carbamate, carboxy, ester, arniclo, acyl, halo, nitro, amino, cyano,
oxo, or halo-lower alkyl; X is CH or N; Y1 is H, lower alkyl, or lower haloalkyl; each Y2 is independently
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hydroxﬁ%%%f%%@ijgyfﬁ\%%g%}d%?I%'eﬁr%?cgk?éntfg %pﬁ 54}? is y4a, y4b y4c, or y4d., wherein - -4a is

H or halbgenptitiss Mok edkagaopresialiyigmer(Xlet) (igvsRe biriorssanalitiéni§ aeldcéeffrom the
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cycloall optionally substituted with one or more substituents selected from the group consisting of
lower alfgdio ik baficyiratod srtrsationg § Bviels. cirarrsseh aBwer eiReI: 44 RPURSH o,
optionally syshatityied with o or mare ower ltodkaivloneralionls Cuusliay lanslkyhor a
pharmacgéutically’ accepta iie salt thereof. In a second aspect, there is provided a compound of formula
| as defilediabdvBofemgsdGR steraarian a third aspect, there is provided a pharmaceutical composition
comprising the Btk inhibitor compound as defined above, admixed with at least one pharmaceutically

acceptaple caiies, excipiept andiiant Afeusty aspestihiere dspiovided 4he vsengfrawespaund of

formula I as defined above for the preparation of a medicament for the treatment ﬁf an inflammatory

and/or dBitoifaheine SEHERIBI SIS fMRSHRITE BEMPE IRISIHOH STHEHR HREES fiBE'S compound

of Formyﬁﬁ), Btk-deficient mice show marked amelioration of disease progression. In addition, Btk-
deficient mice are resistant to collagen-induced arthritis (Jansson and Holmdahl Clin. Exp.
Immunol. 1993 94:459). A selective Btk inhibitor has been demonstrated dose-dependent
efficacy in a mouse arthritis model (Pan ef al., Chem. Med Chem. 2007 2:58-61).

Btk is also expressed by celis other than B-cells that may be involved in disease processes. For
example, Btk is expressed by mast cells and Btk-deficient bone marrow derived mast cells
demdnétrate impaired anﬁéen induced degranulation (Iwaki et al. J. Biol. Chem. 2005
280:40261). This shows Btk could be useful to treat pathological mast cells responses such as
allergy and asthma. Also monocytes from XLA patients, in which Btk activity is absent, show
decreased TNF alpha production following stimulation (Horwood et al. J Exp Med 197:1603,
2003). Therefore TNF alpha mediated inflammation could be modulated by small molecular Btk
inhibitors. Also, Btk has been reported to play a role in apoptosis (Islam and Smith Immunol.
Rev. 2000 178:49,) and thus Btk inhibitors would be useful for the treatment of certamn B-cell
lymphomas-and leukemias (Feldhahn ez al. J. Exp. Med. 2005 201:1837,).

© The present application provides the Btk inhibitor compounds of Formulae I-111, methods of use

thereof, as described herein below:



WO 2009/098144PCT/EP2009/050875 -3- wherein: Ris H, -RI, -R3--R2-R3, or R1lis aryl, heteroaryl,
cycloalkyl, or heterocycloalkyl, and is optionally substituted with lower 5alkyl, hydroxy, lower allcoxy,
halo, nitro, amino, cyano, or halo-lower alkyl; R2 is -C(=0),-C(-0)NH, or R3 is H or le; wherein re is
lower alkyl, aryl, arylalkyl, alkylaryl, heteroaryl, alkyl-heteroaryl, heteroaryl alkyl, cycloalkyl, alkyl
cycloalkyl, cycloalkyl alkyl, heterocycloallcyl, alkyl heterocycloalkyl, or heterocycloalkyt alkyl., and is
optionally substituted with lower alkyl, 10hydroxy, lower alkoxy, halo, nitro, amino, cyan, or halo-lower
alkyl; X ié‘@lﬁ‘@? RePostiheTshsaRRYIdnd A ol i iaEpuiib ity hElogen or lower alkyl, wherein
lower alkyl is optionally substituted with one or-more substituents selected from the group consisting of
hydroxy, lower alkoxy, 15and halogen; nis 0, 1, 2, or 3. Y3 is H, halogen, or lower alkyl, wherein lower
alkyl is optionally)substituted with one gr m@re substituents selectﬁd frgm the group consisting of _
hydroxy, Ioﬁer alkoxy;'amino, and haldge 'QJ\Wis Oorl;ylisydd4, yd ,y\dl’b,Y .r;y4d4 b orwherein
Y4ais H Br ha pgei’i;lower alkyl, optionall tituted with one br mdfre substituents selected from the
group consistingefower haloalkyl, haloger¥hydroxy, amino, and lowef gﬁkoxy; Y4' is lower cycloalkyl,
optionally substituted with one or more subsgtituents selected from the group consisting of lower alkyl,

25lower h% 2l @ alogen, hydroxy, armif d Iger alkoxy; amef @ ar_n 0, optionally

wherein:

R isH -R!,-R'-R:R® -R-R’, or -R*-R’;

R'  is aryl, heteroaryl, cycloalkyl, or heterocycloalkyl, and is optionally substituted with one or
more lower alkyl, hydroxy, hydroxy lower alkyl, lower alkoxy, halo, nitro, amino, amido,
cyano, oxo, or halo-lower alkyl; '

R?  is—C(=0), -C(=0)0, ~C(=0)NR*, -NHC(=0)O, , ~C(=NH)NR”, or ~S(=O)y; wherein R*
1s H or lower alkyl; _

R®  is Hor R* wherein R* is lower alkyl, amino, aryl, arylalkyl, alkylaryl, heteroaryl, alkyt
heteroaryl, heteroaryl alkyl, cycloalkyl, alkyl cycloalkyl, cycloalkyl alkyl, heterocyclozlkyl,
alky! heterocycloalkyl, or heterocycloalkyl alkyl, and is optionally substituted with one or
more lower alkyl, hydroxy, lower alkoxy, hydroxy lower a.lkyl, hydroxy lower alkoxy,
lower alkyl sulfonyl, lower alkyl sulfonamido, carbamate, carboxy, ester, amido, acyl, halo,
nitro, amino, ¢yana, oxo, or halo-lower alkyl;

X isCHorN; |

v is H, lower alkyl, or lower haloalkyl,

each Y is independently halogen, oxime, or lower alkyl, wherein lower alkyl is optionally sub-
stituted with one or more substituents selected from the group consisting of hydroxy, lower
alkoxy, lower haloalkoxy, lower haloalkyl, carboxy, amimno, and halogen;

n 150, 1,2, 0r3.

Y?  is H, halogen, or lower alkyl, wherein Jower alkyl is optionally substituied with one or
more substituents selected from the group consisting of hydroxy, lower alkoxy, amino, and

halogen;



substituted with one or more lower alkyl; or a pharmaceutically acceptable salt thereof. WO
2009/098144PCT/EP2009/050875 -4- The application also provides a compound of Foilmla I,
wherein: Ris H, -RI, -RI-R2-R3, -RI-R3, or -R2-1217; 5 Rlis aryl, heteroaryl, cycloalkyl, or
heterocycloallcyl, and is optionally substituted withBne or more lower alkyl, hydroxy, hydroxy lower
alkyl, lower alkoxy, halo, nitro, amino, amido, cyano, oxo, or halo-lower alkyl; R2 is -C(=0), -C(=0)0,
-C(=0)NR2', ;Niri&(£0)0" -C(= NH)NR2., or -S(=0)2 wherein R2' is H or lower alkyl; 10 R3is H or R4,

wherein R4 is Lower Ik aryl ar Kyl alk l, he ipar [, alk teroaryl,.heteroaryl alkyl,
cycloalkyi aII@chc%ﬁl b 6’9(: oal¥ rﬁmy QL éﬁgﬁ?&lgll&l ﬂg%r%%}’g(%m H|y Subsait

heterocycloajiyl @iy b@ﬂ&} k%&@%%@a&lbﬁé‘aﬁbgmﬁﬁd Weinane gbﬁw@ziqwmgalﬁyw&dﬂ@mmwer alkoxy,
hydroxy lower alkyl, hydroxy lower aLkoxy, lower alkyl sulfo er alk fﬂikﬂf mldo rbamate
carboxy, estéﬁ@&ﬁ@&ﬂé%%é@%ﬁﬁ?&%?ﬁﬁ@%ﬂ@&o orlﬁ (o4 ?6\?/%? g f%u&}ll?ovr N; [Y1is H,

lower alkyl, og |owerbalealicuk-erchoY2sis inrenendeaty halegenc exie conding alkigwaineieln lower

alkyl is optionally substituted with one or more substituents selﬁjzted from thelgn p. conS|st|ng of

hydroxy, lowde ZaalidaKibwei e d1es% YA GREOR SRy PR BB Ak Rifo S hd hafddBiCnis 0, 1, 2,
or3.Y3is H. d;ﬁlgﬂﬁ [ Qlslwenalkylnviersinowes Ayl lis,oniipnat st siitieditdrong lmerore

substituents selected from the group consisting of hydroxy, lower alkoxy, amino, and halogen;
alk y,

or & pharmaceutically acceptabie salt thereof.

In a second aspect, there is provided a compound of formula I as defined above for use in

thérapy.

In ‘a third aspect, there is provided a pharmaceutical composition comprising the Btk inhibitor
compound as defined above, admixed with at least one pharmaceutically acceptable carmer,

excipient or diluent.

In a fourth aspect, there 15 providéd the use of a compound of formula I as defined above forthe
preparation of a medicament for the treatment of an inflammatory and/or autoimmune condition,

or of inhibiting B-cell proliferation.

The application provides a compound of Formula I,



25 mis 0 or 1; y4is y4a, y4b, y4a, or .4d ,;Y4b is Y wherein Via is H or halogen;lower alkyl, optionally
substitu- ted with one or more substituents selected from the group consisting of lower haloalkyl, WO
2009/098 HAPRET/ERE609/050875 -5- halogen, hydroxy, amino, cyano, aRt iHEPEIRSBE Y4 is lower
cycloalkyl, optionally substituted with one or more gubstituents selected from the group consisting of
lower alkyl, lower haloalkyl, halogen, hydroxy, amino, cyano, and lower alkoxy; and Y4d is amino,
optionally susbstituted with one or more lower alkyl, allcoxy lower alkyl, or hydroxy lower 5alkyl; or a
pharmaceutically acceptable saltithergof. In,one variation of Formula I, yj Is methyl. In one variation of
Formula 1, Xis CH. In one yetiatie f\]Fgrmula 1,nis1and m s 0. 10 In one variation of Formula I,
Y3 is H. In one variation of Formula 1/Y)2 is methyl. In one variation of Formula I, Y2 is hydroxymethyl.
In one variation of Formula I, Y2 is hydroxycthyl. In one variation of Formula I, Y2 is halogen. In one
variation of Fotinula I, Y4 is wherei is halogen, lower alkyl or ower halo- alkyh In one variation of
Formula |, Y isH wherein Y5 ang&¥e independently H, Y5 Y6 15 lower alkyl, or lower haloallcyl. In
one variation of Formula I, Y4 iswhereir r,6 are independently H or lower alkyl. In one
variation of Formula I, Y4

wherein:
R isH,-R', -R'-R™-R’, or -R*-R’;
R’ isaryl, heteroaryl, cycloalkyl, or heterocycloalkyl, and is optionally substituted with lower

5 alkyl, hydroxy, lower alkoxy, halo, nitro, amino, cyano, or halo-lower alkyl,

R?  is =C(=0), -C(=O)0, ~C{=0)NH, or ~S(=0)s;

R’ is Hor R* wherein R’ is lower alkyl, aryl, arylalkyl, alkylaryl, heteroaryl, alkyl heteroaryl,
heteroaryl alkyl, cycloalkyl, alkyl cycloalkyl, cycloalkyl alkyl, heterocycloalkyl, alkyl
heterocycloalkyl, or heterocycloalkyl alkyl, and is optionally substituted with lower alkyl,

10 hydroxy; lower alkoxy, halo, nitro, amino, cyano, or halo-lower alkyl;

X 1sCHorN;

Y is Hor lower alkyl; _

each Y7 is indepeﬁdenﬂy halogen or lower alkyl, wherein lower alkyl is optionally substituted
with one or more substituents selected from the group consisting of hydroxy, lower alkoxy,

5 and halogen;

n 180, 1,2, 0r3.
Y? s H, halogen, or lower alkyl, wherein lower alkyl is optionally substituted with one or
- more substituents selected from the group consisting of hydroxy, lower alkoxy, amino, and
halogen;
20

=4

isOorl;

Y s Y® Y*® Y*, or Y*, wherein Y™ is H or halogen; Y* is lower alkyl, optionally
substituted with one or more substituents selected from the group consisting of lower
haloalkyl, halogen, hydroxy, amino, and lower alkoxy; Y* is lower cycloalkyl, optionalty
substituted with one or more substituents selected from the group consisting of lower alkyl,

25 lower haloalkyl, halogen, hydroxy, amino, and lower alkoxy; and Y* is amino, optionally
substituted with one or more lower alkyl;

or a pharmaceutically acceptable salt thereof.



and Y6 are independently H, lower alkyl, or lower haloalkyl. In In one variation of Formula I, R is
-R1-R2-R3; wherein Rl is phenyl or pyridyl, R2 is -C(=0); R3 is fe; and 124 is morpho line or
piperazinéVe#8HAME $tibstituted with one or more lower alkyl. wherein Y3 SO ¥R 4 Eion,
Formula l is 6-Dimethylamin0-2-(2-hydroxymethyt-g-{l-methyl-545-
(morpholine-4-carbonyl)-pyridin-2-ylamino]-6-oxo-1,6-dihydro-pyridin-3-y11-pheny1)-3,4-
dihydrq{; H-is noI|n l-one ]&3’? of formula WQ 2009/098144PCT/EP2009/050875 -6- CH 3 N.,CH3
6-Dime tﬁ)’(’zdlﬁ?eﬂrﬁ/) - -%1%8%?‘%1?50 SFBW{T 'e-4-carbonyl)-pyridin-2-ylamino]-6-
0X0-1,6- dlhydro pyridin-3-yll-pheny0- 3 4-dihydro-2H-isoquinolin-1-one (1-3) of formula CH I3 N., CH3
5 or 6-Dimethylamino-2-(3-{ |
1-methy1-545-(morpholine-4-eafhony |d|n-2-ylam|no]-6-oxol,6-d|hydro-pyrld|n-3-yII-pheny1)-3,4-
dihydro-2H-isoquinotin- 1-one (1-1) of fo)r(mula WO 2009/098144PCT/EP2009/050875
o

(1)

Ym

wherein:

R isH,-R', -R'-R*R’ -R'-R’, or -R*-R’;

5 R' isaryl heteroaryl, cycloalkyl, or heterocycloalkyl, and is optionally substituted with one or
more lower alkyl, hydroxy, hydroxy lower alkyl, lower alkoxy, halo, nitro, amino, amido,
cvano, oxo, or halo-lower alkyl;

R? {5 ~C(=0), -C(=0)0, ~C(=0)NR?, -NHC(=0)Q, , ~C(=NH)NR” , or -S(=0),; wherein R*
is H or lower alkyl;

10 R® isHorR" wherein R* is lower alkyl, amino, aryl, arylalkyl, allylaryl, heteroaryl, alkyl
heteroaryl, heteroaryl alkyl, cycloalkyl, alkyl cycloalkyl, cycloalkyl alkyl, heterocycloalkyl,
alkyl heterocycloalkyl, or heterocycloalkyl alkkyl, and is optionally substituted with one or
more lower alkyl, hydroxy, lower alkoxy, hydroxy lower allkyl, hydroxy lower alkoxy,
lower alkyl sulfonyl, lower alkyl sulfonamido, carbamate, carboxy, ester, amido, acyl, halo,

15 nitro, amino, ¢yano, oxo, or halo-lower alkyl;

X 18CHorN;

Y' s H, lower alkyl, or lower haloalkyl,

each Y* is independentiy halogen, oxime, or lower alkyl, wherein lower alky! is optionally sub-
stituted with one or more substituents sclected from the group consisting of hydroxy, lower

20 alkoxy, lower haloalkoxy, lower haloalkyl, carboxy, amino, and halogen;

n 80,1, 2, or3.

Y® is H, halogen, or lower alkyl, wherein lower alkyl is optionally substituted with one or
more substituents selected from the group consisting of hydroxy, lower alkoxy, amino, and
halogen;

25 m 1slOorl; _

vt s Y2 Y™ v* or Y wherein Y*is H or halogen; Y* is lower alkyl, optionally substitu-

ted with one or more substituents selected from the group consisting of lower haloalkyl,



CH i N,,CH3 The application provides a compound of Formula Il, wherein: 5 Ris H,-R1-R2-R3, or
-R2-R3; R1is aryl, heteroaryl, cycloalkyl, or heterocycloalkyl, and is optionally substituted with lower
hydroxy, |SVi:eWBI814halo, nitro, amino, cyano, or halo-lower alkyl; R2 isPCYERRVO(ER)0,
-C(=0)NH, or -S(=0)2; R3is Fl or 11e; wherein R4 is lower alkyl, aryl, arylancyl, alkylaryl, heteroaryl,
alkyl heteroaryl, 10heteroaryl alkyl, cycloalkyl, alkyt'cycloalkyl, cycloallcyl alkyl, heterocycloalkyl, alkyl

heterocycloalkyl, or heterocycloalkyl alkyl, anéi is optignally sybstituted wiéltlw[ wer alkyl, hydroxy, lower
Akory, halo I G ) SR T A IIEes] 0P NSV T R B P ARAILS each 2
is independsntyhalepenivbipwe malky subheieinicetatkidmaehtigrally eubatitiast Wwiteoaledr more
SNt e R e O R, Sl of oY o alioxy, and Ralogen:.
optionally susbstituted with one or more lower alkyl, alkoxy lower alkyl, or hydroxy lower
5 alkyl,

or a pharmaceutically acceptable salt thereof,

In one variation of Formula I, Y' is methyl.

In one variation of Formula I, X 1s CH.

In one variation of Formula I, nis 1 and m is 0.
10 In one variation of Formula 1, Y* is H.

In one variation of Formula I, Y? is methyl. In one variation of Formula I, ¥” is hydroxymethy!.

In one variation of Formuia 1, Y” is hydroxyethyl. In one variation of Formula I, Y? is halogen.

In one variation of Formula I, Y is YE:I wherein Y is halogen, lower alky! or lower halo-

alkyl. In one variation of Formula I, Y* is OH  wherein Y* and Y° are independently H,
Y“"’Y5
S
15 lower alkyl, or lower haloalkyl. In one variation of Formula I, Y* is . v wherein Y° and Y°
N6
Y
/N
are independently H or lower alkyl. In one variation of Formula I, Y is i/ wherein Y°
5
YSY

and Y® are independently H, lower alkyl, or lower haloalkyl.

In one variation of Formula I, R is ~R'-R*-R’; wherein R’ is phenyl or pyridyl; R? is ~C(=0); R’

is R*; and R* is morpholine or piperazine, optionally substituted with one or more lower alkyl.

20 In one variation, Formula I 1s 6-Dimethylamino-2-(2-hydroxymethyl-3-{ I -methyl-5-[ 5-
(morpholine-4-carbonyl)-pyridin-2-ylaminoJ-6-ox0-1,6-dihydro-pyridin-3-yl}-phenyl)-3,4-
dihydro-2H-1soquinoiin-1-one (I-2) of formula



is 0,1, 2,or3. WO 2009/098144PCT/EP2009/050875 -8- is IA, halogen, or lower alkyl, wherein lower
alkyl is optionally substituted with one or more substituents selected from the group consisting of
hydroxy, |8VieR@KBII4a4mino, and halogen; is 0 or 1; 5 y4 is y4a, y4b, yAECEEFAN0MEFEIn yaa is

H or halogen; Y4b is lower alkyl, optionally substituéed with one or more substituents selected from the
group consisting of lower haloalkyl, halogen, hydroxy, amino, and lower alkoxy; Y4 is lower cycloalkyl,
optionally substituted with one or more substituents selected from the group consisting of lower alkyl,
lower haloalkyl, halogen, hydroxy, amind, and lower alkoxy; and Y4d is amino, optionally sub-
10stituted with one or more lowet™alkyl o pharmaceutically acceptable salt thereof The application
also provides &tem la Il, wherein: 15 Ris H, -R1, -R1-R2-R3, -R1-11,3, or -R2-1t13;
R1lis aryl,a Da yclodkyl, of heterocycloalkyl, and is optionally substituted with one or more
lower alkyl, ' &

halo-lowealKyER27g
H or 124; wherein 1RY
? [, cycloaLkyl, alkyl cycloallcyl, cycloalkyl alkyl, heterocycloalkyl, alkyl heterocycloalkyl,
or heteragyclaalicyl alkyl, and is optionally substituted with one or more lower alkyl, hydroxy, hydroxy

6-Dimethylamino-2-(2-methyl-3- { 1-methyl-5-[ 5-(morpholine-4-carbonyl}-pyridin-2-ylamino |-6-
ox0-1,6-dihydro-pyridin-3-yl} -phenyl)-3,4-dihydro-2H-isoqumolin-1-one (I-3) of formula

s
N<
CH,
o
Oxe N~ HC
HN
S
T
0

b

5  or 6-Dimethylamino-2-(3-{ 1 -methyl-5-[ 5-(morpholine-4-carbonyl}-pyridin-2-ylamimo]-6-oxo-
1,6-dihydro-pyridin-3-yl}-phenyl)-3,4-dihydro-2H-isoquinolin- 1 -one (I-1) of formula



WO 2009/098144PCT/EP2009/050875 -9- each Y2 is independently halogen or tower alkyl, wherein
lower alkyl is optionally substituted with one or more substituents selected from the group consisting of
hydroxy, |oWe2eRER§14bwer haloalkoxy, lower haloallcyl, carboxy, amino, BFRIBFSSYEReSTS O, 1, 2, or
3. 5Y3is H, halogen, or lower alkyl, wherein lower alkyl is optionally substituted with one or more
substituents selected from the group consisting of ﬂydroxy, lower atkoxy, amino, and halogen; mis O or
1; y4is ycla, y4b, ylc, or ' Y4cl; . wheéﬁ?nis H or halogen; Yib is lower alkyl, optionally substitu- 10ted
with one or more substituents selected ffom the group consisting of lower haloalkyt, halogen, hydroxy,
amino, cyano, and lower alkox) r\}::rcgpjfacloalk'yl, optionally sub- stituted with one or more
substituents sél@ta:ted from the b consisting of lower alkyl, lower haloallcyt, halogen, hydroxy,

alkoxy lowerjalky Ry tower 15 or a pharmaceutically acceptable salt thereof In one variation
v S T

iy

wherein;
5 R isH,-R', -R'-R*R% or -R*-R’;
R’ isaryl, heteroaryl, cycloalicyl, or heterocycloalkyl, and is optionally substituted with lower
alkyl, hydroxy, lower alkoxy, halo, nitro, amine, cyano, or halo-lower alkyl;
R* s —-C(=0), -C(=0)0, -C(=0)NH, or —S(=0),;
R®  is H or RY; wherein R* is lower alkyl, aryl, arylalkyl, alkylaryl, heteroaryl, alkyl heteroaryl,
10 heteroaryl alkyl, cycloalkyl, alkyl cycloalkyl, cycloalkyl alkyi, heterocycloalkyl, alkyl
heterocycloalkyl, or heterocycloalkyl alkyl, and is optionally substituted with lower alkyl,
hydroxy, lower alkoxy, halo, nitro, amino, cyano, or halo-lower alkyl,
X isCHorN;
Y'  is H or lower alkyl;
15 each Y is independently halogen or lower alkyl, wherein lower alkyl is optionally substituted
with one or more substituents selected from the group consisting of hydroxy. lower alkoxy,
and halogen;

n is0, 1,2, or 3.



-10- are independently H or lower alkyl. In one variation of Formula I, Ywherein, Y5 7,6 y5 and Y are
independently El, lower alkyl, or lower haloalkyl. In one variation of Formula I, R is -R1-R2-R5; Rl is
phenyl or ByEIdYNoRBIG4C(---0); R3 is and R4 is morpholine or piperazine R§RIBAZINP/EEARSEtuted with
one or more lower alkyl. 5 In one variation, Fojinula Il is
7-Dimethylamin0-3-(2-methy1-3-{1-methy1-545-(m%“rphoIine-4-

carbonyl)-pyridin-2-ylamino]-6-oxo-1,6-dihydro-pyridin-3-yll-pheny0-1H-quinolin-4-one (II-2) of formula
CH 13 'CF13. BifolATEWRS 065 A8 $ASTHEP S b e o PRE APt AR BrobiRss A compound
of Formula IpovehaigiinRRisdibctRd, rRA-R2 RSup ehlisanyl onalerearyl iavetaaliady Ofmino, and

heterocycloalkyl, and is optionally substituted with lower alkyl, hydroxy, lower alkoxy, halo, nitro,
amino, cyan8*BERBio-lower alkyl; R2 is -Q-0), -C(=0)0, -C(r---—-0)NH, or R3is H or R.4; wherein le is
Lower alkyl, arylorarylalkyl, alkylaryl, heteroaryL, alkyl heteroaryl,

57 s Y® ¥Y*® Y¥ or Y wherein Y* is H or halogen; Y* is lower alkyl, optionally substi-
tuted with one or more substituents selected from the group consisting of lower haloalkyl,
halogen, hydroxy, amino, and lower alkoxy; Y™ is lower cycloalkyl, optionally substituted
with one or more substituents selected from the group consisting of lower alkyl, lower
haloalkyl, halogen, hydroxy, amino, and lower alkoxy; and Y** is amino, optionally sub-

10 stituted with one or more lower alkyi;

or a pharmaceutically acceptable salt thereof.

The application also provides a compound of Formula II,

an

wherein:

15 R isH,-R', -R-R-RY, -R'-R°, or -R*-R%;

R'  is aryl, heteroaryl, cycloaliyl, or heterocycloalkyl, and is optionally substituted with one or
more lower alkyl, hydroxy, hydroxy lower alkyl, lower alkoxy, halo, nitro, amino, amido,
cyano, oxo, or halo-lower alkyl;

R’ is-C(=0), ~C(=0)0, -C(=0)NR”, or —~8(=0),; wherein R is H or lower alkyl;

20 R isHor R, wherein R* is fower alkyl, amino, aryl, arylalkyl, alkylaryl, heteroaryl, alky!
heteroaryl, heteroaryl alkyl, cycloalkyl, alkyl cycloalkyl, cycloalkyl alkyl, heterocycioalkyi,
alkyl heterocycloalkyl, or heterocycloalkyl alkyl, and is optionally substituted with one or
more lower alkyl, hydroxy, hydroxy lower alkvl, lower alkoxy, halo, nitro, amino, cyano,
or halo-lower alkyl;

25 X 1sCHorN;

Y!  is H, lower alkyl, or lower haloalkyl;



10heteroaryl alkyl, cycloalicyl, alkyl cycloalkyl, cycloallcyl alkyl, heterocycloalkyl, alkyl heterocycloalkyl,
or heterocycloalkyt alkyl, and is optionally substituted with lower alkyl, hydroxy, lower alkoxy, halo,
nitro, amirtBOcPaRBBrthalo-lower alkyl; X is CH or N; Y1 is H or Lower al&fFTEFaHE P87
independently halogen or lower alkyl, wherein lower alkyl is optionally substituted with one or more
substituents selected from the group consisting of’ 9droxy, lower alkoxy, and halogen is0,1,2,or3.

WO 2009/098144PCT/ 09/Q50875 -12- is Iowe alkyl where er.alkyl is

optlonﬁwgggéﬁtﬂﬁ?sﬂfﬁr&%% RIS s?ftﬁ@%’tlsg rg%e oM aiﬁg@jlsré) B%%an IS :rgét%]f”hédroxy

lower alkoxywamie, c&ﬁddﬂﬁki@ﬁfﬁu&ﬁs@lél}:cﬁ&tﬂrdﬁly% gréhpm@hmmgobf hydroxy, lower alko&y13 is H

or halogen; Yib is Io o) tlo stlt ted with.one or nore substituents selected from the
%{}& gﬁ gsar Xy, aming, and 3

group consisBRg Y I8k 8 Sk AMING, and lewer alkoxy; Y4' is Lower

cycloalkyl, o;gtmrlally suBstituted W|th one or more substituents selected from the group consisting of

lower l, Io ?I)%%lllgﬁ/zlrrggilyg ﬁ&rym (r}n\;{noaﬁl{n?gs%ver a"ﬁgf%ﬁ‘qt‘?bu}f sal{ mlno optionally

susbsti edl orap macedh ccepta ereo{ The
application ats&qombsdmatseﬂmmtm&c&ﬁmmw Iclorwbengmf ESdRis H joRey lteR2-aRBneRIER3, or is
aryl, heteroaM cloalkyl, or heterocycloalLkyl, and is optionally substituted with one or more lower
alkyl, hydroxy, ?1 oxy lower alkyl, lower alkoxy, halo, nitro, amino, amido, cyano, oxo, or halo-lower
alkyl; R is -E(=61,1:0, -C(=0)0, -C(=0)NR2I, or -S(=0)2; wherein R2l is H or lower alkyl; 20 R3 is H or

Sk;\ll hsﬁgal I%y *salk;‘l“ i&?i!ggﬂcyl Ic%]/?é oaﬁfor{ilg/ yée?erolarcl’lc?éhlﬁﬁr aé‘lﬁryﬁ P’?kl)X lo%%tlg?mw he%%roaryl
heterocycloalé(yhaik)dnalod isooptionaityestbstituted it dregoo u e tistivey fl Ik«ywmynirbnygﬁyd roxy
lower alkyl, Iy e Ik 1210 L S0 A0 AT Gy APR L[ NRIO AV PR iy el o N
stituted with one or more substituents selected from the group consisting of lower alkyl,
lower haloalkyl, halogen, hydroxy, amino, cyano, and Jower alkoxy; and Y* is amino,
optionally susbstituted with one or more lower alkyl, alkoxy lower alkyl, or hydroxy lower
15 alkyl;

or a pharmaceutically acceptable salt thereof.

In one variation of Formula II, Y' is methyl.

In one variation of Formula 11, X is CH.

In one variation of the above compound, nis 1 and m is 0.
20 In one variation of Formula 1I, Y is H.

Tn one variation of Formula IL, Y? is methyl. In one variation of Formula IL, Y” is hydroxy-
methyl. In one variation of Formula 11, Y* is hydroxyethyl In one variation of Formula I1, Y is

halogen.
Tn one variation of Formula I, Y is Y ] wherein Y° is halogen, lower alicyl or lower halo-

25 alkyl. In one variation of Formula II, Y* is OH wherein Y and Y are independently H,
Y5

YG

lower alkyl, or lower haloalkyl. In one variation of Formula I1, Y*is _N,Y wherein Y° and Y°



Y1 is H, lower alkyl, or lower haloalkyl, WO 2009/098144PCT/EP2009/050875 -13- each Y2 is
independently halogen or lower alkyl, wherein lower alkyl is optionally substituted with one or more
substituent&0s2e¥ 88! fbm the group consisting of hydroxy, lower alkoxy, RSNEFFARSAIRE, lower
haloalkyl, carboxy, amino, and halogen; nis 0, 1, 2, or 3. 5 Y3 is H, halogen, or lower alkyl, wherein
lower alkyl is optionally substituted with one or mé} ‘substituents selected from the group consisting of
hydroxy, lower alkoxy, amino, and halogen; mis 0 or 1; y4is y42, y4b, y4a, or ylgg, y4a is H or halogen;
4y b s 1 lower alkyl, optionally substituted with 10one or more substitugnts selégted from the.group
consistifig B AREBATIY FhRIgeM shy itk QfnaT diiene it alcdy: v isSIdW@Fed?c%alicyl,
optionally substituted with one or more substituents selected from the group sisting of lower alkyl,
lower haloalkyl, halogen, hydroxy, hydroxy lower alkyl, amino, cyano, and lower alkoxy; and Y44 is
amino, gptiphally jaHbstitdtesyith paearmorerivwes alliyh1rllkoxy lower alkyl, or hydroxy lower 15alkyl;
or a pharmaceutically acceptable salt thereof. In one variation of Fonnula Ill, Y' is methyl. In one
variatiop of Formg{la III,t)}gis CI—1|. ﬁ] a?.e L’ﬁ“__ hor g)'fngorm%Ia IIII, nis %dai“hmé%% t@ I,r‘kengz ariation of
Fonula THP¥3Y T Shé Vatation of Formuta Tit, Y2 i€ ety frPone variation of ()ﬁmui‘a l; Y2 is
hydroxymetiyls nooplsoliatiatiqripefzarenutaittha¥2 satsytitosd/etiylonn anecariation dkFormula 111, )73 is
halogen. In one variation of Formula lll, Y4 is wherein Y5 is halogen, tower allcyl or lower halo-

5 In one variation, Formula II is 7-Dimethylamino-3-(2-methyl-3- { 1-methyl-5-[ 5-(morpholine-4-

carbonyl}-pyridin-2-ylamino}-6-oxo0-1,6-dihydro-pyridin-3-yl}-phenyl}-1H-quinolin-4-one (1I-2)

of formula

ot 7-tert-Butyl-3-(3-{1-methyl-5-[ S-(morpholine-4-carbonyl)-pyridin-2-ylamino }-6-oxo-1,6-
dihydro-pyridin-3-yl} -phenyl)-1H-quinolin-4-one (Ii-1) of formula



25 alkyl. In one variation of Formula Ill, Y4 isOH wherein Y5 and Y6 are independently H, E4\65 Y6
wO 2009/098144PCT/EP2009/050875 -14- are independently H or lower al yl In one variation of
Formula IW & 2008/8%fd4¢6 are independently H, lower alkyl, or lower haloall&t ERHEPAASYS 5 1n one
variation of Formula lll, R is -R1-R2-R3; Rl is phenyl or pyridyl; R2 is -C(=0); R3 is R4; and le is
morpholine or piperazine, optionally substituted w&ﬁ one or more lower alkyl. 5 In one variation, the
compound of Foimula 11l is 6- Dlmethylea.mlno -2-(2-hydroxymethyl-3-{1-
methy1-5[5-(morpholine-4-carbonyl)-pyrid p;—2 ylamino]-6-oxo-1,6-dihydro-pyridin-3-y11-
phenyl)-2H-isoginolin-1 -one (FT=3)0 é(p‘rmula CHI3 N"CH3  6-Dimethylarnino-2-(2-methyl-3-
{1- methyl-é45 { orpholln@—4 ca | 1) pyr3d|n 2- ylamlno] -6- 10

O
H 1
N LY
R ] F;I
X
0 am
YT
N
[ Y m* e

wherein:
5 R isH, R, -R'-R™-R’ or -R*R’;
R! s aryl, heteroaryl, cycloalkyl, or heterocycloalkyl, and is optionally substituted with lower
- alkyl, hydroxy, lower alkoxy, halo, nitro, amino, cyano, or halo-lower alkyl;
R*  is —C(=0), -C(=0)0, ~C(=0)NH, or —S(=0),;
R® is Hor R*; wherein R* is lower alkyl, aryl, arylalkyl, alkylaryl, heteroaryl, alkyl heteroaryl,
10 heteroaryl alkyl, cycloalkyl, alkyl cycloalkyl, cycloalkyl alkyl, heterocycloalkyl, _aEkyI
heterocycloalkyl, or heterocycloalkyl alkyl, and is optionally substituted with lower alkyl,
hydroxy, lower alkoxy, halo, nitro, amino, cyano, or halo-lower alkyl,
X isCHorN;
Y'  is H or lower alkyl;
15  each Y is independently halogen or lower alkyl, wherein lower alkyl is optionally substituted
with one or more substituents selected from the group consisting of hydroxy, lower alkoxy,
and halogen;

n is0, 1,2, 0r 3.



I3 N, CH3 WO 2009/098144PCT/EP2009/050875 -15- or
6-Dimethylamino-2-(3-{1-methy1-545-(morpholine-4-carbonyl)-pyridin-2-ylamino]-6-oxo1,6-dihydro-py
ridin-3-y 1{MAefyidH45oquinolin-1-one (111-1) of foimula CH 13 N., CHECTER&8HBiEdfion provides
a method for treating an inflammatory and/or autoimmune condition 5 comprising administering to a
patient in need thereof a therapeutically effective arfiount of the Btk inhibitor compound of any one of
the abaye Foimulae or variations ttgfr of The application provides met#%({for treating an arthritis
comprising AAIMTRS T 26 5 KAt In HE ROt AN, R AR P tne Btk
inhibitor compexsnal iaf aipynone let the fako vechpomy laedstiariafions therdof i0aTksapphtatiandrovides
a method of inhibiting B-cell proliferation comprising administering to a patient in need thereof a
therapeutica}i’lﬁl/%%'(itive amount of the Btk inhibitor compound of any one of the above Formulae or
variatioms theréaef The application provides a method for inhibiting Btk activity comprising administering
the Btk inhibitar.£o ad of any g.okéhe ove Formulae or variations thereof, wherein the Btk in-
15 ibithr cooants X n 1050 S 60 AR Tolor o ISk RS 6 RS of Btk
activity. In opewaraton ebiteiabewe Inveth dobthé Bikoind thiteistom p S unee khibils dnHd50:0f 100
nano-molar Qr less in_an in vitrp.biochemical assay, of Btk activity. W . .
2000109814 BT P05 5085 A SIRHRG dop A HSUIALY b REGRBHS bt 3k Mimmartory
condition comprisingdoadmirsistdrmgltbenpdtientin neesitheredilavthe rdipduticedlyheffedtive amount of
an anti-inflammatory,compound in combination.with the inhibitor compound of any one of the
above Form@%%ggPVyléﬁ%Xsaﬁé%%b é%}frlré ower QH(OXY, and 1S aming, Oﬁhgnflijﬁ]y Susgst%u(%e(? with

10 one or more lower alkyl;

or a pharmaceutically acceptable salt thereof.

The application also provides a compound of Formula 111,

ﬁ i Y
X
; O iy
YR
N
[ Y’ m* s

wherein:

15 R igH, R, -R'-R*-R’, -R'-R’, or -R*-R’,

R' s aryl, heteroaryl, cycioalkyl, or heterocycloalkyl, and is optionally substituted with one or
more lower alkyl, hydroxy, hydroxy lower alkyl, lower alkoxy, halo, nitro, amino, amido,
cyano, oxo, or halo-lower alkyl;

R? s =C(=0), -0, -C(=0)0, =C(=0)NR?, or -S§(=0),; wherein R* is H or lower alkyl;

20 R’ isHorR" wherein R is lower alkyl, amino, aryl, arylalicyl, alkylaryl, heteroaryl, alkyl
heteroaryl, heteroaryl alkyl, cycloalkyl, alkyl cycloalkyl, cycloalkyl alkyl, heterocycloalkyl,
alkyl heterocycloalkyl, or heterocycloalkyl alkyl, and is optionally substituted with one or
more lower alkyl, hydroxy, hydroxy lower alkyl, lower alkoxy, halo, nitro, amino, amido,
acyl, cyano, or halo-lower alkyl;

25 X 1sCHorN;

Yhois H, lower alkyl, or lower haloalkyl;



5 The application provides a method for treating arthritis comprising co-administering to a patient in
need thereof a therapeutically effective amount of an anti-inflammatory compound in combination with
the Btk inAHSH&8E#BEtind of any one of the above Formulae or variationg(fﬁwg“ﬁfg?pplication
provides a method for treating a lymphoma or a E:%B-ABLl' leukemia cells by administering to a
patient in need thereof a therapeutically effective amount of the Btk inhibitor 10 compound of any one
of the aboyve FFormulae ar variations thereof The application,provides a.ph ' osition
comprigﬁ% e ﬁ%gﬁﬂ%%l%l}a o?r%% fhdo %ef; %%r%% eé'eé%cl)g\)/‘g g%yﬁ%?é) ﬁé%ﬁﬁ%}l%%kﬁ%%f,
admixed withvalh least onephaistacenticalycaccéptatie gamekoexeipien Dnditosmt lowddkoresent
application grovides, c ounds of generic Formulae 1-111 i riables R, X, 15yl, y2,Y, n, and
m are as deﬁ?r%%f ﬁ%lr%%r?éo%\?gﬁ%r%%%%ﬁéﬁ’oc |1h§?é>r{1¥’oafntlﬁio b%%?r%?%éghtion, there is provided a
compound aedpriidgdo3generic Foiinula | which comprises the exemplified Btk inhibitor compounds of
Formulae 1-1 -155. In one em iment of the present.invention; t i i mpound
acc%nrdﬁz tol‘oi;ié?héﬁg 3?@5?8 W l:ilfg(:}"u ’c%]elr]r%er}lsle[évf/%eaexilrﬁ%ﬂﬁgé%w%%E%%r%%ﬁ%%%ﬁ%%qof Formulae
1-1 and 11-2mdcl subsiet emisodinvent Tbthéhpresentdonssiticn o tHod ispriovide dlccongsonndaadcording
to generic F%g}r(w)uIGanJII which comprises the exemplified Btk inhibitor compounds of Formulae 111-1 to
111- 36. The pregéeht application discloses 5-phenyl-1H-pyridin-2-one and
6-phenyt-21 13 {pygridazin-3-one derivatives according to generic Formulae I-1ll WO
2000/098144PET/ER2QAIIORQRTS <L LIRS RINASE Yas SR(EAEre!n ARaNRY IERIR IR foadest
definition for'each group as provided herein or ttie rOadlest claim. In’all other aspects, variations and
embodimentsrprovided, siisstitents htstovhioimetie beopresenisingachhelntssinieiendhwhieryare not
explicitly defined retain the br adesIIE % itjon .pravi E'B’ Ay Rfdhe '

compounds %]Flgg)ﬁecﬁ%nlgb?r%u 2e !fle |r(|? %Iﬁf&%&%ﬁg@ os%%%ﬁiﬁ%%%% %\%@E%tﬁggf
upstream kinasessréstiftsnsaclvatoiiofpho sphetisassstyaeitshyen i, devanlhidentevlidude of

pro-inflammatory, mediators., The ) % ' -l dacorparatin ide chains of
IH-quinolin-4!2((?)1%ie}[fy ,rz?-"&h?hy%‘%%‘fﬁﬁ?‘&%n in- -Ic%ﬁé,nc%gi% »%,ﬁgé%%n%ﬂiﬁ%%’_é%%%n 'g‘lé%%%enyl-
H-pyridin-2-ameiemdl 6 sphetiyit&Hminprietszin-Baondoniriy siste misoexiitietabybertbofyenhamsad
inﬁi?itory actgx{i{'t)yl_compared to analogues with other side chains. Compounds of Formulae 1-IIl are
useful_in the treatment of arthritis and other anti-inflammatory and auto- immune diseases.
Compoundylrcorainget) Feeasplabld stltdhsredcordingly, useful for the treat- 15 ment of arthritis.
Compounds of Formulae I-11l are useful for inhibiting Btk in cells and for modulating B-cell
developmgpt JhaRreserbinvantion {rbaleemprises pharmaceutical compositions containing
compounds of Formulae I-l1ll admixed with pharmaceutically acceptable carrier, excipients or diluents.
The phrase "a" or "an" entity as used herein refers to one or more of that entity; e.g., a ¢c,om20 pound
refers té%?f?@ﬁﬂ%@-&ﬁﬁ%%ﬂag%r}éﬁe% one compound. As such, the teiins "a" (or "an"), "one or
more", and "at least one" can be used interchangeably herein. The phrase "as defined herein above"
refers tdrtlhadvedetast définitioriddHench Igandmas $rovided in the Summary of the Invention or the
broadest claim. In all other embodiments provided below, substituents which can be present in each

empodipent.and which a6 ARl SXRIIGiHY, 1.

In one variation of Formula 111, Y* is methyl. In one variation of Formula 111, Y? is hydroxy-
methyl. In one variation of Formula I1I, Y? is hydroxyethyl. In one variation of Formuia I, Y2 is

halogen.
In one variation of Formula II1, v*is Y5| ] wherein Y? is halogen, lower alkyl or lower halo-

25  alkyl In one variation of Formula I1I, Y?is OH wherein V° and Y® are independently H,

Ve
Y

5 o
fower alkyl, or lower haloalkyl. In one variation of Formula 111, Y is . N,Y wherein Y and Y°

NE

Y



25 defined retain the broadest definition provided in the Summary of the Invention. WO
2009/098144PCT/EP2009/050875 -18- As used in this specification, whether in a transitional phrase
or in the BB&,289H988%44im, the terms "comprise(s)" and "comprising” are tEPEIHPEES as having an
open-ended meaning. That is, the teims are to be_mt_erpreted synonymously with the phrases "having
at least” or "in- cluding at least". When used in the context of a process, the milt) "comprising” means
that the 5 process includes at least the recited steps, but may include additional gteps. When used in
the context of a compound or composition, the term "comprising" means that th compound_ gr
compoThdRdFRIDERE testomer it d tiué 1@?%?2159&%@??%@&&21% ingldd& adtitional
features or components.  As used herein, unless specifically indicated othe 'ige, the word "or" is
used in the "inclusive" 10 sense of "and/or" and not the "exclusive" sense of "either/or". The term
"independertlyr-ismysgshharginHo iindicati thatraoestalipaskagnplied in any one instance without regard
to the presence or absence of a variable having that same or a different definition within the same
compound. Thus, in a campound.in which,R"-appe: ' ' %ﬁ | as. "indepgngdenthy«carbon
or nitroﬁvlgneCr)lm‘,e gg{ha??%%g e%%r fgn}?ﬁbot%k'ﬁ%% g?n‘i){vr%ﬁgeﬂ %}1'38 eglgg%S isar?g)eec%ér%oglgna the
other nitnddhis Wherhelye variabtesotsursptivore thaubeiettheih any onolety sristillitd-depicting and
describing compounds employed or claimed in the present invention, its definition on each occurrence

s indeng el ahiis RO AR BLRY IR RIPLITRI0R isaaFaRIAlIANS 6L sHiajuants.and/or

variables are permissible only if such compounds result in stable compounds. 20, The symbols "*" at
the endmstybérd-orombaiinatirsativaybor €ieR rererireine Guint- BrRuERmerREs-a-lnctional group
or OtherE,ﬁé}ﬁm[@@Lﬁ@@éﬁ%&ﬁ&ﬂ@g&étﬁﬂ?ﬁdﬁ@ﬁﬁglg of which it is a part. Thus, e.g.: MeC(=0)0121
wherein R4’=*-<1 or -4-1,eC(=0)0--<1 = A bond drawn into ring system (as opposed to connected at
a distinct vertex) indicates that the 25 &ﬁe?]d may be attached to any of the suitable ring atoms The term
"optional” or "optionally" as used hereifi fneans that a subsequently described event or circumstance
may, but need not, occur, and
occurs and insfgnces in which

the degcription includes instances where the event or circumstance
gs not. For example, "optionally sub- WO
| 9- stituted" means that the optionally substituted moiety may

a
N -

6-Dimethylamino-2-(2-methyl-3-{ 1 -methyl-53-[ 5-(morpholine-4-carbonyl)-pyridin-2-ylammo]-6-
10 oxo-1,6-dihydro-pyridin-3-yl}-phenyl)-2H-isoquinolin-1-one (111-2) of formula

¢Hs
N.
CH,
o
Oxe M HzCO
| Nz
.
HN
¢
ol
g
0



The phrase "optional bond" means that the bond may or may not be present, and that the descrip-
tion includes single, double, or triple bonds. If a substituent is designated to be a "bond" or 5 "absent",
the atomsHAIKRSAYNBHd4substituents are then directly connected. The minF@BEEEE T I herein to
mean approximately, in the region of, roughly, or around. When the tel "about" is used in conjunction
with a numerical range, it modifies that range by extending the boundaries above and below the

numerical values, set farth. In.general tlg in "about’ is ysed herein to.modify, a erical value
above %ﬁ%‘ RSP 35&(5%%% "%"IL/% 'Ia]D‘rcljcl:wg%c());1 6'0%.() dgﬂg é’c}%g%lu% slagg %ﬂr%u%eh -1l may
exhibit tguthhvdismyrtdiutdmeriplcayipdifhds ganaxist astwi bl hedeimtekconvertable species.
Prototropic tautomcrs result from the migration of a covalently bonded hydrogen atom between two
atoms. Tautomers generally exist in eguilibrium and attempts to isolate an individual tautomers usually
produce a mixture whose chemical aw i5 physical properties are consistent with a mixture of
compounds. The position of theZequilibriGhh, is dependent on chemical features within the molecule. For
aldgh u’ and ketones, such as acetaldehyde, the keto form predominates
fgfm pfedominates. Common prototropic tautomers include keto/enol
(-C(=0)-CH- ' gnide/imidic acid (-C(=0)-NE1- -C(-OH)=N-) and amidine

(-C(=NR}N HR)=N-) tautomers. The latter two are particularly common in heteroaryl
and heterg:_cyclic rings grd the present invention encompasses all tautomeric forms of the
compoufids. | echnical and scientific terms used herein have the meaning commonly understood by
#lipthe art to which the present invention pertains, unless otherwise defined. Reference is
made hereip to various methodologies and materials known to those of skill in the art. Standard 25
referencey®o ks/shl\ting forth the general principles of pharmacology include Goodman and Gilman's
The Pharmacolggical Basis of Therapeutics, 10th Ed., McGraw Hill Companies Inc., New York (2001).
Any suitable materials and/or methods known to those of skill can be utilized in carrying out the
present invention. However, preferred materials and methods are described. Materials, reagents and
the likeTocvabisiicreferenceidreanadaoit fiet foltovwing tdbariptiomandi3s examplesaeodtiinable from
commercial sources, unless otherwise noted. 2009/098144PCTHEP 20 15.:20-The
e G BT Ry B0 SO Bt R il e S o 8EnEEE,
"heteroBlikyialybitdhedoatkylinbtdroarpht wiial kithetEooydha o1 atkyitansshgtcotalkoxyallcyl,” and the
like. When the term "alkyl" is used as a suffix following another term, as in "phenylaLkyl," or
"hydeﬁé‘ggg&Badﬁ intenged.tatafss 10 an-alyd groum:as definedabovenaibeing substiuted with

one to two stituents selected from the other specifically-named group. Thus, e.g., -phenylallcyl”
refers tinaredifbrapuheravingiont &t ysrergrsusstha &itsmaiitti e TR L hamy grophenylethyl,
and bip&%%o@‘f@ﬂ@%@ﬁ?%@fﬂi&ﬁ%@é@ﬁ group having one to two alkylamino substituents.
"Hydroxyalkyl" includes 2-hydroxyethyl, 2-hydroxypropyl, 1- (hydroxymethyl)-2-methylpropyl,
2-hydroxybutyl, 2,3-dihydroxybutyl, 2-(hydroxymethyl), 3- 10 hydraxypropyl, and so forth. Accordingly,
s e RerBRL AR RTINS G b 2 ILEEt BTSN S1OUS GaHbAt betow
The termr{asalkyhestenstogithaeap dinzabstitedalkhonan aradatigoupitdheoiapmuthitér)aryl or
(het)aryl refers to either an’aryl or a heteroaryl group. The term acyl" as used herein denotes a group
of form@fe ¢ (HH6)RWKLTAIRAE HyFroyers B8 Wer alkyl as defined herein. The term
"allcylcarbonyl” as used herein denotes a group of formula C(=0)R wherein R is alkyl as defined
herein. Thedgsht EibnGacyidefermtoha dfoumhiHapRBkherein Reisoiydrogend aiGrsatieythT Bekterm
..g;ﬂ;i%ﬁg%ltﬁggaﬁg(?g? genﬁnr_{?%%é‘%ﬁ%%% K forinuia GEARMISRIRE 5:a0 A GLodR: fhie term
15 hibitor compound exhibits an ICs, of 50 micromolar or less in an in vitro biochemical assay of

Btk activity.

