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WD 2010/ 000633PCT/ EP2009/ 057707 NOVEL
PHENYLPYRAZI NONES AS KI NASE | NHI BI TORS The present
WO po1e/0i66h rel ates to the use of novel deri vat PUEEP2009/057707
which inhibit Btk and are useful for the treatnent of
aut o-i mmune and i nflammtory di seases caused by
aberrant B-cell activation. fhe novel
5- phenyl - 1H pyrazi n- 2-one derivatives described herein
are useful for the treatnment of arthritis. 5 Btk is a
menber of NOVELTRHENYURYRAZINONESOSS RBIASERERSITORS] has
been shown to be a critical regulator of early B-cel
devel opnent and nature B-cell activation and survival
(Khan et al. Inmunity 1995 3:283; Ellneier et al. J.
Exp. Med. 2000 192:1611). Mutation of Btk in humans
| eads to the condition X-1inked agamagl obul i nem a
ThigeAnt(inentienedatesto Rosesn o€howall derNevivdsnighick) inh MadB tk 28O bre useful
333:431 and. Lindvall et .al. Inmunol. Rev. 05 .
forztg% IrSHent ofRR o MBS Al gﬁiagn%ﬁl%“f idRTATES 66‘}?5?% gﬁ?‘%eé‘&n%\]ﬁﬁe“ acti-
vai SO W RALT LA UHytLh-2TonBd&BlatiSes H6GTRAREMIN are uscful for the
i mmunogl obul 1 n and peripheral B-cell |evels,
treginpang PsHBYItY- cel | i ndependent i mune responses as wel |
as attenuated cal ci um nobilization follow ng BCR
BtRYd ME?Féﬂ?theEYéc A8 of Bfosthe 1 Red, 9hd @slﬁeérpslﬁ%gbm@ﬁtical
and 1 nflammatory di seasés has al so been provided by
re@tlitodieficady Batellougepmedehd matune Brast lactivatiah amdisurnizal (Khan et al.
nodel| f,.5ysStemc | upu ry ok SLE .
I TR B e Bl A ey | S R MBR etk
hupta8glcedsto Al colnﬂilti.ad M-Iih@ﬂglgﬁhfémgl@f)%lﬁieﬁﬂi (}?i&)e(re’iﬁéived ig Rosen et
resistant to collagen-induc arthritis (Jansson an
al i y- e SR p H hiiondvaligual gumipsd) RevpJdy 268109k These
pagér#s bR R Riuh&onfiRsmReE ﬁl@s%@@ﬁﬁfpﬁi?%@tﬁatggﬁgﬁ deperientcreased

icacy in a nouse arthritis nodel (Pan et al., Chem
impBaoginbiin @gPriphesd Beegll lemilk diminishsé Texepindspendchyimmune
res %Me§ ad 5&/@1‘? hs gtue?iﬂat?d gagéli.lﬁl Iﬁ&qﬁzaﬁﬁx fcﬁ%vdi Vﬁbﬁes‘am'uﬂltio .
I'Sease processes. or exanple, BtK 55 expresseg by
mast cells and Btk-deficient bone marrow derived nmast
Evidnbs fod @ mola $erBtk én autpiaimed aad tn fipematogulisedses has also been provided

rapul ation (lwaki. et al. J. Biol. 200
by SR8 RS A o8 dndsPica gl bRy g epmserythemato-
suP SLIF)| Bt defikichBiblce SRdW afled RBRESSL SMEMNIiSSs @hrbgfe@ord Mbladdition,
ast hma. Al so nonocytes from XLA patients, in which Btk

Btieefidirntynicg argiesdyiant e erdlasaeiedaeed egthmir(anssemand Holmdahl Clin.

" . 1 i ;. hhe _

ERLAPHE 001 159, Dl L bR LR 0P Sl 4

denindfTicaepran & ousoarthditiseradeldfhated., bYesnkbd Cheh.eO0T ArS8Bt1K.
inhibitors. Also, Btk has been reported to play a role

7 ARORERRL2 1) SO EFLcf, A 98, b2A9hed R discase processs.

For example, Btk is expressed by mast cells and Btk-deficient bone marrow derived mast
cells demonstrate impaired antigen 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 XL A 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

HEI/20.05.2009
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Smth I nmmunol. Rev. 2000 178:49,) and thus Btk
i nhi bitors would be useful for the treatnent of
w@radw3B- cel | | ynphonmas and | eukem as ( Fel dhBEFER2009/057707
al. J. Exp. Med. 2005 201:1837). In a first aspect,
the present invention provide
5- phenyl - 1H pyr azi n- 2- one derivatives of Formulae |-V
SnpitNmmnenéiRev i 2900178:R2.) andrhuRBtkRBhibirs R@uldore- IRREUREDT tiR]treatment
oaryl c 0a e oCy,C .
of st B st FORIRG o sBFpER LR Boh B i RO Rl 1837
wher ei n each Rl' IS |ndependently | oner al kyl,
InhjﬂﬁemymtMﬁmnmwhyMV@xmamkwmksBqﬁenﬂdﬂkpwyﬁnﬂaﬁmgbnymhmsof
. nitro égmno, cycl oal kyl, cycl oal kyl |ower al kyl,
ofBtlar 5y cl oal kyl, cyano, nitro, or |ower haloal kyl: R2
is -C(=0), -C(=0)0, -(CH2)qC(=0)0, -C(=0)N(R2") 2,
é(qﬁ -0(CH2) q, -}pHZG:( =0), -CH2C(=0)N(R& )2, or

cywher ei n eac)N 1.¥' 1 ndependent, Lewer

Rsalikyl, Iower al kofy, W oger hal oal kyl R or}f1 ojer

hyd¥e#al kyl ; and q isN"’Z, or 3; RBis I :
wheregin R4 is | ower alky , omer het er oal kyl

b: no, aryl : alkylar )

I I, h t
WO 203%0 0 CT/ EP2009/ cycloalk

cycloiY QA X’hetero4? YAl kyl Fﬂ N \'e
het erocycl oal kyl, or heter cycloalkyl al kyl , ~andHi s
optionally substituted with e or nore |ower alkyf,
hydr oxy, oxo, | ower hydroxya yI, | oner al koxy,

hal ogen, nitro, anino cyano, |ower al kylsul fonyl, or

IgMeK)hanaIkyI Qis @H2, CH(Y() or NH wherein Y
;gALﬁ hydroxy,,ﬁ%w,lpmg$ al kyl , wherein the | ower

aIk S optlonally su stﬂﬁuted Mﬁth one or nore

su uents sel ected M t he group consi sting of

hydr Yiﬁmer al koxy, aping:; and hal ogen;

¥
bf . o:s,,o

wherein

R isH,-R'-R'-R*>-R’ -R'-R’ or-R*-R’:

R' s aryl, heteroaryl, cycloalkyl, or heterocycloalkyl, and is optionally substituted with
one or more R'; wherein each R is independently lower alkyl, hydroxy, lower
hydroxyalkyl, lower alkoxy, halogen, nitro, amino, cycloalkyl, cycloalkyl lower alkyl,
heterocycloalkyl, cyano, nitro, or lower haloalkyl;

R®  is -C(=0), -C(=0)0, ~(CH2)C(=0)0, ~C(=0)N(R* )2, ~(CHa)q, ~O(CH,)q, -
CH,C(=0), -CH,C(=0)N(R*),, or —S(=0),; wherein each R” is independently H, lower
alkyl, lower alkoxy, lower haloalkyl, or lower hydroxyalkyl; and q is 1, 2, or 3;

R? isHorR* wherein R* is lower alkyl, lower heteroalkyl, lower alkoxy, amino, aryl,

arylalkyl, alkylaryl, heteroaryl, alkyl heteroaryl, heteroaryl alkyl, cycloalkyl, alkyl
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Y1 is Hor lower alkyl; y2 is Y2a or Y2b; wherein Y2a

is Hor halogen; Y2b is |ower alkyl, optionally
waeasnitess ed 10with one or nore Y2b'; wherei n M2DHEP1089/057707

hydr oxy, |ower al koxy, or hal ogen; each Y2' is

I ndependently Y2"a or Y2'b; wherein Y2'a is hal ogen;

Y2'b is | ower alkyl, optionally substituted with

oneyaealkybrayciyalkiyl alkyihkstesoeyckRiiyl, alleyl hgtdrogygloalkydwer

al kox [ I n.,nis.0 , .or . 3:, Y3 is hal,ogen
or !ty Y RS0 B ePrabisausp ey B e bGP RORERTyor.
subgdrokylord, leivthhydrexyalkyl] fovast alke ki $ial dgene miitso, alies taho, lower

fromth‘g grou consfos g of hydroxy, |ower al koxy,

ti
ant iy UOTY L 104 e ﬁ%kgﬂo or 1 y4 is y4a, yab, yic,
Q O i\4d;, M9 NEY 4dhckn W %rhan)%leﬂ’,gl?ﬂﬁox%%‘i&vé&lﬁ}@,%{erein the
al kyl, optionally substituted with one or nore
s ubytar elkghis 9ptenadly selptifuteshy ith engeragngre sebssitusnis sgleeipd from the
lo (0)'qY/ j 1d | owner
o Bl 8L R YE py 81k oL Wi AT A3
Y'subxsi bt loixedalit h one or more substituents sel ected

fromihe _gro consi.sting of | ower alkyhglower .
2 . . ,
Yhalokl &Y RAFSHon. idr BxgeensSant fover iyl ogrigrally subsiinted
al k@k\one 8PhodAE T §harin 22" 9 RYHPRAIbWerSMRNXY] drifaRibeid t h
one,or nore | ower,, al ‘{,XL Cra p '
each Y~ is independently Y~ or ; wherein Y~ ® is halogen; Y~ is lower alkyl, optionally
substituted with one or more Y ; wherein Y** is hydroxy, lower alkoxy, or halogen;
n is0, 1,2, or3;
Y®  is halogen or lower alkyl, wherein the lower alkyl is optionally substituted with one or
more substituents selected from the group consisting of hydroxy, lower alkoxy, amino,
and halogen;
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 alk-
OXY;

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 substituted with one or more lower alkyl;

or a pharmaceutically acceptable salt thereof.

In one embodiment, the invention provides a compound of Formula I, wherein:
R isH,-R'-R'-R*-R* -R'-R’ or-R-R’:
R' s aryl, heteroaryl, cycloalkyl, or heterocycloalkyl, and is optionally substituted with

one or more R'; wherein each R is independently lower alkyl, hydroxy, lower
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or a pharmaceutically acceptable salt thereof In one
enbodi nent, the invention provides a conpound of
wo-romd@33 , wherein: is H -Rl, -Rl-R2-R3, -RIPGBEP2009/057707
or-R2-R3; 30 Rl is aryl, heteroaryl, cycloalkyl, or
het er ocycl oal kyl, and is opt |4onal Iy substituted with
one or nore R1l'; wherein each Rl' is independently
| OWOWWLJOWWW hdlegoay nitrgy@mino, cycloalkyl, heterocycloalkyl, cyano,
2011 %Oogr 633PhC‘[/ %009/ 057707 -4- hydroxyal kyl, | ower
al ony ogen n1 tro, am no, cycloal kyl,

thetsemr(eswm#@)@,, ~CEF@IMUR 4 CBlo)o GrO(COWRY (hmzn@mm —B2CH,),
H‘\&i( b){gﬂzC@T@h%{q) Qg)( *%Twzp&rh?remR 15% or lower aﬁ<ql and qis 1,

~0) N(R2' ), or -S(=0)2; wherein R2' is H or |ower
aIkyI andqls , 52, or 3; R3is Hor R4; wherein R4
R| slSI TbweR ' atheydin Rj @vleweraﬁﬂksdxlywem&w ammp| aryhﬁwldkﬂdwlkylaryl

I I
o ) TR PSRRI SR o
hetlkkbyk) hyteioo?dl&)lkyl zﬂkﬁyﬂetehﬁiyelbalkylc boladtdeybyclaatkyl alkyl, and is option-
B LRIl PR B0 oS E, over
hy dikexy, akkybn, nitRVamink)aydee X wehakAaadnyN ok fover AbARYI;
cyano,” | ower al kyl sul fonyl, or lower haloalkyl; Qi

QCHISdFHNfNYl is Hor |over al kyl; Yis Y2a or Y2b:

rel H or hal ogen; Y2b is | over al kyI,
fﬂiﬁg&%?s}u 1étltut ed wth one or nore Y2b'; wherein

Y2Y2is YT sr W o mbzngin Y el oahklogqu, Yabns ltmzlmgﬁayl opﬁomlgrsummted
is i endent

|
PGB SUSER Y e g Ry PRy e
ca¥¥ VH iOnGeRhddmag ey 2 Yar 977, wmélﬁwﬁ \éalatb chSY TVig it alkyl, optionally

I O\évebr al koxy, or hal o%gp nis 0,,1 ., or 3;
ubstituted w1th one or more whereln Y™ {s hydroxy, lower alkoxy, or halogen;
n is0, 1,2, or3;
Y®  is halogen or lower alkyl, wherein the lower alkyl is optionally substituted with one or
more substituents selected from the group consisting of hydroxy, lower alkoxy, amino,
and halogen;
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 alk-
OXY;

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 substituted with one or more lower alkyl;

or a pharmaceutically acceptable salt thereof.

In one variation of Formula I, Y' is methyl.
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Y3 is hal ogen or |ower alkyl, wherein the | ower alkyl
is optionally substituted with one or nore
W@ asodtesent s sel ected fromthe group consi stiPQr/BP2009/057707
hydr oxy, |ower al koxy, am no, 20and hal ogen; ms 0O or
1, y4 is yda, y4b, y4c, or Y4d; wherein yd4a is H or
hal ogen; y4b is lower alkyl, optionally substituted
In wi¢ ar@tien of Foroda kobs.iandentsd). sel ect ed from 25t he
group consisting of |ower hal oal kyl, hal ogen, hydroxy,

Ingg% {?é%iati?ﬁgf#%@{ia Bl AL ¥4 i,54L.ewer cycl oal kyl ,

I ona S Itute On€ of noreé substituents
selected fromthe group consisting of |ower alkyl,
In bosveariatiah ofiF dyfula h3T dgerdrodyythyky, ami no, and | ower
al koxy; and 30y4d is am no, optionally substituted

| s g utically
i $h¢ PG BF SRR, 37 B o B PR ot 2 1
Y1 is nethyl. WD 2010/ 000633PCT/ EP2009/ 057707 -5- In
In onevarativadf Bernofa FY7 pubyardxymethiys n0s Ogand mis& 0. | n one
variation of Formula I, Y1 is nethyl, nis O, and mis

In gne variation of Formula I, Y' is methyl, Y?is hydroxymethyl, n is 0, and m is 0.

In one variation of Formula I, Q is N.

In one variation of Formula I, Q is N, Y' is methyl, Y? is hydroxymethyl, n is 0, and m is 0.
In one variation of Formula I, Q is CH.

In one variation of Formula I, Q is CH, Y! is methyl, Y? is hydroxymethyl, n is 0, and m is 0.
y y ymethy

YS

*
In one variation of Formula I, Y* is group (a) wherein Y? is H, halogen, lower

alkyl, or lower haloalkyl.

In one variation of Formula I, Y* is group (a) wherein Y* is H, halogen, lower alkyl, or lower

haloalkyl; Q is CH, Y! is meth 1, Y? is hydroxymeth l,nis 0, and mis 0.
y y y y

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.

In one variation of Formula I, R is -R'-R*-R’; wherein R' is phenyl or pyridyl; R%is —-C(=0);
R’ is R*; R* is morpholine or piperazine, optionally substituted with one or more lower alkyl;
Y* is a group (a) wherein Y° is H, halogen, lower alkyl, or lower haloalkyl; Q is CH, Y' is
methyl, Y? is hydroxymethyl, n is 0, and m is 0.

In one variation of Formula I, R is -R'-R*R*; and R' is heteroaryl.
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In one variation of Formula I, Y2 is hydroxynmethyl. In
one variation of Formula I, Y1 is nethyl and Y2 is
whydpososset hyl . 5 I n one variation of Formul a PCT/ER200%057707
hydroxynethyl, nis O, and mis 0. In one variation of
Formula I, Y1 is nethyl, Y2 i6s hydr oxynethyl, n is O,
and mis 0. In one varlatlon of Formula |, le N. In
In onevaritivadf Bernofa F8risuRaR’; aI@Rsts N;:temamls met hyl , Y2
is hydroxymethyl, nis O, and mis 0. In one varlation

o fle G e RGO RIREL L0 ToTTY

and mis 0. In one varlatlon of Formula I, Y4 is group
In ()af) valakigh of BermubmkeR ik aR&RaJrRy R' is heterpaiyh YSs groupda) wherein Y is

L?&%‘E?%‘Yef Orhgl"%‘%@ﬁalé) %&gql IFW&'SI' §’2k§/ﬁlyd4 (gfymethyl nis

0, hiveris Dal oal kyl ; Qis CH, Y1 is nmethyl, Y2 is
hydroxynethyl, nis 0, and mis 0. 15 In one variation

of Formula_.l, R is_-Rl-R2-,R3;. wher ei .1 s phen or ..
In B AN REFdrgtili Ry T RIK'T & IS . - Soin phghraa Y i H.
hawgelpu@@é@mym &r |&RSrinanalkyy Gulesiv'ys ﬁféth\&’l tyf# 19]§Q1r@iyn@lﬁﬁ, nis 0,
| ower al k I'n one variation of Formula | IS
and Ris Q- R3 vvherel n Rl is phenyl or pyridyl; R2is
-C(=0); R3is R4; R4 is norpholine or pi perazine

Ineﬁé b&&%h)ﬂfﬁ&ﬁﬁﬂdﬂ@ edRrWRhs RAS ! 1%%1109%{ \xﬁﬂel‘e}{ﬁY isH,

I's a group (a) vvherel n Y5 | ogen | ower
hahvlgkly IIQWQIraIKydx\meWmIIEb)IaRiyL Q iQGH YCH mvthyl, & nebysdrdxymezhyl, n is 0,
anl S hydroxynethyl, nis O, and mis 0. In one variation
% Fornula 1, Rls-Rl-RZ-R3; and Rl is heteroaryl.

5

,Y

#*=—N
N\ 6
In one variation of Formula I, Y* is group (b) Y wherein Y? and Y® are independently

H or lower alkyl.

In one variation of Formula I, Y* is group (b) wherein Y° and Y® are independently H or

lower alkyl; Q is CH, Y' is methyl, Y? is hydroxymethyl, n is 0, and m is 0.

In one variation of Formula I, R is -R'-R*-R?*; R" is phenyl or pyridyl; R? is -C(=0); R is
R*; R* is morpholine or piperazine, optionally substituted with one or more lower alkyl; Y* is
group (b) wherein Y° and Y% are independently H or lower alkyl; Q is CH, Y'is methyl, Y?is
hydroxymethyl, n is 0, and m is 0.

In another embodiment, the invention provides a compound of Formula I, wherein:

R isH,-R',-R'-R*-R’ —R'-R’ or —-R>-R*:

R' s aryl, heteroaryl, cycloalkyl, or heterocycloalkyl, and is optionally substituted with R"’;
wherein R' is lower alkyl, hydroxy, lower hydroxyalkyl, lower alkoxy, halogen, nitro,
amino, cycloalkyl, heterocycloalkyl, cyano, or lower haloalkyl;

R’ is -C(=0), -C(=0)0, —-C(=0)N(R?), -(CH,),, or —S(=0),; wherein R” is H or lower
alkyl; and qis 1,2, or 3;
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WO 2010/ 000633PCT/ EP2009/ 057707 -6- In one variation
of Formula |, Ris -Rl-R2; and RlL is heteroaryl. In
wopaomesdinti on of Formula |, Ris -Rl; and Rl PGI/EP2009/057707
heteroaryl. 1In one variation of Formula I, Ris
-R1-R2-R3; Rl is heteroaryl; Y4 Is group (a) wherein
Y5 is H hal ogen, |ower aIkyI or | ower hal oal kyl; Q
RY siscHor R wherameRhipl lowwzaliod, Thydr dkgpyetawer hetnrqa&yB aty), arylalkyl,

andlk%ry%ﬁftergarﬁlo %ﬁ%}/lollge?ersgrygﬁeteroalaf? %lﬁf E%‘(‘)IO%PIIT §H cvgloalkyl
| S cytlodiiatl atkeh heleanvgeloalkidyhikyldretdrayeloattal, oahdtyocy(@alisyl alkyl,
CH, Yl is thyl, Y2 is hydroxynethyl, n is 0, and m

i sl is |0ﬁt1@}r$i‘y\§gl?%ﬂamdowt%inrw et afiy].ivdiegy. . jogier

het ea8@faxilyl, 1§l a?lk(gcryoh"ﬂoée% ) niD IS0, c\fﬂﬁnd %v{?&r aﬂl@lsulfon% or lower

hal ogen, I"ower , | 'ower hal oal kyl’;
shﬁlétﬂhyll; Y2 |s hydroxyrret hyl, nis O, and mis 0. In
Es(Fﬁqr |on of Formula I, Y4is group (b) H or |ower
y " 6 Y wherein Y5 and Y6 are I ndependent |y
Ylnlsdmarkoareralkylcpn of Formula I, Y4 is group (b) wherein
r alk

0 o G Bl PSS 0 3 20T ML @ v

' va@th ohB 0{5’1!‘916reV‘§zrbl %lel‘é[h Yﬁ" EaL Mk A ld)xf»/eﬂ%lll;oiyz S e i3,
.S phenyl X%y“d RZIS-é(—O) R3,/s R4;” R4 is

eaﬂb‘f{p h@mﬂ%n@?nﬂpf 81087 revhesein Yo n i hajogsnpst | i Lvesd alkiyk lpptionally

or Byl IS BN b BBl O oo
n i sisetlh¥lor3Y2 i s hydroxynmethyl, nis 0, and mis O.
Y®  is halogen or lower alkyl, wherein the lower alkyl is optionally substituted with one or
more substituents selected from the group consisting of hydroxy, lower alkoxy, amino,
and halogen;
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, 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 substituted with one or more lower alkyl;

or a pharmaceutically acceptable salt thereof (compounds of Formula I').
In one embodiment of Formula I’, Y' is methyl.
In one embodiment of Formula I’, n is 0, and mis 0.

In one embodiment of Formula I’, Q is N.
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20 I'n anot her enbodi ment, the invention provides a
conpound of Formula |, wherein: Ris H -R1,

WO RiloBM6eR8, - R1-R3, or -R2-R3; Rl is aryl, hetRCDEP0D9/057707
cycl oal kyl, or heterocycloal kyl, and is optionally
substituted with RL'; wherein R1l' is |ower alKkyl,
hydr oxy, | ower hydroxyalkyl “ower al koxy, halogen,

Innn@m@b@hmmMmﬁFoynM@éﬂkymmﬁﬁbﬂemdéysﬂbalkyI cyano, or
| ower hal oal kyl; 25 R2 is -C(=0), -C(=0)0,

- = R ) o Fo el 2 S(=0):2; ' 'nis Hor

In Iofﬁ):é Wee@%(%ug%ﬁlt;o’f gﬂﬁwggllgli éY1 f?erE’etﬁglr 831§N, @%e(ﬁ,%h@nﬁg 0.

2010/ 000633PCT/ EP2009/ 057707 -7- R3 is H or R4;

In wheembaoyliR4ntiod Fbome a I’aIYI%}'d hydrowerethal.koxy, | ower

het eroal kyl, aryl, arylal kyl, alkylaryl, heteroaryl,

In %hg Aqb hELQFFY o J y nlfi)QZ’lsﬁ cﬁ R al kyl
yEES AT Iy S S

cyc eter al kyl
heterocycloalkyl or heterocycloalkyl aIkyI and is
In op¢ ¢obalihmyntd lﬁstmulall’e@ iniN, Y ' orectbyl, amd ¥ isdwémxaﬂnk@nb/l,
hydr oxy, oxo, |ower 5hydroxyal kyl, | ower alkoxy

nitr 0 rvak
i 35, SFBRl prRh Po R b5t y2 Ll b any) bingSP.and mis
0.Y2 is Y2a or Y2b; wherein Y2a is H or halogen, Y2b is
| ower al kyl, optionally substituted 10with one or nore

ere Y2b S xy, |ower al koxy, or
Inﬂgﬁﬁ%ﬁﬁgk¥ﬁ¥ I?i ﬁﬂ%g%gndently Y2'a or Y2'b;
wherein Y2'a is halogen Y2'b is | ower alkyl,
In op¢ trabadihyntofpsthila ey’ W hbthgnaday israme Y2' b'; wherein
Y2'b' is hydroxy, |ower alkoxy, or halogen; is 0, 1,
In %he grgqbé%diment of Formula I’, Y' is methyl, Q is CH,n is 0, and m is 0.

In one embodiment of Formula I’, Q is CH, Y' is methyl, Y?is hydroxymethyl.

In one embodiment of Formula I’, Q is CH, Y' is methyl, Y* is hydroxymethyl, n is 0 and m
is 0.

In one embodiment of Formula I’, Y* is methyl.

In one embodiment of Formula I’, Y? is hydroxyethyl.

In one embodiment of Formula I, Y? is halogen.

In one embodiment of Formula I’, Q is N.

In one embodiment of Formula I’, Y' is methyl and Q is N.

In one embodiment of Formula I, Ylis methyl, Q is N, n is 0, and m is 0.
In one embodiment of Formula I’, Y? is hydroxymethyl.

In one embodiment of Formula I’, Y' is methyl, Y?is hydroxymethyl.

In one embodiment of Formula I’, Q is N, Y' is methyl, Y? is hydroxymethyl.
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Y3 is hal ogen or |ower alkyl, wherein the | ower alkyl
is optionally substituted with one or 15nvore
W@ asodtesent s sel ected fromthe group consi stiPQr/BP2009/057707
hydr oxy, | ower al koxy, am no, and hal ogen; msQorl; y4
is Via, Ydc, or Y4d; wherein Xﬁa is H or hal ogen; 20y4b
is lower alkyl, optionally substituted with one or
In poe emberimtittof Entsuls &1, Bcis 84 Y isomethile Ygisdwydraonsityl.i mig 0 and m is
of | ower hal oal kyl, hal ogen, hydroxy, am no, and | ower
"al koxy; y4c is |ower cycloal kyl, optionally
substituted with one or nore substituents sel ected
In bnoembditbmgntafpomauis I’sQiingGHf | ower al kyl, | ower
hal oal kyl , hal ogen, hydroxy, 25am no, and | ower

| k L d i RO, ' | bsti d with
in GRECHOABRY of ERbaPeyT R PR AT NGB el 1y

acceptabl e salt thereof (conpounds of Formula I'). In
In oneciabdbnemeiFonfiul FOY, Milisaméthyl, @lis C8, med dyand mis 0.1 n one
enbodi nent of Formula I', nis 0, and mis 0. 30 In

In gg%fﬁel (Efglg%%%%)%%gg ’rg%lg%yl isC%niet%yf,\l'and %s hydroxymethyl.

In one embodiment of Formula I’, Q is CH, Y' is methyl, Y* is hydroxymethyl, n is 0 and m
is 0.

In one embodiment of Formula I’, Q is CH, Y' is methyl, Y* is hydroxyethyl, n is 0 and m is
0.

In one embodiment of Formula I’, Q is CH, Y' is methyl, Y?is halogen, n is 0, and m is 0.

In one embodiment of Formula I, Y*is group (a) wherein Y’is H, halogen, lower alkyl, or

lower haloalkyl.

In one embodiment of Formula I’, Q is CH, Y' is methyl, Y? is hydroxymethyl, n is 0, m is 0,
and Y*is group (a) wherein Y° is H, halogen, lower alkyl, or lower haloalkyl.

In one variation of the above embodiment of Formula I’, R is —-R'-R*-R*; 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.
In one embodiment of Formula I’, Y* is lower alkyl.

In one embodiment of Formula I’, Q is CH, Y' is methyl, Y? is hydroxymethyl, n is 0, m is 0,
and Y* is lower alkyl.

In one variation of the above embodiment of Formula I’, R is —-R'-R*-R*; 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.

In one embodiment of Formula I’, Y* is lower alkyl.
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-8- In one enbodinment of Formula I', Y1 is nmethyl and

Qis N In one enbodinent of Formula I', Y1 is nethyl,
wa@xi18/0M63h is 0, and mis 0. In one enbodi ment PGI/EP2009/057707

Formula 1I', Y2 is hydroxymethyl. In one enbodi ment of

Formula I', Y1 is nmethyl and 82 I's hydroxymethyl. 5 In

one enbodi nent of FormJIaI' Qis N, Y1 is nethyl, '
In aneletiodimeityed Fosoyured @ is N, i ! e by distedtoxymehyl, mik 8, m is 0,
Y1 is nethyl, Y2 is hydroxynethyl, nis O
angYAlsqowgrgkylln one enbodl ment of Formula I', Qis CH
I n one enbodi ment of Fornmula I', Y1 is meth%/l and Qis
In Ght varitibm obithe abm@ahmmnmmbmmm B, R is -RVIRF-R’net inphenyl or

Pygg}illiﬁigg’j&=b%1?g ds %L‘ ﬂsstn?@lz@n'lﬂenoer\pg)%?aggne optlonalfly substituted

withysHe@¥ Yiteé [yler allkipl. one enbodi nrent of Formula I', Qis
CH, Y1l is nethyl, Y2 is hydroxyrrethyl nlsOand mls
In one enmbodi nent of Formula I’ nmet hyl,

In P?P%?’Fé’a’éﬁt&?oqfﬁ%%b%ﬁ? CIpBPHeR! qf'ForIWlar‘ls erwﬁm&eﬁhw C( O)NH;
RSIIQH%@{4emqg411merglkyfornul al', Y2 is halogen. In one

enmbodi nent of Formula I', Qis N In one enbodi nent of
Formula 1', Y1 is nmethyl and Qis N.OH
*_QYS
6

Y

In one embodiment of Formula I’, Y* is group (c) wherein Y® and Y® are

independently H, lower alkyl, or lower haloalkyl.

In one embodiment of Formula I’, Q is CH, Y' is methyl, Y? is hydroxymethyl, n is 0, m is 0,
and Y* is group (¢) wherein Y° and Y° are independently H, lower alkyl, or lower haloalkyl.

In one variation of the above embodiment of Formula I’, R is —-R'-R*-R*; 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.

In one embodiment of Formula I’, Q is N, Y'is methyl, Y?Zis hydroxymethyl, n is 0, m is 0,
and Y* is group (¢) wherein Y° and Y® are independently H, lower alkyl, or lower haloalkyl.

In one variation of the above embodiment of Formula I’, R is —-R'-R*-R*; 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.

In one embodiment of Formula I’, Y* is group (b) wherein Y? and Y® are independently H or
lower alkyl.

In one embodiment of Formula I’, Q is CH, Y' is methyl, Y? is hydroxymethyl, n is 0, m is 0,
and Y*is group (b) wherein Y” and Y are independently H or lower alkyl.

In one variation of the above embodiment of Formula I’, R is ~R-R* : R’ is —C(=0O)NH; R’ is

H or R*; and R* is lower alkyl.
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In one enbodi nent of Fornula I', Y1 is nethyl, Qis N,
nis 0, and mis 0. 20 I n one enbodi nent of Fornul a

w0 20108®683 hydr oxynet hyl . I n one enbodi nent of PEDEPDH057707
", Y1 is methyl, Y2 is hydroxymathyl . I'n one
enbodi nent of Forrmula I, ggN Y1l is nethyl, Y2 is
hydr oxynet hyl . WD 2010/ 000633PCT/ EP2009/ 057707 -9- In

In @nmh@rvbti@tiqrmftth@ébO% embodiment of@orrsuln] ,Rlis B REtRYIR isvphenyl or

yn?yll,:o?fﬁgl n@ Iﬁél @'R@ fsanqglggz)lénﬁbo(g é)llperaz neo?ﬁn?lglg%@gttimted

with gneX6t nidse nmehyﬂkyland Qis CH 5 In one enbodi nent of
Formula I', Y1l is nmethyl, Qis CH nis 0, and mis O.

In on nbod nt of, Far . Y1 . .
In s pRpoiRey ﬂ%ulﬁ%%ﬁi&a PP Yo e drsgaie ek o m s O
anfrart r@flér@uﬂ (b) v@efe‘in CHandr¥C &r8 inRpENentlyd or Sower alkyl.

hydroxynethyl, nis 0 and mis QO In one
enbodi ment of For

In goeyyiaser pjihe ahO\f@s@ﬁ@OémenﬁPQfEOW IyR lsloﬁ% %Erré%dhinléﬁbenyl or
yﬁﬁylFﬁfz EUJCQ O); R’ % RS afdiR? \éjmb@hﬁl?ﬂerﬁf|p1pe¥a%1ﬂesoﬁ’[ﬁ)ln919}e§hbst'i‘tuted

0, mis 0. I'n one enbodi nent of Formul a \
WltIBOI@romumr(hv)VeW\/hléiybl n Y5 is H hal ogen, |ower al kyI, or

| ower hal oal kyl .
//N
* YS
6

Y

In one embodiment of Formula I’, Y* is group (d) wherein Y® and Y® are

independently H, lower alkyl, or lower haloalkyl.

In one embodiment of Formula I’, Q is CH, Y'is methyl, Y?Zis hydroxymethyl, n is 0, m is 0,
and Y* is group (d) wherein Y° and Y° are independently H, lower alkyl, or lower haloalkyl.

In one variation of the above embodiment of Formula I’, R is —-R'-R*-R*; 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.

In one embodiment of Formula I’, Q is N, Yis methyl, Y?is hydroxymethyl, n is 0, m is 0,
and Y* is grou (d) wherein Y° and Y® are independently H, lower alkyl, or lower haloalkyl.

In one variation of the above embodiment of Formula I’, R is —RI—RZ—R3; 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.

In another embodiment, the invention provides a compound of Formula II, wherein:

R isH,-R'-R'-R*-R* -R'-R’ or-R-R’:

R' s aryl, heteroaryl, cycloalkyl, or heterocycloalkyl, and is optionally substituted with
one or more R'; each R" is independently lower alkyl, hydroxy, lower hydroxyalkyl,
lower alkoxy, halogen, nitro, amino, cycloalkyl, cycloalkyl lower alkyl, heterocyclo-

alkyl, cyano, nitro, or lower haloalkyl;
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In one enbodi nrent of Fornmula I', Qis CH Y1 is
met hyl, Y2 is hydroxynethyl, nis 0, mis 0, 15 and Y4
WO 20190083 (a) wherein Y5 is H, hal ogen, |ower BCREP2009057707
| ower hal oal kyl. In one variation of the above
embodi ment of Formula I', R s -Rl-R2-R3; Rl is phenyl
or pyridyl ; R2|s-C(—O) R3Ts R4; and R4 is
R’ rmrSpKHFDDLeCdFOlﬁ) pé‘l(’a@blﬁ(@ )@p(@H}ﬁaFDﬁCHﬂbS{ ituted with

T & e k _one_enbodi b .of [For
PR SRR Y. o BB s ERBETRR. O bR R . tower
I " alkQ, ilcSNe(ﬁlailkoé@, lb\seﬂmlld'a}kyl OYIPOlj,Tg hb&l@k@(&}ﬂﬁdﬂﬂw is 1n2,ic8 3;
mis and Y4.is | ower a Inonev |at|
Rt his %ea@g V@%@M&waaﬂ%ﬂﬁm%aﬂmy, fnyng, 2 Uﬁg alkzﬂaryl
l Sh&%ﬁbﬂl agéfyl RY oW, heReodryl alld, -c%oa @?1 hﬁty%clo%ﬂ@l Bglcloalkyl
i s norphol | ne or Qjg}grazme optironal Iy substit

VVI iy neteweyaionlieyl] dipdhetgragyploalkgl, phhatiecystasbdi ﬁléﬁll; al@ff is

2075 oK st BYR R By s Moyl o g o droation

Fotcrwelr alkbxy, h@olgSn Njitroy hmiirso, oginbylowe@Akylsulfongt, ox jovet hylbalkyl;

nis nd Y4 is |lower alkyl. 1In one
Qvals 4’6*?(%8)05 ‘above enbodi ment of Formula I', Ris

Y - Ris- IB?Gg%% hy@ﬂox&sorﬂ&@&ydlkﬂ MwiRdEih @ lowB2alky is Siﬁtrog)iﬂy Dstituted

is R4, R4 is norphol’ine or piperazine, optionally
su Wsthmtﬂe P’é@OE’F SHbstHueesclseteibioan the\ETuP AR ting|of hadroxhdewer

vgglkgéy g@rpd‘ a{@%? ve enbodi nent of Fornul a ", R is

NH, R3 is Hor R4; and R4 is | ower
Y'al is;&ﬂorldweomlkylenbodl ment of Fornula I' , Y4 is gr oup

ng’js* ﬁ?.((j)l? ?%’ggvﬁgrtegny Y*is h o\pﬁglogelni;(xflz is ?ower aill\g/{ opta ona?ly st\{bstlmted
with one or more Y*'; wherein Y* is hydroxy, lower alkoxy, or halogen;

each Y* is independently Y or Y*"; wherein Y** is halogen; Y*" is lower alkyl, optionally
substituted with one or more Y*; wherein Y>* is hydroxy, lower alkoxy, or halogen;

n is0, 1,2, or3;

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

m isOorl;

Y* isY® Y™ Y*®, or YY: 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, 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 substituted with one or more lower alkyl;

or a pharmaceutically acceptable salt thereof.
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y6 wherein Y5 and Y6 are 10 In one enbodi nent of
Formula I', Qis CH Y1 is nethyl, Y2 is
wogdoososaet hyl, n is 0, mis 0, and Y4 is groupCI/EF2009/057707
wherein Y5 and Y6 are independently H, |ower alkyl, or
| ower hal oal kyl. I'n one variation of the above
enbodi nent of Formula I', RIS -R1-R2-R3; Rl is phenyl
In one pariatidy bf Faenulasll-C(is®)ethyR3 is R4; and R4 is
nor phol i ne or piperazine, optionally substituted with
: I - one enbodi nent of
Inﬁ@?%[agﬂ?%ﬁ%ﬂa}ﬂ?%@l é? ?nsdl%é% ﬁ'yl , Y2 is hydroxynethyl,
nis 0, mis 0, and Y4 is group (c) wherein Y5 and Y6
In aneviritiepefiBentulayI1HY ' is owdrylal ikl andon is @wer hal oal kyl .
In one variation of the above enbodi nent of Fornul a

inbeg i o F o RURRML O 2" o7 b o a e,

optionally substit ut2ed with one or nore | ower alkyl.
In 20c Variatine ofhdrotilaBnY” ishydoxymethylland YW4s insthgt.oup ( b)
wherein Y5 and Y6 are i ndependently H or |ower alkyl.

. ' 2 | y d : i
o RSB PTRL ESRTs  10 v 1

group (b) wherein Y5 and Y6 are indépendently H or
In boevedariagibk gf Fornmia ROM0ik m@mﬁsmylwé 30¢tbE 77 370, add m-is Dn
anot her variation of the above enbodi nent of Formnul a

' Ris -Rl-R2-R3; \RL.J.s phenyl or pyridyl; R2is
Inpﬁg%ﬁafloﬁgﬁl;%mﬁkﬁ’a%M' i's nmor phol i ne or piperazine,
optionally substituted with one or nore | ower alkyl.
In bne oareatienmb OB ormetd 110P iFOHul a |', Qis N, Y1 is nethyl,
Y2 is hydroxynethyl, nis O, mis 0, 5 and Y4 is group

i SRR BE R Poey FAERSRITAAL a5 o mis o

Formula I', Ris -Rl-R2-R3; Rl is phenyl or pyridyl;

In BRe VaiatiGh sOFornfaB I13Q RACHa N iRdydrexymmtiphdl i ineedryl, n is 0, and m is
pi perazine, optionally substituted with one or nore

-1 ower al kyl . I n one enbodi nent of Fornula I', Y4

is group (d) 10 independently H, |ower alkyl, or |ower

In Ba¢ Garddkiky bf Formula I, Y* is group (a) wherein Y? is H, halogen, lower alkyl, or
lower haloalkyl.

In one variation of Formula II, Y*is group (a) wherein Y’is H, halogen, lower alkyl, or

lower haloalkyl; Q is CH,, Y? is hydroxymethyl, Y' is methyl, n is 0, and m is 0.

In one variation of Formula II, 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.

In one variation of Formula II, R is —-R'-R*-R”; wherein R' is phenyl or pyridyl; R? is —
C(=0);, RYisR:; R*is morpholine or piperazine, optionally substituted with one or more
lower alkyl; Y*is group (a) wherein Y®isH, halogen, lower alkyl, or lower haloalkyl; Q is
CH,, Y? is hydroxymethyl, Y' is methyl, n is 0, and m is 0.
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wherein Y5 and Y6 are |In one enbodi nent of Fornmula

", Qis CH Y1l is nethyl, Y2 is hydroxynethyl, nis
W@201000®3D, and Y4 is group (d) wherein Y5 andPCYBER2089/057707

i ndependently H, |ower alkyl, or |ower haloal kyl. In

one variation of the above eppodi ment of Formula I', R

is -R1l-R2-R3; Rl is phenyl or pyridyl; R2 is -C(=0);
In REe Variafdn ofiietnRde JLR ok phvbkiefeR Ois ppragelyhpptienally substituted with
]yoptionally substituted 15 with one or nore | ower
alkyl. In one enbodinent of Formula I', Qis N, Y1l is
methyl, Y2 is hydroxynethyl, nis O, mis 0, and Y4 is
In gnovar{adpn ehBoreiute YR &R ; K6 isgryeazohdepeino@lytsupstithted owRR ' Y* is

xR BaY e PapERolcii alkyt. O Ros Heteaifr Ol g
hyBRRET, YPYS teiykE, n R0, lafd 36 80) ; R3 is R4; and R4 is

nor phol i ne or piperazine, optionally substituted 20

with one or nore |ower alkyl. In anather .enbodi nent,
In ppeveripien of Bermpioli Yels SevpdhpBisienof ard Ymgreingigpendently H or
lowhengin: Ris H -Rl, -RI-R2-R3, -RI-R3, or-R2-R3; Rl

is aryl, heteroaryl, cycloal kyl, or heterocycl oal kyl,

and is optionally supstituted with qgne or. nore Rl';

In @ag HarRtion pEFQrEpBnY ein erappl (Bhisherain/|and i) droirgependsagy H or
loJUIBKGH Wity 12 R ORISR DRARSER s B i s

al kyl, cyano, nitro, or Iomeg haloalhyl; WO 5
In 204 rGO0B6 3BRETUEPZOR &-Fo 7ROR s whereiRR 'jis pheByE@)pyridyl; R is —

C(:Zgﬁggzisg 8; ,;\a[(l :le%%}lg_ﬁ@(@&%&g&% @@%ﬁﬁ'&@%@@%&f@h@e’or more

lowardg@ipendent |y H, [ower al kyl, |ower al koxy, | ower
hal oal kyl, or |ower hydroxyal kyl; and q is 1, 2, or 3;

In one variation of Formula II, R is —-R'-R*-R*; wherein R' is phenyl or pyridyl; R* is —
C(=0);, RYisR:; R*is morpholine or piperazine, optionally substituted with one or more
lower alkyl; Y* is group (b) wherein Y* and Y® are independently H or lower alkyl; Q is CH,,
Y? is hydroxymethyl, Y' is methyl, n is 0, and m is 0.

In one variation of Formula I, R is R'; and R is pyrazolyl, optionally substituted with R".

In one variation of Formula II, R is R'; R! is pyrazolyl, optionally substituted with R"; Y* is
group (b) wherein Y° and Y® are independently H or lower alkyl; Q is CH,, Y? is hydroxy-
methyl, Y' is methyl, n is 0, and m is 0.

In another embodiment, the invention provides a compound of Formula II, wherein:

R isH,-R'-R'-R*-R* -R'-R’ or-R-R’:

R' s aryl, heteroaryl, cycloalkyl, or heterocycloalkyl, and is optionally substituted with R";
wherein R" is lower alkyl, hydroxy, lower hydroxyalkyl, lower alkoxy, halogen, nitro,
amino, cycloalkyl, heterocycloalkyl, cyano, or lower haloalkyl;

R®  is —C(=0), -C(=0)0, -C(=0)N(R”), «(CH,),, or —S(=0),; wherein R* is H or lower
alkyl; qis 1,2, or 3;
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R3 is Hor R4; wherein R4 is |lower alkyl, |ower
al koxy, am no, aryl, arylalkyl, alkylaryl,

wGkaDeowasr yl , al kyl heteroaryl, heteroaryl al kRCT/EP2009/057707
cycl oal kyl, al kyl cycl oal kyl, cycl oal kyl al kyl,
het er ocycl oal kyl, al kyl heteﬁgcycloalkyl or
heterocycloalkyl aIkyI and i's optlonally substi tuted

Rwi isH onB”;ovhermn B isdover akylbwetalkoroxioweoheterortipl eryl, arylalkyl,

hyd Ik r..al koxy., |tr ni,n
oy SR R ou R YR e PR Rl e e gontin.
C:-Eyclﬁﬂﬁvwﬂ] kyd rheil&ir‘]cbcyclilﬁalkyl alls}élhliﬂe@@@ﬁloalkyd bfﬂl-&@tero@}’ckbdﬂvy& alkyl,
a er in the ower a opti ona

isopt %SP‘??UBH%d Bith %ﬁ‘r%ﬂg%iwqr&éwi élyg@XwX@dlower

f r ﬁ%ﬁ)%&al QH\QelCanE@dy ﬁdl@@nolfntrh}’Qﬁlﬁ&byalll(p\{\@\{/er%h&%}fonyl or lower
am no, hal ogen, 1 1S | ower “al

Yzhﬂgﬂk%Qb wherein Y2a is H or halogen Y2b is Iomer
t 1 . .
24 ¥ LAY OSE Y R ARMAL NG TR o
eahhveYBIkyl 8 opticiexple @dl&ltntdtc}d Wwizh anodr nY@e Substiieniaclected from the
rein Y s halo ower al kyl tionally

L CRuP coreanatt e S sl ngne i BRI vo b i

Y'hydr@xylowcpumyl; al koxy, or halogen; nis 0, 1, 2, or 3
Y3 is, halggen or |ower alkyl, wherein the Iomer al kyl

Y’i sisopt poNak Mpersinn¥T it s Halagen Yonis Ieyrer atkyb ogtionally substituted
Su gﬁﬁl'o‘h%' Sf‘ﬁl%ress??'be%%%d {OnL '119&09%?%9?&%%5& HAQ)@QS

eag/hd,Yf $s Mdazenﬂ(@ﬁﬂy Yier Yaf’ M%Hdem WH& isdiaip g;tthaY:i Sis kvar alkyl, opt1onally
R T R N S RO ST TR

n is0,1,2, or3.

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

m isOorl;

Y4 s Y Y v or Y4
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, 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 substituted with one or more lower alkyl;

or a pharmaceutically acceptable salt thereof (compounds of Formula IT’).
In one embodiment of Formula I1°, Y is methyl.

