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present invention relates to the use of novel derivatives which inhibit
Brut on' s worosvneo3ki nase (Btk) and are useful for the tPeaEPROD/O6§22AUL O

i mune and inflammatory di seases caused by aberrant B-cell activation. The
novel 5-phenyl-1H pyridin-2-one, 6-pheryl-2H pyridazin-3- one, and

5- phenyl - 1H pyrazi n- 2- one derivatives described herein are useful for the
treatment of Sarthritis. Protein kinases constitute one of the |argest
famlies of human enzynes and regul ate many different signaling processes
by addi ng phosphate groups to proteins (T. Hunter, Cell 1987 50:823-829).
Specifically, tyrosine kinases phosphorylate proteins on the phenolic

noi ety of tyrosine resj j i ) incl udes nenbers
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ki nase activity has been inplicated in a variety of human di seases
including cancers, autoi mune and inflammatory di seases. Since protein
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I Nt &5 estprifihiere is good evidence that B-cells play a key role in the

pat hogenesi s of autoi mune and/or inflammuatory di sease. Protein-based

t herapeutics that deplete B cells such as Rituxan are effective agai nst

aut oantbrgfetnkingsey eansiitvte enenaditbe lpragissealkess of homaasnzmeesrmad oegilate thnyti s 20
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Signaling through the B-cell receptor (BCR) controls a range of B-cell responses including

proliferation and differentiation into mature antibody producing cells. The BCR is a key
25 regulatory point for B-cell activity and aberrant signaling can cause deregulated B-cell

proliferation and formation of pathogenic autoantibodies that lead to multiple autoimmune

and/or inflammatory discases. Bruton’s Tyrosine Kinase (Btk) is a non-BCR associated kinase



15 deficient mce are resistant to collagen-induced arthritis (Jansson and
Hol ndahl Clin. Exp. Inmunol. 1993 94:459). A selective Btk inhibitor has
been denowetznarieddddose- dependent efficacy in a nouse ar PoTEPR&GIOMBRERT ( Z.
Pan et al., Chem Med Chem 2007 2:58-61). Btk is also expressed by cells
other than B-cells that may be invol vee-in di sease processes. For exanpl e,
Btk is expressed by mast cells and Btk-deficient bone nmarrow derived nast
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decr eas a produ ctlon W|ng stimul ation (Horvvood et al. J Exp
Med 197: 1603, 2003) Therefore TNF al pha nedi ated inflanmati on coul d be
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present application provides a conpound of Fornula A,
2010/ 13xd8sPdr/cerditan Xobsed 2gamgiaglofhbnaenia (XZA) (visaicd dn Bdsefnre@ wl-tfvey Brbup

CO“S' Sgl%o%)s 33343 %H“im fl% ; Ir%l‘run%] 9(509;03%0%”'} Qr?t%%cy%? O; 'k§ N

or het eﬁlﬁﬁlyl@b&ﬂlbxwhsedamd shcsN @ﬁpamahéturaaubsztdénedieWebibdlﬁmmgrobﬁm gnd ower
al kf/l hydr oxy Ydrox | ower al kyl, |ower al koxy, halo, nitro, am no,
0 ' peripheral B-cell levels; diminished T-céll independent immurie responses as well as attenuated

calcium mobilization following BCR stimulation.

Evidence for a role for Btk in autoimmune and inflammatory diseases has also been provided by
Btk-deficient mouse models. In preclinical murine models of systemic lupus erythematosus
(SLE), Btk-deficient mice show marked amelioration of disease progression. In addition, Btk-

15 deficient mice are resistant to collagen-induced arthritis (Jansson and Holmdahl Clin. Exp.
Immunol. 1993 94:459). A selective Btk inhibitor has been demonstrated dose-dependent
efficacy in a mouse arthritis model (Z. Pan et al., Chem. Med Chem. 2007 2:58-61).

Btk is also expressed by cells other than B-cells that may be involved in disease processes. For
example, Btk is expressed by mast cells and Btk-deficient bone marrow derived mast cells

20 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 XLA patients, in which Btk activity is absent, show
decreased TNF alpha production following stimulation (Horwood et al. J Exp Med 197:1603,
2003). Therefore TNF alpha mediated inflammation could be modulated by small molecular Btk

25 inhibitors. Also, Btk has been reported to play a role in apoptosis (Islam and Smith /mmunol.
Rev. 2000 178:49) and thus Btk inhibitors would be useful for the treatment of certain B-cell
lymphomas and leukemias (Feldhahn et al. J. Exp. Med. 2005 201:1837).

The present application provides a compound of Formula A,



am do, cyano, oxo, or halo-lower alkyl; R2is -C(=0), -C(=0)0, -C(=0)NR2",
-NHC(=0)0, -C(=NH)NR2', or R2' is Hor lower alkyl; R3is Hor R4; 15R4 is
| ower al kwD,20e0mi2038 aryl, arylal kyl, al kylaryl, heteroarPgir/EPad1kpbs5227
heteroaryl, heteroaryl alkyl, cyclo alkyl, alkyl cycloal kyl, cycloal kyl

al kyl, heterocycl oal kyl, al kyl heterocyel oal kyl, or heterocycl oal kyl al kyl,
and is optionally substituted with one or nore | ower al kyl, hydroxy, |ower
al koxy, hydroxy | ower al kyl, hydrqu | owersal koxy, |ower al kyl sul fonyl,

| ower al kyl sul f onam do, carbﬁga oxy, ester, am do, acyl, halo,
nitro, am no, cyano, O0xO, o ¥I Xis CH or NN Y1 is H |ower

al kyl, or lower haloal kyl; y2 is|y2a

2010/ 122038PCT/ EP2010/ 055227 * 1 ? H or halogen; Y2b is | ower al koxy
or lower alkyl, optionally substftuted with one @ more Y2b'; Y2b' is
hydroxy or hal ogen; each Y2' is independently Y2 3 or Y2'b; 5y2' as 1

hal ogen or hydroxy; Y2'b is | ower alkoxy or lower alkyl, optionally

substi tyfegdnwi th one or more YTb'; Y2'b' is hydroxy or halogen; pis 0, 1,

or 2; y3 is Y3a or Y3b; 10Y3a is halogen or hydr oxy;
Z* is selected from the group consisting of:

5 and wherein:
Q'isNH or O;
Q% is N or C(Y®);
RisH, -R', -R'-R*-R®, -R'-R®, or—R*-R’;
R' is aryl, heteroaryl, cycloalkyl, or heterocycloalkyl, and is optionally substituted with

10 one or more lower alkyl, hydroxy, hydroxy lower alkyl, lower alkoxy, halo, nitro, amino,

amido, cyano, oxo, or halo-lower alkyl;

R’ is -C(=0), -C(=0)0, —C(=0)NR*, -NHC(=0)0, —-C(=NH)NR?, or —-S(=0),;
R” is H or lower alkyl;

R*is Hor R*;

15 R* is lower alkyl, 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, lower alkoxy, hydroxy lower alkyl,
hydroxy lower alkoxy, lower alkyl sulfonyl, lower alkyl sulfonamido, carbamate,

20 carboxy, ester, amido, acyl, halo, nitro, amino, cyano, oxo, or halo-lower alkyl;

Xi1s CHor N;
Y!is H, lower alkyl, or lower haloalkyl;
Y2is Y* or Y2



Y3b is | ower al koxy or |ower alkyl, optionally substituted with one or nore
substituents selected fromthe group consisting of hydroxy, |ower alkoxy,
am no, amsiohlzaloogerss mis O or 1; y4 i s yda; y4b; P¢aEP2a@0/0§y32d7 15y4a
s 1 hydroxy or halogen; MIb is |ower al koxy or |ower alkyl, optionally
substituted with one or nore substituerfts sel ected fromthe group

consi sting of |ower hal oal kyl, hal ogen, hydroxy, am no, cyano, and | ower

al koxy; Y*VisH bshaloy@r, cycl oal kyl, optionally substituted with one or
more substitugnts sel ected 20from the group consisting of |ower,alkyl,

| ower hal oalXyls lowsr dlkexr oHguendlyl aptinglly sybeHbitedwih pBwes marebxy: Vid is

am no, optionall w2 { it h.one or nore | ower al kyl, al koxy | ower
al kyl, or h droxéflgag%hg#i§€?ﬂgééa’Y5 i s hal ogen, hydroxy, |ower alkyl,

| oner ah#loXy is Indemdbizthodf kexy’ ;1 ower hydroxyal kyl, or 25 | ower hal oal kyl ;

and Y6 is H_hydraoxy, halqgen, |ower alkyl, |ower haloalkyl, |ower alkoxy,
| owet thioaﬁ@yﬂ?ﬁaﬂ%ﬁﬁ¥%ﬁﬁcﬁﬁmer hydr oxyal kyl ; or a pharmaceutical ly

acceptabl e salttis | hes aRbx Ehﬁmr&%&gnfo ﬁ&?il%r‘s%itf?ﬁ'te@%&t‘hicgﬁ%r%1099‘??’9’9“(1 of
Formula I, WO 2010[1220%8PCT/EP2 i0P0552 7 -5- | wherein: QL is NH or O;

@ is Nor C(Y6):;Y5 RhydroMy or RilogerRl- R2-R3, -R1-R3, or-R2-R3; R is aryl,
heteroargb,lﬁ%?loalkyl, or heterocycloal kyl, and is optionally substituted
with ofe®dr fdre | ower al kyl, hydroxy, hydroxy |ower alkyl, |ower alkoxy,
hal o, nitif @’ @y#ho, ami do, cyano, oxo, or halo-lower alkyl;

10 Y** is halogen or hydroxy;
Y* is lower alkoxy or lower alkyl, optionally substituted with one or more substituents
selected from the group consisting of hydroxy, lower alkoxy, amino, and halogen;
misOor1;
YHis Y Y Y% or Y
15 Y*is hydroxy or halogen;
Y* is lower alkoxy or lower alkyl, optionally substituted with one or more substituents
selected from the group consisting of lower haloalkyl, halogen, hydroxy, amino, cyano,
and lower alkoxy;
Y™ is lower cycloalkyl, optionally substituted with one or more substituents selected
20 from the group consisting of lower alkyl, lower haloalkyl, halogen, hydroxy, amino,
cyano, and lower alkoxy;
Y* is amino, optionally substituted with one or more lower alkyl, alkoxy lower alkyl, or
hydroxy lower alkyl;
Y” is halogen, hydroxy, lower alkyl, lower alkoxy, lower haloalkoxy, lower hydroxyalkyl, or
25 lower haloalkyl; and
Y is H, hydroxy, halogen, lower alkyl, lower haloalkyl, lower alkoxy, lower thioalkyl,
amino, or lower hydroxyalkyl;

or a pharmaceutically acceptable salt thereof.