In one variation of the above method, the Btk inhibitor compound exhibits an ICsy of 100 nano-

molar or less in an in virro biochemical assay of Btk activity.

In one variation of the above method, the compound exhibits an 1Csp of 10 nanomolar or less in

20  an in vitro biochemical assay of Btk activity.



"arylcarbonyl!" group wherein R is phenyl. 20 The term "alkyl" as used herein denotes an unbranched
or branched chain, saturated, monovalent hydrocarbon residue containing 1 to 10 carbon atoms. The
tenn "lowd¥ QIRYI*E.HEtes a straight or branched chain hydrocarbon residtie BRtATHRY# o 6 carbon
atoms. "C1-10 alkyl" as used herein refers to an a_l}< | composed of | to 10 carbons. Examples of alkyl

groups include, but are not Limited to, lower alkyl groups include methyl, ethyl, propyl, i-propyl, n-butyl,
[-butyl, r-butyl 25 ar pent)* isopentyl, ntyl, hexyl, heptyl, and octyl. When the. term "alkyl" is used
asa su?]lil)‘? Wﬁ%’é’gﬁﬁq éﬁfe%ﬁeﬁ?%w%ggﬁg%lpﬁkaﬁmga y&?%?y%ﬂ%%l?ﬁigquﬁ%élﬁlgecé) t%%‘lrefer to an
alkyl greufsmsitefineganove; heidglrubstiiutedapitn oniéytoffamisubstituenis setettedffaormihe other
specifically-named grou .Tgus e.g.,. Zl?n lalky]".denotes the radical R'R"- erein R'is a phenyl
radicalf%&%mﬁgﬁéﬂ( i %I?Q%Yéét § %ﬁﬁﬁ%%%%’rléﬁ? Wt%“fhge"ﬁcﬁé‘%r%‘%éi‘b irgge I%Jé)tv the attachment
point ofthenpherylaticptoaieteredibe on the alkylene radical. Examples of arylalkyl radicals include,
but are not limited to, benzyl, phenylethyl, 3-phenylpropyl. The terms "arylallcyl" or "aralkyl" are inter-

W20 éoag%n‘é‘a‘%%égor%%%’ BRARPror tre {SI‘g}%&?@éf@@b{rﬁ?ﬂ%&ﬂg%éz.i-_%cﬁﬂiﬁi%fﬂ@?@'a fhgferms

"(héearylalkyl” or are interprete ilarly except R’ is optionally an aryl or a heteroaryl
radicalin Tbes tthereo factivatipputarathabitetier amarnop! et habunmataerepsrranstiai gpre

brancheg AN ARSI A0 NG S earRanAlomehaLR ne Qhmere carbon

atoms are 5 substituted with one or more halogen atoms. The telin "alkylene" or "alkylenyl" as used

herein denotes a divalent saturated linear hydrocarbon radical of 1 to 10 carbon atoms (efg.b §CH2))or
r

a branchecrelifdien PioHiSst hiRGearE A FaHIAR SYBRBOTE b St Brotid-de. Uk epif/e
-CH2CH{i:RN& &z tnlesaaihanuise indicateduExsantdn themaspohmaihyleng. Be opgpivalences

of an alkylene group are not 10 attached to the same atom. Examples of alkylene radicals include, but
ardhotanmpedts, chemyene! Siagene kREpylaner YaEingE HhesMene, 1,1-dimethyl-ethylene,
butylene, 2-ethylbutylene. The term "alkoxy" as used herein means an -0-alkyl group, wherein alkyl is
as defirg@ appheasvepas/ ety ethexyicat propydeiioi-propyisxy, theBtylmhibitbutplopgptdutyloxy,
pentyl- 15 oxy, hexyloxy, including their isomers. "Lower alkoxy" as used herein denotes an alkoxy
group Wi r’i‘%@“‘?&%é’g éﬁ)ﬁyﬂb(b‘f%% rg%"%tﬁeﬂ’/fovtﬂha/tﬁ)éﬁ g f}kﬁ%1 a&%&v)ﬁa% Egtsado fe g%ﬂr%?g?g to an-0-
alkyl whetsinaioisiClardior, Theipaitil ohyidioxyalkyl” as used herein denotes an alkyl radical as herein
defined wherein one to three hydrogen atoms on different carbon atoms is/arc replaced by hydroxyl

9[OUPS 2 RIS, i'%'ﬁ%%U'!;%wii; @ngﬁéie%ﬁ;ggggméy% HaEthNELSImelars 19, sraup of formula

-S(=0)2 erein R'is aryl respe _ and aryl are a$ defined herein. The ferm
"hateroalkylsuliony” as usbohhereindeiord hereim atervstes a group of formula -S(0)2R wherein R. is
"heteroalkyl" as defined herein. The terms "alkylsulfonylamino™” and "arylsulfonylamino"as used herein

refers tg.a,groumpfsandoimuin. RS- N2RMILIERR I RIM-ArAYhiRSRRCENRIYIR: i hydeagen or

Calkyl, and alkyl and aryl are as defined herein. The term "cycloalicyl” as used herein refers to a
saturatdeaviobydisisravieitise seraritafBik ambhior sorpasitopiE &ridptlyl, Whibpentyl,
cycloheyyl, YSIRsRMLRY SHHOREY N WRARRIRIAPRG TGP 2009/ ERcording to generic

Formula TT which comprises the exemplified Btk inhibitor compounds of Formulae Ii-1 and H-2.
20 In one embodiment of the present invention, there is provided a compound according to generic
Formula 11 which comprises the exemplified Btk inhibitor compounds of Formulae III-1 to 11~

36.

The present application discloses 5-phenyl-1H-pyridin-2-one and 6-phenyl-2H-pyridazin-3-one

derivatives according to generic Fornmiae J-111



-22- "C3cycloalkyl" as used herein refers to an cycloalkyl composed of 3 to 7 carbons in the
Garbocyclic ring. The term carboxy-alkyl as used herein refers to an alkyl moiety wherein one,
hydrogen ¥R #&ken replaced with a carboxyl with the understandlngpﬂ%m(ﬁfﬂﬁ({gdf attachment
of the hetero- 5 alkyl radical is through a carbon atlt%n The term "carboxy" or "carboxyl" refers to a
-CO2H moiety. The term "heteroaryl" or "heteroaromatic” as used herein means a monocyclic or
bicyclic radical of 5 1o 12 ring atoms having at least one aromatic ring containing four to eight atoms

per ring, ma:orpratlng one or more NHO, of S teroatoms, the rEma ing ring atoms being carbon,

two substituents selected from hydroxy, cyano, alkyl, alkoxy, thio, lower haloallcoxy, alkylthio, halo,

lower haloalkyl, a(ﬁllsulflnyl alkylsulfonyl, halogé amino, alkylamino, dlal@%mlno aminoallcyl,

alkylaminoatkyl, and dialkylaminoalkyl, n|tro alkox rbo éland rba alkylcarba
%?%é?ﬂ)g }a%%cllc

d.alkylc“é]ilsé’l’?{&% efﬂ/ft?i%%ﬂ#&??*%ﬁl%w&arﬁ Py 8H§}| %‘?{"8 %?Rp‘i%?%f’
moietiegetRghudehb B sdg-pot lmiteth el @Ithélodalmécﬁ%ﬁﬂ@élﬂs/hmd)eiﬂlb@ﬂnﬁylbrbeﬁﬁﬂtfﬁahmahw:tu—

benzoxazole, benzisoxazo le, benzothi and be othiazole, BIC s can be optionally
SubCt 80 BHHGNHER Mg HOWGUa I R G RAEh Ha IS e AR A RIS B, o6
The terpoiRigregyeids, phetdckcibaliyiiairhetetedyeleitas used herein denotes a monovalent
saturated cyclic radical, consisting of one or more rings, preferably one to two rings, including

spirocyclic rin st ms, of thre toe e Incorpor e OLE. i oatoms
(choser‘lij %‘rom%\f’g or éf)dr)% IE)Y aein W cﬁfé}a?nmgg o¥n§ﬁ'9[8e |r? é)slegr%c? %&ﬁ@g}lté Ctttra WI'[ tt%Jrne or
more, piefarablysmammok inwecsubsiitu éntsseleotedfpdiospiyelipase- Gxoyhuyhnm 30nowernddksd riower
alkoxy, Iower aloalkoxy, alkylthio, halo, | rhaloal1¥ h¥dro>é¥al I n| 9, !J I}/carbo Iamlno
alkyla ﬁ?deg uﬁ?&%{%‘ @Uﬁberqﬁt%{ﬁ(y inoSafton ar%?amllﬁosu Shi, @ylsﬁ%’n
aryl&ullgﬁyglaﬁ&uﬁ@palkﬂammmny Mwmmo@mmnymma 2&&&/0&&12&4%&?{&@2@99@*@0875
-23- allcylcarho on Iam nIe herwsel icated. Exa les terocycllc
radicalsQy E@ﬁdé’%ﬁ@ngﬁﬁ‘\ gd(’%e &ﬂ S}?r%l?d%yﬁ%exa yed?ogzgplngls eﬁ}
tetrahyquiﬂtﬁmyhhﬁﬁmﬁydrﬁblmngMpxaﬂqiadﬂdm thialzglidinyditisoskaz elittirmyhinso Ef;drmjmynds
pipera rid tetrah yrany I thlomo I| uinuclidi ) nd |m|dazoI| yl 5
Commd’&%‘f%z@ Q’%ﬁ%&ﬁ#’éﬁ) gcé?ﬁn A’tr)g%%o 'ﬁy%nl%oo%etyry n$ Hos‘?')(neres
(Atm), Srharakidyeladds 3. Chhonanel{ QB NIor B%}melaeﬁuf&meaabomyhﬂgbe);sdﬁtéfm tbhrtyteat-
py carbonate or boca dnde n), but ( u m|c st |stration
bem(?f1 @ ]benz O Carbe ony%%@ﬁor )ﬁi%%)r on;ﬁ"dg)mldla%zl% glgérl)n qan
1,4 dlambiaymjm@fz @ﬁ@mﬂo@macahqmmmmwmﬁmmm(m@hﬁrmmm ene- 10
acetone d |azab|c 3,01 N dla abic 5 4.0 (DBUL),
N,N' dlé’yéﬁ]o ze'l cardbmldll%rcl éﬂ’& ﬁ%’ ldnu(ﬁl?oroﬂtiacg\%%ﬁ%ﬁ flfj?foron(j’lt(i:? étri}é%(%aﬁn § iethyl
azodlcardameyjam:(;ﬁ&mr d1hm¢propylazodlcarboxylate (DIAD), di-iso-butyl-

The phrase “a” or “an” entity as used herein refers to one or more of that entity; e.g., a com-
20 pound refers to one or more compounds or at least one compound. As such, the terms “a” (or

an’), “one or more”, and “at least one” can be used interchangeably herem.

The phrase "as defined herein above” refers to the broadest definition for each group as provided
in the Summary of the Invention or the broadest claim. In all other embodiments provided
below, substituents which can be present in each embodiment and which are not explicitly

25  defined retain the broadest definition provided in the Summary of the Invention.



aluminumhydride (DIBAL or DIBAL-H), di-iso-propylethylaminc (DIPEA), N,N-dimethyl acetamide

(DMA), 4-N,N-dimethylaminopyridine (DMAP), N,N-dimethylformamide (DMF), 15 dimethyl sulfoxide

(DMSO), WO H&MHénylphosphino)ethane (dppe), 1,1"-his-(diphenyl- phbg |F1‘8’)“f’é’r;’r‘l§ggne (dppf),

1-(3-dimethylaminopropy1)-3-ethylcarbodiimide h}i%[ochloride (EDCI), ethyl (Et), ethyl acetate (EtOAC),

ethanol (EtOH), 2-ethoxy-2H-quinoline-I-carboxylic acid ethyl ester (EEDQ), diethyl ether (Et20),

0-(7-azabenzotriazole-1-y0-N, N,N'N'-tetramethyluronium. hexafluor S cetic acid (HATU),
dl??_i%lA 185 Rﬁ%galgjdon, \éfg‘%{ler At méié)tlg: Si% T m%ﬁ?oc%b 02 cqftill(fn, %%

acetic ) MREINE ydroxy* enzotriazole pressure liquid chromatography
(HPLC)eigs-fropanet(d P Axditehmphiexathmethiyl bisilaazans (i MDS) aethanchdde0iymnelting point
(mp), MeS02- (mesyl or Ms)".methyl (Me), acetonitrile (Me -chjar : icacid. (MCPBA),
mass ng)%e%tt?ﬁmtgh | r?w% : e %?%H@%%ﬁ té:(r% W‘E’?%{f ravnitgs%)gcgmf#i%ae%%%g%?écga??bﬁy%hydride
(NCA), dMrdhiprosemtiniiiee (NEIS), themattaydnod moprelives( i k)N soaghrypiat ohidamet IINIR), pyri- 25
dinium chlorochromate (PC ridinium dichromate (PDC), nyl. (Ph),.p (PR ropyl (i-Pr),
po hds” f)%creésqll?gr‘gq(ﬁscﬁt((%%%%%e .%1[8&(]%'};‘? ?’r%gnﬁn %gr%\%é?é%?g tl%}?dlgslg)a, '?ér‘t%%%k%r%deﬁ%&%tyl or
t-BuMe@si $TRDMS)mirmethy lencimep@ Aot B30t 221816 teteimetnd phoe tidinentpoxpld(FTEMPO),

triflate or CE3502- (T1), trifluproacetic acid (TEA),.1,1'-bis- - leframethylheptane:28idipne
(TMH D??‘ES‘-%%S r%t 70 r%%%léfsff[ﬁﬁfﬁ%) ﬁ?é%ééer%tgfﬁ%/I%?gé?ﬂin%%%ét%%um%borate (TBTU), thin layer
chromattsguaghy: (Do@hrtettahydrofuran (THE), trimethylsilyl or Me3Si (TMS), p-toluenesulfonic acid
monohydrate (TsOH or pTsOH), 4-Me-C61-11S02- or tosyl (Ts), N-urethane-N-carboxyanhydride

(U'\_'CAA&%@X%@%@H%&%@%Eeaﬂéaﬁlmwmgdteﬁl%&@%he%ml'Q;})n isQsid) isarondaRys(sec-).
tertiary ([err-) and neo have their customary WO 20091098144PCT/EP2009/050875 -24- meaning

whiéh usssgath anleKyrrdoiety beRRyaId ansPRIB St ey tRGBIAENClature in Organic Chemistry, IUPAC
1979 Pergamon Press, Oxford.). Examples of representative compounds encompassed by the present

inventiopmanehwithindhaseape of Rednventien atkcprovided vartheiédi ayitgdlabley thesesexamples
and preparations 5 which follow are provided tq enabl lﬂl]‘]%sfj’e skiél}gd in the art { moreﬁslfaril.
understiHBCHH EEITS R B RIS S Hrt SRS, PRy SHBUTR S Beh 885 eI N ASHRY e scope

of the inygtiane buhnesalyAasdeingdllusirasiveand rapresantative theseeidn generddfihel as
nomenclature used in this Application is ga ed.on AUTO OMJDM v4.0, a %ell-.stein InstituteR‘,
computefIgERFEYSIR FDHLOG SHEREEBN BYTUPACARESRTRRR MR AT 8 IF T BiBr &S &
disprepancydeimesn depisied stivgikire and a name given that structure, the depicted structure is to
be accorded more weight. In addition, if the stereochemistry of a structure or a portion of a structure is

not indicated with, e.g., bold or dashed lines, the structure or porti fiihe. structure isito be.
interpretec Cgsd%ggrrh%%csgfﬁél ré’llpéqlécrz%}zs}gr%%trgngflé. ,Xgﬁéefglgerp%%%n%xg&rﬁﬁ}és (%J pyrid%:noncmg
compountisaceds dimgltygeoeteiFednolte pratitiSweveintXdsifierds @HearNaCThg asmpounds

may beiﬁcﬁ%ﬁé"ﬁ&é’n@ 8%%@("1@%&%8@16&? E%(e:reyd(l)ltrheesr ggcgnerseﬁgpegdg'om:%g%(ﬁm%g? of substituents

and/or variables are permissible only if such compounds result in stable compounds.

20 The symbols "*" at the end of a bond or " "~~~ " drawn through a bond ecach refer to the point
of attachment of a functional group or other chemical moiety to the rest of the molecule of which

it is a part. Thus, ¢.g.:
MeC(=0)OR? wherein Ré = +—< or 4= ==%> MeC(=0)0—<]

A bond drawn into ring system (as opposed to connected at a distinct vertex) indicates that the

25 bond may be attached to any of the suitable ring atoms

The term “optional” or “optionally” as used herein means that a subsequently described event or
circumstance may, but need not, occur, and that the description includes instances where the

event or circumstance occurs and instances in which it does not. For example, “optionally sub-



TABLE I. Nomenclature(M+H)t 1-1
6-Dimethylamino-2-(3-{1-methy1-5-[5-(morpholine-4-carbonyl)-pyridin-2-

ylamino]-8¥&x#%/8%81R dro-pyridin-3-yll-phenyl)-3,4-dihydro-2H-isoquin- SfEESAE Y] .o
6-Dimethylamino-2-(2-hydroxyrnethy1-3- {1- meth)@-S 15-(morpholine-4-
carbonyl)-pyridin-2-ylamino]-6-oxo-1,6-dihydro-pyridin-3-y1)-phenyl)-3,4- dihydro-2H-isoquinolin-1-one

609.1 I- 3 6- l,meth | t - r

11t~
pyridin- 5 altgflnlno")]c-l %@%pﬁ% (ﬁuy ro- pyrld&t %ﬂé&% %)611 %nyl% Eﬁ#ﬁ?ﬁ %?—I %%g?ﬁcﬁlﬁugséﬂle 593.3
-1 ent.
7-tert-Buty1-3-(3-11-methy1-5-[5-(morpholine-4-carbonyl)-pyridin-2-ylamino]-6-oxo-1,6-dihydro-pyridin-

3-y11 -phepy R i listipne 290 tha¥Q %99@499@%&%@ B2BRYRR08¥E n2BrhH-Fescrip-
7-Dimethylamino-3-(2-methyl-3- {1- methﬁl -5- ILmor 0 line-4-carbony1)-
-y

pyridint®iylaiiisy s1ess- ﬂ@éi%ﬁrﬁlﬁﬁ T SRR FUFE S deiRiFcu B he &R0 19 1

5 "absent", the atoms linked to the substituents are then directly connected.

The term "about" is used herein to mean approximately, in the region of, roughly, or around.
When the term "about” is used in conjunction with a numerical range, it modifies that range by
extending the boundaries above and below the numerical values set forth. In general, the term
"about" is used herein to modify a numerical value above and below the stated value by a

10 wvariance of 20%.

Certain compounds of formulae I-Ill may exhibit tautomerism. Tautomeric compounds can exist
as two or more interconvertable species. Prototropic tautomers result from the migration of a co-
valently bonded hydrogen atom between two atoms. Tautomers generally exist in equilibrium
and attempts to isolate an individual tautomers usually produce a mixture whose chemical and

15 physical properties are consistent with a mixture of compounds. The position of the equilibrium
is dependent on chemical features within the molecule. For example, in many aliphatic alde-
hydes and ketones, such as acetaldehyde, the keto form predominates while; in phenols, the enol
form predominates. Common prototropic tautomers inciude keto/enol (-C(=0)-CH- <
-C(-QH)=CH-), amide/imidic acid (-C(=0)-NH- «> -C(-OH)=N-) and amidine (-C{=NR)-NH-

20 «» -C{(-NHR)=N-) tautomers. The latter two are particularly common in heteroaryl and hetero-

cyclic rings and the present invention encompasses all tautomeric forms of the compounds,

Technical and scientific terms used herein have the meaning commonly understood by one of
skill in the art to which the present invention pertains, unless otherwise defined. Reference is
made herein to various methodologies and materials known to those of skill in the art. Standard
25 reference works setting forth the general principles of pharmacology include Goodman and
Gilman's The Pharmacological Basis of Therapeutics, 10" Ed., McGraw Hill Companies Inc.,
New York (2001). Any suitable materials and/or methods known to those of skill can be utilized
in carrying out the present invention. However, preferred materials and methods are described.
Materials, reagents and the like to which reference are made in the following description and

30 examples are obtainable from commercial sources, unless otherwise noted.



6-Dimethylamino-2-(3- {1-methy1-545-(morpholine-4-carbonyl)-pyridin-2-
ylamino]-6-oxo-1,6-dihydro-pyridin-3-y1}-pheny1)-2H-isoquinolin-1-one 577.1 111-2
6-Dimethyf&ehii62%4hethyl-3- {1-methy1-545-(morpholine-4-carbony1)-FCT/EF2009/450875
pyridin-2-ylamino]-6-oxo-1,6-dihydro-pyridin-3-y11 Bhenyl) -2H-isoquin- olin-l-one 591.1 I11-3
6-Dimethylamino-2- (2 hydroxymethy1-3- {1- methy21 545-(morpho line-4-

carbon dln -6-0xQ-1,6-dihydro-pyri |n- en isoquing lin-1-one 607.2
o (R RGN, BoES 5 GRS EE G GOty 22 ant combiRion
hydroxyﬂaﬁtim/i-mam;ydlldyihﬁyletHbekyHiﬁ%i@mydrb‘-mﬂdﬂmﬁmﬂ:ﬂoayeljﬂlyfurﬂayle&‘ﬁewdéthamino-2-
{2- hydrox y1- - m -1 ,razol -3- ylamln 6 O%O- 1,6-dihydro-pyridin-3-y1]-phe
ny11-3 Af%arﬁv ?Tg’ é‘ngﬁo#f‘? éjige?%% opr‘oB 55(5 oxyme ]_a_%q¥ It I¥n as m

{1- meth‘ph@%ﬁmbf@d‘hydmé&mﬁrpbﬁy&)—pymimd%@tarmfm]t@md@ﬁgdﬂapda@ defined above,

-py ridi hen

d|h -2H-i um lin-1- 2-Difluoro X
e R R e R e e P
-phenthﬁsdﬂgetfmkaﬁyhﬁi@Mfafmyd@mQ hlhgbgmnplimﬂ}@nﬁe ﬂe&ﬁe[@hﬁﬁﬁhylmmmmits and thus
{2-hydro 1 3 1 r " -
lin-4- yI §¥H pyr%zﬁ Zpy QX&@ nog(]g gng lhy‘éro pyly c? rnn aﬂf 3 Iesndy d%ﬂﬂ %Irﬂy%lr avﬂﬁ-?s}f]c?quino
lin-1-one t&+9 aﬁk@mﬁwtammm@t@z HiAgrowypruditipy 1u8si¢des 2- hydroxyethyl 2-hydroxypropyl, i-
-methyl-5- é‘ 099 erazine- -|l-car, 1)-pyri lamino X0 6 dro ridjn-3-y11-
phenyl) éyl? }1 F?T%b l}( n% ?P %y%l Q)P%ugy? g Y hy% clxyb yll2 (fwjyg oxyn%%ym ?—

10 hydroxypropyl, and 80 forth Accordingly, as used herein, the term “hydroxyalkyl” is used to
define a subset of heteroalkyl groups defined below. The term -(ar)alky! refers to either an un-
substituted alkyl or an aralkyl group. The term (hetero)aryl or (het)aryl refers to either an aryl or

a heteroaryl group.

The term “acy!” as used herein denotes a group of formula -C(=0)R wherein R s hydrogen or
15 lower alkyl as defined herein. The term "alkylcarbonyl" as used herein denotes a group of
formula C(=0)R wherein R is alkyl as defined herein. The term C,sacyl refers to a group
-C(=0)R wherein R is hydrogen or C;.salkyl. The term "arylcarbonyl” as used herein means a
group of formula C{(=0)R wherein R 1s an aryl group; the term "benzoyl” as used herein an

"arylcarbonyl" group wherein R is phenyl.

20 The term “alkyl” as used herein denotes an unbranched or branched chain, saturated, monovalent
hydrocarbon residue containing 1 to 10 carbon atoms. The term “lower alkyl” denotes a straight
or branched chain hydrocarbon residue containtng 1 to 6 carbon atoms. "Ci-yp alky!" as used
herein refers to an alkyl composed of 1 to 10 carbons. Examples of alky! groups inciude, but are
not limited to, lower alkyl groups include methyl, ethyl, propyl, i-propyl, n-butyl, i-butyl, -butyl

25  or pentyl, isopentyl, neopentyl, hexyl, heptyl, and octyl.

When the term “alkyl” is used as a suffix following another term, as m “phenylalkyl,” or
“hydroxyalkyl,” this is intended to refer to an alkyl group, as defined above, being substituted
with one to two substituents selected from the other specifically-named group. Thus, e.g.,
“phenylalky!” denotes the radical R'R"-, wherein R'is a phenyl radical, and R" is an alkylene
30 radical as defined herein with the understanding that the attachment point of the phenylalkyl
moicty will be on the alkylene radical. Examples of arylalkyl radicals include, but are not

limited to, benzyl, phenylethyl, 3-phenylpropyl. The terms “arylalkyl” or "aralkyl" are inter-



1-10 2-(2-Hydroxymethy1-3- {1-methy1-545-(morpho line-4-carbonyl)-pyridin-2
ylaminol-6-o0xo-1,6-dih dro-pyridin-3-y11-phenyl)-6-methylamino-3,4-dihlydro-2H-iso uino lin- 1-one
WO 200958549BBHEP2009/050875 -26- 1 ' 2- CT/EF2009/050875
{3-[5-(1—tert-Butyl-lH-pyrazol-3-y|amino)-l-methybq-_oxo-l,6-dihydro- .
pyridm-3-y11-2-hydroxymethyl-pheny1{ -6-cyclopropy1-3,4-dihydro-2H-iso- quino [in- 1-one 1-12
6'CyC|O r 1-2.-% 45-(1- tl&ylrl -PVI d-9- . I 1 " "

s R QYF‘Fa‘?-% {8905 "(hearylalkyl” or "(hetyaralkyl”
}-1-meﬁ1§§- %0 3&& fgro-pgs’r%?n-g-yl -%f]hy roxymeth)gl-% &érr%’yell{ -%,4(-)5 iﬁ\yed?%r-% -isg(rq%ino [in-l-one
1-13 2ifefpr¢lCyuidmdxyxcept R' is optionally an aryl or a heteroaryt radical.
1H-pyrazol-3-ylamino)-1-methy1-6-oxo-1,6-dihydro-pyridin-3-y1]-2-hydroxymethyl-phenyll

-6-cyclapropyi3 Az dhNd e 2 isaguingdinkores - - GYRIARIIPYd (s RydranymatBimdred
1-methyl-6-0x0-541-(2,2,2-trifluoro-ethyl )- 1 -6pyrazo[-3-ylamino]-1,6-dihydro-pyridin-3- Il -phenyl)-
3,4-dihgkrbL 2iresatippipsidgagontaining 1 to carbon atoms wherein one or more carbon afoms are

5 substituted with one or more halogen atoms.

The term "alkylene” or “alkylenyl" as used herein denotes a divalent saturated linear hydro-
carbon radical of 1 to 10 carbon atoms {e.g., (CH;),)or a branched saturated divalent hydro-
carbon radical of 2 to 10 carbon atoms (e.g., -CHMe- or -CH,CH(i-Pr)CH:-), unless otherwise
indicated. Except in the case of methylene, the open valences of an alkylene group are not

10 attached to the same atom. Examples of alkylene radicals include, but are not limited to,
methylene, ethylene, propylene, 2-methyl-propylene, 1,1-dimethyl-cthylene, butylene, 2-ethyi-

butylene.

The term "alkoxy" as used herein means an -O-alkyl group, wherein alkyl is as defined above

such as methoxy, ethoxy, n-propyloxy, i-propyloxy, n-butyloxy, i-butyloxy, r-butyloxy, pentyl-
15 oxy, hexyloxy, including their isomers. "Lower alkoxy" as used herein denotes an alkoxy group

with a "lower alkyl" group as previously defined. "C;-1¢ alkoxy" as used herein refers to an-O-

alkyl wherein alkyl 1s Cyso.

The term "hydroxyalkyl" as used herein denotes an alkyl radical as herein defined wherein one to

three hydrogen atoms on different carbon atoms is/are replaced by hydroxyl groups.

20 The terms "alkylsulfony!" and "arylsulfonyl" as used herein refers to a group of formula
-S(=0),R wherein R is alkyl or aryl respectively and alkyl and aryl are as defined herein. The
term “heteroalkylsulfonyl” as used herein refers herein denotes a group of formula -5(=0)R

wherein R is “heteroalkyl” as defined herein.

The terms "alkylsulfonylamino" and "arylsulfonylamino"as used herein refers to a group of
25  formula -NR'S(=0),R wherein R is alkyl or aryl respectively, R’ is hydrogen or C;.alkyl, and

alkyl and aryl are as defined herein.

The term “cycloalky!” as used herein refers to a saturated carbocyclic ring containing 3 to 8

carbon atoms, i.c. cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl or cyclooctyl.



6-Cyclopropy1-2- {3- [5-(1-cyc lopropyl-1H-pyrazol-3-ylamino
)-1-methyl-6-1-150x0-1,6-dihydro-pyridin-3-y1]-2-hydroxymethyl- phenyll 4-dihydro-2H-isoquinolin-I-
one 1- 16%’%29%?ﬂ§ﬂé‘fmno 2-(2-hydro xymethyl-3- ii -methyl-5-[5-(4-met %"’S}% 09/056875

e_razm -l-yD)-pyridin-2-ylamino]-6-oxo-1,6-dihydro- p__%ﬁlﬂdln -3-yl 1 -pheny1)-3,4- dihydro-2H-isoquino
[in-1-one 1-17 6-Cyclopropyl-2- {2-hydroxymethy1-341-methy1-5-(1-methyl-1H-pyrazo 1- 3-ylamino

)-6-oxas,6-dihydro-pyridin-3 u -3,4- A .
e e U e

ihydro- pyrlchm@g -yl]-phenyl} -3,4- dlhydr02H |soqumoI|n -l-one 1-19 6-Cyclopropyl-2-
{2-hydroxymethy1-3-15-(1-isopropyl-1H-pyrazo 1-3-3/1- amino

)-1-metfyl- @%Qa}b@@Wgﬁ@agﬂigwh%&’&l]f&@%r}ﬂ{iﬁﬂ{ﬁ' RylERpaitisRa BRiND00ech-20m has
6-(1-Fluoro-cyclopropy1)-2-(2-hydroxymethyl-3- { 1-met h

yI-5-[5- bﬁ@@rﬁ%ﬁ?@%&%%}?@@ﬂﬁm@?mm sl 10, A BLRRRAIRG Pyt ey O asSIP3

A-dihydrias ?Md%iqglﬂﬁdﬂ%ﬂa%%én%%oﬁmDT‘K@M“B&%@Y’ or “carboxyl” refers to a —CO,;H
{2-hydroxymethy1-3[I-methy1-5-(5-morpho lin-4-ylpyridin-2-ylamino)-6-oxo-1,6-dihydro-pyridin-3-y I]

-phenyM®Be3d ihydro2H-isoqu inolin-l-one WO 2009/098144PCT/EP2009/050875 -27-
The term "heteroaryl” or "heteroaromatic" as used herein means a monocyclic or bicyclic radical
of 5 to 12 ring atoms having at least one aromatic ring containing four to eight atoms per ring,
incorporating one or more N, O, or S heteroatoms, the remaining ring atoms being carborn, with

10 the understanding that the attachment point of the heteroaryl radical will be on an aromatic ring.
As well known to those skilled in the art, heteroaryl rings have less aromatic character than their
all-carbon counter parts. Thus, for the purposes of the invention, a heteroary! group need only
have some degree of aromatic character. Examples of heteroaryl moicties include monocyclic
aromatic heterocycles having 5 to 6 ring atoms and 1 to 3 heteroatoms include, but is not limited

15 to, pyridinyl, pyrimidinyl, pyrazinyl, pyrroiyl, pyrazolyl, imidazolyl, oxazol, isoxazole, thiazole,
isothiazole, triazotine, thiadiazole and oxadiaxoline which can optionally be substituted with one
or more, preferably one or two substituents selected from hydroxy, cyano, alkyl, alkoxy, thie,
lower haloalkoxy, alkylthio, halo, lower haloalkyl, alkylsuifinyl, alkylsulfonyl, halogen, amino,
alkylamino,dialkylamino, aminoalkyl, alkylaminoalkyl, and dialkylaminoalkyl, nitro, alkoxy-

20  carbonyl and carbamoyl, alkylcarbamoyl, dialkylcarbamoyl, aryicarbamoyl, alkylcarbonylamino
and arylcarbonylamino. Examples of bicyclic moieties include, but are not limited to, quinolm-
yl, isoquinolinyl, benzofuryl, benzothiophenyl, benzoxazole, benzisoxazole, benzothiazole and
benzisothiazole. Bicyclic moieties can be optionally substituted on either ring; however the

point of attachment is on a ring contaming a heteroatom.

25 The term "heterocyclyl”, “heterocycloalkyl” or "heterocycle” as used herein denotes a mono-
valent saturated cyclic radical, consisting of one or more rings, preferably one to two rings, in-
cluding spirocyclic ring systems, of three to eight atoms per ring, incorporating one or more ring
heteroatoms (chosen from N,O or S(O)o»), and which can optionally be independently substitu-
ted with one or more, preferably one or two substituents selected from hydroxy, oxo, cyano,

30 lower alkyl, lower alkoxy, lower haloalkoxy, alkylthio, halo, lower haloalkyl, hydroxyalkyl,
nitro, alkoxycarbonyl, amino, alkylamino, alkylsulfonyl, arytsulfonyl, alkylaminosulfonyl, aryl-

aminosulfonyl, alkylsulfonylamino, arylsulfonylamino, alkylaminocarbonyl, arylaminocarbonyl,



1-22 6-(Ethyl-methyl-amino)-242-hydro xymet hy1-3- (1
-methy1-545-(morpholine-4-carbonyl)-pyridin-2-ylamino]-6-oxo-1,6-dihydr Cp ridin-3-yllpheny 0-3
4-dihydro¥of 2684 8#HE lin-l-one  6-ten-Butyl-2-(2-hydro xymeth y1.-3- {8 ﬁ@ﬁ%@/‘i @y"’f&@norpho I
ine-4-carbon1-23y1)-pyridin-2-ylaminol-6-oxo-1,6- ghydro pyridin-3-y11-phenyl)-3,4-di-
hydro-2H-isoquinolin-1-one  6-(1-Difluoromethyt-¢yclopropy1)-242- hydroxymethyl -3- { 1-methyl-545-

| -24(m ho li ne- -4-carbo n ridin-2-ylamin 0-1,6-di p

henyl)- @@ di ?1)5) 1%%qau nofg nl m¥ OZgngJ%? oprci)sgy %2%92{%1 dg ‘@Ff i]l%%%r{ofyrﬁlecthyl 5
-[544- medh'[}dkpmclude but are not 11m1ted to, azetzdmyl pyrrohdmyl hexahydroazepmyl oxetanyl,

iperazin ridin- mln I lin-
s R R R U

pyridiniZipdamind 1 pirenididy6- MM@W@wB%mnwLﬁﬂ;dm}ﬂdmﬁ@qdmn!dﬁ%me'l 1-27
6-tert-Butyl-2-(2-hydroxymethy1-3- (1-methyl-5-[544-methyl-piperazl-

S A g e G 1200

hyl-piperdgiiss 1Py AdwzrhisyylamiA o 1nemsRs- @@&Mr@%%]diﬁ%b\yﬁowﬁmwé (Boc), di-tert-
d'hydrooa@i'ﬁ%emc[i{ﬁte’l'o‘i’%%c%&%drme (BOC,0), benzyl (Bn), butyl (Bu), Chemical Abstracts

Registration Number (CASRN), benzyloxycarbonyl (CBZ or Z), carbony! ditmidazole (CDI),
1,4-diazabicycio[2.2 2]octane (DABCO), diethylaminosulfur triffuoride (DAST), dibenzylidene-

10 acetone (dba), 1,5-diazabicyclo[4.3.0]non-5-ene (DBN), 1,8-diazabicyclo[5.4.0]undec-7-ene
(DBU), N,N'-dicyciohexylcarbodiimide (DCC), 1,2-dichloroethane (DCE), dichloromethane
(DCM), diethyl azodicarboxylate (DEAD), di-iso-propylazodicarboxylate (DIAD), di-iso-butyl-
aluminumhydride (DIBAL or DIBAL-H), di-iso-propylethylamine (DIPEA}, N,N-dimethyl
acetamide (DMA), 4-N N-dimethylaminopyridine (DMAP), N,N-dimethylformamide (DMF},

15 dimethyl sulfoxide (DMSO), 1,1-bis-(diphenyiphosphino)ethane (dppe), 1,1-bis-(diphenyl-
phosphino)ferrocene (dppf), 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride
(EDCD), ethyl (Et), ethyl acetate (EtOAc), ethano! (EtOH), 2-ethoxy-2H-quinoline-1-carboxylic
acid ethyl ester (EEDQ), dicthyl ether (Et,0), O-(7-azabenzotriazole-1-yI)-N, N,N'N’-tetra-
methyluronium hexafluorophosphate acetic acid (HATU), acetic acid (HOAc), 1-N-hydroxy-

20 benzotriazole (HOBt), high pressure liquid chromatography (HPLC), iso-propanol (IPA), lithium
hexamethyl disilazane (LIHMDS), methanol (McOH), melting point (mp), MeSO,- (mesyl or
Ms), , methyl (Me), acetonitrile (MeCN), m-chloroperbenzoic acid (MCPBA), mass spectrum
(ms), methyl t-butyt ether (MTBE), N-bromosuccinimide (NBS), N-carboxyanhydride (NCA),
N-chlorosuccinimide (NCS), N-methylmorpholiine (NMM), N-methylpyrrolidone (NMP), pyri-

[
Lh

dinium chlorochromate (PCC), pyridinium dichromate (PDC), pheny! (Ph), propyl (Pr), iso-
propyl (i-Pr), pounds per square inch (psi), pyridine (pyr), room temperature (rt or RT), fert-
butyldimethylsilyl or --BuMe,Si (TBDMS), triethylamine (TEA or Et:N), 2,2,6,6-tetramethyl-
piperidine 1-oxyl (TEMPO), triflate or CF380;- (TH), trifluoroacetic acid (TFA), 1,1'-bis-2,2,6,6-
tetramethylheptane-2,6-dione (TMHD), O-benzotriazol-1-yl-N,N,N',N'-tetramethyluronium

30 tetrafluoroborate (TBTU), thin layer chromatography (TLC), tetrahydrofuran (THF), trimethyl-
silyl or MesSi (TMS), p-toluenesulfonic acid monohydrate (TsOH or pTsOH), 4-Me-CsH450,-
or tosyl (Ts), N-urethane-N-carboxyanhydride (UNCA). Conventional nomenclature including

the prefixes normal (n), iso (i-), secondary (sec-), tertiary (tert-) and neo have their customary



243- {5 -[5-(4,4-Difluoro-pip erid ine-l-carbony | )-pyridin-2-ylamino]-1-
methyl-6-o0xo-1,6-dihydro-pyridin-3-y[} -2-h ydro xym ethyl-pheny0-6-d }
imethylaritd 20/Ritfro-2H-isoquino lin-1-one 1-30 6-Dimethylamino-2F /AT &Hth y1-3- |
-methyl-54 | -methy -5-0 x0-4,5- dihydro-1H-[1,2,4 gi_azo 1-3-ylamino
1-6-ox0-1,6-dihydro-pyridin-3-y11- phenyl} -3,4-dihydro-2H-isoquino [in- 1-one -31
6-Dimethylamino-2(2-hydroxymethy1-3- { | -met] : :

151 Boh S SN ol T My and Klesney, Nenclacre in Organic
,6-dih%dmyﬁdm-wm@%ﬂ)%rgmﬁhydfm@k@sﬁqﬂmolin-I-onc 1-32 6-D imethylamino-242-hydro
xymethy1-3-

[1-methylsoslfa(4sMefviRiRG Rz BslnpbiRye dacim ax@mﬁfpaa@-g%@eaﬁ%dmw@mwhﬁ-m-
phenyl)-3,4-dihydro-2H-isoquinolin-l-one WO 2009/098144PCT/EP2009/050875 -28- 133
6-Dimettaparniiibelngntigysreniotideddm ke piemBIp A3 Hae- BueaF SSATDCH AP0

]-1-methyk6-0.5051 SRy HRPYSIdRsR-Ynd s2s Ryt xymethy: i mbenyidlrd; fnd diyske-2td-iso quino
lin71-one 1-34 6-C yelopropyl-2-(2-hydroxymethyt-3- { 5-[1-(2-hydro xy-2-methyl-propyl)-
1H-pyrarsitze Bt meties-okBey S1m ars- Py Aemsidelrh ap Henine 304-HRpa flﬁgﬁ}-isoquino

tin-1-ong. 33Ot MANINGs&n f nRHBAXY MBI tgradamino)-1-methy1-6- o
x0-1,6-dihydro-pyridin-3 -y1]-2-hydroxymeth yl-p henyl{ -3,4-dih ydro-2Hisoquino lin-1-one

In general, the nomenclature used in this Application is based on AUTONOMTM v.4.0, a Beil-
stein Institute computerized system for the generation of IUPAC systematic nomenclature. If
10 there is a discrepancy between a depicted structure and a name given that structure, the depicted
structure is to be accorded more weight. In addition, if the stereochemistry of a structure or &
portion of a structure is not indicated with, e.g., bold or dashed lines, the structure or portion of

the structure is to be interpreted as encompassing all stercoisomers of it.

TABLE I depicts examples of pyridinone compounds according to generic Formulae I-111
15 wherein X either is CH or N, The compounds may be prepared according to the procedures as

described in the Examples.