In one embodiment of Formula IT’, Y? is hydroxymethyl.
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the group consisting of |ower hal oal kyl, hal ogen,
hydr oxy, am no, and | ower al koxy; Vie is |ower
w@yoboaleBy | , optionally substituted with one oOPCTBPM09/057707
substituents selected fromthe group consisting of
| ower al kyl, | ower hanaIkyI_,1 hal ogen, hydroxy,
30am no, and | ower al koxy; and Vid is am no,
In opt ebelimgntdlbetmylaiBo ik bndomes 6r nmore | ower al kyl ;
or a pharmaceutically acceptable salt thereof WO
PGE/ 1 Q5: -J13-.1n | @ty on of
Rl e R R T R e S S L A
I, nis O, and mis 0. In one variation of Fornula
In phg enodimentet Fgtmula 11 sY Dis nantiylm is9, @nd this @ne vari ati on
of Formula I'l, Y2 is hydroxynmethyl. 5 In one variation
I I, $p> Ny . Y1 t -
In ?Irl]e gﬁ%ﬁfﬁa@nt of F o%gul? ﬁFg‘%‘ nﬁfﬂ?&]{&??tg%y]?g’d hsy%?tgilygngst(ﬂé}lc} mis 0.
2

one varlation o

is 0, and mis 0. In one variation of Forrmula Il, Y
In ose embodmymet ptmuly1l’) Q imdHhyl , n is 0, and mis 0. In
one variation of Formula Il, Qis NH

In one embodiment of Formula IT’, Q is NH, Y'is methyl, n is 0, and m is 0.

In one embodiment of Formula IT’, Y? is hydroxymethyl, Q is NH, Y' is methyl, n is 0, and

mis 0.
In one embodiment of Formula IT°, Q is CH».
In one embodiment of Formula IT’, Q is CH>, Ylis methyl, n is 0, and m is 0.

In one embodiment of Formula II’, Y is hydroxymethyl, Q is CH,, Y' is methyl, n is 0, and

mis 0.

In one embodiment of Formula IT°, Y is methyl.

In one embodiment of Formula IT’, Y? is hydroxyethyl.
In one embodiment of Formula I1°, Y? is halogen.

In one embodiment of Formula IT’, Y* is group (a) wherein Y®isH, halogen, lower alkyl, or

lower haloalkyl.

In one embodiment of Formula II’, Y is hydroxymethyl, Q is CH,, Y' is methyl, n is 0, and
mis 0,and Y* is group (a) wherein Y° is H, halogen, lower alkyl, or lower haloalkyl.

In one variation of the above embodiment of Formula IT’ R is —-R'-R*-R*; 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.
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In one variation of Formula Il, Qis CH2. 10 In one
variation of Formula Il, Qis NH, Y2 is hydroxynethyl,
woro1oeoeses hyl , n is 0, and mis 0. In one variBCT/BP2009/057707
Formula Il, Qis CH2, Y2 is hydroxynethyl, Yl is
methyl, nis O, and mis O. one variation of
Forrmlall Y4 is group (a) wherein Y5 is H, halogen
In oateer Vatlktgdn ofdie dbowe rmhed imantofiFormgaly, Brie-R/aRi ;& 11onC(=O0)NH;

of Formul d., . Y4 i roup (a) wherein Y5 is H,
aﬁogﬁ{ a%o[\l/\/é? loavffeﬁyﬁ(ypor | ower hal oal kyl; Qis CH2, Y2

IS hydroxymsthyl YL is nethyl, nis O, and mis 0. In
In geteanv i edriation of thE@bonel cntiodjmdRt bSFerRiH U2, R3is RihardeR his pyrazolyl,

rldyl R2is - C=0); RBis R4; and
Opmn%@ ﬁﬂ?'ﬁ‘ﬁ%‘h"ﬁ% r pi perazine, optionally substituted
with one or nore lower alkyl. 20 In one variation of

In Eﬂé émb(ﬂhﬂnbnt O‘RFbﬁnulRl.I-’R?.2 1B$1yd1\®ﬁ§21h6ﬂh§il Blis N1, pHenykth®t, n is 0, and
yrid R4: R4 is m)rPhollne or

IS IS
m s Opép%}"‘ ﬁegm‘&b(ta? WH%TIGWyY sy ‘5%%1?19&% v ehkyb gelogrer hepalkyl.
| ower alkyl; Y4 is group (a) wherein Y5 is H, hal ogen,

In bﬁé’@tﬁb&hﬂﬁh‘ﬂmofgbnﬁlﬂw Vol 0@kl dulkiyl Q is CH2, Y2 is
hydroxymethyl, Y1 is nethyl, n |s 0, and mis 0. WO

2010/ 000633PCT/ EP2009,/ 0§7707 -14- 1 n one varjation of
In pRg pripedimpnt oRFpenyg 1T Me@@vﬁrommﬁ@ylpwa&?élzw is methyl, n is 0, and

m%m LR {?Msylo%&ba‘-ﬂt\-}llt uted with RI'. In one variation of
Formula I'l, Ris Rl; Rl is pyrazolyl, optionally

substituted wth Rl" Y4 is ou whe ein Y5 is H,

In RS BBHON PO Db byeTE SHEIT I 1S %RsﬁR‘r@ RS B phymy or
'- Sk hydr-ox M

py}‘l lbne}év aC?I éénﬂoﬁy %‘]ﬁ, E%Bm?ﬂ IHEI{pPgl 1$ 4(9 p'1 raglne szig?bllfsu%stltuted

withh@teair moYSloawed alkgl. ar e i ndependently H or I ower al kyl .

In another variation of the above embodiment of Formula IT’, R is —-R~R*; R? is —C(=0O)NH;
R’ is H or R*; and R* is lower alkyl.

In one embodiment of Formula IT’, Y? is hydroxymethyl, Q is NH, Y' is methyl, n is 0, and

mis 0, and Y* is lower alkyl.

In one variation of the above embodiment of Formula IT’ R is —-R'-R*-R*; 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.

In another variation of the above embodiment of Formula IT’, R is —-R~R*; R? is —C(=0O)NH;
R’ is H or R*; and R* is lower alkyl.

In yet another variation of the above embodiment of Formula II’, R is R'; and R is pyrazolyl,

optionally substituted with R"".

In one embodiment of Formula IT’, Y* is group (c) wherein Y and Y® are independently H,

lower alkyl, or lower haloalkyl.
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In one variation of Formula Il, Y4 is group (b)
wherein Y5 and Y6 are i ndependently H or |ower alkyl;
wa@i18/0@e23 Y2 i s hydroxynmethyl, Y1 is nethyl, PCI/BPDNI/057707
and mis 0. 10 In one variation of Fornmula Il, Ris
-R1- R2-R3; wherein Rl is pheTyl or pyridyl; R2is -
C(=0); R3is R4; and R4 i s norpholine or plpera2|ne
In ope cmbﬁaiulnyntsxﬁ EstmulmﬂédY wsmhdmﬁﬂngﬂlylnﬁzrle CHowér isanddyyl.n is 0, and

m \II\S;;bér%IgCI? Ywar I at | %Ewﬁerlel Y apl)l)(lir |6| | ? 1nI(DIE&end%nt y @085:1‘ aﬂﬁg or lower
hal4lkyR4 i s norphollne or pi perazine, optionally
substituted with one or nmore 15 | ower aIkyI Y4 is

in Fagilph g e o & ciodent PPl ek P et o

pyARYINKF is 4@(#@) Qeﬁ iaRY amy RS 1sQn01h3ﬁ01%Q)r\{)ﬂfekéﬁﬂeodSth)fnally substituted
Formula 11 s RI; and RL is pyrazol yl, optionally

M@tqfﬁmf%&)w&ifﬁ]ﬂ?ylm In one variation of Formula
I, Ris Rl; RLis pyrazolyl optionally substituted
In \éh(;tﬂer%rlatlo\ﬁ‘loﬂt@e éHoQé‘ Qmﬁ&)lmwted’f@oﬁnM§ 10 1sY5RaRe R’ is -C(=O)NH;
|ndependently Hor Tower alkyl; Qis CH2,
RliyHrao Ry 2mdrietimidwer wtkyl. s net hyl, n |s 0, and n1|s 0. In
anot her enbodi nent, the invention provides a conpound

r - -3, 1.
in 38 FEL el TS o e o Bt PG s s pc
optiondiigtsebstieyted wth Ryl , and i s optional |y substit uted
with RL'; wherein RL' is |ower alkyl, hydroxy, | ower
in R BB o b AR 1) £ By ARG8T o NI 30RO i 0, ana
m i‘séﬂ @ﬁdl Wls, gr&d (cp wh&eim0y > and G(*+) ﬂldepeﬁﬁeiﬁl)yl‘ﬂ{ 3w, alkyl, or lower
)q, or -S(=0)2; wherein R2' is Hor |ower alkyl;
ha@a or 3; WD 2010/ 000633PCT/ EP2009/ 057707 - 15-
R3 is H or R4; wherein R4 is |lower alkyl, |ower
In @hé‘@éﬁéﬂoh @me ab&teeeﬁmhhﬂém oﬁFdﬁnulaalIy IRedks KWLRZakk W'a¢ phenyl or
het er o , alkyl heterg , heteroaryl alkyl,
PYEG¥ 8 1qu9]( Ob|R<y$ Royed Bauwprphelm G RIneyazing mgnonally substituted
al kyl heterocycl oal kyl, or
E“%grgg¥%%ggktx%yglkyl and is optlonally substituted
with one or nore | ower al kyl, hydroxy, oxo, Iome
In Smfthle;rooayalmf thd adheee elabdxcbmynt df&looyela) 11nR iy o) & Rigs ~C(=O)NH;
R3GYANQ, 4Io hﬁ% fonyl or |ower haloalkyl; Qis
reln V i s hal ogen, hydroxy, or
Iomer aIkyI mhereln the I ower alkyl is optionally
In yetsbittutedtivh bhthomBowerenodansitbEForhudnts RalRdcareidR! is pyrazolyl,

o gﬁg @tggﬁﬁ&%§%8€§2?|8tlng of hydroxy, |ower al koxy,

In one embodiment of Formula IT’, Y* is group (b) wherein Y° and Y® are independently H or

lower alkyl.

In one embodiment of Formula II’, Y is hydroxymethyl, Q is CH,, Y' is methyl, n is 0, and
mis 0, and Y* is group (b) wherein Y° and Y° are independently H or lower alkyl.

In one variation of the above embodiment of Formula IT’, R is ~R'-R>-R? : 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.
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10 Y1 is Hor lower alkyl; Y2 is Y2a or Y2b; wherein
Y2a is H or halogen; Y2b is lower alkyl, optionally
waeasnitess ed with one or nore Y2b'; wherei n Y2BCT/EB2009/057707
hydroxy, |ower al koxy, or halogen; each Y2' is
i ndependently Y2'a or Y2'Db; erein Y2'a is hal ogen;
Y2'b is lower alkyl, optionally substituted vvlth one
In enotherveriatonigfthe alloge einhodvarchy of] Forthyld ABxR is +Rw8; R’ is —~C(=0)NH;

al koxy,4. or en nis 0, 1, 2, or 3. Y3 is hal ogen
R o ﬁloév\ﬁ/e’r %]?a? ¥ |?n the lower alkyl is optionally

subst ituted w t h one or nore substituents sel ected
In fyetmmnthlaevegfaﬁum of aabstel angbodfmdny df Borynuld Biver isdl 'kandyR ' is pyrazolyl,
am no, ; msQorl; 20 y4 is Yda, Y4b, Yic,
OPBPndrllc?u e(f\gnt% r halogen; Vib is lower alkyl,
optionally substituted with one or nore substituents

In $6¢ @Eb&EMER@TFbHeulgIDUY’ @chpaﬂosymatgyptg ik Nliﬁlehﬁineﬁﬂyk)ﬁhs 0, and
hal ogen, . hydr ox am no d. | oner al koxy; 25Y4c |s

m rs&AéPd Yy i1 Bamdp) wheisin % n%ﬂdl 39 age pelepandently Iﬁm }?“i’iﬁ alkyl

nore substituents selected fromthe group consisting

In @he VAWEBN @Hﬁ}é laboveQiod hddne af Kot @t ROE DR TRPAR O is Fhenyl or
anmi no, and | owgr al kog}é and Vid is am no, optional
an

py§dWsRT isutGEdOwIR hs Bri ifomerphelieror aifleydzincopptipnally subtituted
E]hﬂf . cceptabl e salt thereof (conpounds of
“iFor r?urq?a I‘% 0)% %%y?n one enbodi nent of Formula I1', Y1
is methyl. In one enbodi nent of Fornul a L Y2 |s
In hWh@)Wﬁ&ﬁdmf.the above embodiment of Formula II’, R is ~R>-R*; R is —C(=O)NH;

R’ is H or R*; and R* is lower alkyl.

In yet another variation of the above embodiment of Formula II’, R is R'; and R' is pyrazolyl,

optionally substituted with R"",

In one embodiment of Formula I, Y* is group (d) wherein Y° and Y° are independently H,

lower alkyl, or lower haloalkyl.

In one embodiment of Formula IT’, Q is CH,, Y' is methyl, n is 0, and m is 0, and Y* is group

(d) wherein Y* and Y® are independently H, lower alkyl, or lower haloalkyl.

In one variation of the above embodiment of Formula IT’, R is ~R'-R>-R? : 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.

In another variation of the above embodiment of Formula II”’, R is —RZ—R3; R%is —C(=0O)NH;
R’ is H or R*; and R* is lower alkyl.

In yet another variation of the above embodiment of Formula II’, R is R'; and R is pyrazolyl,

optionally substituted with R"",

In one embodiment of Formula IT’, Q is NH, Y' is methyl, n is 0, and m is 0, and Y* is group

(d) wherein Y* and Y® are independently H, lower alkyl, or lower haloalkyl.
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-16- I n one enbodi nent of Formula Il', nis 0, and m

is 0. I'n one enbodi nent of Formula Il1', Y2 is
wogdpososset hyl, nis 0, and mis 0. In one enbPdi/ERII/057707

of Formula I'l', Y1 is nmethyl, nis O, and mis 0. In

one embodi ment of Formula I15, Y2 is hydr oxynet hyl, Y1

is methyl, nis 0, and mis 8 5 In one errbodigrenlp of
In Po¢ varfagion bf the @N‘)‘s: anMpod inmeno nBF emindeokLiv@nis —8f —FFoRMR s phenyl or

yhlfji%l‘ %%sre%t(l\g) lﬁ: a8 %ﬁlag hh'},s Ihwh?lznegd); é)?pegazﬂ]let %‘pt}onaliljr ?ug)rsl[?tuted
witlbne\6t nicse ftehylkyl.n is 0, and mis O In one
enbodi nent of Fornmula Il', Qis CH2. 10 In one
ment of. Fornu Vi o,. B '
In OBt VARG O 4R BRI A 8- Ras or B A is "GO
R3|1§Hrbquﬁoggwrfe‘tlg1wwergky§ CH2, Y1 is nethyl, nis O, and

mis O |In one enbodi nent of Fornula II', Y2 is

methyl . 1 n_one enbodi nent of Forpula |1’
In Bf?toarneﬁ);‘i’é‘(%wlon 95the gbeyeendhod saantehborgrulay, rPulsaR » fumd RYjis pyrazolyl,
optidnd1§lsQB&Muted RitPRE embodi ment of Formula 11", Y4 is

group (a) wherein Y5 is H, halogen, |ower alkyl, or

| ower hal oal kyl. I n one enbodi nent of Formula | K , Y2

In prothgrenbegmanhyic ingertion oppyidey s cogipaencdhgfiF ormuladllo whesisin:

| omsie%{oalﬁ ,i@ Rsrsolgérﬁuﬁglg%zaﬂm%e%lﬂ Y5 is H hal ogen,

R' s aryl, heteroaryl cycloalkyl, or heterocycloalkyl and is optionally substituted with R";
wherein R' is lower alkyl, hydroxy, lower hydroxyalkyl, lower alkoxy, halogen, nitro,
amino, cycloalkyl, heterocycloalkyl, cyano, or lower haloalkyl;

R’ is -C(=0), -C(=0)0, —-C(=0)N(R?), -(CH,),, or —S(=0),; wherein R” is H or lower
alkyl; qis 1,2, or 3;

R’ is Hor R*; wherein R” is lower alkyl, lower alkoxy, lower heteroalkyl, aryl, arylalkyl,
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, oxo, lower
hydroxyalkyl, lower alkoxy, halogen, nitro, amino, cyano, lower alkylsulfonyl, or lower
haloalkyl;

Y' s Hor lower alkyl;

Y?  is Y*or Y*; wherein Y*is H or halo gen; Y?" is lower alkyl, optionally substituted
with one or more Y*'; wherein Y* is hydroxy, lower alkoxy, or halogen;

each Y* is independently Y or Y*"; wherein Y** is halogen; Y*" is lower alkyl, optionally
substituted with one or more Y ; wherein Y** is hydroxy, lower alkoxy, or halogen;

n is0, 1,2, or3;

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

isOorl;

Y s Y™ Y™, Y™, or Y wherein

=
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20 In one variation of the above enbodi ment of Fornul a
" Ris -R1L-R2-R3; Rl is phenyl or pyridyl; R2 is
WO g(160)063R3 is R4; and R4 is norpholine or pipRCHEPI969/057707

optionally substituted with one or nore | ower alkyl.

WO 2010/000633PCT/EP2009/057ZP7 -17- I n anot her

variation of the above embodinent of Formula Il', Ris
R2’43R318PR2fhak>g€¢( =0)NH, R3 is Hor R4; and R4 is | ower

:lr‘rbI%ﬂ di 1rsreox¥éfe¥kyg hearlly N Stl%]éecp w1t%§anet greragr%%ut%tltuents selected from

py r az othy kroup rabmmag on hﬂuﬂkyu haldgd, MydréxyRiminoSaddloaBealkoxy;

Formul a. |1 2 .i's hydroxynet hy
NHY Ylln?%w%ﬁ’ﬂw lksToptigngily %ﬁaﬂfﬁ%efiémﬁl ong QTP W%Oweﬁbselected

(a) WhegRimk XSup Sonklstifi2bOERE alk}qv‘l%%eﬁﬂlii&{ﬂ(yl q{al(ig%ﬂﬁ{ydroxy,
hal oal kyl . In one enbodi ment of Formul a

Iomeriﬁmnyﬁmdﬂﬁwﬁﬁ@ﬂ%mﬁﬁmm ment of Fornula ', Y2 is

hy%‘o Q%'ﬁ%o?tlo(% 1 M?llt(eﬁllwﬂthiﬂ{ge trlﬂ%re loQVer Ak b and m

is 0, BA I'mn onhe variatron of
or tipRaraxoseicelpadeprerit szﬂfthE@bfml all'" Ris -RI-R2-R3; R1
i s phenyl or pyridyl R2is -C(=0); R3is R4; and R4
i S o olin zi ne ptionally substituted
InﬂP?ﬁngﬁgmgwo ‘ﬁ%gﬁf Fﬁ?ﬁhqln anot her variation of
t he above enbodlnent of Formula Il', Ris -R2-R3; R2

In ose eraindi;of R3rnmda HIH isRdandands (R4 i s | ower al kyl. 15
In one enbodi ment of Formula Il', Y2 is hydroxynethyl,

IS . Y1 is nethyl, pn is 0, an is 0, and Y4 is
Inﬁ%%%ﬁ£gﬁl %pf?ﬂnﬁﬂ%¥bé¥iQ@WSﬁkﬁ?egﬁg1above enbodi ment
of Formula Il'" Ris -Rl-R2-R3; Rl is phenyl or
In p¥¢ brelyddimBR of Fork(lzO); YRS nmh@hyR4n iahmand4 is 6. mor phol i ne
or pi perazine, optionally substituted wth one or nore

1o e et Bl P R Bk 301 dpy C5 B and m i 0
-C(=0)NH, R3 is Hor R4; and R4 is lower alkyl. In yet

In dn@tMBsdivant AFomuliIIt tréisamw}e. enmbodi ment of Formul a
e, R is Rl and Rl is pyrazolyl, optionally
subst ted Rl ,. .ln one enbodi ment of Formula

In B bt gl B T i b oV atla vo. ar e
|ndependently H, 25 | ower alkyl, or |ower hal oal kyl.

In one embodiment of Formula ITI, Y? is halogen.

In one embodiment of Formula ITI, Y* is group (a) wherein Y®isH, halogen, lower alkyl, or

lower haloalkyl.

In one embodiment of Formula ITI, Y is hydroxymethyl, Y'is methyl, n is 0, mis 0, and Y*
is group (a) wherein Y° is H, halogen, lower alkyl, or lower haloalkyl.

In one variation of the above embodiment of Formula III, R is ~R-R%R® : 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.

In another variation of the above embodiment of Formula ITI, R is -R*-R*; R? is —C(=0O)NH;
R’ is H or R*; and R* is lower alkyl.
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WO 2010/ 000633PCT/ EP2009/ 057707 -18- I n one enbodi nent
of Formula Il1', Y2 is hydroxynethyl, Qis CH2, Yl is
woreaibgioe3h is 0, and mis 0, and Y4 is group (BYT/EP2009/057707
wherein Y5 and Y6 are independently H, |ower alkyl, or
| ower hal oal kyl . In one vakrjation of the above
enbodi nent of Formula Il', RTs -Rl-R2-R3; Rl is
In yhtemptheoyarBtipy of ty kkbovRZnibwding(nt0f Forrails HI,R4is RinahdrR' is gyrazolyl,
rpholine o i perazine, optionally substituted with
Opgﬁ%a?lgrsuﬁ) tgueteci\g\%é% al kyl. In another variation of the
above enbodi nent of Fornmula I1', Ris -R2-R3; R2 is
In o e@hddiineRD fiFernkhilo IITRY? isanclipR4) wherbimiErand Méyake independlamtly H,
| et arfot tlwer a i@(tkgn of the above enbodi ment of
opgratiilprigwer haloakyy - and R1 is pyrazolyl, 10
optionally substituted with RL'. In one enbodi nent of
In 66¢ edb&limknt,of ¥3romsla IMAY O heioRYiethQ, ivS id¥rkthYlln iis0, m is 0, and Y*
. methyl, nis 0, ang mis O, and Y4 is u%roup (c)
iS GHoBP éﬂ heEsin ¥aand Y apts indsaeplendeHt loyerplkyloqielowsr kajpalkdy
| oner hal oal kyl . In one variation of the above
In AP OHABALT BF abSeBrhRddInhent oF drinutHE, R RR_IRLRP:R ! is phenyl or
phenyl or 15 p%r‘ldyl; RZis -C(=0); R3is R4; and R4
pyridylaBr shéiGFAs Foris Bi:gad &z ismeorpbelinear alieyazéghentionaegpbstituted
WS ower al kyl. In another variation of
Wlméed%é)g%\%@g)ndégg]%#ént of Formula Il', Ris -R2-R3; R2
is -C(=0)NH;, R3is Hor R4; and R4 is |lower alkyl.
In ko thetvagatinhathe/zhovat mbed ioent dfé oahate dlle R dR mBAL R G ~C(=0)NH;
sFopmula 11/ 54.R IS ..and RL is pyrazolyl, 20
Réi)%‘iocganm Efn)ﬁl%d%lsot“fetrl%gld with RLl'. In one enbodi nent of
Formula 11", Y4 is group (b) wherein Y5 and Y6 are
In iyetdmp erchedriatiyn bf the abowemballaydnt of Foranda HiOdiRteatd RY is pyrazolyl,
Fornula I1', Y2 i$ hydroxynmethyl, Qis CH2, Y1 is
Opﬂglfﬁg’lsﬁbsﬁmft%dwth d mis 0, and Y4 is group (b)
wherein Y5 and Y6 are independently H or |ower alkyl.
In 3he tRb&TiRcmaTiFain@s 10 Yt Rerapaypwhebndy Teaty ‘eie maepeatiéntly H
1", Ris -Rl-R2-R3; Rl is phenyl or pyridyl; R2 is
orlgye@lyl.R3 is R4: and R4 is morpholine or piperazine,
optionally substituted with one or nore | ower alkyl.
In one embodiment of Formula ITI, Y is hydroxymethyl, Y'is methyl, n is 0, mis 0, and Y*

is group (b) wherein Y° and Y® are independently H or lower alkyl.

In one variation of the above embodiment of Formula III, R is ~R-R%R® : 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.

In another variation of the above embodiment of Formula III, R is —R2—R3; R%is —C(=0O)NH;
R’ is H or R*; and R* is lower alkyl.

In yet another variation of the above embodiment of Formula IIL R is R'; and R is pyrazolyl,

optionally substituted with R"",

In one embodiment of Formula ITI, Y* is group (d) wherein Y and Y® are independently H,

lower alkyl, or lower haloalkyl.
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WD 2010/ 000633PCT/ EP2009/ 057707 -19- | n anot her

vari ation of the above enbodi nent of Fornula Il', Ris
WO RROBMG3R2 is -C(=0)NH, R3 is Hor R4; and RAPCHEPOEH57707

al kyl. In yet another variation of the above

enbodi nrent of Fornula II", R?s Rl; and Rl is

pyrazolyl, optionally substl ut ed vvlth R1'. 5 In one

In en@cmbcvfbmt:ntc@ff Fronuty IH Yf is hy¥@xymetyld ¥ossymethily h js @i s 0, and Y*
s Do (R Vo Yoot e RRAUT, ufr rf hor Enle b A

al kyl. I'n one variation of the above errbodl ment of
In Bo¢ varlagioh bf the Bbde enmbdﬁazenRBdeamlmasnplmmle eR’—By;rR 'dy phenyl or
R 4 i.S not or
pygﬁﬂeﬁﬁcﬁé bb& T @ RS S Eom ol RSl om Py wbstiuted
wﬁlpdmror@{&fé/lowel@k&n anot her variation of the above
errbodlrrent of Forrrula 1", Ris -R2-R3; R2 is

I S or R4; and R4 is |ower alkyl , y
In a%hﬁéf@ﬂ%tm Ooftﬂilf‘o%boasf emh%dl%m FermgdailHeRtis ok 1Eo»r1?«fuﬁ aC(=O)NH;

R3id i or R shd¥ig ﬁ%\%rﬁﬂ(yl s pyrazolyl, optionally
substituted WI th I n one errbodl ment of Formul a

1", Y4 is PF wherein Y5 and Y6 are
In D’ﬁ@@@@lﬁ’d@mﬂyﬂ the 8bgsvearbogimapit of Berniuga b, FaisiRoamdyR ' is pyrazolyl,

rof Formula IIl", Q|sCH2 Y1l is
Oplgnaglr}]’%}l nis \g?ma{nd mis 0, and Y4 is group (d)

wherein Y5 and Y6 are independently H, |ower alkyl, or
In igather ehdlodahdaylthe invémion peowdes isapnppuref oftfeemalsdVewherein:

errblntlozFrisll' 3|s -R1I-R2-R3; Rl is
ph ﬁ’l Iﬁgr pyk %R% % ]ﬁglls R4; and R4 is

R'noik Bi‘}@he&ﬁioai’yl wcnxexmaﬁndmeteamtymoﬂayl yhdsivbptidrially eﬁbsﬁﬂlted with R";
W|th one mor e ovver al k | n. anot her variation

t he %B\/% é%nlewali Aot hygroxye rfayqrpxyaﬂﬁ? lgwenrgkqyy, héﬁ&geﬂ nitro,
| S amfrlo” %Lc%ﬂlkﬁ%eie?odﬂc%ﬁlk%cye@i% oftBwkShd Qg al kyl. In

yet anot’her vari ati on of bove enbodi rrent of

R¥Foismél(a0N1 C(~ @)G)SQJEEEO)W)RiCHs)q pyr-agdPyl whasginiRoniaH gr lower
su% ) qlil§ Fdz \Sﬂ-h R1'. WO 2010/ 000633PCT/ EP2009/ 057707

R® isHor R4;

R* is lower alkyl, lower alkoxy, lower heteroalkyl, aryl, arylalkyl, 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, oxo, lower hydroxyalkyl, lower
alkoxy, halogen, nitro, amino, cyano, lower alkylsulfonyl, or lower haloalkyl;

Y' is Hor lower alkyl;

Y?  is Y*or Y*; wherein Y*is H or halogen; Y?" is lower alkyl, optionally substituted
with one or more Y*'; wherein Y* is hydroxy, lower alkoxy, or halogen;

each Y* is independently Y or Y*"; wherein Y** is halogen; Y*" is lower alkyl, optionally
substituted with one or more Y ; wherein Y** is hydroxy, lower alkoxy, or halogen;

n is0,1,2, or3.
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-20- In one variation of the above enbodi nent of
Formula Il'", Ris -Rl-R2-R3; Rl is phenyl or pyridyl;
WOR201080068% =0); R3 is R4; and R4 is norphol i ne BCT/EP2009/057707
pi perazine, optionally substituted with one or nore
| ower al kyl . I'n another vapiation of the above
enbodlnent of Formula Il', Ris -R2-R3; R2 is
Y. (X$MMm$nOBMRQerwHWmemﬁheawerWylsopnmgwyawkyhnﬂlwnhoneor
%gt}nr(r)% ne ?t?uﬁen\{%srelea(l:tteﬁlo{?o ]‘:hgtgaﬁupac%%sgtme n%%lroxg Pwsr aq((?x)y amino,
subﬁihmm§ﬁﬁ with RL'. In another enbodlnent t he
|nvent|on provi des a conpound of Fornul a III wher ei n:
mR D9 Rl, -RI-R2-R3, -R1-R3, or-Re-R3; wherein 10
Y4Rlls'§433T‘§’|Y4°r&t¢p Qafeddin cycloal kyl, or
het rocycloa1ky| and is optlonally substituted with
R1Y:" vikét @ihalagen; i s | ower al kyl, hydroxy, |ower
hy C%mo \FéflaH%/l %ﬁ@!ﬂn "ﬁ]gr glf)%tu[t&?\k/ﬁlg Gl oﬂ{rl&re%ubs?lmeﬂg’selected from

cycloa cyc cyano,

h aI oal tky IgtouBZOmSStm@(of-HaloalkﬁI( h?a(]c)@n h}ﬂr@@) MO, dnd lower alkoxy;
or | ower

o a0y gy RS bl e FroR P iibelected
al kyl, frdR\Rs @Lﬁﬂ(éﬁfﬁhstlﬁimbweﬁilﬁﬁol@%ﬂlaloaﬁkﬂ|halogen hydroxy,
aryIaIkyI kylar eteroaryl, alkyl heteroaryl,
heterd%mypf@ﬂkvwﬂ7 yoridkyl , al kyl cycl oal kyl ,

Cygho I al

he?trgié/ P§%¥mngghﬁﬂ é%%%@€$oé{k(ﬁéﬁ%%rﬁmyand 'S
oramhmnmahhmamwhsmmmmeedtwmmbfone or nore |ower alkyl,

hydroxy, oxo, | ower hydroxyalkyl | ower al koxy,

InP% lggﬁgﬁg#&gﬁgnvagﬁg’ls ﬁallomer al kyl sul fonyl , or

Y4 over al kyl; Yis Y2a or
Y2b; wherein Y2a is Hor halogen; Y2b is Iomer al kyl ,
In opd eraba@limyntofibstmidlaléoh sidkdndome ®r nore Y2b' ; wherein
Y2b' is hydroxy, |ower alkoxy, or hal ogen; each

Y2' ndependent.| v, Y, za o ‘b, wherein Y2'a is

in {8 o SRS POGR iy T o P HroXpiaar | v Dsuibet fut ed
with one or nore Y2'Db' mhereln Y2' b' is hydroxy,

In bﬁ@l\aﬁb(aluklemy),fFOﬁmha[\ﬁg?hls nicshyd, nls 0 d @ris @; Y3 is
hal ogen or | ower al kyl, wherein the |ower alkyl is

optional.l SE$Stltu W th, one 0 e suEstltu

B L LA it fgpfmis 0.
al koxy, am no,

In one embodiment of Formula IV, Y? is methyl.

In one embodiment of Formula IV, Y? is hydroxyethyl.

In one embodiment of Formula IV, Y is halogen.

In one embodiment of Formula IV, Y* is group (a) wherein Y? is H, halogen, lower alkyl, or

lower haloalkyl.

In one embodiment of Formula IV, Y? is hydroxymethyl, Y' is methyl, n is 0, m is 0, and Y*
is group (a) wherein Y is H, halogen, lower alkyl, or lower haloalkyl.
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WO 2010/ 000633PCT/ EP2009/ 057707 -21- Y4a is H or

hal ogen; y4b is |lower al kyl, optionally substituted
W1/ 0ewas or nore substituents sel ected from PCT/EP1969/057707

group consisting of hal oal kyl, hal ogen, hydroxy,

am no, and |ower alkoxy; y4dc,is |ower cycloalkyl,

optionally substituted with one or nore substltuents
In 9u¢ wartatidn 5f thombeveenghodimene oﬁl"scrrsmilar@’ & is HBweR BRI/ lis phenyl or
pynﬁ% Oxyf]ala q ; 3’15, Eagmgaﬁgis méé | §h lcir?lgero I"?I%{ gl\fvesutbﬁtltuted
withgheQi niodE bw}eﬁmm. al kyl ; or a pharnmaceutically

acceptabl e salt thereof In one enbodi ment of Formula

In ppqthenAridsios LY sHore CpbOdiogh i FaRBUATReR & g Rttt aC(-OINH:

Rﬂﬂjiorﬁz;ﬁ@jhygkg%yagyhyl I n one enbodi ment of Formul a

[11, Y1 is nethyl, is 0 and mis 0. In one
enbodlmant of Fornul [11, Y2 is_hydroxynmethyl, Yl js
In ygl qppher yarjagion ohihg ah@\feser@odlmﬁnéﬁ% ‘éfﬁ%’é"’dm y%f and R"is pyrazolyl,

opF@ﬁdf‘;’r'sﬁbs‘tﬂtdted%%hRS methyl. 15 In one enbodi ment of
Formula 111, Y2 is hydroxyethyl.

In one embodiment of Formula IV, Y* is lower alkyl.

In one embodiment of Formula IV, Y? is hydroxymethyl, Y' is methyl, n is 0, and m is 0, and
Y*is lower alkyl.

In one variation of the above embodiment of Formula IV R is —-R'-R*-R*; 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.

In another variation of the above embodiment of Formula IV, R is —-R—R*; R? is —C(=0O)NH;
R’ is H or R*; and R* is lower alkyl.

In yet another variation of the above embodiment of Formula IV, R is R'; and R is pyrazolyl,

optionally substituted with R"",

In one embodiment of Formula IV, Y* is group (c) wherein Y and Y® are independently H,

lower alkyl, or lower haloalkyl.

In one embodiment of Formula IV, Y? is hydroxymethyl, Y'is methyl, n is 0, mis 0, and Y*
is group (¢) wherein Y° and Y® are independently H, lower alkyl, or lower haloalkyl.

In one variation of the above embodiment of Formula IV, R is ~R-R%R® : 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.

In another variation of the above embodiment of Formula IV, R is —-R—R*; R? is —C(=0O)NH;
R’ is H or R*; and R* is lower alkyl.
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In one enbodi ment of Fornmula Ill, Y2 is halogen. In

one enbodi nent of Formula I1l, Y4 is group (a) wherein
WO'20108004633 hal ogen, | ower al kyl, or | ower hal oaP®EEP2009/057707
In one enbodi ment of Formula 111, Y2 is hydroxynethyl,

Yl is methyl, nis 0, mis Oyc,and Y4 20 is group (a)
wherein Y5 is H hal ogen, |ower alkyl, or |ower
In yet anathiey variatinn ofithe wheveznitod inafnt pABoratby/ BV, dris i anshR ' ispyrazolyl,
ornmula L1, Rjsr-RL-R2-R3; Rl is phenyl or pyridyl;
opE@uﬂ%sy@%@%?%wﬁgﬁis R4; and R4 is norpholine or
pi perazine, optionally substituted with one or nore
In bosvembalitayht.of Fodnd 0 19/ 006 §83PCH) ERIOAY 0ind A0 Are id@epehdently H or
| et arfot her variation of the above enbodi nent of
ovgratia 11, Ris Rl; and Rl is pyrazolyl, optionally
substituted with RL'. In one enbodi nent of Fornula
In bhd emd@Himent@F el IV WiEik @iyroXpmatdl, Y6 isanehyl, n is 0, m is 0, and Y*
. independently.H |ower al kyl, or |ower haloalkyl. 5 In
is gioBp rofert 2o YEgiedndeaendently Horilewenpdvbxymet hyl , Y1
is methyl, nis 0, mis 0, and Y4 is group (c) wherein
In ¥Rc MHhti¥R o Bthe abSdeRedd Bidnt ¥ Fornfu@aY, Redk KR ROR’:IROWEphenyl or
hal oa% kyl. In gne yariation of the above enbodi nent of
pyréylaB( & 1A(FO):R jisR™:rad R2 ispgorphalinesor pinsrzincopptisppliigubstituted
wi%zoﬂe%rhgre:%erﬁ f‘s R4; and .R4 s mor phol i ne or
pi perazine, optionally substituted with one or nore
| ower al kyl. 10 In another variation of the abogve
In endsbetivasionaff tiRoshont ambodimeR df§ ormala RY; RR2-R'sR’; R” is ~C(=O)NH;
3~ C((=0),NH; is Ho 4; and R4 is lower alkyl. In yet
I{é%ofﬁé%’%%ﬁ?g ?@ﬁr%%yﬁhe above enbodi ment of Fornul a
1, Ris Rl; and Rl is pyrazolyl, optionally
In yethsbibettatition bhthRbbove emboldiman of Berhmdki IR isat'; &ar R ayrazolyl,

11, Y4 is oup (b) wherein Y5 and Y6 are
0PPW%%B§HH%WP&£W¢£E5-or | ower al kyl. In one enbodi nent

of Formula I'll, Y2 is hydroxynmethyl, Y1 is nethyl, n
In bfic ©mbddimentdf FantulY V] ¥ @zedip (APWhabiareiand ¥5 aadiddf@ndently H,

are independently H or |ower alkyl. In one variation
lower 4l %%Whé]r?éﬁﬂl-nent of Formula Ill, Ris

-R1-R2-R3; RL is phenyl or pyridyl; R2is -C(=0); R3
In bic EftbodMentRAF FoamRIPhe? i MG dRkyRERG, &2 id1RethPIPh lisanah [sY0, and Y*
substituted 20 with one or nore |ower alkyl:
is group (d) wherein Y° and Y are independently H, lower alkyl, or lower haloalkyl.
In one variation of the above embodiment of Formula IV, R is ~R-R%R® : 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.

In another variation of the above embodiment of Formula IV, R is —-R*-R”; R* is —C(=0O)NH;
R’ is H or R*; and R* is lower alkyl.

In yet another variation of the above embodiment of Formula IV, R is R'; and R is pyrazolyl,

optionally substituted with R"",

In another embodiment the invention provides a compound of Formula V, wherein:

R isH,-R',-R'“-R*~R*-R'-R’,or-R*-R’:
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In anot her variati on of the above enbodi ment of

Formula Ill, Ris -R2-R3; R2is -C(=0)NH, R3 is H or
WERAN10a0d3R4A is | ower alkyl. In yet another varPGI/ER2009657707
t he above enbodi ment of Forrmula Ill, Ris Rl; and Rl

is pyrazolyl, optionally sub?Iﬂtuted with RI'. 25 In
one enbodi nent of Fornula I Y4 is group (d) wherein
R'Y5is ant hegreard, cm{@fﬂ@ﬂxdne rhlteieyocwloalby\leandaﬂs kplignay subsvierted with R';

h I
a %(Q:‘% lg rFEIRX{ve %3?6%’/3 ower 8}9}% Z}E\%e?r allg(%:)’%/y]illalogff nitro,

I Saﬂﬂiﬁioch,loall’k;il Sle&;rod’j?closlk@]. cm@ diillovVSr Igil@l]lgll( d) wherein
,Y5 and Y6 are i nde ended1 5 ovver al kyl, or lLower
R’haisodf ®). ~CEPIH-ofhd—RN R cSﬁ P S (DI ERB & irErr lower

ofal@rqqggzlb}g, Ris -Rl-R2-R3; Rl is phenyl or
pyrid R2'is -C(=0); R3 is R4; and R4 is norpholine

Ror isgil péRaszhq:éem Bptsilowen alkyldawet dlkave VT Wktetoatiyk aoi, arylalkyl,

gD rr%%&!a%ﬁ{eteg{? l alk %e?%}%ryleéft&%r 11)’%11(% C}%é&e{ﬂgﬁ ﬁpﬁ ¥S§cloalkyl,

- C(:yd]k)dﬂbyl a]RSrl ihstei'cbcwloﬂkyl alkd Heteroscloalst, oﬁhéwﬂocydldmlly}éhlkyl
anot ation of the above errbodb[lggtnhé{ f For rru

er
N Pncp R OPEO ly subxgtgd with gos ofperylowy J&fY 00, lofer
subsdrokyHied w&m%ky, halchMni@O O4Rigs, ARG b wiE AlkylsultBnyl, or lower

i nvention provi des a conpound of Forfula IV, wherein:
R haloglkyl. R1, -R1-R2-R3, -R1-R3, or -R2-R3; wherein Rl

| S t ern I | ..
Qo M CH R R e ) Balobn. 1R bigl: G EN irein e
| oveever alklyyis ophmmﬂlgxybsnhmwewn]m gk axyak kybstitdeowselected from the
al kox hal o C[n tr am.no, cycl oal 5 [,
oL B REeD M Ry AR B SR it 15 mo i s

Y- C{3@br lowlet YR, - C(=0) N(R2'), (CH2) q, or -S(=0) 2
V\,hereén R2' is HO{Iovver al ky is 1, 2, or 3;

Y | sistY ‘opr R4 WRareinsY T g or AplRgn; YF olwécrwemallwwptlmt%ﬁubsﬂmted
(kxf?t?l%ﬂg Y tnore® 2}61 ere)ﬂ phoky :hydlﬂkg XJ)\%ryalllfox af&%re%{ Kyl

eteroaryl eter oary
eady‘cf mmagpendwlw% lok T *:aY %\is halog@neah deéI@dﬂt}RWptlonally

a' 5 {&gt S %X & QA v 4 PTG Kk o Ko
n is O, 1,2, o0r3.
Y®  is halogen or lower alkyl, wherein the lower alkyl is optionally substituted with one or
more substituents selected from the group consisting of hydroxy, lower alkoxy, amino,
and halogen;
isOorl;
Y ois Y™ Y™ Y™ or Y,

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, 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 substituted with one or more lower alkyl;
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substituted wth one or nore | ower al kyl, hydroxy,
oxo, |ower hydroxyal kyl, | ower al koxy, hal ogen, nitro,

W@ 10000683 ano, | ower al kyl sul fonyl, or | ower hedCEPI0YI/957707
Y1 is Hor lower alkyl; -2 Yis Y2a or Y2b; wherein Y2a
is Hor halogen; Y2b is Iomgﬁ al kyl, optionally
substituted 25with one or nore Y2b'; wherein Y2b' is

or pyptiamegsuticelerccaptildr yalt herentl ogen; each Y2' is
i ndependently Y2'a or Y2'b; wherein Y2'a is hal ogen;

InggéEh$5ﬁ&é¥%?&F§kﬁ%%g}ﬁ@%%ﬁ%ﬁ&ﬂy substituted with one

nor e i's hydroxy, |ower alkoxy,
or halogen; nis 0, 1, 2, or 3. WO
In 204 OhDAHBSBRCTFHERIOVIQUS TN -24- Y3 is hal ogen or
| ower al kyl, wherein the |ower alkyl is optionally

] ' . Ftuents sel ected
In??%%%P%g&ggéﬁggggﬁgség?ﬁggggwﬁy%?lXy, | ower al koxy,
am no, and halogen; ms O or 1; 5 vt is yda, y4db, Y or
In yddsmbdgrbmentrof ¥ danuls Vinoy 0,atl oge®;, y4b is | ower al kyl ,
optionally substituted with one or nore substituents

ed fro 295,Q C i sti. f, hal oal kyl ,
o {5 Rkl gt o ¥ S-S RRELE 18, P RO
| ower cycl oal kyl, optionally substituted with one or
In ppe embatimtatofEntnsuls &, & fsedethyl, n is 0, and m is 0.

In one embodiment of Formula V, Y' is methyl, Q is CHp, nis 0, and mis 0.
In one embodiment of Formula V, Y2 is hydroxymethyl, Y'is methyl, n is 0, and m is 0.

In one embodiment of Formula V, Y? is hydroxymethyl, Y' is methyl, Q is CH,, n is 0, and m
is 0.

In one embodiment of Formula V, Y? is methyl.
In one embodiment of Formula V, Y? is hydroxyethyl.
In one embodiment of Formula V, Y? is halogen.

In one embodiment of Formula V, Y* is group (a) wherein Y? is H, halogen, lower alkyl, or

lower haloalkyl.

In one embodiment of Formula V, Y? is hydroxymethyl, Y' is methyl, Q is CH,, n is 0, and m
is 0, and Y* is group (a) wherein Y? is H, halogen, lower alkyl, or lower haloalkyl.

In one variation of the above embodiment of Formula V R is -R'-R*-R*; 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.

In another variation of the above embodiment of Formula V, R is -R*-R*; R? is —C(=0O)NH;

R’ is H or R*; and R* is lower alkyl.



10

15

20

25

10from the group consisting of |ower alkyl, |ower
hal oal kyl , hal ogen, hydroxy, am no, and |ower al koxy;
w@edopd@3i s anmi no, optionally substituted w t hPGIEP2909/057707
nore | ower al kyl; or a pharmaceutically acceptable
salt thereof In one enbodinment of Fornmula IV, Yl is
methyl . 15 In one enbodi ment “of Formula |V, n IS O and
In (yeti anotier Yariaoe o &tirb et weenibodimeRoe Fiidraulay, R R'sand R is pyrazolyl,
rone enbodi ment of Formula IV, Y1 is
Op?}é?%lglls}{g&ﬁqud‘dlt%%d mis 0. In one enbodi nent of
Formula 1V, Y2 is hydroxynethyl, Y1 is nethyl, nis O
In andembodiment of Fonmea ¥yyddl et alkbfl. Formul a 1V, Y2 is
methyl. 20 In one enbodi ment of Fornul alV, Y2 is

tn A SR s R 8 S TR st 0 eyl § i G s 0 ana

is Q. ahdwies Riwer iyl s H, hal ogen, |ower al kyl, or |ower

hal oal kyl . I n one enbodi ment of For nul a IV Y2 is
h drox Y1l | 0, d.Y4 25
in DY AR b e ER L O F oY & o Redr Koy P or

pyHeyeRr’ Ralc@abk’®.is RWehd @\1@/1991%31%{%(&/&%2&%{ %MQIYy substituted

with one or more lower alkyl.

In another variation of the above embodiment of Formula V, R is -R*-R*; R? is —C(=0O)NH;
R’ is H or R*; and R* is lower alkyl.

In yet another variation of the above embodiment of Formula V, R is R'; and R is pyrazolyl,

optionally substituted with R"",

In one embodiment of Formula V, Y* is group (¢) wherein Y> and Y° are independently H,

lower alkyl, or lower haloalkyl.

In one embodiment of Formula V, Y? is hydroxymethyl, Y' is methyl, Q is CH,, n is 0, and m
is 0, and Y*is group (c) wherein Y? and Y® are independently H, lower alkyl, or lower
haloalkyl.

In one variation of the above embodiment of Formula V, R is ~R-R%R® : 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.