The present application provides a compound of Formula I,



R2is -C(=0), -C(=0)0, -C(=0)NR2', -NHC(=0)0, -C(=NH)NR2', or 10R2' is H or
| ower alkyl; R3is Hor R4; R4 is |lower alkyl, amno, aryl, arylalkyl,
al kyl arylwonhetoerewssyl , al kyl heteroaryl, heteroaryl al kpCI/EPgebosalkyl ,
al kyl cycl oal kyl, cycl oal kyl al kyl, heterocycl oal kyl, al kyl
het erocycl oal kyl, or heterocycl oal kyl €-kyl, and is optionally substituted
15w th one or nore |ower alkyl, hydroxy, |ower al koxy, hydroxy |ower alkyl,
hydr oxy | ower al koxy, | ower alk%l aul f onyl, | ower al kyl sul fonan do,
carbamat e, carboxy, ester, am g ly' hal o, nitro, am no, cyano, 0xo0, oOr
hal o-l ower al kyl; Xis CH or Nf‘Y1|is|H, | ower al kyl, or |ower hal oal kyl; 20
y2 is y2a or y2b; y2a s 1 H or agen; Y2b is | ower al koxy or |ower alkyl,
optionally substituted with one or Y2b'; Y2b' is hydroxy or hal ogen;
each Y2' is independently Y2'1Y' *025y2' 3¥s 1 hal ogen or hydroxy:; Y2'b
is |ower al koxy or |ower alkyll g B8Qa Supstituted wth one or nore
YTb'; Y2'b' is hydroxy or hal ogen; 2010/ 1 8PCT/ EP2010/ 055227 -6- p
is 0, 1, or 2; y3is Y3a or Y"; Y3ahi al0g8n or hydroxy; Y3b is
| ower al koxy or |ower alkyl, option4fly s¥Ubstituted with one or nore
substituents 5selected fromthe group consisting of hydroxy, |ower alkoxy,
am no, and hal ogen; I

wherein:

Q'isNH or O;
Q% is N or C(Y®);
5 RisH,-R', -R'-R*-R®, -R'-R®, or—-R*-R’;

R' is aryl, heteroaryl, cycloalkyl, or heterocycloalkyl, and is optionally substituted with
one or more lower alkyl, hydroxy, hydroxy lower alkyl, lower alkoxy, halo, nitro, amino,
amido, cyano, oxo, or halo-lower alkyl;
R’ is -C(=0), -C(=0)0, —C(=0)NR*, -NHC(=0)0, —-C(=NH)NR?, or —-S(=0),;
10 R” is H or lower alkyl;
R*is Hor R*;
R* is lower alkyl, amino, aryl, arylalkyl, alkylaryl, heteroaryl, alkyl heteroaryl,
heteroaryl alkyl, cycloalkyl, alkyl cycloalkyl, cycloalkyl alkyl, heterocycloalkyl,
alkyl heterocycloalkyl, or heterocycloalkyl alkyl, and is optionally substituted
15 with one or more lower alkyl, hydroxy, lower alkoxy, hydroxy lower alkyl,
hydroxy lower alkoxy, lower alkyl sulfonyl, lower alkyl sulfonamido, carbamate,
carboxy, ester, amido, acyl, halo, nitro, amino, cyano, oxo, or halo-lower alkyl;
Xi1s CHor N;
Y!is H, lower alkyl, or lower haloalkyl;
20 Y?isY*orY?,
Y**is H or halogen;
Y? is lower alkoxy or lower alkyl, optionally substituted with one or more Y**;
Y?" is hydroxy or halogen;
cach Y is independently Y** or Y2*;
25 Y** is halogen or hydroxy;
Y2" is lower alkoxy or lower alkyl, optionally substituted with one or more Y*";

Y2 is hydroxy or halogen;



mis O or 1; y4 is yda; y4db; ydc; or y4d; yd4a s 1 hydroxy or hal ogen

Vib is I ower al koxy or |ower alkyl, optionally substituted with one or nore
substi t uewD20W02i38ct ed from the group consi sting of | owen/Hradioabieg?

hal ogen, hydroxy, am no, cyano, and |ower al koxy; Vic is |ower cycloal kyl,
optionally substituted with one or nore-substituents selected fromthe
group consisting of |ower alkyl, |Iower haloal kyl, hal ogen, hydroxy, am no,
cyano, pand, |,@pr al koxy; 15Vid is am no, optionally substituted with one or
nmore | qwer al kyl, alkoxy |ower alkyl, or hydroxy I|ower alkyl; Y5 is

hal ogen? hYdr&xy,: | ower al kyl, |ower al koxy, |ower hal oal koxy, | ower
hydr oxyal kyl3a qry . r | kyl ; and Y6 is H, hydroxy, hal ogen
| ower al kyl, |§M€#&%§P6a9%§f2 | ower al koxy, |ower thioalkyl, 20am no, or

| ower hydr o aiskigiver dkoxy @hawmealkylt bptidnaily adisenttabiveh sat br mhersbititudms one
vari ation of the. co und of fornul I, Y1 js methyl. I.n one_variati on of
t he Tonpoundcisfted %Pﬁﬁﬁ%ﬁ gfouprfongisiig trafmye}%yv%wea@%%&&Fﬂ%é@&ﬁ@g%d of

fornul g,{s0od1;i s methyl and mis 0. 25 In one variation of the conpound of
formula I, pis 0. In one variation of the conpound of formula I, Yl is

met hyl YarislYp',i¥s .0/ “,lon Yonie vari ation of the compound of fornmula |, mis O
and p is 0. Js. ne vari ation of the conpound of formula I, Y1 is nethyl, m
is 0, and p 'smgw’VﬁygﬁﬁabgﬁPation of the compound of formula I, Y2 is

hydr oxynmet hw js38wkPalRee; Mabivet ARV, 8ptidnaRy SeUERANOTwRA oh©bMMbaR Jubsti¥derit$
hydroxynmethyl, Y1 is nethyl, mis O, and p W) 2010/ 122038PCT/ EP2010/ 055227
10 selected from the group consisting of lower haloalkyl, halogen, hydroxy, amino, cyano,
and lower alkoxy;
Y* is lower cycloalkyl, optionally substituted with one or more substituents selected
from the group consisting of lower alkyl, lower haloalkyl, halogen, hydroxy, amino,
cyano, and lower alkoxy;
15 Y* is amino, optionally substituted with one or more lower alkyl, alkoxy lower alkyl, or
hydroxy lower alkyl;
Y” is halogen, hydroxy, lower alkyl, lower alkoxy, lower haloalkoxy, lower hydroxyalkyl, or
lower haloalkyl; and
Y is H, hydroxy, halogen, lower alkyl, lower haloalkyl, lower alkoxy, lower thioalkyl,

20 amino, or lower hydroxyalkyl;

or a pharmaceutically acceptable salt thereof.
In one variation of the compound of formula I, Y' is methyl.
In one variation of the compound of formula I, m is 0.
In one variation of the compound of formula I, Y' is methyl and m is 0.
25 In one variation of the compound of formula I, p is 0.
In one variation of the compound of formula I, Y' is methyl and p is 0.
In one variation of the compound of formula I, mis 0 and p is 0.
In one variation of the compound of formula I, Y is methyl, m is 0, and p is 0.
In one variation of the compound of formula I, Y is hydroxymethyl.

30 Inone variation of the compound of formula I, Y* is hydroxymethyl, Y' is methyl, m is 0, and p
1s 0.



-7- In one variation of the conpound of fornmula I, Y4 is tert-butyl,

di net hyl am ne, or cyclopropyl. In one variation of the conpound of formula

[, Y2 is woanoxpeesshyl and Y4 is tert-butyl, dinmethyl amPog/EPos10oy2RDpr opyl .