TABLE I

Nomenclature (M+H)"

6-Dimethylamino-2-(3-{ 1-methyl-5-] 5-(morpholine-4-carbonyl)-pyridin-2-
1-1 ylamino]-6-oxo-1,6-dihydro-pyridin-3-yi} -phenyl)-3,4-dihydro-2H-isoquin- | 579.2

olin-1-one

6-Dimethylamino-2-(2-hydroxymethyl-3-{ 1-methyl-5-[ 5-(morpholine-4-
-2 carbony!)-pyridin-2-ylamino]-6-oxo-1,6-dihydro-pyridin-3-yl} -phenyi)-3,4- | 609.1
dihydro-2H-isoquinolin-i-one

6-Dimethylamino-2-(2-methyi-3-{ 1-methyl-5-[5-(morpholine-4-carbonyl)-
I3 pyridin-2-ylamino]-6-0xo-1,6-dihydro-pyridin-3-yt} -phenyl)-3,4-dihydro- | 593.3

2H-isoquinolin-1-one

1 7-tert-Butyl-3-(3-{ I -methyl-5-[5-(morpholine-4-carbonyl)-pyridin-2-yl- 001
P amino]-6-oxo-1,6-dihydro-pyridin-3-yl} -phenyl)-1H-quinolin-4-one '




1-36 6-D imethylamino-2-(2-h ydroxymet hy1-3- {545 -(2-metho

xy-ethoxymeth ridin-2-ylamino]-1-methyl-6-oxo-1,6-dihydro-pyridin-3- § hen %3 4-
dihydro- zﬁ’%aéw Hitt4-one 1-37 6-D imethylamino-2-(3- {545 -(2- hydroé (f pO87S
ethy1)-pyridin-2-y1- amino] -1-methy1-6-0 x0-1,6- qg]_ydro pyridin-3 -yt if -2-hydro
xymethylphenyl) -3,4- dlhydro 2H |soqumoI|n -l-onc 1-38

- ; o 177 1
methyl-6-0x0+11,6 peida i A )? Ir'ltgoﬁllj—zl -iIsoquino 1in-

mj@mm@w&uﬂﬁhyéiﬁmymé hsdmm«hmﬁamléspﬂmw}ﬁfémyuww in{2591.1
lamin 31-1-metgyl-g-o x0-1,6-dih ydro-pyridin-3-ylkp henyt} -3,4- dihydro-2H-isoqu ino lin-1-one 1-40 .
6-Dimethylamino- 2 (2-hydroxymethy1-3- {1-methy1-6-0x0-5-[5-(2-0 xopyrrolidin-1-y Imethyl)-pwri
din-2-y |am|no]éﬂﬁmmwmnpwdﬂ@—3 b*n{eﬂghéhw{m@mmdr@%mbommmmahe 1-41 6- {5+ [34

6- DlmeItHylarrln?al 0X( 4 dlhp/grg Ltha mg% 1ilno in ﬁ \%ﬁgﬁ% ﬁ nilﬁotnxtlpgg@yl]-ﬁme]thyl-z-o

xo-1 z-d|hydr) 2pVri IN-3yTamino t oxy otlnamlde 1-42/2-(3-
{545-(4,4- lelljé@mmdtpdammmmélhlyk)tbyy{wM—Znytamfﬁd]ﬁ(mneihql&ﬁx%dMCB}ﬂhhydro-pyridin-3-y1}

“2-hydrggmethylpheny S dmeny R ngrR RSP SRR IBE-R08. 443 | s

ohn-1-one

1-one

6-Dimethylamino-2-(2-hydroxymethyl-3-{ i-methyl-5-[ 5-(morpholine-4-
HI-3 | carbonyD-pyridin-2-ylamino-6-oxo-1,6-dihydro-pyridin-3-yl} -phenyl)-2H- | 607.2
isoquinolin-1-one

1-{5-[3-(6-Dimethyiamino-1-0x0-3,4-dihydro-1H-1soquinolin-2-yl)-2-

1-4 hydroxymethyl-phenyl]-1-methyl-2-oxo0-1,2-dihydro-pyridin-3-yl} -3-ethyl-

urca

6-Dimethylamino-2-{2-hydroxymethyl-3-f | -methyl-5-(1-methyl-1H-
I-5 pyrazol-3-ylamino}-6-o0xo-1,6-dihydro-pyridin-3-yl}j-phenyl}-3,4-dihydro-

2H-isoquinolin-1-one

6-Cyclopropyl-2-(2-hydroxymethyl-3- { I-methyl-5-[5-(morpholine-4-carb-
I-6 onyl)-pyridin-2-ylamino]-6-o0xo-1,6-dihydro-pyridin-3-yl} -phenyl)-3,4-di-

hydro-2H-isoquinolin-1-one

2-(2-Diftuoromethoxy-3-{ I -methyl-5-{ 5-(morpholine-4-carbonyi)-pyridin-
17 2-ylamino]-6-0x0-1,6-dihydro-pyridin-3-yi}-phenyl)-6-dimethylamino-3.4-

dihydro-2H-isoquinolin-1-one

6-Dimethylamino-2- {2-hydroxymethyl-3-{ 1-methyi-5-(5-morpholin-4-yl-
I-8 methyl-pyridin-2-ylamino )-6-ox0-1,6-dihvdro-pyridin-3-yi]-phenyl}-3,4-di-

hydro-2H-isoquinolin-1-one

6-Dimethylamino-2-(2-hydroxymethyl-3-{ 1-methyi-5-[ 5-(4-methyl-piper-
[-9 azine~1-carbonyl)-pyridin-2-ylamino |-6-0xo-1,6-dihydro-pyridin-3-yl} -
phenyl)-3,4-dihydro-2H-isoquinolin-1-one

2-(2-Hydroxymethyl-3- {1 -methyl-5-[ 5-(morpholine-4-carbonyl)-pyridin-2-
1-10 | ylamino]-6-0x0-1,6-dihydro-pyridin-3-yl} -phenyl)-6-methylamino-3,4-di-

hydro-2H-isoquinolin-1-one




6-Cyclopropy1-2-(3- {541 -(2-hydro xy-3-metho

xy-propy1l)-1H-pyrazol-3-ylamino]-1-methyl-6-oxo-1,6-dihydro-pyridin-3-y1
0-3,4-dihy¥fd 288 dtino lin-1-one WO 2009/098144PCT/EP2009/05

6-Cyclopropy1-2(2-hydroxymet hy1-3- t 1-methy|-§§[1-(2-morpho

lin-4-ylethyl)-1H-pyrazol-3-ylamino}-6-oxo-1,6-dihy

s

ro-pyridin-3-yl} -phenyl)- 3 ,4-dihydro-2H-iso quino

10 }

a6 or LB B A2 R Ry e Ay B gl one
1-46 242-Hydrpyidiethy - (idroethydtbdbplvmy jholnyeidpeapyt hyddipydidid/Z-iso-
ylam inoJ]-6-0xo0-1,6- 1'1?31(1 r%ép_yridin-fs-yl} -phenyl)-6-(1—methyljcyclopropyl)-B,4-d i_hy_d ro-2H-isoqu ino
lin-l-one 1-47 89[{){}?nethy?am|no-2-(3- (5-[5-(4-etho xy-p iperidi ne-l-carbo nyl)-pyri din
ylam [ no]-l-mem@fﬁ@m@l@d{hﬂdm} p;tﬁgirﬂ-ﬂ—yjz}&ﬂ}h&wbmjame{hymﬁady&pm-_dihyd ro-2H-isoqu ino
i 3 DS S came Bt S e
-pheny1)-3,4-diwdstis2Hdsoquinolin-1-one 1-49

2-{3-[5-(1-Cyclohexyl-1H-pyrazoi-3-ylamino}- 1 -methyl-6-oxo-1,6-di-

113 hydro-pyridin-3-yl}-2-hydroxymethyl-phenyl} -6-cyclopropyi-3,4-dihydro-

2 H-isoquinolin-1-one

6-Cyclopropyi-2-(2-hydroxymethyl-3- { 1 -methyl-6-ox0-5-[ 1-(2,2,2-tri-

I-14 | fluoro-ethyl)-1 H-pyrazol-3-ylamino}-1,6-dihydro-pyridin-3-yl}-phenyl)-
3,4-dihydro-2H-isoquinolin-1-one
6-Cyclopropyl-2-{3-[5-(1-cyclopropyl-1H-pyrazoi-3-ylamino)- 1 -methyl-6-

1-15 oxo-1,6-dihydro-pyridin-3-yl}-2-hydroxymethyl-phenyl}-3,4-dihydro-2H-
isoquinolin-1-one
6-Dimethylamino-2-(2-hydroxymethyl-3-{ I -methyl-5-[ 5-(4-methyl-piper-

I-16 | azin-1-yl)-pyridin-2-ylamino]-6-0x0-1,6-dihydro-pyridin-3-yl} -phenyl)-3,4- '
dihydro-2H-isoquinolin-1-one
6-Cyclopropyl-2-{2-hydroxymethyl-3-[ 1-methyl-5-( 1-methyl-1 H-pyrazol-

1-17 | 3-ylamino)-6-oxo-1,6-dihydro-pyridin-3-yl]-phenyl}-3,4-dihydro-2 H-iso-
quinolm-1-one
6-Cyclopropyl-2-{2-hydroxymethyl-3-[5-(2-isopropyl-2H-{ 1,2,3]triazol-4~

I-18 | ylamino)-1-methyl-6-0x0-1,6-dihydro-pyridin-3-yl]-phenyl}-3,4-dihydro-
2H-isoquinolin-1-one
6-Cyclopropyl-2-{2-hydroxymethyl-3-[5-(1-isopropyl- 1 H-pyrazoi-3-yi-

1-19 | amino)-1-methyl-6-0x0-~1,6-dihydro-pyridin-3-yl}-phenyl}-3,4-dihydro-2 H-
isoquinolin-1-one
6-(1-Fluoro-cyclopropyl)-2-(2-hydroxymethy!-3-{ 1 -methyl-5-[ 5-(morpho-

1-20 | line-4-carbonyl)-pyridin-2-ylamino]-6-oxo-1,6-dihydro-pyridin-3-yl}-
phenyl)-3.4-dihydro-2H-isoquinolin-1-one
6-Dimethylamino-2- {2-hydroxymethyi-3-[1-methyl-5-(5-morphoiin-4-yl-

[-23 pyridin-2-ylamino)-6-oxo-1,6-dihydro-pyridin-3-yl]-phenyl}-3,4-dihydro-
2H-isoquinolin-1-one




2-(3- (5[5-(Azetidine- 1 -carbonyl)-pyridin-2-ylamino]-1-methy1-6-oxo-1,6- d
ihydro-pyridin-3-y11-2-hydro xymethyl-pheny1)-6-d imethyl am ino-3,4-dirp/dro-2H-iso uino Lin-l-one

1-50 2-(3-¥shEREBEduoro-azetidine-l-earbony1)-pyrid in-2-ylamino]-1-

methyl-6-o0xo-1,6-dihydro-pyridin-3-y1} -2-hydro Xy nethyl-p henyl)-6-dimethy
lamino-3,4-dihydro-2H-iso quino lin-1-o0 ne 1-51 6-Dimethylamino-2-(3- (545-(1,1-dioxo- 1X6-isothi zo

CT/EP2009/450875
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lpl)?/lrrlldﬁw g 2“-I)I/‘I:altlrln iﬁb(ﬁik%'é?ﬁ%/wlé?&gﬁjéﬁ h%‘@%%ﬁ%y&" 3§1{1_51ﬁ§%lf }bsi)[/%ﬁ(eqﬁﬁ%%ﬂe ny1)-3,4-dihydro-2H

-isoquifidin-1+dme-52:8bterHButyidia (2-Yigdroxyrhetiyl-84ditmdtnp5d (B~adipho

155 6ert BT g S AL T 15 (20 b sy 10 (331 |

heptanhe-6-cat @Wﬁmmﬁwb&ﬁmﬁqrb%mmaaw ling-4-carbon-

reny 34 e s Lale A ARG e e

hyl-phenyl)-3,4hgiifhy2itbs@idrisuduiniodrin-l-one . WO 2009/098144PCT/EP2009/050875 -30- -55
6-(1-Difluoromethyl-cyclopropyl}-2-(2-hydroxymethyl-3-{ 1-methyl-5-[ 5-

[-24 | (morpholine-4-carbonyl)-pyridin-2-ylamino]-6-oxo-1,6-dihydro-pyridin-3-
yltphenyl)-3,4-dihydro-2H-1soquinolin-1-one
6-Cyclopropyl-2-(2-hydroxymethyl-3-{ l-methyl-5-[ 5-(4-methyl-piperazin-

1-25 1-yD)-pyridin-2-ylamino]-6-oxo-1,6-dikydro-pyridin-3-yl} -phenyl)-3,4-di-
hydro-2H-isoquinolin-1-one
6-Fluoro-2-(2-hydroxymethyl-3- {1-methyl-5-{ 5-(morpholine-4-carbonyl)-

1-26 | pyridin-2-ylaminol-6-oxo-1,6-dihydro-pyridin-3-yl }-phenyl)-3,4-dihydro-
2H-isoquinolin-1-one |
6-tert-Butyl-2-(2-hydroxymethyi-3- {1-methyl-5-[ 5-(4-methyl-piperazin-1-

1-27 | yD-pyridin-2-ylamino]-6-0x0-1,6-dihydro-pyridin-3-yl}-phenyl)-3,4-di-
hydro-2H-isoquinoin-1-one
6-Cyclopropyl-2-(2-hydroxymethyl-3-{1-methyl-5-[6-(4-methyl-piperazin-

I-28 1-yD-pyridazin-3-ylamino J-6-0x0-1,6-dihydro-pyridin-3-yl}-phenyl)-3,4-
dihydro-2 H-isoquinolin-1-one '
2-(3-{5-[5-(4,4-Difluoro-piperidine- i-carbonyl)-pyridin-2-ylamino]-1-

1-29 | methyl-6-0x0-1,6-dihydro-pyridin-3-yt}-2-hydroxymethyl-phenyl)-6-di-
methylamino-3,4-dihydro-2 H-isoquinolin-1-one
6-Dimethylamino-2-{2-hydroxymethyi-3-[ 1-methyl-5-( I -methyl-5-0x0-4,5-

1-30 | dihydro-1H-[1,2.4]triazol-3-ylamino)-6-ox0-1,6-dihydro-pyridin-3-yi]-
phenyl}-3,4-dihydro-2H-isoquinoiin-1-one
6-Dimethytamino~2-(2-hydroxymethyl-3-{ 1-methyl-5-[5-(2-0xa-6-aza-

I-31 spiro{3.3Jheptane-6-carbonyl)-pyridin-2-ylamino}-6-oxo-1,6-dihydro-
pyridin-3-yi}-phenyl})-3,4-dihydro-2 H-isoquinolin-1-one
6-Dimethylamino-2-(2-hydroxymethyl-3-{ | -methyl-5-[6-(4-methyl-

1-32 | piperazin-1-yl)-pyridazin-3-ylamino]-6-oxo-1,6-dihydro-pyridin-3-y1}-
phenyl)-3,4-dihydro-2H-isoquinolin-1-one




6-Dimethylamino-2-(3- {545-(4-ethyl-piperazin-l-y1)-pyrid in-2-ylaminol -1- methy1-6-0
X0-1,6-dihydro- %I’Idln -3-y1}-2-hydro xymethyl-p heny1)-3,4-dihydro-2H- |so uing lin-1-one 1- 56

6-Dimeth

hif

828y droxymethyl-3- PCT/EP2009/050875

{5-[5-(4-hydroxy-4-methylpiperidine-l-carbonyl)- pyﬁlgiln -2-ylamino]-1-methyl-6-oxo0-1,6-dihydropyridirt-3-
yll -pheny1)-3,4-dihydro-2H-iso qu |no lin-1-one 1-57 N- (6-

fi’i&;&;;';_’g‘g‘”"'h if r%r%) pyrid 41 ﬁ)‘/ﬁalngllﬁ%%éug yrlg ﬁ% m%%ﬁ?g%%égr@;ﬁfoﬁae;ﬂe 1-58 (6-
{543-(6-Bimethyfeiding- jllm’mucﬂ ;A-uietlydro- kafédqdﬁhﬁiﬂﬂ m@rzswaqulr@mm phenyl] -1-met hy
e ISR gD styp e sod et e .5
iro[3.3 Thepta 16-Eyaﬂdpmyﬂl)aey2r¢iwﬂﬂ>§dmth@ﬂ-36{6 kb@&xﬁmwf&mym rp@pyiit
{gh[(;ny!l)l_} dioxo k%%ﬁlonm%o_ Pomr?g- l—ferlq%t%f %C%Sr:l y@r}r}ﬁ (%( 3. yly-phenyl)-
-_1-methy|16po (6 o 6ﬂ¢§rﬂyﬁf2ﬁpgmmmely1 -1- ezmydroxymethyl P hen yl)- 3 4-dihydro- 2H-isc?_ qEJinlo
yridingz-y i B A R aro ey e ke AT s e |

1-35 oxo-1,6-dihvdro-pyridin-3-ylj-2- hydroxvmethyl phenyl}-3, 4 dlhydro 2H-
isoquinolin-1-one
6-Dimethylamino-2-(2-hydroxymethyl-3- {5-[ 5-(2-methoxy-ethoxymethyl)-

I-36 | pyridin-2-ylamino]-1-methyl-6-0x0-1,6-dihydro-pyridin-3-y1} -phenyl)-3,4-
dihydro-2H-isoquinolin-1-one
6-Dimethylamino-2-(3-{5-[5-(2-hydroxy-ethoxymethyl)-pyridin-2-ylk-

[-37 | amino]-1-methyl-6-0x0-1,6~dihydro-pyridin-3-yi}-2-hydroxymethyi-
phenyl)-3,4-dihydro-2H-isoquinolin-1-one
6-Cyciopropyl-2-(3-{5-[ 1-(2-hydroxy-ethyt)-1 H-pyrazol-3-ylamino}-1-

1-38 | methyl-6-0x0-1,6-dihydro-pyridin-3-yl}-2-hydroxymethyl-phenyl)-3,4-di-
hydro-2H-1soquinolin-1-one
6-Dimethylamino-2-{2-hydroxymethyl-3-[5-(5-methanesulfonylmethyl-

1-39 | pyridin-2-ylamino}-1-methyl-6-0x0-1,6-dihydro-pyridin-3-yl]-phenyl}-3,4-
dihydro-2H-isoquinolin-1-one
6-Dimethylamino-2-(2-hydroxymethyl-3-{1-methyi-6-ox0-5-[ 5-(2-0x0-

1-40 | pyrrolidin-1-yimethyl)-pyridin-2-ylamino]-1,6-dihydro-pyridin-3-yl}-
phenyl)-3,4-dihydro-2H-isoquinolin-1-one |
6-{5-[3-(6-Dimethylamino-1-0x0-3,4-dihydro- 1 H-isoquinolin-2-yl)-2-

[-41 hydroxymethyl-phenyl}-1-methyl-2-ox0-1,2-dihydro-pyridin-3-ylamino } -
N-(2-methoxy-ethyl)-N-methyl-nicotiamide
2-(3-{5-[5-(4,4-Difluoro-piperidin-1-yimethyl)-pyridin-2-ylammo |- 1-

1-42 | methyl-6-0x0-1,6-dihydro-pyridin-3-y1}-2-hydroxymethyl-phenyl)-6-di-
methylamino-3,4-dihydro-2 H-isoquinolin-1-one
6-Cyclopropyl-2-(3-{3-[ 1-(2-hydroxy-3-methoxy-propyl)- 1 H-pyrazol-3-yi-

1-43 amino}-1-methyl-6-0x0-1,6-dihydro-pyridin-3-y1} -2-hydroxymethyi-
phenyl)-3,4-dihydro-2H-isoquinolin-1-one




I-62 6-Cyclopropy1-2-(3- {5-[1-(2-dimethylamino-ethyl)-1H-pyrazol-3-ylamino]-
1-methy1-6-ox0-1,6-dihydro-pyridin-3-yl{ -2-hydroxymethyt-pheny1)-3,4- di qydro-Zdeg%g7 uino
lin-I-one Wé?(%’-qq%%%/-1-methy1-ethyl)-242-hydroxymethyl-3- { 1-meth)ﬁ-%-[§?(2009/ B
mor1-63pholine-4-earbonyl)-p yrid in-2-y Lamino]-§50x0-1,6-dihydro-pyrid in-3-y1{ -
phenyl)-3,4-dihydro-2H-isoquino tin-1-one 1-64 6-R2-Hydro xy-ethy 0-meth

yl-am.llu]-z-( -LX‘JIU metl yd_-f‘: = th ﬂ-'_: —-methv]-5-T1-{2- ho Hned-vi-
[5-(m0rpho|ine-g4-e€écr %%Pfﬁl-gy |d?¥%{@m%%ﬁ6%o&10311?6%ihsyérp(-‘pglrrlior%ﬁ)}ﬁ Y
-pheny#3 4-dittydiel 2Hpigerpiideliriomet-085 Beodihele yiardno 23 i3-(Henyl)-
{5-[(2:hydroxy-gthy h {J{ | nel-pyridm-2- ylamino ( -1-methy1-6-0
xo-l,E-dihydr()-%grfgﬁ%%z Zﬂr?\!}ﬁ%h xvme?r%lvlphenv11-3.4-dihvdro-2H-isoquinq Ijn-l-one WO
2009/098144P & TV ERINOSDE0EZE3 -85 5-66- 62 e tyytanyigrpefeziny birpl]-pyridin-

xymethy}:345-(4-hydroxy-3.4.5.6-tetrahydroZki- ipyridinyl61- ne)-l-methy1-6-o
xo-l,Er-}gi%sfdr()-pyP%]} X}));ﬁ] mﬁﬁnéﬁygﬁxé’fg? é?%%&%ﬁu?r@ﬁ%—%ﬁ%%%@Dimethylaminc -2-(3-
{5-[5-(1,1-dioxixEiiRichbnytio 13AL4sy e pyriir-Bne

A

ylamine}-t-methy-6-ox0=1-6=dinydro=pyriding3: 34} =2=hydroxymethyioheny 3 4sditydro=2Hso
quino Iin-l-oneh pG%@(?@ﬁ% %%l%%%;lgaaziﬁg]%ﬁ)ﬁél %?/r%dln@-éy#gﬁ%ﬁﬁl:ngetry1-6-ox01
,6-dihydréépyridirsBiydjie2ehydroxyimathy pypilenyh)lGrdieneinfihimet Byicpidleydro-2H-isoquino

lin-1-ane

propyl)-3,4-dihydro-2H-isoquinolin-1-one

6-Dimethylamino-2-(3-{5-[ 5-(4-ethoxy-piperidine- I -carbonyl)-pyridin-2-
I-47 | ylamino]-1-methyl-6-ox0-1,6-dithydro-pyridin-3-yl}-2-hydroxymethyi-
phenyl)-3,4-dihydro-2H-isoquinolin-1-one

6-Dimethylamino-2-(2-hydroxymethyl-3-{ 5-[ 5-(4-methoxymethyl-piperi-
1-48 | dime-1-carbonyl)-pyridin-2-ylamino]- 1-methyl-6-0xo-1,6-dihydro-pyridin-
3-yl}-phenyl}-3,4-dihydro-2 H-isoquinolin-1-one

2-(3-{5-[5-(Azetidine-1-carbonyl)-pyridin-2-ylamino}- I -methyl-6-0x0-1,6-
1-49 | dihydro-pyridin-3-yl}-2-hydroxymethyl-phenyl)-6-dimethylamino-3.4-di-

hydro-2H-isoquinolm-1-one

2-(3-{5-[5-(3,3-Difluoro-azetidine-1-carbonyl)-pyridin-2-ylamino |- 1-
[-50 | methyl-6-0x0-1,6-dihydro-pyridin-3-yl}-2-hydroxymethyl-phenyl)-6-di-

methylamino-3,4-dihydro-2H-1soquinolin-1-one

6-Dimethylamino-2-(3-{5-[5-(1,1-doxo- 1)°-isothiazolidin-2-ylmethyl)-
I-51 pyridin-2-ylamino}-1-methyl-6-ox0-1,6-dihydro-pyridin-3-yl} -2-hydroxy-
methyl-phenyl)-3,4-dihydro-2H-1soquinolin-1-one

6-tert-Butyl-2- { 2-hydroxymethyl-3-[ 1 -methyl-5-(5-morpholin-4-yl-pyridin-
[-52 | 2-ylamino)-6-0x%0-1,6-dihydro-pyridin-3-yli-phenyl}-3,4-dihydro-2H-1s0-

quimnolin-1-one

6-tert-Butyl-2-(2-hydroxymethyl-3-{1-methyl-5-[ 5-(2-oxa-6-aza-spiro[ 3.3]-
1-53 heptane-6-carbonyl)-pyridin-2-ylamino]-6-oxo-1,6-dihydro-pyridin-3-yl} -
phenyl)-3,4-dihydro-2H-1soquinolin-1-one

6-Dimethylamino-2-(3-{5-[5-(4-ethyl-piperazin-1-yl)-pyridin-2-ylamino}-1-
I-54 | methyl-6-oxo0-1,6-dihydro-pyridin-3-yl}-2-hydroxymethyl-phenyl}-3,4-

dihydro-2H-isoquinolin-1-one




1-69 6-Dimethylamino-2-(3- {545-(3-hydro xy-azetid in- | -y1)-p yridin-2-ylammo] -
1-methy1:6-0x0-1 6-dihydro-pyridin-3-y1{ -2-hydroxymethyl-phenyl)-3,4- dibydrpsaldrisaadino lin-l-one
1-70 2- f Sh%-?(g?%l{g%% amino-pyrid in-2-ylamino)-1-methy[-6-0 PO T
x0-1,6-dihydropyridin-3-y1]-2-hydroxymethyl-pheny -6-dimethylamino-3,4-dihydro-2Hisoquino
lin-1-one 1-71 2- {2-Hydro xymethy1-341-methyt-5-(5-morpho lin-4-yl-pyridin-2-ylamino -

-one

in-l-one

60X Oy A ARG Tty ROy o Wi grf L fS0quino [
1-72 2- (345-(4,4-Difluoro-3,4,5,6-tetrahydro-2H-[1,31bip yri iny1-6'-ylamin(¥- 1-methy1-6-0
x0-1,6-diHydroTpsHtintsyn-JoorgidsssermatAinT It eny iy B imsthy RRmRIS 4y dro-2H-iso g uino
lin-l-one 1-7 ﬁﬁ@gﬁ;&@qﬂ%ﬁi_@mroxymethyl-S-[S-(l-methanesuIfonylmethyt-1Hp
yrazol-3- in0)-1-methyl-6-0x0-1,6-dihydro-pyridin-3-y11-phenyl{ -3,4- dih-ydro-2Htisoquine
1-74 6-Dimethytdrres i apingdd sty Tostiyinieth-| 1-g-gydroxy-4-methyl-
X0-5- 21'9{6’pylﬁ?’égd%é]mé’%gliﬂy?)l?iﬂﬁ'&)zjyﬁd@ﬁwmﬂf@ﬂﬁo%l}mﬁﬁﬁw&r&4'di hydro-
2H-ispquino tin-1-one | 1-75 6-Dimethylamino-2-(2-hydroxymethy1-3- {1-methy
-6-0X0-5-[5-(2-OXBEdIdinPhS pdridiiydy 6“?1%@8?;1Vdf81ﬁyridin-3-yll -phenyl)-3,4-
dihydro=2H-is Jﬁ)u{@g){m[@%%hﬁéﬂ?ﬁﬁiré‘-@:&?@m% AN Rndb Ardiydro-1H-iso quino
tin-2-y1)-2- hydro xymethyl-phenyl]-1-methy1-2-0 x0-1,2-dihydro-pyridin-3-ylamino { -
3,4,5,bltéfahyastmxsidyiikgand-briaethyi-2-oxo-1 ,2-dihydro-pyridin-3-ylammo } -
pyridin-3-ylmethyl)-methanesulfonamide
(6-{5-[3-(6-Dimethylamino-1-0x0-3,4-dihydro-1H-isoquinolin-2-yl}-2-

I-58 hydroxymethyl-phenyl]- 1-methyl-2-0x0-1,2-dihydro-pyridin-3-ylamino } -
pyridin-3-ylmethyl)-carbamic acid methyl ester
6-Cyclopropyl-2-(2-hydroxymethyl-3-{1-methyl-5-[5-(2-0xa-6-aza-spiro-

1-59 | [3.3]heptanc-6-carbonyl)-pyridin-2-ylamino]-6-o0xo-1,6-dihydro-pyridin-3-
y1}-phenyl)-3,4-dihydro-2H-isoquinolin-1-one
6-Cyclopropyl-2-(3-{5-[5-(1,1-dioxo-1A"-thiomorpholine-4-carbonyl)-pyri-

[-60 | din-2-ylaminol-1-methyl-6-0x0-1,6-dihydro-pyridin-3-y1}-2-hydroxy-
methyl-phenyl)-3,4-dihydro-2H-isoquinolin-1-one
6-(Ethyl-methyl-amino)-2-{2-hydroxymethyl-3-[ 1 -methyl-5-(S-morpholin-

1-61 4-yl-pyridin-2-ylamino)-6-o0x0-1,6-dihydro-pyridin-3-yl]-phenyl}-3,4-di-
hydro-2H-isoquinolin-1-one
6-Cyclopropyl-2-(3-{5-[1-(2-dimethylamino-ethyl)- 1 H-pyrazol-3-ylamino}-

I-62 I-methyl-6-0x0-1,6-dihydro —pyridin—3~yl}-2~hydroxymethyl—phenyl)~3 4-
dihydro-2H-isoquinolin-1-one
6-(1-Hydroxy-1-methyl-ethyt)-2-(2-hydroxymethyl-3-{ 1-methyi-3-{ 5-(mor-

1-63 | pholine-4-carbonyl)-pyridin-2-ylamino}-6-oxo-1,6-dihydro-pyridin-3-yl;-
phenyl)-3.4-dihydro-2H-isoquinolin-1-one
6-[(2-Hydroxy-ethyl)-methyl-amino]-2-(2-hydroxymethyl-3- { 1-methyl-5-

1-64 [5-(morpholine-4-carbonyl)-pyridin-2-ylamino]-6-oxo-1,6~dihydro-pyridin-
3-yl}-phenyl)-3,4-dihydro-2 H-isoquinoln-1-one
6-Dimethylamino-2-[3-(5- {5-[(2-hydroxy-ethyl)-methyt-amino }-pyridin-2-

I-65 | ylamino}-1-methyl-6-0x0-1,6-dihydro-pyridin-3-yl)-2-hydroxymethyl-
phenyl]-3,4-dihydro-2H-isoquinolin-1-one




WO 2009/098144PCTTEP2009/050875 -32- 1-77 6-Dimethylamino-2-(3-
{545-(1,1-dioxo-lk41,21thiazinan-2-y1)-pyridin-2- :
ylamino]- BB dk0-1,6-dihydro-pyridin-3-y11-2-hydroxymethylphen§ § L ERU RIS H-isoquino
lin-l-one 1-78 6-Dimethylamino-2-(3- [5-[5-(1,1-diox0-1k6- sothiazolidin-2-y1)-pyridin-2-
ylamino]-1-methy1-6-oxo-1,6-dihydro-pyridin-3-y11-2-hydroxymethylpheny1)-3,4-dihydro-2H-iso quino
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1-80 6108eloprapy-2 Taityyittonyrbiethyhifo f 1-methy-6:46-(2bediyerazarspredt3L- _ |

T PR A e LA R S L prenyt 3y s

hydroxymethy|¢Demgiaitmetioyd-2 30%6-[15 2 dihéros phiieindngtarminio-4-y1)-pyridin-2-

DI St e LBl .90 S iclonamrh o hons ot

-2-hydroxymethiphd pg ) -3idy-dibytieidhbiisdgquihotin-1-one
2-(3-{5-[5-(3,3-Difluoro-azetidin-1-yl)-pyridin-2-ylamino]- 1 -methyl-6-oxo-

1-68 1,6-dihydro-pyridin-3-vl}-2-hydroxymethyl-phenyl)-6-dimethylamino-3,4-
dihydro-2H-1soquinolin-1-one
6-Dimethylamino-2-(3-{5-[5-(3-hydroxy-azetidin- 1-yl}-pyridin-2-ylamino -

1-69 1-methyl-6-ox0-1,6-dihydro-pyridin-3-yl} -2-hydroxymethyl-phenyl)-3,4-
dihydro-2H-isoquinolin-1-one
2-{3-[5-(5-Diethylamino-pyridin-2-ylamino)- 1 -methyl-6-oxo-1,6-dihydro-

I-70 | pyridin-3-yl}-2-hydroxymethyl-phenyl} -6-dimethylamino-3,4-dihydro-2H-
1soquinolin-1-one
2-{2-Hydroxymethyl-3-[ 1-methyl-5-(5-morpholin-4-yl-pyridin-2-ylamino -

1-71 6-ox0-1,6-dihydro-pyridin-3-yl}-phenyl}-6-( i-methyl-cyclopropyl)-3.,4-
dihydro-2H-isoquinolin-1-one
2-{3-[5-(4,4-Difluore-3,4,5,6-tetrahydro-2#-[ 1,3 Tbipyridinyl-6'-ylamino)-

1-72 1-methyl-6-0x0-1 ,6—dihydro~pyridin—3-yl]-2—hydr0xymethyi-phenyi} -6-di-
methylamino-3,4-dihydro-24-1soqumolm-1-one
6-Dimethylamino-2- {2-hydroxymethyl-3-[5-{1-methanesulfonylmethyl-1/-

173 pyrazol-3-ylamino -1 -methyl-6-0x0-1,6-dihydro-pyridin-3-yi]-phenyl} -3,4-
dihydro-2H-1soquinoiin-1-one
6-Dimethylamino-2-{2-hydroxymethyl-3-[ 1-methyl-6-0x0-5-(2-propyl-2H-

I-74 | [1,2,3}triazol-4-ylamino)-1,6-dihydro-pyridin-3-yl]-phenyl}-3,4-dihydro-

2 H-isoquinglin-1-one
6-Dimethylamino-2-(2-hydroxymethyl-3-{ 1-methyl-6-0x0-5-[ 5~(2-0x0-

[-75 pyrrolidin--yl)-pyridin-2-ylamino]-1,6-dihydro-pyridin-3-yl} -phenyl)-3.4-
dihydro-2H-isoquinolin-1-one
6'-{5-[3-(6-Dimethylamino-1-ox0-3,4-dihydro-1H-isoquinolin-2-yl)-2-

1-76 | hydroxymethyl-phenyl]-1-methyl-2-0x0-1,2-dihydro-pyridin-3-ylamino } -
3.4,5,6-tetrahydro-[1,3Tbipyridinyl-2-one




1-83 6-Dimethylamino -2-(2-hydroxymethy1-3- {545-(3-methanesulfonyl-propoxy)-pyridin-2-ylaminok |
-methy1-6-0xo0-1,6-dihydro-pyridin-3-yll - phenyl)-3,4-dihydro-2H-isoquing lin-1-one 1-84
6-DimethyPii/828344 5. [5-(2-hydroxy-ethoxy)-pyridin-2-ylamino] -1- P CT/EP2009/050875

methyl-6-o0xo-1,6-dihydro-pyridin-3-yll -2- hydroxyr@?thyl phenyl)-3,4-dihydro-2H-isoquinolin-1-one
-85 2- (3 1545- (4 Acetyl plperazm -1- yl) pyrldln 2-ylamino p1 methyl -6-0x-

1,6-dihydro 1=3-y11-2=hydro t =B=ghm 0734 0x2H=Isoquino
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{1-methy1-5-
line-4}carbony B pyridiny 2eylamnindp-6-540-1,6-dihydrbipysidiniagejitiinphehyty-éldifethylamino3/4-dihy

dro ZHII qumo

- |n I -0 09/0 1 T/EP2 7 ethylarnlno-z- {2-hydro
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ihydrc-2H-isoqphamh}q%l4euhhy@r@ﬂﬁeﬂqﬂanmhm«2 mm-:hydroxymethyl -345- (|soxazol-3-y1amino -1-
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1-79 hydroxymethyl-phenyl]-1-methyl-2-oxo-1,2-dihydro-pyridin-3-ylammo } -

pyridin-3-yloxy)-acetamide

6-Cyclopropyl-2-(2-hydroxymethyl-3-{1-methyl-5-[5-(2-0xa-6-aza-

[-80 | spirof3.3]hept-6-yl)-pyridin-2-ylamino]-6-0xo0-1,6-dihydro-pyridin-3-yl}-
phenyl)-3,4-dihydro-2 H-isoquinolin-1-one
1-(6-{5-[3-(6-Cyclopropyl-1-0x0-3,4-dihydro-1H-isoquinolin-2-yl)-2-

I-81 hydroxymethyl-phenyl]-1-methyl-2-oxo-1,2-dihydro-pyridin-3-ylamino } -
pyridine-3-carbonyl)-piperidine-4-carbonitrile

6-Cyclopropyl-2-(3- {5-[ 5-(3-ethoxy-pyrrolidine-1-carbonyl)-pyridin-2-yl-
1-82 amino |- 1-methyl-6-0x0-1,6-dihydro-pyridin-3-yl}-2-hydroxymethyl-
phenyl)-3,4-dihydro-2 H-1soquinolin-1-one

6-Dimethylamino-2-(2-hydroxymethyl-3-{5-[ 5-(3-methanesulfonyl-prop-
1-83 oxy)-pyridin-2-ylamino]- 1 -methyl-6-0x0-1,6-dihydro-pyridin-3-yl} -
phenyl)-3,4-dihydro-2H-1soquinoiin-1-one

6-Dimethylamino-2-(3-{5-[5-(2-hydroxy-cthoxy)-pyridin-2-ylamino |- 1 -
1-84 | methyl-6-0x0-1,6-dihydro-pyridin-3-y1}-2-hydroxymethyl-phenyl)-3,4-di-

hydro-2H-isoquinolin-1-one

2-(3-{5-[5-(4-Acetyl-piperazin-1-yD-pyridin-2-ylamino}-1-methyl-6-0x0-
-85 1.6-dihydro-pyridin-3-y1}-2-hydroxymethyl-phenyl}-6-dimethylamino-3,4-
dihydro-2H-isoquinoln-1-one

1-(6- {5-[3-(6-Cyclopropyl-1-0x0-3,4-dihydro- L H-isoquinolin-2-yl)-2-

1-86 | hydroxymethyl-phenyl]-1-methyl-2-0x0-1,2-dihydro-pyridin-3-ylamino } -
pyridine-3-carbonyl)-piperidine-3-carbonitrile

2-(2-acetaldehyde oxime -3-{1-methyl-5-[5-(morpholine-4-carbonyl)-pyri-
1-87 din-2-ylamino]-6-0xo0-1,6-dihydro-pyridin-3-y1}-phenyl)-6-dimethylamino-

3,4-dihydro-2H-isoquinolin-1-one




1-101 6-(1-Chloro-cyclopropyl)-2-[3-(5- {544-(2-hydroxy-ethyl)-piperazin-1-y11-
pyridin-2-ylaminol-1-methyl-6-oxo-1,6-dihydro-pyridin-3-y1)-2- hydroxymeth)fmphen

isoquino I 2§f098144

P00

-33-

(0 e}sfl

dihydro-2H-

1-88

2-[6~(1-Chloro-cyclopropyl)-1-0x0-3,4-dihydro-1H-isoquinolin-2-y1j-6-{ 1-
methyl-5-[ 5-{morpholine-4-carbonyl)-pyridin-2-ylamino]-6-oxo-1,6-di-
hydro-pyridin-3-yl}~benzaldehyde

1-89

6-(1-Chloro-cyclopropyl)-2-(2-hydroxymethyl-3-{ 1-methyl-5-[ S-(morpho-
line-4-carbonyl)}-pyridin-2-ylamino ]-6-0xo0-1,6-dihydro-pyridin-3-y1}-
phenyl)-3.4-dihydro-2H-isoquinoln-1-one

1-90

6-Dimethylamino-2- {2-hydroxymethyl-3-[5-(4-hydroxy-4-methyl-3,4,5,6-
tetrahydro-2H-[1,3 Tbipyridinyl-6'-ylamino }-1-methyl-6-0x0-1,6-dthydro-
pyridin-3-yl]-phenyl}-3,4-dihydro-2H-isoquinolin-1-one

161

2-[2-(2-Hydroxymethyl-3-{ l-methyl-5-[ 5-(morpholine-4-carbonyl)-pyridin-
2-ylamino]-6-ox0-1,6-dihydro-pyridin-3-yl} -phenyl)-1-ox0-1,2,3 4-tctra-
hydro-isoquinolin-6-yli-2-methyl-propionitrile

[-92

6-(1-Chloro-cyclopropyl)-2-{2-hvdroxymethyl-3-[1-methyl-5-(5-morpho-
lin-4-yl-pyridin-2-ylamino)-6-0x0-1,6-dihydro-pyridin-3-yi]-phenyt}-3,4-

dihydro-2H-isoquinolin-1-one

1-93

6-Dimethylamino-2-(2-hydroxymethyl-3-{ | -methyl-5-[ 5-(2-0xa-6-aza-~
spiro[3.3]hept-6-yl)-pyridin-2-ylamino |-6-oxo-1,6-dihydro-pyridin-3-yi} -
phenyl)-3,4-dihydro-2H-isoquinolin-1-one

1-94

1-(2-{2-Hydroxymethyl-3-[ 1 -methyl-3-(5-morpholin-4-yl-pyridin-2-yl-
amino)-6-o0xo-1,6-dihydro-pyridin-3-yl]-phenyl}-1-ox0-1,2,3,4-tctrahydro-

isoquinolin-6-yl)-cyclopropanecarbonitrile

1-95

2-(2-{2-Hydroxymethyl-3-[ 1 -methyl-5-(5-morpholin-4-yl-pyridin-2-yi-
amino }-6-oxo-1,6-dihydro-pyridin-3-yli-phenyl}-1-oxo-1,2,3 4-tetrahydro-
isoquinolin-6-yl)-2-methyl-propionitrile

196

6-Dimethylamino-2-{2-hydroxymethyl-3-[ 1-methyl-6-0x0-5-(5-piperazin-
1~yl-pyridin-2-ylamino)-1,6-dihydro-pyridin-3-yi]-phenyl} -3,4-dihydro-2H-

isoquinolin-1-one

1-97

6-Dimethylamino-2-{2-hydroxymethyl-3-[5-(5-hydroxymethyl-pyridin-2-
ylamino }- 1 -methyl-6-oxo-1,6-dihydro-pyridin-3-yl}-phenyl} -3,4-dihydro-

2H-isoquinolin-1-one

I-9%

6-Dimethylamino-2-{2-hydroxymethyl-3-[ 1-methyl-5-(6-morpholin-4-yl-
pyrimidin-4-ylamino }-6-0xo-1,6-dihydro-pyridin-3-yl]-phenyl} -3,4-di-
hydro-2H-isoquinolin-1-one
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6-Dimethylamino-2- {2-hydroxymethyl-3-[ I-methyl-5-(5-methyl-isoxazol-
1-99 3-ylamino)-6-oxo0-1,6-dihydro-pyridin-3-yl}-phenyl}-3,4-dihydro-2 H-1s0-

quinolin-1-one

6-Dimethylamino-2- {2-hydroxymethyl-3-[5-(isoxazol-3-ylamino)-1-
1-100 | methyl-6-oxo0-1,6-dihydro-pyridin-3-yl}-phenyi}-3,4-dihydro-2H-iso-

quinolin-1-one

6-(1-Chloro-cyclopropyl)-2-[3-(5- {5-[4-(2-hydroxy-ethyl)-piperazin-1-yl}-
1-101 | pyridin-2-ylamino }-1-methyl-6-ox0-1,6-dihydro-pyridin-3-yl}-2-hydroxy-
methyl-phenyl]-3,4-dihydro-2//-isoquinolin-1-one

1-[2-(2-Hydroxymethy!-3- { 1 -methyl-5-[ 5-(morpholine-4-carbonyl}-pyridin-
[-102 | 2-ylamino}-6-oxo-1,6-dihydro-pyridin-3-yl}-phenyl}-1-ox0-1,2.3 4-tetra-

hydro-isoguinolin-6-yl]-cyclopropanecarbonitrile

2-(6-{5-[3-(6-Dimethylamino-1-0x0-3,4-dihydro-1 H-isoquinclin-2-yl)-2-
1-103 | hydroxymethyl-phenyl}-1-methyl-2-ox0-1,2-dihydro-pyridin-3-ylammo -
pyridin-3-yloxy)-N,N-dimethyl-acetamide

6-( 1-Hydroxy-1-methyl-ethyl)-2- {2-hydroxymethyl-3-[ 1 -methyi-5-(5-mor-
1-104 | pholin-4-yl-pyridin-2-ylamino)-6-0x0-1,6-dihydro-pyridin-3-yl]-phenyl} -
3,4-dihydro-2H-isoquinolin-1-one

6-Dimethylamino-2~(2-hydroxymethyl-3- {5-[5-(2-hydroxy-propoxy-
1-105  methyl)-pyridin-2-ylamino]-1-methyl-6-oxo-1,6-dihydro-pyridin-3-yl}-
phenyl)-3,4-dihydro-2H-isoquinolin-1-one

(2-{5-[3-(6-Dimethylamino-1-ox0-3,4-dihydro-  A-isoquinoiin-2-y1)-2-
1-106 | hydroxymethyi-phenyl]-1-methyi-2-0x0-1,2-dihydro-pyridin-3-ylamino { -
pyridin-4-yl)-carbamic acid benzyl ester

2-{3-[5-(4-Amino-pyridin-2-ylamino)-1-methyl-6-ox0-1,6-dihydro-pyridin-
1-107 | 3-yl]-2-hydroxymethyl-phenyl}-6-dimethylamino-3,4-dibydro-2 H-iso-

quinolin-1-one

N=(2-{5-[3-(6-Dimethylamino-1-0x0-3,4-dihydro- 1 H-isoquinoiin-2-y1)-2-
1-108 | hydroxymethyl-phenyl]-1-methyl-2-ox0-1,2-dihydro-pyridin-3-ylamino } -
pyridin-4-yf)-acetamide

6-Dimethylamino-2-(2-hydroxymethyi-3- { I-methyl-5-{6-(4-methyl-piper-
1-109 | azin-1-yl)-pyrimidin-4-ylamino}-6-oxo-1,6-dihydro-pyridin-3-yl}-phenyl)-
3,4-dihydro-2H-isoquinolin-1-one
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6-[(2-Hydroxy-ethyl)-methyl-amino]-2- { 2-hydroxymethyl-3-[ 1 -methyl-5-
I-110 | (5-morpholin-4-yl-pyridin-2-ylamino)-6-oxo-1,6-dihydro-pyridin-3-yl}-
phenyl}-3,4-dihydro-2#-isoquinolin-1-one

2-(3-{1-Difluoromethyl-5-[ 5-(morpholine-4-carbonyl)-pyridin-2-ylamino |-
I-111 | 6-0x%0-1,6-dihydro-pyridin-3-yi}-2-hydroxymethyl-phenyl)-6-dimethyl-

amino-3,4-dihydro-2H-isoquinolin-I-one

6-Dimethylamino-2-(2-hydroxymethyl-3- {5-[5-(2-methoxy-ethoxy)-pyri-
I-112 | din-2-ylamino]-1-methyl-6-0x0-1,6-dihydro-pyridin-3-yl}-phenyl)-3,4-di-

hydro-2H-isoquinolin-1-one

2-(3-{5-[5-(3,3-Difluoro-azetidin-1 -yimethyl)-pyridin-2-ylamino]-1-
1-113 | methyl-6-ox0-1,6-dihydro-pyridin-3-y1}-2-hydroxymethyl-phenyl)-6-di-

methylamine-3,4-dihydro-2 H-isoquinolin-1-one

6-Dimethylamino-2-(3-{5-[5-(1,1-dioxo-1 2"-thiomorpholin-4-ylmethyl)-
1-114 | pyridin-2-ylamino}-1-methyl-6-0x0-1,6-dihydro-pyridin-3-yl}-2-hydroxy-
methyl-phenyl)-3,4-dihydro-2 H-1soquinolin-1-one

1-(3-{3-[6-(1-Chloro-cyclopropyl)-1-0x0-3,4-dihydro-1 H-isoquinolin-2-y1]-
1-115 | 2-hydroxymethyl-pheny!}-1-methyl-2-oxo0-1,2-dihydro-pyridin-3-yl)-3-

ethyl-urea

6-Dimethylamino-2- {2-hydroxymethyl-3-[ 1 -methyl-6-0x0-5-(5-trifluoro-
1-116 | methyl-isoxazoi-3-ylamino)-1,6-dihydro-pyridin-3-yl]-phenyl}-3,4-di-

hydro-2H-isoquinoliin-1-one

117 1-{5-[3-(6-tert-Butyl-1-0x0-3,4-dihydro-1/-isoquinolin-2-yI}-2-hydroxy-
methyl-phenyl}-1-methyl-2-o0x0-1,2-dihydro-pyridin-3-yl} -3-methyl-urea

6-Dimethylamino-2-(2-hydroxymethyi-3-{5-[5-(3-hydroxy-3-methyl-
I-118 | azetidin-1-yD-pyridin-2-ylamino]-1-methyl-6-o0x0-1,6-dihydro-pyridin-3-
yl}-phenyl)-3,4-dihydro-2 H-isoquinolin-1-one

6-(1-Chloro-cyclopropyl)-2- {2-hydroxymethyl-3-[ 5-(4-hydroxy-4-methyl-
I-119 | 3,4,5,6-tetrahydro-2H-{ 1,3'Ibipyridinyl-6'-ylamino}- 1 -methyl-6-oxo0-1,6-
dihydro-pyridin-3-yl]-phenyl}-3,4-dihydro-2H-isoquinolin-1-one

2-(3-{5-[5-(4-Acetyl-piperazin-1-yl)-pyridin-2-ylamino - 1 -methyl-6-0xo-
1-120 | 1,6-dihydro-pyridin-3-yl}-2-hydroxymethyl-phenyl)-6-(1-chloro-cycio-
propyh)-3,4-dihydro-2 H-isoquinolin-1-one




1-[2-(2-Hydroxymethy1-3- {1-methy 1-545-(rnorpholine-4-carbony1l)-pyridin2-y
lamino1-6-o0xo-1,6-dihydro-pyridin-3-y1} -phenyh-1-oxo-1,2,3,4-tetrahydro-isoquirto lin-6-yl]
-cycloprop¥RSearsRltdle -103 2-(6-1543-(6-Dimethylamino-1-oxo-3,4-dikydr Pfﬁﬂ?é‘é&ﬁff/ﬁolin-z-yl)-z-
hydroxymethyl-phenyl]-l-methyl-2-oxo-1,2-dihydrg)-pyridin-3-ylaminoIpyridin-3-onxy)-NN-dimethyl-ace

tamide 6-(1-Hydroxy-1-methyl-ethyl)-2-12-hydrox&n%thyl-341-methyl-5-(5-morpho

lin-4-yl-pyridin-2-yamine)-6-oxe-1;6-gdinydra-pyrid-34-dinydra-2H-{sqouinolin=f-oneT1=164—=6-D
imethylamino _ﬁ@_ﬁ;}g%éi%&gw_@—i- @fhydroxyﬂletﬂyl-f -1 ~“methiyl-b-0X0-5-(3-
{545-(2-hydroxyiprepmy nybitdpytidittRiutamidelibvdretpyti6inxosl| @ithytrd-gyridin-3-34} -

phenyl)-3,4-dihydro-2H-isoquinolin:-I-qne_ (2-
{543-(6-DimetH ?&Fﬂfﬁ%%ﬁ%’@-‘ﬁ rfgiﬁyf:ﬁ%ﬁzlﬁ-isoquinolin-2-y1)-2- 1-106

hydro xym%hy I-pmeqy%élrﬁmaﬂm’zﬂl-z-Oxo-l,tﬂuﬁﬁwﬂmimyﬁkdiqmﬁwlmﬁqdbpmﬁrmﬁ-car bamic acid
benzyl ks

2. {345-(4-Amino-pyridin-2-ylamino)-1-methy1-6-
xo-1,6-dihydro B§HaiR S\nﬁqk)ﬁ&r%%%éq ’;(/Qfé’ré‘{'eanml -O-("ﬁlﬁé %%%?}n%:gfﬂy}fi%?&ro-ZH-isoquino

lin-1-ane 6-[Bis-(2-hydroxy-ethyl)-amino}-2- {2-hydroxymethyl-3-[ 1-methyl-5-(5-

1-123 | morpholin-4-yl-pyridin-2-ylamino)-6-oxo-1,6-dihydro-pyridin-3-yli]-
phenyl}-3.4-dihydro-2H-1soqumolin-1-one