In another variation of the above embodiment of Formula V, R is -R*-R*: R? is —C(=0O)NH;
R’ is H or R*; and R* is lower alkyl.

In yet another variation of the above embodiment of Formula V, R is R'; and R is pyrazolyl,

optionally substituted with R"",

In one embodiment of Formula V, Y* is group (b) wherein Y? and Y® are independently H or
lower alkyl.
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-25- In one variation of the above enbodi nent of
Formula IV, Ris -R1-R2-R3; Rl is phenyl or pyridyl;
WOR201080068% =0); R3 is R4; and R4 is norphol i ne BCT/EP2009/057707
pi perazine, optionally substituted with one or nore
| ower al kyl . I'n another yariation of the above
enbodi nent of Fornmula IV, RisS -R2-R3; R2 is -C(=0)NH
In snRmbaditensrof Rarmulay , K4 is hydraxymretial, R/ |is methyl& isdifbt hév0, and m
. yari.ati.on of .the abo eppodi nent _of Fornula |V i's
s e S O BRI PR B TR POl Bl
R1'. In one enbodi nent of Formula IV, Y4 is | ower
In ah&k ydriation of thn above cartiod ohhave nf FatnukoYy nRi lisa-R'VR*-Y3: Rsis phenyl or

hydr gx) hyl, sY1 _ is nethyl, is 0, .and.mis. 0O, and .
PYTé%YE ?ég%lt( ﬁébérR at ﬁy@?lg?% I%H%IPS%“}%‘F P B ?@loﬁﬁlboﬁl%smted
witdRdr e lofer FRgMUl @ 1V Ris -RL-R2-R3; Rl is phenyl

or pyridyl; R2is -C(=0); R3is R4; and R4 is

m)rﬁhol i.ne or_ piperazine, optionally substitut,ed,wth
In gpothesvarigfion qfdligesboxe gippodiment qffogRwa e R i aRidt § BniSoC(FOINH;

rRGOA RROVa(aERegWwRRikyPf Formula IV, Ris -R2-R3; R2 is
-C(=0)NH, 15 R3is Hor R4; and R4 is lower alkyl. In

yet another variation of the above enbodi nent of

In eframaihgr yapatign pEthrabovgenbrdimant phiremla, R R i bR | iy pyrazolyl,

i | ". In one enbodi nent of Formula IV,
Op@%@%%ﬁge%;tﬂ\%hér ein Y5 and Y6 are independently H,

| ower al kyl, or |ower haloalkyl. 20 In_one enbodi ment
In ohe EpborlimantofFotviulp ¥, iy dv grrymeh wgaereinyy” sl Yearhyrdependestly H,
0 I S and. Y4 is group (c) wherein Y5 and Y6 are
IOW%T&?EYé’nO&E%‘?TT@aHa y%Wer al kyl, or lower haloal kyl. In
one variation of the above enbodi ment of Fornula IV, R

In bse eRiodRReRf FRAmils Vp Né iythethyl, Qyis Cily) 1 isR2andsm-1), =0 Y*is group

R3 is. R4; R4 i s rpholine o i perazi ne,
RS o Y aE: neBa Y h | Al R R bBetkh ey
WD 2010/ 000633PCT/ EP2009/ 057707 -26- In yet anot her

In bA¢ Vatation opihe tab&vcalnodingsnb ofiF sranila ViR RORIURAR M Rphényl or
Rl, and R1 islﬁyragol Cyil 4.optionally substituted with |
pypgyl; R™is —C(=0); R™71s R"; and R" is morpholine or piperazine, optionally substituted

with one or more lower alkyl.

In another variation of the above embodiment of Formula V, R is -R*-R*: R? is —C(=0O)NH;

R’ is H or R*; and R* is lower alkyl.

In yet another variation of the above embodiment of Formula V, R is R'; and R' is pyrazolyl,

optionally substituted with R"".

The invention provides a method for treating an inflammatory and/or autoimmune condition
comprising administering to a patient in need thereof a therapeutically effective amount of

the Btk inhibitor compound of any one of the above Formulae I-V or variations thereof.

The invention provides a method for treating rheumatoid arthritis comprising administering
to a patient in need thercof a therapeutically effective amount of any one of the above

Formulae I-V or variations thereof.
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In one enbodi nent of Fornula IV, Y4 is group (b)

wherein Y5 and Y6 are i ndependently H or |ower alkyl.
w®2010/000%83 enbodi ment of Forrmula IV, Y2 is PCT/EP2009/057707

hydroxynethyl, Y1 is nethyl, nis O, mis 0, and Y4 is

group (b) wherein Y5 and Y6 e independently H or

| ower alkyl. In one variation of the above enbodi ment
Tlmﬁn\fénti@uplavid’es a Rejhod -oﬁm-hmmggB cﬁi prthqjai@myqonmrlsmg administering

S nor

to Bl neS ¥ ooy el oS e APy BREBER bR
thﬁmﬁéIal&ybﬁmiﬁmthaﬂbther vari ation of t he above

enbodi nrent of Formul a IV R is -R2-R3; R2 is -C(=0)NH;

R t anot her
TG AYRIPbROSKCE hEe0 o GG HERET BiaRs PRl s ing co-
adﬁﬂmstétﬁhﬁg 8k gaficityh A&l tMéreoﬂhﬁhév@%@l feMlysdfRetivd ath@sht WF dnhanti-
I n one enbodi nent of romula 1V, Y4 is group
mfé@}m%ﬁ@rwowd Erfempmagpe withaap ertielthe gbaye FognylaglV or
| ower hal oal kyl. I n one enbodi nent of

vaﬁhﬁ%%ﬁg<%@ Y2 is hydroxynethyl, Y1 is nethyl, nis O,

mis 0, and Y4 is group (d) wherein Y5 and Y6 are
Thie ril@l\@pémlemtddys #Hmethoddor tedaldyg artlitis|comprising b@adﬂnmisteringl tpa

paﬁegn% _ll\ﬁ Egﬁeﬁg& %ﬁer pseutl eﬁﬁl el%fe q\%oa%qor%P {)f a%]:?élﬁ Ef%glﬁ%/)f coIIanound
in B8mbinatkdh; wﬂndlyRﬂlewitHﬁubp{?chbmmlaerI -Yiopedrazibnethercof.
optionally substituted 20 with one or nore | ower

al.k In a other v tion of the abov imrent of
TG ProtiR ¢ Greihed Teddicafde f P B GREABL 1 fikorla clls
byRdinid§terik¥tol apakiOwes n@ddiéreot athy@peudbAyNETecMPd drddn® Bf &y one of

t he above enbodi nent of Fornmula 1V, Ris Rl; and Rl is
thg,3hoxe EpxmulaclyVisnanitipns thssoft ut ed with Rl'. 25 In

anot her enbodi nent the invention prOV|des a conpound
Th%flnvl:eﬁfl&w)l%vfﬁes Rl R EbutiBal lcSm mﬁ(ﬁgﬂom ndBik 1n1'1:ﬁ1>1t£f3

or - R2- 10/ 000633PCT/ EP2009/ 7 -27- i's
compyllmd ﬁ@tlé p@%mfyth,e aleyeIFoanwlpe I-Voer Vlaetltetms éljyemcxfaadmyke,d gt least

i ti.on tl erein Rl' is
on Bt RS SHNELL G Pyt ' Tover

al koxy, hal ogen, nitro, am no, cycloalkyl,
Theet enoayplogakky methog dordreaong h&ﬂwma cdraprosa gaadininisterilRP tol aspatient in

ne é\sﬁ%];%)oﬁa %%a?)gétg)ciglll% &f:cgi\)xgl %Iﬁ%gll)lt@ Fh,(e%i)irgﬁlii?orrfg)nsqg;%%t,za;ny one of the

above Formulae I-V or variations thereof.

The invention provides a method for inhibiting Btk activity comprising administering the Btk
inhibitor compound of any one of the above Formulae I-V or variations thereof, wherein the
Btk inhibitor compound exhibits an ICsg 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 ICso of 100

nanomolar or less in an in vitro biochemical assay of Btk activity.

In one variation of the above method, the compound exhibits an ICsy of 10 nanomolar or less

in an in vitro biochemical assay of Btk activity.
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R3 is Hor R4; wherein R4 is |lower alkyl, |ower

al koxy, |ower heteroal kyl, aryl, arylal kyl, alkylaryl,
whedlevomsy/| , al kyl heteroaryl, heteroaryl al kyPCT/EP2009/057707

cycl oal kyl, al kyl cycl oal kyl, cycl oal kyl al kyl,

het er ocycl oal kyl , al kyl heteggcycloalkyl or

het erocycl oal kyl al kyl, and i's optlonally substi tut ed
Thajintenterepovideps methoddor tmaklyg arthrytsrcomrlsmgoq aflmuastering to a
pa1’5L engﬁrg ne%?gﬁ\:%%%/tj a tﬁerﬁ%eu%?eﬁ e&f&t’we 4 V\l%fo a aél all 1E9T£nm6%%scompound
in Gd)ﬂﬁbmﬁkd(n\((/ﬁh e H‘t\IHinth’iﬁr 6(b1ﬁpoY1ndlo$ aiadregeithe dbpele Baryhula@rl-V or

|.ower al kyl, wherein the lower alkyl is optionally
VauHEFHiR%d wi th one or nore substituents sel ected

fromthe group consisting of hydroxy, |ower al koxy,

THRPrdient iRatiBRhRYRAS ¢ obhdd &f ddné¥ic F(ﬁﬂﬁl[aeéll-v,y\bhwh’@om ¥%e the Btk
g% or Y2bb mheré%%)YZa |§ﬁH or halo en; ,Y .

2b i,
mhlb\mrcompmds Oésvmﬂ%ﬂ v, whessii vatipldes Qi RnY o Br mer @nd m are
od nohss Y2b' is hydroxy, |ower al koxy, or
aSX ogen eg%ﬁ'YZ' is independently Y2'a or Y2'b; y2' a
s hal ogen; Y2'b is | ower alkyl, optionally substituted
In @in¢ embgremept qfﬂrea)rasgntli)l&/entivg, there iis_:,prhyidcd)a(qup@mé raccording to
geﬁerfcofx il ugarl %lcﬁ)gonél?rkse? the \Aﬁerg%hfle’dt%ﬂé 11}%{1}\)/@){ Cg?%g(lﬁ}fndi osf Formula I-1.
In amthﬂra:amoyhnsambsfﬁlé pteee:ht Wivichti@n) eheey is pedvédesllsdhipbughicgording to

B R M T
1IM4b 11-y¢Cc. or y4d yd4a is H or hal ogen; Y4b is |ower
al kyl, optionally substituted with one or nore
substituents selected fromthe group consisting o
In pefiaspthsbeakadipent of fleayessnt iRyaigRyhera i mewd%faccrwd according

to géxﬁes %fonﬁ&gﬁ% v%rlf]lcﬂ %rls‘éy B kQQIIn'BﬁJ)P QOQ@Bhﬁ)d@%f %erula (Ile. In yet

titute one or nore substituents selecte
another embodiment of the present invention, there is provided a compound according to

generic Formula I'V which comprises Btk inhibitor compounds of Formula IV. In yet
another embodiment of the present invention, there is provided a compound according to

generic Formula V which comprises Btk inhibitor compounds of Formula V.

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

defined retain the broadest definition provided herein.

The compounds of generic Formulae I-V inhibit Bruton's tyrosine kinase (Btk). Activation
of Btk by upstream kinases results in activation of phospholipase-Cy which, in turn,
stimulates release of pro-inflammatory mediators. The compounds of generic Formulae I-V,
incorporating substituted side chains of 3,4-Dihydro-2H-isoquinolin-1-one, 2,3-Dihydro-1H-
quinazolin-4-one, 2H-Isoquinolin-1-one, 3H-Quinazolin-4-one, 1H-Quinolin-4-one, 2H-
Phthalazin-1-one, or 3,4-Dihydro-2H-benzo[¢][1,2]thiazine 1,1-dioxide on the 5-phenyl-1H-
pyrazin-2-one ring systems, exhibit unexpectedly enhanced inhibitory activity compared to

analogues without said bicyclic side chains. Furthermore, inhibitory activity is enhanced
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fromthe group consisting of [ower alkyl, |ower
hal oal kyl , hal ogen, hydroxy, am no, and |ower al koxy;
w@edoNd@3i s anmi no, optionally substituted w t hPGIEP2909/057707
nore | ower alkyl; WD 2010/ 000633PCT/ EP2009/ 057707
-28- or a pharnmaceutically agiept able salt thereof In
one errbodl ment of Forrmula V, Y1l is nethyl. In one
wl@n% ds leever aléfl drsionallyssubstit@ed SVI@Hz'drom mlwmwwrmmenhanced

i 9 R, LSRR 5 87 R
arthaitigraddeothver aﬁﬁ-iﬁtbanhﬁdb@)@yldahf@yiknmmle|d$eﬁ)ses aﬂdmpmurﬁls @ccolmnng to
one epnbodi nent of Formula V, Y1 is nis O,

d
FoRmhlae &Y 41 SRl BTG ET BF URERIGEl & o Em}sl Famprpiiypl. Formulac

I- @afe%sgﬂ?for EhHﬂﬁthg BaE Bl shdGor &Bdﬂ%g@@&gﬂé%%&ﬁt The present
Formul a V, I s”hydroxynet hyl, Y1 methyl, nis O,

lnmﬁdomrﬁlrtéleocon]rmsc:mplwﬁéa@m pmmsn@ms F@ntmlng cvmpwlds of Formulae

O A e R

one errbodi ment of Formula V, Y2 is hydroxyet hyI In
Thembrasertiddir ferit entify dSarspdihaciy ref¥@ to sndhait rogemf that entity; e.g., a

compound refers to one or more compounds or at least one compound. As such, the terms

(13 ”

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

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

broadest definition provided herein.

As used in this specification, whether in a transitional phrase or in the body of the claim, the
terms "comprise(s)" and "comprising" are to be interpreted as having an open-ended meaning.
That is, the terms are to be interpreted synonymously with the phrases "having at least" or
"including at least". When used in the context of a process, the term "comprising" means that
the process includes at least the recited steps, but may include additional steps. When used in
the context of a compound or composition, the term "comprising" means that the compound
or composition includes at least the recited features or components, but may also include

additional features or components.

As used herein, unless specifically indicated otherwise, the word "or" is used in the

"inclusive” sense of "and/or" and not the "exclusive" sense of "either/or".

The term "independently" is used herein to indicate that a variable is applied in any one in-
stance without regard to the presence or absence of a variable having that same or a different
definition within the same compound. Thus, in a compound in which R" appears twice and is
defined as "independently carbon or nitrogen", both R"s can be carbon, both R"s can be

nitrogen, or one R" can be carbon and the other nitrogen.



10

15

20

25

15 In one enbodi nent of Fornmula V, Y4 is group (a)

wherein Y5 is H hal ogen, |ower alkyl, or |ower
wha010abd6y3 . | n one enbodi nent of Fornula V, Y2PCBEP2009/057707

hydroxynethyl, Y1 is methyl, Qis CH, nis 0, and m

is 0, and Y4 is group (a) vvhg e|n Y5 is H, hal ogen,

| ower al kyl, or lower haloal'kyl. In one variation of
Whmrlazky@ri@ble et veret thaf oriédhwhanwmidts ok mnmz dRBictingland

dels_gzpb’i) rﬂ%}p'gﬂnc}s éj%/ el 8¥ léurn%lezd| nrl]ihe pgéstze%% 1}]1%?11 ioh 1ts§fé{ﬁnﬁlo{1 ] each
ocrtdhcoREndupemizheofl iwfinigilok yit everyVther occurrence. Also, combinations of
010/ 000633PCT/ EP2009/ 057707 -29- I n yet anoth
Su@; HCRES| ABH OBV ar{aRess AFsoRFemes g‘cﬂ%ﬁ UGS CORYYOHRA S ?t iRsfagle
g,%omﬁ@d Rl is pyrazolyl, optionally substitut ed Wi th
"ooIn one enbodi nent of Formula V, Y4 is Iovver
one enbodi ment _of Fornula V,

al kyl .
Theyainbsly ”*"tmhe endpfp HORGPIY T~ 0 | drawpiphrongh %b@ld capliirefgrao the

po.gng ggzgtagﬁﬂ ‘g%ﬁé‘ﬁ%ﬂcg}%ﬂ g%df)ydr o\ﬂ E{clffégrﬁc_: _déﬁgtgf @f;ﬁe ?th |Ms1tﬁe molecule
of pharhyit isarpapyFfindy¢.g.R2 is -C(=0); R3is R4; and R4 is

nor phol i ne or piperazine, optionally substituted with
one or nore |ower alkyl. I n anot her variation of

tae \ideRHaod @E‘KH‘BF -[f-o{!llu% = P. R2is
M g)’(%lﬁlH; "TOR3 is or R4; 4 is Fg)\/\er alkyl. In

yet another variation of the above enbodi nent of
Formula V, Ris Rl; and Rl is pyrazolyl, optionally
A bmtﬂsctrth imgol ring systaR1 (as opposoth & embexdédat atdistihciFertax) indivates that

r.ou ere Y6 are i ndependently H,
thff‘g %wta&be)ldt?g fltﬁ%\ té‘ﬁ@)ﬂ AEY 1 one embodi ment
of Formula V, Y2 is hydroxynethyl, Y1 is nethyl, Qis

Thetm ‘foptisnd); otogtionally” 65 usad tieréh IhSang thout p sisquehey deseribed event

Y5 and Y6 are independentl I Kk l.one
or v G 1 s SR b B s Rpth Rt where
th@éveﬁ%ﬂ&ﬂc&nMand@ dedurs Bld MeramRs iRVhich itRIdeHNdt. Tbr SMRipHY ! ;

R2 is -C(=0); R3 is R4; and R4 is norpholine or

“opiqnatz substitutes megnathitthe apfianatly subgtimedanaipty sy ingorpesals a

hyhl%‘ﬁ@ﬁ o ¥tituent.

The phrase “optional bond” means that the bond may or may not be present, and that the
description includes single, double, or triple bonds. If a substituent is designated to be a

"bond" or "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 variance of 20%.

Certain compounds of formulae I-V may exhibit tautomerism. Tautomeric compounds can
exist as two or more interconvertable species. Prototropic tautomers result from the

migration of a covalently bonded hydrogen atom between two atoms. Tautomers generally



10

15

20

25

30

I n anot her variation of the above enbodi nent of

Formula V, Ris -R2-R3; R2is -C(=0)NH, R3 is H or R4,
w@edomdess | ower al kyl. In yet another vari atiBPCI/BP20091657707

above enbodi nent of Formula V, Ris Rl; and Rl is

pyrazol yl, optionally substi gyt ed wth RI'. WO

2010/ 000633PCT/ EP2009/ 057707°230- I n one enbodi ment of
exEt)mmgudlbv}lm\@d iagerhptd toxglatstanyhdivigaalitanterpers ylsqall@pm;:luce a mixture
iR sl g P koDt 75 Con ot B MRl of ey, o
povigon af the quflbﬂuhﬁ ispueicandnehicmigal fe@furé%&ﬁlm.ih &1eVnolR:uléS For

- R1- R2- R3; dyl: R2
eX?@plmm e ahaha}tlg a%ﬁ%laﬁi Egt)éligelspfi){]ﬁ@ F‘%%‘ie ehgéft ﬂ%?nkgltq fprm
pr&éﬁﬁﬁdtés%lﬁf& o) ﬁHeh@ls QRER! RS Sed BMR bt @éﬂn‘noﬁ@ %&R%pitetﬁutomers

vari ati on of the above enbodi nment of Formul a
inclRiR- RBy 1R (H06=0 L HO WNEY-ORB={H1- Hawi deReyidia ncid REC(-6)-Nowey -C(-

ottt RSPHETATY X 1 TR rfoien o it g e
paﬁfemag%bﬂnmoﬁq@ fibtblodtye @lnd/mletté}o&lehe riffs 4l tBEOSre QIR R bR

Formula V, Y4 is group wherein Y5 and Y6 are
encmm&qwémutgmwc fooneef the Rtgmpomds | ower hal oal kyl . In
one enbodi nent of Formula V, Yl is nmethyl, Qis CH2, n

Te'cﬁmgal aﬁ@ éﬂtfﬁ% é&'ms %@&1 %4 ih fal¥ tﬁi’,’ﬁl Fﬁﬁ%wﬁﬁﬁhlﬁ} urderSBd by one of

are | n ependent | ovver a
skhlahmlad d{‘yﬂo Wthh the q)reeentamveatlompertafmt imdesalotheevisnriddfdiedeRdtference is
For nul : is enyl o .
s TR B paisiiontan Riesfh kiR Hese REwiRin e
St&idaf ieRFehcE MBrks@Pliin @ RatH the geted] ipkinéiods v pHuaraa® Iy indi®
| ower al kyl. |In another variation of the above

Gogdga A EIgn' Ehs frl &g Oszc% SR erapeitics, IOC(E%)MWW Hill
Ctbahis BONEH oANGod. Asy fﬁlﬁfe n;%ﬂ(ljs and/or nﬁé?héﬂ@tknown to those of

anot her variation of 't he ove e nment of Formul a
skii caﬂbp gthed imnaTrRag put tpg/pramt yﬂvgntm premn,ajrb&rred materials and

me%sfﬁlobd% afe It sgrﬂae\an ﬁdgtenlal reThSts eql}k%% th?cw rgf%fc'en%e erlTr% a%g in the

f1eat ing an or  au
folt®wid Ueserip t@ngadi e&amgleadnmabtaﬁﬂatbrel fign tommeradl Is@[tt‘es inless
need thereof a therapeutically effective anount of t he
Ot KISE ARCH t or conpound of any one of the above
Formul ae |-V or variations thereof.

The definitions described herein may be appended to form chemically-relevant combinations,
such as “heteroalkylaryl,” “haloalkylheteroaryl,” “arylalkylheterocyclyl,” “alkylcarbonyl,”
“alkoxyalkyl,” and the like. When the term “alkyl” is used as a suffix following another term,
as in “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., “phenylalkyl” refers to an alkyl group having one to two phenyl
substituents, and thus includes benzyl, phenylethyl, and biphenyl. An “alkylaminoalkyl” is
an alkyl 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-hydroxypropyl, and so forth. Accordingly, as used
herein, the term “hydroxyalkyl” is used to define a subset of heteroalkyl groups defined
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The invention provides a nethod for treating

rheumatoid arthritis conprising admnistering 25 to a
WQEai10eme33 n need thereof a therapeutically effRCI/ER®09/057707

anount of any one of the above Fornulae |-V or

variations thereof. W) 20106@00633PCT/ EP2009/ 057707

-31 - The invention provides™a nethod of inhibiting
beRw; elle tpmm’r(alf)@kﬂtrf: fors to eitimriag jungibatdniedialitybet angaralylegroup. The
terl}§) n@et{%{o) r@etg ﬁtglhrg ?%ot% e%htrgl\?};aa g)lrfltﬁuctalrola I%I‘ofél?)m Ve

vari ations thereof. The invention provides a nethod
Thieaernt ‘raeﬁt’ iamgscarheronf daores ti@ryupad! lﬁ@lhtuila}r@(eﬁm) Wihsﬁeth ¢ohrydrogen

or ﬁﬂggrg% ggtﬁr}eg htgf%fug C aéi:}lgl%g})']b &Hiyi]caf%ogﬁ %g 1elsoed herein denotes a group

of &thiutd @(Jmme@&ﬂ RGO AROLR A chifeCitéh N@hé RANE, & Acy@MYfeRNE a group
of the above Fornulae |-V or variations thereof. The

-CIAVBronE Heybpriasms. ke sy "Hotcathoasl physcherwin mpans a group of
p "
ofAIPCLTO R R AR B SEF R H8 FnfBLLBRN ot Db an
"ayttarbonplf’ Igacmp&ﬂmrgan@aﬁrphmyd 10 in conbination with any
one of the above Fornmulae |-V or variations thereof.
Thl-gl%ee K aﬁ<e ?E)el}sougse 11&%1%%0‘[% an né)?nangfleodr (?rtbrre(f:‘rfic;:}lec{1 gla%l saturated,
m(ard)mlﬁmtﬂiydfdcﬁl@oﬁ eesalup abmtemtngl Inoréedrboh afomf Tae term “lower alkyl”
thera eutl ca X eff ctlv unt any .one of %
de’é‘%%ﬁé ar yanghed ‘i‘m VY 508% %@S‘gﬂ%?%mm%ﬁ o 6 cabon atoms.

nCh VAR Sy Rl Q¥ G feRs BRATNEE 5156%641 oLOMP@aRS Examples of
conprising the Btk inhibitor ound of any one of

alkyh groaboingluge it g ot Linyitest twb)wea@kmlrgcromma@@de metHyh stgl, propyl,

S I e

for treating asthrra conprising admnistering to a
Wheat the fitrmi “alkyE'aslutddes eofiffiax foheviap emdzth@fabﬂny agfrf ‘pbenwakyl,” or

oG BYEne8Y SRl Ol B FBTREERE, AR5 e8fe b subsiuca
witH R hedsubs OMESLS Scl€ctdEfd1A thef lieris pévi fddat i MgmBa §roup Thus e.g.,
activity conprl sing adm ni stering the Btk inhib

“pl%%h‘k?élf_}ﬁd &P eéﬁlgp Béisaldt Ri-nwhens & 159 phany hiad 1ca}vargirR” 1s an alkylene
rahdl a@héfaHea hEltéﬁ{ \%f?ﬁ the"t‘i‘ﬂ@ér@t‘aﬂdlﬁ@ fhaBihk a’ttiﬂﬂhﬁth{ intCAMRAMRAy lalkyl

exhibits an |1 C5 mcrondlar or less in an in

maigtyvoll b on H@mﬂc)dd:neag@aql GkaBplks alxryaikylradicals ingludgniut are not
t ho Bt k. |

ri.ation of t v h Ltar "

1111’11? Ig}p%,l})ﬁazyl%he nf:thypg @ ERAPIQPY 16[%1 geém an%/[]a ygr org rara]lkeyl are
1nﬂefprétét1 §imildily Excepi RAh&Tirgbdad RSIS ahe ¢St khedatylalitlYor "(MBaralkyl"

2010/ 008633PCT/ EP200Q9/ 0577OT
are interpreted similarly except R"1s optionally an aryl or a heteroaryl radical.
The term "alkylene" or "alkylenyl" as used herein denotes a divalent saturated linear
hydrocarbon radical of 1 to 10 carbon atoms (e.g., (CHy),)or a branched saturated divalent
hydrocarbon 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 attached to the same atom. Examples of alkylene radicals include, but are not limited
to, methylene, ethylene, propylene, 2-methyl-propylene, 1,1-dimethyl-ethylene, butylene, 2-
ethylbutylene.
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-32- The invention provides a nethod for treating

arthritis conprising co-admnistering to a patient in
wmmewdootees eof a therapeutically effective anouP€T/BP20a$1057707

anti-inflammatory conpound in conbination with the Btk

i nhi bitor conpound of any one,of the above Formul ae

|-V or variations thereof. 5 %’he present invention
Thertow '@doxg bapoeah begcnfmegon en @-akkgyl gnobmevheram aliyl is s defined above

omprise the Btk inhibitor conpoun f Eormyl ae |-V
o ERBASA PRt Sty el GhreRBRIVEORy B S hiftony.
peaslef hargldxhaneidingbeitdsonhdrs. ON@wenrbidi yren tus@lf hetrdig denotes an

present invention, there is provided a compound ,
allgeck (gFQﬂl;pﬁ*gH} %q@\éﬁéﬂfyé POFRT BICYIORHY ERIGmring 8lkoxnens used herein
re@%Q8RAIJ-IRGH Bidteih AhiyPistgr,, conpound of Formula I-1. 10

I n anot her” enbodi nent of the present invention, there

is provided a conpound according to Peneri c Fornula Il

Thgrigrah afevrprlkle 8s nysd heredmisfary todbc Bdical R bivthgrein R' is an alkoxy
ra(ﬁ?}%ﬁ? Hgfﬁl%d‘ﬂgl%eﬁf? Eﬁﬁ‘kaf‘s alnla]lgyléng radicatGs ddfhed ‘ﬁEreﬁlr\Qﬁlhﬁl%
enbodl nent of the p

resent ‘invention, there is provided
understangiogithelt the @tadiinregt pantgd ther dlicoxfyalkyuhaictyl wilMiei antthe alkylene

o RIP ko) BB S TRAASR P B S -

cafbldf @ nisSexPROVE 8LEhrBorCASRAOMNEe AIKEHY Slirfich 6h@gr@pI C .1 alkoxy-Ci.g
Forrmul a 1V which conprises Btk inhibitor conmpounds of
allrd denptey 3 gpoun wherein ik eortiongd epmriied of 1 Orarhop staspfrand the

[ ' At [ [ n '
SO, LR PR A O AECRAS ebrons,

ethoapmothyld sthokydt nmihexyWtop¥h erophiloageopdsmdébx yhady L hethadybutyl,

above: refe tp t br oadest, def.inition for ea
RN T SR o T SR Y A
préhllogpbrayl indpdiag theirdeoneté.i ons and enbodi nent s

provi ded, substituents which can be present in each

enbodj nent and, whi ch are not explicitl fined retajn
TH R SRR ot 4 PORIRGUS or> Wt kg oy Bumberoalky!

is fing@ Refkinc (704 AdtbRAIkbxYM dsiBédhdreiBrdit@Ro &n-DY(heftdatkyl) wherein
ki nase (Btk). Activation of Btk by upstream ki nases

alliybisifi s Reprassnialisg eombs iptedsp i pegidinddanich, in
' | Sinfl
dl%e&a?’g?%fbseﬁl%ﬁfgglll@g-%fcfn%hazcﬁ%f_pg}‘gﬁgi0 i nfl ammat ory

conpoun ic Formul ae |-V,
i ncorporating substituted side chains of
Thg e Dihlydprpal RH- bsergd ihagin dendtes aralk gl 13diphliey deinldéfined wherein
i nazaql i.n-4-one, 2H:-lsoqui nalin- 1-one
o3 ARy O3 o8 TR R G s AR Fenben by digp rouws.
1-one, or 3,4-Di hydro-2H benzo[e][1, 2]thiazine
“AtylT netiaoxa shenovaldnh eychic ptoaimyic-hydidoyrbarz inoic?y comeistingigf a mono-, bi- or

g B b DR LSRR LS B8k e,
ExRhIs ok srybndRtisatRe, bibisrk R8T IMI& tol SYRioRANPIubs@biel Yhén1, naph-
th}lll,spheerqgna‘:lqglﬁ %uorenyl, indenyl, azulenyl, oxydiphenyl, biphenyl, methylenediphenyl,
aminodiphenyl, diphenylsulfidyl, diphenylsulfonyl, diphenylisopropylidenyl, benzodioxanyl,
benzodioxylyl, benzoxazinyl, benzoxazinonyl, benzopiperadinyl, benzopiperazinyl, benzo-
pyrrolidinyl, benzomorpholinyl, methylenedioxyphenyl, ethylenedioxyphenyl, and the like.
The aryl group may optionally be fused to a cycloalkyl or heterocycloalkyl ring, as herein

defined. Examples of an aryl group fused to a heterocycloalkyl group include 3.4-dihydro-
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WO 2010/ 000633PCT/ EP2009/ 057707 -33- when Y2 is | ower

al kyl optionally substituted with hydroxy. Inhibitory
W@ea1odaey3 i s enhanced when Y2 i s hydr oxymnet hyl PCT/EP2009/057707

Compounds of Fornulae |-V are useful in the treatnent

of arthritis and other anti-iLpflammtory and

aut o-i mmune di seases. Conpounds according to Fornmnul ae
1H-qiineline?-oae Set-dihmdroy2 H-beeb Lil.4 [bwazirtchand .23 #rtetmahydfo-isoquinoline.

thritijs, ounds of .Formulae 5 1-V are useful. for
Pt R R R T bl g3t B
devel opnent. The present invention further conprises
Thehannyelotlkgldlas osiposdiin rodirs tocosataatad ngboegrpotinglsondining 3 to 8

Formul ae. | -V adm xed wi.th pharnmaceutically acceptable
cafbp PO | s BHY s IO RO BET, s sk S ot b yelooty
"Ch 2Bycl&ulityilt 3 138d H&ESkl rbRfs@b An ERIIS NSyl OmMPHRA@F 3 i®T €arBbns in the
that entity; e.g., a conmpound refers to one or nore
caphoRysHiG @S- or at | east one conpound. As such, the terms
10 "a" (or "an"), "one or nore", and "at |east one"
TH PR keGP B thRNIRAR Ys B&UHeFin HghsRNE&RRycIRSor bicyclic
defined herein above" refers to the broadest '
radiedliohf to bhrihpatowabhvige etpasasnqiromidedn hemgdimng four fecight atoms
pep BB b Biiehs S wBlin S s RO IE S e MAER s woms being
cafbish Oowlitlirehia tun ddrstanding thasthe atahnexppdigidf kthe hdefroargddadiedlaiiil be on
t he broadest definition provjded herein. 15 As used.in
an @RS £y LT gt%ie?klhfﬁi '3 BT YhSFErEha |f{n§h5%¥§éess aroma-
ticQharabret fen BRAUIarTol oG tdd it IR HBF R pufRIRIJraR{ifidention, a
and "conprising" are to be interpreted as having an
hetspranyl gieipcens anly hgve spizedogeee of promadic gharagter. tHxapgles of heteroaryl
i nter y . o5 )
TR GRABHIN L O AL S3E8 LAY L' o
hetonit@nd inolud@ bat Baeskmitédie, pwidiny! qominrid &y gyraneglnpytdigl,

t he process jncludes at |east the recjited steps, but
pyw?ﬁwrc@a@&amﬁ&?éﬁzoé% Golaphgisre o018 Pgiazole and
oxG@ARERME wWhiichecah OFREHANG b kulkaIRASLi Sk ortniste tREMRably one or two

“conprising"” means that the conmpound or conposition

substigyeniesieaed femshydrtie. exapp tadiylfadkaxyr bio, drwas bajpslken. glkylthio,
halg)ggn Wer‘ﬂaﬁ)%%érﬂ %&gﬁh@?g:aﬁﬁyﬁﬁﬁ#@%ﬁ cft Safnlﬁgl%,l allkyflamino, dialkyl-

nponent s. S speci
aniimg iagan catkyd tabketanhis eqlk ¥l hen dwiial klyl irombdalkgl, ngedalkoxytchebonyl and
"inclusive" sense of ‘and/or" and not the "exclusive"
catafiOut Y Bapiars 4l 3B, Rl BBy R D and
arf&8BoYRIGhS. Eanhplel Stli & clibaboicticy mciudd| it kg ndPRhit€dtol fuinolinyl,
any ogne instance without regard to the presence or

isogynee. kimzefuids heart tRioRRSAY h §enaoatzoka Renzsioxazod. Perzogzole and

e At RS SR EE PRI Qo sifle g gever e

point nfgpehaenttis yn & anp ontaningiathcegeandm. both R's can be
carbon, both R's can be nitrogen, or one R' can be

TR B R BB AALARED: ol s et s

monovalent saturated cyclic radical, consisting of one or more fused or spirocyclic rings,
preferably one to two rings, of three to eight atoms per ring, incorporating one or more ring
heteroatoms (chosen from N,O or S(O)o.2), and which can optionally be independently sub-
stituted with one or more, preferably one or two substituents selected from hydroxy, oxo,

cyano, lower alkyl, lower alkoxy, lower haloalkoxy, alkylthio, halogen, lower haloalkyl,
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-34- \Wen any variable occurs nore than one tinme in

any noiety or fornula depicting and descri bi ng
w@ormpounds enpl oyed or clainmed in the present PCT/EP2009/057707

invention, its definition on each occurrence is

|ndependent of its definitiopyat every other

occurrence. Al so, conbinations of substituents and/or

hydmydbylemtrar @k(pefpaﬂoglgylkﬂngn@,rﬂﬂwlammgmwlmmam&sulfonyl alkyl-
£ N ab e

amlno ulfﬁanyall rvla %nnoFul%onyP n.ﬁc%/ys&r Q! V%at{lﬁlpbé/ré]ﬁglforglan; ng allﬁflPamlno
Caﬂ:ﬁflﬁ[ erllﬁymntdri]maﬂmlﬂt alﬁ?lc&bb@;ﬂhﬁﬁbt arg)lfcalfboﬁjdﬁlﬁtnloplmfiéss @lﬂmmlse
er cnem noi et to the rest of t ecu
indiforih iotmpiesiog ﬁ%tewathc Ty melug 0@?@@) ey
pyR8lidnyL; Eélxaﬁfldroézeﬁl%% g&e‘tg‘)ﬁ) t&;ahydljo@ur@nﬁ Ot@ﬁialgﬂﬁ%ﬁlof)ﬁbtf@l 1,4-

rrng systen1 as oppose t'o connected at a st nct
dlm@thylemperamh2c@me@xatzwatlnxlHéla@@lﬁhnyialyomolatlmdcme@h@bnyé,ny

g8 A 0L AL O, O RO SRR i

descri bed event or circunstance may, but need not,
Camooonly usaddibbieatativiveincdede negyli(dw), ianae IbudmbutynﬂnankchIBN)

AR B LR BEU 0 AR SRony oo

di-3&+BBltyl Mr@&rbdﬁa@rdﬁ bb@aihyﬂh@e @O C Q) 2bdnyylgBES lblufylll(fﬁg Chemical
HDIet§> |ncorporate %dr %g» or a substituent.
Abpfacty F%}%‘@twa PRI A(C AR yeaiheny HeBBond): saponyl

duﬁﬁﬁazef%t(Cb?) @r4ecﬁ§i%1c @1@%5 Etaﬁ@@)&l@é% | RLeh ARl nBleHﬁj %%ﬂuorlde

single, doub onds. a’ 'subst | t uent
(Dadi ),ghbﬁneyjhcteoeewetoae (dbend:s- dlazabaiysle[ﬂ3 0lnohe- falteéBBN) 1 8-

linke he substi ect.|

izl 6q TGS DRI o bR A RN DS el

dichidpro ek antaDERY, dld:IﬂofbhﬁtHaﬁ@(EEIM()fdlethﬁllaldSﬂlyarb@(ylaae‘ @IAID), di-iso-
When the term "about" is used in conjunctlon with a

PropyhEPslicaPoOR UM éDIAID ﬁb@f)ﬂoméféawrﬁglpmha%@ (BB 8kts RUPAG-H), di-
IS&S fé&%p? ?Qﬁﬁﬁ@@)ﬂ"@ﬂy & mﬁm'@ ltypélge’f'atﬂﬁd@mfﬁ') CRN N alrﬁ‘§§ylamlno

ener al erm "about i's used herein

PYl’idlnm()EMf&P )aN @{rdémeiﬂ@éfonvamw@ (ByBVedigrgthybail pwidcKPMI Q) &d '-Dis-
(d%ﬁénm%épqanw%h&%g%é? f%'{?t%o §§1p£@s' angﬁgp&‘éﬂgﬁdp% 1-(3-di-

maoyipaionp g3 -aixlsdrb@lintiuehalrodiurilei(BDENG edyliEtabthel acetate

<E@§% a‘t’tﬁ@ﬁ’? 5@@85"&3@% ﬁ%%ﬁ%@%ﬁ@%%@?t&% Bt (EEAQ:

didtNe cfHeP (?T@ Ut70Rbchz SERLIIEN 1Y) -NVWON N’ -tetramethyluronium hexa-
2010/ 000633PCT/ EP2009/ 057707 *-35- exist in eduilibrium

flugrrphagphatepgeetia asid GoABY kb agaticiagidi AQARY l-i\falmd@wfognzotrlazole (HOBVY),
EAEL K BLRESS, BB MR USRS O
disTlaganp ¢6iHMDS), aifictiidne] @de®H ), brelting posnt dep & MikeSad,- (mesyl or Ms)

RS VE T S Bl B BB : oR 5B Sk v,
maka e bheeMTBE), KebBmboQiddnimide (NBS), N-carboxyanhydride (NCA), N
chlorosuccinimide (NCS), N-methylmorpholine (NMM), N-methylpyrrolidone (NMP),
pyridinium chlorochromate (PCC), pyridinium dichromate (PDC), phenyl (Ph), propyl (Pr),
iso-propyl (i-Pr), pounds per square inch (psi), pyridine (pyr), room temperature (rt or RT),
tert-butyldimethylsilyl or ~-BuMe,Si (TBDMS), tricthylamine (TEA or Et:N), 2,2,6,6-
tetramethylpiperidine 1-oxyl (TEMPO), triflate or CF3SO,- (TY), trifluoroacetic acid (TFA),
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5 predom nates while; in phenols, the enol form

predom nates. Common prototropic tautonmers include
weqlopenss (-C(=0)-CH A -C(-0H)=CH), am de/iPCHER2009/057707

acid (-C(=0)-NH A -C(- OH)=N-) and am di ne

(-C(=NR)-NH A -C(-NHR) N-) ﬁutoners The latter two

are particularly conmon in heteroaryl and heterocyclic
1 lr'ibﬁglﬂérﬁdtetrheetbﬂé%me -3.ovdent i(EM BN c Orlppagasazoddl Fyl-N,N,N',N'-

t.aut.o Techni cal
Pl oS BB IS Boprd BRI e
hydfuﬂlﬁrﬁls (IR, bimamngsidfl oskiekSi (1 (TMS) etodrehedudfomdeiacid Itldiifbhydrate

resent inventiaon pertalns gkess therMAse def|ne%a

(TR OF BRAH). 4 Wit PRIoPY (2 Notrs ey Neaprosyiney dagrd UNCA)..
CIRER{oh & HnlcROMd ﬁ&chﬁﬁi@@hé’ﬁreﬁ%és Aorhdl (h)) ?soé{f i, se@né&&iﬂ‘fe@ ),

reference works setting f h the general principleés
tergfiryplteat-iraisbteodyve th@lr&ueowmnnmfdle@wsqrﬁawﬂe amT &yl moiety.

TR Bl Bl REIAPRULIGR, SFAE 3 s

Oxduoiidt)abl e materi al s and/ or net hods known to those of
skill can be utilized |n carrying out the present
nvent erre

et BPmcl oy R AR S BB R AT p iRl P meca

armhtl@ RhlaglyelabRERitR! erdfe gbsorptivh arthi@did, NG EBEEE, iaRthti®based on
and exanpl es are_ obtai nabl e from conmercial sources,

boyyg| disease arhrEtogrhog anthitiy 8Pyt arthiis hemerliligathritis,
hy?@t{r%#)lﬂc gﬁﬂntﬂ%t@@rﬂ%‘ %?&1{]&[&9{5 ni)ﬁhfﬁ?tlﬁﬁis! ﬂeoﬁ&hle%gl%hntls,

onbi nat | ons, such et er oal aryI ,
notlinlat @r&iritlyl dt@tcmpt:emyhr}tis psa)nyﬂuadlrﬂyitih ot eupposativg hrthiritis, or the related

oSSR i BhTENE) s s 0 S0 o

cotr@bimnd MoMuIa@tha&hﬁlcﬁeﬁt dewe t6 mhibioByRl kyl ," this is
intended to refer to an al kyl group, as defined above,
bei ng substituted with gne to two ent s

The copPpwys OF B PrEntign 587 DSIe (e ireaFy e“%’“ﬁ QWBHHIBW&P&MI“O“S of

disbbdés. A8 uded herdIh &Ry {e@ﬂnk'}ﬁlltomﬁrﬁlfl&r @nli@ioRNardll 1K lterBis QbtRANns a discase,
havi ng one to two phenyl substituents, and thus

disopder ga@gldg@,ﬁpypsed,bﬁ dpyineaung|systei@f pi gﬁ@qa,&, JAutgaggmune disorders are
n | 3 .