In one variation of the conpound of formula I, Y4 is tert-butyl,

di net hyl ami ne, or cyclopropyl, 5 Yl is-methyl, mis O, and pis 0. In one

variation of the conmpound of fornmula I, Y2 is hydroxynethyl, Y4 is

t er t - buh phe vatiateh by tandongousd of femaRITORY is refdbutyd, diicthflamift,i & Qelop@yp | s

0. In one variation of the conpound of formula I, Y2 is hydroxymethyl, Y4

i s tertnBHg Vériatféhf&m&}’do%[ﬁoﬂﬁd oPfor@MRI IORF Mdrox%e'tl@lﬁﬁ&th teFﬂBtﬁ 0, pis O,

Ris -R1-R2-R3; R is phenyl or 10 pyrldyl R2is -C(=0); R3 4: and R4

i s nor gietthrlensee, o peslenropd, opt i onal |y substit ut ed mnth one or more | ower

alkyl. I'n one variation of the conpound of formulal, Ris -Rl-R2-R3; R is

phenyl Impn@ymaﬂlph of B dosnpou®{ sOformR@ Ij ¥ Mertéamdlenmeﬁlyﬂmmpb,oincmelop]ropyl

plp%{a afhlon%hﬁé ub§t|tuted with one or nore lower alkyl. 15 In one

varlatl I dRdSBf formula 1, Y2 is hydroxymet hyl, Y4 is

tert- but , di met hyl am ne, cIo ro Y1 is neth mis 0, pis 0, R

is - wnmaﬂatlfn ¥Ff§ qomaeynd ef F 15&2/#%%%)%‘ RET-SURE: R4 i s

nDrphoI i t with one or nDre | ower

al kyl . dhﬂ&h?%ngﬁﬁ%sgﬁ%gﬁo%ﬁpgfgt e %%ﬁ%ggngkg%ﬁsgrnula I, Y2 is

hydrox r r C) yl, Yl is
met hy AREh Yl o Eﬁle Rl 8 foradh ¥ WGR] co *3%2%5%? formila I,

Y2 is myﬁemmﬁmdmt cchdbroﬁylmr ts-rhethyll mldnonpﬁshy IRiﬂl—IRé R704R3CB(’Cis(p[hémmbk Y1is
ﬂ% ;RIs -RI;R2-R3; R is phenyl or led R2

) pyreéylr B F§4‘C(R@)1 1% ﬁsﬂ% pmﬂ R rmrp%qlﬁ@roaﬂméam&pwm ly gubstifed Wﬁhed

mnth one.9 L RwcPURE al kyl and X'is CH 25 In one variation of the
corrpoun§e gnggrnuea I§ Y2 is hydroxynethyl, Y4 is tert-butyl,

i et A Rfiac B0 PR AREBRYY ofgy%?lhﬁd&gﬁtlmqﬁﬂogﬁ s Prdigy, O pfdE R s -

nor pholG(re)w’ @lRﬁemlzR“nle maoeplidlip @k piperiiliet optionelly witstituediewdl on®sEembawer
alkyl, Xis CHand QL is NH In one variation of the conpound of fornula I,
Y2 is Howerodtet hyl, Y4 is tert-butyl, 30 dinethylanine or cyclopropyl Y1
is nethyl, mis O, pis 0, Ris -Rl-R2- i's hen

20157 132088 PeREP2( 115/ @5FRARd 0Bormy e Iy | mrq@me@( 1s mmbgtym R4 is

or POl GRRhPSE BRI o APY RIRLAY, B 03¢ B Lﬁ%@]tszﬁhR%e 1 s JRES, L pwer

al kyl n one variati he  conpound ormul a

Y2 i's hysagx R -y=0) % R RE ts-rbuwd)hnechrrmpdﬂadlmpﬁonaqmy sabsiepd aplonc Y1 i s
methyl, mis O, pis 0, Ris -Rl-R2-R3; R is phenyl or
'or more lower alkyl.

In one variation of the compound of formula I, Y* is hydroxymethyl, Y* is rert-butyl,
20 dimethylamine, or cyclopropyl, Y' is methyl, m is 0, and p is 0.

In one variation of the compound of formula I, Y* is hydroxymethyl, Y* is rert-butyl,
dimethylamine, or cyclopropyl, Y' is methyl, mis 0, p is 0, 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 and X is CH.

25  In one variation of the compound of formula I, Y* is hydroxymethyl, Y* is rert-butyl,
dimethylamine, or cyclopropyl, Y' is methyl, mis 0, p is 0, 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, X is CH and Q' is NH.

In one variation of the compound of formula I, Y* is hydroxymethyl, Y* is rert-butyl,
30 dimethylamine, or cyclopropyl, Y' is methyl, mis 0, p is 0, R is -R'-R>-R’; R is phenyl or



5 pyridyl; R2is -C(=0); R3 is R4; R4 is norpholine or piperazine,
optionally substituted with one or nore |ower alkyl and Xis N In one
vari at i orwof2otiie2asenpound of fornmula |, Y2 is hydroxynePhyIEP20d4/053227
tert-butyl, dimethylam ne, or cyclopropyl, Y1 is nmethyl, mis O, pis 0, R
is -RI-R2-R3; R is phenyl or pyridyl;-88 is -C(=0); R3is R4; R4 is
nor phol i ne or piperazine, optionally substituted with one 10 or nore | ower
al kyl, pXritigl; N? amct(@ﬂ.))j & NR*; Rhisah@pieliricadri piger&find, beticranpaunditabd kahmeaka |,
Y2 is hydrox met h Y4 |s tert butyl, dinethylam ne, or cyclopropyl, Y1 is
met hyl OT RIS Werﬁﬁﬁyg Xpis G jagd Qris @p- R3 Rl is phenyl or pyridyl; R2is
-C(=0); R3 is R4; R4 is norpholine or %pera2|ne optional Iy substituted
with oreoae VW@HlOcﬁwmcompI@ynd ofkforgu Iad isdydraxymethnd, Y niséerebviki at i on of
orr o Tl SE Ty, KnhCH 88, o 0 SR REROR, Ry oF oy
cycloprgapl; RYs &= matmis RYpRT & o a@mlerbrl;ﬁp&am@mdpﬂ{&laﬂls sﬁbwmw@emhlomeone
vari ation of the conpound of formula I, Xis CH In one variation of the
conpourdd msre fogyeglkyl nd Xgs Ng hydroxynethyl Y4 is tert-butyl, 20
di met hyl am ne, or cyclopropyl, Y1 is ne hyI mis O, 45 is 0 Ris -RI-R2
R3: -1IKongvgh@npwfﬁmvanmdpdofﬁgnubl ischydramicshyiRaY ' Rderi-$utybr phol i ne or
Pl Gor Ay BB Ry BrBnbhboafas ord /Rty of1 Ry {fhendel 5 18
hydr OX yEEHlY R 1sY4C(I=$))t RT iswykﬂf {s, métipABliteydrayipdiesin® bpEHENI9RuBRYhted ¥lthiohe
ﬂ% mis O, IS is sRI-R2 R3; -1 Kis phenyl or 25 pyridyl; R2 is
) Of 1§ B)“F@AalthX§NrﬁB‘bQoFSNE or piperazine, optionally substituted
mnth one or nore lower alkyl, Y5 is flugrine and X is CH 1In one variation
of t he lzonpwuraiopfof thraempgund Oﬁ(ﬁ)rmglaﬂyéfr mdwdmmethWAYl s tctré1bt1tylhut yl,

di met hyj. | t
ror - 1 AR oP YGRS ! isfeh . Fgh B i QOB R Reg® 55 RLisBPRHSH me o
pi per azjyrigyl; Rbtis -analo)yR SRSt R wt m)m SHEPBELIRY, opTsiR ]y QuBNtit@bd With o¥B | s

fluorine, Xis CHand QL is N 2010/ 122038PCT/ EP2010/ 055227 -9- I n one
varlat@éﬁ“ﬁ?kﬁﬁ%aEWhBBEHﬂaﬁﬂ G%Qula |, Y2 is hydroxynethyl, Y4 is
tert-butyl, dinethylan ne, cIoProp¥ YL is nmethyl, mis 0, pis 0, R
is lj?l.lmgnmarlatlpnmf the q@hmmynd gf ormula | is fluorine.

In one variation of the compound of formula I, Y* is hydroxymethyl, Y* is rert-butyl,

dimethylamine, or cyclopropyl, Y' is methyl, m is 0, and p is 0, and Y is fluorine.
In one variation of the compound of formula I, X is CH.

In one variation of the compound of formula I, Y* is hydroxymethyl, Y* is rert-butyl,
20 dimethylamine, or cyclopropyl, Y' is methyl, mis 0, p is 0, 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, and Y is fluorine.

In one variation of the compound of formula I, Y* is hydroxymethyl, Y* is rert-butyl,
dimethylamine, or cyclopropyl, Y' is methyl, mis 0, p is 0, R is -R'-R*-R”; R is phenyl or
25 pyridyl; R is -C(=0); R* is R*; R* is morpholine or piperazine, optionally substituted with one

or more lower alkyl, Y’ is fluorine and X is CH.