2-(6-Dimethylamino-1-oxo-3,4-dihydro-1 H-isoquinolin-2-yh)-6- { 1-methyl-
1-124 | 5-{5-(morpholine-4-carbonyl)-pyridin-2-ylamino}-6-oxe-1,6-dihydro-
pyridin-3-yl}-benzoic acid

6-Dimethylamino-2- {5-fluoro-2-hydroxymethyl-3-[ 1 -methyl-3-(3-morpho-
1-125 | lin-4-yl-pyridin-2-ylamino)-6-oxo-1,6-dihydro-pyridin-3-yl}-phenyl}-3,4-
dihydro-2H-1soquinolin-1-one

1-(6-{5-[3-(6-Dimethylamino-1-ox0-3,4-dihydro-1H-isoquinolin-2-yl)-2-

1-126 | hydroxymethyl-pheny{]-1-methyl-2-0x0-1,2-dihydro-pyridin-3-ylamino ;-
pyridin-3-yl-pyrrolidine-3-carboxylic acid methyl ester
1-(6-{5-[3-(6-Dimethylamino- 1-0x0-3,4-dihydro-1H-isoquinolin-2-yl)-2-

I-127 | hydroxymethyl-phenyl]-1-methyi-2-ox0-1,2-dihydro-pyridin-3-ylamino | -
pyridin-3-yl}-pyrrolidine-3-carboxylic acid

6-Dimethylamino-2-(2-hydroxymethyl-3-{5-[6-(2-methoxy-1-methyi-ethyl-
1-128 | amino)-pyridin-2-ylamino]-1-methyl-6-ox0-1,6-dihydro-pyridin-3-yl}-
phenyl)-3,4-dihydro-2H-isoquinolin-1-one

6-Dimethylamine-2- {2-hydroxymethyl-3-[5-(1 H-imidazol-2-ylamino }-1-
1-129 | methyl-6-0x%0-1,6-dihydro-pyridin-3-ylj-phenyl}-3,4-dihydro-2H-is0-

quinolin-1-one

N-{5-[3-(6-Dimethylamino- I-ox0-3,4-dihydro- 1 H-isoquinolin-2-yl)-2-
1-130 | hydroxymethyl-phenyl}-1-methyl-2-oxo0-1,2-dihydro-pyridin-3-yi} -N'-carb-
oxylic acid butyl ester-guanidine

N-{5-[3-(6-Dimethylamino-1-0x0-3,4-dihydro-1#-isoquinolin-2-yi)-2-

I-131 | hydroxymethyl-phenyi}-1-methyl-2-oxo-1,2-dihydro-pyridin-3-yl}-

guanidine




1-107
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2-(2-Aminomethyl-3-{ 1 -methyl-5-[ 5-(morpholine-4-carbonyl)-pyridin-2-
1-132 | ylamino}-6-0x0-1,6-dihydro-pyridin-3-yl}-phenyl)-6-dimethylamino-3,4-

dihydro-2H-isoquinolin-1-one

6-Dimethyiamino-2-(2-dimethylaminomethyl-3-{1-methyl-5-{ 5-(morpho-
1-133 | line-4-carbonyl)-pyridin-2-ylamino}-6-0x0-1,6-dihydro-pyridin-3-y1}-
phenyl)-3,4-dihydro-2H-isoquinolin-1-one

1-(5-{2-Hydroxymethyl-3-[6-(1-hydroxy-1-methyt-ethyl)-1-0x0-3 ,4-di-
1-134 | hydro-1H-isoquinolin-2-yl}-phenyl}-1-methyl-2-ox0-1,2-dihydro-pyridin-3-
yh)-3-methyl-urea

1-(5-{3-[6-(2-Cyano-1,1-dimethyl-ethyl}-1-0x0-3 4-dihydro-1 H-isoquino-
[-135 | lin-2-y1]-2-hydroxymethyl-phenyl} -1-methyl-2-oxo0-1,2-dihydro-pyridin-3-

yl)-3-methyl-urea

2-[2-Hydroxymethyl-3-(5-{5-[4-(2-methoxy-ethyl)-piperazin-1-yl}-pyridin-
1-136 | 2-ylamino?-1-methyl-6-0x0-1,6-dihydro-pyridin-3-yl)-phenyl]-6-(1-methyl-
cyclopropyl)-3,4-dihydro-2H-1soquinolm-1-one

6-Dimethylamino-2-(2-hydroxymethyl-3-{5-[6-({R)-3-hydroxy-pyrrolidin-
I-137 | 1-yD-pyridin-2-ylamino]-1-methyl-6-0x0-1,6-dihydro-pyridin-3-yl}-
phenyl}-3,4-dihydro-2H-isoquinolin-1-one

6-Dimethylamino-2-{3-[5-(5-ethyl-isoxazol-3-ylamino)-1-methyl-6-oxo-
1-138 | 1,6-dihydro-pyridin-3-y1]-2-hydroxymethyl-phenyl}-3,4-dihydro-2/-iso-

quinolin-1-one

6-Cyclopropyl-2-{2-hydroxymethyl-3-{ 1 -methyl-5~(5-morphoim-4-yi-
I-139  pyridin-2-ylamino)-6-oxo-1,6-dihydro-pyridin-3-yl]-phenyl}-3,4-dihydro-

2H-isoquinolin-1-one

6-Azetidin-1-yl-2-(2-hydroxymethyl-3-{ I-methyl-5-{ 5-{morpholine-4-carb-
[-140 | onyl)-pyridin-2-ylamino |-6-0x0-1,6-dibydro-pyridin-3-yt}-phenyl)-3,4-di-

hydro-2H-isoguinolin-1-one

1-{5-[3-(6-Dimethylamino-1-oxo-3,4-dihydro- 1 H-isoquinolin-2-yl)-4-
1-141 | fluoro-2-hydroxymethyl-phenyl]-1-methyl-2-ox0-1,2-dihydro-pyridin-3-
yl}-3-methyl-urea

6-tert-Butyl-2-{ 2-hydroxymethyi-3-[ 1-methyl-6-0x0-5-(5-piperazin- 1 -yl-
1-142 | pyridin-2-ylamino)-1,6-dihydro-pyridin-3-yl}-phenyl}-3,4-dihydro-2H-150-

guinolin-1-one




N-(2-1543-(6-Dimethylamino-1-oxo-3,4-dihydro-1H-isoquinolin-2-y0-2- 108
hydroxymethyl-pheny11-1-methyl-2-oxo-1,2-dihydro-pyridin-3-ylamino } - pyridin-4-y1)-acetamide
6-D imet FYRABE S 4hydro xymethy1-3- {1-methyl-546-(4-methyl-piper: fOGEF 20097050875
azin-l-yl)-pyrimidin-4-y|amino]-6-oxo-1,6-dihydrqﬁridin-fs-yl}-phenyl)- 3,4-dihydro-2H-isoquino
lin-1-one

2-Cyano-N-{5-[3-(6-dimethylamino-1-0x0-3,4-dihydro-1H-isoquinolin-2-
1-143 | y1)-2-hydroxymethyl-phenyl]-1-methyl-2-oxo-1,2-dihydro-pyridin-3-yl}-
acetamide

6-[2-(2-Hydroxy-cthoxy)-1,1-dimethyl-ethyl}-2- {2-hydroxymethyl-3-[1-

I-144 | methyl-5-(5-morpholin-4-yl-pyridin-2-ylamino)-6-o0xo-1,6-dihydro-pyridin-
3-yl}-phenyl}-3,4-dihydro-2H-1soquinolin-1-one

6-(1-Chloro-cyclopropyl)-2-(2-hydroxymethyl-3- { 1-methyl-5-[ 5-(4-methyi-
1-145 | piperazin-1-yi)-pyridin-2-ylamino]-6-oxo-1,6-dihydro-pyridin-3-y1}-
phenyl)-3,4-dihydro-2H-isoquinolin-1-one

6-(1-Hydroxy-1-methyl-ethyl)-2~(2-hydroxymethyl-3- { 1-methyl-5-[ 3-(4-
1-146 | methyl-piperazin-1-yl)-pyridin-2-ylamino]-6-0xo-1,6-dihydro-pyridin-3-
yl}-phenyl)-3,4-dihydro-2H-isoquinolin-1-one
6-(2-Hydroxy-1,1-dimethyl-ethyl)-2-(2-hydroxymethyl-3-{1-methyl-5-[5-

I-147 | (morpholine-4-carbonyl)-pyridin-2-ylamino]-6-oxo-1,6-dihydro-pyridin-3-
yl}-phenyl)-3,4-dihydro-2H-isoquinolin-1-one

2-[2-(2-Hydroxymethyl-3-{1-methyl-5-[ 5-(4-methyl-piperazin-1-yl)-pyri-
1-148 | din-2-ylamino}-6-0x0-1,6-dihydro-pyridin-3-yl}-phenyl)-1-0x0-1,2,3,4-

tetrahydro-isoquinolin-6-yli-2-methyi-propionitrile

N-{5-[3-(6-Dimethylamino-1-oxo-3,4-dihydro- 1 H-isoquino lin-2-yl)-2-
[-149 | hydroxymethyl-phenyl]-1-methyl-2-0x0-1,2-dihydro-pyridin-3-yl}-3-0x0-
butyramide

6-Dimethylamino-2-[2-hydroxymethyl-3-(5- {5-{(2-methoxy-ethylamino)-
1-150 | methyl}-pyridin-2-ylamino } -1-methyi-6-oxo-1,6-dihydro-pyridin-3-yi)-
phenyl]-3,4-dihydro-2H-isoquinolin-1-one
6-Dimethylamino-2-{3-[5-(5-ethyl-4-0x0-4,5-dihydro-1 H-imidazol-2-yi-

1-151 | amino)-1-methyl-6-oxo-1,6-dihydro-pyridin-3-yl]-2-hydroxymethyl-
phenyl}-3,4-dihydro-2 H-isoquinolin-1-one

1-{5-[3-(6-tert-Butyl-1-0x0-3,4-dihydro-1H-isoquinolin-2-yl)-2-hydroxy-
I-152 | methyl-phenyi]-1-methyl-2-ox0-1,2-dihydro-pyridin-3-yt} -3-(3-dimethyl-

amino-propylj-urea

6-Dimethylamino-2-{3-[5-(5-ethyl-1 H-imidazol-2-ylamino)- 1-methyl-6-
I-153 | oxo-1,6-dihydro-pyridin-3-yl}-2-hydroxymethyl-phenyl}-3,4-dihydro-24-

isoquinolin-1-one




WO 2009/098144PCT/EP2009/050875 -35- I-110 6-[(2-Hydroxy-ethyl)-methyl-amino]-2- { 2-hydro
xymethy1-341-methy1-5- (5-morpho lin-4-yt-p yrid in-2-ylamino)-6-oxo-1,6-di

hydro-pyr
phenyl} -3%H(P88244-isoquinolin-l-one 1-1 11 2-(3- {1-Dif|uoromethyl-g’ft?ér-"(‘iy1‘1)E’)‘ﬁ’i%)é"@875

line-4-carbonyl)-pyridin-2-ylamino] - 6-0 xo-1,6-dil_“§/§j_ro-pyridin-3 -yll -2-hydro xymet
hyl-pheny0-6-dimethytamino-3,4-dihydro-2H-iso quino tin-1-one

idin-3-y 1] -

imatbvliammae varoasvamaatbyvil - RALLAL_(D. £l +la 3\ HE T I W WA R W | :
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{5-[5-(33 Bifluororazetridin-1-ylaetiHf-ayrid lilﬁ')-ﬁ-iilbah'dlf[@}r-idazin%-}rl}—phenj)./i)—3 A
LSS e SRR L 2 doometyate b 6 s
X6-thiomorphb i wbnaety b 21kl d Ak pywidipt23Bmirib}A1Spibtmgti6le k6-p B <diblydro-pyridin-3ry 1{
"2NYAIXYE | 5 lamino)-6-ox0-1,6-difydro-pyridazin-3-yl]-phenyl}-3 4-dihydro-2A-
isoquinolin-1-one
6-Dimethylamino-2- {2-hydroxymethyl-3-[ 1-methyl-5-(1-methyl-1H-

1li-4 | pyrazol-3-ylamino)-6-0xo-1,6-dihydro-pyridin-3-yl]-phenyl}-2H-1s0-
quinolin-1-one
1-{5-[3-(6-Dimethylamino-1-oxo-1H-isoquinolin-2-yl)-2-hydroxymethyi-

Hi-> phenyl]-1-methyl-2-0x0-1,2-dihydro-pyridin-3-yl}-3-cthyl-urea
2-(2-Hydroxymethyl-3-{ I -methyi-3-[ 5-(morpholine-4-carbonyl)-pyridin-2-

[11-6 | ylaminoJ-6-oxo-1,6-dihydro-pyridin-3-yi}-phenyl)-6-(1-methyl-cyclo-
propyl)-2H-isoquinolin-1-one
2-{2-Hydroxymethyl-3-[ 1 -methyl-5-(5-morpholin-4-ylmethyl-pyridin-2-

MI-7 | ylamino)-6-oxo-1,6-dihydro-pyridin-3-yl]-phenyl} -6-(1-methyl-cycio-
propyl)-2H-isoquinolin-1-one
2-(2-Hydroxymethyl-3-{1-methyl-5-[ 5-(4-methyl-piperazine-1-carbonyl)-

I11-8 | pyridin-2-ylamino]-6-0x0-1,6-dihydro-pyridin-3-yl} -phenyl)-6-(1-methyt-
cyclopropyl)-2H-isoquinolin-1-one
6-Cyclopropyl-2-{2-hydroxymethyl-3-[ 1-methyl-5-(5-morpholin-4-yl-

111-9 | methyl-pyridin-2-ylamino)-6-0x0-1,6-dihydro-pyridin-3-yi]-phenyl } -2 H-
1soquinolin-1-one
6-Cyclopropyl-2-(2-hydroxymethyl-3-{ 1-methyl-5-[ 5-(4-methyl-piper-

11-10 | azine-}-carbonyl)-pyridin-2-ylamino]-6-0xo-1,6-dihydro-pyridin-3-yi}-
phenyl)-2H-isoquinolin-1-one
6-Cyclopropyi-2~(2-hydroxymethyl-3-{1-methyl-5-[ 5-(morpholine-4-carb-

111-11 | onyl)-pyridin-2-ylamino]-6-0x0-1,6-dihydro-pyridin-3-yl} -phenyl)-2H-
1soquinolin-1-one
6-Cyclopropyl-2-{2-hydroxymethyl-3-[ 1 -methyl-5-(5-morpholin-4-yl-pyri-

1112 | din-2-ylamino)-6-oxo0-1,6-dihydro-pyridin-3-yi]-phenyl} -2 H-isoquinotin-1-

one
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6-Dimethylamino-2- {2-hydroxymethyl-3-[ 1-methyl-5-(5-morpholin-4-yi-

11-15 | pyridin-2-ylamino)-6-oxo-1,6-dihydro-pyridin-3-yl}-phenyl}-2H-1so-

guinolin-1-one

o-tert-Butyl-2-(2-hydroxymethyl-3-{1-methy!-5-{ 5S-(morpholine-4-carbon-
11-16 | yl)-pyridin-2-ylamino}-6-0x0-1,6-dihydro-pyridin-3-yl}-phenyl)-2H-1s0-

quinolin-1-one

6-Cyclopropyl-3-hydroxymethyl-2-(2-hydroxymethyl-3-{1-methyl-5-[5~
M1-17 | (morpholine-4-carbonyl)-pyridin-2-ylamino }-6-oxo-1,6-dibydro-pyridin-3-
yl}-phenyl)-2H-isoquinofin-1-one

6-Cyclopropyl-3-hydroxymethyl-2- {2-hydroxymethyl-3-[ 1-methyl-5-(5-
M1-18 | morpholin-4-yi-pyridin-2-ylamino)-6-oxo-1,6-dihydro-pyridin-3-yt]-

phenyl}-2H-1soquinolin-1-one

6-Cyclopropyl-3-dimethylaminomethyi-2- {2-hydroxymethyi-3-[ 1-methyl-
111-19 | 5-(5-morpholin-4-yl-pyridin-2-ylamino)-6-oxo-1,6-dihydro-pyridin-3-yl]-

phenyl}-2H-isoquinolin-1-one

3-tert-Butoxymethyi-6-cyclopropyi-2-{3-[ 5-(6-fluoro-pyridin-2-ylamio)-
[11-20 | 1-methyl-6-ox0-1,6-dihydro-pyridin-3-y1}-2-hydroxymethyl-phenyl}-2H-

isoquinolin-1-one

6-Dimethylamino-2- {2-hydroxymethyl-3-[ 1-methyl-5-(6-methylammo-
II1-21 | pyridin-2-ylamino)-6-0xo0-1,6-dihydro-pyridin-3-yl]-phenyl}-2H-150-

quinolin-1-one

6-Dimethylamino-2-(2-hydroxymethyl-3-{ 1 -methyl-5-[6-(4-methyl-piper-
111-22 | azin-1-yl)-pyridin-2-ylamino}-6-0xo-1,6-dihydro-pyridin-3-yl}-phenyl)-2H-

isoquinclin-1-one

2-{3-[5-(6-Amino-pyridin-2-ylamino)- | -methyl-6-0xc-1,6-dihydro-pyridin-
Hi-23 ‘

3-yl]-2-hydroxymethyl-phenyl}-6-dimethylamino-2H-isoquinolin-1-one
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6-Dimethylamino-2-(2-hydroxymethyl-3- {5-[ 5-methoxy-6-(2-methoxy-
11-26 | ethoxy)-pyridin-2-ylamino]-1-methyl-6-oxo-1,6-dihydro-pyridin-3-yl}-

phenyl)-2H-isoquinolin-1-one

6-Dimethylamino-2-(2-hydroxymethy!-3- {5-[ 6-methoxy-5-(2-methoxy-eth-
11-27 | oxy)-pyridin-2-ylamino-1-methyl-6-oxo-1,6-dihydro-pyridin-3-yl}-

phenyl)-2H-isoquinolin-1-one

2-(3-{5-[5,6-Bis-(2-methoxy-cthoxy)-pyridin-2-ylamino -1 -methyl-6-oxo-
M1-28 | 1,6-dihydro-pyridin-3-yl}-2-hydroxymethyl-phenyl)-6-dimethylamino-2#-

isoquinolin-1-one

6-Dimethylamino-2-{2-hydroxymethyl-3-[ 1-methyl-5-(2-morpholin-4-yl-
111-29 | pyrimidin-4-ylamino)-6-0x0-1,6-dihydro-pyridin-3-yl]-phenyl}-2£/-iso-

quinolin-1-one

6-Dimethylamino-2-(2-hydroxymethyl-3-{ 1-methyl-5-[2-(4-methyl-piper-
I1-30 | azin-1-yl)-pyrimidin-4-ylamino}-6-oxo-1,6-dihydro-pyridin-3-yi} -phenyl)-

2H-1soqumolin-1-one

2-[4-(6~{5-[3-(6-Dimethylamino-1-oxo-1H-isoquinolin-2-yl)-2-hydroxy-
I11-31 | methyl-phenyl}-1-methyt-2-0x0-1,2-dihydro-pyridin-3-ylammo -pyridin-3-
yi)-piperazin-1-yl]-isobutyramide

2-(3-{5-[6-(4-Acetyl-piperazin-1-yl)-pyridin-2-ylamino}-} -methyl-6-ox0-
i-32 | 1,6-dihydro-pyridin-3-yi}-2-hydroxymethyl-phenyl)-6-dimethylamino-2H-

isoquinolin-1-one

6-Dimethylamino-2- {3-[ 5-(5-ethyl-1H-pyrazol-3-ylamino }-1-methyl-6-oxo-
H1-33 : .
1,6-dihydro-pyridin-3-yl]-2-hydroxymethyl-phenyl} -2 H-isoquinolin-1-one

6-Dimethylamino-2-(3-{5-[5-(2-hydroxy-ethoxy)-6-(2-methoxy-ethoxy)-
I11-34 | pyridin-2-ylamino]-1-methyl-6-0x0-1,6-dihydro-pyridin-3-yl}-2-hydroxy-

methyi-phenyl)-2H-isoquinolin-1-one
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The pyridinone and pyridazinone derivatives described herein are kinase inhibitors, in particular
Btk inhibitors. These inhibitors can be useful for treating one or more discases responsive to
kinase inhibition, including diseases responsive to Btk inhibition and/or inbibition of B-celi pro-
5 lferation, in mammals. Without wishing to be bound to any particular theory, it is believed that
the interaction of the compounds of the invention with Btk results in the inhibition of Btk activi-
ty and thus in the pharmaceutical utility of these compounds. Accordingly, the invention includes
a method of treating a mammal, for instance a human, having a disease responsive to inhibition
of Btk activity, and/or inhibiting B-cell proliferation, comprising administrating to the mammal
10 having such a disease, an effective amount of at least one chemical entity provided herein. An
effective concentration may be ascertained experimentally, e.g. by assaying blood concentration
of the compound, or theoretically, by calculating bioavailability. Other kinases that may be
affected in addition to Btk include, but are not limited to, other tyrosine kinases and serine/-

threonine kinases.

15 Kinases play notable roles in signaling pathways controlling fundamental cellular processes such
as proliferation, differentiation, and death (apoptosis). Abnormal kinase activity has been imphi-
cated in a wide range of diseases, including multiple cancers, autoimmune and/or inflammatory
diseases, and acute inflammatory reactions. The multifaceted role of kinases in key cell signaling
pathways provides a significant opportunity to identify novel drugs targeting kinases and

20  signaling pathways.

An embodiment includes a method of treating a patient having an autoimmune and/or mflamma-
tory disease, or an acute inflammatory reaction responsive to inhibition of Btk activity and/or B~

cell proliferation.

Autoimmune and/or inflammatory diseases that can be affected using compounds and composi-

25  tions according to the invention include, but are not limited to: psoriasis, allergy, Crohn's
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administered in combination with an anti-inflammatory agent. Anti-inflammatory agents mclude
10 but are not limited to NSAIDs, non-specific and COX-2 specific cyclooxgenase enzyme inhibi-
tors, gold compounds, corticosteroids, methotrexate, tumor necrosis factor receptor (TNF) re-

ceptors antagonists, immunosuppressants and methotrexate,

Examples of NSAIDs include, but are not limited to, ibuprofen, flurbiprofen, naproxen and
naproxen sodium, diclofenac, combinations of diclofenac sodium and misoprostol, sulindac,
15  oxaprozin, diflunisal, piroxicam, indomethacin, etodolac, fenoprofen calcium, ketoprofen,
sodium nabumetone, suifasalazine, tolmetin sodium, and hydroxychloroquine. Examples of
NSAIDs also include COX-2 specific inhibitors such as celecoxib, valdecoxib, lumiracoxib

and/or etoricoxib.

In some embodiments, the anti-inflammatory agent is a salicylate. Salicylates include by are not
20 limited to acetylsalicylic acid or aspirin, sodium salicylate, and choline and magnesium salicyl-

ates.

The anti-inflammatory agent may also be a corticosteroid. For example, the corticosteroid may
be cortisone, dexamethasone, methylprednisolone, prednisolone, prednisolone sodium phos-

phate, or prednisone.

25  In additional embodiments the anti-inflammatory agent is a gold compound such as gold sodum

thiomalaic or auranofin.

The invention also includes embodiments in which the anti-inflammatory agent is a metabolic
inhibitor such as a dihydrofolate reductase inhibitor, such as methotrexate or a dihydroorotate

dehydrogenase inhibitor, such as leflunomide.
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agent is an immunosuppressant compound such as an immunosuppressant compound chosen
from methotrexate, leflunomide, cyclosporine, tacrolimus, azathioprine, and mycophenolate

mofetil.

B-cells and B-cell precursors expressing BTK have been implicated in the pathology of B-cell
10 malignancies, including, but not limited to, B-cell lymphoma, lymphoma (including Hodgkin's
and non-Hodgkin's lymphoma), hairy cell lymphoma, multiple myeloma, chronic and acute

myelogenous leukemia and chronic and acute lymphocytic leukemia.

BTK has been shown to be an inhibitor of the Fas/APO-1 (CD-95) death inducing signaling

complex (DISC) in B-lincage fymphoid cells: The fate of leukemia/lymphoma cells may reside
15 in the balance between the opposing proapoptotic effects of caspases activated by DISC and an

upstream anti-apoptotic regulatory mechanism involving BTK and/or its substrates (Vassilev ef

al., J. Biol. Chem, 1998, 274, 1646-1656).

1t has also been discovered that BTK inhibitors are useful as chemosensitizing agents, and, thus,
are useful in combination with other chemotherapeutic drugs, in particular, drugs that mduce

20  apoptosis. Examples of other chemotherapeutic drugs that can be used in combination with
chemosensitizing BTK inhibitors include topoisomerase I inhibitors (camptothecin or topotecan),
topoisomerase 11 inhibitors (e.g. daunomycin and etoposide), alkylating agents (¢.g. cyciophos-
phamide, melphalan and BCNU), tubulin directed agents (e.g. taxol and vinblastine), and
biological agents (e.g. antibodies such as anti CD20 antibody, IDEC 8, immunotoxins, and

25 cytokines).

Btk activity has also be associated with some leukemias expressing the ber-abl fusion gene re-
sulting from translocation of parts of chromosome 9 and 22. This abnormality is commonly
observed in chronic myelogenous leukemia. Btk is constitutively phosphorylated by the ber-abl
kinase which initiates downstream survival signals which circumvents apoptosis in ber-abl cells,

30 (Feldhahn ef al. J. Exp. Med. 2005 201(11):1837-1852)
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venous, subcutaneous, transdcrmai (whzoh may include a penetration enhancement agent),

buccal, nasal, inhalation and suppository administration, among other routes of administration.

The preferred manner of administration is generally oral using a convenient daily dosing regimen

which can be adjusted according to the degree of affliction and the patient's response to the

10 active ingredient.

A compound or compounds of the present invention, as well as their pharmaceutically useable
salts, together with one or more conventional excipients, carriers, or diluents, may be placed mto
the form of pharmaceutical compositions and unit dosages. The pharmaceutical compositions
and unit dosage forms may be comprised of conventional ingredients in conventional propor-

15  tions, with or without additional active compounds ot principles, and the unit dosage forms may
contain any suitable effective amount of the active ingredient commensurate with the intended
daily dosage range to be employed. The pharmaceutical compositions may be employed as
solids, such as tablets or filled capsules, semisolids, powders, sustained release formulations, or
liquids such as solutions, suspensions, emulsions, elixirs, or filled capsules for oral use; or in the

20 form of suppositories for rectal or vaginal administration; or in the form of sterile injectable
solutions for parenteral use. A typical preparation will contain from about 5% to about 93%
active compound or compounds (w/w). The term "preparation” or "dosage form" is mtended to
include both solid and liquid formulations of the active compound and one skilled in the art will
appreciate that an active ingredient can exist in different preparations depending on the target

25  organ or tissue and on the desired dose and pharmacokinetic parameters.

The term “excipient” as used herein refers to a compound that is useful in preparing a pharma-
ceutical composition, generally safe, non-toxic and neither biolo gically nor otherwise un-
desirable, and includes excipients that are acceptable for veterinary use as well as human
pharmaceutical use. The compounds of this invention can be administered alone but will

30  generally be administered in admixture with one or more suitable pharmaceutical excipients,
diluents or carriers selected with regard to the intended route of administration and standard

pharmaceutical practice.
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A "pharmaceutically acceptable salt" form of an active ingredient may also initially confer a
5 desirable pharmacokinetic property on the active ingredient which were absent in the non-salt

form, and may even positively affect the pharmacodynamics of the active ingredient with respect
to its therapeutic activity in the body. The phrase “pharmaceutically acceptable salt” of a com-
pound means a salt that is pharmaceutically acceptable and that possesses the desired pharma-
cological activity of the parent compound. Such salts include: (1) acid addition salts, formed

10 with inorganic acids such as hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid, phos-
phoric acid, and the like; or formed with organic acids such as acetic acid, propionic acid, hexan-
oic acid, cyclopentanepropionic acid, glycolic acid, pyruvic acid, lactic acid, malonic acid, suc-
cinic acid, malic acid, maleic acid, fumaric acid, tartaric acid, citric acid, benzoic acid, 3-(4-
hydroxybenzoyDbenzoic acid, cinnamic acid, mandelic acid, methanesulfonic acid, ethanesulf-

15  onic acid, 1,2-ethane-disulfonic acid, 2-hydroxyethanesulfonic acid, benzenesulfonic acid, 4-
chlorobenzenesulfonic acid, 2-naphthalenesulfonic acid, 4-toluenesulfonic acid, camphorsulfonic
acid, 4-methylbicyclo[2.2.2]-0ct-2-ene-1-carboxylic acid, glucoheptonic acid, 3-phenylpropionic
acid, trimethylacetic acid, tertiary butylacetic acid, lauryl sulfuric acid, gluconic acid, glutamic
acid, hydroxynaphthoic acid, salicylic acid, stearic acid, muconic acid, and the like; or (2) salts

20  formed when an acidic proton present in the parent compound either is replaced by 2 metal ion,
e.g., an alkali metal jon, an alkaline earth ion, or an aluminum ion; or coordinates with an
organic base such as ethanolamine, diethanolamine, triethanolamine, tromethamine, N-methyl-

glucamine, and the like.

Solid form preparations include powders, tablets, pills, capsules, cachets, suppositories, and dis-
25  persible granules. A solid carrier may be one or more substances which may also act as diluents,
flavoring agents, solubilizers, lubricants, suspending agents, binders, preservatives, tablet dis-
integrating agents, or an encapsulating material. In powders, the carrier generally is a finely
divided solid which is a mixture with the finely divided active component. In tablets, the active
component generally is mixed with the carrier having the necessary binding capacity in suitable
30  proportions and compacted in the shape and size desired. Suitable carriers include but are not
fimited to magnesium carbonate, magnesium stearate, talc, sugar, lactose, pectin, dextrin, starch,

gelatin, tragacanth, methylcellulose, sodium carboxymethylcellulose, a low melting wax, cocoa
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”n'é'yl'&}fﬁil'sions? syrups, elixirs, aqueous solutions, aqueous suspensions. These include solid form
preparations which are intended to be converted to liquid form preparations shortly before use.
Emulisions may be prepared m solutions, e.g., in agueous propylene glycol solutions or may con-
tain emulsifying agents such as lecithin, sorbitan monooleate, or acacia. Aqueous solutions can
be prepared by dissolving the active component in water and adding suitable colorants, flavors,

10 stabilizing, and thickening agents. Aqueous suspensions can be prepared by dispersing the finely
divided active component in water with viscous material, such as natural or synthetic gums, re-

sing, methylcellulose, sodium carboxymethylcellulose, and other well known suspending agents.

The compounds of the present invention may be formulated for parenteral administration {e.g.,
by injection, e.g. bolus injection or continuous infusion) and may be presented in unit dose form
15 in ampoules, pre-filled syringes, small volume infusion or in multi-dose containers with an added
preservative. The compositions may take such forms as suspensions, solutions, or emulsions in
oity or aqucous vehicles, ¢.g. solutions in aqueous polyethylene glycol. Examples of oily or non-
aqueous carriers, diluents, solvents or vehicles include propylene giycol, polyethylene glycol,
vegetable oils (e.g., olive oil), and injectable organic esters (e.g., ethyl oleate), and may contain
20 formulatory agents such as preserving, wetting, emulsifying or suspending, stabilizing and/or
dispersing agents. Alternatively, the active ingredient may be in powder form, obtained by a-
septic isolation of sterile solid or by lyophilisation from solution for constitution before use with

a suitable vehicle, e.g., sterile, pyrogen-free water.

The compounds of the present mvention may be formulated for topical administration to the
25  epidermis as ointments, creams or lotions, or as a transdermal patch. Ointments and creams
may, e.g., be formulated with an agueous or oily base with the addition of suitable thickening
and/or gelling agents. Lotions may be formulated with an aqueous or oily base and will n
general also containing one or more emulsifying agents, stabilizing agents, dispersing agents,
suspending agents, thickening agents, or coloring agents. Formulations suitable for topical ad-
30  ministration in the mouth include lozenges comprising active agents in a flavored base, usually

sucrose and acacia or fragacanth; pastilles comprising the active ingredient in an inert base such
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mixture i then poured into convenient sized molds, allowed to cool, and to solidify.

The compounds of the present invention may be formulated for vaginal administration.
Pessaries, tampons, creams, gels, pastes, foams or sprays containing in addition to the active

ingredient such carriers as are known in the art to be appropriate.

10 The compounds of the present invention may be formulated for nasal administration. The solu-
tions or suspensions are applied directly to the nasal cavity by conventional means, €.¢., with a
dropper, pipette or spray. The formulations may be provided in a single or multidose form. In
the latter case of a dropper or pipette, this may be achieved by the patient administering an
appropriate, predetermined volume of the solution or suspension. In the case of a spray, this may

15 be achieved e.g. by means of a metering atomizing spray pump.

The compounds of the present invention may be formulated for aerosol administration, particu-
larly to the respiratory tract and including intranasal administration. The compound will
generally have a small particle size e.g. of the order of five (5) microns or less. Such a particle
size may be obtained by means known in the art, e.g. by micronization. The active ingredient is

20 provided in a pressurized pack with a suitable propeliant such as a chlorofluorocarbon (CFC),
e.g., dichlorodifluoromethane, trichlorofluoromethane, or dichlorotetrafluoroethane, or carbon
dioxide or other suitable gas. The aerosol may conveniently also contain a surfactant such as
lecithin. The dose of drug may be controlled by a metered valve. Alternatively the active ingre-
dients may be provided in a form of a dry powder, ¢.g. a powder mix of the compound in a

25 suitable powder base such as lactose, starch, starch derivatives such as hydroxypropyimethyl
cellulose and polyvinylpyrrolidine (PVP). The powder carrier will form a gel in the nasal cavity.
The powder composition may be presented in unit dose form e.g. in capsules or cartridges of

e.g., gelatin or blister packs from which the powder may be administered by means of an inhaler.

When desired, formulations can be prepared with enteric coatings adapted for sustained or con-

30 trolled relcase administration of the active ingredient. For example, the compounds of the pre-
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linl-o feptan-2-one). Sustained release delivery systems are inserted subcutaneously into to the sub-

dermal layer by surgery or injection. The subdermal implants encapsulate the compound in a

lipid soluble membrane, e.g., silicone rubber, or a biodegradable polymer, ¢.g., polyactic acid.

Suitable formulations along with pharmaceutical carriers, diluents and expcipients are described
10  in Remington: The Science and Practice of Pharmacy 1993, edited by Martin, Mack Publishing
Company, 19th edition, Easton, Pennsylvania. A skilled formulation scientist may modify the
formulations within the teachings of the specification to provide numerous formulations for a
particular route of administration without rendering the compositions of the present invention

unstable or compromising their therapeutic activity.

15 The modification of the present compounds to render them more soluble in water or other
vehicle, e.g., may be easily accomplished by minor modifications (salt formulation, esterifica-
tion, etc.), which are well within the ordinary skill in the art. It is also well within the ordinary
skill of the art to modify the route of administration and dosage regimen of a particular com-
pound in order to manage the pharmacokinetics of the present compounds for maximum bene-

20 fictal effect in patients,

The term "therapeutically effective amount” as used herein means an amount required to reduce
symptoms of the disease in an individual. The dose will be adjusted to the individual require-
ments in each particular case. That dosage can vary within wide limits depending upon nume-
rous factors such as the severity of the disease to be treated, the age and general health condition
25  of the patient, other medicaments with which the patient is being treated, the route and form of
administration and the preferences and experience of the medical practitioner involved. For oral
administration, a daily dosage of between about 0.01 and about 1000 mg/kg body weight per day
shouid be appropriate in monotherapy and/or in combination therapy. A preferred daily dosage 18
between about 0.1 and about 500 mg/kg body weight, more preferred 0.1 and about 100 mg/kg
30  body weight and most preferred 1.0 and about 10 mg/kg body weight per day. Thus, for admini-
stration to & 70 kg person, the dosage range would be about 7 mg to 0.7 g per day. The daily

dosage can be administered as a single dosage or in divided dosages, typically between 1 and 5
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tion is subdivided into unit doses containing appropriate quantities of the active component. The
unit dosage form can be a packaged preparation, the package containing discrete quantities of
10 preparation, such as packeted tablets, capsules, and powders in vials or ampoules. Also, the unit
dosage form can be a capsule, tablet, cachet, or lozenge itself, or it can be the appropriate

number of any of these in packaged form.
EXAMPLES
Example 1: 2-(3-Bromo-phenyl)-3-(3-t-butyl-phenylamino)-acrylic acid ethyl ester

15 (3-Bromo-phenyl)-acetic acid benzyl ester (1 g, 4.12 mmol) was dissolved in ethyl formate (8
mL, 99 mmol). Sodium hydride (60%, 660 mg, 16.5 mmol) was added. Afier stirring overnight,
this was quenched with 2 M aq. HCL. This was partitioned between cthyl acetate and water. The
ethyl acetate layer was washed with water, washed with brine, dried over anhydrous magnesium
sulfate, and concentrated in vacuo.

20 This material (0.65 g) and 3-t-butyl-aniline (0.37 mL, 2.48 mmol) were stirred in 1ml. ethanol
for 18 hours. This was concentrated in vacue and purified by flash chromatography (gradient
elution 3 to 20% ethyi acetate/hexanes) to vield 2-(3-Bromo-phenyl)-3-(3-t-butyl-phenylamino)-
acrylic acid ethyl ester (0.5 mg). MS (EST) 402 (M+H) "

Example 2: 3-(3-Bromo-phenyl)-7-tert-butyl-1H-quinolin-4-one

25 To 2-(3-Bromo-phenyl)-3-(3-tert-butyl-phenylamino)-acrylic acid ethyl ester (151mg, 0.388
mmol) was added 10g of polyphosphoric acid. The resulting mixture was heated at 140°C for 90
minutes. 80 mL of water was added. The mixture was stirred for 40 minutes. The resulting pre-
cipitate was filtered, washed with water, and air dried for 3 days to yield 3-(3-Bromo-phenyl)-7-
tert-butyl-1H-quinolin-4-one (123mg. 0.345mmol). MS (ESI) 356 (M+H)".
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and/or inflammatory disease, or an acute inflammatory reaction responsive to inhibition of Btk activity

and/or Beemplo#ifctatoA3uwics 2000/098iaib CTHEPPOBDI06087Ebasy [ imaade; Iriitamiadoivel
syndror@gd_gg%ﬁ?a%qﬁﬁ%ﬁgﬁg%%ﬁé% 223 agﬁsi&‘ﬂ-oﬁﬂg% Me@_cgte rejection of transplanted organs,

asthma, systemic lupus eryt ssoclated glomerulonephritis), deiniatomyositis, multiple

sclerosis, scleroderma, vasculitis (ANCA-associated and other vasculitides), autoimmune hemolytic
an@thr&ﬁ@b&%ﬁéﬁh?é‘?ﬁés@*@@ Fl)éisiérépgogg)}fxphne-4-carbony1)—pyr1dm—2— Yammo -1 H-pyridin-

2-one {19mg, 0.050mmol), 7-tert-Butyl-3-[3-(4,4,5,5-tetramethyl-[ 1,3,2]dioxaborolan-2-yl}-
phenyl]-1H-quinolin-4-one (20mg, 0.05mmol), tetrakis(triphenylphosphine)pailadium(0)
(6.0mg, 0.0052mmol), and sodium carbonate (16mg, 0.15mmol) in 2mL 1.2-dimethoxyethane
and 1mL water was microwaved at 170°C for 12.5 minutes. The resulting mixture was

20 partitioned between ethyl acetate and water. The ethyl acetate layer was washed with brine,
dried over anhydrous magnesium sulfate, concentrated in vacuo, and purified by preparative
TLC (5% methanol/DCM) to yield 7-tert-Butyl-3-(3- { I-methyl-5-[ 5-(morpholine-4-carbonyl)-
pyridin-2-ylamino]-6-0x0-1,6-dihydro-pyridin-3-yl} -phenyl)-1H-quinolin-4-one (5.7mg,
0.0085mmol). MS (EST) 590.1 (M+H)".

25  Example 5: 2-(3-Bromo-2-methyl-phenyl)-3-(3-dimethylamino-phenylamino)-acrylic acid ethyl

ester

(3-Bromo-2-methyl-phenyl)-acetic acid benzyl ester (421mg, 1.32mmol) was dissolved in ethyl
formate (2.5mL, 31mmol). Sodium hydride (95%, 67mg, 2.6mmol) was added. Alfier stirring
for 30 minutes, this was quenched with 1M agq. HCl. This was partitioned between ethyl acetate



5 drome (and associated glomerulonephritis and pulmonary hemorrhage), atherosclerosis, rheumatoid
arthritis, chronic Idiopathic thrombocytopenic purpura (ITP), Addison's disease, Parkinson's disease,
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treatment in which at least one chemical entity prog%ded herein is administered in combination with an
anti-inflammatory agent. Anti-inflammatory agents-include 10 but are not limited to NSAIDs,

non-specific and COX-2 specific cyclooxgenase enzyme inhibitors, gold compounds, corticostcroids,
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include COX-2 specific inhibjtors such, as celecoxib, valdecoxib, lumiracoxjb.and/or,etoricoxib. In
corte GHARRHRAN S O B RATE LR SIS 2 CLrey) AT s FE e oy e Fot 20
limited tbaséyisalidytichagidminaspiriny sodnm salitylatéd atig/lcttingl &hdgnégtésiom satylates. The

anti-inf@gﬁ%%nﬁ ?ﬁﬁ may also be a corticosteroid. For example, the corticostcroid may be
cortisone, dexartiethasohée, methylprednisolonc, predniso lone, predniso lone sodium phosphate, or

prednisone. 25 In additional embodiments the anti-inflammatory agent is a gold compound such as
gold soBiampéorn3tételpaordrofithyirdinybniioingdyinaingeSreaispelirénesen which the

anti-inflammatory agent is a metabolic inhibitor such as a dihydrofo late reductase inhibitor, such as

methotrexat %ﬁ&@-ﬁdﬁ%ﬁ%@%ﬁé&@wr BRRSE DRI, LASAGHLHROMIAL WY@y cster
2009/098144PCT/EP2009/050875 -44- Other embodiments of the invention pertain to combinations in

wHith dt Rae ohe4timmmahiants sidedy emypbrtrRobh aif- ComuHEIdH I Ehtiboay {hbriss
eculizumph o, REXSHZUMAR) A dTNE BRIRgON st SR AT ROtanEreRPh-Qiptllid abandighasian

anti-TNF alpha monoclonal antibody. 5 Still other embod(i)ments of the invention pertain to .
combind#shsiv iNhic at 18BsdiRatastvesarers it Sappr s Xhi g HBbuhle SRR an

imMuNESURRIES 3Rl cRAPRIDE ehe e frammetiatroxrieolRilunarsids. wislesodnesiagelimus,
azathioprine, and mycopheno _late mo fetil. B-cells and B-ceIIF%recursors expressing BTK have been

implicatSeidHa e b SETRNEY SFEL San rOSRARGhAMERE e Geifgs belmeotainatani s (B2eétlymphoma,
Lymphemadinehiding hiadakin's angd roprsiedakirsdwnahemay hrion aell mpbeman iltigle

myeloma, chronic and acute myelogenous leukemia and chronjc and acute tymphocytic leukemia BTK

has bedH 8RB RN BEBM TP M%/@@-isac%—meath inducing signaling complex (DISC)

in B-lineage lymphoid cells, The fate of leukemia/lymphoma cells may reside 15 in the balance
betweeRthapRpnsingpiioapopiqitoepiasiao caspasds- petivated iy BB T attdah Lpstresathyl-

anti-ap ic regulato ec, ism inyolying BTK and/or its substrates (Vassilev et al., J. Biol. Chem.
1998, 2?7&?%%2%%%%‘@){%@'YB?i%pyﬂc%n)ﬁ—o%e

5-Bromo-1-methyl-3-[5-(morpholine-4-carbonyl)-pyridin-2-ylamino}- 1 H-pyridin-Z-one (1.00g,

20 2.55mmol), bis(pinacolato)diboron (1.94g, 7.64mmol), potassium acetate (750mg, 7.64mmol}, 2-
(dicyclohexylphoshphino)-2°,4°,6 ~tri-i-propyl-1,1°-biphenyl(121mg, §.254mmol), and bis(di-
benzylidineacetone)palladium(0) (73mg, 0.13mmol) were dissolved in 15 ml degassed 1,4~
dioxane. The headspace of the vessel was evacuated and backfilled with argon 5 times. This
was heated at 110°C for 3 hours. This was partitioned between ethyl acetate and water. The

25 ethyl acetate layer was washed with brine, dried over anhydrous magnesium sulfate, concen-
trated in vacuo, and purified by flash chromatography (gradient elution 2 to 8% methanol/DCM)
to yield 1-Methyl-3-[5-(morpholine-4-carbonyl)-pyridin-2-ylamino]-5-(4,4,5,5-tetramethyl-
[1,3,2]dioxaborolan-2-y1)-1H-pyridin-2-one (0.798g, 1.81mmol). MS (ESI) 441.2 (M+H)".

Example 8: 7-Dimethylamino-3-(2-methyl-3-{1-methyl-5-[5-(morpholine-4-carbonyl)-pyridin-
30 2-ylamino]-6-0xo-1,6-dihydro-pyridin-3-y1}-phenyl)-1H-quinolin-4-one (11-2)



It has also been discovered that BTK inhibitors are useful as chemosensitizing agents, and, thus, are
useful in combination with other chemotherapeutic drugs, in particular, drugs that induce 20 apoptosis.
ExamplesvPai9aieHiémotherapeutic drugs that can be used in combinatibh \WHF R ERIESRnsitizing
BTK inhibitors include topoisomerase 1 inhibitors (camptothecin or topotecan), topoisomcrase |l
inhibitors (e.g. daunomycin and etoposide), alkylating agents (e.g. cyclophosphamide, melphalan and

BCNU),.tupylin dire agents (e.g, taxol and vinblastinc), and-piolggj nts.(e.g.-antibadies such
as anti@#ﬁﬁ?@%ﬁq@@q@%ﬁ#ﬁ%&&m f%&é 25 CEC?% |W8£?£%g§é\%%§ rgégi’gé%%’g@gociated
with sopebietiientas pxpressidg-thetc(2abhdusionpenelie3 $aHingroarimethsiophtion of-garts of
chromosome 9 and 22. This.abnormality is ¢ only observed in ghroni e emia. Btk
s condIA oL SR ILE By B e e R e e
which diralioyetsitsafdpidsisiin per:abb cetls-BeFeldhabim etrall (1Ekpg MeH) 3200820 Bil1)13:837-1852)
WQ 2009/098144PCT/EP2009/050875 -45:- Th ounds of the present | iQn be
fo%ulﬁéﬁefﬁzél%%%a\(}%%gépgﬁ 3%5‘[1%§§ ﬁg%%&%&ﬁ%]g%%@ s gﬁ‘élggé?ﬁgrg @ égrg{i%gﬁr?;tration can
be in thesfevhofiaiets Ttedteditpltets] tragews] hasccermisoft geldtinbdipbuiek asetutibhigicemulsions,

Syrups,.or. suspensions unds of t resent inventio flicacious when adminjstered by
other rgl?flgswdfgag? {gdn%tmstra |c?%rir?ffﬁgll‘hz?(}:%nﬁ%ﬁBﬁ%lﬁﬁéreef\/pg%rm{gft%%%%?ﬁt)og:;ca parenteral,

intramushulak;dnteakgnouss suisbodaned Usirteadsdd ovat. (uividle magegrsisidaapéiet eamenn-
enhancement agent), buccal al, inhalation ST %T_Iw ' ttrgasigr}]d arpeRg,ather routes of
admini%lfergg?loln”. ]%% ﬁraerfgc lelgﬁr%l%asr%é’g da r%%iilr%%‘ﬁsgl glg%lg?al y c_)r{jl using a convenient daily
doding aegimen( Mnicthghi-th & adjiisict [@ecordiiy o tHe derad o affictidry meinth e patient:§ response
to the 10active ingredient,,A compound or compound SENLNVEtioRs A wel ir
pharma(%?el‘ﬂ%%)a yglfsﬁga%l‘g}sgﬁg?@ggt%&uﬁ%%;%e% gglrfgté:’:%)f‘?{/%ntiongf cxcig%nf?s, cérr@;@gﬁ
diluents, may be placed into the form of pharmaceutical compositions and unit dosages. The

pharmdeeamgde 8o fridemmorsafidin-dbsigauBiohs h&be comprised of conventional ingredients in

conventional propor- 15 dons, with or without additional active compounds or principles, and the unit
dosagestanms-soauaantain anyeyitedeefiactive ameiwichtheractveingrediont Cammensurate with

the intended daily dosage range to be employed. The pharmaceutjcal compositions may, he employed

as solids &R adda iRk varstiRecddpdlied %ﬂf&&ﬁh@?ﬂ%&?ﬁ%@; i?)?r%@ r‘@f‘é&gé%{d ﬁi?fSE%Es, or

liquids suGh a%SHIIGRS neSRENSINRE: BMidsionadeldrsoar {illed dapsuiesdeiioral isessaitingthe 20

form of suppositories for. rectal or vaginﬁl administratiogrﬁ or.in the form of §terile in'ecéa%lge solutions for
EP[ 0 8 %

parentePAFtHEE WRSBILIPI AT Wit Yo ATdiN #6m By At Gash Qe BB Sund or
COMPOyRES AU - s ITeric saniRReR@IPN: Q0 dpsageifirirt idlinie teectadpelpble (ethisalid and liquid
formulations of the active compounql and ong skill,%ll in_gle art gvil%%ggﬁecjgé% that an c_t'ﬁ\{eriggredient
can exiSHHBFSEN BeheiatiGRe Hesransy of Padardeto8drg fResie S8 the' d88ired dose
and phapmacokinetiaearanetest) 166.1 (M+H)".