L SPLATIELSN by 3yl QUG TAHAIG 008 g

thdwgedﬂs,d)sylmshgdd/orb{gayld phthy pmm:alw own body For example the autoimmune

R T L T I

d@ﬁ& EQoth@TalifbimAREOddb st Yuchds sysiedicd Jserrﬁhéinatbm (Tupiig))
hydroxyalkyl is used to define a subset of

affgefed HiaPk3nd Qjgads prayden Hearng ipgividuals with the same disease. One person
AP CRRERESLRERTRALIBEIRY 1136, DOURS T ey i
and ﬂurgs Allkiyatedy, daupage'l’the‘ettan tiesulkebethe immphe eysteihaky hc pd:rmanent as

ers.to lth r het er oar up.. The,..
Wil fyiof of i o R Ry es R o BdPREEE G ump | SPBrg) R
Speéific M tBinvheedisorfers ﬂqahmdy B¢ @tﬁelﬂfrath@uﬁﬁg thle lﬁ}ﬁnpa@lds and methods of
defined herein, The termor "al kyl carbonyl ™ as
thip gpentipnyapydewithony rhauﬁtlsn GRIOMBIHE @seéer@pﬁthméwe}mswem (c.g.
milfpl@ ls&‘lﬁ‘llosésm fHeﬁﬁ%M %ht%lmtﬁﬁ?e ﬁe%?dﬁafﬁ%es@uﬁ?é’sl Gﬁlﬁ!‘uﬁ [Barre, and
to a group R cont'ai n carbon atons. The term
autb@mmuneumtmu autoammme dIShedueeu of threede! (8- ggravtopmoing bemallytac
ang{na é erawwélF glllerllma’nanﬁ anto ngrg?i e %?q%dcﬁoggmé%eélip%iln?ﬁ%lze?%slorders of
thelebledjt}/{/esséMQg.,&Eﬂmporal di’gelrlhs,mthﬁlegbhbﬁpﬁlsyncdsme,tmcﬁﬂﬂides such as
unbranched or branched chain, saturated, 10 nonoval ent
hydr ocar bon residue containing 1 to 10 carbon atons.
The term "l ower al kyl" denotes a straight or branched
chai n hydrocarbon residue containing 1 to 6 carbon
atons. "Cl-10 alkyl" as used herein refers to an al kyl
conposed of 1 to 10 carbons. Exanpl es of al kyl groups
i ncl ude, but are not limted to, |ower alkyl groups

o,
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i -propyl, n-butyl, i-butyl, t-butyl or pentyl,
i sopentyl, neopentyl, hexyl, heptyl, and octyl. 15
wobEnoodeas term "al kyl " is used as a suffix fol PCEP2H0I/N057707
another term as in "phenylal kyl," or "hydroxyal kyl,
this is intended to refer to,an aIkyI group, as
defi ned above, being substituted with one to two
Weggnet'si gramﬂq;matgs;ﬂ; @od Bdhdet' vdmsedse), atthiermune disorders of the skin (e.g.,

speci fica u Thus g Yy kyl" ..
ps%tgaﬁgt %es Le ) a nghpr_:\;%ph I%arﬁ 11_51(1 le p%ollp gor% ﬁﬂﬁune disorders
of treciastadinteatindl B}stelns(eagl @bhiyd &1@@5@5 a@bemﬂve aslittbepiimexs biliary

herein with the understandi ng that

CIFSISH AWFAU HETRRE Hsna&rlwut@@we@ew ¥l e t&ﬁmt%glands (c.g.
Tydk lﬂ()'t %ﬂﬁuﬁ@ﬁie&ﬁjted deearphRAief Gl @llsléﬂs!e Hﬁgfnﬁéﬂo@) thyr01d1t1s

include, but are not limted to, benzyl, phenylethyl,

au@ﬂpm@nejocmh@pw andurehitis ang autamymmel@ﬂsord%rof ﬂ@raérelnyl glangheand
ook OB BRSSP LAON D BRSO i SRt e 3 ficutoncr

syitﬁhelﬁsamt)e(d gS irlndulnaatd iy alelmtapsyst%mlé Blpopéﬂyﬂi’eﬁia’[dﬂuﬁﬁclabﬂd:rma
oy er Tt B SR A rEROD B8 S gBRE spondylis, and
SiSatN Sh8fbnid) BLdk rdatedYHEQEAWRRA rd@Ett @Rl ad@finidtrdt®n18a mammal in

carbon atons (e.g., (CH2)n)or a branched saturated
a thyropauéineffessire des orrommaindof Formplag & V1o asaffissent dessitg inhibit
BI(IE ﬂl agpggﬁ@erqwu%% gg gl élgod%ls)e e r%ugl?]gs’ é}%ﬁ-gfre%ﬂﬁ%ﬁost disease
and allﬁgmeissoodersa areazlldoylhelnéedgn ochepdedingion@f immtiachiscdes heﬂam
ame ato al kyl ene, radi.cal s .i ncl ude,
BGRBE AU FAT GG Qi Ry BB RaAB T QT it overlap
beBvd¥B URYIdRI ARk ERRsiddied ilhniBE Bbrdels Al eMRmniddry ldRdRiers. For the
2- 30 ethyl butyl ene. WD 2010/ 000633PCT/ EP2009/ 057707 |
purppe offthis i enHpR.AR fiSxpse ASUCIEOEERRIIAE HisrAEr. #nay be considered
cith&d Al #%Aung RYRker rlﬁﬂﬁnﬁh% dik&d&s"ﬂ'@&ﬁ%ﬁ%fﬁg%ﬁﬁmﬁy ‘&Horder"
as net hoxy, ethoxy, n-propyloxy, 1-propylo
hermrbtsrlffydi tmxe)dmlmstbung/h ocoayipoutnd lou b gbmrysitiqnectitlyd mxgn,‘uon to a subject, who

X t hei.r isomers. "Lower alkoxy" as
na G AR A G S T i g fyer e o
diszhdey With @HeQMBpRS tPERY,irlust yal@e faffo@dor préieni e alilo@mnund@isorder,
used herein 5 refers to an-0-al kyl wherein alkyl is
theggynngomphi, @éh%pm6$M§%y@ﬂwvwﬂsas used herein refers to
the radical RR'-, wherein R is an al koxy radical as
AsC{%Edl R&Einh@E @drih “agififhaRmehSs agﬁhlﬁbﬁéf& @liGask 3&1&&@& of®ondition
defined herein with the understanding that the
chaaetaatpddiytreyrsiible agivay RestaIckk pavRY lnﬂﬁﬁmlyn,vﬁnﬂlm%@as@fhalfway
1 6 al koxyal kyl denotes a group
1€%ﬁ§?§%ﬁ*¥§gggf§§P?% lgbn Is conprised of 1-6 10
carbon atons excl usive of carbon atons in the al koxy
ThedertrisStreasf” "HMgntchp ”tre}li_nfg” adf&on joofﬁﬁhﬁamukiy tregteot ad pao-
ou erein the al ri sed -6
n g o s A R RSy i SO TR e Bl doV s an
unBxsaia B gsilo gcdeh iy preisbiyles, skt (Dh@ydﬁvbly&bment or spread of cancer.
nmet hoxypr aopyl ,. et hoxynmet hyl, ethoxyeth
Be@@%g(lﬁ ld%VFi chﬁllc%lﬁ?qui& Wll%lﬁyl]’ut aFpoh B%ﬂﬁ@l fcy |alleV1at10n of symptoms,
duﬁfm}ﬁég%fyelxten%ﬁﬁyéag’é( YRbiliYdd . @uhbftj @&X@ﬁﬁ@ﬁ |state of disease, delay or

- but yl oxybutyl, nmet hoxypentyl, et hoxypentyl
slowmg of disease progressmn amelioration or palhatlon of the disease state, and remission

(whether partial or total), whether detectable or undetectable. "Treatment" can also mean

prolonging survival as compared to expected survival if not receiving treatment. Those in
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15 propyl oxypentyl including their isomers. The term
"het er oal koxy" as used herein neans an
WO Qe10ket683 oal kyl ) group wherei n heteroal kyl i sPABEEPI9e2057707
herein. Cl-10 heteroal koxy" as used herein refers to
an- 0- (heteroal kyl ) wherein algyl is Cl_10.
Represent ati ve exanpl es |nclude but are not |imted
negdof tzeatrdq:n'fmChy]e dlndsa @bcehia)wthahd condition or disorder as well as those prone
[ erm h al k
to i ebr SPRMAGEHEBEEPE el b hEEhairL BRIl 85
pr@M&ﬁfg&J For@ranplo, t}rdanﬁ@ammﬂamg?mgﬁb%{%n@nn?hnﬁ frelueinl the extent or
car bo ato i s/are replaced by hydroxyl groups
SCVCAYty pht ﬁ@ﬁﬁgméf‘“ﬁﬁnﬂiﬁélegwlo’&%} mganius et SHG e iulha comRlcte

abHRbE b¥infeRAfa g6 %r @;tan’fblé“?ﬁboreduc@ﬂon o cdrhpri¥ (é|5'°/9 10%, 20%, 30%,
aromatic rin e aryl group can be optionally

408011584 6Qftoed” 2,380(%1‘90%9 dr h¥Y e raductiona pirneyPodit impsfiveen, compared to
oS )
ansrﬁgt)r%t%cf%rtéé)g&!)]}%ﬂﬁyefnbﬂ deéﬁﬁln§§5¥ hwuﬁtﬁﬁe‘}]ﬁ’eﬁ?ﬁé’ﬁl IRQ&Ihmﬁue or assay
dhkkmat&nmhorkmﬂenmhheaiulenyl oxydi phenyl , blphenyl
nethylenediphenyl aninodiphenyl, diphenylsulfidyl,

Exg,g]ﬁlze lf?igelﬁéﬂ nt¥\6: S g}qrbc{%%lplgﬁsn? aﬁ%ﬁ%ﬁ%ﬁ%ﬁm invention and within the
scHRIVF AR GRIaN lare ﬂi@ﬂa&pﬂnﬂﬁé Ribwitg, Tafb&n ZIoRbdsdamplel hd preparations
benzopyrrolldln% benzonor phol i n

whigh VP& RedPiexidsh irieble dhasg ﬁ@H@fbiﬂdﬁwﬁMPm cif3Hly tpgerstand and to
r
P e b PrcT o Ol b At aniatEd by BE Rk dyscope of he
indefipmédt mEschngl besgoflusiatiag yid rgprosmtdtive gwraod a
het er ocycl oal kyl group include 3, 4-di hydro- WO

0 g . Cos
o S54RI RTBESRPLART [ AL
Ingtit@e 3odpitetizedBydern-forsbelpérmreadtionef I &FC eysteﬁdatartyolmenclature If there

. include optionally .substituted hen t|o

is 4 QRET T DD h I Rod st ot PRGET Barh 88 iy depicted

strl@0RI i§ 1o 18f &E@rdé@m@resﬁélgﬁtalhﬁﬁ’d(ﬁ@&p ﬂQH&étéI‘éoéﬂeﬁﬂstry of a structure or a
containing 3 to 8 carbon atons, i.e. cyclopropy

POgHRE] BB EryFturedy Bptapdertgd witkyeed. ks g1 dasleqdclu@hém gﬁructﬂre or portion
refers
Ofﬁ%%%ﬂ&%§%kuﬂﬁ]nﬁﬁﬁdﬁ%ggég%hﬁx%ngg' car(%%%géﬂtthe
carbocyclic ring. The term "heteroaryl" or
TABI &depacte preemipdes A pyragmdnhermapaundeznesrdingrto gonsyic Hoemuolae I-11:
bicyclic radical of 5 to 12 ring atons having at | east
T A8ER §ronatic ring containing four to ei ght atons per
—Tring, incorporating one or nore N, 0, or S
het eSgadtoms, the remaining ring dborscliwereng 10 car bon
with the understanding that the

ttag of
i he heteroaryl raghca will be o (éﬁcgﬁgaﬁggg%.@ﬁéynggyL344-
skilled in thRislb.[4@bheRkad-carbonyl)-

vel | %n
rings ss arpma- ) ) )
phenylamino]-5-0x0-4,5-dihydro-pyrazin-

2-yl} -phenyl)-2H-isoquinolin-1-one




tic character than their all-carbon counter parts.

Thus, for the purposes of the invention, a heteroaryl
w@e@opoweed only have sone degree of aronmatic PCI/EP2009/057707

character. Exanples of heteroaryl noieties include

nonocyclic aromatic heterocyghes having 5 to 6 ring

atons and 1 to 3 15 heteroatons i ncl ude, but is not
O-limted to, pyridinyl,|pyrim din§3- [pﬁéiﬁ)uﬂybm-benm[l 3]dioxol-5-

pyrrolyl,, pyrazol dazol yl xaz , i
thi azod & i 8Qt i , trlazolln§8n¥$9 ﬁfngigf g%ES(Mhymb
oxadi axg| i [ an optional | pyiaginuyi$-2ihydioggmeathtyRphenyl} -

ably one or two substituen
ydr oxy, cyano, aIQﬁmﬂﬂgﬂ%@%y>3ffHthozfﬁ

sel ec
| owe | oal koxy, al kylthio, hal agginolleyehe hal oal kyl,
al kyl stl foi nyl , al kyl sul fonyl, hal ogen, am no,

alkylaﬁfﬁg, di al kyl - 20 am no, ahﬂhéé§ﬂ¢500]MS(Nf+H)576
al kyl ammoal kyl, and di al kyl am noal kyl, nitro,

n-&l koxycar bonyl and cay banoyl, al Xi Y, 2 2-h; thvl-3-
di al kyl car banoyl , Lgarbanoyl o 4% é ( mbane yl-3
and ary! dargonyl ali Mo Exanpl es oﬂ4bﬁﬁy¢5ﬂé(ﬁﬂm%hmﬂmpmaﬁned-
i ncl ude g tlarg not limted to,

in linvl., .
ofuryl, benzof %Bﬁ%ﬂv%yhnnno}5oxo4§-

i soqui

benzo,‘zole n2|soxazole benzombwﬁqghﬁnam@uqﬂmnﬂ)3A{&
benzi hi azole. Bicyclic noieties can be o tlonaIIy
subst T uted on either ring; homebﬁ#oﬁﬁ%BQ%“%HFh'o%ﬁ

AIYE is on aring conta|n|Ng>q6@@hqb@aL@ﬂmAqu 633
tern1 "het exocycl oal kyl " het erocycl yl"'

heterocycle as used herein denotes a nnnovalent
II-3aturated cyclic radical, nsi soitglopfopyhe-(dhydokenmethyl-3-{4-

fused or spifrocyclic , prefer e to Lwo
} ot o BRI aEse e

egol o gl

rings, ofo
one or m)réir lng het erdat oms ( Ch?l@e%glaﬁﬁﬁglﬂ\b}gb L dlhydro-pyrazm-
S(0) 0_2) yuvah opti onal n ependent:é?

itute th one or nor%y jpplengh) t-gibgdve-
uents selected fromh ) cyano,

| ower al , | ower al koxy, Iomer%géﬁééﬁkgégf

al kyl thi o& hal ogen, | ower hal oal kyl, WO
2010/§g@63§PCT/EP2009/057707 - 39- hydroxyalkyl nitro,
al kox ar bonyl, am no, al kyl am no, aIkyIsquonyI

1-aryl sul fonyl, aIkylan1nosulfonyl6(3k(%ﬁgkﬂgﬁgéggp¥lndlfﬁ

aI kyl sul fonyl am no, acyLédl fonyl am’no

car bonyl , |ary|an1noiilronyl aIkyhﬂﬂﬂb@ﬁymammnenmhylsoxo45-
Myl Rrq oy tinkess ot her wi se i ndi cat ed
Ofll_hetergeyglic radlcaIQ%VW@ﬂﬁ' H*ZG?H%Pghﬂﬁvnﬁhﬂ’

limt to dimyl, 5 pyrrol bﬁ’dn@?'—?, 4-dihydro-2 H-isoquinolin-1-
hexah oazep oxetanyl, tetrahy rofuranyl

tetr hy rothlophenyl 1, 4- dlnetWW pi per azi n- 2- one,
oxaoni?}nyl th|azoI|dinyI, i soxazol i di nyl,

nmor phol i/nyl , pi perazi nyl, piperidinyl

et rahydr opyranyl , thionorpholin ui nucl i di nyl and
II'%m’dazolinyl. Common| y Aised abbré6bﬁ&? ﬁ&ﬁgﬂﬂégmwﬁmhyl3PL
acetyl (A) . 220, DS Sobutyr y! il . ((ARBNL1fpwrasobd-y-

at nos ) por abi cycl o 3 1] nonarie (9-B
or BBN) . tert bumox.carbonyl (Bo@?m0)50X045(ﬂhwh0pymZHP2yH
HN N
N
N

phenyl}-3,4-dihydro-2 H-isoquinolin-1-
N_

onc
AN



10 di-tert-butyl pyrocarbonate or boc anhydride
(B0C20), benzyl (Bn), butyl (Bu), Chem cal Abstracts
WORRY0M0063a3 | on Nunber (CASRN), benzyl oxycar bonyPCT/EBA0DO57707
Z), carbonyl diimdazole (CD),
1, 4-di azabi cycl o[ 2. 2. 2] oct ang, ( DABCO) ,
d| et hyl am nosul fur trifluoride (DAST),
II-6i benzyl ildeneacet one (dpg 4-{6-[3-(6-Cyclopropyl-1-0x0-3,4-

O o
1, 5- di’azahy 8c| ‘@l‘ non- 5- ene %@'&PH}S’ogﬁinolin-z-yl)-z-

N—r

di aza . upelec- 7- ene (

N, N -dicycl @ ctarbodi i m de (Dﬁlﬁ)roxﬁn&hylikﬂienyl] 4-methyl -3-0x0-
di chl et hané (DCE), dichl oronethape

azodi boxyl ate (DEAD), di-i sop?érfglpﬁi%ayr@élpb?ﬁlﬁ’ln&’@é']vw di-

(DI AD), -1 so-butyl al um numhydr Qe Db BAkiR
Di BAL-WH), di i so- propyl et hyl am ne (DI PEA), N N- di nmet hyl

acet ani de (DMA), 4- N, N-di net hyl aMSn@éyrH)dﬁ% ( DVAP) |

, N-di met h Iformam de (DMVR), di
I DI\/SO),ol D n hospﬁ Iay[gt(ﬁlaﬁ'f%?g%gl “0%0-34-
1,1 -bis- (d||ph | no) f er r dbhede- (72Hpfinolin- z?yl)da--
20 neth OO X3

<et hyl carlgl)ycgl i mde

hydr ochjar i ethyl (Et) Pwet@éé{hﬁ?yé] 4-methyl-3-oxo-
(Et OAc), & (EtOH), 3.,4-dihydro-p azm 2-ylamino}-N,N-
2- et hoxy=2H- qui nol i ne-1-carboxylic acid e ester

¥=et hyl ether (Et20), diethyl- benzaml e

0-(7-a Ié')benzotrlazole 1-y1) - N,

N, N N -¥etramet hyl ur oni um hexaf | uor(ophos)pﬁ e acetic
cid (HATU), acetic acid (HOA ),

H'g N- hydr oxybenzotriazgl e | ( HoBt ), ORigthylaguree 2 hy drgrymethyl-3-
chromat ography (HPLC S0 pr OpannctHyLA)[4- (hb%bHHé4carbonyl)
hexanet hyt *tﬂ’ i (Li HMDS), net hanol
mel ting ?“i ilat ! ( v ME)S02- (rresyph@is’lawsl)ﬂ] 5:'@@11%5 Im@lyo-pyrazm-
acetoni tf) | & , mchl or oper
mass sp um ( , methyl t- butgl %eﬁyﬁgﬁﬁg‘éw%}

N- br ono inimde (NBS), N carboxyandljdiiode ( NCA),

Nchl or osuccinimde (NC S), N nethyl noi pholine (NMW),

N- net pr erolidone (NWP), pyridiniumchlorochromate

( PCCPypyr i di ni um di chromate (PDC), phenyl (Ph),

gr opyl (Pr), 30 iso-propyl (i-Pr pounds Eer 88

I-Pnch” (psi), pyridine r oonP1RoRFRYlIEa 2 rOéVmethyl3 [4-

RT), tert- bU|t yJ( di rret i1yl or hleﬁﬁg/l\/ﬁ%@'m&ﬂmwlmethyl-

triethyl
e _L-oxyl (TEpmylantmo)fﬂ -axe4 6rdihydro-pyrazin-

tetranet F N
CF3S02- O"tr uoroaceti c aci TEA
2009/ 057707 409 i fihsn; -3 ainyaro 257

2010/ 00 PCT/ EF
1,1 -hi 2, 6, 6-tetramet hyl hept abguiRolor toavne ( TMHD) ,
0- benzotrj azol -1-yl -N, N, N , N - tetranethyl uroni um
t et rq‘f/P oroborate (TBTU), thin |ayer chromatography
(TLCp etrahydrofuran (THF), trinethylsilyl or Me3Si
TI\/B) p-t ol uenesul fom c acid nonohydrate (TsOH or
1I- Q’sOH) 44 I\/E C6H4 N tosyl -fglopropyl-2-(2-hydroxymethyl-3-{4-

N-ur et gar ydride ( Mgt‘h)yl 5- 0§0%0|?-(§911r619d?1?é-1-carb0n-

nonen ¥Ry’ t he prefixes- nornal
, econd o - ) terti ar yyljipheiylgmianf4 feabhjlayv-pyrazin-2-

thelr t omary neanlng when used wi.th

moi et y* ngaudy and Kl esney, hbﬁ%ﬁ%\%ﬂ$Sé*Lﬁ%k9ﬁé%§99mn°hn'
Chem st riso | UPAC 1979 Perganon Prggss, Oxford.). The
term/'adythritis"” as used herein nmeans acute rheumatic
arthrMis, chronic rheumatoi d 10V} €7A$.011i88.0; M Gy dDabo0
arthritis, chronic absorptive arthritis, chylous
arthritis, arthritis based on bowel disease, filarial
arthritis, gonorrheal arthritis, gouty arthritis,
hemophilic arthritis, hypertrophic arthritis, juvenile
chronic arthritis, Lyne arthritis, neonatal foa
arthritis, nodular arthritis, ochronotic arthritis,
psoriatic arthritis or suppurative arthritis, or the
related dlseases mhlch require the adn1n|strat|on to a

o o Y O o o o A -




reaction is directed agai nst the nervous systemin
multiple sclerosis and the gut in Crohn's disease. In
W@ehewnomss oi rmune di sorders such as system c | BEUEP2009/057707
eryt hemat osus (lupus), affected tissues and organs nay
vary anong individuals wth e sane di sease. One
person with | upus nay have affected skin and joints
II-Wher eas anot her Fhave af f ect et-(s&kilupro-kydemypyl R8-(and
l ungs. Ulti mat el amage to cerfa
i mune® 8 Q per manent , f& drox)fnﬁe obégfif%te%hg 05t
i nsul i Ay ) ells of the paﬁ@pbameLMCJle)Jphenylammo] 5-
di abetjes neﬂ!i us. Specific autoi nmune disorders t
may mel i Of at ed using the conpBuhdlibylo-ppe é%wgﬂﬂmnYD

this entlon i ncl ude w t hout |Bﬂkﬁ§%ﬁ@QbL§MF@KﬂﬂDN&§3
di sor, of the nervous systen1(e

sclerosLﬁiI myast heni a gravi s, auﬂﬁ1gﬁ%ﬂé7ﬁ§uwﬁbé4hﬁﬁs624
such as iI1lain-Barre, and 30 autoi nmune uveitis),
[-gt oi mmune plsorders of t.s bIoog(g%k@r yggkgmgmggﬁnmhy13{6_
henol yt i & anem.a D ots anem a, 3 aut ol mmu
t hr onbocytlgp&ni &) , | aumTune di Bdoﬂd@rdéomplpﬁéiﬂhﬂ b@@rbonyl)
vessel st'{e.y. ,Ttgnpdral” arteriti n?ﬂhhﬂﬂnﬂ§B58L5B§g45-
syndr o ascAti des such as ’
2010/ 00 PCT/ EP2009/ 057707 -41dmw$@qn@mhszyuqﬂmnw}3A-
gr anul omat\Qsi s, and Behcet's disg S ,}?ut0|
disordigi of the skin (e.g., psofi¥ 0z 8@9Wﬁ?’? §ne
S,

hemet i penphi gus vul gari syrandi wiitzalol 9%)M + H): 620
aut oremune di sorders of the gastr0|ntest|naf system

Eﬁ g., Crohn's disease, ulcer at'E%%é%cfpiyf%-)(ﬁ’ﬁlgﬂ%&%nethyl-3-{6-

Iliaryogi oI nMune
aut oi nmun t he endofr-{dnecthbaynpipefiding 1 catbonyl)-
Type 1 W

mexit at’ed di abet e [ 1itu
ashispt 0' 8 thyroiditispﬁ"%?g[%"1 ‘é%m%®?¥0X045'

oophor i and orchitis, and aut@mgw@qgmgmsggmppm@®n34L
the adrenal gl and); and autoi mmune di sorders

nul ti preyoTgans (i ncl udi ng conneé$v¢@:¥¥§@9@n@ﬁulOne
nuscugggkeletal syst em di seases) pft£196 0-140 BUIRL H): 634
arthefti’s, system c |upus erythematosus, scfero erng
polyﬁy03|t|s der mat onyosi tis, spondyl oarthropat hi es

18} ndr ooy 41wk e ro o) Q0 i Seasct W BRTE BT PuTppgnety! - (4

adni ni strjatijon]tofa I in a therbpgud-ecalyl-pgictaste-1-
dose ofwn 0 ormulae I-V in a sufficient

i~phi b BTR. I n add.t.oncarbwé)rpheﬁﬁlaﬁl@@?sq@rﬁ&
i seases, such as graft [ .
iC dlsorders are alSod*ﬁ%%&%g%ﬂ?%y@»ﬁ%ﬁ§ﬁ3ﬁlm
deflnkr+ oof immune di sorders hbydbRH-Bepauda-kone
nunben of i nmune di sorders are c L nf AN
thereﬂréjsone overlap 15 betmeengﬂfgz%gégéﬁt%@ﬂﬂg%és‘619
consi dered i mune di sorders and infl ammatory
di sorders. For the purpose of this invention, in the
case of such an overl apping disorder, it may be
consi dered either an i mune di sorder or an
inflanmmatory disorder. "Treatnment of an imune
di sorder” herein refers to adm nistering a conpound or
a conposition of the invention to a subject, who has
an i mmune di sorder, a synptom of such a di sease or a
predi sposition towards such a 20 disease, with the
purpose to cure, relieve, alter, affect, or prevent
t he autoi mune di sorder, the synptomof it, or the
predi sposition towards it. As used herein, the term
"ast hma" means a pul nonary di sease, disorder or
condition characterized by reversible airway
obstruction, airway inflanmation, and increased airway
responsi veness to a variety of stimuli.

di sease

and all er



25 The terns "treat," "treatnent," or "treating" refer

to both therapeutic treatnment and prophylactic or
WQErEVEM6A: | ve neasures, wherein the object is POI/EP2009/057707

prevent or slow down (|lessen) an undesired

physi ol ogi cal change or disopder, such as the

devel opment or spread of cancer. Beneficial or desired
I1-¢5 i ni cal Irﬁsul ts includg, but aré- {ﬁdﬁ (61'(]’Yi0l09d)p15’b1 OXO -34-

al | evi® 3 , dimnis ext.en

di se 3: J .e., not g%rr? 1%550%“ fyl) 2

di sease “del or 130 sl owi ng of Hy&emt]mﬂq@egﬂ]%mthym -0X0-
anel i tion~or palllatlon of thedsease state, and
rem ssk@gn (whet her partial or to?éf% drpraya@in-2-ylamino} -N-(2-

detectghle or undetectable. "Treg{Bgy- gth? JUN-RkBI- H@éﬁ]{mde
pr ol onz ng survival as conpared to expected survival

if not/receiving treatnment. ThosME: ri15 Wd17.0; MS (M + H): 594
2010/ 09P633PCT/ EP2009/ 057707 -42- need of treatnent
i nclude those already with the condition or disorder

-3¢ wel | as tlhose prone to have t A€ yeoneipyl-e3¢6- {4-[4-(2-hydroxy-

Id; S ? g d Ere a;: | the c 9@?‘%’% p%ﬁagzﬂgehlqcl:eﬁg&gf?] -phenyl-

anpl e,
iana_rrrra'?Nry cq ti

n means r edainog-4tinethexi-exnd-4Grdihydro-pyr-
nfl ammati on. The .red on can a

s 1imted to the conpl efd! y}51&'3?’?1r(9ﬁy18?tﬁ§1'&enyl]'3’4'
inflammati @n, For exanple, the rgg @ﬂ'OLg}yLIS@, nEPLohs e

a 5% 2%% 30% 40% 50% 60% 70% % 90% or

100% rmtl on, or any point in Hﬂ’ti\lééﬂ:m@dn%ﬂ&r(é@ﬂﬂi 649

an unt;reat ed or control subject as determ ned by any

suitall e nmeasurenent techni que or assay di scl osed

herei'f or known in the art. Exanples of representative

I-¢pnpounds elpcormassed by tRe pr esﬂycldpmp@mi(m@m@mlmethyl-
wi thin the - 1Q"8cope-o he— nvention are provided

the fol | owing ‘ @ exanpMmesheHee-frearbaps) pb%/lammo] -4-
whi ch f &Rl olv a r0|ed to ena
@ eatly under st a%gﬁgng%?g 455!;%%15’?1?3})'?%%&2_}’1}_

the art nor €
pr esent ention. They shoul d nbﬂlyb@xmn&yﬂmeeﬂl)ésﬂf-dihydro-
Ilmtlngt e scope of the invent but rer as
bei n Nistrative and represent g&néloéluﬂ%lgg
genera he nonencl ature used hM[Ellm3_OS7b@§EI$(M+H):634
AUTONOMIn v. 4.0, a Beilstein 15 Institute conputerized
system for the generation of |UPAC systematic

I-h®rencl atjure. If there is a di scﬁébalwpoplybﬁmédﬁ [ﬁ(l 1-dioxo-1A%-

depi ct?id[\g a nane glﬁ]gn th t. st
the depi is to be %?IH mr?b %ar yht
In addfti'on,

thie stereochem sprgnyRinifo Jsepﬁq@@ltyus@x@ms -di-
a por n of structure i s not |nd| cate
bol d dashed |ines, the struct bY@O@Wraﬁ@r%'VB‘rg Bff'dft)ﬁéneth}’l'

structure is to be interpreted aﬁhe%?? zﬂlr(BQZﬁllgolgulnohn 1-one
st er €9 igqaros of it. 20 TABLE | depfct$ exanpl es o

pyr azi noresconpounds accordi ng t Mg@hertDe6%or nul ae

I-11: TABLE’I. Nonenclature




6 -Cyc lopropyl-2 -(2 -hydroxynethyl-3 - { 4- nmethyl-6

- [4-(norpholin e-4-c arbonyl)- phenylam no]-5 -o
woee1d/0@e63xli hydro -pyrazin2 -yll -phenyl)-2H i SPCIEP2909/057707

lin-1 -one -43-

2-{346- (2, 2-Di fl uor o- benzo[ 1,3] di oxol-5-

yl am no) - 4- net hy1- 5- oxo- 4, 5- d| hydr o- pyrazi n-2-y1] - 2- hy
1I-¢19 oxyrrC%et hyl - phenyl | - 6- diet hyl anbo<cBpropdi- hyél-r{é-[QH-le‘EhoX}’-

2 Zax; -
gu::)nrorla i I \ r (::L))S(;./rrgt h%eéﬁﬂ ne-l@arbonyl?—phenylammo]-4-
{4- mem']yl - pi per azimgeryl5-oxo0-4,5-dihydro-pyrazin-2-yl} -

carb he Iam nol - 5- oxo-4, 5-
di hy i)yfam x 2-yl | - 2-hydroxymethyl-phenyl)-3,4-dihydro-

- phenyll) -3, 4- di hydr o- 2H-i soqui nObels&qu%ﬁnJYE’one

168.6-170.D; Ms (M+ H): 633 6 -Cyc lopropyl-2 -(2

- hydr ox y~3 - {4nethyl-6 - MB@MAotPhotTn e-4-c
rbonyl)- phenyl amino]-5 -o xo-4 ro - n2

Sl9/|| - phenyl ) -3 , 4-di hydro- 28 @6&@&?@{ RN 42‘!‘1‘8*61'

j g?}y: 02{485?”— 4 - Zf{ 3|O @ 1 1ﬁera21ne 1- carbonyl)é)henylamlno] -4-

YO) - 4- rre{) -0 X0-4
di hydr o- pyra ) - hydr owﬂaé/i ﬁ;ﬂxpﬁeﬁ'rshlh}’dmﬂ)yfazm 2-yl}-

, 4- di hydr o- Hi'sod olin-1 - ong 0 AL )
Fa hyal oxvrrny 1 & 1S a KGRy LRV 193 4-dihydro
nmet hy1- 6- ( t hyl- 1H pyr azol - 4- §Hasmquoplib-lexe- 4, 5- di h

ydro- pyr <2-y1l- phenyl} . . .
-3, 4-di if(?‘o 2H-i soqui nol i n-1 - BHe 1930-1p80: MS (M + H): 633

[3-(M opropyl-1 -o xo-3, 4-
H‘ﬂwgg;;@ét | SquI nol i n- Znﬁ/ﬁ'g]lzsé&%thylammo 2-{2-hydroxymethyl-3-
, 4-di hy pyrgzi arri noI - 4-MNeght HE—f(éh-lﬂor;hhdhﬁZl ylmethyl-
x0- 3, 4-\di hyd ['soqui noI i n- 2Ph@%%|230)r5ooxo 4 5-diiydro-pyrazin-

y hyl - pheny1] - 4- net hy1- 32 |\:@;’ 11 -3 4-dihydro-2H-
H/0- pyrazi n-2 -ylam no} -N, %y b enz am de
1soqu1nohn 1-one

11-22 | / 6-Dimethylamino-2-(3-{6-[4-(1,1-dioxo-
OIN | o @N_ 126-thiomorpholine-4-carbonyl)-
HN® N phenylamino]-4-methyl-5-oxo0-4,5-di-
° hydro-pyrazin-2-yl} -2-hydroxymethyl-
phenyl)-3,4-dihydro-2H-isoquinolin-1-one
o



M5 (M+ H: 591 6 -Di nethylam no-2 -(2-hydro
xymet hyl-3 - {4-net hyl-644- (norpholine-4-carbonyl)-
W@bEnpi@as noj - 5- 0 xo- 4, 5-di hydr o- pyrazi n2 -yl | PCT/EP2009/057707
- phenyl) - 3, 4-di hydr o- 2H i soqui nolin-1-one 6
- Cycl opropyl-2- {2 -hydr oxng%_hyl- 3- [4- methyl-6
- (4- nor phol i n-4-yl et hyl phenyl am no) - 5- o0
11-23- 4, 5- di hydro pyrazi n2 yI ] - phé’f@-l{}') [4-(4-Acetyl-piperazine-1-

oxyrret hyl %arb?nzyl) phep}%lainug)] -4-methyl-5-o0xo0-

ony1) nphe o] ~4, 5- d| hydr o- pyra2| n-2 - I
hydr 0- 2H i soqui nomeﬂli’l'p]&‘??éd)l\ﬁbcyd‘)pmpyl -3.4-
, M5 (M+ H: 590 dthQdro-2H-isoquinolin-1-one

4-{6-13 (6 Cycl opropyl- 1- oxo- 3, 4-

di hydrp- 1 i soqui nol i n-2-y1)-2-

hydr 8xyrifet Ryl - pheny1] - 4- net hy1- 3- ox03

, 4-di hy Neyrazin-2 -yl am nol - N-( 2-

hydr oxy- et hyll) - N- et hyl - benzam de MP: 115.0-117.0; MS

(M+ H: 594 6 -Cyc lopropyl-2 - [3 -(6- { 4 - [4-(2
-2y dr ox et hyl)-p |per azine-1 -c éﬂb’@mtqpyl%(hélwﬂoa}’mﬁbym {4-
I hydro yi) -2 1
- hydr 0X\ -=: Ay | 3 ,4- di W%gﬁyo % Ho(é Oxoéjlperazme !
[ 75@0 180. 1 %S (Mrboﬂ’;ﬂ) plﬁﬂﬁlaﬁnno@ﬁ@ -dihydro-
| opr op - (3= {6- [4-(
, 6-di | mor phol i ne- 4- car bony 1PYRHBHyY amiFp] - 34-dihydro-2H-
met hyl -5 )< 0x0-4, 5 -di hydro- pyr azi{sggdnsil-1 -one 2
- hydr rref)hyl phenyl)-3 ,4 -di hydro- 2Hi so quino

[ n-;l,N\-‘{}ne

(0]

I1-25 | 6-Cyclopropyl-2-(3-{6-[4-(4,4-difluoro-

Ox N HO
i | piperidine-1-carbonyl)-phenylamino]-4-
Y N
NN | methyl-5-0x0-4,5-dihydro-pyrazin-2-yl} -
2-hydroxymethyl-phenyl)-3.4-dihydro-

2H-isoquinolin-1-one

I1-26 2-(3-{6-[4-(4-Amino-piperidine-1-
carbonyl)-phenylamino]-4-methyl-5-oxo-

O l!l HO
I | \ 4 5-dihydro-pyrazin-2-yl} -2-hydroxy-
HN N
methyl-phenyl)-6-cyclopropyl-3,4-

dihydro-2H-isoquinolin-1-one



MP: 173.0-175.0; M5 (M+ H: 634
6- Cycl opropyl-2-(3-{6-[4-(1, 1-di oxo- 126-

W@ bitomwicphol i ne- 4- car bonyl) - PCT/EP2009/057707
phenyl am no] - 4- et hyl - 5- oxo- 4, 5- di hydr o- pyr azi n- 2-yl |
-2-hydroxynethy|phenyl)-3,41g'hydro-2kkisoquinoIin-l-o
ne Ms (M+ H)y: 653 -47- 6-Cyclopropyl-2-(3-

II-2B- [ 4- ( 4- et hoxypi peri di ne- 1-Aar bé@@)opmlve’h%(éﬂrb’my}’methyl-}{6-
met hy1- 5- oxo- 4 5- dlhydr' Yrazin
2- hydr oxymeegyle phers 4 di hyh“z Wi BatiseM RPEngRe-1-

e M5 (M+ H ‘ J opr opy 1eé}b(6n?yl) -phenylamino]-4- methyl -5-0x0-
{6-[4-(4-et ylbipﬁiarlne 1- carbon 1 (Pen yl am no %
met hy1- 5- 4, 5- diAydro pyra2|n ro-pyrazin-2-yt} -phenyl)-3.4-
2- hydr oxyngt fiyl - pheny1) - 3, 4- di hy@fhg&ﬂdszz%emﬁs’ﬁﬂ-ﬂ-oﬁeon
e MP. 153.0f{155.0; Ms (M+ H) : 6 -D
i met hyl @minrfcco2- { 2- hydr oxymet hy1- 3-
[ 4- mE? 6- (4- nor phol i n- 4-yl et hyl phenyl am no)-5 -0
X0-4,5"-di hydro -pyrazin2 -yl] -p henyl 1 -3

dlhydro 2H 1 s oquinoalin-1 1. }

Hizﬁethylamno 2- (3-{6-44-41, 1- d.oxo|33q6ﬁ5%h8“3%1f°ﬁ%?4
-carbonyl.- | dlhydro 1H-isoquinolin-2-yl)-2-

henyl am n t Ayl -[5- oxo- 4, 5- - azin:2-yl |
. hzdr o»«;}:]m;ﬁﬁwy 1)- 3, 4- di h@%ﬂ% q?@?a‘ul?ydﬂﬁnhe}ﬁ?}'}oxo'
one -48.A2 -( 6- [4-(4- Acet yBAplipglapimagn-2Lylaméno}-N-(2-

arbony1l enyl am no] -4-nmet hyl-5 -oxo04, 5 .
- di hydr opyr azi n- 2- yl | methoxy-ethyl)-N-methyl-benzamide
- 2- hydrgxyypret hyl - phenyl) - 6- cycl opr opy1- 3, 4-
di hydrod 2Hi soqui nolin-1 -one 6
Cycl ropyl-2-(2-hydroxynethyl-3- {4- methyl -
- OX0- [4 ( 3- oxo- plpera2|ne 1- car bonyl) - phenylan1no] 4
di hydr o- pyrazin yII - phenyl
II- 2& _di hydr o 2Hi soqui 1- onez‘ {%-[3-(6-Cyclopropyl-1-0x0-3,4-
dihydro-1H-isoquinolin-2-yl)-2-

hydroxymethyl-phenyl]-4-methyl-3-oxo-
3,4-dihydro-pyrazin-2-ylamino} -N-ethyl-
N-methyl-benzamide

11-30 6-Cyclopropyl-2-(2-hydroxymethyl-3-{4-
o h|l vo. o methyl-6-[4-(4-methyl-piperazin-1-yl)-
j:\ | | phenylamino]-5-0x0-4,5-dihydro-pyrazin-
HN N

2-yl} -phenyl)-3,4-dihydro-2H-

/

isoquinolin-1-one

E;]



6 -Cyclopropyl-2-(3- {6- [4-(4,4-difluorop iperidine-1
-c arbonyl)-phenyl am no] - 4- nethyl -
W0 20/0#0633 di hydr o- pyrazin-2-yll - 2 PCT/EP2009/057707
- hydr oxynet hyl - phenyl ) -3 , 4-di hydro2Hi soquino |in-1
-one 2-(3- {6- [4-(4-An1no-gg§pridine- 1-oc
ar bony1) - phenyl am no] - 4-met hy1-5 - oxo4, 5
II-3Hi hydr o- pyr azi n- 2- y| [ 6-Dimethylamino-2-{3-[6-(1-cthyl-1H-
- 2- hydr oxynet hyl - phehyd)~6- cycl opr 9
di hydrg- 2t is0qyi nd "1 -one ﬁ g%:lll-}%ammo) -4-methyl-5-0x0-4,5-
-Cycl op op 1- hyflr oxymet hy 1- @ihydid~pyrazin-2-yl]-2-hydroxymethyl-

[4- (44 Z I-plperldlne 1 -
car bonyl ) ph ani no] - 4- met hy| - Bhengkod#lihydro-2H-isoquinolin-1-
- di hydrp- pyraztn- 2-yl | -phenyl) 3ne 4-

di hydrox 2Hi soquinolin-1 -one 4- { 6- [3
-(6-Cycl/opropyl-1 -oxo0-3 ,4- di hydro-1Hisoquinolin-2
-y1l)-2 - hydroxynet hyl - phenyl ] - 4- et hyl -3 - ox03

1I-3#4- di hydro-pyrazin-2 -yl am ng } 6J}blfnzthy1ammo 2-(3- {6-[4-(4-ethyl-
nethoxy et hyl) - N—nethyl-o'-v. qde 4- { 6- [3

di h)@esznes sy hdhplamino-4-

-y1)-2 - hydr i 1T - 4nfemiyyloxd-4, L4835 2-yl
4~ di hydr o- Zi Fino } m@ﬁlty “0x8-4, §ropyrazm yl}-
-N-et hyl N- net hyl - m de 6 2-hydroxymethyl-phenyl)-3,4-dihydro-
- Cycl oprop (2 h droxynethyl i hy

-[4- (4- met pi perazin-1 -yl)- §ﬁ1&) Hp%nq'mg

- 0X0-4,5 -difydro-pyrazin2 -yll -phenyl) 3
, 4- di hydf oN2H° i soquino lin- 1-one -50- 6
- Di metdy ino-2 - {3 - [6-( 1 -ethyl- 1
Hpyrazol - 4-yl am no) - 4-net hyl-5 -oxo-4,5 -
dlhydro pyrazin-2 -yl]-2 hydroxynethylpheny
1-33- di hydr 0- 2H i soqui nol i n-1/\ on&{6-[3 ﬁﬁﬁ%@h?ﬂ@ﬁih@xg34'
-(3- {6- [4-(4rethyl- razin
- carbonyl) - th nmet hy
- 0X0- 4, 5-di hydr 0- pyrazi ny 2-yl | -throxymethyl phenyl] 4-methy1 -3-oxo0-

ih &TO 1H-isoquinolin-2-y1)-2-
g q y

il_’])égreoxyrmt' yrp )3, 4-di hyg,ﬁgcgl%dr grazm -ylamlno}-NN -bis-
(2-methoxy-ethyl)-benzamide
/"VPN o
—0
11-34 4-{6-[3-(6-Cyclopropyl-1-0x0-3,4-

o h|l o dihydro-1H-isoquinolin-2-yl)-2-
j:\ | ! hydroxymethyl-phenyl]-4-methyl-3-oxo-
S 3,4-dihydro-pyrazin-2-ylamino} -N-(2-

methoxy-ethyl)-benzamide



4- { 6- [3 -(6-Cyclopropyl- 1 -ox0-3 ,4-
di hydro-1Hisoquinolin-2 -yl)-2 -
whydpososset hyl - phenyl | - 4- net hyl -3 - oxo03 PCT/EP2009/057707
, 4-di hydr o- pyrazi n-2 -yl am no}
-N N- bi s(2- met hoxy-et hyl ) - begfan1de 4- { 6- [3
-(6-Cycl opropyl - 1 -o0xo0-3 , 4~ di hydro-1Hisoqui nolin-2
pheay! ] - 441{6t[Ay6-Cyolopxpgl-1-ox0-3.4-

Am no} @L hg/gré) 1H-isoquinolin-2-yl)-2-

OXymet hyl Bydrooymdthyl{phenyl]-4-methyl-3-oxo-

razol - 4-yl am nqJ - 4- met hy1- 5- oxo- 4
py y 34 -d? ydro-pyrazPI/l -2-ylamino}-N,N-bis-

" pheny1) - 54~ di hydr o- 2Hi soqui nol {2 Buib y
- Oychapropyl- 2- ( 2- hydr oxynet hy1- g %ﬁ&ﬂﬁ%ﬁ%) Cnzamide
- 0X0- 6- ‘-(@ 2,2-trifluoro-ethyl)-

[-3§1)-2 - hydroxynmet hyl -
, 4- di hydr o- py[a2|n 2
nethoxy et Ryl)s Pen2y
- Cycl opr op% 2
- met hoxy- e
, 5 -di hyd

-phenyl) 37 4-di hydr o- 2Hisoquino|in 1-one 2-(4-

11-36- [ 3- (6-Cyc Lopropyl -1 -0x0-3 ¢ ier-Butyl-2-(2-hyd thyl-3- {4-
, 4-di hydro- 1H-i soq n-2 -yl)- 7 utyl-2-(2-hydroxymethyl-3-{
hydr 0X mstt hM(L ph_e - et hy1- 3neshyi- 6-34 (morpholine-4-carbonyl)-

). h ei g_lm'a(rjnengl Dgrazf) P(gfﬁ'?]%o_'%é'dihydl'o-pyrazin-

Sy1)-
{2- hyo!q oxyrre 1-3- [4-nethyl - 6- Q.@i}npﬁdﬂym-aléhldmyn@m{--s
-yl a - 5- 0X0- 4, 5-di hydro-pyrazin-2 -y1]- phenyl}
-3, 4- ydro 2FL|squ|noI|n 1 - BAguinolin-1-one
O N
9

I1-37 6-Cyclopropyl-2-(2-hydroxymethyl-3-{4-
o o o methyl-6-[4-(4-methyl-[1,4]diazepane-1-
I | N carbonyl)-phenylamino]-5-oxo0-4,5-
HN N

dihydro-pyrazin-2-yl} -phenyl)-3,4-
dihydro-2H-isoquinolin-1-one

I1-38 4-{6-[3-(6-Cyclopropyl-1-0x0-3,4-
o o o dihydro-1H-isoquinolin-2-yl)-2-
j\:\ | ! hydroxymethyl-phenyl]-4-methyl-3-oxo-
HN N

3 ,4-dihydro-pyrazin-2-ylamino} -N-ethyl-

benzamide



6 -D inethyl am no-2- {2-hydroxynmethyl- 3-
[ 4- met hyl - 5- ox0- 6- (1H pyrazol - 3-
W@ bE00oe33 4, 5- di hydr o- pyrazi n-2-yl1] - phenyl} PCT/EP2009/057707
-3, 4-di hydro-2H i soquinolin-1 - one -55-  2- {3-
[ 6- (5-Cycl opropyl-1H pyrazol 3- yl am no) - 4- net hy1- 5- oxo
-4,5 -di hydro-pyrazin-2-yl] - 3 hydr oxynet hyl - phenyl |
11-3%- di net hyl ani no- 3, 4- di hydr -ZFL6équmHWYl2ﬁthW®X?nﬂhyl3{6-
{6- [3-(6-Cycl propyl- 0-3,4
di hydro-1H P ~yl)-2
hydroxynethy <P en 1 v A-Jmet hy 1- 3piwugtanino]-4-methyl-5-0xo-4,5-
4- di hydr o-"Pyr'azi -yl am no}- 3, 4- di hydro-1H U|ng
n- 2- one {6- dihydro-pyrazin-2-yl} -phenyl)-3,4-
(6-Di e I am no-1| - oxo- 3, 4-di 81‘1‘19&1% %s‘oéﬁ%‘l&rﬂ@%h@ 2
1)-2 - y r oxynmet hyl - pheny1] - 4- nét hy1- 3- 0x03
di h

[ y pyr azi n-2 -yl am no}- 3, 4-di hydr o- 1H qui no
n- ﬁe/% tert-Butyl-2- {3-

[4 -(4-isopropyl-piperazine-1-carbonyl)-
i
[

K
[ (1 et hyl- 1H pyrazol 4-yl am no) - 4- net hy1l- 5- oxo- 4, 5
gl hydr opyrazin- 2- y1] - 2- hy dr oY MBI RAGIN-D-(3- (B-4-(4-cthoxy-
, 4-d Q- 2H o8 Qgi_BQl N~ 1- one
6- Q/CI 0 loyl 2-( 3- [4-((S)- Blpelll(ﬂloﬁ(yfwlrhooyl) phenylamino]-4-
1 enyl am no] - 4- h
- di hvafo- ﬁyfam ¥ 2.yl - thrng 0&0 4’5-dihydro-pyrazin-2-yl} -
met hyl - phenyl )-3 , 4- d|hydm@&bxm@aqyym@nw)sftdmymn-
lin-1-one 6 Cyclopropyl-z-(s -
- et hexy olidine- 1 -carbonyl)2 HgNVMQ 1%ﬂn@L
nmet hyl - X0- 4, 5-di hydro- pyrazi n-2-yl | -
-hydroxynetﬁ - phenyl ) -3 , 4-di hydr o- ZFLisqu|no l'in-
l-one 6 -D i thylanino 2 (2- hydr oxynet hy1l-3 -
-nethyl 5- 0x0- 6- [ 4- (pi perazi neg )
carbo hen am Nol - 4 PS d|hydrg%gFggme?z(%hymonmmﬂwls
- phen , 41 di yd PHi soqui no {6-{44-Aydvorey-piperidine-1-carbonyl)-

i
3-
y
4-
6-
gl

phenylamino]-4-methyl-5-ox0-4,5-
dihydro-pyrazin-2-yl} -phenyl)-3,4-

N dihydro-2H-isoquinolin-1-one
L,
11-42 6-Cyclopropyl-2-(2-hydroxymethyl-3-{6-
o b e oo [4-(4-methoxymethyl-piperidine-1-
HNLN% N carbonyl)-phenylamino]-4-methyl-5-oxo-
4,5-dihydro-pyrazin-2-yl} -phenyl)-3,4-

dihydro-2 H-isoquinolin-1-one



6 -Cyclopropyl-2- {2 -hydroxynethyl-3 - [6 - ( 1
-i sopropyl - 1 H pyrazol -4-ylam no)-4- nethyl-5
WO 204080633 - di hydr o- pyrazi n-2-y1] - phenyl} -3 PCI/EP2009/057707