In one variation of the compound of formula I, Y* is hydroxymethyl, Y* is rert-butyl,

dimethylamine, or cyclopropyl, Y' is methyl, m is 0, p is 0, 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
30 or more lower alkyl, Y’ is fluorine, X is CH and Ql is NH.



pyridyl; R2is -C(=0); R3is R4; R4 is norpholine or piperazine, optionally
substituted with one or nore lower alkyl, Y5 is fluorine, Xis CHand QL is
0. 5 I'n owewavi2at380on of the conpound of formula I, Y2 ipsTHpderlongizet hyl, Y4
is tert-butyl, dinmethylamne, or cyclopropyl, Yl is nethyl, mis O, pis O,
Ris -RI-R2 R3; -1 Kis phenyl or pyridyl; R2 is -C(=0); R3 is R4; R4 is
nor phol i ne or pi perazine, optionally substituted with one or nore | ower

al kyl , Tapfe ¥arigiofHf tHacoapdun@bf frinan 10% istg/desypeund, Vi ishormuyg |, Y2 is
hydroxyneth |, Y4 is tert- butyl, 10 di met hyl am ne, or gﬁfloprogr Ylis
net hyl | 1fﬁ?tih§ agning, of eyaioprepyls Y. RIngthylRm is 090 &8 §. R ish&nyR & : RyBibdgnylope | s

-C(=0); L 52R4; ig3 4pho tuted
0 Ryt R R By ol g R R L S
conpoumdnmﬁeﬁnmmumalh{1yﬂu08nm9@mdxymmiﬁyh()Y4 is tert-butyl,

di et hyl am ne, or cyclopropyl, Y1 is nethyl mis O, pis 0, Ris -R1l-R2

R3; 5 1 1Kohs vaheiaylof e cbmppyfid dﬂfo;rrn&& I ¥° ISCKﬁ%x'ynBalyil SYR@,terR%uiyiB mor phol i ne
or plpera2|ne optionally substituted with one or nore, | Quwer al kyI Xis CH
and QL dimethylanying gecxenrapyl o‘ﬁ srmethe. BofBonid: & 5+-8r iR 1R igpheiyl or

%? L;’T %%H?Ié yR? 1SYAC¢§))I 1 ﬁl@uf{y @%H%Jydrw&smeg L gﬁ&f&lﬂg%{ﬂs}?ﬂltad vyvjrth@

- 0)orR&newa@am&Hané)hm(ﬁhol|ne or pi perazine, optlonally substltuted
with one 20 or nore lower alkyl, Y5 is fluorine and Xis N In one

vari at ifeBn®{aridten @ RAUsAHoahd bOfolR 1| Y ¥hyidSoXymdion yyreis hy- but\ﬁl is
tert butyl di met hyl am ne, or cyclopro yl, Y1l is met is 0, R

drpethglamine, RT PYcliepy) Y ofs Whyldm is ORpis & R @tBoyﬁJﬂBe REis m’en}mqm S

nnrphol © Lagi he, p r
oY DB £F B RERE R 10PK? Mo ARk U005 A B e
conpoumdnﬁﬁeﬁﬁdeﬂhylD{mYZJMﬁdﬁ&dHNKNnEthyI Y4 is tert-butyl,

di met hyl am ne, or cyclopropyl, Y1 is nethyl mis O, pis 0, Ris -R1l-R2

R3; - 11ohé vargylofefe compound of formula I, Y* is hydroxymethyl, Y* is zert-butyl,
dimethylamine, or cyclopropyl, Y' is methyl, mis 0, p is 0, R is -R'-R*-R”; R is phenyl or
15  pyridyl; R* is -C(=0); R* is R*; R* is morpholine or piperazine, optionally substituted with one
or more lower alkyl, X is CH and Q' is O.

In one variation of the compound of formula I, Y* is hydroxymethyl, Y* is rert-butyl,
dimethylamine, or cyclopropyl, Y' is methyl, mis 0, p is 0, 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

20 or more lower alkyl, Y’ is fluorine and X is N.

In one variation of the compound of formula I, Y* is hydroxymethyl, Y* is rert-butyl,
dimethylamine, or cyclopropyl, Y' is methyl, mis 0, p is 0, 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 fluorine, X is N and Q' is NH.

25  In one variation of the compound of formula I, Y* is hydroxymethyl, Y* is rert-butyl,
dimethylamine, or cyclopropyl, Y' is methyl, mis 0, p is 0, 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 fluorine, X is N and Q' is O.

In one variation of the compound of formula I, Y* is hydroxymethyl, Y* is rert-butyl,
30 dimethylamine, or cyclopropyl, Y' is methyl, mis 0, p is 0, R is -R'-R>-R’; R is phenyl or



pyridyl; R2is -C(=0); R3is R4; R4 is norpholine or piperazine, optionally
substituted with one or nore lower alkyl, Y5 is fluorine, Xis Nand QL is
0. | rworre1vized3at i on of the conpound of fornula I, Y2CrgEpraygdossegmnet hyl ,
Y4 is tert-butyl, 30 dinethylamne, or cyclopropyl, Yl is nmethyl, mis O,
is 0 Ris -RI-R2 R3; -1 Kis phenyl oei0- WO 2010/ 122038PCT/ EP2010/ 055227
-10- pyridyl; R2is -C(=0); R3is R4; R4 is norpholine or piperazine,

opt i onglytidyls RB$S 1@ (EO9AR WistRT; RMB ra6rph®lie drgpsrazihd whtioraigh s¥bstisutdl whth cape
variation of the conmpound of formula I, Y2 is hydroxymethyl, Y4 is

t ert - @t ore pvyasehyl &8t feis Mr  cycl opropyl, Y1 is nethyl, mis 0, pis 0, R
is -R1I-R2 R3; -1 Kis phenyl or 5 pyridyl; R2 is -Cﬂ:OZ)‘; R3is R4; R4 is
mor pholli pac werigsiop @i el qeapogpd pf)f@ammffa Is Wb st ydeaxeenoiitlhY oldergbutybr e | ower

al kyl , i and S . NH.. {,n.one,vari.ati on of, 1t he: ound. formula |1,
V2 7" BRIy R PE LT B S BB R e ROR e cPaBr BT va i s
met hyl pyAdyISROis HC(HD)OR® RR'SR? RimdBh&ic orbiferazindg bptiytallgisubstitutpd witdyne R2
is -C(=0); R3is R4: R4 is norpholine or piperazine, optionally substituted
wi th omémoge vergikel PoiseN 2ad QyISNB. is N and QL is 0. In one variation of
the conpound of fornula I, Xis CH Y2 is hydroxynethy|, Y4 is tert-butyl,
di met hyih ane wariation of {isl aoprropyd of fermuky Im¥kZ whydronyistiyl, Bnid (grzbstyd. 1 n one
variation of the co und of . for .. X1$ . Y210 .52 hydp 0X thyl, Y4 is
Vert - bkl ROPRRIS oy UMb, bip® b S i 1 R TRPHERRIRY T
0, and pyhdylsRF issar(=09; R1E R*NROBEndPho lixtd cHpififradiies opGsmRy RALRfuttOMiflloac! , QL
is NH I'n one variation of the conpound of formula I, QL is NH X is CH Y2
i s Hydosspretonar alkyh X i Napd Qpi Qi | di met hyl ani ne, or cyclopropyl, Y1 is
nethyl, mis 0, and p is 0. In one variation gf the conpound of formula I,
QL i s NMonxvargatiopiof Wr dosnpeyiad okipmeulayll X i@ H, & “tiehydrxpmpéthy I mist fayrttatilne,  or

cycl opr Y1l is methyl is . 0 ngd . is(%l. d Y5 is fluorine. 20 In
by BrSachanng Brtopfindh 20, Syt

one varia In one variati on of

t he conpound of. fornmula I, Ls O, i ¥2 j s, hydro thyl, Y4 .is
tr t butl P iRy BT REmour o) Brifbldogiis Chh ¥ s> RELRRMEIRIT T 6 /ety 15 o.
I'n one ¢y@kthglahft, 8F c3dMhr6 URGnQhylf BY 8l #hd p is@L ah$ YOis AhdrimeCH: Y2 i's
hydroxymethyl, Y4 is tertbutyl, dirmethylamne, or cyclopropyl, Y1 is

met fyyl ,I%mé% ‘Q’?f@a’tiOﬁF’gﬂ% JO%pi%gnﬁgfifoﬁiuiasi, bh Hogine. 25 In one variation of the

conpoun or nu )
In one variation of the compound of formula I, Q' is NH, X is CH, Y is hydroxymethyl, Y* is

tert-butyl, dimethylamine, or cyclopropyl, Y' is methyl, m is 0, and p is 0.

In one variation of the compound of formula I, Ql is NH, X is CH, Y* is hydroxymethyl, Y'is
tert-butyl, dimethylamine, or cyclopropyl, Y' is methyl, m is 0, and p is 0, and Y is fluorine.

20 In one variation of the compound of formula I, Q' is O.

In one variation of the compound of formula I, Q' is O, X is CH, Y? is hydroxymethyl, Y* is zert-
butyl, dimethylamine, or cyclopropyl, Y' is methyl, m is 0, and p is 0.

In one variation of the compound of formula I, Ql is O, X is CH, Y is hydroxymethyl, Y* is tert-
butyl, dimethylamine, or cyclopropyl, Y' is methyl, m is 0, and p is 0, and Y* is fluorine.

25 In one variation of the compound of formula I, X is N.

In one variation of the compound of formula I, X is N, Y? is hydroxymethyl, Y* is zert-butyl,

dimethylamine, or cyclopropyl, Y' is methyl, m is 0, and p is 0.

In one variation of the compound of formula I, X is N, Y? is hydroxymethyl, Y* is zert-butyl,

dimethylamine, or cyclopropyl, Y' is methyl, m is 0, and p is 0, and Y is fluorine.