20 Example 10: 6-Dimethylamino-3,4-dihydro-2H-isoquinolin-1-one

6-Fluoro-3,4-dihydro-2H-isoquinolin-1-one (1.56g, 9.45mmol) was deposited in a sealed vessel
with 25mL 33%dimethylamine in ethanol. This was heated at 150°C for 7 hours. The resulting
solution was partitioned between ethyl acetate and water. The ethyl acetate layer was washed
with brine, dried over anhydrous magnesium sulfate, concentrated in vacuo, and purified by flash

25  chromatography (elution with ethyl acetate) to yield 6-Dimethylamino-3,4-dihydro-2H-isoquin-
olin-1-one (787mg, 4.14mmol). MS (ESI) 191.1 (M+H)".

Example 11: 2-(3-Bromo-phenyl)-6-dimethylamino-3 ,4—dihydro~2H-isoduino lin-1-one

6-Dimethylamino-3,4-dihydro-2H-isoquinolin-1-one (762mg, 4.0 lmmoel), cuprous iodide
(153mg, 0.802mmol) and potassium carbonate (554mg, 4.01mmol)were deposited in a sealed

30 type vessel. 6 mL DMSO and 1,3-dibromobenzene (1.89g, 8.01mmol) were added. Argon was



The term "excipient” as used herein refers to a compound that is useful in preparing a pharmaceutical
compositign, generally safe, non-toxic and neither biologically nor otherwi Vﬂﬂﬁ I and includes
excipientsw a%{)g?éogs é‘é‘ptable for veterinary use as well as human pharmggeutlca %@‘E&Fﬁe
compounds of this invention can be administered_glpne but will 30 generally be administered in
admixture with one or more suitable pharmaceutical excipients, diluents or carriers selected with
regard gouhe JreRded deus.of administiation and Bafdarek RRAHDAGRIMCA REAGHS Beald@ar _
2009/098144PCT/EP20091050875 -46- "Pharmaceutically acceptable” means that which is useful in
preparihP & phuitthbeuticdl eoivipositivs thad megSitlampedrarasaidedirohiit HEREF Bidtogically nor
otherwige yindesisabie gndinglidgs.that which isiaccantahigdorvetarinan aselk asdEmand

pharmaceutical use. A "pharmaceutically acceptable salt" form of an active ingredient may also initially

confer B ugkiasd gfirgifitacoRidineisrape MyTEHARIRGVE SR E M dvhie AIVBPETMBLER in the

“0%Saﬁg&’{&li@?%&%@%%ﬁ?%y%{&ft%ﬁ&%%ﬁ{ﬁ@filﬁ IamiGa el eariive - aredientmwith
respect to its therapeutic activity in the body. The phrase 'E;;)uarmaceutically acce/e%able salt" of
g

acorn-pFodiit dlaslk ehrarnatprEPha datRtian] Aeden LRy ests A TR LY red
pharma;; galegicat AcViphof shesharsahsompaIad:-Such-saits inetides (k) 1asid adthiien) salts, formed
10 with'inorganic acids such as hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid,
phosphorieaeiel aAdIHE RSB éMidd with organic acids such as acetic acid, propionic acid,
hexanoic acid, cyclopentanepropionic acid, glycolic acid, pyruvic acid, lactic acid, malonic acid, suc-
cinic agkamplic BTIG-ialeisaecitintumasicacid, tastesteaeidy CikT] dicith loenizoi adip@x(4!]-3,4-
hydroxyhenzoyl)benzoi¢ acid, cinnamic acid, mandefic acid, methanesutfonic acid, ethanesulf- 15 onic
actdl, 1 S5t iTSARBIN Meig®%¢hy droxyethanesullonic acid, benzenesulfonic acid, 4-
chlorobenzenesulfonic acid, 2-naphthalenesulfonic acid, 4-toluenesulfonic acid, camphorsulfonic acid,
4-methgHsiestai hB}mdi-2-éinssth:danbiorylict abit;dghudbhisptovie bicid; @phiéiyisrdhioRieraeid,
trimethylacetic agid. tertiar laceti id, lanry, i id, gl i id, ' id..

mycrox B b B R R & B DB ormea
when adeaordicdorotosegied senséhwtid paredd eSitpotrmd e vrrsrishidpiaidedugh thereationia.g., an alkali
metal iqQn, an alkali hion, or an alumi QN | i c ch as
cthano R dtha L i e ke Soli
fort préanetiorsl irotadke pewaikis].tablets, pillscaapsutssiodadibes bsopgoticoned 1Eh 25 persible

granules, & SQlid carrietnau B8 OR8,AL MBLE SUPRIaNas e MR @lRe aetasdilugnts, favoring

agents,Tg{c))lif]l?)llllllzléres,a i ricants, susperiding agents, binders, preservatives, tablet dis- integrating
agents pertieathpsuatimghyiaetiak mpowders! thetbatrdetigtaleratiyvies ankey titbasolid which is

a mituig i\ he, inedvided agiive comeonsiluddabiois Jhe Ay scampenant aeieialigs mixed

with the carrier havirig the necessary binding capacity in suitable 30 proportions and compacted in the

shape amapsiy €308sicty) Stitatsibaaniersanchldé-RirmteHonimitdtd hayAdsitrmedbdhate-
magnesium, slearaie, | sz‘l%,uq%&ggjlg%égﬁrggﬁ@&ﬁzisgs&ﬁmaé.tﬁ.% %l%%; yadg methpicgliulose,

: . T,
sodium ca?boxymethy ce lting wax, cocoa WO 2009/098144PCT/EP2009/050875 -47-
butter, 88d.théMikd) Solid form preparations may contain, in addition to the active component,
colorants, flavors, stabilizers, buffers, artificial and natural sweeteners, dispersants, thickeners,

SO'Ubi"Z:.it%gzﬁ??@i%u npitheiknkiquid frmulatinps Risa ae sidiakle forssakagmindsiration include
liquid foil, ulation includi%s emulsions, syrups, elixirs, agueous solutions, agueous susgensions.

These iAEIIa& SOl fornddrEdrar-aBaE which-BReRtsA ded by Ba-2bhtere B tiduisdi breparations

shortly before use. Emulsions may be prepared in solutions, e.g., in aqueous propylene glycol
solutions. Brdny Icartaivt-smslgilving cigentscatamab-leaiibin.sorhitan Fidhgotddie ZeracecimgAqueous

solyiong can be prefared By dissoling s acive compopey i aaler and adding syitabjelorants
dihydro-2H-isoquinolin-1-one (67mg, 0.17mmol}, tetrakis(triphenylphosphine)palladium(0)
{(20mg, 0.017mmol), and sodium carbonate (54mg, 0.5 1mmol) in 2mL 1,2-dimethoxyethane and
1mL water was heated to 170°C for 12.5 minutes in the microwave. The resulting mixture was
partitioned between ethyl acetate and water. The ethyl acetate layer was washed with brine,
30  dried over anhydrous magnesium sulfate, concentrated in vacuo, and purified by flash chromato-

graphy (gradient elution 2 to 5% methanol/DCM) to yield 6-Dimethylamino-2-(3-{1-methyl-5-



10 stabilizing, and thickening agents. Aqueous suspensions can be prepared by dispersing the finely
divided active component in water with viscous material, such as natural or synthetic gums, resins,
methylcelBS80%Bith carboxymethylcellulose, and other well known sURpEFRERIY*AGERTE. The
compounds of the present invention may be forml_.ggged for parenteral administration (e.g., by injection,
e.g. bolus injection or continuous infusion) and may be presented in unit dose form 15 in ampoules,
pre-fill ringes, small volume infusion, or. in multi-dose iners with.an.added, preservative. The
com poi'ﬁ%g K '%%Igﬁnf% s - éégéhéﬁléj‘r%%?jé?é% ﬁflfd%éc,i%ygerr%_g %riglrllns_‘%gyo I-dgifg% "gb%gf ”
vehiclebyé:g-250listigumdniad uenus! PokyeitbiemenglycH ERESIEY 4f (dilyId) non- aqueous carriers,
diluents, solvents or vehicles include propylene glycol, polyethylene glycol, vegetable oils (e.g., olive

oil), a”%@&ﬁﬁqﬁ:Oéﬂﬂﬁ%%%%ﬁfﬁéiu%oﬁfmlc%@ate)’ and may contain 20 formulatory agents such as

preserving, wetting, emulsitying or Ssuspending, stabilizing ancUor dispersing agents. Alternatively, the
active ingredient may be in%gwder form, obtained by aseptic isolation of sterile solid or b

lyophiliéaiamoi sBiutsa-1i-cwaeinrghisn e feBa iR L sunabirdefisiel e gt é@rli’rel,}/%yrogen-free
water. s campqunds.al e presertinrention maynbeformimatediior topical admipistiatiag jo the 25

epidermis as ointments, creams or lotions, or as a transdermalﬂg)atch. Ointments and creams may,

e.g., berratIaens i areaf F0mE e ons ks uith v vaa drisdar JRtabidmeckbaiRg diédsr gelling
agents gl @HRNS May:ReafosmHied With.amadguenisatalydbageans wilhingeraiat alsacantaining

one or more emulsifying agents, stabilizing agents, dispersing agents, suspending agents, thickening

agents 26FtaEIHIG BaRMESIEE rithEITs Surd B TP Hae s shifstHabn SRR HBE H Include

lozenges GAMRISIGIACHYR, AUSHIHID AtMQRY Pase, dBYRINCEISIRSEARY BGAsIa QFKagacanth,
pastilles comprising the active ﬁg&edient in an inert base such WO 2009/098144PCT/EP2009/050875

-480 asi5eanine Bid qiyedntrek SuttBaRodh MR A& Ad Bt Washes comprising the active ingredient
in a suitable liquid carrier. The compounds of the present invention may be formulated for
adminigiratinpiad SupmisitatichnAdow natiindnylx; sueb as a mixture of fatty acid glycerides or cocoa
butter is first melted and 5 the active component is dispersed homogeneously, e.g., by stirring. The

o EAMRRERe RO ME iedheluhaw BB SN ER B oled e dmalanedimiesh a3dto
solidify. The compoun Sort e present invention may be foitnulated for vaginal administration.
Pessarigis;¢timiponss crezmsp helBlipastess dtams i08priysicdhairing s atkditenontrdcdotive
ingredient such arril_1 S af¢ int ARPIpRLat .. : esent
ventio s B b oL B T g el drectly
to fife nasaEEhGH ibyeduivmitioAbHvear ogl -entH WP modhetrpipditedr Sprdy . 1FAd dvntllations may

be provided in a single or multidose form. In the latter case of a dropper or pipette, this may be

achievegh e Pelien ADIRLS/ ek a0 2pRLaRIIAianSreHSkeIInBEkolyRe of the soluton or

suspension. In the case of a spray, this may

6-Dimethylamino-2H-isoquinolin-1-one (39mg, 0.21mmol), cuprous iodide (8.0mg, 0.041
mmol), and potassium carbonate (29mg, 0.21mmol) were deposited in sealed vessel. 3mL
DMSO and 1,3-dibromobenzene (98mg, 0.42mmol) were added. Argon was bubbled through

20  the mixture for 2 minutes and the lid was tightly closed. This was heated at 150°C for 5 hours.
The resulting mixture was partitioned between ethyl acetate and water. The organic layer was
washed with brine, dried over anhydrous magnesivm sulfate, concentrated in vacuo, and purified
by flash chromatography (25% ethyl acetate/hexanes) to yield 2-(3-Bromo-phenyl)-6-dimethyl-
amino-2H-isoquinolin-1-one (45mg, 0.13mmol). MS (ESI) 345.0 (M+H) .

25 Exampie 17: 6-Dimethylamino-2-(3-{1-methyl-5-[5-(morpholine-4-carbonyl)-pyridin-2-yl-
amino |-6-oxo-1,6-dihydro-pyridin-3-yl} -phenyl)-2H-isoquinolin-1-one (11I-1)

To 1-Methyl-3-[5-(morpholine-4-carbonyl)-pyridin-2-ylamino]}-5-(4,4,5,5-tetramethyl-[1,3,2]di-
oxaborolan-2-yl)-1H-pyridin-2-one (58mg, 0.13mmol), 2-(3-Bromo-phenyl)-6-dimethylamino-
2H-isoquinolin-1-one (45mg, 0.13mmol), potassium phosphate (56mg, 0.26mmol), 2-(dicyclo-



15 be achieved e.g. by means of a metering atomizing spray pump. The compounds of the present
invention may be formulated for aerosol administration, particularly to the respiratory tract and
including MEaHKEAPBHiInistration. The compound will generally have a sR{al/PRRNENTE e.g. of the
order of five (5) microns or less. Such a patrticle siég may be obtained by means known in the art, e.g.

by micronization. The active ingredient is 20 provided in a pressurized pack with a suitable propellant

such as a chlorofluorocarbon (CFC), e.qg., dichloradifluorpmeth ichlorofiugromethane, or
dichlor%&?ﬂ?&?@%ﬂﬁaﬁ%ﬁ r’éd?ﬁléﬁpa?c?g)ﬁhi’%r' é’b@?@%?ﬁ &RE sﬁ%n%?@bgﬁ%hiently also
containy@idgiyeiaetant pachdargoitiin mbeiditss et hgymayddedconitaliadt s sedneteredoralve.

Alternatively the active jngre- dients may be provided in a for a dry. powder, e.g. a ppwder mix of
the confHGtb 15 DE-GTATIE L ieh Be LA T Lo DA ERan Ll o i
hydroxypserysmeibsd delidl eseand prlyndnylpyitioticinie: (W y4n)c(hbapenidemdarienr willfoethd get in the

nasal cavity. The powder composijtion may.be presented in unit dose fo;In e.g. in capsules, or
car?ridgaﬁg%?eel. .?%‘gfét}ﬁaé}?%iigfgp &Eﬁsa%%%‘i%ﬁfcﬁﬂalf@s&wé‘%ﬁ%‘}%es%l rr%h?s Iécré% rk%i/esﬁingans of an
inhaler.vdAlo, 200 HRMBIH B ErEflaRPOO TNEAB V6 mithse DN ntioni et e fosthulateddrlt(@nsSdermal

or subcutapeous drug delivery devices. These, delivery systems are advantageous.when sustained
release O '%'ilﬂ'%%?gk?il%%cé%%gpﬁl%irga)%h%ﬂ%ﬁ}g\{r]ljf%%ihggﬁé%b?ég\iﬁf ya%ré%rﬁe%ﬁrééﬁ men is
crucial. @Bempelidsoiiranisderonal détivey. syatemd jarsi§¢fSENHy7attédhéd to an skin-adhesive solid
support. The compound of 5 interest can also be combined with a penetration enhancer, e.g., Azone

(1-dod -cyelo B4 _%)bl%lr{%ﬁj 21[ !3%% delivery systems are inserted subcutaneously
into to ?ﬁg%ﬁﬁi%!?m{;?lay%r%&gurgery o'rél]ff ctglon. %e subdermal implants encapsulate the
compound in a lipid soluble membrane, e.g., silicone rubber, or a biode%radable polymer, e.g.,

polfactibGeifrenmableroimofid AL aBIg with PhseHistsualdantAfibrnteaeiteidnd SXgemknts are
describgd 10in;kemiggion) Figracienseand Rsastiae eafy%@a%(el%a@éf%%% edited by dAaryy Mack
ifle

Publishing Company, 19th edition, Easton Penn?%lgl/ama. A skilled formulation scientist may modify

the formURERSHE RERHIHE t e BRERIGH 58S RGNS Sorotied- REFRIFSTIS Sdhiatisticfor a

particulgy,fote afadminiatiatieswithaulrepderipg the compRsiians akthitpiesenbieaton unstable
or compromising their therrfl%%utic activ%éS The modification of thcmesent compounds to render

them micré 2 IthiEnmNiter SNMRPIENEE, ERCMAEE dasifPadddniblishdtisy Mot thddifications
(salt formulatignygstgrfication, etc.), which are well within the ordinary skill in the art. Itis also well
within the ordinary skill of the art to modify the route of administration and dosage regimen of a
particular compound.in arder. to manage the pharmacokinctics of the present compounds for maximum
bene- Z%ﬁ%ﬂpgfﬂ:égtﬁf%%‘ﬁ%ﬂé?ﬁ% H%O“[Eeg@aggﬁ?%ally effective amount” as used herein means an
amount required to reduce symptoms of the disease in an individual. The dose will be adjusted to the
individugb regtirbroentibeasinparitblarzcas €3 hat Hbgageotawasrgdsitmietasideinsittatiepending
upon nymetouB factors stieh A3 e severity,of ihe disease g Repreaied. fhe-age adganaraLbealth
conditic;#w1 ' ”é?ﬁiﬁen%%@j\%@{%gﬁ%%zﬁcgmegntg witﬁqvﬁ}icﬁ' the pzlaéent isg%e?ng treated, the route and foi
in of adiffinistralitg angtthe wrefprsitesdbdtexpe nenceaofitbibyheditht prastiodéreaiast/adsFor oral
adgyinistration,.a daily. dosage of ween about 0.9 QQ 1909, mg Qﬂyf yge@gﬂ}cgg_r day
shggld ‘bvgba%fﬁ?l(%)%gt%bir‘;v ?n%)gﬁgfﬁsepr%py ar?t%%ﬂr i cgm]%ﬁ]%on%%rdpy. %J] preferred %a’lly dosage is

betweetrabobit G andndqputB0omGhd bku@smﬁe@hph}’lé%@éi@fé_ﬁieﬁ@.ﬂ tnd’alstut BOetatRg/kg 30
o oo b 0GR AAERI i O AT AR MBI Rge MR (S0gdin S aron

to a 70 kg per osage rangé would be about 7 mg'to 0.7 g per day. The daily dosage can be
administé?edt bé 2 Eirlglédbsage or Mlgividéd iddsal el tyPicaiy Betiveer T &des2HA0
2009/098144PCT/EP2009/050875 -50- dosages per day. Generally, treatment is initiated with smaller
dosageg ywhillead6: 1835 ihan; the. pRimu dose Qb thanampaiid: fihesgafietiiie dosagsyiscinareased

by small increments until the

25  6-Dimethylamino-2H~isoquinolin-1-one (50mg, 0.27mmol), Acetic acid 2,6-dibromo-benzyl
ester (164mg, 532mmol), cuprous iodide (10mg, 0.053mmol), and potassium carbonate (37mg,
0.27mimol) were deposited in sealed vessel. 3mL DMSO was added. Argon was bubbled
through the mixture for 2 minutes and the lid was tightly closed. This was heated at 150°C for 5
hours. The resulting mixture was partitioned between ethy! acetate and water. The organic layer

30 was washed with brine, dried over anhydrous magnesium sulfate, concentrated ir vacuo, and



optimum effect for the individual patient is reached. One of ordinary skill in treating diseases described
herein will be able, without undue experimentation and in reliance on personal know- 5 ledge,
experienc® 8ri§aHeo8ld¢losures of this application, to ascertain a therapeUtfcHiF &i#&EE amount of
the compounds of the present invention for a give _Pisease and patient. The pharmaceutical
preparations are preferably in unit dosage forms, Th'such form, the preparation is subdivided into unit

doses containing appropriate quantities of the active ent. The unit dosage form can be a
packagdt ’%&%ﬁ%&%@%ﬁ@%@gﬁfgﬁﬁ% %&‘%‘é@?ﬁ%ﬂtﬁé’?g%ﬁ%ﬁe Sialth Qalihs packeted
tablets scapisuled, Abtbpenglessdimetald anampates! AsogthiscliniCdgldgaforasteaBmg capsule,
tablet, et, qr lazenge, itself, qr it be the appropriate number of any of these in packaged form.
EXAM@E@%@S&E;@ &%ﬁ;@ﬁ%& nyl)-3-(3-t-butyl-phenylamino)-acrylic acid ethyl ester 15
(3-Bromo-phenyl)-acetic acid bcnzyl ester (1 g, 4.12 mmol) was dissolved in ethyl formate (8 mL, 99
mmol). Bedipie Bydridet{6004] BE0-digictisumimol)-wes HddeehitdimsBrpilich oMemigint-thiS was

quenc i Ma This: was tioned between a angw The ethyl acetate
e e e B S, and
concentrated in vacuo. 20 This material (0.65 g) and 3-t-butyl-aniline (0.37 mL, 2 48 mmot) were

stilTed & linMeiidnbl formerplstlise FHigneiy Bomdaditatat am paduo Ertiptrifiemsiaksh 3.2 1di-

Chfom369959@%(9[99i@@iﬁ&#ﬁlﬂﬁ-@%@@% hyl aeatateihcranes) dayelttomo-6-(6-dimethyl-
2-(3-Bromo-phenyl)-3-(3-t-butyl-phenylamino)- acrylic acid ethyl ester (0.5 mg). MS (ESI) 402 (M+H)-.
Exampasemdiossremaitr-terbowgmi sstiittimes bR&7amnpd), potassium phosphate

2-(3-8rmﬁf%zftﬁ.r@yﬂﬁzﬁ@@-ketaie%rkﬁé@s@d@mma@qxuc,@cl@iﬁlﬁﬁd@m@r{glo@gaﬁaﬁypémmol) was

added Io(goga polyphosphoric acid. The resulting mixture was heated at for 90 minutes. 80 mL of

waer viadladaeep rreddigutdanasidinggsona b atiaiea Chne saw i preenmarenaddaherad,

washed, yyith - ywaten andaif/Arindafey 3 taysdpivield 31(3:Brema-rhsayldutdednluivbidtiauinglin-4-one
(123mg. 0.345mm01)§h%8 (ESI) 356 %Mgg: WO 2009/098144PCT/EP2009/050875 -51- Example 3:

7-tert-BUBPI$44Tes 4, Bhis ipnbeaies k1 802 fexAb 8 ratamtesy 0 PR FLnFb et sRethy!
3-(3-BromprphenybadstertiRuiii Heauinalinsf-oneddma;ith 33hamedd. Ris(pinaeataioydibason

(102mg, 0.401mmol), and potassium acetate (98mg, 1.0mmoL) were deposited in a sealed 5 vessel
with 2nHUBF BSNRS® CORGERTHES Burstsied frbaigAlteE oy illaHedsP MaesiRh T gragigqppiution 2 to
phenylghosphinaderseseneldicioreratiadidm(b-grmeaien it D GNM(B19Me o KiRO8Bmmal) Was

added. Argon was bubbled through the mixture for one minute and the lid was tightly sealed. The

resulting$HiuTe WERRRARER AT SOEC I8 NP HOTHS PRt ieedify Harlifioibybeindsiieatnylacetate and

water. EB&?IM@E@Q%&@&X%%M\{EWE@) &aine (grigghover anhydrous 10 magnesium sulfate,
concentrated in vacuo, and purified by flash chromatography (gradient elution 25 to 50%

ethylacetate/hexanes) to yield 7-tert- -343-(4,4,5,5-tetramethyl-H,3.2 d - . )

oxaor R Ry T TR e pr g G 0 e (S R 5T R ample 4
7-tert-Buitypd-(Baily{bdmo( 6o tphodidérdicaronih)-pyidiph2aylad]6isoquino in-1-one (IE-3)
0x0-1,6-dihydro-pyridin-3-y1}-pheny1)-11-1-quinolin-4-one (11-1)

20 To Acetic acid 2-(6-dimethylamino-1-oxo-1H-isoquinolin-2-yl)-6- { 1 -methyl-5-[ 5-(morphohne-
4-carbonyl)}-pyridin-2-ylamino |-6-ox0-1,6-dihydro-pyridin-3-yi}-benzyi ester (29mg, 0.045
mmol) in 2ml THF, 1ml methanol, and 1 ml water was added 1M aq. lithium hydroxide solution
(0.13mL, 0.13mmol). After stirring for 18 hours, this was partitioned between ethyl acetate and
water. The ethyl acetate layer was washed with brine, dried over anhydrous magnesium sulfate,

25 congentrated in vacuo, and purified by preparative TLC (5% methanol/DCM) to yield 6-Di-
methylamino-2-(2-hydroxymethyl-3-{ 1-methyl-5-[ 5-(morpholine-4-carbonyl}-pyridin-2-yl-
amino]-6-0xo0-1,6-dihydro-pyridin-3-yl}-phenyl})-2H-1soquinolin-1-one (20mg, 0.033mmol).
MS (EST) 607.2 (M+H)".

Example 23: 2-(3-Bromo-2-methyl-phenyl)-6-dimethylamino-2H-isoquinolin-1-one



15 A solution of 5-Bromo-1-methyl-345-(morpholine-4-carbonyl)-pyridin-2-ylammo)-1H-pyridin2-one
(19mg, 0.050mmol), 7-tert-Butyl-343-(4,4,5,5-tetramethyl-H ,3,21clioxaborolan-2-y1)-
pheny[-1HA&4uR48% 98 16he (20mg, 0.05mmol), tetrakis(triphenylphosphine ffall &G0 % dmg,
0.0052mmol), and sodium carbonate (16mg, 0.15mmol) in 2mL 1,2-dimethoxyethane and ImL water
was microwaved at 170C for 12.5 minutes. The restlting mixture was 20 partitioned between ethyl

acetate and water. The ethyl acetate layer was wa with brine, dried oyer anh magpnesium
Sultote COHEE TG JHC OO B T L3 B e B el T U -
7-tert-Buityb3thSsilnmatbyhabAG o oDl oathotyd)sited in sealed vessel. 3mL DMSO and
EAVQO('g;;@g@%ﬁﬁ;ﬁéﬁggﬁéﬁgg{ﬁ%ﬁ%%{Eé‘&@/lk}g%'ﬁ%'a% IR0 R 29088 mmoD
2-(3-Briynp-2imeth vk hieniih-3«Stidintetby ssdinOhpheny lamaied paesofic feid btyt.eSler resulting
(3-Broma-2-methyl-phenyl)-acetic acid benzyt ester (421mg...1.32mmol) was dissolved.in ethyl formate
(2.S%mL%’itﬁfﬁ&?@3&5@“&%&8‘?@@%@?%&%.%’f%r‘i’{%ﬁiwgs%%%%%l.ﬁ erstfring’ ogreg(ljV F?]}}nutes, this
was qubrichethadtbid adyHOus hisowasupasifiane dhetueercéthyhacetatad YWOfied by flash
2009/098144PCT/EP2009/050875 -52- and water. The ethyl acetate layer was w. Wit

vt B AT et e A DA M e e L i an e e
portion afitvisHateralmrith N Meb (dikthytbehrend).1 @%lid@iine {26MgH0.70mmol) were stirred in ImL
ethanol for 18 hours. This was concentrated in vacuo and purified by flash chro- 5 matography

(gradie i 10 209 tate/hex, S).to v Cor A
b TAEl0 2 A H O AR DERRAS 0 5[5 (morpholine-d-carbonyl)-pysidin
0.407nimgHnMS [ ES 1) 405- Ol yvEdambid 6 Ben@ Bibmgpgumetiylhe 2T -d

imethylamino-1H-quino lin-4-one To

2-(3-Broo-Rrepeihylpbemyiyids (Bdimetniamingmhanyiamineipsiia acidethviasier 10 1140mg,

0.248mmo1l) was added 4g polyphosphoric acid. This stirred at 140C for 10 minutes. 50 ml water was

added &rabRTe AmAuS-WADERTBH2TRE (e [Sremphate (S miaretr Bathwadiay Wwhifiwater. The
filtrate Washextagsied Mith, J0KMethaneUREM, 30l vtians Thsoorganic javesnas driad, ovasanbygrous

magnesium sulfate and concentrated in vacuo. The requltja%residue was combined with the
precipitateiyaloRFTIdRRBYMAEN ¢y o&lograpRyNYradieiis Bilfio RS SHO AR AIB ER) to yield

3-(3; Bromose-Pigthyliienypiifaimahyiaming -4 basinelip if-ane 622memd. 06 dmmedi MS (ES1) 357.0
(M+H). Example 7: 1

~Methy PS5O line A beatoin b rdHTsss) At Rt s haakliliedmyii 3 89BickiSrolan-2-y
1)-1H-pyridig-2-a88 & Broowed-methyilnddtrégnorploline pdreaihiaydonpyeid indiasinolnlH-pyrid
n-2-one (1.00g, 20 2.55mmol), bis(pinacolato)diboron (1.94g, 7.64mmol), potassium acetate (750mg,
7.64mm5?r2-giawamb§ﬁwwas&ﬁ, it S pyArcd B ORGP S8R MBI and
bis(di- henzyligineascionaipaladivar€) 673me: Orismmebayere disselvetiniSn degassed 1,4-
dioxane. The headspace of the vessel was evacuated and backfilled with argon 5 times, This was

hedlted BETEOEYFOF Y Burc i RS BRASINedr ethBA ety raESkite and WAtRPO 45 ethyl
acetatedayshwas washed i krine oduedaypsanydrois-magnssium)suifate qeereniraied in vacuo,
and purified by flash chromatogray hyES radient elution 2 to 8% methanoVDCM) to yield
1-Meth&‘i"—@@&M@H@ﬁ%-ﬂ%%ﬁé)%-g)}r%fﬁ%lamino]-5-(4.4,5.54etramethy|[1,3,2]dioxaborolan-2-y
1)-1H-pyridin-2-one (0.798g, 1.81mmol). MS (ESI) 441.2 (M+H)-.

Exampie 25: 2-(3-Bromo-2-methyl-phenyl)-6-dimethylamino-3,4-dihydro-2H-1soquinolin-1-one

6-Dimethylamino-3,4-dihydro-2H-isoquinolin-1-one (150mg, 0.789mmol), cuprous iodide
25 (30mg, 0.16mmol) and potassium carbonate (109mg, 0.789mmol) were deposited mn a sealed
vessel. 3 mL DMSO and 2.6-dibromotoluene (395mg, 1.58mmol) were added. Argon was
bubbled through the mixture for 2 minutes and the lid was tightly closed. This was heated at
150°C for 24 hours. Cuprous iodide (30mg, 0.16mmol) was added and the mixture was heated at
150°C for an additional 24 hours. This was diluted with dichoromethane and filtered through a
30 pad of celite. The filtrate was partitioned between DCM and 5% aq. ammonium hydroxide. The

DCM layer was washed with brine. The combined aqueous layers were washed with DCM. The



WO 2009/098144PCT/EP2009/050875 -53- To
1-Methy1-345-(morpholine-4-carbonyO-pyridin-2-ylamino]-5-(4,4,5,5-tetramethy141,3,2]di-
oxaborolaW93M$/4$%34¢ridirt-2-one (27mg, 0.062mmol), PCT/EP2009/030875
3-(3-Bromo-2-methyl-pheny1)-7-dimethytamino-l_l—SJE)quinoIin-4-one (22mg, 0.062mmo1l), potassium
phosphate (26mg, 0.12mmol), 2-(dicyclohexylphoshphino)-2',4',6'-tri-i-propyl-1,1'-biphenyl (1.7mg,
0.0036mmol IS- 5 (dibenzylidirteacctone)palladium(0) (1.0mg,. 0 i ded 4mL of
degass%)ﬁﬁévﬁgr%%ﬁ?é%&?ﬁhg ((fégﬁgrp%%ﬁ of the Ve %ée %v%gggl%gu%gt%%gﬁr}l%? %ﬁ%ﬁ@?wth argon
4 timesanBhsanifas! hedtesh ahi@OG daraphoigrathist wiaspaiitiontst) bethydercettoyhavetsictant Water,
The ethy tate lgyer was washed with brine, dried gv. hyelro sju te, concentrated
i vacL A SURTEATEY rEh Al T e B s LeBeL g ot e
amino-8-fR4methi)- MELRREIRAL3454rhbrpholine-4-carbony1)-pyridin-2-ylamino]-6-oxo-1,6-
dihydro-pyridin-3-y1{-phenyl)-1H-quinolin-4-one (14mg, 0.024mmol). MS (ESI) 591.1 (M+H)t. Example
o & Fluata ey A BintdReaninglin-a0a OGNS I ond {4 AHEn 28 CanpRaliyips isolved n

40rnL DCM and 40mL methanesulfonic acid. This was cooledto 0C and sodium azide (3.46g,
53.2mrAatawarodddet-Afedihyisonpyms bt WormheAhas riiBedseSiE Hsoseimad dvg dodb aq.

sodium hydroxide. The resulting mixture was partitioned between DCM and water. The DCM layer was
dried ovey ankyeteusmagRasivihsulfatessancentiaied invaeud. snd perfiedrbydtash ey amdatography

(gradient elution 50 to 100% ethyl acetate/hexanes) to yield .
6-FIuor%g?ffﬁﬂﬂr?d?réf-ﬁll-lil:%ﬁéﬂ}ﬁgﬁﬁ%-@ﬁ@“@z%‘éé@i@ém%ﬁ@)%@%%ﬁ?é@%’f?wgiﬁfi‘zo Example

10: 6-Difpathdaming: 3. iy iiseasinoliroteqaebs i osaddbdifydsonai dhispauiaolin-1-one

(1.569, 9.45mmol) was deposited in a seated vesse| with 25mL 33%dimethylamin ethanol. This
wad hebtdmat 43 D?%ﬁ“%?é’?%’%@@ﬁﬁ?@%ﬁ&d# a’sfrb'é"ﬂfﬁ?é’ﬁfz’é? éﬁ\’%%‘r?%ﬁ@logﬁ%tate and

water. The etiwbacetats layaionasiwashedonipirine: s®d Deepaolitbnumotpgassidadstifate,

concentrated in vacuo, and purified by flash 25 chromatography (elution with ethyl acetate) to yield

O Dime A3 4 AT BSOS P g RGP RS g, 0 L GO
Examplg-dels 213 Rromesphamdxbdcetinpeanting-R4ntinpero12it-isadpma: it dBsveen ethyl
6-Dimethylamino-3,4-dihydro-2H-isoquinotin-1-one (762mg, 4,01mmol), cuprous iqdide (153mg,
0.802mRE B AEpBRES rhec%tk%ﬁa?@t%gﬁmg‘?%ﬁm%ﬂﬁ@t?m#alaa%éﬁa‘f f&@%&&%{%‘%%%"vessa.
6 m. DM&Rsarmehd., dodiRigraedeniened laf@gudtimmabswerecacddegraphgqaradisniWition 2 to
2009/098144PCT/EP2009/050875 -54- bybhled. through the mixture for 2. minutes and the lid was
tightly closdeftHIRNRS Hadeed At f5 &"F&%ﬁ&%ﬁfﬁ%ﬁﬁ?&?&ﬂ%‘%&‘ﬁ%ﬁ% %ﬁ%hﬂi&?'ﬁas added
and thecaduie)wes dieaiedaatidb e dab ancddivianah Hdhears! Thiswas iluitd dvit Hidleromethane
and filtered through a pad of celite. The filtrat s_partitj between DCM and 5% aq. ammonium 5
hydroxiQBPPHE-HER f§§%§%@%@%ﬁemﬁ§g&£gﬁa§ﬁggbm sulfate, concentrated in vacua, and
purified by flash chromatography (gradient elution 25 to 100% ethyl acetate/hexanes) to yield
2-(3-Brdixsaglerdyt \AGaticnetiuyabninoe 24 hitiyartrdkvigog linstind |dodib O30 ity a2natiol} - WIS (ESI)
345, 0 ( "-EH?-. or Example 12: 6-Dimethy | amino-213-(4,4,5,5-tetramethy141,3,21dioxaboro

lan-2-y C—?)W 'r?syﬁ-314- 10 dihydro-2H-isoquino lin-I-one
243-Bromo-pheny1)-6-dimethylamino-3,4-dihydro-2H-isoquinolin-l-onc (163mg, Q.472mm6‘(;\%
bis(pindcOtarsytiyeranq gy rsSimstynahio: borstldhmic Sdfrmsh o E U2 AsH olywire

bromo-benzy! ester (487mg, 1.58mmol), cuprous iodide (30mg, ¢.16mmol) and potassmum carb-

onate {109mg, 0.789mmol) were deposited in a sealed vessel. 3 mL DMSO was added. Argon
was bubbled through the mixture for 2 minutes and the lid was tightly closed. This was heated at

25 150°C for 24 hours. Cuprous jodide (30mg, 0.16mmol) was added and the mixture was heated at
150°C for an additional 24 hours. This was diluted with dichoromethane and filtered through a
pad of celite. The filtrate was partitioned between DCM and 5% aq. ammonium hydrexide. The
DCM layer was dried over anhydrous magnesium sulfate, concentrated in vacuo, and purified
by flash chromatography (gradient elution 25 to 50% ethyl acetate/hexanes) to yield Acetic acid

30  2-bromo-6-(6-dimethylamino-1-0x0-3,4-dihydro-1H-isoquinolin-2-yl)-benzyl ester (93mg,
0.22mmol). MS (ESI) 417.1 (M+H)".



deposited in a sealed vessel with 2mL DMSO. Argon was bubbled through the mixture for 1 minute. [1,
lI-Bis(diphenylphosphino)ferroceneidiehloropalladium(ll) complex with DCM 15 (12mg, 0.015mmol)
was adde¥ AN Econtinuted to bubble through the mixture for one h&Pé ﬁﬂ’ﬁsﬂﬁ@the lid was
tightly closed. This was heated at 80C for 18 hours, This was partitioned between ethyl acetate and
water. The ethyl acetate layer was washed with brine, dried over anhydrous magnesium sulfate,
concenfrated in yacua, an rified by flash,chromatography (30% ethyl acetat ) yield

o DimeARI A 5 L e AL S dor ! et 81 ST HEARR b
dioxabeipieyriaiyD)-phenyd}-8-dxdifyethg dtaspypidininyl -arrerft 37 d hgtromiidlp MBS 393.2
(M+H)-. Ex | le 13: 6-D imethylamino-2-(3- 1-methy 17545-(morpho
Iine-4-c°anr%§lﬁy§)-pyridin-2-ylamin0]-6-oxo-1,6-dihydro-pyridin-3 -y11
-phenyl)-3,4-dihydro-2H-isoquinolin-l-one (1-1) )
5-Bronibelimdtitaas e iisiline-4-carbomH-pyitin 2 WHammed S 1id- it iass by 208

0.1 -Rj laming-; . 41, ' 2 3,4~
dihéé‘?f?.%%’ff%%%*ﬁﬁégmﬁéﬁ%%é%’%%ﬁ@%ﬁ%%??é?ﬁﬁi«??f%‘i*ﬁi@éﬁ?ﬂ%ﬁﬁfﬁ% (20mg

0.017 a0l -dreksotiditvarpoatsqgamy i B hhtomihs L (4 0rogif dtHerdinapesHem Mpsvater
was hegfed to 4, 70Co105 1.2, oyminuies dn the yiRsMATRe Thesresultinguxtire wasshaiioned between

ethyl acetate and water. The ethyl acetate layer was washed with brine, 30 dried over anhydrous

magne§iuhngu e vomedhraddlistlhsagalidngasaimnsernlatiem@idniaegPapRy R A elution 2 to

5% methangUREND do.yielos §-Dimethylaming2-@id ﬂiémﬁm%%f WQessel was evacuated and
2009/098144PCI MP20%9/050875 -55- _ ] .

[5{Phorprdiiitted swisbyargn Y siprein-Dhjsaramblesce #o 108 GifgaldQomrntes s sy ianasthy dro-2H
-is0qUIRQIR-1-ANeH(4 Mg, Q- QBOMHNE ) TSP Deadfe 3 Hxampleditohnk, lvgea-ekisaquino tin-

| -one 6-Fluoro-3,4-dihydro-2H-isoquinolin- | -one (149mg, 0.903mmol) was dissolved in 3mL 1,4- S
dioxandiyAraunraaeesib & fieo st apRs GBTARSY IO Heindtiaigs dissolved in 2mL THF, 1 mL

2,3-dichlor:3.8-dicyannrPRensoauineN &3 0amad2RRamakwes srdedo Shismas ealadaat 100C

for 24 hours. The resulting mixture was partitioned between ethyl acetate and 1M aq. sodium

hydroxidéieT Raraitisy foicktdruray e ey i REg Wit R RerdiR dher i Rot 8 Taas A Ehifate,

copeentfaled o achie. f%?gr Rurifieskhydflash shiematesmrhvuiBOdatwhassiale/ieranreshio yield
6-Fluoro-2H- 10 isoquinolin- 1-onei§54m , 0.33mmol). MS (ESlJé%?.l (M+H)/. Example 15;

6-DimetlsjarAd2M@s g aNoMHIsA® b fatio rhro RaEBERRY | (5 PBHIAY 20B3MMSH Y deposited
in a segigea\iyhe il @Mﬁ@i@éﬁﬂﬁébyl@ﬁpQr&?ﬁh@tﬁgd«3Tbisme%§>m@a[§£t@bﬂ&@@ﬂ@m%§xmrs. This

was concentrated in vacuo and purified by flash chromatography. (%radient elution 50 to 100% ethyl
acetateIbRANEE)- 25 iRl &-Dion AR i DREy uhoMAIg e oty oA thirol S TE S 1) 189.1
(M+H)/. Jxample 160 HB:B19maphesy beb-dimethylamino-2H-Isoquinotin-l-one

6-Dimethylamino-2H-isoquinolin-1-one (39mg, 0.21mmol), cuprous iodide (8.0mg, 0.041 mmol), and

tassi b te (29mg,.0. | d ited | l. L DMSO
PO DA 2, Al et enestes 1 ssald vesel AL OISR g -

benzyl ester

To a solution of acetic acid 2-bromo-6-(6-dimethylamino-1-ox0-3,4-dihydro-1H-isoquinolin-2-
yl}-benzyl ester (224mg, 0.482mmol) in SmL 1,4-dioxane was added 2,3-dichloro-5,6-dicyano-
p-benzoquinone (109mg, 0.48mmol) . After stirring for 4 hours, this was partitioned between

25 cthylacetate and 1M aq. NaOH. The organic layer was washed with water, washed with brine,
dried over anhydrous magnesium sulfate, concentrated in vacuo, and purified by flash chroma-
tography (gradient clution 40 to 50% ethylacetate/hexanes) to yield acetic acid 2-bromo-6-(6-
methylamino-1-oxo0-3,4-dihydro- 1 H-isoquinolin-2-yl)-benzyl ester (93mg, 0.23mmol). MS (ESI)
404.8 (M+H)",



20 the mixture for 2 minutes and the lid was tightly closed. This was heated at 150C for 5 hours. The
resulting mixture was partitioned between ethyl acetate and water. The organic layer was washed with
brine, drie\?%@@?%‘?ﬂ%ﬁ"fous magnesium sulfate, concentrated in vacuo, a Sgﬁﬁﬁéﬁl %%?%’sh
chromatography (25% ethyl acetate/hexanes) to y{,ﬁl_d
2-(3-Bromo-phenyl)-6-dimethylamino-2H-isoquinolin-1-one (45mg, 0.13mmot). MS (ESI) 345.0
(M+H)-.25 E ] +6-Di ina-2-(3- fl-methyl: ol e vl
Iine-4-(%§ ol y r%é;?“dl Zﬁ/’%&r% 0 J%Q%ngé%l y%?ﬁpéﬁé%%ﬁ?g&aﬁ%g%f—iygglauzin%llin-I-one
(111-1) Temino}-6-0x0-1,6-dihydro-pyridin-3-yl}-phenyl)-6-methylamino-3 4-dihydro-2H-isoquinolin-1-
1-Methggl-é345-(morpholme-4-carbonyI)-pyridin-Z-yIamino]-5-(4,4,5,5-tetramethyl-[1,3,2]clioxaborolan-2-
y1)-1H-pyridin-2-one (58mg, 0.13mmol), 2-(3-Bromo-phenyB-6-dimethylamino2H-isoquinolin-1-one
(45mg, 0.13mmol), potassium phosphate (56mg, 0.26mmol), 2-(dicyclo- WO
2009/098144PCT/EP2009/0085&;3 -56- hexylphoshphino)-2',4',6'-tri-i-propy1-1,1'-biphenyl (3.7mg,

methyt-545-(morpholine-4-carbony0-pyridin-2-ylamino]-6-oxo-1,6-dihydro-pyridin-3-yllpheny1)-2H-isoq
uinolin- 2°-ofe (45mg, 0.078mmol). MS (ESI) 577.1 (M+H)+. Example 18:
1,3-Dibromogvb?omomethyt-benzene 10 2,6-dffiromotoluene (2.50g, 10.0mmol) was dissolved in 20
mL carbontetrachtoride. N-bromo- succinimide (1.87g, 10.5mmol) was added followed by benzoyi

perexide (7 ahvgx-SQg%rggg;p}@ﬁt{&au&%Hvzst_%wa@h%m@}.se{hazg,geg.%mﬂm@[ﬁ@,méﬁ-

petroleum ether wa is was filtered and concentrated in vacuo to yield

1,3-Dibreator2ibreindinbthyriénz érmeed Brae.1022mmel). BrruvRiGodumme-Cicrsinikrng, 3H),
1020 D585 a A dl%r-]?l‘i‘i%?/(ﬂ_ .%&%nﬁ-ﬁ%rg&?%eﬁéa{ﬁ@!ﬁg}8éﬁﬁﬁﬂ&% iz dioramaenzyl ester

To 1,3-Dibromo- omomet enzene’( 2mmol) was added potassium a e (4.00q,

40.8mnidfrand 28muna) N ditivetHylfor ahaghemmis-wek Aedtetrae o tbr Poienybids e resulting
miXture()"\’)"’}%x%%{gﬂf)gﬁcﬁj@%&ﬁﬂﬁﬁﬁ%@é&%ﬁ@%h%@ﬁﬂbﬁﬂ@b@@@%ﬁ&%ﬁ%@is%@d&@%%ﬁ%}ed with

water, washed with brine, dried over anhydrous magnesium sulfate, concen-'trated in vacuo, and

putflieddegattasth GAroretogbspmy (glasibatdsptioed B soseinykasststeidmddsrtdirdaabetic acid

25'*%%@29{ befgyl egigt (1920, &L AMmPY: %&@M&&éoﬁ*}ﬂb@%&@&%-E@t&ﬁee%%fkgd adéafs, 2H),
7.08 (t, 128 Hz, 1H), and 7.58 (d, J= 8 Hz, 2H). Example 20: Acetic acid 2-bro

0-6-(6-ditdetyeamino-stbxoadsiate deanBs-was byb ey pidatefrisd over anhydrous magnesium

6-Dimethylamings2iisaguinglin-lsone (PRME.Q Almmad iisaticrasid 2 Sidibiamadhaney| ester
(164mg, 532mmol), cuprous iodide (10mg, 0.053mmol), and potassium carbonateEglzin{;g%fO.ﬂmmol)

were depssitedihase dibivebEdrosidt PVSD DL a0 Hrgsiias pitsted b Qhikkure for 2
mingtes,and the ldyasdightiy.cosed,.FiidnasRaated ahiPRG o Mokt TR esitng mixture was

partitioned between ethyl acetate and water. The organic layer 30 was washed with brine, dried over
anhydrotssTisgneesting stifabsinco SEEAPTRB AT VHONS TSy 2000 00w Ieapret9t PoU9/050875

57" and purified by preparative TLC (5% methanol/ DCM) to yield 2-(2-Hydroxymethyl-3-{1-
methyl-5-[ S-(morpholine-4-carbonyl)-pyridin-2-ylamino]-6-oxo-1,6-dihydro-pyridin-3-yl}-
phenyl)-6-methylamino-3,4-dihydro-2H-isoquinolin-1-one (43mg, 0.072mmol). MS (ESI) 595

20 (M+H)"

Example 31: Acctic acid 2-(6-dimethylamino-1-o0x0-3,4-dihydro- [ H-tsoquinolin-2-yl)-6-
(4,4,5,5-tetramethyl-[ ,3,2]dioxaborolan-2-yl)-benzyl ester

To acetic acid 2-bromo-6-(6-dimethylamino-1-0x0-3,4-dihydro-1H-isoquinolin-2-yl)-benzyl
ester (422mg, 1.01mmol), bis(pinacolato)diboron (308mg, 1.21mmol), and potassium acetate

25 (298mg, 3.03mmol) in a sealed tube was added 5 mL dimethylsulfoxide. Argon was bubbled



purified by flash chromatography (gradient elution 30 to 40% ethylacetate/hexanes) to yield Acetic acid
2-bromo-6-(6-dimethylamino-1-oxo-1H-isoquinolin-2-3/1)-benzyl ester (48mg, 0.12mmol). MS (EST)
417.0 (M+M6: 2E00419714 21 Acetic acid 2-(6-dimethylamino-I-oxo- 1H-isocRrioRe/IREEthyI-545- S
(morpholine-4-carbonyl)-pyridin-2-ylaminol-6-oxo-1,6-dihydro-pyridirt-3-y1{-benzyl ester To
1-Methyl-345-(morpho line-4-carbonyl)-pyridin-2-yladminol-5-(4,4,5,5-tetrameth yl- [1,3,2]

dioxabgrolan-2-yI)-1H-pyridin-2-ane (43mg, 0.09 ol),.Acetic aci ) :

> Drom DR R NI L BRI Do SO B s TR e bl sssium

phosph@redgthpigs QR )2 Zx{glicytiohexnylpheshuldind )A2g416ii6-ceprapyddlid bbifphenyl (2.7 mg,
10 0.0057mmal), and bis(dibenzylidineacetone)palladium(0). (1.6mg, 0. mmol) was added.-4mL of
Gognad T e s P LA TR B S s mrgon
4 timesiof his wasshdatedyat pafCidacd horwdentesy Thistavasbwtiiencthbetiveer athyllarcetate and

water. The, ethyl.acetate layer was washed with bring, dried over anhydroys magnesium sulfate,
Corter A A LT S MBS T o A o g
methariptReMhtoyietd:Apatic @eit(Sxdimeiiylaiifo cthokocdtdtidonpamaline2yild-bsflic acid
methy1:5 Séwo holine-4-carbany1)-pyridin-2-ylaming]-6;0xQ-1,6-dihydro-pyridin-3-y1{ s-kenzyl ester
(ngg%%— merﬁip)lgmo(— gﬁg%% vt :.?Ez;(lg?nq&%xcgkuzuyﬁ-%-{3491,@, ~tet1pa¥ncdchy1§[¥ﬂ%,2}81~
6-Dimethytamiho-2-(23Hyoiroxkyisiet§9 3 183§ {hieithyln®d 5- (08 i 1l né 42dboiw0-pyridin-2-ylamino]-6-0
x0-1,6-dihydro-pyridin-3-y1{ -pheny1)-2H-isoquino lin-l-one (111-3) 20 To Acetic acid

2-(6-di HA0-k-6%0-1H-i inelipy2-y1)-6- thy1- morpl 1L .
nea-co i  henoyt st R 5%45 mmoly i
2m8 THEmmPmetrimdl Satiblytimpaedsn-iasd laelrai 11 M. aclilissiam: Bydeexioe boibtan (0.13mL, 0
13mmol). After stirring for 18 hours, this was partitioned between ethyl acetate and water. The ethyl
acetate layer was washed with bripe, dried over anhydrous magnesium sulfate, 25 concentrated in
vacuo, and purified by prepagatiyesLC (5% mcthanol/DCM) to yield 6-Dimethy ‘amino -242-hydro

MS (ESI), Q0 L EXaun
soquinoli)H l-one WD 2009/098144PCDEP2009/050875 -58- 6-Dimethylamino-2H-isoquinolin-l-one
(50mg, 2\7)‘nmol), cuprous iodide (10mg, 0.053mmol), and potassium carbonate (37mg, 0.27mmol)
were depo8ked in sealed vessel. 3mL DMSO and 2,6-dibromotoluene (133mg, 0 532mmol) were
added. Argon was bubbled through the mixture for 2 minutes and the lid was tightly closed. This was
heated at 150C for 5 hours. The resulting 5 mixture was partitioned between ethyl acetate and water.