, 4-di hydro-2Hisoquinolin-1 - one 6

-Cyclopropy1-2-(2-hydroxyne[§%}-3 - {4met hyl -6

-[ 4- (nor phol i ne-4-c arbonyl)- nitro-phenyl am no] -5
II-4®x0- 4, 5 -di hydropyrazi/N- 2-yl | @WWP)OP@ -2-(2-hydroxymethyl-3- {6-

, 4- di hydro- 2Hi soq In- 1-one
- (6-Di | i X0-3 , 4- di H %9& %thglglln PYRh4-y1-
- phe ny 1] - 4a1ﬁﬁioﬂ1-ﬂ&ne&hyl>&8xo 4 ,5-dihydro-pyr-
<2

-y1)-2 4_hydr oxy
, 4- di Ky dmo- : -
-ylaqykil-py ol 1-y1) - N, N- di met PIP-2af ePhsRYYe’+-dihydro-2 -

6- Cycl.qpropyl-2-(3- {6- [3 -fluoggmﬁndﬁﬂpggpollne 4-c
ar bonyl)- phenyl am no] - 4- nethyl-
- 0X0- 4, &-di hydro- pyrazi n-2-yl | - 2
- hydr oxytret hyl - phenyl ) - 3
, 4- dlhydr02H-|squ|noI|n 1-one 6-D net hyl am no-2- {3-

Ilﬂﬁ (3-fluoro-4- norpholAn-4-yl - phenyk@ﬁnwbl{%hmﬁbhyhahyl3{4-
- 0X0- 4, 5-di hydr o- I'n-2-yl1] - 2-

Pyl - plae -3, 4-di hde’&chhP%a&i Rz iflyqeo-cthyD-

i si (25 hydroxy-ethy ), ZE/razol -4-ylamino]-4,5-dihydro-
-4-met hyl-5- oxo

y n-2 -yl)-2 pyrazin-2-yl} phenyl) -3.4-dihydro-2H-
- hydrioxy et hyl - pheny1] - 6- dlnethy
dihyJ?o 2H i soqui nol i n- 1- one kg&g&ﬂﬂ ?ﬁylan1no 2

- {2- hydr oxynet hy1- 3-

[4 nethyf 5- 0x0- 6- (4- pi peridi n-1-yl net hyl - phenyl am no)

5-di hydro- pyrazin-2-y1 henyl |
II- 4§l di hyd?/o 2H|pgquI I- p y -(4- {g [3-(6-Cyclopropyl-1-ox0-3,4-di-

Cyclo robyl 2- (2-

-(2-nmo - oxoet hyl ) -
1H pyr 4_ ]-5 -oxo-4 . Bydroxymethyl-phenyl]-4-methyl-3-oxo-
dlhydr -pyra 2-yl'l -phenyl) - 3344H1d 2l -
dlhy 2H i SeGui nolin-1 -one 6 -Cyc yr?gguanl yannno}pwazo
-[ 6- (N— -yl)-N N-dimethyl- acetamlde
cycl opr pylnethyl 1H pyrazol - 4-yl am no) - 4- et hyl -
- 0x0- A7NS - di hydro-pyrazin-2 -yl1]-2 -hydroxynethyl - ph
enyl } -3 , 4- di hydro-2Hisoquinolin-1 -one 6
11-4& nmet hyl ami no- 2 -(3- {p- 6- Dlmethylamlno -2-{2- hydroxymethyl -3-
[ 4- (2- hydr oxyet hox enylanlno
- di hydsQ- i -2~ hydr o @MLM Hv%leprazol -3-yl-

, 4- di hydr o{2Hi|soqui jol i n- 1-one @mmoz -5-0X0- 45 -dihydro-pyrazin-2-yl]-
0) - 2- ( 2- hydroxg hy1l-3

{4 met r phol i ne- 4- enyl}- 3 A- dlhydro -2H-isoquinolin-1-

car bo @5 phenyl ani no] - 5- oxo- 4, S5ne

di hydf ox pyrazi n-2-yl | -phenyl) 37, 4-

dlhydro 2FL|squ|noI|n -one

11-47 6-Dimethylamino-2-{2-hydroxymethyl-3-

[4-methyl-5-0x0-6-(1 H-pyrazol-3-
I ylamino)-4,5-dihydro-pyrazin-2-yl]-
phenyl}-3,4-dihydro-2 H-isoquinolin-1-

onc

IZ\



-60- H 75 6-D nethyl am no-2- {2-hydroxynet hyl- 3-
[ 4- met hyl- 6- (4- nor phol i n-4-yl - phenyl am no) - 5- oxo-4, 5-d
WO boadoaoopy/r azi n-2 -yl ] -phenyl} PCT/EP2009/057707
- 3, 4-di hydr o- 2Hi soqui nol i n- 1- one 2- {3-
[6-(3,4-D hydro-2H benzo 4.
[1,4]oxazin-6-y|an1no)-4-netﬁy1-5-
II-6%0- 4, 5- di hydr o- pyrazi n- 2/y1] - 2- idctopyapt-Ry2-hpironyhithyl-3- {4-

é?&g?ﬁ;?éé}é? 200_ 3, 4- [ gi_r 0-2H }nsé&glwiQ)?(lo-i6r-1[_4g(pi_poepa%ne-l-carbon-

- (2- hydr ox \§ H pyr azol - 4- yl)phemddmideo 7,6 ki ydo-pyrazin-2-
- 0X0- 4, 5-1qi hydr razin-2-yll -2 - ) . .
hydr oxymgthyl - phefiy1) - 3 , 4- di hyd¥o-eprdbddrHbydro-2H-isoquinolin-

lin-1-on - D met hyl am no- 2- {2- hyggoxynet hyl- 3-

[ 4- et hy1{6- (2- nor pholin-4-yl-pyridin-4-

ylam'ﬁa%/“L -0xo0- 4, 5- di hydr o- pyrazi n-2- yl]-phenyl}

-3,4Hﬁthdro-2FLisoquinolinl -one 6-tert-Butyl - 2-

- hydr oxynet hyl- 3- [ 4-

et hy1- 6- ( 2- nor pholi yl - pyri dPHYELprapy-Ad3-hydigxgmgthyl-3-{4-

5- di hydr d- pyrazi n+ y1] - phenyl hethyl-6-[4-(2-morpholin-4-yl-2-oxo0-eth-

- 3, 4- disyt %é sdquinolin-1 - one- -élf P e
WSy yl)-phenylamino]-5-ox0-4,5-dihydro-pyr-

azin-2-yl}-phenyl)-3,4-dihydro-2 H-

II

isoquinolin-1-one

I1-50 6-Cyclopropyl-2-(2-hydroxymethyl-3-{6-
o ,L Ho. © [3-methoxy-4-(morpholine-4-carbonyl)-
HNINj\Ej/N phenylamino]-4-methyl-5-0x0-4,5-
dihydro-pyrazin-2-yl} -phenyl)-3,4-
o dihydro-2 H-isoquinolin-1-one
(\N o
o
II-51 7-{6-[3-(6-tert-Butyl-1-0x0-3,4-dihydro-

1 H-isoquinolin-2-yl)-2-hydroxymethyl-

j:\ | \ phenyl]-4-methyl-3-0x0-3,4-dihydro-
S pyrazin-2-ylamino} -3 ,4-dihydro-1H-

quinolin-2-one



2- { 3- [6-(1 -Ethyl-1H pyrazol -4-yl am no) -
OH4- net hyl - 5- oxo- 4, 5- di hydr o- pyr azi n- 2-
wQ 1jro@edeyair oxynet hyl - phenyl } -6-(1 - hydroxy- HCT/EP2009/057707
-nmet hyl -et hyl ) -3 , 4-di hydr o- 2Hi soqui nolin- 1-one 6
- Di met hyl am no-2 -(2- hydroxyggthyl 3 -
{4-nmet hyl -6-[ 6-(4-net hyl -pi péfazin-1 -yl)- pyridin-3
II-5%1 am no] -5 -oxo0-4 ,5 -glhydropy2diﬂﬁ{i(ytbpﬂmhbh@ﬁmﬂﬁol3yL
’{g- glyr(:]?/r v ltHthsggUI n- 1-one am1noP'4 tﬂyl|5aoxo 25 “dihydro-pyr-
- 6 1 2,3,4-tetrah&ﬂagﬂ]smgmmmghmnﬂﬁﬂmhw}4ydp
i 0-pyr-azin-2-yl]- nyll -3
0- 2H 1 €oqui nol i n-1 - onemg 1no {Sé dl?@ro -2 H-isoquinolin-
’Iuoro et hyl) - 1FprrazoI1%nylan1no] 4- et hy1l-5
(5" -di hydro-pyrazin-2 -yll
ydr oxynet hyl phenyl)-6- (1 -hydroxy-1
n-53et hyl -ethyl)- 3, 4-di Rydr o- 2H 7 56qvi(B@ycRplpyPNexé-3.4-

-(3 - {6-[1
- (2, 2-43 £l ues o-£t - 1H pyr azol dibygioaldf{-fefuinolipst #1125
- 0X0- 4, i hydro-pyrazin-2 -ylly

d thyl-phenyl]-4-methyl-3-oxo-
y1) - 6- di met hy?, roxyme_g phenyl]-4-methyl-3-0xo0

\ oqui nol i n-1 -one 3A46RhydBo-pyrazin-2-ylaminoj-3,4-
fl am no-2 -(3- {6- . o

i met hyl ani no- et hoxy) - phen9P§WPHJf9%Pﬂ@T%vT?5 -
oxo- 4, 5 _-4i hydro-pyrazin-2-yll -2-
hydroxynetﬂyl phenyl) -3 , 4-di hydr o- 2H soqui nol i n-

II-34one 2 - [2 -(3 - { 6 - [ 1 -(27+{8-[3{p-Difnkthgramino-1-oxo-3,4-di-

-ethyl) - ¥i.am no] - 4- pet hyl-5 - ox0-4, 5-

di hydre- | " - 2- hydr oxy Rdray Fkesjaglin-yD gz o-
1,2,3,4 dr oi soqui nol i n- 6- W skdro i@ N he R RRINRI-3-0xo-
rile & - 1no-2 -(2-h dro%ineth ‘ﬁ%JeﬂVP ]? %0
-(2- @ pyl)- 1 H pyr azoI 34- d1hydro-pyrazm 2-ylam1no} -3,4-di-
yl am -4-met hyl-5-0x0-4,5 -dih ] ) 25

- phenyl ) 13 , 4-di hydr o- 2Hisoquino?{%{rgﬂﬂ(guzlh(n"t{lzz%llé

/I'asmi no- 2 -(3 - {6-[4-(1 ,4- dinethyl-3
135 o pi perazin-2 -yl)- phenyl am E-tlrt-%u%‘f-tz-%’3-[6-(1-ethy1-1H-pyrazol-

X0-4,5 -di hydro-pyrazin-2 -yll
- 2- hydr oxymet hy| ph )-3, 4- di hy dimaihb) £aRtiyneldx8=4,5-dihydro-
pyrazin-2-yl]-2-hydroxymethyl-phenyl } -

1- one Ox N © )
NS | et et
HN N . . . .
(S j\b/ 3,4-dihydro-2 H-isoquinolin-1-one
A
II-56 Chiral  6-Cyclopropyl-2-(3-{6-[4-((S)-3-cthoxy-
o ,L wo. o pyrrolidine-1-carbonyl)-phenylamino]-4-
j:\ J \ methyl-5-0x0-4,5-dihydro-pyrazin-2-yl} -
HN N

2-hydroxymethyl-phenyl)-3.4-dihydro-

2 H-isoquinolin-1-one



-(3- {6- [ 1-(2,3
- D hydr oxy-propyl) - 1Hpyr azol - 4-yl am no] - 4- met hy1-5

W0 00/0#633 di hydr o- pyrazi n-2-yl | PCT/EP2009/057707
- 2- hydr oxymnet hyl phenyl) - 6- dinethylanino-B
, 4-di hydr o2H-i soqui nol i n- 1- -63- 6

-D nmet hyl am no-2 -(2 -hydro xynethyl 3 -
{4-met hyl- 644- (nor phol i ne- 4- carbonyl) - phenyl am no]
0x0-4,5 - dihydro -pyrazin?2
II%ZUIHO|IH- 1 -one 6 -Hy¢ -?%g%yl6¥%m¥§9pypg{gég[4(R53‘ﬁhmq“
1-et hyl - O’LH pyr,azo 1- 4 am no) - 4pymdlmyrie-5carbmgfl)4plﬁnylammo] 4-

di hydro-p [ 2 - hydroxy hy hen
oqui no 1}, 8 24 {6- [3 - {I@TEB.O&@#;/ mirﬁa)yrafm 2-yl}-
-ox0- 1Hil s oq 0 lin-2 -y1)-2 2JT1§Qfonmethyl phenyl)-3,4-dihydro-

enyl] -4-met hyl- 3 - oxo-

di hydro-pyftazin2 -ylanmino 1 pheﬁHﬂV%Wﬂwh@ﬂhym-
acet ani
{6-[3 ( Cyclopropyl-l-oxo-lkbisoquinoIin-2-y1)-2-hydr
oxynethyl - phenyl ] -

4- et yI 3- 0xo0- 3, 4- di hydr o- pyr azi n- 2- ylanino

- pyr -1-yl)-acetic acid 6 -Cyc | opropyl-2 -

ydroxynethyl 3 - { 4- nmethyl-6 %ﬁ
IL?&] dazo 1-2 -yl methyl)- L}+pyra§lﬁ&liwl l‘g?ﬁg%ymganemyl3-
oxo- 4,5 -dilhydr Oopyrl N> 2 -yl d-nreptyenyokb=62Hk (pperazine-1-

oqui no | i R A~gRe : ‘
-64- tion, lad @ eases r e§%§BW§’ Jighepylamine]-4.5-dihydro-
nhibi tion of Beoahl 2.4 ?héﬁﬁ?ﬁ'd‘ﬁ{ydro 2H-

I nhi biti and/ g

i n mamma Wt hodt wi shing to be boun

parti cul heory, it is believetogquinelit-hen¢ nt eracti on
of the corpounds of the invention with Btk results in
t he | | oon of Btk activity and thus in the
phar tical utility of these conpounds.

Accordlngly, the invention in-

II-59 6-Cyclopropyl-2-{2-hydroxymethyl-3-[6-
(1-isopropyl-1 H-pyrazol-4-ylamino)-4-
i methyl-5-0x0-4,5-dihydro-pyrazin-2-yl]-

phenyl}-3,4-dihydro-2 H-isoquinolin-1-

onc

11-60 6-Cyclopropyl-2-(2-hydroxymethyl-3-{4-
methyl-6-[4-(morpholine-4-carbonyl)-3-
I nitro-phenylamino]-5-o0xo0-4,5-dihydro-

pyrazin-2-yl}-phenyl)-3.4-dihydro-2 H-

isoquinolin-1-one

:Z



5 cludes a nethod of treating a mammal, for instance a
human, having a di sease responsive to inhibition of
w@ekometedyi ty, and/or inhibiting B-cell prolifRCHEPNY057707
conprising admnistrating to the mammual havi ng such a
di sease, an effective anount .of at |east one chem ca
entity provided herein. An e? ‘ective concentration may
II-bk ascertained experifrentally, e2qﬂ‘ﬁde§§3¥wﬂgﬂmMD0dcmo8fF
concentration of tonpound, or,.the tical
cal cul @y ingh it v AR B i SR i
be affe [ dijtion to Btk |hﬁhuﬂﬁnmmﬁqﬂ@mﬁ]ﬁmnmhyl3oxo-
i mi fler "t yr osi ne ki nases

limit t'o,
seri réjfd\, hr eo e kinases. Kinases 4&?@?@185’%5‘%2 -¥lgmiw} -pyrazol-
in S|@mallng pat hways controlllngaiQOQQﬂﬁﬁg _a&ﬁﬁhﬁkar

processegs such as proliferation, fferentiation,
deat h} optosi s). Abnormal kinase activity has been
inplicated in a wi de range of diseases, including

I-6ul ti pl e cancers, autoi e andbaiycloprapyf-2 dBafai[Sflyporo-4-
di seases, anp acute i nnatory rea

ses in ﬁ‘télh%n‘éfaé‘ﬁ%y rRrenylammo] -4-

mul ti facedgdny ad.e _

pat hways priovildeg alsignificant ﬁiéﬂ@'[ 5 LyRb14ys- Hﬂiydro pyrazm 2-yl} -
i dent i fy HyroV S>argeting kinases and sig

pat hways An di nment |ncIud%@ygﬁﬁﬁﬁﬁéﬂrﬁﬁnﬂ)34‘ﬂhwho'
treating patient having an aUt9hq§HﬂﬁlﬁHq/&{

i nfl ammatpry di sease, or an acute inf aﬁnatorf

react esponsive to inhibition of Btk activity 20
and/égzg-cell proliferation. Autoi nmune and/or
i nfl anmatory di seases that can be affected using
[-g9mpounds and conposi tions accorgqﬂgmﬁgmhm%)quq@%gqnwn)4_
I nclude, but are n Lhgited to: psoriasis ay,
Crohn's dj sgase, | t abl e bomelHsmﬁ@hmﬁhwlﬁ$m@memmk4Inﬁhﬂr

di seas “f' SSYE Y rej ection, san §4r§’ﬁ’1%y@r8;ialy?azm 2-yl]-2-

reJect pt ant ed or gans, ASt e

| upus ™er i heosus (and associ ahgitodmnethyl-phenyl} -3,4-dihydro-2 H-
glo oneph¥itis), dermatonyositis, multiple

scl er scl er oder ma, vascul|tﬁ§qT%$m%b§§%C|ated and

ot her Vasculitides), autoi mune henol ytic and

thro yt openi ¢ states, Goodpasture's syndrone (and

associ gt'ed gl onerul onephritis and pul nonary

hennrr%age) at herosclerosis, rheumatoid arthritis,
II-64r oni ¢ Idlppq;hlc thronbocytopemq@{®w4mﬂﬁq2@®&8kyemyD

Addi son' isease, Pa s@dn's dlsease Al zhei mer' s

di sease, G)?faet as, steg Dc ghock A -BberrARE P e thing thyl-S-oxo-
gravi s, WO o@o 3PCT/ EP200$/5Q§1¥>7(93py1§§mj ?qug@q)xy_
hereinéftj hotis of treatnent

met i n which | east one
cheni ¢ ntity provided herein H@tha(b‘nhm}’lr]t(ed@whmmino-l*
conbination with an anti-infla s
Anti -i nF¥ammat ory agents |ncIugga%g@%é?%%%é?m?wﬁ%?g%
to NSAUDs,(_non-specific and COX-2 specific
cyclooxgendﬁb enzyme inhibitors, gold conpounds,
corticosteroids, nethotrexate, tunor necrosis 5 factor
receptor (TNF) receptors antagonists,
I mmunosuppr essants and net hot rexat e.



Exanpl es of NSAI Ds i ncl ude, but are not limted to,

i buprofen, flurbiprofen, naproxen and naproxen sodi um
waelrabobmwsnc, conbi nati ons of dicl of enac sodi unP@mEP2009/057707

m soprostol, sulindac, oxaprozin, diflunisal,

pi roxi cam indomethacin, etodglac, fenoprofen calcium

ket opr of en, sodi um nabunet oné, sul fasal azine, tolnetin
II-6pdi um and hydroxychl ¢roqui ne. &Rimgthytnoho-242NSArBymethyl-3-

al so incl ude COX- ¢hfic inhi Fz%rtno{hs such ag o i

' , lum racox gnéf}or &to ipc%mdb.

cel ec | drc
In sone e [ the anti - i n{hasiggpaenylagiani-4,6<lilydro-
sal i cyate” rcytates include by areri [

sal i cy acid or aspirin, PE8dMUN

ot limted. to
};gpqné/ﬁ:-%rft-&lhydroQH-
ine and nmagnesi um sal i cylg4@8olinl P-ofbre
anti-iyif | anmat ory agent may al so be a corticosteroid.
mple, the corticosteroid may be cortisone,
dexamnet ne, nmet hyl pr edni sol one, predni sol one,
pr edni soMone sodi um phosphate, or prednisone. In
1-g€ldi tional enbodi nents the anti - glﬁyc ] QQX2-%9&%kyﬂ1§thyl-3-{4-
a gold conmpound s gol d sodiumthional ate” or
aurangfin, 20 Fhe enti on al somctyl-6des2-arbpiuilineinyls?-oxo-
in whichi the antY-inflammatory agent .i,s_a_netabolic
i nhi bi,FO¥, di hydr of ol at gt%?ﬂé'&5’21?%%%%?149&%%“915?',0"0'4’5'
such met exate or a di hydr dbgoiogiyeazitedytlr-plganhSel-
i nhi B tr, such as | efl unoni de. ?hh r enbodi ments of
the iivention pertain to conbinatl éﬂﬁ@-%fﬁ-lwueW% -one
| east e anti-inflamatory conpound is an anti-CS

monocf o anti body (such as eculizunab or pexelizu-
25 mab) { a/TNF ant agoni st, such as entanercept, or
i nflixi , Which is an anti-TNF al pha nonocl ona

11-anti body. WO 2010/ 000833PCT/ EP2QQ8/cpiof9i2-(8G6-(f+r om
nmet hot reﬁat e, |ef de, cycl osporine, tacrolinus,
azat hicQpri_ne cophenol at e fysierenyimghyl] H-pyemael-4-yl-
B-cel | prdgcurjsorls expressing BT 4k iqml | gat P
in t he pa @ f B cell nal i%%%ﬁ?ﬁg‘g&@n%dd%’gg@%m 26
but % i m{ed to, B-cell | ynphaae2-ijPablidmoaymethyl-phenyl;-3,4-
(i ncliudi ng 5 Hodgki n's and non- i n.s. | ynphom)
hairy cell |ynphoma, nultiple ny ?lgﬁrg?bi-ﬁpﬁﬁﬁgmgﬁghe
acute el ogenous | eukem a and chronic and acute
| ynphocytic | eukem a. BTK has been shown to be an
I1-6&hi bi tor| of the Fas/ ARO-1 ( CD- 96)DifeeiytaniifeloqB116-[4-(2-hydroxy-

si gnalq OH N ‘
| @/ ethoxy)-phenylamino]-4-methyl-5-oxo-
é’b " o 4,5-dihydro-pyrazin-2-yl}-2-

hydroxymethyl-phenyl)-3.4-dihydro-2 H-
On"on isoquinolin-1-one

11-69 6-(Ethyl-methyl-amino)-2-(2-hydroxy-

o l!l OH I!l\/

j:\ | @ methyl-3-{4-methyl-6-[4-(morpholine-4-
e ! carbonyl)-phenylamino]-5-oxo0-4,5-
dihydro-pyrazin-2-yl} -phenyl)-3,4-
dihydro-2H-isoquinolin-1-one



complex (DISC) in B-lineage |lynphoid cells, The fate

of | eukem a/l ynphoma cells may reside in the bal ance
whei1vweern3i he opposi ng proapoptotic effects of PEEPRNEF057707

activated by 10 DI SC and an upstream anti -apoptotic

regul atory mechani smi nvol vi_gg_ BTK and/or its

substrates (Vassilev et al., J. Biol. Chem 1998, 274,
II-'1646- 1656) . It has al g8 been di stéwstopbpyhat3-8%K1-(2,2-difluoro-

i nhi bitors are usg as chenosensitizj ng_agents. . and,
t hus, 8ef ¥k -p-conbi nat i on \e/\ﬁ%?'llt)f1z_{']?’?grer‘mgﬁ'ylammoﬂg'methyl'

chenot | x~. drugs, in parti swka#,5-dihy¢ys-pykeain-2-yl}-2-
i nducq apopt s. Exanpl es of other chenptherapeutic
dr ugs ®hat be used in conbi nEYC{TBWni@hW ﬁnyq)'3’4'dlhydr°'2H'

| inhibftors (canptothecin or topotecan),

t opoi 50

et oposi de), al kylating agents (e.g. cycl ophosphamn de, )
11451 phal an and BONUL, #Abul i n i r S¢4d6lageRvelopeny-1-oko-3 4-di-

taxol and vi nbl as e), and bi ol pgi.caly. (vl

ant i bootes, "Such nti CD20 ant ?%gg?H i?%{(}:ﬁ%m FyH2

i MMuUNQL-oi-v cyt oki nes) . 20hRirkxyaedthyliphyniihé-nadtisd-3-oxo-

be asglci at @ ith sone | eukem ag4e lﬁ’rcﬁSSi ng. e i |

ber - 4blY fusi on gene resulting fr ’m'(ﬁ W PYEEP R 2o} -pyrazol-

parts' 0f chronosone 9 and 22. Thigl)alaedtigalacétymids

commo observed in chronic myel ogenous | eukem a. Btk

is cdnstd tutively phosphorylated by the bcr-abl kinase

ki ch initiates downstream survi gfﬁiﬁg@&?ﬁ?ﬁﬂgﬂﬁd&xmemym'

chermsieg: tizing BTK inhibitors {pgliHse-i.8ROI somer ase

rase Il inhibitors (e.g. daunomycin and

circumvent s apopt gsisvn bcr-abl ce
al . J.,g E)A1 wo.Medl. 5 201(11) : 18BHFmEBSRY-0R&-6Thepropyl-1H-pyrazol-

conmpountls jof Jt hg pfesent invention, may be_farnul at ed
o of oral adnini gty}%?l¥%‘ﬁa'&§%¥§§°'PH?%‘z'Yl]'

in a

and cagrier al adm ni strati ophé3l}-pe-dinydtNerfi@qiinolin-1-

of tahllets, coated tablets, dragees, hard and soft

gel at 1 ne—capsul es, sol utions, ent?%ions, syrups, or

suspensi ons. Conpounds of the present invention are
n-¢4 ficaci ous when admi nistered by20gbhgl(1Qlo88tyRhethyl-1 H-pyrazol-

adm ni stration inckaditig continuous (intravenous d¥|§3).

t opi cal_ parent %ralnt r anuscul af-ylanpneld-nghyl-érggst.dS-dihydro-
subcut afieops, Jt ransfler mal (whi ch - 15NGhH B ) )
penet ﬁiﬁ hcelent agent ), pyrazin 2n§1!1 quldﬁ)xymethyl phenyl}
2010/ \0633 EP2009/ 057707 - 676-dimetbghminvadéldjhydro-2H-

i nhalfati on and suppository adm ni str.at.ion, anong ot her
rout e§™ mnistra- tion. The EP%?IB?IFEE'OP&nner of

adm nistration is generally oral using a conveni ent

1-64i 'y dosing regi men which can bg_qagdj fr,a6¢ KOBhethvl-3-[4-
to the degree of a 48 on and thcggﬁ)gﬁpznt %sq&gsggngey [
to the, aq@ilyoe i ent. 5 A compthyhf-oap-6e@apopyhdg/-pyrazol-4-
the prégeny | oh, as well as, their . .
phar npceyiica iséabl e salts, UOGETHE-Hibydrogngzgy2-y1l-
mor e convent exci pi ents, caphdngl}s3.4-@ihydid-2ERSminolin-1-
may ke pl aced”into the form of pharnmaceuti cal
conposiMions and unit dosages. TH® pharnaceuti cal

conpositions and unit dosage forns may be conprised of
conventional ingredients in conventional proportions,
with or without additional active conpounds or
principles, and the unit 10 dosage fornms nmay contain
any suitable effective anmount of the active ingredient
commensurate with the intended daily dosage range to
be enpl oyed. The pharnaceuti cal conposi- tions may be
enpl oyed as solids, such as tablets or filled
capsul es, sem solids, powders, sustained rel ease
formul ations, or |iquids such as sol utions,

suspensi ons, enulsions, elixirs, or filled capsules
for oral use; or in the formof suppositories for
rectal or vaginal adm ni-




15 stration; or in the formof sterile injectable
solutions for parenteral use. A typical preparation
wawd/oewss ai n from about 5% to about 95% acti VRCT/EP2009/057707
conmpound or conpounds (ww). The term "preparation” or
“dosage fornt is intended tog {)ncl ude both solid and
liquid formul ati ons of the active conpound and one
II- §§5<| Iled i h t he art wi || |appr eci at ®itriethylaaninaet {2viydroxymethyl-3-

i ngr ed(i’ ca Nd~| fferent, pr ]
depend| organ or L‘ttl?lgglﬁ%g glogﬁlothﬁ e

desi r & dose phar macoki nephahypatiadyed-exs4 SIEh\lgrdro-pyrazm-
term ci pi edt™ as used herein refers t

C
that &s useful in preparing a phaw!l HP&E&ET Q’I%ngro 2H'150qum0'
conposi tion, generally safe, nonihgxige and neither
bi ol ggitally nor otherw se undesirable, and includes
exci g;;ts that are acceptable for veterinary use as

wel | as human pharnmaceutical use. The conpounds of
I-¢hi s invention can be adni ni steréd3dpdhé-ibydridi- 25

general | y be adm n Ped in admbéltlgQe@“%ﬁ-ﬁ-gﬁdpﬁﬁ@#-methyl-S-

nor e sal bH eutical excrpie

carriers with regard tootdiéSidibehaegrariatt-@]-afhydroxy-
adm nin st andard pharrra e rac

" Phar p= i |y acceptable” meali Yfﬂ"& \Lbﬁ‘?'gﬁnqﬂ%ﬁammo 3.4-di-
usef n preparing a pharmaceut h¢@b- zgpﬁp@ﬁlhdunonoﬁdwat

is gengrajly safe, non-toxic, and neither biologically

nor othe se un- 30 desi rabI e and i ncl udes that whi ch
is acceptable for veterinary as well as

I-Ahar maceut i cal use. 2010/ OOO@@P@PKEEB’E@G@T/{QEWﬂﬁﬂydrox}’-
-68- A "phar maceut accepta r )
acti veny |r &d] also initi gt:h )S@} ]?%ragoq’ 4%8{1”18?4 -methyl
ok| netic proper ﬁwxoﬁ 3-thibydotpyvaezin-2- yl} -2-

ingsr\%g%ﬁ DO vel yrgf ?gfn: hisnph% A @ﬂfﬁﬁlﬁ%yg)rg]ﬁ Cﬁlwélro 2H-

acti ngr edient with respect tgoqﬁlﬁoﬁm%ﬁ\@eutl c
activity in the body. The phrase "pharmaceutically
acceptable salt” 5 of a conmpound neans a salt that is
phar nmaceut'i cal | y acceptable and that possesses the
1I-dgsi red pharmacol ogi cal| acti vi ty64ﬁnﬂeh§la}ﬁﬁﬁ@m{2 hydroxymethyl -3-
conmpound. Such sal ts~\i-Ral ude: acid gggltl Qn_ sa

for med wi t hud noy, @ aci ds such 4a’§le§]i‘9’b moél?l}o(l;mac}’ld”y“dm -4-

hydr obr ( furic acid, yRififd)®-&&-4s-dihydro-pyrazin-2-
phosp dNand the |ike; or formed w th organic

aci ds puc ceti c acid, propi phipberd]-d.4-dikxhergicisoquinolin-
aci d,”cycl opent anepr opi oni ¢ acid o ycolic acid,
| actic acid, 10 HHFOHIC aci d, su00|nic
cid, maleic aC|d fumaric aC|d tartaric
acid, citrit acid benzoi c acid

11-39 (4- hydr oxybenzoyl ) benzoi ¢ aci d6 15 BRARAIC ﬂf?}cg%xa’imgthyl-}[“-

mandel i ¢ acid, net ul fonic acid, ethan ' o
acid, 1,2} ep;,chane- oni ¢ aci dmethyl -6-(2-morpholin-4-yl-pyridin-4-yl-
2- hydr sxy'et hane: nic acid, benzenesul fon

4- chl or aQe nic acid, 2- ﬁlgﬂlﬁﬁaﬂ Qi §1h\°'§rr?'pcyrazm'2'yl]
acid, " - sulfonic acid, pkmgtos sulifyari-Haeqdinolin-1-

onc



15 gl ucoheptoni c acid, 3-phenyl propionic acid,
trimethylacetic acid, tertiary butylacetic acid,

wo 2uppboesuil furic acid, gluconic acid, glutam cPGEERR009/057707
hydr oxynapht hoi ¢ acid, salicylic acid, stearic acid,
muconi ¢ acid, and the Iike;_sk_(Z) salts formed when
an acidic proton present in e parent conpound either

I1-gg rep a(:hlledH by a nmetal i¢n, e.g.?2-{adodlicahyl-1fkpahzal-grylamino)-
an al K&t rth san al um num,i.on; . .
coor dj, S anic base ST aEoRor harbdr Rgezin-

20 di €t hanol e, tri et hanol am gg.2-hydesxshteetyi-prenyl} -6-(1-
N- netthyl gl ucam ne, and the like. Solid form )
prepdtadtions include powders, taBchP@,"1'ﬁ?qth‘%',ethyl)%’4'dlhydr°'2H'
capsul es, cachets, suppositoriesjsgifoifh-pRgESi bl e
ranul es. A solid carrier may be one or nore
H-ghbstances whi ch may dl so act as6odiimgtitasing-L49-dyiliegymethyl-3-

agents, solubiliz "Nubricants,,. ndi ng. t N
bi nder |r ep s, tablet dﬁ%?ﬁ?@é?iﬁ?ﬂgﬁgggﬁI?#mnlIYD
or an aga sul atlj ng material . | nppodinér8aminbeseas#iRdihydro-
gener W1 a“tfinely divided sol.i ich is .
M Xt upe. Wi t e finely divided B}fff‘%l{}%%\gw@%‘wéﬁ’iil'dlﬂh‘/dm'zH'
t abl Lsk the active conponent gepgf@hdih-1-snéi xed with
the cafrier having the necessary binding capacity in
suit proportions and conpacted in the shape and
sizeTgL ired. Suitable carriers include but are not
linmitéd to magnesi um carbonate, magnesium stearate,
talc, sugar, lactose, pectin, dextrin, starch,
I1-g2l atin, tragacanth, nethyl cel | ubaimethgbahingrR-{2-hydroxymethyl-3-
car boxynet hyl cel | Wos€~a 30 | ow nel ti wax, . Gocoa
butter, andid he I' Solid for n{‘gﬁé{!ﬁpgﬁ‘%ﬁéﬂ%Bgﬁr‘?'tetrahydm'
containy ip agditign to the acti ¥8quRAMONSRHino)-4,5-dihydro-pyr-
col or 7 stabilizers, buffers, "artificial '
and nakur al eteners, di sper saf#ig2-lhplaoghet.4-dihydro-2H-iso-
) zing agents, and the |ike.: Dy .
@ 633PCT/ EP2009/ 057707 - 69-8'“E?1§31 d formul ati ons
al so ake ssuitable for oral admnistration include
liquid formulation including emulsions, syrups,
II-8%i xi rs, @queous sol utions, aquedys3-{sds{zadrinso-clhydsEd-pyr-

i ncl ud i d #8Ft mypreparations which are intend to .
be con%EZth iio i dlui d_f or m pr ep&%s chlﬂgmgiiéﬁl rt]hﬁ ~0X0-4,5-di-
adu S

bef or €] usk Sj on§ Way be prepanegytpinsPylti-ARSoxymethyl-

e.g.,ﬁ$ﬁ gl ycol 5 solutions or may

cont akad enul si fyi ng agents such BREWYBG-¢Ihpxroxyol-picthethyl)-
monod| eate, or acacia. Aqueous s@hufij §QEQQxﬁﬁuﬂﬁbLone
prep by di ssolving the active conponent in water
and adding suitable colorants, flavors, stabilizing,

1-epd thickening agents. Aqueous spgpgRgI-QN3-MNafodethyl)-1H-pyr-
pr epar by di sperging the finely divided active )
conponent_illn water [wi th viscous #ldrilaminosdrapetad-5-oxo-4,5-di-

nat ur &~ ox” SY 3 |crrs, resin 1 cel h. )
sodi u ar bo i@ 9 eriytose, 1?)3’%%5’%%{??5’% F§(E?1)g’\/\%ethyl
suspepdf ng agents. The cdonpoundspldnyt)fedipreggdamino-3,4-dihydro-
invertion may be fornul ated for ganenter?

adni njstration (e.g., by injectiof, S@UgoIBIrens

i nje€tion or continuous infusion) and may be presented
inunit dose formin anpoules, pre-filled syringes,

smal | volunme infusion or in multi-dose containers with

an added preservative. The conpositions may take such
fornms as suspensions, solutions, 15 or enulsions in

oi ly or aqueous vehicles, e.g. solutions in aqueous

pol yet hyl ene gl ycol .




Exanpl es of oily or nonaqueous carriers, diluents,
sol vents or vehicles include propyl ene glycol,

w@olyeeteyd ene gl ycol, vegetable oils (e.g., ol P/BERI0DY/Y57707
and injectable organic esters (e.g., ethyl oleate),
and may contain fornmulatory agents such as preserving,
wetting, enul sifying or suspending, stabilizing and/or

1II-85 sper si nig agents. Alternativel yo-Riethabmiing2-(3-{6-[4-(2-dimethyl-

[ dise N e powd f bt ai ned .
I ngre ) : e Flo | e e; ol grémgfe?%%;(%-rﬂﬁenyp%‘nno]-4-methyl-5-

asept |
| yophi'{ i satifpnJf rdim sol u- tion foxo-¢Snikydrorhi@zinefione
use as abl’e vehicle, e.g,,, sterile, )
pyr 0 free water. The conpoundgy‘gf)xmll‘ﬁ'rp@%@ﬂ}%’4'd1hydr°'2H'
inventi on may be formulated for {gpiisdin-AdRd ni stration
to the gpiderm s as ointnents, creans or |otions, or
as a t;iﬂsdernal patch. G ntnents and creans may,
e.g., be lformulated with an aqueous or oily base with
he addition of suitable thickening 25 and/or _gelling
U-d%ent Sy Lot onsOF[nay be fornul at e@l'[gﬁ(%'ﬁ&i]rf( a'lPég‘ﬁ&roﬁﬁlyl)'lH'
oi |y bagé and | i n general al §@£00 ALRINRP4RENALS-0x0-4,5-
nor e guukg iy , stabilizing agents,
dispe%§%ng aﬂgﬂ i ng ageéhyero-myzek eyl ing-hydroxymethyl-
agent§, jor coloring agenis. For \ans._ sukt,gb r
t opi cAtN admi nistration if the ngﬁ#%&pﬂé)ﬁﬁgbﬁggéﬁ%ﬁsr'
conpr\ si ng active agentsVin a fl asquisdibésH;2-usthal-pippionitrile
sucr@s€ and acacia or tragacanth; pastilles conprising
the active ingredient in an inert 30 base such as
II-§&l atin and glycerin or sucrose aiimgdulinno-ang-hydroxymethyl-3-

N

23:": gmsﬂeiqcsmr . : g?t hev\la)Ct | V?6-i[ﬂgi’-ﬁ)¢cirg>w—pljoﬂyl?-lH—pyrazol-4-
2010/ 00Q63BPGT/ EP2009/ 057707 - 70ylaifthe | clompthyigiexof Stdikydro-

prese Nnveé on"may be fornulated fqr adm nistration
as snﬁ%osi toes. A |l ow nel ting Wér%m%mi‘ 'pglgnyé)'gn“%ﬂla’rdéo'%['
of fatﬁé)acid gl ycerides or cocogouhdiff-1dfe first

nelted and the active conponent is dispersed
honogengpusly, e.g., by stirring. The nolten
honogeneous m xture is then poured into conveni ent
II-88 zed nol ds, al | owed toécool, anf-Dimethybiniand-L3- {FHE-(1,4-
conpounds ¢f the pr ~inventign be fornul.ate
for vagb E adqi o\ i on. Pessgwe@?f%f(g‘r?fpdﬂeg?zmb'ﬁ)'
creans, geld foams or spliayRntedtandihggsioro-4,5-di-
addition toe t“iisc ve ingredient such carriers as are
known the 3 to be appropri al¥roPREZRxgL ciTydrggymethyl-
_pr nt invention may be forpgidngheds fidgdReslisoquinolin-1-one
adm ni sfrati on. The 10 sol uti ons or “suspenSions are
Pegdjirectly to the nasal cavity by conventiona
neang»\ng., with a dropper, pipette or spray. The
formul ati ons may be provided in a single or nultidose
II-89rm In the latter case of a droppes-[O42 pilHRydrexy-plopsl)-1H-
may be achieved b ~patient adm nistering.an
appr opsd_at eqo po i ned vol unBY@Folndamplfphygps-oxo-4.5-
suspensijon| the jcase of a sprayydilolyFaARY-yP2-hydroxymethyl-
achi ewgd €. ans of a nmetering atom zi ng spfay
punp. The~evnpounds of the pr pkanb-6-dhmsHtylaamnedyt-dhydro-
formubafed for aerosol adm ni strapi.0 u&Bﬁﬁhﬁ&%larly to
t he rizgiratory tract and includingi {Panasa
adm nisst\wrati on. The conmpound will generally have a
smal F°pafticle size e.g. of the order of five (5)
mcrons or less. Such a particle size may be obtai ned
by nmeans known in the art, e.g. by mcronization. The
active ingredient is provided in a pressurized pack
with a suitable propellant such as a chl orof | uoro-

astNes,




20 carbon (CFC), e.g., dichlorodifluoronethane,
trichl orofl uoronet hane, or dichlorotetrafl uoroethane,
w@ero10a0dn di oxi de or other suitable gas. The BE&EFr/BBMDI/ 057707
may conveniently also contain a surfactant such as
| ecithin. The dose of drug ng¥ be controlled by a
metered valve. Alternatively the active ingredients
I-2ray be provided in a forn1of a dﬁﬂhp@ﬂdhmnme2g2hambanemy13'
powder mlx of the dund in a eﬁlbil%ﬂgn“@ﬁ%ﬁpge gfgrbonyl)

such ctQs ch, starch erivat

hydr oxypr opyl cel | ul ose anphq@layninayd-pxo-4.6ldildidre pyrazin-
€arrier wll for b in the asa

er conposition nay! E@ﬁ?y géﬁ?@%PW“n I-one

e forme.g. in capsules or cartridges of e.g.,

or blister packs fromwhich the powder may be
ed by nmeans of an inhaler. WO
2010 OO 633PCT/ EP2009/ 057707 -71 - present invention
can be fornul ated in transdermal or subcutaneous drug

.del i very devices. Thes deI i ver y6sxs}0?m§) AP 83.[6-(1- ethyl 1H—
advantageous when arned rel easé ge compound
necessar i apd wher pdt i ent conplpﬂﬁaﬂ‘hﬂﬁmna)ﬂﬂeahﬁéhOM)45-
regi men |s cryci @l . TConpounds in ns-de Ay
syste | et | y attached gﬁ‘gﬁig%Fﬁla qghvﬂox%nmhwf

solig/sfppor The com 5 pound plienyntEresiuibalin-aldme

be cambi ned with a penetration enhancer, e.g., Azone

(1- ddékyl aza- cycl ohept an- 2- one). Sust ai ned rel ease

delivery systens are inserted subcutaneously into to

t he subdernmal |ayer by surgery or injection.
HMsubdermal | i npl ants_encagsul at e t%é4ﬂ6ﬂ%6@ﬁﬂn$ﬁW@nﬁmbi@X0lfﬁ

sol ubl € afie (& Si | coney L ain 2 90 A droxymethyl phen-
bi odegy.adab g’p/e g., pol ilsa%m?c I]Eac?,c? Poroxymethy-phen

Suitabl e atilons anng MAthybHanﬂhybbe@anhhwhopwmmn-
carriféry, dilUents and exci pi ent escrib
Remi Q; The Sci ence and Pract?é'zngfl pﬂ%?%@i}\’f&é‘al'

editedkgyLNbrtin, Mack Publ i shi ngceGampany, 19th
edi ti on,” EAston, Pennsylvania. A skilled fornulation

scientist may nodify the fornmul ati ons_wthi
I} eachingg, of the specification td* ﬁ?d@ﬂ@ebﬁ@H€W8hs°X°15L“@

f or mul I ops for a particular ro%lgolgz%m% bEAhdtR- phenyl]
Wi t hoy; \der¢mg the com 15 positions of e present

i nventli on abl e or conproni si ﬁgnetﬂhsé13r0>tdﬂ?ef’r‘dﬁe’dtq pyrazin-2-

=4

acti pdi fication of th
r ender—then ‘ f ble in vvate?la HK)Iﬁ%F%Se ?Eécﬁﬁh
e.g., be es conpl i shed by mi nor

modi f '€atd ons (salt fovirul ation, esterification,

etc.), which are well within t he ordinary skill in the
Loare . "1t i Ss al so wel ], withinAhe 61@ictearapybRi(2hydioxyhethyl-3-{4-

art to nodify heros e adm n

regi men oLNZ[ magar con%%uﬁgg[gQ%%%gPQQ%a%H¢E012yL

manage t hel phar ki detics of thﬁtlpt)elsﬂépyrammpﬂumd&]S -0X0-

for maxi nim/beneficial effect in p ts

"t her apeu |%ally ef fective annun?*‘ggy %88“%@?%?§1ﬂWHYD2£L

neanéfﬁh‘gnount required to reduggqSyepL PaRe Of the

di seas€ in an individual. The dose will be adjusted to

the individual requirenents in each particul ar case.

That dosage can vary within wide limts depending 25

pon numner.ous .factor he s
h& PIEEEE" 8“%‘“‘{%% 63 #?FSI aéf‘eﬂlgﬁscﬁ’ E‘é‘ﬁlé?rézl n R%@F‘F’ﬂf Btk inhibitors.
The@idhibiton cad bé hefipddd tﬁsatmg o @ méredisearBrbSondivt fo MiRhnhibi-
the patient is being treated, the route and form of
adm ni stration and the preferences and experience of
the nedical practi- tioner involved. For ora
admnistration, a daily dosage of between about 0.01
and about 1000 ng/ kg body wei ght per day shoul d be
appropriate in nonotherapy and/or in conbina-
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30 tion therapy. A preferred daily dosage is between

about 0.1 and about 500 ng/ kg body weight, nore
weeabeowesl 0.1 and about 100 ng/ kg body wei ght PEGHEP200%057707

preferred 1.0 and -72- about 10 ng/ kg body wei ght per

day. Thus, for adninistratiqg to a 70 kg person, the

dosage range woul d be about nmg to 0.7 g per day. The
tiOdaiiIlbljadiﬂl@Sﬁaﬁg®€S: episivadoBl iohbitea aaé./oairéliihi@:breoﬁﬂ}sdgmoweration,
in Bqél}nmaa\afl%/ %?ﬂue f’g %;?’,g toi‘t}rég) ni an?/g)%rvt\%lel é][ andltl ‘the%eve(%ieﬂslat the
insrmlidresf tlosagasnihdfthe aventionssiti ]h&rreidlte irofht llﬂnumldmsEBtk activity

f the com 5 pound. Thereafter, the dosage is . .