In one variation of the conpound of formula I, Xis N, Y2 is hydroxynethyl,
Y4 is tert-butyl, dinethylamne, or cyclopropyl, Y1 is methyl, mis 0, and
pis 0. Iwoanw/nai38ati on of the conpound of fornula |, XRCTEPR)10M2522T
hydroxynethyl, Y4 is tert-butyl, dinethylam ne, or cyclopropyl, Y1 is
methyl, mis 0, and pis 0, and Y5 is-fluorine. WD

2010/ 122038PCT/ EP2010/ 055227 -11- In one variation of the conpound of

f or mul an bne @ridti®dn Mfithd ddngpoand af foatutart, Qf istkE. conmpound of formula I, Q1 is
NH, X is N Y2 is hydroxynethyl, Y4 is tert-butyl, dinethylamne, or

cycl oprnppye var¥tiohdf BRL ddydpouhd bﬁfo@muﬁtr[dgﬁ)ls'NHoX 1anYérheh})d@6>l§§ﬁdtI$ﬂ of ist he
conpound of forrmula I, is NH Y2 Is hydroxyrret hyl is b5

tert- b@@rwbutyéudm@ﬂhylaannm»r cmlomypyloﬁr tspyethylym is§, aed mig0. mis 0, and p is
0, and Y5 is fluorine. In one variation of the conpound of fornula I, QL is
0. I n dneny sarizion o thef conipeusd optoumdladf Qf ol X1$N @ilﬂ lsyddoxyQRethyd, Yj‘-us Xis

s mot K- %}1}}5"’0@%%%5%%3?@ FoPFRVIoRe VARHEL Foh Cop R Lo G Ror mil a.

I, Q1.is 0, @ is N Y2 is quoxyrrethyl 10 Y4 is tert-butyl,

di et hQPaH@ﬁ%rlat@POépr@ﬁwOfffbimil@lnét MP mis 0, and pis 0, and Y5 is
fluorine. In one variation of the conp nd of formula I, 53 is R4 and R4 is
pi per adn AES variptionef herdomnonnd of foﬁlﬁléladoﬁpmﬁ&oﬁ GRbRin N, Y, isydioxymethyhd R4

e T
is R4 R4 1
R s R S O o A (O

SUbR] i tyftig gbribith, Gﬁﬁetﬁj}laﬁﬂ{e@ of @@wpr@ﬂﬁw 1s'B|it¢h§ﬂf ﬁSQOt andiRPisio¢ @id whispr ovi des

a conpound of Formula 11, 2011 whereéin: Q is 0; Q@ is N or C(Y6);
fluorine.

In one variation of the compound of formula I, R® is R* and R* is piperazine.

In one variation of the compound of formula I, R® is R* and R” is piperazine, optionally

substituted with one or more lower alkyl.

15  In one variation of the compound of formula I, R is -R'-R*, R is pyridyl, R® is R* and R* is

piperazine.

In one variation of the compound of formula I, R is —R'-R®, R' is pyridyl, R® is R* and R” is

piperazine, optionally substituted with one or more lower alkyl.

The present application provides a compound of Formula II,

20 1

wherein:

Q'isNH or O;

Q% is N or C(Y®);

RisH, -R', -R'-R*-R®, -R'-R®, or—R*-R’;



Ris H -R, -Rl-R2-R3, -R1-R3, or-R2-R3; WD 2010/ 122038PCT/ EP2010/ 055227
-12- R is aryl, heteroaryl, cycloal kyl, or heterocycloal kyl, and is

opt i onal Iwo=0iw2p@38t ed wit h one or nore | ower al kyl, hyacompotopssoxy | ower
al kyl, | ower al koxy, halo, nitro, am no, am do, cyano, oxo, or hal o-|ower
al kyl ; R2 is -C(=0), -C(=0)0]2~C(=0)NR2', -NHC(=0)0, -C(=NH) NR2',
or 5R2'" is Hor lower alkyl; R3is Hor R4; R4 is |ower alkyl, amno, aryl,

aryl al kyl, a&'kyhst Ykterdeylecpasatkyl, af Héyéro@emﬂ@a,ramh is di[ﬁto@ﬁ@ﬁﬁl}’dstlﬁlkéﬁy\lvuh cyclo
al kyl , aIkyI C cIoaIkyI cycl oal kyl al ky het er ocycl oal kyl , al kyl

het er ocycl oé?IHRW mog lopyis éllkéib Vedeay-rpd roaméwer dkd. Josven ﬁkkpzsmaiw Ng{fh $M1t ed

10w th one %hn&? (p 5(§%§%I w@¥9&9¢ | oner al koxy, hydroxy |ower alkyl,
hydr oxy | ower al’kox ower onyl, lower alkyl sulfonan do,

car banat e, d&n@e@@cO)escero)canc@ap)m&M _NH@E(-6) 0 i-C-aNHRRR hagr -Sya@p; oxo, or

hal o- 1 ower al kyl; _,Y1 H 1o al kyl, or lower haloalkyl; y2 is y2a or
y2b:° 15y2a s 1 HRor 15 ﬁ%?b@@ﬁraﬁﬁg |s | ower al koxy or | ower aIkyI, optional ly

substituted paijf fy gne, or nore Y2b'; Y2b' is hydroxy or hal ogen; each Y2' is
i ndependently y2 ' a s 1 hal ogen or hydroxy; 20Y2'b is | ower al koxy or
| ower al kyl, opt iR nalolwyer g lys tainting, edylwary la lkpheligyrlanyb thetexoriny 1; allpl igterparyhy dr oxy
or halogen; pis heteroaryl alky% c%?oaikyl Ya ayl %glcloglgyl, cycloalkyl alkyl, heterocycloalkyl,
alkyl heterocycloalkyl, or heterocycloalkyl alkyl, and is optionally substituted
10 with one or more lower alkyl, hydroxy, lower alkoxy, hydroxy lower alkyl,
hydroxy lower alkoxy, lower alkyl sulfonyl, lower alkyl sulfonamido, carbamate,
carboxy, ester, amido, acyl, halo, nitro, amino, cyano, oxo, or halo-lower alkyl;
Y!is H, lower alkyl, or lower haloalkyl;
Y2is Y* or Y2
15 Y**is H or halogen;
Y? is lower alkoxy or lower alkyl, optionally substituted with one or more Y**;
Y?" is hydroxy or halogen;
cach Y is independently Y** or Y2*;
Y** is halogen or hydroxy;
20 Y2" is lower alkoxy or lower alkyl, optionally substituted with one or more Y*";
Y2 is hydroxy or halogen;
pis 0, 1,o0r2;
Y?is Y or Y
Y** is halogen or hydroxy;
25 Y* is lower alkoxy or lower alkyl, optionally substituted with one or more substituents
selected from the group consisting of hydroxy, lower alkoxy, amino, and halogen;
misOor1;
YHis Y Y Y% or Y
Y*is hydroxy or halogen;
30 Y* is lower alkoxy or lower alkyl, optionally substituted with one or more substituents
selected from the group consisting of lower haloalkyl, halogen, hydroxy, amino, cyano,

and lower alkoxy;



Y3a i s hal ogen or hydroxy; 25Y3b is | ower al koxy or |lower alkyl, optionally
substituted with one or nore substituents sel ected fromthe group
consi sti nyoabiomzen3sxy, | ower al koxy, am no, and hal ogenPCRIEP2010/065221; y4 iS
yda; y4b; ydc; or y4d; yd4a s 1 hydroxy or hal ogen; 30Y4b is |ower al koxy or
| ower al kyl, optionally substituted w-i& one or nore substituents sel ected
fromthe group consisting of |ower hal oal kyl, hal ogen, hydroxy, am no,
cyano, and NoWarioatkepivalkyWWapRioddlylRBOREREW BRI e’ 3ktitubats sicetels | ower
cycloal kyl, optionally substituted with one or nore substituents sel ected
from the grdigpn HisrEpwt ¢gisre polaiier alkil lowqr diporlkyh haloerys hydrpay ogaio.

hydr oxy, am ower al koxy; Vid is amno, optionally
substituted(€?¥%%%%ggg¥%%%?’ | ower al kyl, al koxy | ower al kyl, or 5hydroxy

| ower al kyl YHE ansinbadpoigednl]y dupstitased, wittooverorahdey llowdraalier, dkdusyxgwet divgls or

hal oal koxy, .1 Qqwer hydr oxyal kyl, or |ower halo alkyl; and Y6 is H hydroxy,
hal ogen, IoW@lbéwax?”ﬁ%abr hal oal kyl, | ower al koxy, |ower thioalkyl,

ani no, orjs hawen, hy&%szy,m%&ym 1R wRE afoRNAGWBCRUSAIERY W vRE ReRbLRR IRy 1SS
thereof. In ohe variation of 1he conpound of formula I, is methyl. In
one varewgrlatpadfylidnd conmpound of fornmula I, mis 0. In one variation of

th f la ll, Y1 t hyl is 0. I i,at i f
the compound gt £ SRR Helomer ot S Eisn P Bia i sctisrafhod e UBiBng. o
formula |1, afind,or R{dHHyddRGalRyl,S 0. In one variation of the conmpound of

formula I'l, mis O, Yl is nethﬁl and pis 0. In one variation of the
conffbured aphamecatically pecepblessaliyigresdy met hyl . I'n one variation of the
conmpound of forrmula Il, Y2 is hydroxynmethyl, mis O, Y1 is nmethyl and p is

O 20 | 08@garYa%foh%tfitl%[&g%{rpgyy?fofﬂ)%ﬁﬁrlﬂ P fn%'fﬂ?‘f' all, Y4 is tert-butyl,

di et hyl am ne, or cyc

In one variation of the compound of formula II, m is 0.
In one variation of the compound of formula IT, Y' is methyl and m is 0.
In one variation of the compound of formula II, p is 0.
15  In one variation of the compound of formula IT, Y' is methyl and p is 0.
In one variation of the compound of formula II, m is 0, Y' is methyl and p is 0.
In one variation of the compound of formula II, Y? is hydroxymethyl.