The orgaRrOTEY e WS WahEaPaH D 87 dvdransy at iR Hdgrastmnd Sumad: bontditrated in

vacuo, angipykitier dyfiashehromatographys(@iirieiviacstatadiexangsktoyietds teiramethyl-
2-(3-Bromo-Z-methyI-pheni/lféJ&d|methylam|no-214-|soqumo |n-1-_one,(43m§é 0.12mmol). MS (ESI)
357 (MLER2ldaRisRian I 6 iRRReY RFATHO 0@ - hbtAFIod: [FRakiyTBRs I IRRSTHgne palla-
lings4-cathanyl IRvnidin 10 2nmaminak-Goanter &Htdidramudin8nthopNeBieldi2idtisRopingln-1-one
(111-2) To 1-Methyl-3454 morpho Line-4-carbonyl)-pyridin-2-ylamino]-5-(4,4,5,5-tetramethy111,3,21di-
oxaboréigﬁiWil}QfP’ﬁgWSiﬁgé-% (ggﬁ{g,%?m%?rowaved at 120°C for 30 minutes. This'was
2-(3-Bromarid e thatkiRbe By rR-dimethy Rain0-2hi-isQauio 0dited vanex 20w aH Orpm ol idoiassium
phosphate (43mg, 0.20mmol), 2-(dicyclohexylphoshphino)-2',4',6"-tri-i-propy1-1,1'-bi heniél éz.gmg,
0.006.1 AHRGIT AR PBRRST B THHEHLS i SaReTBIaihiimbHA0) &%ﬂﬁ@,@?j@%m%%& added 4mL
of degasseshdidmvatarnhetanalakinel heagspaseef thervesreloiana\acsaied andhaskfilled with

a:%co)n 4 times._This was heated at 100C for 110 minutes, This was partitioned between ethyl acetate
a

watdflefhe BthyiEee e AP wad iy adhaer Tt BrhRe e SUlSHara S HEGnE fum sulfate,
concengiaiaddmyacuas andiuarified byrflashahmaingyariv iagisnielitione? donteRea8d in
methanoUDCM) to yield 6-Dimethylamino-2-(2-methyl-3-{1-methyl-545-(morpholine-4- .
carbony4§syridth e i%p@wavff‘s?‘afﬁ;fdgré—wﬁ&m@ﬁ%&w@é&mﬁﬁm}ﬁ%ﬂ@m’%‘mg,

0.078mipehy:MaeteaL 39 Inde M 5L EXARRIER By razol-3-ylamino )-6-0xo- 1,6-dihydro-pyridin-3-
2B ey oy S ety 34y LSOOI B 0 ey

25 Example 33: 1-Methyl-4-(6-nitro-pyridin-3-yl)-piperazine



6-Dimethylamino-3,4-dihydro-21-I-isoquinolin-1-one (150mg, 0.789mmo1), cuprous iodide 25 (30mg,
0.16mmol) and potassium carbonate (109mg, 0.789mmo1l) were deposited in a sealed vessel 3 mL
DMSO an®@ Bi¢fifsasidétoluene (395mg, 1.58mmol) were added. Argon WHsIFHASEP#FSUgh the
mixture for 2 minutes and the lid was tightly close% This was heated at 150C for 24 hours. Cuprous
iodide (30mg, 0.16mmot) was added and the mixfu?é was heated at 150C for an additional 24 hours.

This w iluted with dichorometh and filtered,through 0 pad of celite. The filtrate was
pa\rtitioi:s@éJ> b%'i%}é%* ﬁ@ﬂ'@ﬁ@%@cﬁ%ﬁn—é A 1?1%#)?(%28‘%%%%@@? Was a\‘/\gggéeed with brine.
The copakissidragudeuatiayersyere. Washéd it B Mpdhent0.200D/0983A4R 0. TdxPR09/050875

-59- combined DCM layers were dri er anhydrous magnesjum.sulfate, concentrated in vacuo, and
R R SRR S i S
2-(3-Bremar2duetiyicphahy NEGgd et hythwin gt 4clilaydretRétn SogMrimdinvbene The 4quepus

0.504mmol) MS (E51) 361.1.(M+H)+. 5 Example 26: : -

o DI RGP L e CHT R 50 ISR, The organi
2-ylaminottraxals6-cilky dripiridinad:yidsiine ayljad; deditvpdron@d Txisoquin etid-deonst(ta8)dTo
oxabordah Sy A S ok (ARG ST perezdhe AL S s
2-(3-Bropdok 2Zuhethyl-pheny1)-6-dimethylamino-3,4-dihydro-2H-isoquinolin-1-one (63mg, 0.18mmo1),
potassium phosphate 10 (74mg, 0.35mmol),

2-(dicyeloh pshphine)re. A, B :tt-i-propy ;L hiehaayl:R.0mg, 0.010mmol), and
bis(dibgirgzﬁ@rﬁgaéegt&e%aﬁgdﬁ:ﬁ(m1(3.0%3]? %r.%)%SZnh%qmm) was added 4mL of degassed 1:3
water/n-butanol. The headspace of the vessel was evacuated and backfilled with argon 4 times. This

wad he s Ry r0E-Tare TR oteR) PR THAR S ErTHS Re d Hotmas) stAy FHESGIR 23 WARP e ethyl

acetate,ayerwas W@ﬁfﬁ?ﬂl&ﬂ!ﬁr@@ﬁ%a%@ﬁﬂlﬁ&@f anhyssepscroaangdinsiumssuliataceanceniyated in
vacuo, andfurified by flash chromatography (gradient elution 2 to 5% metBanoU D M? to yield

6-DimetiiaHifRerd 209 sAReRYITatach istti- B Y ldnotAndrtarpiperazin-1-yl)-pyridin-2-ylamihe

carbonyl)-myidin-2-yiaminel-e1exedi b 1dinyqea=pyridin-3-y1}-phenyl)-3,4-dihydro-2H-isoquinolin-1-one
(33mg, 0.056mmol). MS (ESI) 593.3 (M+H)t Example 27: Acetic acid

e Dime TAIROS & HRYES SF BN (20N CIBOARST 0 BN, AL g 1-yrii

2,64dibmme-benzyl ester (487mg, 1 58mmol), cuprous iodide (30mg, 0.16mmol) and potassium
carbonate (109mg, 0.789mmol) were deposited in a sealed vessel. 3 mL DMSO was added. Argon
was bubbleg.through heHmixture for 2 minutes and the lid was tightly closed, This was heated at 25
150C for-zn{i(S}: S\ Cuprous /e dide (30mg, 0.16mmol) was added and the mixture was heated at 150C
for an additiomal 24MBurs/Ts was diluted with dichoromethane and filtered through a pad of celite.
The filtrate was partitionedbetween DCM and 5% ag. ammonium hydroxide. The DCM layer was dried
over anhydrous magnesifm sulfate, concentrated in vacuo, and purified by flash chromatography
(gradient elution 25 to 50% ethyl acetate/hexanes) to yield Acetic acid 30

2-brom 6(@~ thylamino-l-c _o-és_ 4-dg\_ dro-1H-isoguinofi Og gg t gster (A3mg,.0. 22mmol).
S (£S A7 D DAL I 200 SO s E AL SOUSI0S05 . DT #
1H-pyridin-2-one (1.23¢, 4.61mmol}, 4,5-bis(diphenylphosphino}-9,9-dimethyixanthene
(400mg, 0.69 1mmol), and cesium carbonate (4.50g, 13.8mmol) was added 45mL 1.4-dioxane
20 and tris(dibenzylidineacetone)dipalladium(0) (422mg, 0.46mmol). This was heated in a 120°C

oil bath for 6 hours under argon. This was partitioned between ethylacetate and dilute aqueous
sodium bicarbonate. The organic layer was washed with brine, dried over anhydrous magnesmm
sulfate, concentrated in vacuo, and purified by fiash chromatography (gradient elution with 2 to
5% methanol/ DCM) to vield 5-Bromo-1-methyl-3-{5-(4-methyi-piperazin-1-yl)-pyridin-2-yl-

25  amino]-1H-pyridin-2-one (484mg, 1.28mmol). MS (ESI) 380.0 (M+H)",

Example 36: 5-Bromo-1-methyl-3-(5-morpholin-4-yl-pyridin-2-ylamino)-1H-pyridin-2-one



Example 28: 6-Dimethylamino-2-(2-hydroxymethy1-3-
{1-methyl-545-(morpholine-4-carbonyl)-pyridin-2-ylamino]-6-oxo-1,6-dihydro-p-phenyl)-3,4-dihydro-2H
-isoquino WR-ROBT{E98143) To PCT/EP2009/350875
1-Methy1-345-(morpholine-4-carbony1)-pyridin-Z-éI%mino]-5-(4,4,5,5-tetramethyl-[1,3,2]di- 5
oxaborolan-2-y1)-1H-pyridin-2-one (60mg, 0.14mmol), Acetic acid
2-bromo-6-(6-dimethylamino-I-oxo-3,4-dihydro-11-1-isoquinoftn-2-y1)-benzyl ester (46mg, 0.11mmol),
potassiyn phg @- d7mg, 0.22mmol), 2-(dicyclohexylphoshphino)-2',4',6'-tri-i-propy1-1,1'-biphenyl
pela FOL is(dibenzylidineacetone)palladium(0) (1.9mg, 0033mmol) was added 4mL
of degassed 1:3 water/ fanol. The headspace of the vessel was evacuated and 10 backfilled with
argon 4 times. This wag’heated at 100C for 110 minutes. This was partitioned between ethyl acetate
and water. The ethyl acetate layer was washed with brine, dried over anhydrous magnesium sulfate,
and concentrated in vacuo. This was dissolved in 2mL THF, 1 mL methanol, and | mL water. 1M agq.
lithium Hyisresaerogailivien [rdsmmelaeasirin H-Resm ieacire {irthg e hstrsimedsulting
mixture,waspariinned Rerveenaitylacetrie aadiyien Lo-Ting ethyl_ acetate layer was washed with

brine, dried over anhydrous magnesium sulfate, con- centrated in vacuo, and purified by flash

h h i |uti % I/ D iel
AR A LR o SR
-methyl-545-(morpholine-4-carbonyl)-pyridin-2-ylamino]-6-oxo-1,6-dihydro-pyridin-3-yll
-phényk)-Bjdetihy di-akiRititecftirokind b ime (86n1% 000 3Anmmob); MS (ES1si60Inla(ddale) Tulx0 Example

29: Acelti id 2-bromo-6-(6-m la np=l-0x0r3,4:dihydrq-1H-isoquinekin-2-y1)- benz To a
solution'¢ c%‘h Z%é%t.%&yzf&%@% m %-%[-%I—%l’me hy él)pﬁir‘\1~ g’-f—%)%soc-}{’i%?céf ﬁ&ﬁ?—%ﬁoﬁ%}% ?ﬁ lZWi%%%%nzyt
ester (224myn@148 2mmad) indpatificd-tiolasrechvasaticeaph Bielichibrovitethisjatpeb eénzoddinone

109 4 AR irging.f h thi titi thy! d IM ag.
N0k P A R e e T =

magnesMriBllfate, concentrated in vacuo, and purified by flash chromatography (gradient elution 40
to 50% cthylacetate/hexanes) to yield acetic acid 2-bromo-6-(6-

mafhyamingdiess: s dbydip-LisaauinalieRitachenabhse (33asQidsmmal M (ES1) 404.8
(M+H)+. WO 2009/098144PCT/EP2009/050875 -61- Example 30: 2-(2-Hydroxymethy1-3-
[1-mettgins4BLbarpHoliea-4-carbonyl)-pyridin-2-ylamino]-6-oxo-1,6-dihydro-pyridin-3 -y11 -p heny
0-6-methylamino-3,4-dihydro-2H-iso quino lin-1- one S To
1-Methy1-345-(morpholine-4-carbonyI)-pyridin-2-yIamino]-5-(4,4,5,5-tetramethy141,3,21dioxaborolan-

2-y1)-1H-pyridip2<0ne (96mg, 0.22mmol), acetic acid

2-bromo- methylaminol-oxo-3,4-dihydro-1H-isoquinolin-2-y1)-benzyl ester (88mg, 0.22mmol),
potassiu hate (46mg, 0.22mmol), 2-(dicyclohexylphoshphino)-2',4',6'-tri-i-propy1-1,1'-biphenyl
(6.2mg, and bis(dibenzylidineacetone)palladium(0) (3.7mg, 0064mmol) was added 4mL

grem-utanol. The headspace of the vessel was evacuated and backfilled with
argon 4 times. This was heated at 100C for 2 hours. This was partitioned between ethyl_ acetate and
water. The ethyl acetate layer was washed with brine, dried over anhydrous magnesium sulfate, and

Ry B SO (0 B B e e e e Rt e g
mixtureditaspartitionéd vetieeh athyraceiaterpndwadite ThEoethy? dete Iayet prigsiashed with
e AU A LIRS SRR o ot
1)-pyridiAszan Bamindbiedd o B tdihydxtumyfidin-Bigltes and the lid was tightly closed. This was
Py e st AU GRABAITARRE LM TR MP (e ThadR 20
was heated at 150°C for an additional 24 hours. This was diluted with 300mL ethyl acetate and
300mL water. After stirring for 20 minutes, this was filtered through a pad of celite. The layers
20 were separated. The ethylacetate layer was dried over anhydrous magnesium sulfate, concen-
trated in vacuo, and purified by flash chromatography (gradient elution 25 to 50% ethyl acetate/-
hexanes) to yield acetic acid 2-bromo-6-[6-(ethyl-methyl-amino)-1-oxo-3,4-dihydro-1H-isoquin-

olin-2-yl]-benzyl ester (1.21g, 2.81 mmol). MS (ESI) 433.0 (M+H)".



Example 31: Acetic acid 246-dimethylamino-1-oxo-3,4-dihydro-IH-isoquinolin-2-y1)-6-
(4,4,5,5-tetramethyl-[1,3,2]dioxaboro lan-2-y1)-benzyl ester To acetic acid .
2-bromo-B¥@ HIEEIAAmino-1-oxo-3,4-dihydro H-isoquinolin-2-y1)-benzyl SIS olmmol),
bis(pinacolato)diboron (308mg, 1.21mmol), and Q%Ea}ssium acetate 25 (298mg, 3 03mmol) in a sealed
tube was added 5 mL dimethylsulfoxide. Argon was bubbled WO 2009/098144PCT/EP2009/050875

-62- thrgugh this, mixture for 3 minutes. [1, 11-Bis(dip hosphinoNerrpcenaldishloropalladium(11)
comp@%&w %éﬂ ?2 ‘Eﬁﬁfoo?o%?nh%%)@%ejgﬁée% ﬁg%gr%@v?a?%c%]%tedﬁ bubble through the
mbcture for one more minute and the lid was tightly closed. This was heated at 80C for 18 hours. This

was pahtitislibe methearitisthy Fhpstididneng MEPMhd dipmdetard e WA adned ¥R Drine,
dried e Y?.'ﬁqHﬁx{Hgg@ﬁ%&%ﬁ%ﬁ&%&%@&ﬁf&j@b%ﬂéﬂiﬁﬁ%?(%}Hﬁurﬁ%%ib@mdaﬁ@matography

(gradient elution 30 to 50% ethyl acetate/hexanes) to yield acetic aci
2-(6-dimkanyiakaindinookd- shinap ki isn (eI Aol iRl ad 448 ceshenpistii1g. 2]
dioxaborglans:2;i)henzyb &atarikPingd LRI MS (ERY) 487 24V Ma ot Byemple 32:
6-Dimethylamino-2-(2-hydro xymethy1-3-11-methyl-5-(1-methyl-IH -pyrazol-3- 10
ylaminél)lﬁr%)xﬁltﬁ,@WHW@WH&HNBSWPWM%,%iW&FB- HirsBatimoIfisonEh ethyl-
5'BJOméb‘é't'a‘i’&?tWE'%}Ié@%&éJla%:’é#%é@%i&ea'Wﬁ@&?%,%ié&’ﬂd@?'%@ﬁﬁ'&ﬁ@ﬂiggr%iﬁfﬂfs‘ﬁ@ﬁt@}CEtiC

acl

2-(6-dirfitrgiasanesmeRs B wryand puEbed Mo fiash-Greap ararhdair e i c P feT%aborolan-2-
yl)'be%ﬁé&?'{éwﬁ%WQQI&E}%G?(IWM%%G?M&@rﬁﬂr@)djHli(ﬁf)idﬁﬁm@ne

0.012mmol), and 'sodium carbonate QOmg, 0.38mmol) were dissolved in 2mL 1,2-dimethoxyethane
antPimI(ATAees: &R mE hicrbwaERd 2t 20813130 minutes. This was partitioned between
ethylacetate and water. The organic layer was washed with brine, dried over anhydrous magnesium
sulfate, paghfieaentsate i Marye-dihigvasmdigsoled- I Bbqiit 5 yithoriethareteand 1.5mL
water. 1M aq. Lithé%m, hydroxide ,@Iﬁtign 0.38mL, 0.38mmol) was 20 added. This stirred for 3 hours.
This wd8$saHion Cﬂ%ﬁﬁﬁl@’fﬁyﬁ MR AT Fater. The organic layer was washed with brine, dried
over anhydrous magnesium sulfate, concentrated in vacuo, and purified by preparative TLC (5%
methandl DCM) taiikbimbintethydantitnyi@adife Hydro- | H-isoquinolin-2-yl)-benzyl ester (420mg,
xymethy1-341-methyl-5-(1-methyl-1H- ol-3-ylaming)-6-oxo-1 6-dihydro-pyricia-3- 3 o3
yII-pher?fy?ﬂ-%?ﬁéﬁd%%?%gﬁ??%%ﬁ%g |1E10-1lplagc§r1§em é&m%wﬁqg%%nm(ﬁg%ﬂl\%g Eé%rl)&g@éé)t.gg MI%’-IEF).' 25 Example
331 1-Methy - #- (Gserited- pymidireSayitegiperdzimcivds 200909 841 PCREREOOS OBO8ES tHS- To
5-Bromo-2-nitra-pyridine (2.009,, 9. mol).| . di I j agddedpotassiHm
carboné’f‘éxflﬁﬁg,}éf&]}%%%ol 1’1m%%w@f&%%ygéﬁr%é’%%ﬁ%@%ﬁﬁ%ﬁ%ﬁ% tgglgﬁ(utglam monium
iodide (36inHOMIATALY 3wmes Weatddedt 12Q0oras@dmineicte bubllarthivashiba i with
1M ag. HC1 and was partitioned hefween. USiaelays) asmaderpasic with
2M ag. %s_loga%f‘r}nn%oésb%]ﬁga%gﬁ%%ﬁ%%%%%gg %cfl %%ﬁﬂl)ggvh?tﬁr{%&%%%ﬁay%r was dried %v_er anhydrous
magnesiunpentiatesd dateetratéy inadesondrivaias Thaustisbeasthtodatesr toagatgshed with brine,
1-Methyl-4-(6-nitro-pyridin-3-y1)-pi zine ( 8.19mmat). MS (E 31828k (MED Example 34:
5gt§Me‘%}?§&‘6€é’r$‘%ﬁ\¥/‘ﬁr§ﬁ%‘§é ?%3%%%%@?%%]%%%&%%(G?njtfo-py?ic_k}in-f_’)-y )-piperazine (1.748g,
7.865menathwés stiomsctntBOAL inétharntiyithelasimyae® patadkufreir catbon trid@etiyatmosphere
of hydrogen gas for 5hours.. This was.filtered .and. ated iy YacUote Mgl o1 benzyl est
5-(4-Me?%‘;}ﬁ“&%é’%’zi'n-13§/%1 “b%%?r\?%ﬁ;}é %nﬁ%i%%%%?m?’n%ﬁ RIS S) 198 Tt
Examplé& 85ms: BrafrouhalieM§1BAB 44midinyitpiperazin-1-y1)-pyridin-2-yla no1-1H-pyridin15 2-one

Example 41: 6-Dimethylamino-2- {2-hydroxymethyl-3-{ -methyl-5-( 1-methyl-1H-pyrazol-3-
25  ylamino)-6-0x0-1,6-dihydro-pyridin-3-yl]-phenyl}-2H-isoquinolin-1-one

|
| o
O N HOL O @
HN Y : )




To 5-(4-Methyl-piperazin-1-y1)-pyridin-2-ylamine (1.06g, 5.53mmol),
3,5-Dibromo-1-methyl1H-pyridin-2-one (1.23g, 4.6 Immol),
4,5-bis(dipHErAMMESHHino)-9,9-dimethykanthene (400mg, 0.691mmol), aRf EEERIYEa¥Bohate (4.509,
13.8mmol) was added 45mL 1,4-dioxane 20 and tgg(dlbenzyl|d|neacetone)d|pallad|um(O) (422mg,

0. 461mmo|) Th|s was heated in a 120C oil bath for 6 hours under argon. This was partltloned

betwee tate a Iute S sodi icarbon .organic S-was d with
brine, d? g éfﬁﬁ %2 N tﬁggﬁjﬁ#@r %??Tcgﬁ?é%$ ?}{? R Vacuo Oékﬁg purﬁred b)%
chromamgfﬁmmyd(graﬁtﬁmedhmmmth axto-%memamthAD@bAw@M;éldmtetramethyl [1,3,2]dioxa-

R R el ey plosraam ) R AR5 Aok )pgpfaradgpm%o???gﬁn%mg,

5-Broma{l-tnetioyl v Sedanphalibedayt py3idin-2 SGamisio Wkt dysidined-onemWO?2 -dimethoxy-
200 /09 44PC 2009/050875 -64-. This co gd.was made analogous

Bromo- e%ﬁyl Egigv (31 “meth yﬁ Bﬁe%%ﬂ% yéf)l E%?/% |r(1iN f/lamjirrlfcr)1 iﬁog)f})ﬁ’d‘l% 8%%‘W§(EST)
365 0 (wewsﬁymmmmdaa(&mymmmgmmm 3vé4sdhritaho»2iH-iisoo) idodihelvenenbydrous
6-Fluoro-3,4- dl isoquing I|n OOg 2.1lmm ) e as d tube with
N- ethylrn%%ﬂ‘f/ amlne élg%mlﬁgﬁoin%moﬁ Ais vc\ll(ar’tsoheﬁkledv at &%& o(rgitg nd%r% hls %vna"lg concentrated
in vacuanethdnplirifigd! hnflashtehroMatodraphyn(éludioridtbodthylatetatd), (o yiete ) was added.
6 (EtherHIetg%r %\n?lncl) idigydro;ZH pla.sr(t) fuinalip-1;90e é&l};logét%% ar%%?erM%h%EééamcslayéM -1-Hr.
10 Examp Cetic acid
2-hifomex6-[Bagdthiyivitietinileadind p teorok¥dtalihyohgrddiscalinolineopiFbadzyl ester. and

(Ethyl-m amino 2H- Ispauinglin- | -on 0.1 %h a _
d|bromglbe%; %gg{gp%g%g@%?ﬁ%& néxu%ké(?u/s] .o%t%%“ e98%6'3) fé Og %Hrrl?o )) an?%%%%gérr?fk
carbon&lﬁi(&x@@;elﬁmﬂmmh)emefédépnsﬁed 1@@%@H%e%ﬁiﬂ@DW@MS@M&@&M@HﬁAFQon was
bubbled 1 ixture for 3 minu fight TRl s heated at 150C for
24 hour% 9\2162‘%){“ %?él'&‘l? mg, %n(%tﬁ m?if)q)wtgalf}s5 élr%pcf % gl JIinéé;léﬁ?tﬂre eated at 150C for an
additional 24 hours. This was diluted with 300mL e Hééfl acetate and 300mL water After stlrnnﬂ for 20

minute - xAMadHitbredlthfoddinatpaldminceite xrHd aspsenoiery ke brdtedymag: ate layer
Waisjd”?%\{E%I&Z‘BXQ@‘QSJB?SFE}G%H{H&L@ e -LORRR nirated in vacua, and purified by flash
chromatography (gradient elUtion 50% ethyI acetate/- hexanes) to yield acetic acid
2-bromo-616-(ethyl-methyl-amino)-1-oxo-3,4-dihydro-1H-isoquinolin-2-ylkbenzyl ester (1.21g, 2.81
mmol). MS (EST) 433.0 (M+111-. |WO 2009/098144PCT/EP2009/050875 -65- Example 39:

5- Bromo 1- metmyl -34 | met HByrazol 3-yla no)-1H- pyrldln -2-one

2 1 Immol) tr & 26 etone)dlpalladlum(O) (80mg, 0 O87mmol)
2,2'-bis(diphe ho- 1,1'-binaphthalene (82mg, 0.13mmol), and cesium carbonate (801mg, 5
2.46mm e depdéited in a sealed vial with 10mL toluene. This was heated at 130C for 18 hours.

The resultgg mixture was poured into 50 mL water. This was extracted with ethyl-acetate, The
ethylacetate layer was washed with brine, dried over anhydrous magnesium sulfate, filtered,

ConcentrrgtieudEmy\{% fﬁmetgy?grglgoq - 4(@,%?5 %2%%@1%%}%91[??@,/28%%% d%t Em Iﬁclel’ dlhydro~
pyridin-3-yll-urea (50mg, 0.16mmol), acetic acid 2-bromo-6-(6-dimethylamino-1-oxo-1H-
isoquinolin-2-yl)-benzyl ester (65mg, 0.16mmol), potassium phosphate (66mg, 0.3 lmmol), 2-

20 (dicyclohexylphoshphino}-2°,4°,6 -tri-i-propyl-1,1"-bipheny! (4.4mg, 0.0092mmol), and bis-
(dibenzylidincacetone)palladium(0) (2.6mg, 0.0045mmol) was added 4mL of degassed 1:3
water/n-butanol. The headspace of the vessel was evacuated and backfilled with argon 4 times.
This was heated at 100°C for 2 hours. This was partitioned between ethyl acetate and water.
The ethyl acetate layer was washed with brine, dried over anhydrous magnesium sulfate, and

25 concentrated in vacuo. This was dissolved in 2mlL THF, 1 mL methanol, and 1 mL water, 1M
aq. lithium hydroxide solution (0.47mL, 0.47mmol) was added. After stirring for 3 hours, the

resulting mixture was partitioned between ethyl acetate and water. The ethyl acetate layer was



hexanes) to yield 5-Bromo-1-methy1-341-methyl-1H-pyrazol-3-ylamino)-1H-pyridin-2-one 10 (271mg,
0.957mmol). MS (ESI) 284.9 (M+H) . Example 40: Acetic acid

246-dimei¥@2MNB2A 1k 0-1H-isoquinolin-2-y1)-6-(4,4,5,5-tetramethyl-[1,3 B{dEXABE MR 2-y 1)-benzyl
ester To Acetic acid 2-bromo-6(6-dimethylamino-_]617)_><o-lH-isoquinolin-2-y1)-benzyl ester (420mg,
1.01mmol), bis(pinacolato)diboron (308mg, 1.21mmol), and potassium acetate (298mg, 3.03 15 mmol)
in a sealed tybe.was.added 5 mL dimethylsulfoxide. Argon-was bubbled through this mi for 3
i o R R B e R R L D
0.030nmynptepast aedad. Aitjomevamobttiivtes tadid Bb{é-{i-obdghinthyimire fboane hhave-minute and
the lid was tightly d.. This was heated.at.80C, for 18 hours. T.hi titioned-p en ethyl
oetatd e T G B e B e e
magne&iamesifidnconice MAUESIh 42&uayiahb purified by flash chromatography (gradient elution 25
to 50% ethyl acetate/hexanes) to yield Acetic acid 246-dimethytamino-I-oxo-

IH-isoapinglingg-y3k)6 ,P5 1qthyl; —OdiRen L {L83PRin-2-

0.359S6 %E rf%qi%gll\g/l %/%Esg%ﬁﬁlglﬁ (LTII\(?/KIJ{I)?&|I]Yg fay é%ﬁn%&%a%%gﬁgtﬁﬁ?&# n% c?%hé@%rdﬂroxyme%ﬂfl-&{
I-methy®41-methyl- H-pyrazol-3- 25
ylamino)-6-oxo-1,6-dihydro-pyridin-3-A-phenyll-2H-isoquinolin-l-one WO

2009/098144PC 2(09/050875 -66- '

5-Bromo-I-m 1-37(I5nefiyl-1H-pyrazol-3-ylamino)-1H-pyridin-2-one (47mg, 0.17mmol), Acetic acid
2-(6-dimgThilamino-l-oxg- |?iégquinolin-z-yl)-G-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-z-yl)-benzyl
ester (7 0.17mmol akis(triphenylphosphine)palladium(0) (19mg, 0.016mmol), and sodium
carbonate (53mg, 0.5Gshmol) were dissolved in 2mL 1,2-dimothoxy- 5 ethane and ImL water. This was
microwaved at 120C for 30 minutes. This was partitioned between ethylacetate and water. The organic

layer was.washed with bring, dried over aphydrous.ma s, sul _,1%%9 entrat vacua.
This Waé%’cﬁ%ién(g)l\(jeér1 ?r%%s)m{nﬁl-{jg\eipg% n%%tﬁé%%f}%;ﬁ@%@mg \}\’,%1{%{%1?\4 a ﬁ%ﬁﬁjm yd o'gi%e solution
(0.5mL3 @mmaiptyawasssaided i bisrdtiFEdF foB @ noUfsIH bisnpks paftiticiechvdiwasndibyladégite and
water. The.organic layer 10 was washed with brine, dried over.an ne '%ﬁ%ggt&_

ol i S R SN R R R S
6-DirnetiylhominoTRifavas concentrated in vacuo and purified by flash chromatography to yield 5-

hydroxymethyl-341-m -9-(1-methyl-1H-pyrazol-3-vlamino)-6-axo-d O-difydro-nvrigin3-
e T R i T Sl RV
{5-[3-(6} Bitnettey) | avifind-b0XE-1 Bl {i8b-Huinolin-2-y 0-2-hydro xymethyt-p henylp

151-methyl-2-o0xo0-1,2-dihydro-pyridin-3-y1} -3-ethyl-urea To
1-Ethy'ﬁx@ﬁmﬁtml—ge%ﬂro?&‘};ﬁﬁé:@tyﬁm@mkﬂ 13 RGIoxaholaR-Anond 2-dihydro-

pyridin-3-yl]-urea (50mg, 0.16mmol), acetic acid 2-bromo-6-(6-dimethylamino-1-oxo-11-1-
isoquinolin-2-y1)-benzyl ester (65mg, 0.16mmat), ssium. ph te (66mg, 0.31mmol), 2- 20
gt TR AR T R A
(dibenzydigineaseiona)Ralneidm(R)ids esmndiid SRdpminhiias Atidecphtbioh € cypsgezi 3
water/n-butanol. The headspace of the vessel was evacuated and b cigilleéj1 ith arijo%times. This
was heStB bt roRsEdP PHaTIRS @fﬁg%vggﬂ)%ﬁﬁwéﬂ %’l‘ﬁ%%‘ fat 'ag{BIWA er T12 ethyl
acetateglaysipWas Washes Witk briseaiiacheyeeaniydions sagresidny suifathant2eancentrated in
vacuo. This was dissolved in 2mL THF, 1 mL ‘ethanol, and 1 mL water. 1 aq Iigli?% hydroxide
solutioHa(Xﬁﬁ?’ﬁﬁ_‘}r@?ﬁ%mg%gdﬁ’éhmﬂﬁg R G TR F RO MG LG HiiScrd ks partitioned
betyeepneliaeriphe pnghwateihlite albi.acetateNayer wed (6-Chloro-pyridin-3-yl)-(4-methyl-

piperazin-1-yl)-methanone (2.50g, 9.33mmol).

Example 45: 5-Bromo-1-methyl-3-[3-(4-methyl-piperazine- i -carbonyl)-pyridin-2-ylamino]-1H-
pyridin-2-one



WO 2009/098144PCT/EP2009/050875 -67- washed with brine, dried over anhydrous magnesium
sulfate, concentrated in vacuo, and purified by preparative TLC (5% methanoVDCIV1) to yield 1-
(5-13-(6-DiOPASESNG-1-0x0-1H-isoquino lin-2-y1) PCT/EP2009/650875
-2-hydroxymethy|-phenyl]-l-methyl-2-oxo-1,2-dihy%ro-pyridin-3-yl| -3-ethyl-urea (33mg, 0.068mmol).
MS (ESI) 488.1(M+H)I. 5 Example 43: -63-

5-Bromp-1-methy1-3-(5-morpholin-4-ylmethyl-pyridin-2-ylamino)-1H-pyridin-2-

o Brom R RO O RSB RIS RS ori9% 5465 ommo
was dissalygddn 8emldihdhyBataneiftEcomped (Ahhr9rbroal) wasatdetiiAfteidi0 Strring for 18
hours, this was concenfrated in vacuo. Ethano| was ed. This was refluxed for one hour. This was
concerktaile -%%ea@éﬁa*%ﬁﬁmw Ev#raﬁﬁ Eﬁ%&[?gr Nt s 7RG K555 morpho
tin-4-ylpgihaylepapidin-gnyhamain oyhlshpy sgirscsdneild odivige 32 mMmelyt B oS4 4381 10a0M+H)-.
Example 44: (6-ChlorQ-pyridin-3-y1)-(4-methyl-piperazin-I-yl)-metha o. Ta a solution of

o IO L BHFTHO P OBSL TS BUMIG FREHHE Chm A RS 65 G e SHrom R ders
(benzotinzgtatiiexatitayoralidinopbospbDDIOM hexatidosophespiatec(iolL 99 R0t Qrretngl),
1-methylpiperazine (2,309, 22.1mmgql). and triethylamine (2.18 .Smmal). After stirring.for 18 hours,
R i e e e e R g DRSS
anhydrags.sadiu)sulfate, concentrated in vacuo, and purified by flash 20 chromatography (elution
with 3% methanol/ DCM) to yield (6-Chloro-pyridin-3-yl)-(4-methylpiperazin-l-yl)-methanone (2.50q,

9.33mml). Exampl - 5-Bromeo-l-methy1-3-[5-(4-methyl-piperazine-1-carbonyl )-p

din-2-y a’r‘r%‘%‘ﬁ"iﬁ%ﬁi‘g?ﬁ*%dﬁ?l 645?"28’66)6)8% t144F>c:T/EF>2009/050875 -68- To a solution of
(6-Chloro-pyridin-3-y1)-(4-methyl-piperazin-1-0-methanone (2.00g, 7.46 mmol) in 10 mL
dirhethyiforRiahinae-wa a@a@ﬁ@@nﬁHé%wﬂdmaﬁ@ﬁwimdJﬁﬁﬁ%@ﬁ@%ﬁmaﬁgﬁlﬁ%%}ﬁaé and
sodiumfaydigide (B3 s3% doumal- ABRLSIDaer H8 hoursthisavas duenshedaithiyater. This

was extracted with ethylacetate. The ethylacetate layer was 5 dired over anhydrous sodium sulfate,

concentiéfedinFevaBEa sRasaga e o Maskicarsdatdgiel pryatheri efitfosorbysuyne

methaneldACM): 19 il B3 romeal ety banipoldnnatbyk PippEaingHicarbonyl)-pyridin-2-ylaminol-1
H-pyridin-2-one (900mg, 1.94mmoll MS (ES1) 406.0 (M+H)-.

Example 57: 4-Bromo-6-chloro-pyridazin-3-ylamine

15 To a solution of 6-Chloro-pyridazin-3-ylamine (4 g, 31 mmol) in methanel (60 mL) was added
NaHCOs (5.2 g, 62 mmol). The reaction mixture was stirred for 30 minutes at RT then Bro (4.9
g, 31 mmol} was added drop wise. Then the resulting reaction mixture was stirred additionally
for 16 h at RT. After compietion of reaction, the reaction mass concentrated under reduced
pressure, crude purified by silica gel (100-200 mesh) chromatography using EtOAc/Hexane (8:2)
20  to afford 4-Bromo-6-chloro-pyridazin-3-ylamine (2.3 g, 36 %) as a solid.

Example 58: 4-Bromo-6-chioro-2H-pyridazin-3-one

To a cooled solution (0-5 °C) of NaNO, (1 g, 13.20 mmol} in conc. H;SO; (15 mL) was added 4-
Bromo-6-chloro-pyridazin-3-ylamine (2.3 g, 11 mmol) in 50 mL of acetic acid. Then the reac-
tion mixture was stirred for 1h at 20 °C followed by addition of water (75 mL) and stirring con-

25 tmued for 5 h at RT. The reaction mixture extracted with EtOAc, dried over Na,SOy, concen-
trated under reduced pressure and crude purified by silica gel (100-200 mesh) chromatography
using EtOAc/Hexane (8:2) to afford 4 (2.2 g, 95 %) yellowish solid.

Example 59: 4-Bromo-6-chloro-2-methyl-2H-pyridazine-3-one



Example 56: 6-Chloro-pyridazin-3-ylamine 10 3,6-Dichloro-pyridazine (7.5 g, 50.35 mmol) was
dissolved in ethano lie ammonia (100 mL) and heated at (130 C) for overnight in pressure vessel.
Then the BtRa8YPid4dvaporated under re- duced pressure and crude plﬁf%g& Wic4¥&e (230-400
mesh) flash chromatography using EtOAc/Hexane (6:4) to afford the title compound (4 g, 61 A)) as a
solid. Example 57: 4-Bromo-6-chloro-pyridazin-3-ylamine 15 To a solution of

o PSRt WA TSR ol L ST hEh 9 LA . L iy s e

drop wisematede i@ sastltinhoraetion fpixddrédvanstived adiditiorfaliyr fomiis. hodoRFthAfKer completion

of reaci he reaction mass copcentrated under teduced - Ifi ilica gel

(100-260 18br) SRrO PN ARGt o) o raara et (RS

j—gromﬁm 6§$kﬂlmrpyhidazénﬁﬁtylamm$m&:®@ﬁ%‘ga&/d)lm@sghgtg@d}ﬁﬂeesﬁimg residue was )
-Bromo-6-chlorp-2H-pyfi -one cooled solutiop,(O- \ fgl) in conc.

H2 oszf‘f%e 'W}t&ggré%ﬁgse%%- r%}%q%l-%clﬁlglr%%%i/ar?%aiﬁ rﬁ-] eﬁgn%%rf%g@%%g (?ﬁ%?r%ﬁ]%) )Elg 50 mL of acetic

acid. Thaa fheaeactioromixttrecdas stirmeddoridhi at-Bo@niolovrder ty addiidr’bf-watér{ 78 -mhbyand

stirring -.25 tinued for r ion-mixture extracted with EtOAc, dried over Na2S04,
B AT e Caot R R

concen e rified by silica gel (100-200 mesh) chromatography
using EtOAc/Hexane (8:2) to afford 4 (2.2 g, 95 %) yellowish solid. Example 59:
4-Broniexersplerel2 iy 2mshirlaginkBeshng- \Noy goaolGogeainss FiEmy0g 856575 -69-
4-Bromo-6-chloro-2H-pyridazin-3-one (5.02g, 23.97 mmo1) was dissolved in 40 nil dimethytforinamide.

Cesium oathpnaier (P37 28:A6x0iTRol wasaddego hfterRimisviarpretham a0 3 858 mmol)
was added dropwise over 20 min. The reaction mixture was stirred gif)eg%?rs at RT. ill'\t;fg{ precipitate was
e /T

filttPed GH-BHEPEBIdntPated A0 TRRGDSHRRHS fedidUB NS S FEES 50 e FRE fhsoluble
material was3iligeed off anainamdiyvRabedisitaROM rThefittaie siascancentatea Rvathe to yield

4-Bromo-6-chloro-2-methyl-2H-pyridazine-3-one (5,223 g, 23.37 mmol). . SI 4.9 (M+H
Exampréae@jpe-@m%-‘z@%/g -y-@@lmgﬂfyiﬁfﬁf-‘é i%r?%Yﬁfafﬁ%ﬁ‘f anf{?b%ﬁ&gz‘?ﬁz%%n%ﬂ i
1-Mebthx&&§6%4§7§«§§cﬁi@5frgﬂgsl{§@% mﬁnargzmgw@éﬁ%@diﬁa@wg@hmrﬂ@imamm e Rosassitim 10
tert-butoxiae (1. , . mmol) was added. FIna .