H&Pé‘h@&ﬂ’h%ﬂ%ﬁ% IRl Yty eFEreSOTiRprId St%w&gwlwm ay-pRiiqn in-

chfd@g a h{éﬁloﬁ%@ tvaigal mpatb e Rr ihSarc8 8008, KR %fd&ﬁéél r@%ﬁs ive to
skill in treating diseases described hereiR W |

inkibitien of\Btkrastivity aadrier @h@@tmgﬁﬁdﬁpmﬁerﬁm anrémgaml@enl@tﬁatlng to
th{ﬁt%%l%%lail \K&aﬁﬁcﬁggﬁeas% ffegpxge 4 Hq %ﬁf&le%ﬁ%ﬁﬁl entity pro-

erern scertarn a erapeu ica ect
videathigtein. oAn tfiectico ﬂmwdmtdailoﬁfmetyl’t& a@c@&m&ﬂ ekljib\tﬁﬁbﬁlted)lly §.@rbyassaying

iven di sease at i 10 T har maceut j
bl R RO e Ak iy rs . BY GUERgETS Bttt Other
kifd&hthA(QhdY bel dFR el §PAId@ddnab Btk irkWad] Bi 8Rthok Nn@edd, bther tyrosine
doses containing appropriate quantities of the active

kigagerrad sprine/tirgenipakinagissage f orm can be a packaged
preparation, the package containing discrete

Ki%@%h& 'ngt%blgfrol% frl %@Ii%%ﬂathv%&%@oﬁ‘t?olﬁﬁ’%hﬁhﬁgeﬁtﬁt@eﬁﬁﬁr processes

caps vi al’s or ul es
suclnfitﬂprdlm‘smgen fcbl?fmmaﬂmiomemd death éfuioetOSlSh Bbavrmal &otaet e}ctlarty has
riate nunb

15
be G Son T Rkt et e 2mER gt Bl RS G IRRL anaor
infeahaneryldiscaW¥), A1L0QGIIREDEP2R0RY. D¢ Alhltifadeded rolN of kinases in

.. 14H.
key cell signaling pathways provides a significant opportunity to identify novel drugs

targeting kinases and signaling pathways.

An embodiment includes a method of treating a patient having an autoimmune and/or in-
flammatory 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 com-
positions according to the invention include, but are not limited to: psoriasis, allergy, Crohn's
disease, irritable bowel syndrome, Sjogren's disease, tissue graft rejection, and hyperacute
rejection of transplanted organs, asthma, systemic lupus erythematosus (and associated
glomerulonephritis), dermatomyositis, multiple sclerosis, scleroderma, vasculitis (ANCA-
associated and other vasculitides), autoimmune hemolytic and thrombocytopenic states,
Goodpasture's syndrome (and associated glomerulonephritis and pulmonary hemorrhage),
atherosclerosis, rheumatoid arthritis, chronic Idiopathic thrombocytopenic purpura (ITP),
Addison's disease, Parkinson's disease, Alzheimer's disease, diabetes, septic shock, and

myasthenia gravis,
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Exanpl e 1:

6- Di net hyl am no-2-[3-(4,4,5,5-tetranethyl -[1, 3, 21di oxa
Wb 20101060832 - y1) - PCT/EP2009/057707

phenyl ] - 3, 4-di hydr o- 2H-i soqui nol i n- 1- one

2- (3- Brono- phenyl ) - 6- di net hy%gm no- 3 4- di hydr o- 2H-i soq

ui nolin-1-one (163 ng, 0.472 ' ' '
Ingirdedpicrie e anash adls o6 frommentan pjchOat E@?unm r)1¢m1amlotntlty provided
hepe% 132 mgprpstgré ttfact:o%q 1%5%%1%%%%%2m V\e\e}&ggy %d%eﬁﬁgén 1nﬂammatory
agéﬂw tigtylde bhﬁarmldttliﬂil&dfto INSAIDE I’nd)he;pec[lﬁc arkl COX-2 specific cyclo-

- Bi s(di phenyl phosphj no) f errocene] di chl oropal | adi un{
Oxﬁel@éﬁfﬂzéﬁle\}ﬁﬂ} REU%P 1°2Hﬁ’°u’@ﬂseﬂ‘§ﬁ?ﬁﬁe)mla%§neé%@éate AP’@B’hneCfOSIS
fadhBiSre &PRIri(ANEPreb ébt@t'é in’ﬂagoﬂliﬁ GERInb QB R _hidaRd hREhoPBEate.

nore mnute and t was tightly closed. This was

heated at 80C for 10 18 hours. This was partitioned
Exgapigs oANSARYS inglide dué g i@t Wnitedt to, thyprodem, inrbiprefest gaproxen and
nap™%& solftin V@?{S‘@Hac%&ﬁblﬁﬁﬁdﬁg of nglo?glag\g@cﬁmﬁgﬁd gﬁ&gﬁ)s ol, sghndac,
gnesi um’sul f at concentrated in vacuo p r| i'e
oxbgroilhachﬂumkﬁlmmﬁgmpﬂynlé%@mmtbddlaca&ebmo&nmmm@etdpmfen,

i el d, 6-Di met hyl am no-2- . . .
Sof("s@(%,bﬂ@%ﬁo%?’tsglifﬁsglf%?ﬁa}f’l-‘?ef?é?‘i‘]“&‘f FRHproraNoRayiny - fgigyples of
NYAIDs 31516 AT 0X 2Hkpesifid whHisitdr$) shechaR@clkedSkiBBraldecoxib, lumiracoxib

0, 349mMmo1l M5 (ESI) 393.2 (MrH)+. 15 Exanple 2:
ang/oppIgHERED-4- i hydr o- 2H i soqui nol i n- 1- one

Met hanesul fonic acid (31 nL, 10 equiv) was added to a
In Pnté é'r'h@od?fne@t’s bro Eﬂ%r—in@lgﬁ‘iﬂia@dr? Bgork &0 thﬁg‘[e r@ﬁ@ik}laﬂe@ include by are

CH2C12 (75 nL 0C. Sodi um azi de was added oWy in
nopbmttf:(bwcmlsa yélc @ idton pEPIrIMB o@ipmisakcd el andwchczlmemd magnesium

@%@IA& ion was conplete, the mxture was stirred for an

10/ 000633PCT/ EP2009/ 057707 -74- additional 30

mn, and an aqueous mi xture of NaOH (20 wt% was added

The ralntHinﬂdmanatbwtagcm masalsi begmdrgiwdsasdid FoT heanmplx tth eoriagsteroid
extract ed conmhi ned .

e S b o e REu itk B i s PR p g sodium
phB¥phifel Saireédiisont. the m xture by flash colum

chromat ography on silica gel (0%to 50% Et OAc/ Hexanes

0% t % 5 Cl2 rovi ded
In éd‘EP?mg 89;1%%%3 g{?&nﬁ OSB! "iOFVo%th- ig agRld C@@?PS’%‘? S"é&% gold
sofARloghaBite or auranofin, _ _ _
6- Cycl opropyl 3, 4-di hydro 2H i soqui nolin-1-one A
m xture of 6-brono-3, 4-di hydro-2Hisoqui nol i n-1-one

Thegnygngon @wnﬁwem eMRAERKY BoYiefihe i e-flammtary pger is a meta-
I,
boiué1 gllhv f’é'r g%cg\ EKB Sﬁﬁk&gﬁfé%%cﬁﬁ%ég Bflhn;ﬁolg %5?10 eeﬁ[gotgeécgte r%{)a dihydro-
oretate de2@ir¢gen@seaghibir, sush es kdlatedidander N2 briefly to
100C. 10 Pd(CQAc)2 (100 ng, 0.05 equiv) was added, and
e
OIS FRTIMIEIEERONTSII® Sl gl b Sl 06 Begyn
flahin@s dry cohpoindcik am ami-Q5 nginaployalantisodyi (sm:hgle kculaumabo vt pbaehzu-

ag)) C%'@H grrltggglnjfst such gsl ehr%/ gnregc_e%tl,_lz)} 1?1?1q(1mra]‘t())lvxlthCh is %Irl] gntg JFN%7alpha

monoclonal antibody.

Still other embodiments of the invention pertain to combinations in which at least one active

agent is an immunosuppressant compound such as an immunosuppressant compound chosen
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Exanpl e 4:
2- Br ono- 6- ( 6- eyel opr opyl- 1- oxo- 3, 4-di hydr o- 1H i soqui no
WO 2010200633 - benz15al dehyde A seal abl e vial was PCHER®dI/057707
wi th 6-cycl opropyl- 3, 4-di hydr o- 2H-i soqui nol i n- 1- one
(985 ng, 5 nmol), 2,6-dibroq§6penzaldehyde (2.6 g, 2
equiv), Pd(dba)2 (58 ng, 0.02 equiv), xantphos (89 ng,
frodn OBthetyerkap), lefhmdmades ¢ yehspanitzo ratodin{u, @28thgpprihe.4ind gquyicophenolate
m(;r‘tglvial was flushed with argon, dioxane (5 nL) was
Hdded, and the vial was capped. The m xture was
stirred at 100C 20 for 1 day, diluted with EtOAc,
B-téllstaad Bdcd Iraugdorsese xphmsitg BEK lefve edni iogligebd inahelpathology of B-
oncentrated under, redyced press . Purification. of .
cefl RRTERAEE  ang TR i A-OH LD PRy BRDSRY (iEejuding
H@kinR8Y he@odgkin's lymphoma), hairy cell lymphoma, multiple myeloma, chronic
2-'brono-6-(6-cC cIopropyl-l-pxo-S,X; i hydro- 1H i soqui no
angl iawtgnwl)oge@@ﬁie@k@éwaé chrenigging acwgbymphocyticigiepliz 5:
2- (3- Brono- 2- hydr oxynet hyl - phenyl ) - 6- eyel opropyl- 3, 4-d
BTll‘b %gsr Rer ShdwiPR R lég gﬁe}gﬂ)ig)'rlofﬂﬁq:am- py@piods déa@l?%tﬂuﬁhg signaling

: equi v) was a ropw se to a solution o
complxd S @i B-liycako hmaby - celloxidie $atd oflichieinieirptioneepsl lnoay
R SRS E o opt P  aE o
DISY dnti@n sipawamdatitapoprotf rehilatdSl medivmisagineolu i gB L uidor its

was extracted wiih, C12. r ic_layers were
subaES A Falee 4o @fi’b/lé}ggg’égp%?géﬁé@bg/ 057707 - 75-
purified by flash colum chromatography on silica ge
It BB aRb®ébiiigis cved R Bri2mhibato Ry ik R bs ple@ydnsitling agents, and,
-cycl opropyl1- 3., 4-di hydro-2Hisoquinolin-1 -one (3.2
thl@’, arg -p%ﬁ,ll 15)@3%11)@‘[1@3 wp‘g gtheg chemjogherapeutic drugs, in particular, drugs that
L3R 5L R IR By SO it
widhgthernpsamagizagdEK inbitators irtludetoppisomerase I inhibitors (camptothecin or

2- (3-bromo- 2- hydr.oxynet hyl pheny1) - 6- cy.cl opr. -3.4-d
oY SR SR n T e At SR ARY it heonts
(e.& 185 crphophimRid Unylphalangh dTBAN Y, #8bulin, dirkcted bganis (e, taxol and vin-

anhydrous CH2Cl12 (6 nmlL). The m xture was stirred for 1
blagtingngn di Helogighlgrnte (G eatibosdics sudy & and (didepngody, IDEC 8,
imAHABRK AL £8-cyRWlded) cation of the m xture by flash

col uim chromat ography on silica gel provided acetic

acid 2-brono-6-(6- 10 gxc Io%:opy!-l - 0X0- 3 '

Btk actghiityyhds alsa be pssogefad withispme keukgmias pxpssing teesbaradf §38n gene

: Q 7 ' ' . o
redf g S PRI Groliss 05 BN an 22, i gty iy sprumon-
ly pbsgrved in chronic myelogenous leukemia. Btk is constitutively phosphorylated by the
bcé—g{)lg}?gej&g ﬁ%&?@lﬁ%? X(lé\éésgﬁ;esﬁéé%a&a)l( glgge{lsp Lv%lr(]:h %irgl:lli?q\_/etr)l?snazp)(l){)tosis in

beRubr QUB(Bel(Bah@ e k0PI BPY Ared- 09281 41 fi dydrgg2l H i soqui no
lin-2-yl1)- benzyl ester (660 ng, 1.58 nmol),
bi s( pi nacol at o) di boron (490 ng, 1.2 equiv

Thegpppypyiepbthe present invention may be formulated in a vgli’de variety of oral admini-
stration dosage forms and carriers. Oral administration can be in the form of tablets, coated
tablets, dragées, hard and soft gelatine capsules, solutions, emulsions, Syrups, or suspensions.
Compounds of the present invention are efficacious when administered by other routes of ad-
ministration including continuous (intravenous drip) topical parenteral, intramuscular, intra-

venous, subcutaneous, transdermal (which may include a penetration enhancement agent),
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15 . CH2C12 (58 ng, 0.05 equiv), and potassium acetate
(471 ng, 3 equiv) was heated to 80C under argon in a
waeabeebesd al overni ght. The reaction m xture WeGI/EP2009/057707
partitioned between Et 0Ac and H20. The organi ¢ phase
was separated and evaporated ynder reduced pressure.
Purification of the m xture By flash col um
bucdal,avastl oghalgion and sepriosicery géminsteatipal edhong ethice ramgsis @f administra-

tlogysl:'s rregerl)*ref _njanger oféldzma F]atlan is %_e'r_l'_erall% 8ra1 HSin a 9(211V>9_n|_i)er_1t6(1aély
doding réfglrﬁeﬁ whichleed h@/dl(hl[lsled%cad)rdiﬂg)tafhemgree of affliction and the patient's

bor ol a /1) - be zyI ester (0.56 g, 77% . Exanple 8:
IeSRERYS; fp ¢ qg(ﬁc ve€ ingre 1ent

2- (6-cycl opropyl-1-oxo- 3, 4-di hydro- 1Hi soqui nol i n- 2-y1

A porfipk@id or compounds of the present invention, as well as their pharmaceutically use-
4-(4- et hyl - pi per azi ne- 1- car bonyi) - phenyl am no] - 4- net I

abiﬁﬁﬂ%ﬁ é%sthm HItH ORG B HOss\EORYINHODAl PR¢IDIBlS KT 108 dilucnigpmay be
pl%gcll' g/t(g) 919 %&%P gﬁlﬁﬁﬁ@c@%ﬁ&% ZJIQEOSltlogs afdl &1’3(&(%5&5 0 tfh@ﬁﬁ&dnﬁceutlcal
coppGtianscind pno dysked fame nBiydediohypdswl-df ldoneogonah olgrati @+s/ih con-

- 6- . . . . . o .
Ve%thonj_ll %rogorglgresr gxﬁt&%)v/xilthfnit agdﬁﬂoa?lgﬁté%e (‘rogilpgﬁn% vi))rmslglﬁg,}ﬂnd the unit

do%‘gte gorisdhay@ntdih dnySimhble effeddveBBrodnt of the active ingredient commen-
(4-ethy l(%ﬁ per azi ne- 1- car bonyl) - phen Ian1no]-1 nmet h

suWG_ \fﬂlh Wrﬂét?lil slandospgprange tobeployed. B acquic g omposi-
tlogs f3y ead ?Qo e&@mﬁdsﬁ %ué’ﬁga t£h196 o LAl dv&aps@&dselﬁﬁ%ﬂ%s vders,
% equi v Y eate in a sealed vial under &} to

suﬂt@@@l fetnasel fohmulThensndndiquids swelsascohdions, ISaSlpemSlOItsh@nulsions elixirs,
resi du sol ved .in.Et 0Ac

or R IR SRy G R Sl b G R e SR Vg gamin-

stritidn; ()anrthé forﬂﬁEﬁ k’te(*l[b ibjeeqbiic wpludioth foi?Parékieial @@UiAvypickl Iﬁaj)aratlon

&é q% was added, and the reaction m xtu
willgeniah qnéab% 5%1*01@8?11%’5% aCHie AN € GRIEPREy e The term

”p%ﬁﬁﬁ%w&l"bfos‘ﬁ@é Ryt QARtenddio GRITRIMBth SXiliLAE liguiWesrfulations of
washed wi th saturated aqueous sodium 10 chl ori de and
the #rsive edrwpaindwad oes/splindan du: amsel appedintediafangs e agredient can
exF ﬁlrn C{lff%l‘@ltlt p(%%ha%tlohp e Zﬁ‘hg it tlg%a%\/@%gﬁlc% é}ggﬁlcang on &he desired dose
anaphﬁﬂﬁy@hmnkqpmﬁmkmox03 4 dlhydro 1H i so quino
lin-2-yl)-6- {6 [4-(4-ethy|-p i peraz ine-1 -c
rbonyl n 1.n0].- 4- . . .
R e B0 VBERRYR TS AGFRROINg et SR in nsgpigine a phar
ma(cé@tldigeon?ﬁb%tlon geneﬁﬂ?ﬁﬁﬂ: &of:toxic and neither biologically nor otherwise
- br ono- 3- [ 4- (4- et hyl - pi per azi ne- 1- earbony% -p
unﬁ@w_\?blsn%%amlq arsteipicnts that pigrageqpiabie @ﬁéetwlaéy 4351 a3 tWedlfs human
th(tnzagelétlcgln%se 4TI}Teecolg]n oundsooxf (t)h% 1nXent1(1%1 cgr (‘t))e S?/IPglésiter{?d alo?ea ‘tr)rlllt r\]mll
geo@ralbelprz@ﬂn@iniatcirqdl if g@ltmxmgg \x(jthﬁ)nﬁwnm))rqawdable pharmaceutlcal excipients,

dil@%ﬁ %/‘(algré%er It . Vi h ﬁ:éa A0 %eéatﬁﬁ%é ro%_‘ag? cf}% ?@andard

pheptice)ticappdctice 3N (103 ul, 1.2 equiv). The m xt ur e was
stirred at RT overnight, and the sol ution was

“Eoncentr ed un r reduced 20 pressure. Purification

PBEMARRHTICRILY 3GEP RIS pF I Piteah il 1H RSN peeiiget BAPRoeufical

cofRbHABh Gbf 1@%&(6@&9@%@&:}’ n&ftoXid, bigPnGBbr RERYICARFNOr otherwise un-
5- brono- 3 - ét I-plpera2|ne 1-carbonyl) - Eheny am

dep B et et eyt Rl e deBToMTYgS WEB

tical use.

uman pharmaceu-
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Exanpl e 10:

6- Br ono- 2- (4- net hoxy- benzyl) - 3, 4- di hydr o- 2H-i soqui nol i
wo2a@e0mmes3NaH (1.86 g, 1.5 equiv) was added to BCT/EP2009/057707

sol ution of 6-brono- 3, 4-di hydro-2H-i soqui nolin-1- 25

one (7 g, 31 mol) in DW (1'%%8”1_) at 0C. The solution

was stirred for 20 mn, and Cl was added. The
A FréaunaoentiqailxtameetaMwmbfona@f twadie émgie@cﬂt nmaefdllﬂodnitimllﬁ confer a
de%l%%?e apq}artaacog{nﬁ‘yl\%ﬁraﬁgrg on tc}j1e tlvequérg 1ent h1ch were ABSent in the non-salt
fosgpad atag evenletmtmly&tffebetha”pha&mwcb@nmrce oét\ha poui\&tlﬁgiredient with

under . reduced. pressure Cg, t he resi d Purl fied
TespyCip i8 Fheaa@%ﬁ%ﬁ%werbeg? CHATAST TP gn@f@}l i¢agly acceptable salt”

of @ Q:folbglﬁldeln%@ ARalgthaths pﬁ&hnaceutlcally acceptable and that possesses the desired
met hoxy-benzyl) - 3, 4-di hydr o- 2H-i'soqui nolin-1-one (7.6

phgrmapglppical ap(iv 01 ho pTeBIPTPLERR (HSh 08 E7agtuder 71) a@dam*élt@n salts,
fo%r]eg 4W1weltnﬂ%e(mlc 6181[_(]1% S aé hzdroctlllo%c ﬁCld hl){d%abronilﬁaelgos&llljﬁlﬁ% PCld’ nitric

acid; phaspkoric ac1d and the like; or formed with organlc acids such as acetic acid, propi-

Onf‘?-a%gcg ﬁgxafli&df cl 2(33@3?9)%%@5?&5&?1%@)13 A {']%)ﬁjlggel l_llg}!rg\%c ulig Olac‘uc acid,

maAolTBh&N ! sudsifiic Bélﬁnﬁqﬁlﬁhezwl@ ImB&t 8¢id (ARBrieBoid kardarRAU Y bitric acid,
tetraki stri phenyi phos‘&hl ne pal | adl um (168 nmy, 0.05

bepgpig §91d. 3atchykdarshenzazlobargoic 2cid, @Ay agig, mqqde](lq_g:l(ﬂnn)ethane-
sui%?l{lg aéd *E“r‘t?a%@ﬂn@nﬁ%%lphi’ 2Ve't19ain fd%rulf&é 9 a%n?hfcﬁok nesaﬂfonlc acid,

owave rea was concentrate
benzemiamﬂbn;oraesls&mblpnﬂnnizehkwlﬁoes|ad1kiezwa;ﬁltlpn]nneﬁulﬁnhcbgcld 4-toluene-

| ash .col u r.omat ogr.aph n sj o prowd
sulfor SRS S8 i valold £ hAS 2 B Ge peic
hn:oﬁ Sec 64893 1 dEximigaty@ackds acid, butyl d,
B s oy pione sch hoxy-b%‘nzy‘ii‘“stiméﬁyhy“ oo

laurylssehfun% g, rglqcon@@@%glefw aqt Hyrroxygaphthoagysids paligade acid,
ste%ﬂ%j Sﬂdt c%nm Id" ﬁr?dlgﬂe ike;, or §2) sglts foamﬁd g}l n acidic aroton resent in

oxy e nzy H- I SO
thmardnt@nmp@mdkltger id &pﬂm:a(ﬂ ))y A me@HR@1 2 g( 6 aﬁml) ngtal Qa@, an alkahne

er 1 m,n a d th
eaﬁ%’ e al\/%‘émg‘?ﬂlf"&a"rﬁf’gféﬁa%e& P 1‘%‘6‘“#‘%5‘“@??86 R F 3%“?}%{3“16
distRdnoREhif® titthan®laniif€ trofrRthatint, NamethpieuiceghineNin the Bke.
water. The m xture was made basic wth 15 concentrated

OH, and extracted with Cl2, The conbi ned organic
Soaﬁg QELDTGRATEIONS Apsdrds Py em fablos el €aPyTes <GS, supRpsiigies, and

dlsl'p@l%i‘tﬂé@raﬂ\@@s qtk 8§81 d4@krinthy Hafont 2P mdke subkichdy w@?&hgnegh al% act as

equi v) was added and the reactlon m xture was heated
diluents Fleyormeagentscoiubilizesk tulbrieanta suspeurtiegiagentsobindess.wagservatives,

- - j t I C d rga
QLA B LA AR, TN g pnciy
a filefsdiviclod sotid velncloivest rogyrva vyth oie Sadly ma1dgé Iacttwe cpmpunahe In tablets,

6- 20 N . : . o .
thq ctige GIPBRNFPRgPRFBY isnived WARYIGEHISF Prvigg sediersrgiry bojding capaci-

ty SORERIE ptdpokiddl end dorackd 1139106@5haﬂé>€1ﬁﬂ'@iz@ dds¥ied. Sultable carriers in-
1- Fl uor o- cycl opropyl) - 2- (4- net hoxy- benzyl) -3, 4-di h
188

chtﬂhe% D NGLIIOPINRAZRCOHE CZIRERate, Magneriumg Stearate, @lqvﬁugar lactose,
pe%t?l, %ﬁg, 51{43} I{%%éﬁﬂﬁstragg’caﬁﬂll;' hl\é}hy‘f@ﬁulggeq %jdlﬁrﬁ c%b%%ﬂéthﬁ@ellulose, a
low melting wax, cocoa butter, and the like. Solid form preparations may contain, in addition
to the active component, colorants, flavors, stabilizers, buffers, artificial and natural

sweeteners, dispersants, thickeners, solubilizing agents, and the like.
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g, 4 equiv) in CH2C12 (45 nL), and the sol ution was
stirred for 20 mn at 0OC. TFA (1.47 niL, 25 4 equi V)
woeRE0ewds y added, and the m xture was stirredP¢DEP2NI/ 057707
additional 20 min A solution of
6- (1-fluoro-vinyl)-2-(4-net h.ﬁé.\" benzyl) - 3, 4- di hydr o- 2H
-isoquinolin-1-one (1.47 g, 4.7 mol) in CH2C12 (20
qun_lgl fml@@pedsgargwmbﬂmfot priak adyginistratoon inglp,d{e kidped formulation in-
oG R st R s el i s B g eluce
solid orevfireaeitidds which areinfryiiee belkkbovertdé to Hdigd Gemipréy@ehtions short-
rgani ¢ | ayers were evaporat ed under 30 reduced
ly ﬁ?fgges%f:eﬁr@%%@aw&m%e OBPNY Pt b JIIPESIHORY PRy cOl
soRBOAGRRE! AR Qﬁulﬁg}ih%%&%l suc¥ lecithin, sorbitan monooleate, or acacia.
2010/ 000633PCT/ EP2009/ 057707 -78- to provide 6 -(1 '
Aquepyioobiiepecandsragnptdd-ty digsalving the astivelsempgriont @ water and adding

su@g%qqérgﬁérhe{.vﬁré)ﬁ%iﬂgmé,i A hliélge%ﬁlg(agg’lgts.mque%%%uspensions can be

prépateli-tyl dispessinpytaé Gpelp dirldeddicdvedidnypdhent 2irviao oith viscous-raterial,
sua{] Qeﬁ_r}%g{rnﬂ)&g{ngh%{qﬁf }@_sifnlgkﬂ%t%é%@l&s%%&ﬁﬁ%gaéb%&w@ylcellulose,
anll ofied well ﬁn&ﬁ?s&?&ﬁliﬂ?&hgeﬂt&g mml) in TFA (5 nL) was

heated in a sealed vial to 80C for 2 h. The m xture

was concentrated under reduced pressure, the residue .
Thggempaely ofi fheipresappmicptio mayds Famuiiehonpieyers! abrnighption

I 5 . .

PR S R S0R0N ey LN RN BEEE B AR M
dosg forman gmpoules, preoiviiadesyBnge- shalloroduroy wifipmogyd JnuBi-dose containers

s ) . . C 0
wig]gan%g@g;g{o%sef%at#e! The goﬂgésrlnt?onls In?ay]fakeosrl]lgh %041'1%9 aggispeln%%rﬁ,' solutions,

or 2mB1dBk @i yZoreighiydus phieions, e-¢0 s§ldt drls i breoyChHadptiopstk) glicol.
4- di hydr o- 2Hi soqui nol i n-1-gne A nj xture of .
Exgmples of gy oL opaaussroimgs - slilmenfs-no tyenss orrshddeninalges propylene
7 ) 1 bl e d = 1( q o)
98 5408, gl VB By gfgResn s
cthy? plRatey and mag)gpatpin; fornmimoyRgsntaychs pecspia digeweiing.ecamudgifying or

' . M CH ve r C (.90, M0 . - -
oot oAU 58 B b2 pE00T Al B T nhivg nprpgi may be
in powdatfernyyabtafred g dsdpdic 2004Goh PF tthelerbid oMEMeopteACtion from solu-

.for an additignal 20 . mn The m xture was_ cool ed,
tiog dof astREQR bedore ot Fish agui Yﬁhlfiqaﬁ;gdrs@klﬂede,ymgﬁaﬁee water.
extracted wth ethyl acetate. The conbi ned organic

T@&bﬁq?@ﬁrﬁis ViR pRasamanwingen Hiadee fdrﬁﬁm&ﬁfopfoﬁ&amcﬁmmsmﬁon to the
Purification by flash col unm chromatography on silica
ep@@rmlis s PIBV§ e greams or lotions, or as a transdermal patch. Ointments and creams

i 85 5 IRy, SRR St Bl ibe thickening
an@09gellifxagepise Lb6ons may be formulated with an aqueous or oily base and will in
general also containing one or more emulsifying agents, stabilizing agents, dispersing agents,
suspending agents, thickening agents, or coloring agents. Formulations suitable for topical
administration in the mouth include lozenges comprising active agents in a flavored base,
usually sucrose and acacia or tragacanth; pastilles comprising the active ingredient in an inert

base such as gelatin and glycerin or sucrose and acacia; and mouthwashes comprising the

active ingredient in a suitable liquid carrier.
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The reaction was perforned as descri bed above to
provi de the desired product in 62%yield. Exanple 17:
W®G2000038- ( 1- et hyl - 1H pyrazol -4 PCT/EP2009/057707
-yl am no) - 1- net hyl - 1H pyr azi n- 2-one WO
2010/ 000633PCT/ EP2009/ 057707 ,579- A sol uti on of
1-ethyl-1H pyrazol -4-ylamne (0.28 g, 2 5 nmmol) and
Thg csmgpunrds wHthe-prestityihventiph pw e 'rfcrmmlamfrdefo( @ln7igisgratidn d supposi-

heated 1o 120 opropanal. .for 1 h. The
torie ga@t 1)0 l?m &VFDé’ S scao%q ? ’ac1§ cendes or cocoabutter 1s first

mdltel ra@leﬂre&e‘(l\]e @nippier i @iyreased |h01410gd:rﬁn‘ﬂ'191|y2)e gl, -by stirring. The molten
rrethl-lH-p ra2|n20n was i saol at ed J ratlon
O(D@g@g:obs }§ 1S %‘Hfff @togpnvenient sized mol S, al owed to cool, and to

soRdiBy, ono- 3- (4- hydr oxymet hyl - phenyl am no) - 1- net hyl - 1H- py
raZin-2-one DIBAL (71 nL of a 1 Msolution in CH2C12,

5 equiv) was added to a -78C slurry of 4-(6-
Thecompoundsef thy Preseyhipucatiqn giap el famy iqf%dzfphv%l@al afm ey atien.

PSEOE AL, 8500 g T R 3
ingedient sticthearatrs BTgre khews ol the koo basppeguolaed to 0C in an

ice bath and -50 mL of 1.0 N I\Ia()—| was added. 10 The
Tlﬁreg:?&&n&%lglg\A@\Agle%)r(e&re@tqéﬁe%g(r)ﬁl }ﬁle ruliaé r}lasgll\?g%gﬁ %1‘39[1011 The
soviaposratspensiods drbieppliol diredtly tﬁﬂte&faBzﬁlcSv1Wt@&fonWﬁdt®ﬁddneans e.g.,

Rressure provided a solid. ecr |lization of this
wifl GRPRAT. peinespetof Bt bo P i 9o iornae pimultidose
fory, diQKy Iﬁﬁ&hdéke M@&M%}%ﬂ‘o?ﬁ]})eﬂé 'ﬂﬁ§ ¥ bd 'Eblﬁ’é’xfeé%& 'ﬁiezpa@i@ﬁ admini-
as a yellow solid ( 199 .
ste4ing @n BpRyaRLiAe, md@y‘,ﬁlrmsle@mm@e@f dlelwl}m@n pymmnsm- i gheicase of a
splf%, @%%@p%ﬁa;cﬁ%ﬁ&g? &%@J Iﬂgang gf § Ele%rlng a%%h}{% sﬂi@yc‘ pﬁgﬁed
5- br ono- 3- (4- hydr oxynet hyl - phenyl am no) - 1- net hyl- 1H py
Theazinpe@ds néthe@réein,inven6on map by fdrmu@"f@fﬁ)ﬁae(r@@l adihinistration, parti-
0.15 e v f ol by a .
el e dehrigec L f i e3P S BYEe hpofpound win
gefRrill i e \Waghat tplafticehizt e (XOf iéaNrddr @R five(®) nfitlohe6:€dss. Beh a par-
solid was rinsed with CH2C12 and Et20 20 until the
ticle,gizegpey bsbtairedeb iy e as kpawn fnothﬁ Al G- g &y micronization. The active in-
gréd’lén@ 1s%r9ﬂﬁe(f"mrﬁ%r9§é&n£ed%8< @1‘[& aghlli%@é'ﬁ@ erlﬁtﬁf é'ﬂlclg ay Jl aﬂbl%ﬁuoro-

benza hy e as a brown solid
ca@oa(@]ﬁ@) 2@, dlchlorodlﬂuoromethane trlchloroﬂuoromethane or dlchlorotetraﬂuoro-

et}}aniﬁ?ggrpl ﬁ)ﬁl(% ﬁ) Ll :1‘[91#;18 §§Se i1 Ce ag}éolsgp %%Pnehljelgl\}/\/ta/ arfgo contain a
sufalded stich B 1&tithpe MHeAsOdf doubhmaibe 801(‘[14)-118& by oxerRédwWlve. Alter-

natively the active ingredients may be provided in a form of a dry powder, e.g. a powder mix

of the compound in a suitable powder base such as lactose, starch, starch derivatives such as
hydroxypropylmethyl 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
¢.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

controlled release administration of the active ingredient. For example, the compounds of the
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25 phenyl am no) - 1- net hyl - 1H pyrazi n-2-one (0.1 g, 0.3
mmol ) and 3 A nol ecul ar sieves (0.37 g) and nornholine
W@ 2100®683., 1.5 equiv) in DCE (10 nmlL). The sol RET/BPR0OHBS7707

stirred for 10 mn, and NaHB(OAc)3 (0.172 g, 2.5

equi v) was added in one portl7 n. The suspensi on was

stirred at RT overnight. Water was added to the
pre;se@tonvecmnomm bﬁrfennlalntdd rhieansdergiaboit sabeutsgesuy dmp deldvehy devices.

Thlese &eh@%clgggsetg(%he grea g%a%ﬁg’ggﬁ@sr\%%esquﬁte re’lea{slengf tflg 8onqp W53 Y neces-
sa@%ﬂkxﬂﬁﬂ P 3AMCIS N ZH0O WD 4 TR dtnreB Ore glitGd 2rucikh eCang@aintlcin trans-
de{}ﬁqﬁg‘rﬂ?}z% gp%g%%grb!% gg(g}];egt {/ I@t(teagp%cl\//‘%&@ slqn f h(ejsn(/:eosrz) 1?1rsfqu%trte dl’he com-
po)@ncp&qm%resf OBt e 3ohbin®B WA ﬁeﬂeﬁ‘atb()ltl@ﬁﬁet?l)éér 9? Mbﬁéﬂln&)decyl-

Hpyrazi n-2-one as a waxy solid
azERydighcptap2-ongg.ebystaingsi iglease dehvery systems are 1nserted subcutaneously into
h
to ﬁlﬁgpg%gflé)?er%g F eg?ﬁé?é}g)ﬁ lﬁ%d;érwge\rlnuﬁgfaﬁg Jehlée{p’g’lﬁétg Yhe com-
poudd i diypdd solule hhembsaheqejg.nahbcme ridbbeq e a bidlegagablOpolymer, ¢.g.,
789mMo (iL Acetic acid 2 ,6- dibrono-benzyl ester
po%y&%t 1d-1.58mml ), cuprous iodide (30nmg, 0.16mmwl) and
pot aSSI um car bonate (109ng, 0.789mMmv1) were deposited

Suiitdbla f@ﬁ@nmnyﬁsﬁgemh BhatnabdviBChIvAG it dRtkn NI @A ﬁts are
bubbl ed through the m xture for 2 mnutes and t lid

degggided inglmrwgfen oBccioTr $rh b HEhrEma 9T5GE by Martin,
Mmu% lis CQM aﬂyo g %dﬁl%g NEhs ol ﬁémbz)mé!\ﬁ& sgflde ﬁ)rﬁ‘lﬂg{tlon

he m xt heat ed at’ 150C for "an additi onal
SChotum mayT’ImdsfmJa:stdnultatlw wiithti theti tedebingsref mam@cefwdtlon to provide
hr ou

a_pad, of ce rat e was
oo o b Burt Rl n B Fioh RS BB e com-
podifiend¥Ivhd pryent ingsntibniudckalble @F c@ﬁlbmdﬁm@thmmeum activity.
sul fate, concentrated in vacuo, and purified by flash
Th%g]réqo (té’lfolglré sgtﬂg Q§€%%‘Ig%l91i%g1glaledl§\g(télli€fol@€ré qn& 8’10?60500 u]b?e n W¥[€I’ or other
vechlféf @gﬁnﬁ 66 e@&l@‘%&ﬂﬂqﬁﬁhé@o ﬁ?é@m%di%cdﬂuﬁﬂé(ésa@t%hmﬁ%ﬁl Bsteri-

olin benzyl ester 22mmol ). M5 (ESI)
ficatjon, f[C()W h areg(@w;t]@mg}p ordlnary sk111 in the art. It is also well within the

r
or o s B R BR i R e g par
ticOlar vartoustl i ondngtomagfdﬂhe ghanapoliis@icaobibk ptdsem compounds for
of t - but , 200 nmol ) and
SR GUHG ORI EHIBRT e 20 (19 KL 200mmol ) in DCM
After the addition was corrpl ete, the reaction m xture
Thaaansmhm@duéarlkyréﬁ@&ntecanféﬁnﬂ\as I’uEEidgfa:tem Heense@Ximouat rRimigsd to re-

TLC i ndic d that  all but enzene was
dugeHapieys Offatﬁa dispse .Hb%&lflﬁmff%f Kkhsrdos ‘%//\Hél Reoulestedtg ﬂcsrendmdual

re(}{yuteﬁmﬁfs'lﬁ Eécﬁ%arti@@fa? Eask APRMI0d20 clYark '9&/11"13119\'&/91@\1‘411?1% depending
ashion until the effervescence ceased. Finally, the

uppbmyemeronefastoseyyah as bid sevenity eftibe disgpaniachd teapead, kha@ge and general

he%ﬁ%&:fo@ %\Qz)taﬁ@\tﬂ( (ﬁggrglgégrv\%g% % v&tng)exphlgﬁ 'th%joaag)nt 18 belng treated, the

rowtd bfidfoem of edériedtion am:btdal preditretes mell @ipﬂnﬁﬁbe 6thd myeral&&Spractl-
tlopgrrgg%glgerdd l«lor oratl a Ilnl%ls%rgpgrg %Qigil}? aos%gé 1) ettwée%nabou ng(? 1 and about
1000 mg/kg body weight per day should be appropriate in monotherapy and/or in combina-
tion therapy. A preferred daily dosage is between about 0.1 and about 500 mg/kg body
weight, more preferred 0.1 and about 100 mg/kg body weight and most preferred 1.0 and
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Exanpl e 23: 5-tert-Butyl-indan-1-one WO

2010/ 000633PCT/ EP2009/ 057707 -81- 2.5 hours. TLC
W0 pdooecesl that all of the starting material hedI/BRn9/ 057707

consuned. After cooling to RT, the reaction m xture

was very carefully poured ont9 about 1Kg of crushed

i ce. Then sone diethyl ether Was added and the mixture
abouetsl Ogng/kg b@ﬂycmlglﬁttnet gayu nkhus, fot adwidistatidnetd at70 kgpowson Rife dosage
ranFEggP (%utlcfl eeatlbat F 7 h% y%%er\ga%r gﬁis 113%%%21%%;:%11? e adf:ﬁiélistered asa
singtd dbsegd (ﬁyle thvw&a dbmes fty;ﬁctdnlgrbemeen a@hed d‘Metgbs gdrlayy. Generally,

acet at e | OOnL combi n et ate Ia ers
ekt {elR! éfa WI@WHE‘H?EH%A%@& au 65% f@ale ﬁlar?at@um ose of the com-

pold3 A0 ker, fik '&@ialgk‘ jot 1H€re§stem$ sﬁﬁlﬂrﬁ?&nén@s\/‘tﬁﬁﬂ ﬂ@%pgﬂuﬁpeffect for
over nagnhesi um sul f at e, ered concentrat ed and

thgindiyéediat patigntyipexshado Q;Efch pﬁiltlfh'é skifltin seapasingngs desceibed herein
I eS8y O 5 .
iR BBl b R SRR B cn oo g pgee. vper-

enbe drglrthe BuElydurésiatadin, o agvertdina tl?djape&ﬂcaﬁl]lymﬁﬂedtmemnfbﬁM §ftbOcom-
%é s added. net hanesul.f onij.c acﬁ% gloonL) and t he

Pop eﬁﬁe%‘ﬁl&‘PM?l‘élo Q' L BYSEY BE PN sodi um azi de
(10.83g, 2 eq) was added carefully portion-w se over

Thtphhinitdb @R al ﬁlfblﬁlritﬁﬁlb) bt pRgFefab X tibl Rt MBS Fdrink th dich &m, the
for about 2.5 hours. TLC analysis conglrned t hat al

PrJrating l%lllbéthdeémtg) LDt AeRgh cqntaﬂ@g HERFOPE#ERA IBFHisighefthe active

t |
colfp bt T R B PR UG REREY, B pkage conaining
diserciddquanhaes (zfqugxaramgl s@g_l@@s(paqte)techﬁablemc@suléﬁ @@d pawders in vials or

i ar S
QD ER B o DB Py S s G RAPE By [Pl pre or
caivbé thedippioptiate Aeimbang afy KRB0l padkapad foymt he conbi ned
DCM | ayers were washed with brine (9X200n.), dried
ve gnesium sul fate and filtered through a bed of
Egkﬁﬁ?gg After concentrating and punping to dryness
there was 13.5g of crude product as a tan solid. 20
GdekalfSchahe on on a 400 g Anal ogi x Columm eluting with a
gradient of 10%to 60% ethyl acetate in hexane
provided the correct isonmer as g white powder (7.229)
((MgH) + =204) and the undesired ryoner (1.555g) as a
wder . Exanpl €| 25; AcebiC _ACi thr
2%r o - (6- teri ty x0- 3, hydr o- 1Hi soqui no
I ns enzyl es
6-tert-Butyl-3, 4- dlhydro 2kﬂﬁsqu|noI|n 1-one (49,
19. 67 nnDI) Acetic acid 2, 6- dlbr no- benzyl ester

geq) pot assi um pha;e tribasic (8.35g, 2
e opper iodide (7 2 eq) were taken up in
B . Fenally~a
i cycl ohexane-g_  21di (1.24 L, O0.4eq)
and the tithhg mxtur@ heat €d t reflux for 24

hours, afiter which tinme nore copper iodide (394ng,
0.1eq) anpd N, N -D net hyl - cycl ohexane- 30 1, 2-di am ne
(0.62 nLY 0.2 eq) were added. Stirred an additional 64

hours and then added
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WO 2010/ 000633PCT/ EP2009/ 057707 -82- nore copper

iodide (400 ng, 0.1 eq). Continued to stir at reflux
WO 2010400683 al of 168 hours. Cooled to RT and t hecT/apes057707

et hyl acetate (300nL) and water (100mL), partitioned

and separated the |ayers. Vﬁg?ed with further water
(2X100nL) and then finally washed wth brine
(1X100nL)Y. The ethyl acetate |ayer was dried over
magnesi ugn sul fate, filtered g 5 goncentrated to give
atJlon_on a 240 g

the C und as a white
govered
2Hy1 soqui nol i n-1-one

(201889) . Bxample 261 o +
¢ 4- Met hoxy-benzyl) - 1- oxo-1, 2, 3, 4 4-t dt rahydro-i soquin
-acgtic acid tert-butyl &y (1) 10
XY -<2enzyl) - 3, 4- d' drf 2H i soqui nol i
. nol e), Qhos. 5g, 0.11lmmol e
P 819, 0.11 mmmo e) in 10 M THF were
adNed 0 2-tert-butoxy-2-oxoethylzinc chloride 15 m
(ﬂ(gg’ﬁm der argon._.The reaction m xture was stirred
at RT for hours thlrd of the initial anount
of C}phos olate wer e added and
the m xture he te 1 hou 70C to bring the
reaction to © etiQ e esired product (2 g;
95. 6% vyi el d) magmlsolated by flash chromat ogr aphy
using silica g -~ col um chromat ography with 10% - 40%
et hyl acetate i n hexane as el uent. Exanple 27:
Mt . .
e B R P d s el B PR3 A 230 -
g, 5 7 mphéeyl)-3 MatihyldreXH-wequinolidd -ode net hanol and to
this solu- 20 tion was added Li OH nonohydrate ( 0.72
vk ?. 3 . m m xt ur.e was jrre
2- Gt Sk By P Fhu PB4 (43 Fet6lar2
mtﬁﬁli) dj'i§(bﬁdcdl\&tlbjal1ﬂdﬁin'2(lﬂ4@mg (ﬁ?ﬁ 7ﬁrﬁﬁélﬁ dg&l\fpbﬂassagﬂ }id:egzﬁet 1B8eng,
The o ic |layer was she L rine ried ove
I RRPRCH i S SRT Lo 2l WMSR0 Agpia vl through
the( thiBur® forX Mk e )- BY@(%I éﬁ‘l%l@ﬂpﬁ(ﬁpﬁlh@fé}?c?&tene%ll%ﬁ’loi‘&pﬁh&hﬁm(ﬂ)
further purification
Comlzsx(mth\lé(iwb@?mgeﬁﬂ Yapmol) gses ac_ldeﬁ Byrdon wos conyidued-th Sobhl¢ through
r b I j o
thé(“li?l tunr(e %y 0%]6 mo?g 'I% %?dl tht Eél”r?%r %g%tp}g?lg o %ﬁ%as ag%te&’ at 80°C for
ISEEE\D@ (IJhlSO)Vasg)art&oﬁedmﬂ{Neen) ctayldcanamnand watchi Ty aibylabetate layer was
%é ggger stlrrln t he n1xtur§ at RT
w %r as#ry URARASHE T BT s, SANYSYraa it 1. and
afi Rhsh(cAB ik grapfia3 09! dtieh 1 Wetsatd hbtaBES @ yicMB-Dimethyl -2-
puzo?%?%OG%BSPCT/égfﬂy% %# y %o yie methylarmino-
[3-(4,4,5,5-tetramethyl-[1,3 2]d10xaborolan -2-yl)-phenyl]-3,4-dihydro-2H-isoquinolin-1-one
(137mg, 0.349mmol). MS (ESI) 393.2 (M+H)".
Example 2: 6-bromo-3,4-dihydro-2H-isoquinolin-1-one

Methanesulfonic acid (31 mL, 10 equiv) was added to a mixture of 5-bromo-indan-1-one (10
g, 47 mmol) in CH,Cl, (75 mL) at 0°C. Sodium azide was added slowly in portions to this

mixture. After the sodium azide addition was complete, the mixture was stirred for an
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-83 - washed with water and dried in vacuo. The

residue was triturated with 50% et hyl acetate in
whenanee3diltered and dried in vacuo to affor dPAT/BP2909/057707

amde (111), 63%yield Exanple 29:

[ 2- (4- Met hoxy- benzyl) - 1- oxo- 12,3, 4

-tetrahydro-isoquinolin-6-yI]- acetonitrile (IV): 5
addl}mgnairiﬂah@n(anldla)l agaeoBs gixtyrerafoN a@h) (ARavet e ey @dd@dmtuh thg mixture

wag ﬁg%hH& bCa518h ljfg? Imdxtulieow%:\g?eétracr%ecgw eﬂsy?en\é%ﬁlgflge and the combined

or@nlldllayeﬁgwatg ek‘?i'p(frﬁléd Gncferr] Pffllul’:ed fraguree a@@tgﬁ%lomo)fthd:rlﬁlXMSby flash
titi oned between et cetate an rine;
Coglﬁlaﬂa?hr@n@taw bt tcarh o “da 106 0 QB eiH s P ot gs
Mé@ﬂ{}cﬂﬁﬂt) Byovbdeld%ebr@ﬂle 318y @l ALY BRAIHESY gf@%

Purification by flash c¢hrofmat ograpy on silica gel

col umm using 75% et hyl acetate in hexane as 10 el uent
Exanide ded 61C>zl<g>r(>py8@3/-9lilmda9-2&lsmmn@lﬂ@:l(ome/) . Exanpl e

30:
A gfﬁ)?tul%dof Wr&ﬂ?ﬂ-)é @&ﬂ?&r@%ﬂ-m@iﬁﬁnéu@l %né"(2t @%};@@Mﬂ{&) bRQGtbpyl-

nol i n-6-yl]- eyel opropaneearbonitril
bommm@t@(lokﬂ g)fl Sogintrinydolexelphesphing (@50 189%.1 8quiP), and K3PO4 (3.8

g, gﬂ 8{1'_{1%03 in ts)luene 9 flﬂé{r’: é?ls(r)??‘%ge% 1V:) %vrifoel hr%at%ﬂ:/)el%e(%\{lz.bé‘?ﬁy t031 00°C.