In one variation of the compound of formula II, Y is hydroxymethyl, mis 0, Y' is methyl and p

18 0.
20 In one variation of the compound of formula II, Y* is fert-butyl, dimethylamine, or cyclopropyl.

In one variation of the compound of formula II, Y is hydroxymethyl and Y* is fert-butyl,

dimethylamine, or cyclopropyl.

In one variation of the compound of formula II, m is 0, Y' is methyl and p is 0, Y? is

hydroxymethyl and Y* is zert-butyl, dimethylamine, or cyclopropyl.



In one variation of the conpound of fornula Il, Y2 is hydroxynethyl and Y4
is tert-butyl, dinmethylamne, or cyclopropyl. In one variation of the
conpound WO 2bovrrei3a 11, mis O, Y1 is nethyl and p i s OPCYXEP2&10/055227

hydr oxynet hyl and Y4 is tert-butyl, dinmethylamne, or cyclopropyl. WO
2010/ 122038PCT/ EP2010/ 055227 -14- In om variation of the conpound of

formula Il, Ris -R1I-R2-R3; R is phenyl or pyridyl; R2is - C(=0); R3is
R4; andnBée if&léﬂﬁ@h@ﬁﬂi@i ddenpRunPbPRTaziae,R BPR'ORAIR’YRS shsikhylwr egringli R> gne or
more |ower alkyl., In one variation of the conpound of formula Il, mis O,

Y1 is HRETRYIR alﬁ& pAdsR s mppphiading of papﬁt?%m%@mnalé}ﬁ subgtituted with pugpf gppre

dlmeth(l6 a]rglgy or cyclopropyl, Ris -Rl-R2 R3; R is phenyl or pyridyl; R2
is - ‘?&] is R4; and R4 is nor phol i ne or pi perazine, optionally

substltut ed with one or nore lower alkyl. In one variation of t he conmpound
of f or dulbac Varjatwmios thg, coxipousd nﬁfomlylhladhdnps(isY Os méﬂlylanctlyaﬁ(biﬁlrmt hyI and Y4

BT ) A B S SRR Py R B P 2

pi per azhBgyl o BYHANARY ¥ -Tubo;i Ul /d: MdtHY AR ohﬁ@b@fﬁp@fﬁﬁfnea&ﬂﬁbhallyand Y5 is
fluorine. In ohe variation of the conpound of fornu , mis 0,”YLis
met hy| sabsdityed with onypr mordipaicorlret hyl and Y4 is tert-butyl, dimethylanine,

or cyclopropyl, Ris -R R2 R3; R is phenyl or pyridyl; R2is -C(=0); R3

is R4; | i [ [ t. tuted with
one or Iﬁgﬂeeﬁ% (138{\@?%? ]ﬁegﬁ%fﬂpgﬁg&)éﬁ%f@ﬁhﬁlirﬁ%%ﬁlg 1%/%% QJ %{%d;go@{t ekcorrpound of
f or nul alytiﬂo,xymeth@l fhd Yiisi tsmmtyhu,ydlmaﬂ@lamna od cyd@priopylhRds QRerZLRi/IR apd Y4 is
tert- butyI di met hyl am ne, Lcycl,opro , Ris -Rl-R2 R3; |s phenyl or
pyr | QyPhemd Orgyrl‘é}(l:% s RE= % Hrezﬂs Rarfnd 1§ FoxpfiobiRe PF RBCHFING; %1%% Yie,

opt 0”%hﬂ>§f1t1?t9&?§ﬁthto%%gm%éBw%? aﬁ&’@@ﬂ fiincal kyl, and QL is 0. 20 In one

variation he conpound , mis O, YlIS rrethyl and p is O,
Y2 is hydroxymethyl and Y4 is tert- butyI di et hyl am ne, 2ycl opropyl. In
one vardhanb¢ Wlablbntotﬁélea@ngmun@l obforfpkartlima i 0,,Y '\i5 micghyf hmbp u&n@: Y71im one

varlatlo e. conppund o] mis 0, Y is O,
Vo i o TSttt GRT Y VA e B it RatebgPbrt bl Ko Re Byt and
Y5 is f loR @ kN ORI EE ROMAR Bﬁl&ﬂm%laﬂ EraRENdptRnklly mis O,
Y1l is rgrlsltbh%glo a%m%ﬁ |slsm@Y2¥| S hydr oxyrrelt hé{ and Y4 f|lbsmt er?ﬂ(‘)ﬁbutnyly

di nbih;suleaﬁuﬁedwdhwy@r@pr@bwerakml enéQarNBt i on of the conpound of formula
[, mis O, Y1l is nethyl and pis 0, Y2 is hydroxynethyl, Y4 is tert-butyl,

di met hyl 31 Do Bh oF¥E! SRIRRNY of AL if 6, %271 BRthyl and p is 0, Y2 is

hydroxymethyl and Y* is rert-butyl, dimethylamine, or cyclopropyl, 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, and Q' is O.

20 In one variation of the compound of formula IT, m is 0, Y' is methyl and p is 0, Y* is

hydroxymethyl and Y* is zers-butyl, dimethylamine, or cyclopropyl.
In one variation of the compound of formula II, Y* is fluorine.

In one variation of the compound of formula II, m is 0, Y' is methyl and p is 0, Y? is

hydroxymethyl, Y* is tert-butyl, dimethylamine, or cyclopropyl, and Y is fluorine.

25 In one variation of the compound of formula IT, m is 0, Y' is methyl and p is 0, Y* is

hydroxymethyl and Y* is zers-butyl, dimethylamine, or cyclopropyl.

In one variation of the compound of formula II, m is 0, Y' is methyl and p is 0, Y? is

hydroxymethyl, Y* is tert-butyl, dimethylamine, or cyclopropyl, and Y is fluorine.



WO 2010/ 122038PCT/ EP2010/ 055227 -15- In one variation of the conpound of

formula I'l, QL is NH In one variation of the conmpound of formula Il, Q1
is NH, mwe 2010/1¥2038s nethyl and p is 0, Y2 is hydroxynePoylEPand/0¥se27 s
tert-butyl, dinmethylam ne, or cyclopropyl. In one variation of the
conpound of formula Il, QL is NH misl® Yl is nethyl and pis 0, Y2 is 5

hydr oxynmethyl, Y4 is tert-butyl, dinethylamne, or cyclopropyl, and Y5 is
f1 uori neon¢ Marit@en‘vakicadongdund of fremaMpadg N, formula 11, QL is 0. In one

variation of the conmpound of fornula 1, @A is 0, mis O, Y1l is nethyl and
pis 0, Y2 is hydraoxynethyl s tert butyl, dimeth m pe, or ,.
cycl op'BBYF Va“atlonlogﬂt?rf‘@mp&}lp‘gt’g II & 18 St of 15 awf/hﬁanij Pis Gl 0, m

is O, ?ydf'o%xﬂi%ﬁ%ygn@?dlsgerlt sbu %ﬁgf@la&ngm 09518%‘?%3;»" Y4 is tert-butyl,

di met hyl'a r cycl opropyl’, 5 1s fluori In one variation of the
conpound of fornula Il, nis O, mis O, Yl is methyl and pis O, Y2 is
hydr ox >In”en¢1y¢rlaand ofthe contperind bﬁfoyInulacH r@tthHarm ire), Yoris oagthiyd pmcbpys 0, Yris one

V2 15 KByt oo PuSk ghBe B or Rskoytish Y oF TGEPoor opyl . and

Y5 is quorlne 15 In one variation of the conpound of formula II, Cﬂ IS
NH, m il ofle vafiatiod ofefictimpanad pf fosmQla 1Y) is Ghydr oxyret hyl and Y4 i s
tert-butyl, dinethylanine, or cycl opropyl. In one variation of the conpound

of fornula II Y1 is neth and

S NH, n]hf ? ‘is , . Y2 is 5.
hydrox%ﬁ%wﬂatlﬁ’ﬂ Oifghet@mpos of forgmlpd .| ia H‘élSO@ %ﬁI@biyﬂl,S LYdisvs s
fluori vardaf ormula Il, QL is 0, mis
0, Y1 ﬁngX¥ﬁ§P&1 3 p ﬁghgbh Z(ﬁém%gﬁﬁﬁﬁ€g§§ggoﬂ%P§%nd Y4 is tert-butyl,

di met hyl am ne, or cyclopropyl. In one varlatlon of the conmpound of fornula
I, @mmmmmm@mmmm@MWWMMQmmmﬂﬂhmwwmmMﬂXm|s

ter I Wl .am n opyl nd Y5, | kuo |ne In one
L s Sl R PSR B DYy L ORI 0"
Y2 |s hydr oxynet hyl and Y4 is tert- butyI di et hyl am ne, or cyclopropyl, R

i's - Rl 4nBde Rajatich oifﬂle?d@n@aaﬂd/bfﬁﬁmméﬂﬁ dylh,o R2is 0sY?! S(&hyl 483 p is ORE isand R4
i's norpholine or erazine, optionally substituted with one or rore | ower
al kyl , hyérqunﬁhybam 24 &ﬁ@’t@txlélmﬂhylalmee o §YJAROPEr i ati on of the conpound
of fornula 1, mis O, YL is nmethyl and p is 0, Y2 is hydroxynethyl and Y4

is tert I I ' 2 i s phenyl
or pyrJ%gpé¥éﬁngh%?ggxgﬂﬁbggdOpﬁng&l?gﬁ%Ryﬁglgg%p 5&15%“B%§ﬂggra2|ne

optlon&b&mxynbﬂﬁdﬂﬂhedvmbmhldnnmhyhmmmﬁofqmﬁnnq@kwdeVasﬂsohhmor|ne and Q
is 0. 5 1n one variation of the conpound of formula Il, RBis R4 and R4 is

t th f . f 4 d R4
oAb 85y gRGS ﬁﬁ%@ﬁﬁﬁf frgiEd e O \han i 0 ﬁ@”w&m@? i Y8

hydroxymethyl and Y* is zer-butyl, dimethylamine, or cyclopropyl.