A+ Brom BB TS RPN ARG S0 (1 52 PO REMAABAAS RS AR e was
stifred fQr3daRurs Ak RtidherBacti o srixiuiel wasdiansterca iataam kel Ededméyer faskand
acidified with 15 ml | M aqueous hydrochloric solution, then treated with a satyrated sodium
Dicarborth G SO P AEHE b TS AR RAIES it ALER Chag i BEM; and
the orgaie-ahase.48 Wascsiedamilcs odivrm sy lfsitel diligrerigandaoncentyatdditacudto give 1.5 g of

a light orange solid. This crude material was triturgted with.a mixture of DC d hexane..The
suspen%@%ﬁ%‘(ﬂﬁ%w&ﬁE‘Wﬁ@}éﬁfﬂﬁ@r@é S W ariddu gce}r%%{l\%n e s

MO
cuumto yield
6-Chlorgegiymathykxrttimethyl-1H-pyrazol-3-ylamino)-2H-pyridazin-3-one (967 mg, 4.03 mmol). MS
(ESI) 240.0 (M+H) 20 Example 61: Acetic acid

A D SRS s amo
5-(1-methyl- 1 H-pyrazol-3-ylamino)-6-ox0-1,6-dihydro-pyridazin-3-yl}-benzyl ester
6-Chloro-2-methyl-4-( 1-methyl-1H-pyrazol-3-ylamino)-2H-pyridazin-3-one (0.09¢g, 0.376
mmol), acetic acid 2-(6¢yclopropyl-1-0x0-3,4-dihydro-1H-isoquinolin-2yl)-6-(4,4,5,-tetra-
methyl-[1,3,2 jdioxaborolan-2yl)-benzyl ester (0.191g, 0.414 mmol) and cesium carbonate

25 (0.428g, 1.31 mmol) were treated with a degassed solution of 2 ml dioxane/0.2 ml water. After 5
min stirring [1,1-bis(diphenylphosphino)ferrocene]dichloropalladium(Il) complex (0.031g,
0.038 mmol) was added and heated to 135°C for 30 min in the microwave. The reaction mixture
was filtered over cellulose, washed with 10 mi of dioxane and concentrated in vacuo. The resi-
due was purified by silica gel chromatography (gradient elution 0-10% methanol in DCM for 20

30  min) to yield a crude acetic acid 2-(6-cyclopropyl-1-oxo-3,4-dihydro-1H-isoqumolin-2y1)-6-[1-



6-Chloro-2-methyl-4-(1-methyl-1H-pyrazol-3 -ylamino)-2 H-pyridazin-3 -one (0.09g, 0.376 mmo 1),
acetic acid 2-(6cyc lopropy1- 1 -0 x0-3,4-dihydro-1H-iso qu ino tin-2

yI)-6-(4,4, 5VRcHENERL[1,3,2]clioxaborolan-2y1)-benzyl ester (0.191g, 0 BGHFRAMEH B Eesium
carbonate 25 (0.428g, 1 31 mmol) were treated WiIJéa degassed solution of 2 ml dioxane/0.2 ml water.
After 5 mm stirring [1, f-bis(diphenylphosphino )ferfo cene] dic hloropal ladium(ll ) complex (0.031g,

0.038 mmol) was added heated to 135C for. 30 mm.in,the microwave. JThe reaction mixture was
filtered 18\9@&@%1@6%%@%%8%%&1 '?{:rl[ﬁ%lfn (ﬁ’l%)?é?ﬁ%eoéﬂg"goﬁ]gé%ﬂ?ﬁé s \'/%L- &gﬁihz ?rgsétle ue was
purified by &ikca® gel chrashatdiBaBsy) (Btadi¢h-eition 0-10% methanol in DCM for 20 30 min) to yield
a crude acetic acid 2-(6-cyc lopropyl1-1-oxo0-3,4-dihydro-1H-isoquino lin-2 y1)-641- WO

T e
2-hydrosymistnhGxinfediyid s pyméstbp a3t Wipykezell -3, 4 Hdmie-BEbisoquinolin-1-one

x0-1,6-dihydro-pyridazine-3-y1)-p henyl} -3,4-dihydro-2H-isoquinolin-l-one S  Acetic acid
oquinolin-2y1)-641-methy|-54 I

-methyllHor~ I S NOFH-OX -
was dissolvefi i HFkl m| er and 1 ml methanol. 1 M aqueous lithium hydroxide solution (1.1
ml, 1.11 mgroljrasgdded and stred for several hours at RT. It was extracted 10 with DCM
lammoniygy chloridéigghdtionand the organic phase was washed with brine, dried over sodium sulfate,
filtered aljd goncentrated, The residue was purified by silica get chromato- graphy (gradient elution
0-10% methanol in DCM for 20 min) to yield 6-Cyclopropyl-2-{2-
hydroxymethy1}-341-methyl-541-methyl-IH-pyrazol-3-ylamino-6-oxo-1,6-dihydro-pyridazine3-y1)-phen

yll-3,4-dihydro-2H-isoquinolin- 1-one (0.087g,,0.175 mmol). MS (ES1) 597.2 (M+ Ex le 63:
Acetc RS 6- Ly RrprO RO B~ 58y HAULEERSb ARG RS £ I T L4 SHBH o
|

line-4-carhe bRy ridiingny \adiRel GraxgdkSehiidie 3pyridaziny Beyi} {heoay] @Ser mmol)
6-Chloro-2-methy1-445-(maorpholine-4-carbonyl)-pyridi _Z_B{I? | 952H-Egr|€.a2|r};3-one 0 (0.070g,
Fa soht - e

0.2 mmBHS SEBREaLitR 3485y SfbproBy TS BS L St e

(4,4,5,-ewameityl4d, 3 2ldioxahipralandlyd Jahengytasier {40280 0:220RTud and:aesitsd carbonate

(0.228g, 0.7 mmol) were treated with a degassed solution. of 1 ml dioxane/0,1 ml water. After 5 mm
stirtthg [’i‘,tf'-IB%%(M@H&&?ﬁ?&%&?%@ﬁ’eﬁ&ﬁc@ﬁ)%ﬁ%&é?‘ﬁ?Pﬁaéd‘r’ﬁglggi Eﬁr%i%g‘e@ Zfhmol) was
added apdithedmixtiugheaiad:tia 135 Gdacatrnnia imibeitroway euBielle rgaciienl rixtmetwas

filtered over cellulose; washed with 5 ml of djaxan concentrated in uo. The residue was

purified BHLN &4 SRR rd m&%@%lrfﬁjﬂﬁg&%r ‘%mg 1 yield é/'%fyc(?()pmpy@"?y"
hydroxymethyl-3-[ 1 -methyl-5-(1-methyl-1H-pyrazol-3 -ylamino-6-oxo-1,6-dihydro-pyridazine-

3-yl)-phenyl}-3,4-dihydro-2H-isoquinolin-1-one (0.087g, 0.175 mmol). MS (ESI) 597.2 (M+H)

~ e

Example 63: Acetic Acid 2-(6-cyclopropyl-1-ox0-3,4-dihydro-1H-isoquinolin-2yl)-6- {1~
methyl-5-[5-(morpholine-4-carbonyl)-pyridin-2-ylamino}-6-oxo-1,6-dihydro-pyridazin-3-yl}-

benzyl ester

6-Chioro-2-methyl-4-[ 5-(morpholine-4-carbonyl)-pyridin-2-ylamino ]-2H-pyridazin-3-one
20 (0.070g, 0.2 mmol), acetic acid 2-(6¢cyclopropyl-1-oxo-3,4-dihydro-1 H-isoquinolin-2y1)-6~
(4.4,5,-tetramethyl-[1,3,2]dioxaborolan-2y1)-benzyl ester (0.102g, 0.221 mmol) and cesium
carbonate (0.228g, 0.7 mmol) were treated with a degassed solution of 1 ml dioxane/0.1 ml
water. After 5 min stirring [1,1-bis(diphenylphosphino)ferrocene]dichloropalladium(1l) complex
(0.016g, 0.02 mmol) was added and the mixture heated to 135°C for 30 min in the microwave.
25  The reaction mixture was filtered over cellulose; washed with 5 mi of dioxane and concentrated

in vacuo. The residue was purified by silica gel chromatography (gradient elution 0-10%



WO 2009/098144PCT/EP2009/050875 -71- methanol in DCM for 20 min) to yield a crude acetic Acid
2-(6-cyclopropy1-1-ox0-3,4-dihydrolH-isoquino lin-2 yl)-6- 1-methy1-5-15-(morpho lin e-4-carbonyl)-p
yridin-2-yI3¥fiR6§98i8d41,6- dihydro-pyridazin-3-ytl-benzyl ester (0.121g, GABERRMYNSNS (ESI) 671.1
(M-1\la)+ Example 64: 6-Cyclopropyl-2-(2-hydrgxymethyl-3- t1-methyl-545-(morpho line-4-carbon
y1)- 5 pyridin-2ylamino]-6-1,6-dihydro-pyridazin-3-yl-pheny1)-3,4-dihydro-2H-i soquino lin-lI-one
Acetic Acid .
2-(6-cyCISRSIY 122600- B0 YIS A Fist ERREHACSY ) 64 At Gy HBRE Ao RS- A 0K By 1)-pyri
din-2-ylgmisedinoxe:1;8dibydiactyridapinadophbinzyl-estes (01 1336 dD-18lanhiel)-svasdissolved in 2

mi THF, 1 ml water and eth oI 1 thlu i .560 ml, 0.561
mmol) \ﬁzé%f@a&@a”&ﬁﬂrg P”"c{gr% &gfé I%%%W%ngmmmomum chloride
solution and the organic phase was washed with brlne, dried over sodium sulfate, filtered, and
concenEambl’éhﬁéTéﬁdﬂ@mﬁ&ﬁiﬁ%@sﬂﬁa&@gﬂe&@mﬁb@mﬁHﬁ(@n&@nﬁeﬂﬂ@a@em% methanol
in DCM far n cI 2-h thy - Q
Ilnesi 821%731 ﬁp}%ﬁ (?j—é%gll émlﬁl 1d§ ﬂg?ﬁé’ﬁ?f?)@ h%.lﬂy&??}eiﬁ/ %@uﬁ%ﬂm?-—one
pyridazin-3-y1}-phenyl)-3,4-dihydro- 2H |soqumoI|n -1-one (0.070 g, 0.115 mmol). MS (ESI) 607.2
(W-H) Examplel 65: 4- Isopropenyl -2-m&thyl-benzoic acid methyl ester 4-Bromo-2-methylrbenzoic acid
methyl sty ,-. 7. 46 P penylboromc acid pinacol ester (3.228g, 19.21 mmol) and

; d #nmol) were treated with a de- 20 gassed solution of 15 ml
[ ef 5 nilin stlrrlng [1,11-bis(diphenylphosphino)- ferrocene]dichloropalladium(ll)
complex0.7d ' mmol) was added and heated to 120C for 40 min in the microwave. The
reaction Ragsttire was filtered over cellulose; washed with 20 ml dioxane and concentrated in vacuo.
The residyg was purified by 120 g silica gel chromatography (gradient elution 0-50% ethyl acetate in
hexane durin mm) to yield 4-Isopropeny1-2- 25 methyl-benzoic acid methyl ester (2.94 g, 15.45
trawl). MS (Eg&)/ﬂ)ls (MH)- WO 2009/098144PCT/EP2009/050875 -72- Example 66:
2-Methyl-4- (1 methyl cyclopropyl) benzoic acid methyl ester Foilation of Diazomethane:

N-Nitroso-N met mmo. ded under stlr ROt ions 0@ hase mixture
of 50 m po&as%ﬁ}m é' SBYU'[IOI‘]X&é? g\gfl?']l §% mi wate (Wand%% |5|2I dle tE% \g?épgl The color
of the opgamghmmangmmmmmrmémﬁybmmm pyuciﬂmsé-lyilﬂweﬂwdﬁwg&d%gg stirred
for 40 0C. he organic layer ha ns diazomet separated. Cyclopr. anatlon by
addin r%lagéme r%asé(‘)?fa |o?h to%étﬁyf%?ne 137” FS%ST ?8@’%‘3 ni‘e & (fa&rf\z |cé/%%?§ 1R Lngyl ester
(2.99g, HGiAB ol ieas(diS606lwedis Abmmhalietiad eitied amﬂqmwaié(fcxo‘s@@l Rabadirh Rl dcetate

(0.173¢g 773 I dded The yellow organic phase (contain m e ded
dropms%% Y{nwvr% })ﬁﬁ}% o?ltthlg%lr}é%lﬁlf pﬁyéssg a'éf)opl)lro%ﬁ% e%’ rgiugé f’?)l%(? az%rr‘?fe%[%]ﬂagr@e 1\;}\/@{%5%1&1% ded
until theireﬂ(nm mgxdomdf&t’@lﬁthEIrvmaiejeasm‘ga’nﬁdo@hn Toyidielimgs dieiz Onddtianectogtielrethy|

suyrene lginediote. T (eaclion i s an eIag e rolinse ashed wi ety sher:

rown Wwas pur| silica ge romat(:’)gr p

elution Byd&©8Ytethyl- ée&at@tlhyhéxﬁﬁéﬂ@ﬂphamw} Zﬁ@m%ﬁmh@jda%ﬂom&mdixhaérgbtamed
15 h % th rif by 110
flall\ﬁls crpirma\l#osgra f%/ gera r?fg'ez utlg%% %%eﬁgéﬁ% I-Lex or%%brerﬁ ?to gl%%%lt?\/l %ﬁ%g(h? Y )

methyl-69¢l3gidpitl)-benzoic acid methyl ester (2.75g, 13.46 mmol) MS (ES!) 268.9 (M+ Na + ACN)

Exampie' 65: 4-Isopropenyl-2-methyl-benzoic acid methyi ester

4-Bromo-2-methyl-benzoic acid methy! ester (4g, 17.46 mmol), isopropenylboronic acid pinacol
ester (3.228g, 19.21 mmol) and cesium carbonate (19.913g, 61.11 mmol) were treated with a de-

20  gassed solution of 15 ml dioxane/S ml water. After 5 min stirring [1,1"-bis(diphenylphosphino}-
ferrocene]dichloropalladium(Il) complex (0.718 g, 0.873 mmol) was added and heated to 120°C
for 40 min in the microwave. The reaction mixture was filtered over cellulose; washed with 20
ml dioxane and concentrated in vacuo. The residue was purified by 120 g silica gel chromatogra-
phy (gradient clution 0-50% ethyl acetate in hexane during 50 min} to yield 4-Isopropenyl-2-

25 methyl-benzoic acid methyl ester (2.94 g, 15.45 mmol). MS (EST) 191.3 (M+H)"



Example 67: 2-Methyl-4-(1-methyl-cyclopropyl)-benzoic acid 20
2-Methyl-4-(1-methyl-cyclopropyl)-benzoic acid methyl ester (2.75g, 13.46 mmol) was treated with
methanol WP EIdéous sodium hydroxide solution (20.46 ml, 102.32 Rih&H 24K €8 5tion was
heated to 80C for 4 hours. The reaction mixture wag concentrated until methanol was evaporated. A
white solid was obtained. The solid was dissolved in 50 ml water under heating then cooled with an ice
bath; agidified with canc. hydrachloric acid. A white fe] formed, filtered; washed
with wa ’e“rl;m J?dllgé %Tn%%ﬁ%@an\é/fa(cgﬁr%&l \i;ecry ﬁlaﬁc}t%@e\%h?&e%tﬁgﬁ%% %t\%%icyclopropyl)-benzoic acid
(2.18g, 11.46 mmol) MS (ESI) 189.1 (M-H) Example 68: 2-Methyl-4-(1-methyl-cyclopropyl)-benzoyl
chloridEzmatigny il psperiireycprdpsDNenebiluey ( e dd, Smmab Wi sfdeddinder
phosp@%%ﬁﬂ%&%&%%ea(%7 L nBdBPRoNRrechaiged iR RR whilaskander atigng. These

both solids dissolved at 100C. The reaction mixture was stirred 2 hours at 120C with an reflux

conderreeieriviol 2000/ obehahetber /EPo008 osmarseihe prean RhdssshrBEsd ARe BRiHsEs @sulting
phasphpiys.oxchlosida.wem distiledoff ab 406, femdheteprtion Mirarernthgouiels yeaatien mixture

was cooled to RT andthe reaction mix- ture still remained as a solution. The desired product was

distilled Wy HrgdirerpettmRtGs oticd. Gpdpris e PIMBtRgL LA RIamARAAa SpRSIRA fenzoyi

chloridg, (1;,97¢ FTHIIQBp?o'Et 1P1868iy1-benzoic acid methyl ester (2.94g, 15.45 mmol) was dis-
N-R-Bromo-2-(tert-butyl-dimethyl-silanyloxymethyl)-pheny11-2-methyl-4-(1-
methylW&Tép&b@@b&%ﬁ&fﬁﬁ@%@%ﬁ;ﬁ@%ﬁéR-éuﬁﬁ%ﬁﬁé?hﬁ%ﬂéﬁ?f@)g)()rﬁ%%ﬁyg%%wiWéS(Z.91g,

9.2mmoglle2-heWleds &gﬁ}ﬁ@y&cﬂz&m&w& €RZOMERIAHAS 43 R8d A FARENIn total 20 ml
N,N-diisopropylethylamine (2.41 ml, 13.8 mmol) and 4-d|methylam|nop§yr|d|,ne (0.112g. 0.92 mmol)

well dREdIveRP P hIRaRPRIGYRRIEY THae ofkileremaiBAnmiase e MU RUTERFMGHES filtered off
the pre&%ﬁié@%&%%ﬁ%@‘&ﬁﬂq& Sdsasteshwithisthukassiaianyashednithy2 Mphospbaie puffer pH
r

5.5, then with water and brine; dried over sodium sulfate; filtered: concentrated. 4.69g of an oil was
obtainetie THESCRASHWARIB RSB BOE S geldRfsnteRrd sHiN Gieiie st MlieREDis Sthyl
acetaterif.nexane (idbem 'T‘il&l'ﬂi&ﬁ‘ &h 200100 PH eily L aneiate inhexans JahbBP maitatgingidir[8-Bromo-2-
15 (t ert-butyl-d im ethyl-s ilany lo x ymethy Jg henyl]-2-methyl-4-( 1-methyl-cyc . l
lopropyt30fe A2uima e 51 BB MMM -{E%Qf%ﬁl@%h HeHEntgcryas obtained. NMR

243 Bromq-2sderi-hrtvl-timaetiyasitemdaynethybnehenyd 3iByekexyplridicd again by 110 g
methyl-cyclopropyl)-3,4-di%ro;2H-isoquinolin-ol-one 2,2,6,6-tetramethyl iperjdin)e}\%%%&% 16.17
mmol) W APDY FRFAFAYORBLO THE B0 iR: BBoIRePRY RS e
glycol/ige-patbcgiinisnia)-b8G oButbilithium. «2:6: b imseexangsniend § ik 18e4)mesol)wesiadded
dropwise and the temperature was kept around -15C and stirred additionally 30 min at -15C. A solution
of N-133|§r]§9ho-2-(tert-butyl-dimethylsiIanyloxymethyl)-pheny11-2-methyl-4-(
1-methyl-cyclopropyl)-benzamide in 20 ml anhydrous THE was added dropwise over a period of 10
minute EiathplceTctivnmbsilie(attBE1-thaopropslatdonaicixtude was stirred for 2 hours. After that
3.55 ml of dimethylformamide was added in one portion. The reaction mixture was allowed to warm up

to S3T. I Wi %Ig! ¢ fP{{e%{z‘B&‘rél@éﬁgﬁﬁgﬁ&ﬁ&ﬁ'%&‘%&%ﬁ‘é?r.'%?'('ﬁ%’é‘,”l‘az.és'ﬂhﬁéﬂ M,patagsium

hydrogén sultate solution? extrac ethyl acetat er; organic phase was washed with brine;
dried ovetsodibansuifatd; Filtegecoandabnodntdacedistirgonf @ biswaloilids sutainedhespdtallization

with DQMnand %0 heﬁ( ANENBVE Y 4 hours, The reaction mixture was concentrated until methanol was

243-Bromo§7§%?te?%-tgutyl-d|met yl-silanyloxymethyl)-pheny11-3-hydroxy-7-(1- _
evaporated. A white solid was obtained. The solid was dissolved in 50 ml water under heating
then cooled with an ice bath; acidified with 10 mi conc. hydrochloric acid. A white precipitate
25 was formed; filtered; washed with water; dried under high vacuum over night to yield 2-Methyl-

4-(1-methyl-cyclopropyl)-benzoic acid (2.18¢g, 11.46 mmol) MS (ESI) 189.1 (M-H)
Example 68: 2-Methyl-4-(1-methyl-cyclopropyl)-benzoyl chioride

2-Methyl-4-(1-methyl-cyclopropyl)-benzoic acid (2.139g, 11.243 mmol) and phosphoruspenta-
chloride (2.575g, 12.37 mmol) were charged into a 50 ml flask under stirring. These both solids

30 dissolved at 100°C. The reaction mixture was stirred 2 hours at 120°C with an reflux condenser



WO 2009/098144PCT/EP2009/050875 -74- methyl-cyclopropy1)-3,4-dihydro-2H-isoquinoli 1-one
(1.1349g, 2.2 mmol) MS (ESI) 516.0 (M-H)- Example 71: 2-[3-Bromo-2-(tert-butyl-d
ethyl-silan}18:30M&RA4phenyl]- 7-(1-methyl-cyclopropyl)-2H-isoquinolin- e R E2009/050875
2-13-Bromo-2-(tert-butyl-dimethyl-siIanyloxymethy})s-phenyl1-3-hydroxy-7-(1-methyl-cyclopropyl)-3,4-di
hydro-2H-isoquinolin-l-one (1.134g, 2.2 mmol) was'dissolved in 13 ml DCM at RT; triethylamine (1.31
ml, 9.44 mmot) followed by addition of methanesulfonyt chloride (0.4789, 4,171 mot).we ed. It
was sti}'rrleadggr ing’ﬂ%%ﬁ 1§ 'aﬁgﬁf’r gk&%{#‘%& rse%dly}%@llnoes Ii’r%I N ﬂ?i‘é éic:dc‘?oVr9 I%%;%JIE:'E’\(}I@? tr?%%ggction
mixtureiwasiextracteh witke iRE N Heatsr} corganion 16 phas e waulad he & Withdobaepahied ousr sodium
sulfate; filtered; concentrated to give 2-PBraorno-2-(tert-butyl:dimethyt-silanylo, .. .. .
et S T GO gl o i A oo DAL DRI i s (esi
520.0 (U836 a 4 mkarnplezin2:2-Methyi-4-(1-methyl-cyclopropyl)-benzoyl chioride (1.92g, 9.2 mmol)
2-(2-tert-Butyl-dimethyt-silanyloxymethyl)-3-(1-methyl-545-(morpholine-4- carbonyl)-pyrid in-2-y
taminolb-q xa-1.6-dihydro-nyrichin:3:y 1-p_heny.)-6-(1- -CYC 0= Q-2H-is@quinolin-1-one
Z-Ey-Brck}r%%- -%gzﬁkg'bqjty ﬁn%ﬁ%gfﬁa%}%g%% @ﬁ%ﬁ% -%&@h@%&%%%%{%@ﬁisoquinoIin-1
-one (OuORy; aeRBIeNTDPeREmide
1-Methy1-345-(motpholine-4-carbonyl)-pyridin-2-ylamino]-5-(4,4,5,5-tetramethy1-[1,3,2]dioxaborolan-
2-y1)-1shyriciee 210ne, (Qv19i 8@y malih were Higsovad inntist 1 digxanadssierhrating- 4.5 ml of
water followed by cesium carbonate 20 (0.259g, 0.795 mmol? were added. After that

(1,1 bi chBHERY RIS AMB) RFFEOSh JUREHIBIG- Pt St R e U 028 i was
added gndiheniredo a&&@_mé%m&%ﬁiﬁwﬂwl ibhe reactigndnixiere was ieracover gellulose;

washed with dioxane; concentrated; residue was purifed by 24 1%ﬁgilica el chromatography (gradient

eldflon iﬁé’fﬂ%?@%%%%??@%%ﬁé%%ﬂﬁﬂ%@m%ﬁﬁ@ﬁh FrthothEls PrefPgent&titanol for 10

min) to Mdglehidd 2ad 2t@st-BYtyidimeihybsilaaylaxyareit) By brngiiut -BdBCpRrPROtian with
e-4-carbonyl)-pyrid in-2- ylamino]-6-oxo-1,6-dihydro-pyridin-3-y1) -phenyl)-64 | _
-methy P&/ Wﬁﬁ@ﬁﬁ%&é{ﬁi’n‘ﬁ‘i’iﬁlﬂ?ﬁaﬁ@t%%@Sgﬁﬂ%m@ﬁ%%f YR ATE Bk ample

73: 2-(ZridyshiQueymatPidifd{tl- srikyibda-(awmhedipeit carhanyil dayos 1028y laminaltae:
x0-1,6-dihydro-pyrid In-3-yd -phen}/(%m | -methy t-cyc lopropyl)-2H-iso quino lin- | - 30 one ,)WO
2005/0SBHHPE D 00/ D05 2o Sty BB DR ARy RS RA B XGrR B -Bromo-2-

1-methyea4S{pnarahenlingdcaniend) yrighsn 2 iaming]a-0xank ydlibydsprykitinsedrhp: heny
1)-641-methyl-eye loprop y1)-2H-iso quina lin- 1-one (0.095g, 0.13 mmol) was dissolved in 3 ml
dioxané3 3 ¥ df )Mo@ﬁ’g)}ig%cﬁmg Sution (0.22 ml, 0.39 mmol) was added at RT. It was

stirred for 30 min, then extracted with ethyl acetate/sodium bicarbonate solution; organic phase was
washediwitin ok e drigdBrvetsddivn-sulféidincahgknirated xTinetosidphvas piHifyedolsy-T2 b silica gel
chromato?%aﬁhg ﬁgradie{r&tjl }éon)@il_ 9 _metha&q{ i"r)1 %Cé\/l during 30 min) to yield
2-(2-Hy18 ox‘{/rﬁ ﬁwﬁr-(fﬂ]-mé hyIf- B- moi‘rv’Bﬂghne- -ca%bonyl)-pyridin-Z-ylamino]-6-oxo-1,6-dihydro-py
ridin-3-yll -phenyl)-6-

2,2,6,6-tetramethylpiperidine (2.28¢g, 16.17 mmol) was dissolved in 13 ml anhydrous THEF under

20  stirring; cooled by means of an ethylen glycol/ice bath mixture to -15°C. Buthyliithium, 2.5 M in
hexanes (6.16 ml, 15.4 mmol) was added dropwise and the temperature was kept around -15°C
and stirred additionally 30 min at -15°C. A solution of N-[3-Bromo-2-(tert-butyl-dimethyl-
silanyloxymethyl)-phenyl}-2-methyl-4-(1-methyl-cyciopropyl)-benzamide in 20 ml anhydrous
THF was added dropwise over a period of 10 minutes to the reaction mixture at -15°C. The re-

25  action mixture was stirred for 2 hours. After that 3.55 ml of dimethylformamide was added m
one portion. The reaction mixture was allowed to warm up to RT. It was stirred for 2 hours at
RT, then cooled to 0°C, quenched with 25 ml of 1 M potassium hydrogen sulfate solution; ex-
tracted with ethyl acetate/water; organic phase was washed with brine; dried over sodmum sulfate,
filtered and concentrated. 2.71 g of a brown oil was obtained. Crystaliization with DCM and

30 hexane gave 2-[3-Bromo-2-(tert-butyl-dimethyl-silanyloxymethyl)-phenyl]-3-hydroxy-7-(1-



10 (1-methyl-cyclopropyl)-211-isoquinolin-1 -one (0.045g, 0.0728 mmol) MS (ESI) 618.3 (MI-H)
Example 74: 6-Bromo-3,4-dihydro-21-1-isoquinol n-1 -one Methanesulfonic acid (100 mL% was added
to a solutiBPFBAMAdindanone (25 g, 46 mmol) in CH2C12 (200 mL) af & PEBBH I3 7ide 10.5g,
162 mmol) was added slowly in portions to this m_iﬁgre. After the sodium azide addition was complete,
the mixture was stirred for an additional 15 30 min, and an aqueous mixture of NaOH (20 wt%) was

added untjl the mixture was slightly basic. The. mixture wa ac ] igg, and the
combiﬁ%ﬁf@g%ﬁgﬁ&? P’i\s\‘/\?eaféa%h\ya%/ﬁ%"ra ed %%%?ﬁ;fgy Jgév% @rele)étéé Pg %ﬁgﬁ%&m&%ﬁeﬁﬁm by flash

columrephromatography on silica gel (0% to 50% EtOAc/Hexanes then 0% to 7% MeOH/CH2C12)
provided 11.5 g of 6-Bromo-3,4-dihydro-2H-isoquinolin-l-one. MS (ESI) 226.1 (M + 20 Example 75:

6-Cycl O{§%3é3ri‘-‘§i. X%?a?r!z!;ﬁ?&?ﬂ!b?ﬁg)ﬂ(ﬁm}%léﬁymmmmﬁl@ﬁlqjcmf%et ﬂbgclo-

6-Brom thydro-2H-isoquinolin-1-one (16.9 ¢, 74.7 mmol), cyc 6propyl oronic ag\i% (9.459,1.5

equiv), irigydlebiBxpiphaepliine-¢2004 mg, 0.025 equiv), and K3PO4 hexahydrate (50 g, 2 equiv) in
toluene (210 mL) and H20 (15 mL) was added Pd(OAc)2 (100 mg, 0.05 equiv).The combined mixture

wag he@ﬁtfad»é%ﬂdlﬁ&é@%@@&&ﬁgﬁﬁ%iﬁﬂdﬁ%ﬂéfﬁyw%@@%@,tﬂltﬁfﬁ@ﬂt{d washadvtb-toluene.
The organlltc}&hase was parti- WO 200

\ ) 20 9/098144PCT/EP2009é?}5087%égi- téoneﬁsa?r%ﬂ w(g%s‘lgetd with
water a@Bihé; Lfiba G0y RisogeRo idredsila! dfcert e’ 4h BIAH It A bFh&aned produced
6-Cyclqtlr9@¥é!ﬂ§»1%-rﬁiﬁwr932lHn@wmﬁ%g-mgxamsama@m@h@&ﬁe@aﬁémﬁﬁﬁ dB@AdEM H)t
Example 76: 2-Bromo-6-(6-cyclopropyl-1-o0 xo0-3,4-dihydro-1H-iso qlu'no lin-2-y1)-benzald Byde 5A
round BBHBIHEAAsK WASTERFEE IR Y BoBHBY 198 A o Ca i EeAe 3 4, 5

mmol), RifrRiPremedRgneAldeRRdeTld/BagtidR HiRmne Kak e {etha) 3:GH O T3 66 ergyQahZ: mmot),
xanthphos (832 mg, 1.44 mmol), and cesium carbonéﬁ#éGﬁg, 44 mmol). The vial w?af flushed with
IXUTE 0

argBn, DEOSFIY A PEHSNGHY T BaadHCd AYCHh ARt  SOHEREES R FE ok h. The

reactiopapsiire wasHealashieRaRd 39ty shwatenand §07mL-ekethyt ifareiati-Nersadded before
filtering over Solkaflok. The o%ganic phase gai seg&&z{g%wd,}.\svashed with brine followed by drying
over N&PSOUR At AH88; e SBI0EYRAS T d tfie’brown mass obtained was triturated

with methylene chloride and diethyl ether to afford 6.5 grams of

2-BrompGnifh iy einRropydrlBuok3 dndihy Hstebiflosyoaitholin 2y 1nbinzdid éHyaephosecshd crop of 7.5
grams of material was cgllected ddition. of.mare diethyl ether. MS (ESI) 1! 0.(M + H)t Example
77: 2-(§T§%%EBZPH§%S}B%§% 13r/1|D r@%@%%%célcﬁ%%‘}%ﬁ%@ég.ﬁydr"?%ﬁ%?ﬁg i?lnti)éﬁzﬁgfl%%%o a solution

of PsBrame-asroyalopiopyt-ltexe:3,4-dihydro-1H-isoquinol n-2-y1)-benzaldehyde ( 5.0 g, 13.5 mrnol)
in 60 mL of toluene and 10 mL of THF at -10C was added sodium 20 borohydride ( 740 mg, 20 mmol)

in po rti%ﬁj -%fxlg&g’&m'e{%{i%‘?ﬁ}lﬂ&xﬁ?&ﬁy% ﬂ]ﬂ)ﬁU S ARyD-phenyl]-7-(1-methyl-cyclopropyl)-2H-iso-

quinolin-1-one (0.102¢g, 0.205 mmol) and I -Methyi-3-]5-(morpholine-4-carbonyl)-pyridin-2-yl-
amino]-5-(4,4,5,5-tetramethyi-[ 1,3,2]dioxaborolan-2-yl)-1H-pyridin-2-one (0.1g, 0.227 mmo )
were dissolved in 2.5 ml dioxane under heating; 0.5 ml of water followed by cestum carbonate

20 (0.259g, 0.795 mmol) were added. After that [1,1-bis(diphenylphosphino)ierrocene]dichloro-
palladium(I) complex (0.019g, 0.023 mmol) was added and heated to 135°C for 30 min by
microwave. The reaction mixture was filtered over cellulose; washed with dioxane; concen-
trated; residue was purifed by 24 g silica gel chromatography (gradient elution DCM for 5 min,
then 0-10% methano! in DCM during in 25 min, then DCM 9:1 methanol for 10 min) to yield 2-

25 (2-tert-Butyl-dimethyl-silanyloxymethyl)-3-{1-methyl-5-[5-(morpholine-4-carbonyl)-pyridin-2-
ylamino}-6-0x0-1,6-dihydro-pyridin-3-yl} -phenyl)-6-(1-methyl-cyclopropyl)-2H-iso quinolin-1-
one (0.095g, 0.13 mmol) MS (ESI) 732.2 (M+H)”

Example 73: 2-(2-Hydroxymethyl-3- {1-methyl-5-[5-(morpholine-4-carbonyl)-pyridm-2-yl-
amino]-6-0xo-1,6-dihydro-pyridin-3-yl} -phenyl)-6-( 1-methyl-cyclopropyl)-2 H-isoquinolin-1-

30 one



guenched with water and partitioned into diethyl ether. The organic phase was washed with brine,
dried over sodium sulfate and filtered. After concentrating under reduced pressure, purification by
silica gel cA@ALIYE Ahy afforded 3.7 g of 2-(3-bromo-2-hydroxymethyl-gHetif809/450875
cyclopropyl-3,4-dihydro-2H-isoquinolin-1-one as a_FCé)nlorIess solid. MS (ESI) 372.0 (M + H. 25 Example
78: 6-Cyclopropy1-2-(2-hydroxymethyl-3- 1-methyi-6-[54 morph line-4-carbonyl)- pyridin-2-ylamino]
-2-0 X0-1,2-dihydro-pyri din-4-yll-phenyt)-3,4-dihydro-2H-iso qu ino lin-l-one WO

Mt Rt 2000) ' fe-4-carbonyl)-phenylamino1-4-

(4,4,5,5-teamethy¥4 128, 2]dioxaborolan-2-y1)-1H-pyridin-2-one (4.38 g, 9.9 mmol), Pd2 5

HC13(229 mg, 0.25 mmol), 2-Dicyclohexylphosphino-2',4',6'-Tri-I-Propy1-1,11-Biphenyl (238
Wmmol), and K3PO4 hexahydrate (7.5g, 20 mmol) was added 40 mL of 4:1 dioxane:water and
the mixtyge~hgeaied to reflux for 4 h, cooled and filtered over Solka-Flocge, rinsing with ethyl acetate.
Partitioned a@shed the organic phase with water and brine. Dried over sodium sulfate, filtered and
concentrated to afford a dark oil. Purification by silica gel chro- 10 matography (methylene

chloride/methanol) afforded 3.2 g of 6-Cyclopropyl-2-(2-hydroxymethy1-3-
|1-methy12644-{Buoyphotiagrd-cduhpioyQmérenijdntinalhokd-152taibnydwdipyddinronyl)-pyridin-

y1}-ph -3,4-dihydro-2H-isoquinolin-l-one as g colorl solid. MS (ESI) 606.1 (M H)'. Example 80:
e R S A Brd TSR 1 SRS (a0 S Heel B
(300mL)-aho (C. ¥ttty Stirring a3 wddddbivedopisd disslotod BT obulybbenzehe(Birinth;i200 mmo
and_3-chlpropropignyl chlaride (19 mL, 2 in DCM. After the,addition was complete, the
reaétior%orﬁlitié)?r@vggs%é%ﬁgg rom %%af”oafg%@o%%eqrir)l#g%twr%esﬁrﬁegixf%e%@n%l& {%E&?ﬁtclac?éiév tlrt%t all of the
t-butyl kenderetwascinsumedbandethelysastiorzmixtphesyas.coakdddovdE brinbthistidrimgr water
(about 120.mL) in.a dropwise fashign until the efferv. nce.ceased. Finally, the layers were
cepara T S A e K oG T ot (o LAy e e S B0
The DG iaydrtivad) dridd medrmdgnExiivhdaulfaté Mfiltered) pehtértidibdmnsipetmped to-dthess to

afford the fitle compound as a Light tan powder (45.69). Exampl . o-tert-Butylzindan:l-on O
000/08 A e R L B G S P e 7
mridl) Wiastakehoyplipegntediiatedsutitine! avid (2086w, VA $hemesuliily (RHiUFéESviad/hddted to
100C with stirring for 2.5 hours. TLC indicated that all of the starting material had been consumed.

After cogling t9.-Rk, 61%{&?18@,@mH}WHfg_Mﬁs%ﬁ{MrﬁﬁfﬁfH'@ﬁQO“rEd onto about 1Kg of crushed ice.

Then some diethyl 5 ether was added and the mixture was stirred carefully until it had cooled to about

RT. Ethyl acetate (1200 mLz was added and after partit,ioninP the layers were separated. The acidic
layer ethanesulfonic acid (100 mL) was added to a solution of 3-bromoindanone (25 g, 46 mmol) in

CH,Cl; (200 mL) at 0 °C. Sodium azide 10.5g, 162 mmol) was added slowly in portions to this
mixture. After the sodium azide addition was complete, the mixture was stirred for an additional

15 30 min, and an agueous mixture of NaOH (20 wt%) was added until the mixture was shightly
basic. The mixture was extracted with methylene chloride, and the combined organic layers
were evaporated under reduced pressure. Purification of the mixture by flash colummn chromato-
graphy on silica gel (0% to 50% EtOAc/Hexanes then 0% to 7% MeOH/CH2CI2) provided 11.5
g of 6-Bromo-3,4-dihydro-2H-isoquinolin-1-one. MS (ESI) 226.1 (M + H)'.

20 Example 75: 6-Cyciopropyl-3,4-dihydro-2H-isoquinolin-1-one

To a round bottomed flask charged with 6-Bromo-3,4-dihydro-2H-1soquinolin-1-one (16.9 g,
74.7 mmol), cyclopropylboronic acid (9.45 g, 1.5 equiv), tricyclohexylphosphine (1.04 mg,
0.025 equiv), and K;PO,4 hexahydrate (50 g, 2 equiv) in toluene (210 mb) and H20 (15 mL) was
added Pd{OAc), (100 mg, 0.05 equiv). The combined mixture was heated for 4 h at 100 °C. The

25  reaction mixture was cooled, filtered and washed with toluene. The organic phase was parti-



was then further extracted with ethyl acetate (2X200mL) The combined ethyl acetate layers were
washed with saturated sodium bicarbonate (5X300mL) Finally the ethyl aclé%;[a}ﬁglz?y}g{ y@%dried over
magnesium(éaﬂ%ﬁ’@??i’li‘éred, concentrated and pumped to dryness to affor HhERHE ﬁcompound as a
colorless oil (15.7649). Example 82: 6-tert-Butyl-3-dihydro-2H-isoquinolin-1-one To
5-tert-Butyl-indan-1-one (15.7g, 83.4mmol) in DCM (150 nit) was added methanesulfonic acid (100mL)

and the,tcsyling IUUIR AS G988, .. Than selumserida 0.3 2 Ralas adsed garelly

portion-wise over 15 minutes. The resulting mixture was stirred at OC for 15 about 2.5 hours. TLC
analysia adififimedd¢hane pod dhecs-fefiyBlotylopidah4-de dradtbeisa aoneim @ sthadafritidiat 0C was
added refull Igy' )9}111@ eous sodium hydroxide (20%) until pH = 14. Then added DCM
(2000 %%a%&}d %vtfégtg%?gb ni%rtw icﬁﬂre’sults in a large emulsion. The layers were separated and the
aqueous layer was further extracted with dichloromethane 2X200,mL)._FinaII%the combined DCM

layers WaraREsFe oI bR (@ Kotorry DbrefRed ST A HES TR Lipt Y T gh a bed

of celite. After concentrating and pumping to dryness there was 13.5¢g of crude product as a tan solid.
Purificatien@a 8ARR0IANalegixIGalvmwit utingsith-epgradiedihetilO 2 tas6 ¥ nethyl anetdid ih hexane

ot e e e = St e 02 (0814150 e i e

2-bromend®; terkthphds| (9303 -tihy diodlll dsd quinatin2Ahenzid®8ter 144 mmol). The vial

6-tert-Butyl-3,4-dihydro-2H-isoquinolin:l-one (4q, 19. mol),, Acetic .acid 2,6-dibromabenzyl ester
(12.1g,‘ﬁ%ﬁﬁ“ﬁgﬁg‘gﬁhﬁ%&gggf@?{rﬁa@% %%’6,5 ﬁgegce] At é%%ﬁeear(%éoé}dxen%%‘ﬁafb %8 }é\?ere
taken upj in-dicsane: (40 tdaEinallyiacddedik NdeRiineth wndytliahExsieatsPadid 60 @mnime(iy24 mL,

0.4eq) and the resulting mixture.\vas heated tq reflux fqr 24 hours, after which time more copper iodide
(S S D B LR SHLCE 8 R e € O B T Wb ol BIE LR
2009/0934/¥RC THB200HPE08HS 0 vA-10225n) wére AlidednStirced iapnadditiormabédlradrdiand then

added more copper jodide (400 mg, 0.1 eq). Continued to stir at reflux far a total urs. Cooled
to RT a%@?ﬁbﬁl%%é’@ﬁa&ﬁ%hél éf%ﬂ%l a(%éd”rﬁ %)1%%2%?%%9 }%%gﬂ)ofrﬁ fﬂ%éﬁ)%g{nee e‘gr?}c)i %%%J%%t)é)d the layers.
Washegwiith diihgronratar (2x100pnby) driddhers fndihy dvasHédsaihitrime 330HO0Gmalde Tive.ethy |
acetate layer was 5 dried over magnesium sulfate, filtered and concentrated, to qj crude
product’ ﬂ?ﬁi&ﬁ?%ﬂpén%agﬁﬁs ni[}?%% ré#( 6 u?ﬁqr%egf%r%gdl ﬁ%lﬂﬂ'gqulr%rpeodﬁq& Oisggé%mgf a%i‘ solid
(5I8MP e+ E131) and recovered 6-tert-Butyl-3,4-dihydro-2H-isoquinolin-l-one (2.188g).
Example 84: Acetic acid 2-(6-tert-buty1-1-oxo-3,4-dihydro-1H-isoquino fin-2-y1)-6-{1-methyl-5-
[5-(morplyg line:4rcasbanyn Widins2-Aminal:6:ox ks 6eg s P Sidngodlc DRNA siRiin-
101-Me%%%@%— mgﬁrg(l(-%ugy |ne-4)-gcg¥g(l)%rl t%%iﬁ%ﬁa}mir?(%-S-(4,4%¥5-tetira}ér§e?hy141, ,2]di§>l<a-
borolani2eyt)-1H-pyridin-2-one (208 mg, 1 eq), Acetic acid 2-bromo-6-(6-tert-buty1-1-oxo0-3,4-
dihydro-1H-isoquinolin-2-y1)-benzyl cster (203 mg, 0.472 mmol), XPHOS (14mg, 0.06eq), potassium
phosphaie {ibasic{ 300 Ry 2 &4 MuIERINA-Smakd and wyriard0 B3RIguMe chargeeia@b0 mL

round bottom flask, and then nitrogen gas was bubbled throu&h the mixture 15 for 10 minutes, before
adding Puieiba)8 €8 1hg, mralkm o m-reSintghimiuts Whohditbdts TodcHet HP it and by

TL& anglysisihare was Re, Sty tingonatesiatkamaitia: 7 heleastinn mikidienmataeosted to Rl and then
added ethyl acetate (150 mL) and water (40 mL). Partitioned and separated the layers and washed
further ARERFREEFIEXTOIFLIRATHERDBH A SAbi E}h@“i-n%@?ﬂ%ﬂé‘f@?%&é@ﬁe‘ﬁ’&% dried over

magnesipm swfaice Jitamtiand.can: 20 cantated padpurepes i dnhessdoctigiddhedifecimpound
which was used in the next step without any further purification (M-}-HY. = 664).
cation by silica gel chromatography afforded 3.7 g of 2-(3-bromo-2-hydroxymethyl-phenyl)-6-

cyclopropyl-3,4-dihydro-2H-isoquinolin-1-one as a colorless solid. MS (ESI) 372.0 (M ~+ H)'.

25  Example 78: 6-Cyclopropyl-2-(2-hydroxymethyl-3- { 1-methyl-6-[ 5-(morpholine-4-carbonyl)-
pyridin-2-ylamino]-2-oxo-1,2-dihydro-pyridin-4-yi}-phenyl)-3,4-dihydro-2H-isoquinolin- 1 -one



Example 85: 6-tert-Butyl-2-(2-hydroxymethyl-3-11-methyl-545-(morpholine-4-carbony1)-
pyridin-2-ylamino]-6-oxo-1,6-dihydro-pyridin-3-y1} -p heny1)-3,4-dihydro-2H-iso quino lin-1-one WO
2009/098 M2 REOTI2RI#G09/050875 -80- Acetic acid PCT/EP2009/056875
2-(6-tert-butyl.1-ox0-3,4-dihydro-1H-isoquinolin-2-y0-6-{
1-methyl-545-(morpholine-4-carbonyt)-pyridin-2-ylamino]-6-oxo-1,6-dihydro-pyridin-3-y1}-benzyl ester
(0.472 mmol) was taken up in THE (7mL) and methanol (3mL) and water (5mL) and then added
lithium hydroxide monohydrate (40 n A eq). The resulting mixture was stirred at RT overnight. The 5
next morning the reaction was®on [plete by TLC and most of the THE and methanol was re- moved
under reduegd-s e 8§55y JHen ethyl acetate (75mL) and water (30 mL) were added and the
layers were partit andhenseparated. Next, the ethyl acetate layer was washed with water
(2X30mLpdSripre W) anet'then dried over magnesium sulfate, filtered and concentrated to give
286 mg o \rude produck) Preparative Thin Layer Chromatography pun- 10 fication eluting on two
20X40 mn 1300 uM plates in 6% methanol in dicholomethane afforded the title compound (99mg) as a
white p ((M-H)1=622). Example 86: [2-(4-Methoxy-benzy1)-1-ox0-1,2,3,4-tetrahydro-isoquino
-6-yid-acefic acid ten-butyl ester (1)
6-Brom@-2-(4“methoxy-benzy1)-3,4-dihydro-2H-isoquinolin-1-one(1.9 g, 5 5 mmole), Q-phos 15
(0.0632 g, 0. ole ) and Pd(dba)2( 0.0781g, 0.11 mmole) in 10 ml THE were added to
2-tenbutoxy-2-oxoethylzinc chloride 15 ml (0.55 M) under argon. The reaction mixture was stirred at
RT for 16 hours. Next a third of the initial amount of Q-phos, Pd(dba)2 and zinc engtate were added

and thelmxfifek raataerraith Rddraproc Bty e kskpbsii-toriirenyrhé-ddsifea-pFbduct (2 g
95.6% yiglhwas iseiatad by fash ehrematogranhy dising.silisRotakcolumR SiIoy R yatearaphy with

10% - 40% ethylacetate in hexane as eluent. Example 87:
2-(4-MéthbRyiersrefinlodod 230 wabonalay e SotdRBtidiB:-geasétid &l dymeleldbutyl ester (1) (
1 955-7(&13&;9¢®b1¥ §2@$§§’J‘0¢215iﬁaﬂ{ém|ﬁ1ﬁ@3%ﬂ9l@@%%§ﬁiﬁz§ﬂ@'}ﬁ%'%§ﬁﬁd%¢i@Hﬂﬁﬂia@i@ydfate (

0.72 g, 17.3 mmole ) in 6 nil water. The mixture was stirred at RT for 16 hours, then concentrated in

vacuo, ZiBimee (vith e Dainth B & Rdazehvits et R s herns *rsediehal mlyaf tids washed with

brine, diiggaaversedikm sy fateard.capeenieiad i ARG IRE AesiEle dd &6 S waldy was used
in the next step without further purification. Examgle 88:

2-[2-(4NnstRe B Sty Ractk® -1 st ionasradyHRShh e TeRRiE BitssoRish e rne) bue Dricd
2009/0981A4RGHER200(0ROGY nBlorentiadheunisie WasRIemi vitatadaby aBdition:0fwates (20 mi).

The solid was filtered, washed with water and dried in vacuo. The residue was triturated with 50%
etilacBisieeTteERE e et arrd i Actibors stror 54 G GHaRE ARy 83% sty

methyl-3-{ 1-methyl-6-[4-(morpholine-4-carbonyl)-phenylamino]-2-oxo-1,2-dihydro-pyridin-4-
yl}-phenyl)-3,4-dihydro-2H-isoquinolin-1-one as a colorless solid. MS (ESI) 606.1 (M + H)".

Example 80: 1-{4-tert-Butyl-phenyl)-3-chloro-propan-1-one

To aluminum chloride (29.33g, 220mmol} in DCM (300mL) at 0 °C with stirring was added

15 dropwise a solution of t-butyl benzene (31 mL, 200 mmol) and 3-chloropropionyl chloride (19
mL, 200mmol) in DCM. After the addition was complete, the reaction mixture was stirred from
0 °C to RT overnight, Then next morning, TLC indicated that all of the t-butyl benzene was
consumed, and the reaction mixture was cooled to 0 °C . With stirring, water (about 120 mL) in a
dropwise fashion until the effervescence ceased. Finally, the layers were separated, and the

20  organic layer was washed with water (3X150mL) and then brine (1X150mL). The DCM layer
was dried over magnesium sulfate, filtered, concentrated and pumped to dryness to afford the

title compound as a light tan powder (45.6g).

Example 81: 5-tert-Butyl-indan-1-one



Example 89: [2-(4-Methoxy-benzylL)-1-0x0-1,2,3,4 4etrahydro-isoquinolin-6-yff-acetorntrile 5 (IV) The
amide (lI) (1.3 g, 4 mmole ) was suspended in 5 ml TI-IF and 10 ml DMF. To this mixture was added
cyanuric chI08e@ 870 g, 2 mmole) and after stirring at RT for 0.5 hour, B{& FEBXI#88 i Fure was
partitioned between ethylacetate and brine; the orggnic layer was washed with 5% sodium

bicarbonate, followed by brine and then dried over'Sodium sulfate. Purification by flash 10

chromatograpy on silica gel column using 75% ethylacetate in hexane as eluent.afforded 1.2 g ( 98%
yield o HE (Y ERGFIE O CA-REORAEE ORS-ber sy 1L BRIRL LSS AR pbconcsntiaisd”
soquingliffrykencioprapaneeatRonitiledy/ inhaaswapassied of ISodidm iy draten (OFR28 Hh6a36, 5.72

mmole) in 15 ml DMF wasg added nitrile 15(1V). (.1.2.9, 3.9 mmote ) and after stirring 5 minutes at
T 1 5 Hhn T OEHLE (] D8 SIS T B R A e o POS Ol e was
stirred schionhakiie and then e ispgitmdydrate(Q kg 2-861nadnote Twassaddediahyl the
reaction mixture heated for about 10 minutes at 30-35C. After coqling the mixtur rtitioned
betweeti thyscadded g’ﬁ‘?jtﬁﬁr‘?%lf(fﬂﬁe&@%ﬁfﬁrf%@rﬁ% %H%%F 6\?@%’85%(2%5 ¢ c%ﬁ%lﬂg%ﬁ%s%%ﬁlﬁéentrated in
vacuo. Rutificatiopobyi20-siiad el aelume phrotatograbbiawith 3686 sepQUeethYiacetaie impexane
afforded compound (V) | g (,77%.yield). Exampl : : _

- NS R S5 N 8 S Ry e oG RS e sl e (v To
a solutigrrefwittitel (VG a2igd 2ddunnitricieddnB.mb DXDWhand Fimiltphhereh doaladt2 fapt-50€ was
added dropwise DIBAH (4.8 ml, 4.77 mmole). After stirring 1 hour at -50C, the reaction | guenched
with 5 PRI TER WA T AR e G ERL PN R RE I oreins s
ethylacesaipsthe srganintiyseowasivasiaed with HCI 0.5N, sodium carbonate 5% solution, brine, next
dried over sodium sulfate and concentrated in vacuo. The residue was purified by silica gel column

chrom ra S 9%0-600 tate |n.30: ine to.provide aldehyde (V1) 0.075 g ( 10.3%
y|e|d)aé$%“é%%§%§§f%%‘tg@é%%% 20%%%%?%@9 rﬁpfe 92: 6-(1-Difluoromethyl-cyc
lopropyl)-2-(4-methoxy-benzyl)-3,4-dih ydro-2H-isoquino 1 in-l-one (VII) To a solution of DAST ( 0.042
g, 0.26 Fenidis)-Butvb wdanchiers il giche WaroAdida @ é R 8B 1Y 06 o5 § Nty B8R HEREin 0.5 m
dichloromegthylgRe:) ThI MR WESSIed B REJRU 16 b fourseAdtRicoolingeilanie bat), water 5

ml was added to the reaction mixture followed by ethylacetate. The organic layer was washed with 5%

sodium e AslsH s SuliripnTHAB bty YRehS B GYerl SGdimH S RE AR Eohtdnthied il Ricuo. The

regidlue,was pwified silicagshpram Thixratesding sornaund(MLB QA8 a8 ¥nyirld dexample 93:

6-(1-Difluoromethyl-cyclopropy1)-3,4-dihidro-2H-isoginolin-1-one (VIII) . ,
sumed. With stirring at 0°C was added very carefully a solution of aqueous sodium hydroxide
(20%) until pH = 14. Then added DCM (1000 mL) and water (500 mL) which results in a large
emuision. The layers were separated and the aqueous layer was further extracted with dichloro-
methane (2X200mL). Finally the combined DCM layers were washed with brine (9X200mL),

20 dried over magnesium sulfate and filtered through a bed of celite. After concentrating and

pumping to dryness there was 13.5g of crude product as a tan solid. Purification on a 400 g
Analogix Column eluting with a gradient of 10% to 60% ethyl acetate in hexane provided the
correct isomer as a white powder (7.22¢) (M+H)" =204) and the undesired isomer (1.555g) as a

white powder.