PO Re i H0anm-tedhapme) s @ddell, ghd the BOIﬂMDécEm)xtmre whs heartd for 5 h at

108 T Sfe%%%gﬁangﬁ%wgﬁ%%ie el g%@lﬂ ap Skygﬁifﬁtﬁg@mgfi%mto-
grdﬁﬁ?loﬁ silich@s! 18 ﬁﬁ@d@@@%&lbgr Cf)ﬁ@ﬂdﬁl@’dﬂ? M%oﬁuﬂﬂ@ﬁﬁ ednb@rs7 g,

bout 10 m nutes at 3 After “cooling the nixture
95\%&5 partitioned between ethylacetate and brine, the
orgam c layer was dried over sodium acetate and

Irat
ESEE | kAol ecion B hSPRlprR Buln 20 ens-
20 hexanal(hhydfrded conpound (VM) 1 g ( 77%vyield).
Exanpl e 31:

A g‘e 'b ¢ %Q{E\ﬁ%g cﬁXr}gQ(f \g%t¥ (]t)izc %fogé)%g%? ,g-’éﬁiyg%g-?%{iwgkglh-i1§(9n%l‘@85 mg,

5 Iﬁﬂllo].)]l 1, éméb.’tf)mﬁﬂtilimﬂ(&h{/dé) (2(6|0g , 22Quiy), Pﬂédé)ﬁ)zmh? OJgﬂ equifrj, xantphos
. t - 5 .

B Seen i g sarbonates 2ol Apavint B Seinrasifygheg with

g;%ualo%ne (SQE) idleadd, ﬁmta RN WARSpIUE MEREHi Xt RvaBstifted at 100°C
11N, left to warmto RT and stirred 0.5 hour. Next

for: heayniliteted withdsOAgt filtesededironizh B sl@@rhwdatfétla“a &el, arbeoncentrated
unﬁgrgf &UC%? E%& % 0 f\Q@f?(ghe(gf tﬁ\é £1hxu|1_1[g :‘:)9 f%r | e ldﬁ[llom d)gaal%hy on

car bona tion rine, nex over SO
silga Igékqirewderdzbmmreﬁ{(cﬁ aydadpropylvacee3 4 -Hileydre $Hdsoguin@a$in-2-yl)-

Si_l ] a gel col um chromat ogr aphy usi ng
be@@%%@@%@?ﬁﬁ gé ate in hexane to provide al dehyde
(M) 0.075 g ( 10.3%vyield).
Example S:  2-(3-Bromo-2-hydroxymethyl-phenyl)-6-cyclopropyl-3,4-dihydro-2H-iso-

[e;

quinolin-1-one

Superhydride (22.4 mL, 1.75 equiv) was added dropwise to a solution of 2-bromo-6-(6-cyclo-
propyl-1-0x0-3,4-dihydro-1H-isoquinolin-2-yl)-benzaldehyde (4.75 g, 12.8 mmol) in THF
(40 mL). The mixture was stirred for 30 min, and quenched by the slow addition of 1N HCI.

The aqueous mixture was extracted with CH,Cl,. The organic layers were concentrated and
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WD 2010/ 000633PCT/ EP2009/ 057707 -84- E xa nple 32: 641
-Difluo ronet hyl -eyel op

WO 2pyA)0633 ( 4- met hoxy- benzyl) - 3, 4- di hydr o- 2Hi sORCIi/RR0091057707
1 -one (M) To a solution of DAST ( 0.042 g, 0.26
mmole) in 1.5 m dichloromet byl ene was added al dehyde
(Vi) (0.075 g, 0.22 mole ) in 0.5 m

pudfiehby flasfecohynrecheomathgrepiny ot silier geheo provide &¢3 droro-Rhydroxy-

o rhgnlb e R T R B B S B 4700
et hyl acetate. The organic | ayer was washed w t h 5%
Exsatjiletm biAcatibarid 2ebreniodi-(Goycdupdopyliirexo-3 atihyiirodd-iyequinolin-
sodi um syl fate and concentrat ed in vacuo. The residue
was puri PPy et 'gel prep TLC affording conpound
(VIl) 0.068 g, 87%yvyield. Exanple 33:
Ad2ti€ Antidtiliel oo Rmet hyhulﬁi)/\@hﬂdﬁ@cpyﬂa) miktuke df t”(ﬁ-bﬂnr?dﬂZ-ith@t@kﬁnethyl-
olin-1-one (VII11) 10 Conpound VII)%OO6 %g7 0. 19
Phgpd)- @‘fy%%fowls%%ﬁlhé{émr?rﬁﬂﬁﬂmﬁom 10k (Hedned -3/gnrel; PHRAP (16
mgl 051 &f&W Sand EA 1€/ 8hE2¢ tehlﬂ()) iy aﬁBWr@usC@Hicqg(érﬁLBTTﬁ’éarﬁlxture was
hyl acetate and the sol ution was washed
stltncqi foe lfho hhdile G'Obylesnaicma}ﬁ Wewasboyrathy Foparasian |Pcunﬁcarmi of the
m1xg13e E%H%SEIICPQ ) glrr]o egtg g@%{anﬂ %qh%fl pro\ggd%% %ceFﬁ%c%\ﬁebramo 6-(6-
cydiapropylr i -bx @, 4bdihwird-il Blaisgpiinghinepy[beham edterF 38 i hEa0od).
i n di chl oronet hyI ene affording conpound 15 (VII1I)
66%0
Exginiie o ARt 46K r{pcsor BREWNYT 00y e pupry Hrsegpgnolingt-4b-6-
i hydr o- 14,5 8%Uefiakhietny1813 2| dieisdeolah$) yI Bemeylbstéil € Of
conpound (VIII)e (Oeofh.EE g) 12 mT(t)) },,j:e

dlbronD benzal deh 0.064 g, O.
A el@gmrﬂ Faeqtishidtebriom: %&4036101)60131}’&‘11’%873@‘3 d@ﬁ@m;d&hﬁs;ﬁ%ohn -2-yl)-

0 m m 2-
S 0 s B I L St 808 gy

(Aaw g bR @ml\én@dtmta5$lem@p¢teﬁq (fd xmgr eeanas Wﬂééme@tdd 0t 80°C
un&gr a% Ah a]sgalg 1a?0ve§f1%lﬁr THE 9 Lich 151&%1 w)glg Egr? ﬁ@e% between EtOAc

| one Ween e ["ace a e an
and Hy@niThe ogyeic phiﬁseaﬁhs@\z@rratsd) dmd.kmaﬁtbﬂafeamadaméﬂuced pressure. Purifi-

conc trated in vac o The resid ur|f|
calin pidhe guytungbydla 31 WA LA P’é?B ét 8611 Hﬁoﬂgﬁfg%éu%%‘”d 2-(6-
cy@lbﬁl%?%l abkan er(ﬁ%'cﬁ)o le‘-]ls unﬂﬁ%ﬂ%l%q4 4,3 Xetramethyl-[1,3,2]dioxa-

2010/ 000633PCT/ EP2009/ 057707 -8
borolan-2-yl)-benzyl ester (0.56 g, 77%).

Example 8: Acetic acid 2-(6-cyclopropyl-1-0x0-3,4-dihydro-1H-isoquinolin-2-yl)-6-{6-
[4-(4-ethyl-piperazine-1-carbonyl)-phenylamino]-4-methyl-5-0x0-4,5-di-
hydro-pyrazin-2-yl}-benzyl ester

N

5 &;gw
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General Scheme 2. NH --14. 5 Exanple 35:

2- (3- Brono- 2- net hyl - phenyl ) - 6- di net hyl am no- 2H-i soqui n
W@Ri10/0d068he 6- Di net hyl am no- 2H-i soqui nol i n- 1- oPET/EBDNYY57707

0.27mmol ), cuprous iodide (10ng, 0. 053nmmmol ), and

pot assi um car bonate (37ng, 7rmo| ) were deposited in

seal ed vessel. 3nL DMSO and Z 6- di bronot ol uene (133ny
A@immf@qe)ticweide? @d@@wpromgwawéﬁ pibpdodd-ishqwnglin- Hrb 6-

B P00 9 T o

[44@-xthyt- ﬁlpmslnaardarﬁdnyn@deMﬁmﬁepleﬂid'nb/}ll lacpfratie-2a0nd (42 mg,
The_organic | aye washed wi.ith brine, drie

eqwéﬁdmydﬁa&oﬁégﬂ@ﬁ/ r hggfmgeo 06 e BT B P2 e cquiv

wal REMOd i\ EaRH N Lifdhr RY té h@@b feiﬂf H”ﬁh@ﬁﬁﬁ&ﬁxw(s%@}r{ee%m}é& the
acet at e/ hexanes) to yield 2-(3

rePHEOY B OGS BRIy @Q@@(ﬁgﬂ didtgred7 The Volatlle materials were evaporated, and

SR THE G NSRS TA QD A5 FIOUL1AG .S e
wis -addel, eHBiivg reathdIQJmﬂmlhr): walVsiddSit R T3or 2 hIVAH): ‘hllX‘[E)@a\mEJ extracted

36:. Ac et. |
ex?“%%ela WDt @ IAﬁmTl% cqmpipgd HCHs SR VATICH A syyated gqpequs sodium
chﬁm@e ah@the 3PREMYA by hodakell @rRPRUBERADT&sYrd) PIREREANIN SSh&Mixture

To Acetic acid

byz‘]ﬁbh mmenb@nmtqmyloamlwa gel-mrgdadacesoetid Addicrcloprpnyl=1-oxo-

3 ép g@géﬁo 1ﬁ§s§§ulﬁﬁ1ﬁf‘%g {&Wéthﬁlﬁ@g @h{?%gﬂ?ggﬁ%gh&%ﬁﬂno] -4-
méh}ﬂi-ﬁnmnj 4.5 idihydrspahad- %ﬁb&em cacdédntg, M%).
di met hyl suI f oxi de. Argon was bubbl ed thr ough this

eSS, ShromeTk i e usrningswine: rahervh-ehrwapinel-dangthvk

n(11) complgyravinthoRCM (25nmg, 0. 030nmol) was added.
Argon was continued to bubbl e 10 through the mxture
or _ane

E T RO NIRRT SR o
QORI 0.5 anesl) hRINRERI é?é’ﬂmea@gtn?g € 03RuMRIeC H,JINE Bt MWkre added

acetate | ayer was was bri ne, dried over

ERfn by mogid TneshosiOR gwlofnag d; P wwaeqwr%ﬂ%aoama@@gm_v) The
S RSB R oy bRl SPH AEERGLARNY b ARANE il HILGR

acet acetil c acl
prthlﬂtl €uafi¢ation of the res1due by purification of the residue by flash column chromato-

6- di.met hy!|
grap? 0%11{‘%@? & ﬂ?ﬂ%% OXO%]][JC_IL %tgg]gﬁ’lg?rﬁﬂnez%ﬁggoﬁgh %9?“15““1“0] -
mEBHISH-p 8RR o2 (BABADEY%). VS (ESI) 463. 1 (MrH) +.

Example 10: 6-Bromo-2-(4-methoxy-benzyl)-3,4-dihydro-2H-isoquinolin-1-one

NaH (1.86 g, 1.5 equiv) was added to a solution of 6-bromo-3,4-dihydro-2H-isoquinolin-1-
one (7 g, 31 mmol) in DMF (100 mL) at 0°C. The solution was stirred for 20 min, and
PMBCI was added. The reaction mixture was warmed to RT and stirred for 1 h. Aqueous
NH4Cl was added, the aqueous mixture was extracted with EtOAc, and the organic layer was
separated. The volatile materials were evaporated under reduced pressure, and the residue
was purified by flash column chromatography on silica gel to provide 6-bromo-2-(4-

methoxy-benzyl)-3.4-dihydro-2H-isoquinolin-1-one (7.6 g, 73%).
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Exanpl e 37: 4-1sopropenyl-2-net hyl -benzoic acid nethyl

ester 4-Brono-2-nethyl-benzoic acid nethyl ester (4g,
wa701400088®1 ), i sopropenyl boroni ¢ aci d pi hacol BGI/BP2009/057707

(3.228g, 19.21 mmol ) and cesium carbonate (19.913g,

61.11 nmmol) were 20 treated with a degassed solution

of 15 m dioxane/5 m water. After 5 mn stirring
Example 1bi 2-(4-Methoxy-benzyl)-6-vinyl-3,4-dihydro-2H-isoquinolin-1-one

(di phenyl phosphi no) f errocene] di chl oropal | adi un(11)
o-BORR-PL- b 0xF e B R LATIRL AL ERUBHART BRT) o0 BdiPyinyt-
bovesc ddid 2 -@retid/l-Avieprentahddiv] @ster (Swa aiped. 2vmqt1h/) Z&rMSnmblmnﬁphzosphme

peffgfg L Pl st HCk GAgTg g GBI Mol |15 e

hefe® @ %/e £ddWihl fREBIRh Rt iAW DR rdatitd N Tha bhikiuf) wisConcentrated
yi el d 4-1sopropenyl-2-nethyl -benzoic acid nethyl ester

unég rgducg prEssWIE apgriicyresifys Esuyifighhy Hashgplyun ehrampiography on
r
2 VL 2 e D L B0 SR HEDR 06
mg;|-7&%)roso N-net hylurea (9.1g, 61 8 mMmvl) was added
under stirring in portions to a two phase mi xture of

o3yl bokTiRu e tbEr T foshelah S t-thap e ehsomapptin-

m di et hgheet her at 0OC. The col or of the organic phase
changed from col orless to yell ow The t wo phase

b SR 25 et PRAR D BBl o oy B3 6- 13 i

hy8RP2H ogGino BY-¢ LB r(mv angd in@d oy ;Addi,Ne dirgaeoes. NeR& 1 min, NBS

solution to nethyl styrene:

(3@ % ééﬁﬂwéw&a@ﬁwﬂﬁ;ﬁ < IHEYIYE MES AldT! O hyor Pgnigr The solution was
8 fORT Cartliléd ?’ogrc} %%méd leltoc‘ %Q l\%fe? *l“gl‘ Ijn%(tﬁ'?e s Sl44¥ basic with

her and C00 um acetate
co(l@nm@ﬂ:eg NHAO‘HZ Bndmmtaytevl/assthe@dﬁﬂz Theecopbliledwr gangahiages were evapo-

B SRR AR A ETRLOEREL 5, SIS BR SR

2 @fiviivaz adeidhat &e ré@siond ddedreuiisi Heate @ $®@aC tTHE rﬂe%ﬁ@n mixture was
done. You observe rel easing nitrogen by addin

PogTed Jfradenidier ang cxtiae sy iy metyigne gRloTidy: eﬂﬁé&%%layws evapo-
ratt& Qﬁd' ih@ Ro o bk ?uﬁ“?@d By A8 B RinAV@F oo §r§15 %%Ips?ﬁoa gel to provide 6-

washed with die et’her; concentr at ed,; resid
(1(P}hromwniyl)qu(4dr)nethasy-bmzwf)1k@dbydmezwlwqulnclm gohe (1 97 g, 39%).
chromat ogr aphy (gradi ent elution 0-100% et hyl acetate

j n

RN R S R e e P e T
met hyl eguimolindlhenecr ude resi due was purified again by
110 g flash chromat ography (grad| ent elution 0-20%

Z 0 b ot T o Mo B & i) iamadled 1 & selytiop of CHLL (5.1
g, ey} ineSH &1, (@3 n5gandlBe d8uniddivis e 5120 ma8it 0°C MFFA (1.47 mL,

+ +
4 equiv) was slowly added, and the mixture was stirred for an additional 20 min. A solution

of 6-(1-fluoro-vinyl)-2-(4-methoxy-benzyl)-3,4-dihydro-2H-isoquinolin-1-one (1.47 g, 4.7
mmol) in CH,Cl, (20 mL) was added slowly to this solution, and the combined mixture was
warmed to RT and stirred for 1d. Aqueous ammonium chloride was added, and the mixture
was extracted with methylene chloride. The combined organic layers were evaporated under

reduced pressure, and the residue was purified by flash column chromatography on silica gel
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Exanpl e 39: 2-Met hyl -4-(1-net hyl - cycl opropyl) - benzoi c
acid 2-Methyl -4-(1-net hyl -cycl opropyl) - benzoic acid
woredihpboedst er (2. 75g, 13.46 mmol ) was treat ed PET/AP2009/057707
nmet hanol and 5 M aqueous sodi um hydr oxi de sol ution
(20.46 nm, 102.32 nmol). Thisgsolution was heated to
80C for 4 hours. The reaction m xture was concentrat ed
to Qm\'ide 620 - st rapd bpropd) -2 dptletxgebhenzy Dk i tdeh wslod-2 H-inggsiinolin-1-one
tal%?%)j)t The solid was dissolved in 50 M water under
eatgi hen cooled with an ice bath; acidified wth
10 M conc. hydrochloric acid. A white precipitate was
Exaarptetd: 6l {Fn@o:cycphao 1), dlikatre+2H-ito geitolimd ennehi gh
vacuum over night to yield

A G e R o PR 0B8R Ao
on2{ddsthy | 1- mmwmtrmw (5GYIC) Wi Heped in bmxadwlalctdnsmd f@€e2 h. The mix-

2- Met hyl - 4- (1- net hyl - cycl opropyl) - benzoi ¢ aci d
turevag §9@°emﬁte%@eﬁfﬁsw ESBIop esiis e aken b i GH-Clz and

wisRe PRI aqubusibdaPhikar¥ri & . oﬁ@r %ﬁ‘né nLG v@as%gaﬁgratédl %ﬁ& the residue

under stirring. These both solids dissolved at
waplparifiediby flash aeivmneheometegraplir ¢nafdh¢_a geb tor provwitle MO@qu -¢ycloprop-

onde here After that the
D ésgﬁydyo'z pﬁsoosqblf@rﬁﬁs} %3?34&%11%7 ¢’was 30 distilled off
at 140C fromthe reaction m xture. The whol e reaction
Exangileii & \216(3-Bmuioenethgl-pMylmm-ﬂﬁﬂﬁﬁakﬁﬂrﬁ%ap&ghﬁﬁymn&
-88- RT and the reaction mxture still remined as a
sol ut i on.‘soﬁﬂlémﬁ'égl i"¥d product was distilled by
Kugel rohr distillation (150C/ 4 nbar) to give

A &iﬁdgﬁzehyba(%zﬂubrmfeydmﬁmpgxy)c},@Talﬁt@;n;)lfoliszﬁmamy)linq hdrer(#@emg, 1.97
. nmo a e . .
mlﬁplpel %ﬁ@ﬁ%ﬂ%ﬁtf@%@eﬁmﬂnﬁgﬁ&m\f) S @i Qyf fgtIand FRCOs

(zmﬁg r gqt{@tlmj@#g 45y he%)é@hﬁe&q@fylﬁ)a nka@m% Qe%ctor to 200°C
Bronmo-2-(tert yl -di mst% -si | anyl ox%/mst yl ) - pheny

f011 HYhinpe P(cﬁhtggpgl Col @ﬁ-mg ;1 guivewayhdded, and the mixture was heated to

ofr e RSP0 RS Lo 5,6 PR ot

intalcon ceBtr&edraminon anch ik cbtides tuhy bardcred pyith dhyiacdtfie 1TRe gombined

.92 I [ m r T
o e e b e S S AE S, T B
chromatography on silica gel to provided 2-(3-bromo-2-ethyl-phenyl)-6-(1-fluoro-cyclo-
propyl)-3,4-dihydro-2H-isoquinolin-1-one (260 mg, 30%).

Example 16.

A G, —~ ’%%15%

The reaction was performed as described above to provide the desired product in 62% yield.

Example 17: S-bromo-3-(1-ethyl-1H-pyrazol-4-ylamino)-1-methyl-1H-pyrazin-2-one
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10 filtered off the precipitate; concentrated and
extracted with ethyl acetate; washed with 2 M

w@baspbmsx buffer pH 5.5, then with water and BPCT/EBR2009/057707
dried over sodiumsulfate; filtered; concentrated.
4.699 of an oil was obtained,y,The crude was purified
by 80g silica gel chromato- graphy (gradient elution

A el @tlwhyldc}bpmeolmnylbmmr(@ 28 @r 2 2mm>lfh and hénlilzomegemethyl-

@6eth e he ne. for B
GG aRI0 I g, | TS POt Bod it RadlokGion firyh. fEhe
rmﬁh@@ﬁh&u@xﬂﬁkhykdfykl mﬁnibﬁmﬁyﬁug@hﬂpuipwbggzaﬂ?ﬂmﬁg1-
3.51 7.185 nmo + a e
méhs[lsl-%aﬂﬁ%inﬁ ARSI N l%ﬁ% tL ﬁ%{lﬂ@(oﬁgéﬁ ‘r)oxyne[rﬁyl) ph
enyl ] - 3- hydr oxy-
x4 t h héwdam Liaodiyi-ral #in-
A 15 SANBUE oL R S S R e
was dissolved in 13 nl anhydrous THF 20 unde
DISAL ¢/il mef ot bMetP BB 45 (s S SaHigk W a@ﬁeﬁt% 8 B7G tlarry of 4-(6-

br&a&h K61 04 dléy)@m BB LA beRoR Md ANNXRPEY, 142

was added dropw se and
mmelr)pe%lt@ﬂn él iﬂals,L)( dpte salugomwas dlkyedrid watm tg e@radually After | hrat

iti na
R S DR weX s lfloBin ke nafh G Solflor 10 N NoQH was addea.
The m@’a]:hoﬁlw%t:)hi_saﬂ:teé with-@i iy, bnd helopginapyiler wae masiaddeith brine and
drous THF ded dro se oV eri od
d“(‘ig oYY l\ﬁgg VaP%raF‘i’fb‘\)A?E%g'%lﬁ n?ﬁ“i? ucs? prepsgre provided a

solTéﬂ eRé&?s‘%élh%oH‘oNh&’sﬁﬁat@ﬁﬁ Rk CH@@IJB@JO/@%UPP}BI%VM@& 5§ ®Fomo-3-(4-
hat DMF was added in one portion. The

hyd@aamcthﬁl mesavkamenqmdsmaﬂhlybbﬁ@yta@mnhpm e Yelorpeolid {1.5vmg, 31%).
stirred for 2 hours at RT, then cooled to OC, quenched

Edhidle 1 ?m‘ﬁrogno- Hf%"tlg(ﬁ: B3y %ﬁl@gﬁ-ﬂ S’H!llﬁl?&%’lifgllﬁs Hehzalde-

extracte th et et at e/’'wat gani c se’ was
washed whyée bri ne; dried over sodiumsulfate; filtered
and concentrated. 2.71 g of a brown oil was obtai ned.

A X:an
todhy 815 & s B ey vy S B TS RS e ngigphenst
angmy)dl]-m3thyl- Vﬂlp&fhkﬁ{h%ﬁﬁ (iB?lg'ﬂl ﬁ%ﬁ&gﬁgﬂ%@gz (QBgl-L) TEIIEI-/[P'O (38 mg,
rox - t - CyC | opr | I Q- .
Do, B BAG  SBRRHED Sty UL ol
miR&fe Qad Mhridli-at RAVBING 3id filtered. The solid was rinsed with CH,C1 and Et,O
2-[3-Bronp-2-(tert-butyl -di net hyl -si | anyl oxymnet hyh-

phe
unii ]Beme(cyonwmﬁyplodysﬁlt@ proypsle - (OB oimpotricHyl-B rexe:- 3o4fré1hydr0-
pyrazin-2-ylamino)-benzaldehyde as a light brown solid (0.44 g, 88%).

Example 20: 5-Bromo-1-methyl-3-(4-morpholin-4-ylmethyl-phenylamino)-1H-pyrazin-

2-one

Glacial acetic acid (100 uL) was added to a suspension of 5-bromo-3-(4-hydroxymethyl-
phenylamino)-1-methyl-1H-pyrazin-2-one (0.1 g, 0.3 mmol) and 3 A molecular sieves (0.37
g) and morpholine (0.043 mL, 1.5 equiv) in DCE (10 mL). The solution was stirred for 10
min, and NaHB(OAc); (0.172 g, 2.5 equiv) was added in one portion. The suspension was
stirred at RT overnight. Water was added to the reaction mixture, and the precipitate was

removed by filtration. The layers were separated, and the aqueous layer was extracted with
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2-[3-Brono-2-(tert-butyl-dinethyl-silanyl oxynet hyl) - ph
W@ pe@d3hydr oxy- 7- (1- met hyl - cycl opropyl) - 3, 4-BECTIERR009/@57707

Hisoqui nolin-1-one (1.134g, 2 2 nmol) (Exanple 42)

was dissolved in 13 m DCM at,RT; TEA (1.31 nl, 9.44

mmol ) followed by addition o nethanesulfonyl chl ori de
CHA14 78g, organic7layarsrpeie opebined ddtend. (MgtSO\Ahgn@ toncemohtddounder reduced

1.5 hours. at. .\RT byt jt' rea
prdals ORGP Tome e P SRR s e D
pyWizinR2 BadvhslOwaxyadotit] (0.89 ganiTophase was washed with

brine; dried over sodiumsulfate; filtered;

EXRRI o Mses 18 ArbrBEoy-Catimathypmina: kgt S Sy sy -

enyl]-7- ﬁﬁnﬁﬁhfy*lg‘%ﬁ@%ﬁwl) 2H i soqui nolin-1 -one
(1 O94g, 2 M5 (ESI) 520.0 (Mt Na+). Cenera

. WD 2010/ 000633PCT/ EP2009/ 057707 -90- E x
6- %peéhﬂgmmg %%dlhgg@n%{-@o%pﬁly} 6 é]r,wmg, Q. ?%mmol) Acetlc acid 2,6-
dlbrgfnﬁmeﬁwl @&'{brn(??; ﬂhg rlyft 8%51}16‘1‘? )eupfoy idd‘fdeg%rﬁg Gi ﬂ’iﬂnn@l? b&d potass1um

Br ono- 2 hyl “phenyl ) -aceti c aci d beRzyl ester (42
caﬂwgate (0 (Emmﬁﬂ)@mmgl)dm«s@ﬁbp@el@bdl in agedigd vdserl nand. PMEirivas added.

Argc&nrmg ‘P)L}Qbf%d[h uglg %rrrlngd%r‘{ t%?%%ﬁgutgyat%dzthg F?Qvag tl%i&’ closed. This

way Uneaitedn el S0P € for M haqrs. Iﬂfﬁjarouﬁ'hb(ﬁdalﬂaemgﬂi 1 brhunon &ds bédedead the

g Rt S E, O RACHARL S Bl ol GG i Gchoro-

maRA¥Ahe Hﬁer@&%@&%?%aﬁlﬂffcé‘ﬁtg Tﬁ@ﬁltﬁ%e%%&ﬁio%@d bEW¥ALBOM and
Aportlono is material and

59NaavaDinkastviy hydrewidenBha DEMilager wies (rigdwyer 0hydrwonygngeine sulfate,
coﬁéeln{rﬁtgiii zﬂ \%cg%ﬁgéﬁﬁf‘@d ‘tg’r‘] sh Jcﬁro??aﬁ#%a&???%&h%@i ution 25 to 50%

concentrate acuo uri
etlryﬂ] amm&/h@faacﬁ)yo Yighdasliceinticie |2|-Jiromn 65(6tdim2hYtaetilnyl -oxo-3,4-dihydro-

el et S oAb %‘e@ﬁ%ﬁ%@ﬂé}w e
acid ethyl ester (164ng, 0.407mvol). MS (ESI) 405.

Exal 22 @B ibl-phenyl)-3-chloro-propan-1-one
3- (3- Brono- 2- net hyl - phenyl ) - 7- di net hyl ami no- 1H qui nol i

-4-0
TOZ“‘{@“BP’&LEOT@G et A 2piramphjn BEMBCHOMLY ALY Lnivitl s B R yieg 2dded
drdi[ixﬁ@e) a ﬁﬁ]!iti/dnl oF t-Ba I b&ZBNd (3@ HhIe 208 MrhdIPAS- clao%ﬂﬁa?i%) chloride

| e 44) was "added 4g polyphosphoric acid
(l%mlr pemizpl) 1mD@M offtagherériteswaspmpletovdeicagins nigtiaewas

stiftOE b % o8 RYT e WightS The h&F molfifig AR riicARaREE Gl BE R Buty1

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 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 23: S-tert-Butyl-indan-1-one

1-(4-tert-Butyl-phenyl)-3-chloro-propan-1-one (45.6g, 447 mmol) was taken up in concen-
trated sulfuric acid (200mL) and the resulting mixture was heated to 100°C with stirring for
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was filtered and washed with water. The filtrate was
extracted with 10%ret hanol/ DCM sol ution. The organic

WO 20164000683 dri ed over anhydrous magnesi um sul f BEBER2909/057707
concentrated in vacuo. The resulting residue was
conbi ned with the precipi tat? (and purified by flash
chro- 20 matography (gradient elution 2 to 5%

2. equtnnbl i Im@ra}edtth,at)all@lf the starting material had been consumed After cooling

= 3- phe 1 mef h l.i

to _ﬁ;é glﬁ ggn mix are)fR tér 12 r%%% mﬂf ng she(a itd) Then
sofie Id&’ltl@ll eﬂi@h@ﬁ@ad@ed and\ihe nilidte walBtirred carefully until it had cooled to

2010/ 000633PCT/ EP2009§ 057707 -9 General . Schenme 5.
about RT. Ethyl acetate (1200 mL) was added an after partitioning, the layers were sepa-
rated. The acidic layer was then further extracted with ethyl acetate (2X200mL). The com-
bined ethyl acetate layers were washed with saturated sodium bicarbonate (5X300mL).
Finally the ethyl acetate layer was dried over magnesium sulfate, filtered, concentrated and

pumped to dryness to afford the title compound as a colorless oil (15.764g).
Example 24: 6-tert-Butyl-3,4-dihydro-2H-isoquinolin-1-one

To 5-tert-Butyl-indan-1-one (15.7g, 83.4mmol) in DCM (150 mL) was added methanesulf-
onic acid (100mL) and the resulting mixture was cooled to 0°C. Then sodium azide (10.83g,
2 eq) was added carefully portion-wise over 15 minutes. The resulting mixture was stirred at
0°C for about 2.5 hours. TLC analysis confirmed that all of the 5-tert-Butyl-indan-1-one had
been consumed. 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 emulsion. The layers were separated and the aqueous layer was further ex-
tracted with dicholormethane (2X200mL). Finally the combined DCM layers were washed
with brine (9X200mL), 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 (7.22g) (M+H)" =204) and the

undesired isomer (1.555¢g) as a white powder.

Example 25: Acetic acid 2-bromo-6-(6-tert-butyl-1-oxo-3,4-dihydro-1H-isoquinolin-2-
yD-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, 2¢q), 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-cyclo-
hexane-1,2-diamine (1.24 mL, 0.4eq) and the resulting mixture was heated to reflux for 24
hours, after which time more copper iodide (394mg, 0.1eq) and N,N'-Dimethyl-cyclohexane-
1,2-diamine (0.62 mL, 0.2 eq) were added. Stirred an additional 64 hours and then added
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Exanpl e 46: 4-Bronp-2-(2-brono-ethyl)-benzenesul f onyl
chloride Chlorosulfonic acid (17 nL) was added
WQle@pimd®as t o 1- br ono- 3- ( 2- br ono- et hyl ) - benzeneP(BEB2099/057707
19 mmol ) at 0C. The mixture was stirred at OC for Ih
then an additional 3h at P. ghe m xture was poured
into an ice-water slowy and extracted wi th nethyl ene
meh kepricd®didertd0Q g, 6drda).nEantovgd i i hiag@ns fonertetal of 168 hours.

3816 5 A0 SR PLERT Sl Ry B0 lon

segdnhted thd @ayety. Washmswiuls fugithelt wearet (2K 100mLY el maxﬁnaru@za@tshahwuh

(see Scherre (ESI) 342.9 (M C1+0H)- .
brig (e 4 9&%@%@@%&%&@5 B4 VT AFEBIYR SIS g@tered and
coﬂ&%tr@t%& Yok S485 G/PLHIIE prduEtaqiuﬁﬁGJtioYl%ngaeﬁo g_I_Analo gix column
fﬁ osphoryl ated product through filtration.
a

rited tlectiticoresnpofndsesa Wbut%ioamylsgltlcb@ 16¥12) (¥t )de 431) and recovered
I ead to
64%113%% lggr’fIdet&fhgonﬂggg%qﬁ%}éé%éﬁlﬁgéﬂ? trate. Biotinylated
product is bound streptavidin sepharose beads. All
Examyrle26:r $23{4Mritked xyeb eme gl atxe-132 2,4 ctetreby drd-iknquinolin-6-yl]-acetic
scintillatjiagn te 5 Pl ates assayed are 96-wel |
pol ypr op{fidier (i@%@ éf)(]])and 96-wel |l 1.2 [im
hydr ophi lic PVDF filter plates (MI1lipore).
6-BneeI4- ﬁietlmmyrbemo)ni édilydre2Afieqghinobh-1assdy9 g, 5.5 mmole) Q-

ST P g ek BT o B YT

to bUbk-bL@RED xoed z[n'c Mll%ﬁ@& Hﬂﬁﬂi@lb§ M)%h@er argon, The reaction mixture
( Bi oti n-Aca- AAAEEI Y 00 M ATP (Si g nivi

8
was fitted o RT (os.lgaaaurspmm aztpr @ftthgw ewouIof Qoblssphe(tlea); and zinc

enfgﬁ%gg@% %dc%g%& k@ﬁ%@? 31"!@;5? Rod? a"f‘g{i)“tstto'b‘ﬁf& nllle]rggéXlon o com-

ple(tﬁngl‘m:) desﬁ.‘ed MR (D¢ 090 6B3FE) k2R &Gﬁutddﬂazlm?s’h el@8matvlgkaphy using

s1gh e sodra trodepiebes blis {merindsye el sstent
(G bco), 2 MNad (G bco), 2 MNaCdw 1% phosphoric

Exd@iple 813 Rq@)Meto £y-BemdyDt 1-8£b-{ P34 tetr dbly dBI-)soqhiedlin-6-y1]-acetic
determ natjions are calculated from 10 data points per
conpound 26idi(IH zi ng data produced 5 from a standard
96-wel | plate assay tenplate. One control conpound and

Th%@é’rﬁﬁut?lﬂé‘s%‘(\l) (105 hObR )WRK kSIS EER 0MmBAsHal 8t Etoahid solu-
each ate was run tw ce. Typically, conmpounds were

tloauwaataé@ﬁd liOkBmpnahydrast 613 ogl a8 Irmfde D inve @hwa@ndﬁhﬁ@ﬁlature was
stlée&] RT”P ?org% %‘i)ﬁl%l th&? {:]Eﬁlg gllﬂﬂat%ﬁ %&u 5831?8 e Fﬁ(ljl d’Zé\I and extracted

ground was “toun sénce o
w1ﬁud:ﬂ$y1ac&taee Thoogdan@déyey mywmmddxeﬂldnmenmm avet dodium sulfate and

R RE T RS RT3 BT b 1 BRSSOl

further purification.

Example 28: 2-[2-(4-Methoxy-benzyl)-1-0x0-1,2,3,4-tetrahydro-isoquinolin-6-yl|-
acetamide (I1I)

To the carboxylic acid (I) ( 2.3 g,7 mmole) in 22 ml chloroform was added EEDQ (2.07 g,
8.4 mmole ) and ammonium bicarbonate (1.66 g, 21 mmole ). After stirring the mixture at RT

for 16 hours, the amide was precipitated by addition of water (20 ml). The solid was filtered,
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1) Sanpl e preparation: The test conpounds were dil uted

at half-log increnents in assay buffer (im dazole,
wWQ@Ro1000B3 2- phosphat e, EGTA, MiCl2, MCl2, BSAYCT/EF2009/057707

Bead preparation a.) rinse beads by centrifugi ng at

500 g 15b.) reconstitute theghbeads with PBS and EDTA

to produce a 20% bead slurry 3) Pre-incubate reaction
washed with wetgt algubmdrlatvecu@aﬁlsqalgwduﬁ e trituDated wAMP0%388Pylacetate in

ATP wi t.h sub ssa f er, D T ATP,
)17@% d%%dp(;‘%“eél 3 a%‘St ? eki@ ﬁyle 4) To

start assay, pre- |ncubate 10 [|L Btk in enzyne buffer
Exaimiplel 22 0[22(4- Yl eyloxy et enZy Iph asxa i e te BB MIr exisdqdiplin-6 6] -
test conpound, {ngmn at RT. 5) Add 30 [ilL
reactlonaﬁ‘?ﬁ?ﬁi’ @YX¥hout or with substrate to Btk and
conpounds. 6) Incubate 50 [iL total assay mx for 30

Thxlami&t (I8PC.3 gMTmﬁnbsef)aﬁaszwsﬂeh&edQﬁ 5aBISENF talm ﬂ(‘ﬁﬁhl D’MF @anlis mix-
slurry in filter plate to stop reaction.

turejwas @fide;sii %{tﬂ@r&f%}nds 60-A7 he- 2tRlen and G ﬁ@“%%ébyzc@fao 5 Jour, the
reé&tlgé Bhitibde M@%rtﬁtongd ?fet%@é?l e[thﬁa&l?ag-arﬁod?fn%' t'Hle B%aﬁlé’layer 1 was

phosphoric acid c. x250 [i1L pl ate for
waghedb8ith 6o sodlelrrnlvlgm*borme Rtloneyl bsxdvans @nc[ ﬁhan gl owe badtiup Qulfate.
' couynt P n scintill n_count.er,
Pu%gg%[}o%myaf%agg’ B%rﬁglg&r(]) apy On sh]tca gl co rhnrrmawl%%ﬁ) ethylagetate in hexane as
cluent afforded 1.2 g ( 98% yield) ofnitrile (IV).

Example 30: 1-[2-(4-Methoxy-benzyl)-1-0x0-1,2,3,4-tetrahydro-isoquinolin-6-yl|-

cyclopropanecarbonitrile (V)

To a suspension of sodium hydrate (0.228 g, 60%, 5.72 mmole) in 15 ml DMF was added
nitrile (IV) ( 1.2 g, 3.9 mmole ) and after stirring for 15 minutes at RT 1,2-dibromo-cthane
(1.1 g, 5.8 mmole ) in 1.5 ml DMF was added. The resulting mixture was stirred 0.5 hour 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 layer was dried over sodium acetate and concentrated in
vacuo. Purification by silica gel column chromatography with 30% - 50% ethylacetate in

hexane afforded compound (V') 1 g ( 77% yield).

Example 31: 1-[2-(4-Methoxy-benzyl)-1-0x0-1,2,3,4-tetrahydro-isoquinolin-6-yl|-
cyclopropanecarbaldehyde (VI)

To a solution of nitrile (V) (0.722 g, 2.17 mmole) in 3 ml DCM and 9 ml toluene, cooled at -
50°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 1N, left to warm to RT and stirred 0.5 hour. Next the
mixture was extracted with ethylacetate; the organic layer was washed 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 chromatography using 30%-60%

cthylacetate in hexane to provide aldehyde (VI) 0.075 g ( 10.3% yield).
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percent activity = (sanple - bkg) / (total activity -

bkg) x 100 Cal culate 1 C50 from percent activity, using
W@rE08)te3 dose response signoi dal nodel WO PCT/EP2009/057707

2010/ 000633PCT/ EP2009/ 057707 -94- v = A+ ((B - A [/

(L +((x/ ©OD))) x = cnpd _%Q_nc, y = %activity, A=

mn, B=nmx, C=1C0, D= (hill sl ope)
Exraple3Zn 6« iRifuewandthg-cycopiropylal( 4 methdxgthenzy FAELdihydro-2H-

1. Compound. Bt.k -i nhi bi-tion ICso (111M 11-5 0.016

116 0. brgaro- 15 ¥ib
To a solution of DAST ( 0.042 g, 0.26 mmole) in 1.5 ml dichloromethylene was added alde-
hyde (VI) (0.075 g, 0.22 mmole ) in 0.5 ml dichloromethylene. This mixture was stirred at
RT for 16 hours. After cooling in an ice bath, water 5 ml was added to the reaction mixture
followed by ethylacetate. The organic layer was washed with 5% sodium bicarbonate solu-
tion and brine, then dried over sodium sulfate and concentrated in vacuo. The residue was

purified silica gel prep TLC affording compound (VII) 0.068 g, 87% yield.
Example 33: 6-(1-Difluoromethyl-cyclopropyl)-3,4-dihidro-2H-isoqinolin-1-one (VIII)

Compound (VII) ( 0.068 g, 0.19 mmole) was dissolved in TFA 1 ml and heated to 70°C for
1.5 hours. To the reaction mixture cooled to RT was added ethylacetate and the solution was
washed with brine followed by sodium bicarbonate 5% solution, and again with brine. The
organic layer was dried over sodium sulfate and concentrated in vacuo. The residue was
purified by silica gel prep TLC with 5% methanol in dichloromethylene affording compound
(VIII) 0.030 g, 66% yield.

Example 34: 2-Bromo-6-[6-(1-difluoromethyl-cyclopropyl)-1-oxo-3.,4-dihydro-1H-
isoquinolin-benzaldehyde (IX)

To a mixture of compound (VIII) (0.030 g, 0.12 mmole ), 2,6-dibromo-benzaldehyde ( 0.064
g, 0.25 mmole ), cesium carbonate ( 0.054 g, 0.16 mmole) and Xantphos (0.002 G, 0.004
mmole) 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 concentrated in vacuo. The residue was purified by silica gel prep TLC with 40%

cthylacetate in hexane as eluent affording 0.024 g, 48% yield.