In one variation of the compound of formula II, Q' is NH, m is 0, Y' is methyl and p is 0, Y? is

hydroxymethyl, Y* is tert-butyl, dimethylamine, or cyclopropyl, and Y is fluorine.

In one variation of the compound of formula II, Q' is O, m is 0, Y' is methyl and p is 0, Y is

20 hydroxymethyl and Y* is ert-butyl, dimethylamine, or cyclopropyl.

In one variation of the compound of formula II, Q' is O, m is 0, Y' is methyl and p is 0, Y is

hydroxymethyl, Y* is tert-butyl, dimethylamine, or cyclopropyl, and Y” is fluorine.

In one variation of the compound of formula II, m is 0, Y' is methyl and p is 0, Y? is
hydroxymethyl and Y* is rert-butyl, dimethylamine, or cyclopropyl, R is -R'-R*-R*; R is
25 phenyl or pyridyl; R* is —C(=0); R® is R*; and R* is morpholine or piperazine, optionally

substituted with one or more lower alkyl, Y* is fluorine and Q' is NH.



In one variation of the conpound of formula Il, Ris -R1-R3; R is pyridyl,

R3is RA and R4 is piperazine. ; R 10 In one variation of the conpound of

formul a IWQ2R0/2203R1L- R3is pyridyl, R3 is R4 and R4 i s piPREER2010855227

optionally substituted with one or nore | ower alkyl. The present

application provides a conpound sel ect-¢@ from the group consisting of:

8-tert-Butyl-4-(2-hydroxynet hyl-3-11-nethyl -

[ 5- (monpbed vaertibn odetedyiboupy 6f firMul-11, m is 0, Y' is methyl and p is 0, Y? is

ylanlnol 6- oxo- 1. 6-di hydro-p r|d|n 3- y11 hen 1)-3,4-dih drq 2 benzo [fl
1, 41 hdﬁra)zémeﬂlytando‘ﬁels rg-bupil. dipgthy nyne, (OTEYﬂ%FPBleﬁ‘éﬁ h 1R —R% R( 18 et hy| -

- R PlsP!
pyrt b R B L oSG g Ry R Mok 95 iRgraziag onfopellt o oy
benzo [sﬁlbst{tut&d dithexapepione bweonlkyl, 8( tleﬂtetﬁwtayﬂd-@l s 15 [5 (4
et hyl - pi perazin- 1-yl) -pyridin-2- ylanlno 1 -1 -nethyl-6-oxo -

L&l el o B 2 Y PRI W ROSRY R i iy or o- 2 benzo (1

8 tert-Butyl-7-chlaro-4-(2-h xyrrethng 3- 11 met hyl - 5- F5- hol i ne- 4-
car bony1 POpy#tiadion 0% e Cé?mﬂ%}ﬁg gt g&@u@ 15 RyiipRdred By s rpsie4ns, PPUBWEWy 1) - 3, 4-di

hydf02%@§f9&9d&zfnhohe%rﬂl% HAEERIKYE S - one; ,
8-tert-Butyl-7-chloro-4 2 hydr oxynet hy1-3-11- met hyl - 5- [ 5- (4- net hyl - p| peraz

in-1- yljggm Ey (férga!tlppl%'f?ﬂe%%hng of f&?l’ni]lglql 4 ﬂy qilof?pkn S%}’qld% ¥4 RhGIYA) 13, 4-dih

ydr o- 2
8 t er t pBukradine- f | uor o- 4- ( 2- hydroxyrret hyl 3-11- met hyl -
F5- ( nor phol i ne- 4- car bonyl) -

pyrigi nn 3ny batida bf Greeenmpbuld Of RyAGR-TPR isdird-1B: Rl C@hﬂg}fﬁ-@zﬂaﬂh Ry dr o- 2H
benzo [fl [ 1,41 oxazepin-5 -one; WO 2010/ 122038P EP2010/ 055227 -17-

8- Oycl qu, npthr@ﬂwubs@wﬁéwnppnsor moge lepehylkyb- [ 5-

(mor phol i ne-4-carbonyl) - pyridin -2-ylam no]-6- oxo -1,6- dihydro -

pyri di AFhg present apphestipin)provides, c3comrtoand adlydedfrotwghe grdup]cpasistingdifazepi n- 5- one;
8-Cycl op ropyl-4- f 2-hydroxynethyl-3- [ 1 -methyl-5 - ( 5-no rpholin-4-yl-

pyridin-2 8-tert-Butyl-4-(2-hydroxymethyl-3-{1-methyl-5-[5-(morpholine-4-carbonyl)-pyridin-2-
ylamino]-6-oxo0-1,6-dihydro-pyridin-3-yl}-phenyl)-3,4-dihydro-2 H-
benzo[f][1,4]oxazepin-5-one;
8-tert-Butyl-4-(2-hydroxymethyl-3-{1-methyl-5-[5-(4-methyl-piperazin-1-yl)-pyridin-
2-ylamino]-6-oxo0-1,6-dihydro-pyridin-3-yl}-phenyl)-3,4-dihydro-2 H-
benzo[f][1,4]oxazepin-5-one;
8-tert-Butyl-4-(3-{5-[5-(4-ethyl-piperazin-1-yl)-pyridin-2-ylamino]- 1-methyl-6-oxo-
1,6-dihydro-pyridin-3-yl}-2-hydroxymethyl-phenyl)-3,4-dihydro-2 H-
benzo[f][1,4]oxazepin-5-one;
8-tert-Butyl-7-chloro-4-(2-hydroxymethyl-3-{1-methyl-5-[5-(morpholine-4-
carbonyl)-pyridin-2-ylamino|-6-oxo0-1,6-dihydro-pyridin-3-yl}-phenyl)-3,4-dihydro-
2H-benzo|[f][1,4] oxazepin-5-one;
8-tert-Butyl-7-chloro-4-(2-hydroxymethyl-3-{1-methyl-5-[5-(4-methyl-piperazin-1-
yl)-pyridin-2-ylamino]-6-oxo-1,6-dihydro-pyridin-3-yl}-phenyl)-3,4-dihydro-2H-
benzo[f][1,4]oxazepin-5-one;
8-tert-Butyl-7-fluoro-4-(2-hydroxymethyl-3-{1-methyl-5-[5-(morpholine-4-carbonyl)-
pyridin-2-ylamino]-6-o0xo-1,6-dihydro-pyridin-3-yl}-phenyl)-3,4-dihydro-2 H-

benzo[f][1,4]oxazepin-5-one;



ylamno ) -6- oxo -1,6- dihydro - pyridin-3 -yll -phenyl}
-1,2,3,4-tetrahydro- benzo [e][1,4] diazepin-5-one; 8- tert-Butyl-4-

(2- hydr oxwyoeptwe2®8 f 1 -nethyl-S- [5- (np rpholine-4- eaTiEPeogloys227
-pyridin-2- ylam nol-6- oxo -1,6- dihydro - pyridin-3 -yll -phenyl)
-1,2,3,4-tetrahydro- benzo [ el [1,4] -diT-azepi n-5-one; and 8- tert-Butyl-4-
(2- hydroxynethyl1l-3- f 1 -nethyl-S- [5- (4-nethyl-p ip erazin-1 -yl)

- pyridi n 3-Qeddraopyiel (2B6hydrmoymdh@-3-Hi-metdryd-5pisr (nalonph8linyd- 4 -cayboepiyd )