25 Example 83: Acetic acid 2-bromo-6-(6-tert-butyl-1-0x0-3,4-dihydro-1H-isoquinolin-2-yl)-

benzyl ester

6-tert-Butyl-3,4-dihydro-2H-isoquinolin-1-one (4g, 19.67 mmol), Acetic acid 2,6-dibromo-

benzyl ester (12.1g, 2eq), potassium phosphate tribasic (8.35g, 2 eq) and copper iodide (787mg,

0.2 eq) were taken up in dioxane (40mL). Finally added N,N'-Dimethyl-cyclohexane-1,2-di-
30 amine (1.24 mL, 0.4eq) and the resulting mixture was heated to reflux for 24 hours, after which

time more copper iodide (3%4mg, 0.1eq) and N,N'-Dimethyi-cyclohexane-1,2-diamine (0.62 mL,



10 Compound ( VII') (0.068 g, 0.19 mmole) was dissolved in TEA 1 ml and heated to 70C for 1.5
hours. To the reaction mixture cooled to RT was added ethylacetate and the solution was washed with
brine folloWER#p/88#itin bicarbonate 5% solution, and again with brine. TAE'EFAMEEFE was dried
over sodium sulfate and concentrated in vacuo. 'I:gosﬂresidue was purified by silica gel prep TLC with
5% methanol in dichloromethylene affording compound ( VIII) 0.030 g, 66% 15yield. Example 94:

2-Bromo:-646-(1-diflyoromethyl-cyclopropyl)-1-0xo-3,4-dihydro-IH-isoguinolinbenzaldehyde (1X) To a
mixturé’ of ﬁ%’ﬁ&%ﬁ%gf\gu|§(a%g“&%ﬁ§¥%1%§§%r§-&| r%Mr%%- gﬁc;a %(ra%%l%pf lbl%%éjeg%g{ mole ),
cesiumycagapnaken(itueB4ostR. 16refimole) anstXafifutidso((:00206i:0. QO Trmbiby2adided etigtowave
tube under ar was added P a)2(0.0014 g, 0.0024 mmole),The tub s seal e
reactioﬁcﬁﬁﬁﬁ?ﬁ%\fﬂﬁﬁé&?&&%{%{;@g@r Y@Tﬁté%%'ggﬁﬁé?%aé |%gg t 8%%)6&5'?20,\%215 ng%rlt%lﬁﬁ?é%égetween
ethylacgtate @nd bing) thel crgarfinaddyeradhistivorie bsiodiln siliate) afticohsbatatsdlnyvacud. The

residue was purified by silica gel prep TLC with 40% ethylacetate,in hexane as eluent atfording 0.024
o, 20 TEE 55 ERER bR e (L O St L T-oha Py e P
H-isoquin@ine2-y Tk 6o Asmibiyle6Wimt aftrpiedinke4itadoomound as a white foamy solid (516mg)

0001008 A CTIEP IR0 B ) ol e i1 T PoBS AP tris soluton

under argon was added K3PO4 (0.024 g, 0.114 mmole), water 0.150 ml, Xphos (0.0027 g, 0.0057
mmole ExnathPl(8#ai20i00¢8 §--002dwihbtexorhé-dixrdre-Washaataeliphowd -1 dboecHid after
cooling,partiti em L €13 ine.cIhe,orgam 2 oJ iwmn sulfate,
conce n[tsaa@é %@%%c%ﬁce‘fr? 8%%]2{ ?gsﬁ%? Sg! rgilzige%%gy%%%%gél%{%ggﬁ#e L@l %ﬁ‘rﬁﬁ%}%ﬂ%@?ﬁé@(&m% yield) of
X. Example 96: 6-(1-Difluoromethyl-cyclopropyl)-2-(2-hydroxymeth I-3-$1-met yl-545- .
(midkphbiMetavEArbohgy B Al S FRIRARS) B BRYL: &%B%&?ﬁ?ﬁz% ALl Y-3 1419y dro-2H
- isoquige iRs-0n8) (¥ Hdin-2-one (208 mg, | e(lll), Acetic acid 2-bromo-6-(6-tert-butyl-1-0x0-3,4-
246-(1-Difluoromethyl-cyclopropyl)-1-0x0-3,4-di gldro-lH-isoquin?(l-m%%?g%%-
(morph@ilele-¢AHspingRdiny L%%yﬁaﬁéfé%&f}@d%%&w ine3/11- Hemadditae (0.025 g,
0.038 mmalehwashdigsalvainie Thifoke mihql nthisseiutiositasadded-Nel83ml4 (006 g, 0.015

mmole) and the mixture stirred at RT 0.5 hour after which it was quencggﬁd Withé;‘(éz ater. (4 ml) and
extracteHAREES &y PAeiafo URA G EN L sy aPdyARS AR RSN G BAR BUeRIES ¢ %H?B%\‘%eulfate

angkcongenty Aerhis, Vase: Iadeddumayas puifieduyprepay ativerhlGteraffords heated to
6-(1-Difluo(r)omethyl-cyclopropylg-;- 2-hydrox ymethy1-3-11-meth yI-545.—(1jmor ha Iine-zh-

carbony P PyrieRrid iAo B BYo L 6 MRV BT dIRS3) SESHBA VIS 4ebiRTErE 3% -85 uinolin-1-one
(X1). 0.020.889%vielda Exynpl e3¢ Brdtar's AMmRaiBmkinasaBtkiinhibition Assay ADnTlhe assay is

a capture of radioactive 33P phosphorylated product through filtration, The interactions, of Btk,
biotinyI B SR FEFH TR ATIAETS ABIBISHSY, HHAA PR XA h %ﬁ%‘%ﬂ% é?%]b tHE peptide

substratexBigtinylaiadiRradsctisheundsteptavidiriee pharasegnedds: Allbeuiteradisiaboled
products are detected by scintillation counter, WQ 009/0981§4PC /EP2009/050875 -84-
20 centrated and pumped to dryness to afford the title compound which was used n the next step

without any further purification (M+H)" = 664).

Example 85: 6-tert-Butyl-2-(2-hydroxymethyl-3-{1-methyl-5-[5-(morpholine-4-carbonyl)-
pyridin-2-ytamino]-6-0xo-1,6-dihydro-pyridin-3-yl}-phenyl)-3,4-dihydro-2H-isoquinolin-1-one




Plates assayed are 96-welt polypropylene (Greiner) and 96-well 1.2 um hydrophilic PVDF filter plates
(Millipore). Concentrations reported here are final assay concentrations: 10- 100 tM compounds in
DMSO (BHY&icria#4a8I&tkson), 5-10 nM Btk enzyme (His-tagged, fill-lengtR§; FEEPFNR3IERtide substrate
(Biotin-Aca-AAAEEIYGEI-NH2), 100 uM ATP (Sigma), 8 mM imidazole 5 (Sigma, pH 7.2), 8 mM
glycerol-2-phosphate (Sigma), 200 tiM EGTA (Roche Diagnostics), | mM MnC12 (Sigma), 20 rriM

MgCI2 (Si ma)ﬁ,é).l / ml BSA (Sigma), 2 raM DTT. (Sigma), 1. uCi33P. ATP, (A am), 20%
strepta\’%ﬁ%g %6@3%%1{8@%@rﬁég;ﬁégnﬁghg%r?ﬁ%ééﬁg@?é)ﬁg%yq}'ﬁ{ﬁé@lﬂ( %]jo%‘aél ACiw/ 1%
phosphgricacigiainse)yridiarasgint2( [Reaskin Finiiydto-peh0iteteininatiyhssane(Galtlatedfrom 10
data points per comp tilizin atzg13t roduced f om,a stan %&96{}3/ Ilf:glgé asg utemplate. One
control ¥BHPSTHE A S8y AT DL FRGSRLT GHE AR £85I Ul te was run
twice. hypiealys eampbyds \Erendilated)inThaltdogtsigingat MGandreddingTad Enigiihelbontrol
compound was stauro- sporine. Backgraund was counted in t al;ﬁ%gce f tide substrate. Total
acté/ity%ﬁgr&%%ﬁmiﬁ"egﬁt?ﬁ%%aﬁFé) & qup‘lc’lc?gﬂs%’s trg?e. The oﬁ%@ﬁ%ﬁ%ﬁgggﬁ was used to
determine-Bikundibittdncd) Hample arefratatiden Brieytest comfouridswkereditfédnat hadfrtog
increments in assay buffer (imidazole, glyceral-2-phosphate , EGTA, MnC12, 12. BSA), 2) Bead
preparé#g%gﬁéa)tg%?g B c%eb?/agétﬁ?ﬁg%?ﬁ% %‘tegé@par%ﬁsxr{e&%%tiﬁlfeeﬁ% ﬁ(é%Ms%c\}:\{/ir\fﬁtﬁ%aé and EDTA
to produceia®ihbesdrsRIKNYIR)IBrérdneubatz0irebrtion thnix ditttbutsulbstretefassayabuffég®I T, ATP,
33P ATP),and mix with substr assay buffer, DTT, ATP, 33P ATP, peptide substrate) 30C for 15
i 4) T SO e BG40 B Ry LEF (AT, G e 2 THBepHRe,
25BRSAYiamiblOsthit pi:testtcor@pEUidsfa000 mihpddtBRTin BV AdcB8npi reaktibmianiztieeswifftodedr with
substrate ta Btk and compaunds. 6) Incubate 50 .ul total a mix for 30 min at 30C. 7) Transfer 40
tiL of ggtggyl&% i%ﬁ?ﬁt“&é%%ng r%s/ in'fi %gcr%(févtge{o@%p eac%%arx 8) Wash filter plate after 30 min, with
following steps 30a. 3 x 250 pi NaCl b. 3 x 250 tiL NaC containing 1% phosphoric acid

Example 86: [2-(4-Methoxy-benzyl)-1-0x0-1,2,3 4-tetrahydro-isoquinolin-6-yl]-acetic acid tert-

butyl ester (1)

6-Bromo-2-(4-methoxy-benzyl})-3,4-dihydro-2H-isoquinolin-1-one(1.9 g, 5.5 mmole), Q-phos
15 (0.0632 g, 0.11mmole ) and Pd(dba), ( 0.0781g, 0.11 mmole) in 10 ml THF were added to 2-tert-

butoxy-2-oxoethylzine chloride 15 ml (0.55 M) under argon. The reaction mixture was stirred at

RT for 16 hours. Next a third of the initial amount of Q-phos, Pd{dba), and zinc enolate were

added and the mixture heated for 1 hour at 70°C to bring the reaction to completion. The desired

product (2 g ; 95.6% yield) was isolated by flash chromatography using silica gel column chro-
20 matography with 10% - 40% cthylacetate in hexane as eluent.

Example 87: 2-(4-Methoxy-benzyl)-1-oxo-1,2,3 4-tetrahydro-isoquinolin-6-yli-acetic acid (1I)

The tert-butyl ester (I) ( 1 g, 5.7 mmole ) was dissolved in 40 ml methanol and to this solution

was added LiOH monohydrate ( 0.72 g, 17.3 mmole ) in 6 ml water. The mixture was stirred at

RT for 16 hours, then concentrated in vacuo, acidified with HCI 2N and extracted with ethyl-
25  acetate. The organic layer was washed with brine, dried over sodium sulfate and concentrated in

vacuo. The residue (1.8 g; 97% vyield ) was used in the next step without further purification,
y P p

Example 88: 2-[2-(4-Methoxy-benzyl)-1-0x0-1,2,3,4-tetrahydro-isoquinolin-6-yl}j-acetamide
(1)

To the carboxytfic acid (I) ( 2.3 g,7 mmole) in 22 ml chloroform was added EEDQ (2.07 ¢, 8.4

30  mmole ) and ammonium bicarbonate (1.66 g, 21 mmole ). After stirring the mixture at RT for 16



WO 2009/098144PCT/EP2009/050875 -85- c. 1 x 250 p.L H20 9) Dry plate for 1 h at 65C or overnight
at RT 10) Add 50 j.tL microscint-20 and count BP cpm on scintillation counter. Calculate percent
activity froGra0eHeasisd cpm Spercent activity = (sample - bkg) / (total actRE/ERAGY 8T Calculate
IC50 from percent activity, using one-site dose response sigmoidal modely --- A+ ((B-A) /(1 + ((x/
C)D)))) x = cmpd conc, y = % activity, A=mm, B= }hax, C = 1050, D 1 (hill slope) Representative

results are in Table l) below: 10 TABLE II. Compound Btgénr}]ii‘@ti IC50 (%M% -110.42-20.04 11-2
0.7 1D LT PEAS: BorE BRI BEAIEINN SPELCal RRIVLRDR 16 RE HETTR: 285 Ramos
cells  with water and dried in vacuo. The residue was triturated with 50% ethylacetate in hexane,

fiitered and dried in vacuo to afford 1.4 g armde (I11), 63% yield.

Example 89: [2-(4-Methoxy-benzyl)-1-ox0-1,2,3,4 -tetrahydro-isoquinolin-6-yl}-acetonitrile
3 (Iv)

The amide (I11) (1.3 g, 4 mmole ) was suspended in 5 ml THF and 10 ml DMF. To this mixture
was added cyanuric chloride (0.370 g, 2 mmole) and after stirring at RT for 0.5 hour, the reaction
mixture was partitioned between ethylacetate and brine; the organic layer was washed with 5%
sodium bicarbonate, followed by brine and then dried over sodium sulfate. Purification by flash

10 chromatograpy on silica gel column using 75% ethylacetate in hexane as eluent afforded 1.2 g (
98% vield) of nitrile (TV).

Example 90: 1-[2-(4-Mcthoxy-benzyl)-1-0x0-1,2,3,4-tetrahydro-isoquinolin-6-yl]-cyclopro-

panecarbounitrile (V)

To a suspension of sodium hydrate (0.228 g, 60%, 5.72 mmole) in 15 ml DMF was added nitrile

15 (IV)( 1.2 g 3.9 mmole ) and after stirring for 15 minutes at RT 1,2-dibromo-ethane { 1.1 g, 5.8
mmole ) in 1.5 mi DMF was added. The resulting mixture was stirred 0.5 bour at RT and then
more sodium hydrate (0.114 g, 2.86 mmole ) was added and the reaction mixture heated for
about 10 minutes at 30-35°C. After cooling the mixture was partitioned between ethylacetate and
brine, the organic laver was dried over sodium acetate and concentrated in vacuo. Purification by

20  silica gel column chromatography with 30% - 50% ethylacetate in hexane afforded compound
(V) 1 g (77% vield).

Example 91: 1-[2-(4-Methoxy-benzyl)-1-0x0-1,2,3,4-tetrahydro-isoquinolin-6-ylj-cyclopro-
panccarbaldehyde (V1)

To a solution of nitrile (V) (0.722 g, 2.17 mmole) in 3 ml DCM and 9 mi toluene, cooled

25 at -30°C was added dropwise DIBAH (4.8 ml, 4.77 mmole). After stirring 1 hour at -50°C, the
reaction was quenched with 5 ml HCI IN, left to warm to RT and stirred 0.5 hour. Next the
mixture was extracted with ethylacetate; the organic layer was washed with HCI 6.5N, sodium
carbonate 5% solution, brine, next dried over sodium sulfate and concentrated in vacuo. The
residue was purified by silica gel column chromatography using 30%-60% cthylacetate in

30 hexane to provide aldehyde (V1) 0.075 g ( 10.3% yield).



Inhibition of B-cell activation by compounds of the present Invention is demonstrated by determining
the effect of the test compounds on anti-IgM stimulated B cell responses. 15 The B cell FLIPR assay is
a cell bas&ramBafmethod of detelwining the effect of potential inhibitBtsSFGHHEIREETE lular
calcium increase from stimulation by an anti-lgM antibody. Ramos cells (human Burkitt's lymphoma
cell line. ATCC No. CRL-1596) were cultivated in' owth Media (described below). One day prior to

assay, I:s re resus enggrg ﬁre th me é‘b me b de‘z d at a

conce 5%@8%‘@%‘#%‘% ]é (65[18 ab @? a‘;;r% %%tun?ed and set at
a concqﬁtfﬁﬂlmnloéﬂexnﬂﬁlmu in growth media supplemented with luM FLUO-3AM(TefLabs Cat-No.
01186, prepared in anhydrous DMSO and 10% Pluronic acid) in a tissue culture flask, and incubated at

37¢ (4% COA RN TorReYe suacelllr dvesoal s sollcied v senigluaaian o,

1000 rpm), resuspende elow) at 1 x 106 cells/mL and then di
into 96{Wé]I(ﬁcﬂ?ﬁml@ﬁﬂmﬂ@@hm@ﬁlaﬂ@@é@pt&t@by@@ GhisNvix888692) dirtes A0S calisiper well.

Tegtc &%UR%% %%32%%/9%3%1%%?9 g%l@%%ﬁzﬁhﬁ%a%ggs%&ﬁ?&%&%ﬁﬁsntra“ons

rangln rom1 concentrations elow), and allowed to incubate with cells
for 30 mﬂhyé@c@fﬁteRfﬁhmgmmaﬁm@ﬁaw@mmﬁ%la@é@lbyhmrhmmspbﬂm aghbrizgtibigM

(Southem BRIeCD drth NArg0aRatbRand meashe el fle i MoleiarDevices capyres Images

of 96 well plates using a CCD 5 camera with an argon laser at 480nM itation). MedlajBuffers
Growthwé?oaﬁmdmewprmmdﬁéémrﬁ (Mitha. Rllikanside (Invitrogen, Cat-No. 61870-010), 10% Fetal
Bovine Serum (FBS, Summit Biotechnology Cat-No. FP-100-05); 1mM Sodium Pyruvate (Invitrogen

Cat. Ngz 4 388970k AQrHaNRR iskies1- ER RS- 0PI 99eMinteabNa- k44 hea T Vn2niWiEaCl2 (Sigma
Cat-No. C-4901), HEPES (Invitrogen, Cat-No. 15630-080), 2.5mM Probenecid (Sigma, Cat-No.

Clor RS o0y S, e AR AR SO b ettt B SOBERAR. 2 Cuobt 20 i
compousdrstackiBekstiorotmadeir MBSO RAVeeddited tytidfétitihnaf thd SolllREh budfexadinel test
o BERGHE: FLATIED D0t O U 3 GPa0 5 e 6 A2 10 B 3 16 WHGHF, B0 x 10,
3.16 x Mdﬂ@ﬁmﬂu&&nm@aﬁe@aﬁm@mw&r@mmﬁemmgsalmam @Mﬁbﬂti@tl&(ﬁuk@fhctlng the
ting b ine f additi f th lator t lar 20
DeviceB ED PR Aol b R SR e T e TR B C e (g dbrimeat

curge fitr{gtaphPad Prism software). Example 99: Pharmaceutical compositions Composition for Oral
Administration (A) Ingredient % wt./wt. Active ingredient

Example 94: 2-Bromo-6-[6-(1-difluoromethyl-cyclopropyl)-1-0x0-3,4-dihydro-1H-isoquinolin-
benzaldehyde (IX)

To a mixture of compound (VIIT) (0.030 g, 0.12 mmole }, 2,6-dibromo-benzaldehyde ( 0.064 ¢,
0.25 mmole ), cesium carbonate ( 0.054 g, 0.16 mmole) and Xantphos (0.002 G, 0.004 mmole)

20 in a microwave tube under argon was added Pd(dba), {0.0014 g, 0.0024 mmole). The tube was
sealed and the reaction mixture was heated at 100°C for 16 hours. After cooling the mixture was
partitioned between ethylacetate and brine, the organic layer dried over sodium sulfate and con-
centrated in vacuo. The residue was purified by silica gel prep TLC with 40% ethylacetate in
hexane as eluent affording 0.024 g, 48% yield.

25 Example 95: 2-[6-(1-Difluoromethyl-cyclopropyl)-1-oxo0-3,4-dihydro-1H-1soqumolin-2-yl]-6-
{1-methyl-5-[5-( morpholine-4-carbonyl) -pyridin-2-ylamino}-6-oxo-1,6-dihydro-pyridin-3-yl} -
benzaldehyde (X)

1-Methyi-3-[ 5-(morpholine-4-carbonyl}-pyridin-2-ylamino]-5-(4,45,5-tetramethyi-[ 1,3, 2 }dioxa-
borolan-2-yl)-1H-pyridin-2-one (0.025 g, 0.057 mmole) and benzaldehyde IX (0.024 g, 0.057



20.0% Lactose 79.5% Magnesium stearate 0.5% The ingredients are mixed and dispensed into
capsules containing about 100 mg each; one 25 capsule would approximate a total daily dosage
Composit®PfeeRas Wéministration (B) WO 2009/098144PCT/EP2009/0B0%/ES 24P/04§ré dient%
wt./wt. Active ingredient20.0% Magnesium stearate(.5% Crosscaiiiiellose sodium2.0% Lactose76.5%
PVP (polyvinylpyrrolidine)1.0% The ingredients afg combined and granulated using a solvent such as

methanol. The fonnylation is then drjed.and for ectirqitnto abletillé ontaining abo of active
compoliies At A %‘Bﬁﬂ%’ﬁﬁd?egtgﬂfét”ﬁ@éﬁﬂi .%o POLIHBRAY %: a%&ﬂ?n%ﬁ%ﬁ’;ééw ) Thgredient%
wt./wt. @ative €ampauneibie)gvisnaricsaaid 03pg s adinn: Thiaide2Grgnole) and Pd(dba), (0.0016

g, 0.0028 mmole). The mixture was heated 1 hour at 100°C and after cooling partitioned

between ethylacetate and brine. The organic layer was dried over sodium sulfate, concentrated in

5 vacuo and the residue purified by silica gel prep TLC to afford 0.025 g (67% yield) of X.

Example 96: 6-(1-Difluoromethyl-cyclopropyl}-2-(2-hydroxymethyl-3-{ I -methyl-5-[ 5-
(morpholine-4-carbonyl)-pyridin-2-ylamino}-6-oxo-1,6-dihydro-pyridin-3-yl} -phenyl)-3,4-
dihydro-2H-isoquinolin-1-one (X1)

10 2-[6-(1-Difluoromethyl-cyclopropyl)-1-oxo-3,4-dihydro-1H-isoquinoiin-2-yl]-6- { 1-methyl-5-[ 5-
(morpholine-4-carbonyl)-pyridin-2-ylamino]-6-oxo-1,6-dihydro-pyridin-3-yl} -benzaldehyde
(0.025 g, 0.038 mmoie) was dissolved into THF (2 mi). To this solution was added NaBH,4
(0.006 g, 0.015 mmole) and the mixture stirred at RT 0.5 hour after which it was quenched with
ice water (4 ml) and extracted with ethylacetate. The organic layer was washed with brine, dried

15 over sodium sulfate and concentrated in vacuo. The residue was purified by preparative TLC to
afford 6-(1-Difluoromethyl-cyclopropyl)-2-(2-hydroxymethyl-3-{ I -methyl-5-[ 5-(morpholine-4-
carbonyl)-pyridin-2-ylamino]-6-oxo-1,6-dihydro-pyridin-3-yl}-phenyl)-3,4-dihydro-2H-iso-
quinolin-1-one (XI), 0.020 g (80% yield).

Example 97: Bruton’s tyrosine kinase (Btk) inhibition Assay

20 The assay is a capture of radioactive *'P phosphorylated product through filtration. The inter-
actions of Btk, biotinylated SH; peptide substrate (Src homology), and ATP lead to phosphoryla-
tion of the peptide substrate. Biotinylated product is bound streptavidin sepharose beads. All

bound, radiolabeled products are detected by scintillation counter.



Methyl paraben0.15 g Propyl paraben0.05 g Granulated sugar25.5 g Sorbitol (70% solution)12.85 g
Veegum K (Vanderbilt Co.)1.0 g Flavoring0.035 ml Colorings0.5 mg Distilled waterq.s. to 100 ml 5 The
ingredient¥ 8rapieti 46 foiin a suspension for oral administration. ParentBtVER Y 1§ Ediento
wt./wt. Active ingredient0.25 g Sodium Chlorideqsgt make isotonic Water for injection to100 ml The
active ingredient is dissolved in a portion of the water for injection. A sufficient quantity of sodium

chloride is then added wig;nvsti ring to make ﬂli salution isqtonic solutign is ma weight
with thE FER AR DR A TOL PIBHAS HSFARASEL G O A R B e
packagaghitndan siRils. conailians:i o0 AP EBIER QYRGB 45 o P POSINYLFO (E)
Ingredient A) wt./wt. Active ingredient 1.0% ,

compounds in DMSO (Burdick and Jackson), 5-10 nM Btk enzyme (His-tagged, full-length), 30

1tM peptide substrate (Biotin-Aca-AAAEEIYGEI-NH>), 100 uM ATP (Sigma), 8 mM imidazole

5 (Sigma, pH 7.2), 8 mM glycerol-2-phosphate (Sigma), 200 pM EGTA (Roche Diagnostics), 1

mM MnCl, (Sigma), 20 mM MgCl, (Sigma), 0.1 mg/ ml BSA (Sigma), 2 mM DTT (Sigma), 1

1Ci **P ATP (Amersham), 20% streptavidin sepharose beads (Amersham), 50 mM EDTA

(Gibco), 2 M NaCl (Gibco), 2 M NaCl w/ 1% phosphoric acid (Gibco), microscint-20 (Perkin

Elmer).

10 1Csq determinations are calculated from 10 data points per compound utilizing data produced
from a standard 96-well plate assay template. One control compound and seven unknown
inhibitors were tested on each plate and each plate was run twice. Typically, compounds were
diluted in half-log starting at 100 uM and ending at 3 nM.The control compound was stauro-
sporine. Background was counted in the absence of peptide substrate. Total activity was

15 determined in the presence of peptide substrate. The foliowing protocol was used to determine

Btk mhibition.

1) Sample preparation: The test compounds were diluted at haif-log increments in assay
buffer (imidazole, glycerol-2-phosphate, EGTA, MnCl, MgCly, BSA).
2)  Bead preparation
20 a.) rinse beads by centrifuging at 500 g
b.) reconstitute the beads with PBS and EDTA to produce a 20% bead slurry
3)  Pre-incubate reaction mix without substrate (assay buffer, DTT, ATP, *p ATP) and mix
with substrate (assay buffer, DTT, ATP, P ATP, peptide substrate) 30°C for 15 min.
4)  To start assay, pre-incubate 10 uL Btk in enzyme buffer (imidazole, glycerol-2-phosphate,
25 BSA) and 10ul. of test compounds for 10 min at RT.
5)  Add 30 ul reaction mixture without or with substrate to Btk and compounds.
6) Incubate 50 uL total assay mix for 30 min at 30°C.
7y Transfer 40 pl, of assay to 150 uL bead slurry in filter plate to stop reaction.
8)  Wash filter plate after 30 min, with following steps
30 a. 3 x 250 ul. Na(l
b. 3 x 250 ulL, NaCl containing 1% phosphoric acid



Polyethylene glycol 1000 74.5% Polyethylene glycol 4000 24.5% The ingredients are melted together
and mixed on a steam bath, and poured into molds containing 2.5 g total weight. Topical Formulation

(F)  IngréWieAesqidid Active compound 0.2-2 Span 60 2 Tween 60 2 MitFEFSHB/ B8 Blatum 10
Methyl paraben 25

c. 1x250 ul H,O
9)  Dry plate for 1 h at 65°C or overnight at RT
10) Add 50 ul microscint-20 and count **P cpm on scintillation counter.
Calculate percent activity from raw data m cpm
5 percent activity = (sample — bkg) / (total activity — bkg) x 100
Calculate 1Cs, from percent activity, using one-site dose response sigmoidal model
y=A+((B-A)/ 1+ ({x/OPH)
x = cmpd conc, y = % activity, A = min, B = max, C = 1Cs, D = 1 (hill slope)

Representative results are in Table 1I below:

10 TABLE IL
Compound Btk inhibition 1Csq (M)
I-1 0.42
[-2 0.04
112 0.37
T1i-1 1.08
HI-2 2.76

Example 98: Inhibition of B-cell Activation - B cell FLIPR assay in Ramos cells

Inhibition of B~cell activation by compounds of the present invention is demonstrated by
determining the effect of the test compounds on anti-IgM stimulated B cell responses.

15 The B cell FLIPR assay is a cell based functional method of determining the effect of potential
inhibitors of the intracellular calcium increase from stimulation by an anti-IgM antibody. Ramos
cells (human Burkitt’s lymphoma cell line. ATCC-No. CRL-1596) were cultivated in Growth
Media (described below). One day prior to assay, Ramos celis were resuspended in fresh growth
media (same as above) and set at a concentration of 0.5 x 10°/mL in tissue culture flasks. On day

20 of assay, cells are counted and set at a concentration of I x 10%mLl in growth media supple-
mented with 1uM FLUO-3AM(TefLabs Cat-No. 0116, prepared in anhydrous DMSO and 10%
Pluronic acid) in a tissue culture flask, and incubated at 37°C (4% CO,) for one h. To remove
extracellular dye, cells were collected by centrifugation (5min, 1000 rpm), resuspended mn FLIPR
buffer (described below) at 1 x 10° cells/mL and then dispensed into 96-well poly-D-lysine

25 coated black/clear plates (BD Cat-No. 356692) at 1 x 10° cells per well. Test compounds were



0.15 Propyl paraben 0.05 BHA (butylated hydroxy anisole) 0.01 Water g.s. 100 5 Example 100:
Mouse Collagen-induced arthritis (mCIA) On day 0 mice are injected at the base of the tail or several
spots on tHeOFABKWRH4an emulsion of Type Il Collagen (i.d.) in Complete P¢dFPLOYERNZNt (CFA).
Following collagen immunization, animals will devglégp arthritis at around 21 to 35 days. The onset of
arthritis is synchronized 10 (boosted) by systemic @dministration of collagen in Incomplete Freund's

adjuvant (IFA; i.d.) at day 21. Animals are exami ily after d 0 for any anset of mild arthritis
(score ?ﬁléf?ﬁa Y@é%u§€8f5%§%??ﬁﬁ5ﬁn§é‘?&/§5°\%?§$ méﬂé%df% o%)ﬁ??%%%%ﬁfﬁg fg%%l{ mice are
scored isiskgosed aNih canslidat®dhexapeaidic fge3ts:forthR Prasarbedddinia( tyipicaiy2«dsveeks) and
dosing frequency, daily (QD) or twice-daily (BID)..15 Example 101.: Collagen-induced arthritis
(rCIA) W%@Wﬁiﬁ%@ﬁégﬁ§o&/§r%%%%@<§%%§ﬂ%&%@@ﬁ%&§@%\ﬁ%ﬁﬂé ulsion of

BovinehypadCallagendn ingemnlpieriaund sapelitaamidibdd foaediedanrt adammatiylid.) on several

locations on the back. A boqster irgection of collagen emulsion is given around day 7, (W.) at the base
of the (SR ANGHAAIME BTN et SARRiRDs generally observed 12-14 days after the initial

collagen injection. Animals 5 may be evaluated for the development of arthritis as described below
(EvaluatiesioBanifariis) from day 14 onwards. Animals are dosed with candidate therapeutic agents in

a preventive ion starti t the time of secondary challenge and fog.the or i ime (, typically
2-3 Weggg)“gn%éf %?ﬁe%%@n%?ﬁlgl §H®B}t%?}gtﬁ?géﬁgﬁ/%&9%(nér§ %ﬁ%o%ﬁ%@%&a%gz 0o%’Arthritis
10 In b&thaiidelals: HewetodiBg Siammaioteditbie patstdda KR {0HS)is qidffisdou$ingreascoring
system }hattinvg][iv gttlkeoaﬁgg&rﬁ; t of the 4 paws following the criteria described below: Scoring:1=
swelling and/or fediess of paw or one digit.
10 FLIPR buffer: HBSS (Invitrogen, Cat-No. 141175-079), 2mM CaCl, (Sigma Cat-No. C-4901),
HEPES (Invitrogen, Cat-No. 15630-080), 2.5mM Probenecid (Sigma, Cat-No. P-8761), 0.1%

BSA (Sigma, Cat-No.A-7906), 1 ImM Glucose (Sigma, Cat-No.G-7528)

Compound dilution details: In order to achieve the highest final assay concentration of 100 uM,
24 uL of 10 mM compound stock solution (made in DMSOQ) is added directly to 576 ul of

15 FLIPR buffer. The test compounds are diluted in FLIPR Buffer (using Biomek 2000 robotic
pipettor) resulting in the following dilution scheme: vehicle, 1.00 x 10°M, 1.00x 107, 3.16 x
10°,1.00x 10°,3.16 x 107, 1.00x 107, 3.16 x 10™.

Intracellular increases in calctum were reported using a max — min statistic (subtracting the
resting baseline from the peak caused by addition of the stimulatory antibody using a Molecular
20 Devices FLIPR control and statistic exporting software. The ICsy was determined using a non-

linear curve fit (GraphPad Prism software).
Example 99: Pharmaceutical compositions

Composition for Oral Administration (A)

Ingredient % wt./wt.
Active ingredient 20.0%
Lactose 79.5%
Magnesium stearate 0.5%

The ingredients are mixed and dispensed into capsules containing about 100 mg each; one

25  capsule would approximate a total daily dosage.

Composition for Oral Admmigtration (B)




2= swelling in two or more joints. 3= gross swelling of the paw with more than two joints
involved. 154= severe arthritis of the entire paw and digits. Evaluations are made on day O for baseline
measurenYeR a8 aHing again at the first signs or swelling for up to thrd& fifFBRPEIIRESK until the
end of the experiment. The arthritic index for eachﬁgmuse is obtained by adding the four scores of the
individual paws, giving a maximum score of 16 per animal. 20 The foregoing invention has been
described in some detail-by-way-otillustration-ahe XaAple-fe , 2 t#y and understanding.
It will be obvious to oABZ5EL&In the art that change® 8Hd Wodifications may be practiced within the
scope of the appendeg ¢Jaimis.Jagtgfore, TS To be ypderstood that the above description is intended
to be illustrative and not restrictive. The scope of the invention should, therefore, be determined not
with reference to the ARBAEDBYESERBHoN, but shouftiffstead be determined with reference to the
following appended clajmg. alongaaith.thefull scopexgequivalents to which such claims are entitled.
All patents, patent applications and publications cited in this application are hereby incorporated by
reference in their enti 98¢ all purposes to the sam&extent as if each individual patent, patent
application or publicam\@ggmwgggméﬂenotq%ryyvo 2009/098144PCT/EP2009/050875 -90-
Claims 1. A compound of Formula [, 1lor Il wherein-is H _-RIl_-RI-R2 -3 K KI1-R3, or Rlis aryl,

heteroakht; mysheladi, a5 heterveycodlkyinalaesusitionanysabstrbdeittrbre dhe formparetower
alkyl, hqu{%@ﬁef ERYRIQMEE AV Lt RS AH Y N IR PR RBINR ARG GV RA PR, OF

halo-lower alky .
appropriate tablet machine.

Composition for Oral Admnistration (C)

Ingredient Yo Wt./wt.
Active compound 1.0g
Fumaric acid 05g
Sodium chioride 20g
Methyl paraben 0.15¢
Propyl paraben 0.05 ¢
Granulated sugar 255¢
Sorbitol (70% soiution) 1285 ¢

Veegum K (Vanderbilt Co.) 10g

Flavoring 0.035 ml
Colormgs 0.5mg
Distilled water q.8. to 100 ml

5 The ingredients are mixed to form a suspension for oral administration,

Parenteral Formulation (I

Ingredient Yo wt./wt.
Active ingredient 025¢g
Sodium Chioride (s to make isotonic

Water for injection to 100 ml

The active ingredient is dissolved m a portion of the water for injection. A sufficient quantity of
sodium chloride is then added with stirring to make the solution isotonic. The solution is made
up to weight with the remainder of the water for injection, filtered through a ¢.2 micron

10  membrane filter and packaged under sterile conditions.



R2 is -Q=0), -C(=0)0, -C(=0)NR2., -NHC(=0)0" -C(=NH)NR2', or -S(=0)2; wherein R2' is H or lower
alkyl; R3is H or R4; wherein R.4 is lower alkyl, amino, aryl, arylallcyl, alkylaryl, heteroaryl, alkyl
heteroaryWie28¢9/8#7E#lky, cycloallcyl, alkyl cycloalkyl, cycloalkyl alkyl, h{eFGESIHIIE 7 5alky!
heterocycloalkyl, or heterocycloalkyl alkyl, and is qQptionally substituted with one or more lower alkyl,
hydroxy, lower alkoxy, hydroxy lower alkyl, hydroxy Tower alkoxy, lower alkyl sulfonyl, lower alkyl
sulfonmm ester, amido, acyl, halo, nitro, amino, cyano, oxo, or halo-lower
alkyl, er alkyl, or lower haloalkyk each Y2 is independently halogen,
oxime, or lower allmlgyghﬁr@n Iower alkyl'is optiongHysswhstituted Wlth one or more substituents
selected from thegroup con ng.of hydroxy loweralkoxy lowse exy4-lower haloalkyl,
carboxy, amino, aﬁ&%‘é?d@%@di‘%to 1,2, 0r3. 251\93/‘15 H, halogen or Iower alkyl, wherein lower alkyl
is optionally substipyieditb,ene.e6 MeR substlmgng%selected from the group consisting of hydroxy,
lower alkoxy, amino, and halogen; WO 2009/098144PCT/EP2009/050875 -91- is 0 or 1; y4is y44,
y4b, y4c, ord ri; PO yethy}&%melaéfﬁl\fr@&(?s H or h%oifén Y46 is lower alkyl, optlonally substituted with
one or mor g lo SEIET ‘ 0 T OWET Rioaiky i halagen, hydroxy,
amino, cyana, and lower alkoxy; 46 IS Iower cycloalkyl oonna’IIy 55ubst|tuted with one or more
substitsentsisile s e wdghtoup consisting of lower alkyl, lower haloalkyl, halogen, hydroxy,
amino, cyano, and lower alkoxy; and Yid is amino, optionally susbstituted with one or more lower alkyl,
alkoxy towes.alkyinndugdroxy lower alkyl; or a pharmaceutically acceptable salt thereof. 10 2. A
compound according-to claim 1 of formula.l. 3. A .compound. according-to.claim 1 of forula 1. 4 A

compound accordifigresiiaitn 1 of formula IIl. grams
Active compound 0.2-2
Span 60 2
Tween 60 2
Mineral o1l 5
Petrolatum 10
Methyl paraben 0.15
Propyl paraben 0.05
BHA (butylated hydroxy 0.01
anisole)
Water g.s. 100

5

Example 100: Mouse Collagen-induced arthritis (mCIA)

On day 0 mice are injected at the base of the tail or several spots on the back with an emulsion of
Type 1 Collagen (1.d.) in Complete Freund's adjuvant (CFA). Following collagen immuniza-
tion, animals will develop arthritis at around 21 to 35 days. The onset of arthritis 1s synchronized
10 (boosted) by systemic administration of collagen in Incomplete Freund’s adjuvant (IFA; i.d.) at
day 21. Animals are examined daily after day 20 for any onset of mild arthritis (score of 1 or 2;
see score description below) which is the signal to boost. Following boost, mice are scored and
dosed with candidate therapeutic agents for the prescribed time ( typically 2—3 weeks) and

dosing frequency, daily (QD) or twice-daily (BID).

15 Example 161: Rat Collagen-induced arthritis (rCIA)



5. A compound according to claim 2, 3 or 4 wherein y'is methyl. 6. A compound according to claim
2, 3 or 4 wherein X is CH. 15 7. A compound according to claim 2, 3 or 4 whereinnis 1 and mis 0. 8.
A compoulY@ 388/P8Bidsito claim 2, 3 or 4 wherein Y3 is H. 9. A compound QEESRIP 8% Rim 2, 3 or 4
wherein Y2 is methyl, hydroxymethyl, hydroxyethy, or halogen. 10. A compound according to claim 2,
3 or 4 wherein Y isjwherein Y5 is halogen, 20 lower alkyl or lower haloalkyl; OH wherein Y5 and Y6

are independently H, lower alkyl, ar E-Y5 lower halpalkyl,.-N/Y5 wherein Y5.and Y6 are independently
H or Io@%r%&ﬁ g%tév?‘%rgﬂ?@%@ Y8 ?éu?ﬁlgélp%ndp ‘ﬁﬁéf , Sv@eg%ﬁ? ano]rnls(%r\}\?é)rr%g (?%ﬁﬁ} d9§ 11. A
compoudid-aseqiding itogkairdntakdmwlignio. Poissd2ixRas1@8ywihetisirbRkis‘phemjtompyridyl; R2 is
-C(=0); 123 is 124; and R4 is morpholine or piperazjne, optionally substituted with r.more lower
Al 50 CERBERADY RN EVA T SECPATIE b oy ool M 0L O e PR oLt
pharmageitichl conhpwsitiogcaonipyisingtiel Bk iAhibjtosfooniponrdhbciagonesictaimsniakls admixed
with at least one pharmaceutically acceptable carrier, excipient.qr diluent. 14. The use.of a.compound
R e R SRR S R i
of an inﬁ:lamrait@tq@/amuntsaumiimamm«:bﬁeﬁtiwith@anﬂiﬁdﬂﬁaﬁﬁmglﬁméﬂa;gﬂnﬂﬁs’m@mm@tm. The use of
claim 16&1’31’1‘%?)95%@&9% é?liﬁe@%%tg%eacg%/c&{r}g ¢ %ﬂgrrl?g%%%‘c{: ?&qﬁ@ﬂrlessc%%gﬂt{%e ( typically 2—3

weeks) and dosing frequency, daily (QD) or twice-daily (BID).

Example 162: Evaluation of Arthritis

10 In both models, developing inflammation of the paws and limb joints is quantified using &

scoring system that involves the assessment of the 4 paws following the criteria described below:

Scoring: 1= swelling and/or redness of paw or one digit.
2= swelling in two or more joints.
3= gross swelling of the paw with more than two joints involved.

15 4= gevere arthritis of the entire paw and digits.

Evaluations arc made on day 0 for baseline measurement and starting again at the first signs or
swelling for up to three times per week until the end of the experiment. The arthritic index for
each mouse is obtained by adding the four scores of the individual paws, giving a maximum

score of 16 per antmal.

20 The foregoing invention has been described in some detail by way of illustration and example,
for purposes of clarity and understanding. It will be obvious to one of skill in the art that
changes and modifications may be practiced within the scope of the appended claims. Therefore,
it is to be understood that the above description is intended to be illustrative and not restrictive.
The scope of the invention should, therefore, be determined not with reference to the above

25 description, but should instead be determined with reference to the following appended claims,

along with the full scope of equivalents to which such claims are entitled.

All patents, patent applications and publications cited in this application are hereby incorporated
by reference in their entirety for all purposes to the same extent as if each individual patent,

patent application or publication were so individually denoted.
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Claims

1. A compound of Formula 1, TF or I1I

Kar
M

wherein:

R
R

X
v

is H, -R!, -R'-R-R%, -R'-R’, or -R*-R’;

is aryl, heteroaryl, cycloalkyl, or heterocycloalkyl, and is optionally substituted with one or
more lower alkyl, hydroxy, hydroxy lower alkyl, lower alkoxy, halo, nitro, amino, amido,
cyano, 0Xo, or halo-lower alkyl,

is ~C(=0), ~C(=0)0, ~C(=0)NR?, ~NHC(=0)0, , -C(=NH)NR’ , or -S(=0),; wherein R”
is H or lower alkyl;

is H or R*; wherein R? is lower alkyl, amino, aryl, arvlalkyl, alkylaryl, heteroaryl, alkyl
heteroaryl, heteroaryt alkyl, cycloalkyl, alkyl cycloalkyl, cycloalkyl alkyl, heterocycloalkyl,
allyl heterocycloalkyl, or heterocycloalkyl allkcyl, and is optionally substituted with one or
more lower alkyl, hydroxy, lower alkoxy, hydroxy lower alkyl, hydroxy lower alkoxy,
lower alkyl sulfonyl, lower alkyl sulfonamido, carbamate, carboxy, ester, amido, acyl, halo,
nitro, amino, cyano, 0xo, or halo-lower alkyl;

1s CH or N;

is H, lower alkyl, or lower haloalkyl,

cach Y? is independently halogen, oxime, or lower alkyl, wherein lower alkyl is optionally sub-

stituted with one or more substituents selected from the group consisting of hydroxy, lower
alkoxy, lower haloalkoxy, lower haloalkyl, carboxy, amino, and halogen;

i80,1,2,0r 3.

is H, halogen, or lower alkyl, wherein lower alkyl is optionally substituted with one or
more substituents selected from the group consisting of hydroxy, lower alkoxy, amino, and

halogen;
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m 1sQorl;

?'<~2=

is Y, Y*, v* or Y, wherein Y*is H or halogen; Y** is lower alkyl, optionally substitu-
ted with one or more substituents selected from the group consisting of lower haloalkyl,
halogen, hydroxy, amino, cyano, and lower alkoxy; Y is lower cycloalkyl, optionally
substituted with one or more substituents selected from the group consisting of lower alkyl,
lower haloalkyl, halogen, hydroxy, amino, cyano, and lower alkoxy, and Y is amino,
optionally susbstituted with one or more lower alkyl, alkoxy lower alkyl, or hydroxy lower
alkyl;

or a pharmaceutically acceptable salt thereof.

2. A compound according to claim | of formula L.

3. A compound according to claim 1 of formula II.

4. A compound according to claim 1 of formula III.

5. A compound according to claim 2, 3 or 4 wherein Y is methyl.

6. A compound according to claim 2, 3 or 4 wherein X is CH.

7. A compound according to claim 2, 3 or 4 whereinn is 1 and m is 0.
&, A compound according to claim 2, 3 or 4 wherein Y? is H.

9. A compound according to claim 2, 3 or 4 wherein Y is methyl, hydroxymethyl, hydroxyethyl

or halogen.

10. A compound according to claim 2, 3 or 4 wherein Y is Y ] wherein Y is halogen,

lower alkyl or lower haloalkyl; OH  \wherein Y and Y® are independently H, lower alkyl, or
-——é Y5
G

Y
N
Y® i 6 . /f/
lower haloalkyl, — wherein Y~ and Y™ are independently H or lower alkyl or
\Ye Y6Y5

wherein Y° and Y® are independently H, lower alkyl, or lower haloalkyl.
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11. A compound according to claim 2, 3 or 4 wherein R is ~R“R%R? wherein R' is phenyl or
pyridyl; R? is —C(=0), R? is R*: and R* is morpholine or piperazine, optionally substituted with

one or more lower atkyl.
12. A compound of formula I according to any one of claims 1-11 for use in therapy.

13. A pharmaceutical composition comprising the Btk inhibitor compound of any one of claims

1-11, admixed with at least one pharmaceutically acceptable carrier, excipient or diluent.

14. The use of a compound of formula I according to any one of claims 1-11 for the preparation
of a medicament for the treatment of an inflammatory and/or autoimmune condition, or of

inhibiting B-cell proliferation.

15. The use of claim 14, wherein the inflammatory and/or autoimmune condition is arthritis.