11-12 0.01 5 Exanple 48: Inhibition of B-cell
Activation - B cell FLIPR assay in Ranos cells
w0 aholdasdn of B-cel |l activation by conpounds BET/EP2909/057707
present invention is denonstrated by determi ning the
effect of the test conpounds $n anti-lgMstinulated B
cell responses. The B cell E PR assay is a cell based
functional nethod of determining the effect of 10
potential inhibitors of the intracellular calcium
' om stinul ation by an anti-I1gM anti body.
GAFE%%?E@%PFQ (human Burkitt's |ynmphoma cell Iine.
ATCG No. CRL- 1596) were cul tivat G owt h Media
4 assay, Ramps cells
(sarre as above)
06/nmL in tissue
5 | s are counted and
set at a concentratlon 15 of 1 x 1 /mL1l in growth
medi a suppl enented with I[i M FLUO 3AM Tef Labs Cat - No.
A and 10% Pl uronic
ang<i ncubated at 37C
Bi(49 ' ' eh-—Fol?rem)extrIuIar dye, cells
I'l{ centrifu ' o 1000 rpm,
rHé’suspend d in FLI PR buf f 8r (‘descrl bed bel ow) at 1 X
106 cellsf L and then di spensed into 96-wel |
pol y-D-| y§i ne coated bl ack/cl ear plates (BD Cat- No.
356692) 20 at 1 x 105 cells pexwell. Test conpounds
added at various concen rangi ng from
5 ails bel ow),
: mn at RT.
si gnal t \ﬁag St t he
( 3 g/ mL ant’l - M (Sout hern Bi ot ech,
-No. 2020-01) and neasudtedNon a FLIBR (Ml ecul ar
i ces captures i mages of 96 wel lopl & es using a CCD
h aff argon | aser at 480nM e, citation).
P2669+657707 - 9%/

O 5 T . - "
-\ N
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Example 35: 2-(3-Bromo-2-methyl-phenyl)-6-dimethylamino-2H-isoquinolin-1-one

6-Dimethylamino-2H-isoquinolin-1-one (50mg, 0.27mmol), cuprous iodide (10mg,
0.053mmol), and potassium carbonate (37mg, 0.27mmol) were deposited 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 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 magnesium sulfate, concentrated

in vacuo, and purified by flash chromatography (30% ethyl acetate/hexanes) to yield 2-(3-
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Medi a/ Buffers: Gowh Medium RPM 1640 nediumw th
L-glutam ne (I nvitrogen, Cat-No. 61870-010), 10% Fet al
w@aompoeeSer um (FBS, Sunmmit Bi ot echnol ogy Cat - NeCT/EP2009/057707
FP-100-05); 1nmM Sodi um Pyruvate (Invitrogen Cat. No.
11360-070). 5 FLIPR buffer: HBSS (Invitrogen, Cat-No.
141175-079), 2nmM CaCl2 (Sigma Cat-No. C 4901), HEPES
Bromavi-nebylephengh io-dioethy Be80e-0Boyoquinobini- eredbangd). Pmmol). MS

No. P8761), 0.1% BSA (Signs,
(Eéﬁﬁg@ﬁ%goe) 11nM G ucose (Sigma, Cat-No. G 7528)
Conpound dilution details: In order to achieve the
Exangile36: fAicetid add 24y- (hmnﬂgfmlnmbile«xoeIH AQuindlin241)-BH4AES,5-

10 MM 10 c kK solu e i n DVBO) |s
added di F"é!‘:ﬁlqﬁsfﬂt/gﬂ S fipxapgro ﬁ'gpé‘)g??mé‘reste*rhe tes
conpounds are diluted in FLIPR Buffer (using B|onek
ToZQ&@lc BeldQt hromp et dlﬁfeﬁhy[aerﬁhkb ﬂld)tj llHllsbdilﬂncﬁlﬁi 2-9WibRgzZyl ester
i lution schene: ve - 4M 00 x 10-5,
(4%)% 1,01 1p0e), bls(mewlawd@omg (i%@g,iélmm%) @pd Rotggsium acetate

S%nkd 3)03;19n(§) inl FYchRE Blbk WaRhdddad RAIEReth Ms @RI xGd U R YL @/as bubbled
reported using a nex - mn statistic (subtracting the

thrpBgly éstihingird &g &l imeteh r Pk tBie(dﬂé]akylplmﬂB@dO)iqmad@h]dlncblnropalladl-
nﬁEI %’%ﬁ%on wi O:I?él\% I?lgt (pj%gr}{noq %(%e(li/b ARG ﬁlwas co %8 %o bubble

TSt C ekpor
thioGE0theasxwed for ohd@dreusinng aad ltlrerlrd Wwianetightlg glosed. lehs was heated at

0K AT RO G EPEd BetEhE RS e o waicGo i ! acetae

la}}emw%§ WasheatwilthginRagedvet ﬁﬁlyﬂﬁ)'uk nﬁ%ne%ﬁl\ﬁ?ﬁﬁfates B Bnt®ed in vacuo,
he back with an emul- 20 sion of Col I agen

ang Duod Pyl wb:oma@ogmmmra@lemmm&s 10 68K cihytepdigaihegnes) to

yleg{i’laée%%% gﬁ%&i?h&% (g'éhm@tﬂ n% Whkd. 1ﬁ%¥o%tuﬁ1%h?r2t§\ bihs 55

aroun onset

tetsanmatp o h3 Zwo(dbomﬁdmﬁyl)h)ﬁnzw sitem(l 83rag . 3teatmaly. IS (EST) 463.1
lagen in Inconplete Freund' s adjuvant (WA, i.d.) at

( 21. Animals are exam ned daily after day 20 for

any onset of mld arthritis (score of 1 or 2; see

Exaefjle37Tte 3aképtop oy 12ehethy1-pbiokt dckd ifeenyd e@dal to boost.
Fol l ow 25 ing boost, mce are scored and dosed with

B DS AR Sl BhS g 7 R SuBRShery by e
puﬂfcoltéé’[e? €. 28o! vo £ Bhilol) A¥2BRLS c'é@)onﬁé‘&d 913\5 6/101 1 mmol) were

Il agen-induced arthritis (rdA O, rats are
tremj:lé@ oghespd sluteamafd b onl dmxast{\? mleva'r@rpéﬂw S 1081 Ytagen(1,1'-bis-

e AR Grp e leoBEhIMRRa Kthole (0 PLEL RS mgh was
added3hdbieasd er 1200 éat40aninah tlmhicagmeéﬁwl rsacmlnn ingxtyroness filtered
over celIJluE)sed %yashed \gllth 90 Pnl 810xane ang cgr?cegtrateg n Vacuo T%e residue was
purified by 120 g silica gel chromatography (gradient elution 0-50% ethyl acetate in hexane
during 50 min) to yield 4-Isopropenyl-2-methyl-benzoic acid methyl ester (2.94 g, 15.45

mmol). MS (ESI) 191.3 (M+H) "
Example 38: 2-Methyl-4-(1-methyl-cyclopropyl)-benzoic acid methyl ester

Formation of Diazomethane: N-Nitroso-N-methylurea (9.1g, 61.8 mmol) was added under

stirring in portions to a two phase mixture of 50 ml potassium hydroxide solution (23.9¢g in
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on the back. Arthritis is generally observed 12-14
waelaos/oafesr the initial collagen injection. AnPGHEB200HYS7707

be evaluated for the devel opnent of arthritis as

descri bed bel ow (Eval uati on g% arthritis) fromday 14

onwards. Aninmals are dosed wth candi date therapeutic

SOaglewter) amd 30 it digthyt ether ot 885G 1de cotonof tha @ramwmh@set ¢haregedffrom

co oel(és(?sntgslre}\fo% h@e twg%ﬁﬁs%ql% Euoovsx’llasnwg rg)g %%thr%e;:/d{ flo dal %ajé The
organid Mied ehal abitying Blak)metan@niods eeﬁiatedi‘(@bld)@tdp@mt@ﬁ by adding diazo-
In both nodels ( npl es 38 and

thrit
A&P@{S'a'ﬁ'rl%@tq Heth el e A- prr?mf@ylp%we?thayiaermow&cjldomﬁ%l gster (2.94g,

15%4aRhbi) wad dH%lG@d itk 1% ciﬁlrdléiﬂyl%ﬂﬁ? e EdRd b YOI PABSAILR]T) acetate
assessnent of pa\NS | owi ng the criteria

(0dé%g 0iT7é anel) w acmdSﬂt@ryeﬂgwpfga@wa?h%q@ommmgrdlwdwé@ge) was

ad8£d cﬁ?é\(v%% it l?oqaldio%ltof tﬁ;e or Wﬁ{; b%eﬁg (Ag@ro&%?tgfy 4n69]e 8{ cHazomethane)

gross swel
wets\adde;dmmﬂ ﬂlelrmCﬂbN eds ddre. Yev eberartthnditig sitrofent bieaddinigi r e
al uations are

nd digits, Ev de on day O for
i S SR e R S TR U T SR SR fgied over
ce B 165 wh$he@ fwithWRéth{1Nghek- Qonbitiafd! THEsitii vﬁf—‘ﬁqﬂ’i@)e\kas purified
unti| the end of the experinment. The arthritic index

byf4@re slacarzchehue@atography tgrgrbent lsyatla@l 811097 syl fa@ﬁwte dtlpxage for 15
L2 A O B B R AR SRl o i
mﬁlﬂ\mﬂtefxﬁhwaylde &_tsiilua weas perfi¢d dgaabyi 110.g fldsh lehib@titd guzg)hgf(gradlent
PR BRI B o P RS TSRl henaoie

acfthétﬁ’We@@r basty, sEA6 A AVISARYI) 268 beMHatis” anendosed
.d. with either vehlcle or conpound formul ation

subcutaneously 0.5 hour before QA aerosol chall enge
Exampledd:s grM. ﬂ%lyhf‘ﬁhflé‘éyy yalopeenybrbgngaicack 24 hours

after challenge. At tine of sacrifice, serum and

2- Meﬂ&ﬂm—(ﬁ-ﬁrﬁt&@c}'ﬁﬁﬁﬁﬁylﬁ H&Por! deidankwal e%teir 75219 ho AN as
PK, "respective A tracheal cannula is inserted and
trepigd WIthlng%th?moé ai) wae% sgekut hyelr B, soltion g20.44 Ml 1§2 33 mmol).
Thl?sns%@fﬁ)ﬁ%afs %EatE(?{oaéOOb m > TRY %@ﬁo g{t@.e vaa@ A @ﬂl{ehﬂted until
eukocyte counts. Tot al ocyte nu er in an all quot
m&ﬂﬁanbhwax:ﬁlabsra'(eﬂOA 100xe Isdlid wss alssieedrilihe dolplywiSalissbbed in 50 ml

unter,. For nt.i al ocyt. 0 . 190-200 | .
wali PN Heali S ool Ruise BHrsall By SRR nugend Rearoehiori
acRl. AdehiftRédigichdrvidfobhéd; fifdicl; wddhed RitdRekdr @Rl ler hlgh vacuum

nonocyt es e05|noph|Is neutrophlls and Iyggﬂoc yte

VBB GRMCLR VRIS (1 g i S EBY Dagragadd Bkt bT-36 mmol) MS
(ESD"1RYHQ! (R

Example 40: 2-Methyl-4-(1-methyl-cyclopropyl)-benzoyl chloride

2-Methyl-4-(1-methyl-cyclopropyl)-benzoic acid (2.139¢g, 11.243 mmol) and phosphorus-
pentachloride (2.575g, 12.37 mmol) were charged into a 50 ml flask under stirring. These
both solids dissolved at 100°C. The reaction mixture was stirred 2 hours at 120°C with an
reflux condenser in a N, atmosphere. After that the resulting phosphorus oxylchloride was

distilled off at 140°C from the reaction mixture. The whole reaction mixture was cooled to
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Representative inhibitors of Btk show decreased WD
wWQem0heses33PCT/ EP2009/ 057707 -97- total | eucoRGI/BP2009/057707
count in the BAL of OA sensitized and chall enged rats
as conpared to control |evelg, Exanple 53:
Phar maceuti cal conpositions nposition for O al
RIAg the stae@an mixtyraptill regragdidente sobtion. /The dediestlipvaluct was distilled by

Kdgeg(r)herddls%lltatlgno( 19%96' A% ! e)to glvgoo nlef' kl meﬁlt cyc%perolg)yl)sg/gnzoyl
chloride (1.92g, 9.2 mmol)

Example 41: N-[3-Bromo-2-(tert-butyl-dimethyl-silanyloxymethyl)-phenyl]-2-methyl-
4-(1-methyl-cyclopropyl)-benzamide

3-Bromo-2-(tert-butyl-dimethyl-silanyloxymethyl)-phenylamine (2.91g, 9.2mmol), 2-methyl-
4-(1-methyl-cyclopropyl)-benzoyl chloride (1.92g, 9.2 mmol) (Example 40), N,N-diiso-
propylethylamine (2.41 ml, 13.8 mmol) and 4-dimethylaminopyridine (0.112 g, 0.92 mmol)
were dissolved in 20 ml anhydrous THF. The reaction mixture was refluxed over night;
filtered off the precipitate; concentrated and extracted with ethyl acetate; washed with 2 M
phosphate buffer pH 5.5, then with water and brine; dried over sodium sulfate; filtered; con-
centrated. 4.69g of an oil was obtained. The crude was purified by 80g silica gel chromato-
graphy (gradient elution 0-20% ethyl acetate in hexane for 25 min, then 20-100 % ethyl
acetate in hexane for 30 min) to give N-[3-Bromo-2-(tert-butyl-dimethyl-silanyloxymethyl)-
phenyl]-2-methyl-4-(1-methyl-cyclopropyl)-benzamide (3.51g, 7.185 mmol) MS (ESI) 510
(M+Na ")

Example 42: 2-[3-Bromo-2-(tert-butyl-dimethyl-silanyloxymethyl)-phenyl]-3-hydroxy-
7-(1-methyl-cyclopropyl)-3,4-dihydro-2 H-isoquinolin-1-one

2,2,6,6-tetramethylpiperidine (2.28g, 16.17 mmol) was dissolved in 13 ml anhydrous THF
under stirring; cooled by means of an ethylen glycol/ice bath mixture to -15°C. Buthyllithium,
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-cyclopropyl)-benzamide in
20 ml anhydrous THF was added dropwise over a period of 10 minutes to the reaction mix-
ture at -15°C. The reaction mixture was stirred for 2 hours. After that 3.55 ml of DMF was
added in 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; extracted with ethyl acetate/water; organic phase was washed with brine; dried over
sodium sulfate; filtered and concentrated. 2.71 g of a brown oil was obtained. Crystallization

with DCM and hexane gave 2-[3-Bromo-2-(tert-butyl-dimethyl-silanyloxymethyl)-phenyl]-3-
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Crosscarnel | ose sodi um 2. 0% Lact ose 76. 5%
hydroxy-7-(1-methyl-cyclopropyl)-3.4-dihydro-2H-isoquinolin-1-one (1.134g, 2.2 mmol)

MS (ESI) 516.0 (M-H) -

Example 43: 2-[3-Bromo-2-(tert-butyl-dimethyl-silanyloxymethyl)-phenyl]-7-(1-
methyl-cyclopropyl)-2H-isoquinolin-1-one

2-[3-Bromo-2-(tert-butyl-dimethyl-silanyloxymethyl)-phenyl]-3-hydroxy-7-(1-methyl-cyclo-
propyl)-3,4-dihydro-2H-isoquinolin-1-one (1.134g, 2.2 mmol) (Example 42) was dissolved in
13 ml DCM at RT; TEA (1.31 ml, 9.44 mmol) followed by addition of methanesulfonyl
chloride (0.478g, 4.171 mmol) were added. It was stirred for 1.5 hours at RT but it’s already
done in 10 minutes according to LCMS. The reaction mixture was extracted with DCM
/water; organic phase was washed with brine; dried over sodium sulfate; filtered; concen-
trated to give 2-[3-bromo-2-(tert-butyl-dimethyl-silanyloxymethyl)-phenyl]-7-(1-methyl-
cyclopropyl)-2H-isoquinolin-1-one (1.094g, 2.2 mmol) MS (ESI) 520.0 (M+ Na ).

General Scheme 3.
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(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. Afier
stirring for 30 minutes, this was quenched with 1M aq. HCIL. This was partitioned between
ethyl acetate and water. The ethyl acetate layer was washed with water, washed with brine,
dried over anhydrous magnesium sulfate, and concentrated in vacuo.

A portion of this material and N,N-Dimethyl-benzene-1,3-diamine (96mg, 0.70mmol) were
stirred in ImL ethanol for 18 hours. This was concentrated in vacuo and purified by flash
chromatography (gradient elution 5 to 20% ethyl acetate/hexanes) to yield 2-(3-Bromo-2-
methyl-phenyl)-3-(3-dimethylamino-phenylamino)-acrylic acid ethyl ester (164mg,
0.407mmol). MS (ESI) 405.0 (M+H)".

Example 45: 3-(3-Bromo-2-methyl-phenyl)-7-dimethylamino-1H-quinolin-4-one

To 2-(3-Bromo-2-methyl-phenyl)-3-(3-dimethylamino-phenylamino)-acrylic acid ethyl ester
(100mg, 0.248mmol) (Example 44) was added 4g polyphosphoric acid. This stirred at 140°C
for 10 minutes. 50 ml water was added and the mixture was stirred. The resulting precipitate
was filtered and washed with water. The filtrate was extracted with 10%methanol/ DCM
solution. The organic layer was dried over anhydrous magnesium sulfate and concentrated in
vacuo. The resulting residue was combined with the precipitate and purified by flash chro-
matography (gradient elution 2 to 5% methanol/ DCM) to yield 3-(3-Bromo-2-methyl-
phenyl)-7-dimethylamino-1H-quinolin-4-one (22mg, 0.062mmol). MS (ESI) 357.0 (M+H)".
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Example 46: 4-Bromo-2-(2-bromo-ethyl)-benzenesulfonyl chloride

Chlorosulfonic acid (17 mL) was added dropwise to 1-bromo-3-(2-bromo-cthyl)-benzene (5
g, 19 mmol) at 0°C. The mixture was stirred at 0°C for 1h then an additional 3h at rt. The
mixture was poured into an ice-water slowly and extracted with methylene chloride, and the
combined organic layers were evaporated under reduced pressure to give 4.3 g of crude 4-
bromo-2-(2-bromo-ethyl)-benzenesulfonyl chloride which was used directly for the next
reaction (see Scheme 5). MS (ESI) 342.9 (M-CI+OH)".

Example 47: Bruton’s tyrosine kinase (Btk) inhibition Assay

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 phospho-
rylation of the peptide substrate. Biotinylated product is bound streptavidin sepharose beads.
All bound, radiolabeled products are detected by scintillation counter.

Plates assayed are 96-well polypropylene (Greiner) and 96-well 1.2 um hydrophilic PVDF
filter plates (Millipore). Concentrations reported here are final assay concentrations: 10- 100
uM compounds in DMSO (Burdick and Jackson), 5-10 nM Btk enzyme (His-tagged, full-
length), 30 uM peptide substrate (Biotin-Aca-AAAEEIYGEI-NH>), 100 uM ATP (Sigma), 8
mM imidazole (Sigma, pH 7.2), 8 mM glycerol-2-phosphate (Sigma), 200 uM EGTA (Roche
Diagnostics), | mM MnCl, (Sigma), 20 mM MgCl, (Sigma), 0.1 mg/ ml BSA (Sigma), 2
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sonme detail by way of illustration and exanple, for
pur poses of clarity and undq2§;anding. It wll be
obvious to one of skill in the art that 5 changes and

mMdATT (SgmiohgiGiaP AEP phactshael 208 tshicptatidia ssplopese btadsiAmers-

e RGE o sl ArY A FGIbEO) AMLNCE LEBoSHORE acid Gibeo,
milchds&iBt PPPieMEn BRfkrMot restrictive. The scope of the
i nvention should, therefore, be determ ned not with

ICpghetrmmatonsare ﬁéé%%%ome@damqhﬁﬁperwempgw&mtaizmsﬁa@amduced
P BRSNS LAl g RET v
inlvibitark werecthsted @i ersh @tage 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
staurosporine. Background was counted in the absence of peptide substrate. Total activity
was determined in the presence of peptide substrate. The following protocol was used to
determine Btk inhibition.
1)  Sample preparation: The test compounds were diluted at half-log increments in assay
buffer (imidazole, glycerol-2-phosphate, EGTA, MnCl,, MgCl,, BSA).
2) Bead preparation
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, 33p ATP) and
mix with substrate (assay buffer, DTT, ATP, 3P ATP, peptide substrate) 30°C for 15
min.
4)  To start assay, pre-incubate 10 uL Btk in enzyme buffer (imidazole, glycerol-2-phos-
phate, BSA) and 10uL of test compounds for 10 min at RT.
5)  Add 30 pL reaction mixture without or with substrate to Btk and compounds.
6) Incubate 50 pL total assay mix for 30 min at 30°C.
7)  Transfer 40 uL of assay to 150 uL bead slurry in filter plate to stop reaction.
8)  Wash filter plate after 30 min, with following steps
a. 3 x 250 pL NaCl
b. 3 x 250 puL NaCl containing 1% phosphoric acid
c. 1 x 250 uL H,O
9) Dryplate for 1 h at 65°C or overnight at RT
10) Add 50 pL microscint-20 and count *°P cpm on scintillation counter.
Calculate percent activity from raw data in cpm
percent activity = (sample — bkg) / (total activity — bkg) x 100

Calculate ICso from percent activity, using one-site dose response sigmoidal model
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1. A Cﬁomé‘oh(\(@ﬁf&)/F(cbﬁﬁQXéC] YL, 111, IVor V 5IW
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IS optlonally substltuted W th one or nnre R1
Reprsesativegasiits BE'in ilTsble idep@ndent | y | ower aIkyI,

hydr oxy, |ower 10hydroxyal kyl, | ower al koxy, hal ogen,

nitro, amno, cycloal kyl, cycloal kyl |ower alkyl,
TAE%%Fbcycloalkyl cyano, nitro, or lower haloalkyl; R

is -C(=0), 0, -(CH2) g O)O -

- (CH2) g, -%‘2@9 ?} G2g(=0), - tk%?{( ?26,25‘)8#1\4)
-S(=0) 2; whellein each R2' is |ndependently D16 ower

al kyl , Iomerlqgkoxy | oner hal oal kyl, or Iog s
hydroxyalkyl and g is 1, 2, or 3; 15 R3 is 'Hor R4,
wherein R4 u$1homer al kyl, | ower heteroal kyb,o1l ower

al koxy, am no, aryl, arylalkyl, al kyl aryl, heteroaryl,
al kyl heter&%r% , heteroaryl al kyl , cycloalQQﬂ, al kyl
cycl oal kyl, cycloal kyl al kyl, heterocycl oal kyl, al kyl
het er ocycl oal kyl, or

Example 48: 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.

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 cells 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 of assay, cells are counted and set at a concentration
of 1 x 10%mLl in growth media supplemented 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% COy) for one h. To remove extracellular dye, cells were collected by centrifuga-
tion (5min, 1000 rpm), resuspended in FLIPR buffer (described below) at 1 x 10° cells/mL
and then dispensed into 96-well poly-D-lysine coated black/clear plates (BD Cat-No. 356692)
at 1 x 10° cells per well. Test compounds were added at various concentrations ranging from
100 uM to 0.03 uM (7 concentrations, details below), and allowed to incubate with cells for
30 min at RT. Ramos cell Ca*" signaling was stimulated by the addition of 10 pg/mL anti-
IgM (Southern Biotech, Cat-No. 2020-01) and measured on a FLIPR (Molecular Devices,
captures images of 96 well plates using a CCD camera with an argon laser at 4§0nM

excitation).
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MeheBefferst he 51 ower aI kyl is optionally substituted

Grgxér%hSI 1?11618 i{g hl%é§ }uln% g\‘}g? gol}slﬁ%m%:et(‘fnwtr% er&g\l(g Q8- 010),

10haF @geBuvinéISeinam K‘FES Suﬁmt Baité(:}dhologQCatSNdZa’ D00-08b1mM Sodium
wherein Y2a is or hal ogen; Y2b is |ower al kyI,

PYB‘E@F%MW%G&%&NQ GLEP-%%h one or nore Y2b'; wherein
FLYER buffsr: HB@@QMM&@QWM@M‘941/1’75(:{77951@'119\9%02](@ 1088t Xe. C-

i s i ndependent| a or b: wherein

49RE) DERS (raitoees. Gosiar | 5136/050). GUmh Brpbgrcsid bSmeudvo. P-
87}940) B, 190658 )gsl‘éiﬁ{a c%tglﬁ%%ewo%ﬂﬁg%ﬁa)ﬂq&oge (S o@ngﬂ@éb 7528)
Cquiopg@mhﬁronlde\mls al kyl, wherein the Iower alkyl is
N R TR R T

y El:ﬁi@’g/sﬁ%cﬁt@ggﬂﬁon ﬁfﬁ@d&nm?gl}?fg adB3BdiRcy tols76YfL bEFIYR 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 10° ,3.16x 10°¢ ,1.00x 10 ,
3.16x107,1.00x 107,3.16 x 10™°.
Intracellular increases in calcium were reported using a max — min statistic (subtracting the
resting baseline from the peak caused by addition of the stimulatory antibody using a

Molecular Devices FLIPR control and statistic exporting software. The ICso was determined

using a non-linear curve fit (GraphPad Prism software).
Example 49: Mouse In Vivo Collagen-induced arthritis (mCIA)

On day 0 mice are injected at the base of the tail or several spots on the back with an emul-
sion of Type 1I Collagen (i.d.) in Complete Freund’s adjuvant (CFA). Following collagen
immunization, animals will develop arthritis at around 21 to 35 days. The onset of arthritis is
synchronized (boosted) by systemic administration of collagen in Incomplete Freund’s ad-
juvant (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. Follow-
ing 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).
Example 50: Rat In Vivo Collagen-induced arthritis (rCIA)

On day 0, rats are injected with an emulsion of Bovine Type II Collagen in Incomplete
Freund’s adjuvant (IFA) is injected intradermally (i.d.) on several locations on the back. A

booster injection of collagen emulsion is given around day 7, (i.d.) at the base of the tail or
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Via is H or hal ogen; Y4b is | ower alkyl, optionally
substituted with one or nore substituents sel ected
WO eai0@@she group consisting of | ower hal oal kyPCT/EP2009/057707
hal ogen, hydroxy, am no, and |ower alk- oxy; Vic is
| oner cycl oal kyl, optionally gubst ituted with one or
nore substituents sel ected from t he group consisting
altgfnativetes ai th;tlbacl{ ofuehritisab gerickatly, obhea‘lv@bb?nm thapd efsaythe initial colla-
btp?:cgl b 1|&]1>1/1m§185bn31%y1$ e%(v% ted%%rq éeve?oprrpoe}leo aét\%gps N (ll(e)%r;ibed below
(Evdluiophdanide fioaaddyy 4aneanisaBinémslabie dobeleio cdnldidafa:&herapeutic

ag%gng}%ﬂa: ]gfg{f]etntlmt:] t]g%]é]:og \s/tea?tgllgfq? th%@/é (gjf%;c G C 0 Wﬁa &l %gd for the pre-

sc%ed%e%tvypcally fg]h3'v§ee§§))é|nd dbghe e e}ﬂ:y, (PaYl |(QB{) waw@ﬂaﬂy (BID).
heterocycl oal’kyl, and'is optionally 'substituted wt

30o0ne or nore Rl' . wherein each R1' is |ndependently
Exagipde Sk Ey’?luaﬂyﬂpﬁéiﬁhl‘lt@\/\er hydr oxyal kyl , | ower
al koxy, hal ogen, nitro, am no, cycl oal kyI

In BEMERQRKIER@NKINK 38  ddYb] Bgﬁ% iflanl WRR 0|? ﬁle%lvx}éﬁhd limb joints
WO 2010/ 00063 PCT/ EP20 9/ 057 % 102- R2 is -(C(=

is q@NHOyDYsing{ saOYINE Rt that @Malves the BfscyiMIent of the 4 paws followmg the

o(CH2 0) N(R2
Crlte&%qﬁ%ﬁgﬁg‘x’) og -Sng)C(Z; 3/\,h(erei21 R2'" is Hor |ower

Scatiky| ; and sgelliag nd/@; rediicsSof Fv drsonkd digit. R4; wherein R4
is |ower al gy\lélf’ l.ower al kox am no, aryl, arylal kyl,
al kyl ar yPs &IHBYIAT MAF I3 het er oaryl , het er oar I

al kyl', cyelaak kwtinin@bkink ps¥ &idahé thana¥eiGkskiolved.
4= severe arthritis of the entire paw and digits.
Evaluations are 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 maxi-

mum score of 16 per animal.
Example 52: Rat In Vivo Asthma Model

Male Brown-Norway rats are sensitized i.p. with 100 ug of OA (ovalbumin) in 0.2 ml alum
once every week for three weeks (day 0, 7, and 14). On day 21 (one week following last sen-
sitization) , the rats are dosed q.d. with either vehicle or compound formulation subcutane-
ously 0.5 hour before OA acrosol challenge (1% OA for 45 minutes) and terminated 4 or 24
hours after challenge. At time of sacrifice, serum and plasma are collected from all animals
for serology and PK, respectively. A tracheal cannula is inserted and the lungs are lavaged
3X with PBS. The BAL fluid is analyzed for total leukocyte number and differential leuko-
cyte counts. Total leukocyte number in an aliquot of the cells (20-100 pl) is determined by
Coulter Counter. For differential leukocyte counts, 50-200 ul of the sample is centrifuged in a
Cytospin and the slide stained with Diff-Quik. The proportions of monocytes, eosinophils,
neutrophils and lymphocytes are counted under light microscopy using standard morphologi-

cal criteria and expressed as a percentage. Representative inhibitors of Btk show decreased



al kyl, heterocycl oal kyl, al kyl heterocycl oal kyl, or

het erocycl oal kyl al kyl, and is optionally substituted
wawalk/oewe or nore | ower al kyl, hydroxy, oxo, |RPGEEP2009/057707

hydr oxyal kyl , | ower al koxy, hal ogen, nitro, am no,

cyano, |ower al kyl sul fonyl, 12 | ower hal oal kyl; Qis

CHor N, 10 Y1 is Hor Iomer al kyl; Yis Y2a or Y2b;
totahlevesicpte ¥ountiis thie Bkl h&D dgensitiz¢dlani ghd,l]@mqu ratis kly qupared to control

oghlonally substituted with one or nore Y2b'; wherein

I's hydroxy, |ower al koxy, or hal ogen; each Y2' is

i ndependently Y2'a or Y2'b; wherein Y2'a is hal ogen;
Exvdifle 53 IPmﬂna@Iuiﬁyil,conmoisiﬁnni |y substituted with one

or nore Y2'b'; wherein Y2'b' is hydroxy, |ower alkoxy,

h Ioge ]7} nis 1 ., or 3; Y3 is halogen or
—5P%%%ﬁ—%F%g%——§%%¥%§%L9%%§§omer al kyl is optionally
subst i t Ufigdedibfd ONe or nore sybgimtuents selected
fromthe group consisting of hydroxy, |ower alkoxy,
am no, afdiveahggdat mis 0 or 20O y4 is yda, ydb
y4c, or - %dé Y wherein Yda i Q§ hal ogen; y4b is
| ower alk optionally substl 8d with one or nore
SUbStItdﬂB@&xﬁ@iﬁ&ﬁﬁd from t hep gyoup consisting of

| ower h
5 Thelingsrdientogryaeixedandgivecniegdnto apmsplcs copeinmgabpyt 100 mg cach; one
cq%%%%%@ﬂggéﬂo%hﬁﬂugggﬂ?&Hgﬁ%ggsubst|tuents sel ected

roup consi st T oner al kyl, | ower

hal oal kyl , hal ogen, hydroxy, am no, and | ower al koxy;
Caapppsition for Oral Administration (B)

Ingredient % wt./wt.
Active ingredient 20.0%
Magnesium stearate 0.5%
Crosscarmellose sodium 2.0%
Lactose 76.5%

PVP (polyvinylpyrrolidine) 1.0%

The ingredients are combined and granulated using a solvent such as methanol. The
formulation is then dried and formed into tablets (containing about 20 mg of active

10 compound) with an appropriate tablet machine.
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Y4d is am no, optionally substituted with one or nore
| ower al kyl; or a pharmaceutically acceptable salt
w0 bapeafe3B0 2. The conmpound of formula | accorBCTHP1009/057707
claim1, wherein: Ris H -Rl, -Rl-R2-R3, -Rl-R3, or
-R2-R3; WO 2010/ 000633PCT/ E_g’g_OOQ/ 057707 -103- Rl is
aryl, heteroaryl, cycloal kyl; or heterocycl oal kyl, and
SN ¢ Admbgstiation &) wi t h one or nore R1';
wherein each R1' is independently |ower alkyl,

hydr oxy,—bmy—thvdrma-l-krl,—f;?weml-kcwyﬁm
nitro, ameheieMycioal kyl, het ef'ofy&al kyl, cyano,

nitro, OACt'[V@\@@IIh{)&ﬁﬂdoal KYT: 5 RPoleS -((=0), -(=0)0,
-Q(=0)N(R2'), - (OH)q, -0(OHR) g, - (CH2) g0 =0) O,
-0(Cr) qlggafmamém ), -aed Eoz-m(gmd) of -S(=0)2
erein - : ower al kyhy.and qis 1, 2, or 3;
R3 is Hor lﬂ?m%de%{ei n R4 is Io'\(/\)ﬁg? al kyl, | ower
a: Ilzolxyiq MﬂihymarMyL, t aryl al Ikyl O.Iaigkyl arIyI X Eelt er olarky: ,
al ky er qar eteroaryl a , cycloal kyl, alky
cycl oal kyPPY @9%13@& kyl 10 al kyb‘bgﬁet erocycl oal kyl ,

al kyl hetgneenek@al kyl, or hetgrpeycl oal kyl al kyl, and
is optionally substituted with one or nore | ower

al kyl , hyaabiy/0%slutiandwer  hydk2byal kyl , | ower al koxy,

hal ogen, | Hal no, { r al kyl sul fonyl, or
| ower ha %)Hgf“‘%g?;(\a%d?@ﬂtcﬁygr N;I'Wi s Hor |ower alkyl;
15 Y2 i sFI¥2aingr Y2b; wherein Y2@35iml H or hal ogen; Y2b
'S Iowercallk |, optionally sug(f%ituted with one or
nmore Y2b 9 °WHrein Y2b' is hydroX¥, |ower al koxy, or

hal ogen; DRaIGd water | s | ndependejl. ky1063nia or Y2' b;
wherein_Y2'a is halogen: Y2'b is |lower alkyl

Theprgredients gresniket fotfomedl swipemsiamier oral amiaisv2iias. . wher ei n
Y2'b'" is hydroxy, |ower alkoxy, or halogen; is 0, 1,

Pafentdl Fyrmulation (D)

Ingredient % wt./wt.

Active ingredient 025¢

Sodium Chloride gs to make isotonic
Water for injection to 100 ml

The active ingredient is dissolved in 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 0.2 micron

membrane filter and packaged under sterile conditions.

Suppository Formulation (E)

Ingredient % wt./wt.
Active ingredient 1.0%
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.
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20 Y3 is hal ogen or |ower alkyl, wherein the |ower
al kyl is optionally substituted with one or nore
W@ asodtesent s sel ected fromthe group consi stiPQr/BP2009/057707
hydr oxy, | ower al koxy, am no, and hal ogen; msQorl; y4
is Via, Y4b, Vic, or Y4d; whggein 25yd4a is H or
hal ogen; y4b is |ower al kyl, "Optionally substituted
TopidehFeynmlation ik e substituents sel ected fromthe group

consi Wf—‘—ewa&h—a-l—e&l—ky—l—hﬁl—egeﬁ—hyd-ﬁe*y—
ani no, '3HGYFB%er al koxy; y4c® P8 ower cycl oal kyl ,

opt i ong{diNes SoUdauT ed v ONey 8, Nore substituents
sel ected 30fromthe group consisting of |ower alkyl,

| oner Hwao&Pkyl, hal ogen, hydroXy, ami no, and | ower
al koxy;T\glerégl16 4d is am no, optionally substituted with
one or nore l'ower al kyl; or a pharnaceutically

accept abineragailt thereof WO 5

2010/ 000633PCT/ EP2009/ 057707 -104- 3. The conpound of
For mul d1SfOR&Mr ding to claim1, Qherein: Ris H -Ri,
- R1- R2-NfmyrJ3abs, or-R2-R3; Rlgis aryl, heteroaryl,
cycl oal kyl; 'or heterocycloal kyl, and is optionally
subst i tRiersd paieb¢n one or nore R1095each R1' is

nyar oxyar iy T e R g & LoPBL it o, ami no

cycl oalwytkr cycl oal kyl | ower al&yl1,00het erocycl o-
al ky| ,—&yang. Bt O—0OF Lower_halgoal |1\J/| ;

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 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 herein 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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R2is -C(=0), -C(=0)0, -(=0)N(R2")2, -(CH2)q,
~0(CH2) g, - CH2CQ(=0), -CH2C(=0)N(R2')2, or -S(=0)2;

wabapgdm3rach R2' is independently H, |ower alRgI/EP2009/057707

1

RUDYT i

| ower al koxy, |ower hal oal kyl, or |ower hydroxyal kyl ;
and q is 1, 2, or 3; 10 R3 ig H or R4; wherein R4 is

| oner al kyl, |ower al koxy, amno, aryl, arylalkyl,

al kyl aryl, heteroaryl, al kyl heteroaryl, heteroaryl

al kyl, cycloal kyl, al kyl cycl oal kyl, cycloal kyl al kyl,
het erocycl oal kyl, al kyl het@nimas/cl oal kyl , or

het erocycl oal kyl al kyl, and is optionally substituted

- i qomponed of Fompnks 1L Bwed, BY &Y, hydroxy, oxo, |ower

hydr oxyal kyl , | ower al koxy, hal ogen, nitro, am no,
| ower al kyl sul fongl, or |ower haloal gyl; 15 Q

(Y() or NHIIY' i syhal ogen, hyd{oxy, 1 | ower
lh%%%?? W£}Le|n t he Ro kyI is OptlﬂﬁgTﬁ%Lng

puted with one oNG#re substituents ek
fromlthe ,group consistin of hydroxy, Iomer alkqu,

@ hal ogen; Iomer al
B paer ei n IogeA&
al kyl™, [ |y substi ut one or nofe
wher el P bydroxy,J , tp_: : s
each Y29Mi's i ndependent | a or Y2'b; wher :

is halogen; Y2'b is |ower alk optlonally
substitut&d with one or nore ¥2 b'; wherein Y2' 11Mjs
hydr oxy, |ower al koxy, or hal ogen; nls 0, 1, 2, or 3
25 Y is halogen or |ower al kyl, wherein the | ower
aﬁkyl I sy'optionally gybs |t¥ted with one or nore
Uents sel ectrt “the group consisting of
, | ower al koxy, pno, and hal ogen; ms 0 or 1,
y4@, y4b, y4c, or rég; Y wherein 30y4a s H or

5
[Y n OfS"O
Q

[Ys]zf D\w

hy dN

wherein

R isH,-R'-R'-R*-R* -R'-R’ or-R-R’:

R' s aryl, heteroaryl, cycloalkyl, or heterocycloalkyl, and is optionally substituted with
one or more R'; wherein each R"" is independently lower alkyl, hydroxy, lower
hydroxyalkyl, lower alkoxy, halogen, nitro, amino, cycloalkyl, cycloalkyl lower alkyl,
heterocycloalkyl, cyano, nitro, or lower haloalkyl;

R®  is -C(=0), -C(=0)0, ~(CH2)C(=0)0, ~C(=0)N(R* )2, ~(CHa)q, ~O(CH>)q, -
CH,C(=0), -CH,C(=0)N(R?),, or —S(=0),; wherein each R? is independently H, lower
alkyl, lower alkoxy, lower haloalkyl, or lower hydroxyalkyl; and q is 1, 2, or 3;

R? is HorR* wherein R* is lower alkyl, lower heteroalkyl, lower alkoxy, amino, aryl,

arylalkyl, alkylaryl, heteroaryl, alkyl heteroaryl, heteroaryl alkyl, cycloalkyl, alkyl
cycloalkyl, cycloalkyl alkyl, heterocycloalkyl, alkyl heterocycloalkyl, or
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Y4b is | ower alkyl, optionally substituted with one or

nore substituents selected fromthe group consisting
w@R01bo0ws3 hal oal kyl , hal ogen, hydroxy, am no, BCEP290&657707

al koxy; WD 2010/ 000633PCT/ EP2009/ 057707 -105- Yis

| ower cycl oal kyl, optlonally(ﬁubstltuted wi th one or

nor e substltuents sel ect ed fron1the group consi sting

of hé¢tonmeycledikytlalkyl, one s dpalbm%llyl«sgabstltlhtadl wifgone hlympmlywer alkyl,

gghgﬁb{(ﬁgga l\gmvvx\/?l{]hygrokx%é r,morv&éer la%%¥ %aFm n%’ltéo %}nn?on %yan\é lower

pha&ﬂﬁﬁﬁuhﬂQﬁkhwxaamemyable sal t thereof 4 The

conpound of , fornul cording to clal or 3,
Q whéreliln YT Rt w%erewzf Sshaﬁxﬁalf SRSy HRFIlOwe %ﬂgy%ovheawa the

M (v alkyl is %ptl&ﬂ’h@ly%ﬁ’%ﬁﬂ%% ohO5iTHbR shbs‘ﬁfuehfs selected from the
according to claim2 or 3, wherein Qis CH The

coﬁw@mdnseﬁmg@f hudraxy, loyerjalkogy.cara?. mgdh@logfrnm m2 or 3,
Xﬂwh x% h Y4e or Y4d; 10 wherein YLIcis | ower

cyc i% |onaIIy substltuted with one or nore
Y’s ub,s‘f%a bu‘efﬁ“t s/heeleet edH for hﬂbgdmeYébr i® prwrcan@l sapnmgﬂlg:fsubsututed

halo en, |ower_alk hal oal k Y4d is
Rl O gt PORaY Ty et 7 DO rettsio o1
eaéﬂ ¥V lis indepehdenfty et RO&2P.Qrh il q{tz B [kglaﬂf%gh N8R raBkyI optionally

and/ or aut oi rmune condlﬁlon ék ritis, or of
i nBulsHturedgvidh ensl ar maTelYi f ewhercion Conpwilsipigower alkoxy, or halogen;
o adiist erikng to a patient in need thereof a 15
ther apeu’tl cally effective amount of the Btk inhibitor
Y? C 0 rsrmtﬂngﬂn of loswsy albple whéreal the hsvet alfyl is ®ptidnally substituted with one or

PoAET ?@?ﬁfb%ﬁ%ei%?%ﬁ&%ﬂ%%ﬁﬁ) gls'{llgﬁgquiygméy i kg amino,
W hﬁumlogegast one pharmaceutically acceptable carrier,

exci pient or diluent. 9. The use of a conpound of
mf opsr®tal;| according to any one of clainms 1-6 for the

Y4pr apzlbowc @ﬁ wWhdigfi canent for the treatnment of an
Iarrmatory and/’or aut oi nmune condi ti on. 10. The

%tméhmamknﬁnelnbefore descri bed.

Y4b is lower alkyl, optionally substituted with one or more substituents selected from
the group consisting of lower haloalkyl, halogen, hydroxy, amino, and lower alk-
OXY;

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 substituted with one or more lower alkyl;

or a pharmaceutically acceptable salt thereof.

In one embodiment, the invention provides a compound of Formula I, wherein:

R isH,-R'-R'-R*-R* -R'-R’ or-R-R’:

R' s aryl, heteroaryl, cycloalkyl, or heterocycloalkyl, and is optionally substituted with
one or more R'; wherein each R is independently lower alkyl, hydroxy, lower
hydroxyalkyl, lower alkoxy, halogen, nitro, amino, cycloalkyl, heterocycloalkyl, cyano,

nitro, or lower haloalkyl;
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R2

-102-
is ~C(=0), ~C(=0)0, ~C(=0)N(R*), ~(CH,),, ~O(CH,);, <(CH2){C(=0)0, ~O(CHa),
C(=0)N(R?), -CH,C(=0)N(R?*),or —S(=0); wherein R” is H or lower alkyl; and qis 1,
2,o0r3;
is H or R*; wherein R* is lower alkyl, lower alkoxy, amino, aryl, arylalkyl, alkylaryl,
heteroaryl, alkyl heteroaryl, heteroaryl alkyl, cycloalkyl, alkyl cycloalkyl, cycloalkyl
alkyl, heterocycloalkyl, alkyl heterocycloalkyl, or heterocycloalkyl alkyl, and is option-
ally substituted with one or more lower alkyl, hydroxy, oxo, lower hydroxyalkyl, lower
alkoxy, halogen, nitro, amino, cyano, lower alkylsulfonyl, or lower haloalkyl;
is CH or N;
is H or lower alkyl;
is Y* or Y**; wherein Y*is H or halogen; Y?" is lower alkyl, optionally substituted

with one or more Y2b’; wherein Y?* is hydrox , lower alkoxy, or halogen,;
y y y g

each Y* is independently Y or Y*"; wherein Y** is halogen; Y*" is lower alkyl, optionally

substituted with one or more Y*; wherein Y>* is hydroxy, lower alkoxy, or halogen;

is0, 1,2, or3;

is halogen or lower alkyl, wherein the lower alkyl is optionally substituted with one or

more substituents selected from the group consisting of hydroxy, lower alkoxy, amino,

and halogen;

isOorl;

is Y# Y* v* 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 alk-
OXY;

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 substituted with one or more lower alkyl;

or a pharmaceutically acceptable salt thereof.

2. The compound of formula I according to claim 1, wherein:

R

isH,-R',-R'“R*R’, -R'-R’, or—R%-R":
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Rl

-103-
is aryl, heteroaryl, cycloalkyl, or heterocycloalkyl, and is optionally substituted with
one or more R'; wherein each R is independently lower alkyl, hydroxy, lower
hydroxyalkyl, lower alkoxy, halogen, nitro, amino, cycloalkyl, heterocycloalkyl, cyano,
nitro, or lower haloalkyl;
is =C(=0), -C(=0)0, ~C(=0)N(R?), «(CHz)q, ~O(CH2)q, ~(CH2),C(=0)0, ~O(CH>),
C(=0)N(R?), —CH,C(=0)N(R?),0r =S(=0),; wherein R* is H or lower alkyl; and q is 1,
2,o0r3;
is H or R*; wherein R* is lower alkyl, lower alkoxy, amino, aryl, arylalkyl, alkylaryl,
heteroaryl, alkyl heteroaryl, heteroaryl alkyl, cycloalkyl, alkyl cycloalkyl, cycloalkyl
alkyl, heterocycloalkyl, alkyl heterocycloalkyl, or heterocycloalkyl alkyl, and is option-
ally substituted with one or more lower alkyl, hydroxy, oxo, lower hydroxyalkyl, lower
alkoxy, halogen, nitro, amino, cyano, lower alkylsulfonyl, or lower haloalkyl;
is CH or N;
is H or lower alkyl;
is Y* or Y**; wherein Y*is H or halogen; Y?" is lower alkyl, optionally substituted

with one or more Y*'; wherein Y?* is hydroxy, lower alkoxy, or halogen:;
y y y g

each Y* is independently Y or Y*"; wherein Y** is halogen; Y*" is lower alkyl, optionally

substituted with one or more Y ; wherein Y** is hydroxy, lower alkoxy, or halogen;

is0,1,2,0r3;

is halogen or lower alkyl, wherein the lower alkyl is optionally substituted with one or

more substituents selected from the group consisting of hydroxy, lower alkoxy, amino,

and halogen;

isOorl;

is Y# Y* v* 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 alk-
OXY;

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 substituted with one or more lower alkyl;

or a pharmaceutically acceptable salt thereof.
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3. The compound of Formula II according to claim 1, wherein:

R
Rl

le)

isH, -R', -R'“R*R’ —R'-R®, or-R*-R’:

is aryl, heteroaryl, cycloalkyl, or heterocycloalkyl, and is optionally substituted with
one or more R"; each R' is independently lower alkyl, hydroxy, lower hydroxyalkyl,
lower alkoxy, halogen, nitro, amino, cycloalkyl, cycloalkyl lower alkyl, heterocyclo-
alkyl, cyano, nitro, or lower haloalkyl;

is ~C(=0), ~C(=0)0, ~C(=O)N(R® )2, ~(CHy), ~O(CH),, -

CH,C(=0), -CH,C(=0)N(R*),, or —S(=0),; wherein each R” is independently H, lower
alkyl, lower alkoxy, lower haloalkyl, or lower hydroxyalkyl; and q is 1, 2, or 3;

is H or R*; wherein R* is lower alkyl, lower alkoxy, amino, aryl, arylalkyl, 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, oxo, lower hydroxyalkyl,
lower alkoxy, halogen, nitro, amino, cyano, lower alkylsulfonyl, or lower haloalkyl;

is CH,, CH(Y ) or NH;

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

is H or lower alkyl;

is Y* or Y?*; wherein Y* is H or halogen; Y?° is lower alkyl, optionally substituted

with one or more Y*'; wherein Y* is hydroxy, lower alkoxy, or halogen;

ecach Y is independently Y** or Y*; wherein Y is halogen; Y*" is lower alkyl, optionally

substituted with one or more Y*; wherein Y>* is hydroxy, lower alkoxy, or halogen;

is0,1,2,0r3;

is halogen or lower alkyl, wherein the lower alkyl is optionally substituted with one or

more substituents selected from the group consisting of hydroxy, lower alkoxy, amino,

and halogen;

isOorl;

is Y# Y* v* 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;
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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 substituted with one or more lower alkyl;

or a pharmaceutically acceptable salt thereof.

4 The compound of formula I or II according to claim 2 or 3, wherein Y' is methyl, Y? is

hydroxymethyl, n is 0, and m is 0.
5. The compound of formula I or II according to claim 2 or 3, wherein Q is CH.

6. The compound of formula I or II according to claim 2 or 3, wherein Y*is Y or Y*:
wherein Y*is lower cycloalkyl, optionally substituted with one or more substituents selected
from the group consisting of halogen, lower alkyl and lower haloalkyl; and Y* is amino,

optionally substituted with one or more lower alkyl.

7. A method for treating an inflammatory and/or autoimmune condition, e.g. arthritis, or of
inhibiting B-cell proliferation comprising administering to a patient in need thereof a

therapeutically effective amount of the Btk inhibitor compound of any one of claims 1-6.

8. A pharmaceutical composition comprising the Btk inhibitor compound of any one of
claims 1-6, admixed with at least one pharmaceutically acceptable carrier, excipient or

diluent.

9. The use of a compound of formula I according to any one of claims 1-6 for the preparation

of a medicament for the treatment of an inflammatory and/or autoimmune condition.

10. The invention as hereinbefore described.