-1, 2, 3,4-tet.rahydro- benzo [.€] [ di azepi N; 5r.0ne. e i cation

orovi des ST REdRapcr 8o oA AR Dy ENr b b PERRHERE condi ¢ on
conpri si nyeaaie|hi, skdeazemg-3-ong patient in need thereof a therapeutically

effective nt of the k inhihitoer c und of .a e_of ..t he above

For mil a6 SrOUMITatdne prsp sare et R ATEa: omo B0 e D i Hoa ™ or
treati ng ahandndhé-okod,edilpdicspnidiadayliviphten)j-ng,3Htearapgdioent 5 in need
thereof a therzﬁg%ﬁ;}i.cal ly. effective amount of the Btk inhibitor conpound of
any one oPelilZf%e SEBPRIPAS or variations thereof. The application
further pRavirdasylad-(Ehpdidxfaethtlr B4qt-infgh@s-[5-({thopholibern earbonl-ridhr-2tis is
rheumatoid, arthritis. The appli.cati,on, provides t hod of inhibiting
B-cel | prdlHRYa "Péﬂ'1c6<5f*%‘#?%‘%‘ﬁ‘g“ddﬂ%'#?‘?Pg?yﬁ}iggt%o‘*'get%ﬁif‘?@ht in need thereof
a t her apebtngdt|| 4 klifzepini3rengmmdnt of the Btk inhibitor conpound of any 10
one of the abqye F | ae_or rjations.t f. . The.application.provides a
Techod f of- PRI PeteRbe o+ b S e sRER S S RePisfR

i nhi bi t or 2edamieid-&do- Beydilorieo-@lyritline3 gopMeniorinyb,aeewdhydas-i at i ons t her eof,
wherein tkﬁe Bt[é j’tn]g]i.bit.or conmpound exhibits an I C50 of 50 m cronol ar or
less in aR“PaPleH bR msMical assay of Btk activity. 15 In one variation

of the above nethod, the Btk inhibitor conmpound exhibits an I C50 of 100
nanono e apl;)lida@iﬁﬁ prdVida al ethdd fo? tiRhOENEMInElahnASERin®@br Bitkindlinedonditiohn one
vari ation of the above nethod, the conpound exhibits an |1 C50 of 10
nanonoICaMPEFINE @dminiyicrae forp RAtiCRioN icek HstAoE altheaaneayicadly gt igeamepntpfthe  The
app! i cat AR YbARSu R SRROCM bPIn!dh6aL Qg LML ALY eoNdi ti on
conprising co- 0 adm ni ste ing to a patient 1 n nee ereo! a
therapeutically effective amount of an anti- WO

2010/ 122038PChtiERROMM B 55R&Hod o8 trehtmid @nardtrois ompnipiog Rdmimsteomdiorsapationt wi t h

the Btk inhibitor conpound. of any one of e abovye .Fornul ae or. vari atjons

t herbof RSl + BRPBH G157 aa e TReHBHF Sk PBAT BRIty one of
conpri shdghot® FaLHuIRE 8 flrlafind BeRoPAlHe@PblidafioN 8Ghct BRIVERE aandthed ﬁp%aﬁrggﬁl Iy
effective anount of an anti-inflammatory conpound in 5 conbination with the

Bt k i nhkithiitis rwheoem theradthoitis angheomatost artigisabove For mul ae or vari ati ons
thereof. The application further provides a nethod for treating arthritis,
wher ei Mhcheplaratibn iptdvedds s mdtbedraf inhdbitargt Breell proliferafidrecapplsigpidnonisrmgitdes a
nmet hod for. treati a homae..or. a BCR- ABL1 ' ukem a.cells b

adni ni $tREFFHGN flseﬁt%srépf LBriptiaby Sieghegroiny ﬂtﬁaﬁﬂé@h bijor gomprud ghaey
amynt 9f oFhe dBbke FoaidMd @rvadidisRMmause of any one of the above Fornul ae or

variations thereof.
The application provides a method for inhibiting Btk activity comprising administering the Btk

inhibitor compound of any one of the above Formulae or variations thereof, wherein the Btk
inhibitor compound exhibits an ICsy of 50 micromolar or less in an in vitro biochemical assay of

Btk activity.

15 Inone variation of the above method, the Btk inhibitor compound exhibits an ICso of 100

nanomolar or less in an iz 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.

The application provides a method for treating an inflammatory condition comprising co-

20 administering to a patient in need thereof a therapeutically effective amount of an anti-



The application provides a pharmaceutical conposition conprising the Btk

i nhi bitor conmpound of any one of the above Fornul ae or variations thereof,
adm xed wvOhlosr12b@ast one pharmaceutical ly acceptabl e c&CTiEPR)100Z202DI ent or
di | uent. The application provides a nethod for treating an asthma
conprising adm nistering to a patient -1& in need thereof a therapeutically
ef fective anount of the Btk inhibitor conpound of any one of the above

For mul aeflanfigtoaped msrint om c@hbivbtiasw ah it Bdniiibitort dod@oluid o fahyl dHRUS the
conprising admnistering to a patient in need thereof a therapeutically

ef f ect 2beveakgyundacer veHa 1@ Ehreti bi t or conpound of any one of the above
Fornmul ae. 20 The present apﬁllcatlon provi des conpounds of generic Fornul a
A or gdierppli@yprprareddsamet ‘vm&nrréﬁentmgaartlmnS@Qnmrlsmg cogﬁgn@aen@g Yo BpaiEBt y25
y2'5 y%li; né{eﬁsthgrggf 4! f?h% elgtlc%% ?fe&?vea oudf 9 her f—mﬂgm%l ?oun rrbOdI ment
of the present o nvent on, here s provi 4 conp ound cco di ng Yo generic

For raul a:ohlbvﬂan@ﬂ WetQIThe BE€mhibiter &Xrﬁ;mii ldfo!feﬁly Bﬁekoﬂtﬁél albweqror@larﬁp @ RalSatds
Formulae I-1 to I-10. 25 The present application disclose

5- phenyherggd Egﬁ mlwatzarbffvéthelmr@wéﬁw mpthogyfpy epsing ahiHe W@Ff‘dn the arthritis is

5- phenyj s ﬂﬁ#ﬂ 2-one derivatives according to generic Formula A or
generic ornu INE WO 2010/ 122038PCT/ EP2010/ 055227 -19- |11 wherein
vari ables Z* or QL5 CQS R5 )(5 y15 y255 5, Y5, m and p ar e defined as
descr i béd appliitinn prdviidss aiméthdd for Btekﬂnngblnminoam@r 2 BCRIBInk dellensgi nelksthyve

refers to.t.he .broadest definition for each 0 OVId

osor | GEGHGHTY g BisaHBLECE IFepr « therdiunet e Tog B Bpetn gtk grti bl
embagi BRHSuR! Vdngd e o_w{aesaﬂob%@mlmmn_ﬁ%hshﬁer%@sent in each enbodi nent
and which are not "explicitly defined retain the broadest definition

provid g&ﬂg;o eric
ForrrulggleaB ﬁ&@bﬂﬁgﬁkkﬁkdggﬁn%%ﬁ$§%s|n ﬁg%g&?% tﬁe%@%?%&??@n &Emk by
upst r eafaky oxseSthe elsuletForinnlaaot vadttioos thefeopalapkal wphsele®f onhi ch, in 10
turn, %jnulates releagﬁ of ro-inflann%togy medi ators. The conpounds of
gener i ®NESNAGETULARY GPCeprARls G ¥ YRIRIG OF dilye 1ncorporat|ng si de chains, or
derivatives thereof, of 1, 2 3, 4- tetrahydrobenzo el [ 1, 4] di azepi n-5-one,

3, 4- di ﬁl" gphqatipa ﬁﬁqy[lqe]s anqy%@(g)zérﬁp@%aw@ma comprising a. rmmstermg to a patient

1,233, 45 h@édft%%}égf Qﬁ%f&f%ﬁ%}lg %tilve%u gﬁﬂg@ﬁk HRito? Comy pmhnd of any one of

7, 8-di hy oxa- enzocyc pt en-5-one on
5- phenyﬂcﬂmhpybhﬂmmez one, 6- phenyl 2H pyri dazi n- 3-one, and
5- pheny1- 1H pyrazi n- 2 15 one ring systens exhi bi t unexpectedly enhanced

i nhi bi t t th oth id
of For IRl gl g dthod B RGP TP (ot RS ERE A0 R RPN B e

ot her aQéd theRtof & MMERARUMCcAREFRUERI IHMIR of IR ERE SshibitRTEBRIPBAR] SCHQ B tHO
Formula A or Formulae I-I1T are, accordingly, useful for the tréatnent of

art hri tabeve Gympdagnds of Fornula A or Formulae 1-11 are useful for
inhibiting Btk in cells and for nodulating B-cell 20 devel opment. The

P o et DYk Lo Wi BRI n%%cegge@m ASIRASILAANREGN 21 i ng
accept altleecin &ﬁrﬁatﬂaers,Z%mCQbI(ﬁnRs)(pY O ¥8n¥s.Y?, Y°, m, and p are as defined herein

above.

In one embodiment of the present invention, there is provided a compound according to generic

Formula I which comprises the exemplified Btk inhibitor compounds of Formulae I-1 to I-10.

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

5-phenyl-1H-pyrazin-2-one derivatives according to generic Formula A or generic Formulae I-11:
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The phrase "a" or "an" entity as used herein refers to one or nore of that
entity; for exanple, a conpound refers to one or nore conpounds or at | east
one conpovodnioAz2es8ch, the terns "a" 25 (or "an"), "onePOm/EPR016/0552and " at
| east one" can be used interchangeably herein. WO
2010/ 122038PCT/ EP2010/ 055227 -20- The -phr ase "as defi ned herei n above"
refers to the broadest definition for each group as provided in the
description or the broad]st claim In all other enbodi ments provided bel ow,
substituents which can bR _prgsent in each embodi ment and which are not
explicitly definedRet¥f n ¥he broadest defjﬁﬂt onyprovided in the
description. 5 As used Ln, hi s specificatRonj ther in a transitional
phrase or in the body of thezclainl the termygLonprise(s)" and
“conprising" are tg bg iPNg ¥6eted asyshavi ng ap open-ended neani ng. That
is, the terns are ﬂﬁl erret ynonE' iot h the y)hrases "having
e

at least" or "includi . en u hgl.c xt of a process,
the term "conprising” means ¥ocess i MNcl des\\at He@st the recited
steps, but may include afgi §&eps. When s i ns 10 context of a
conpound or conposition, & tefrm "conprising” Qt hat the conpound or
conposition includes at |least the recited features or conponents, but may
al so include additional featufes or conponents. As Ysed herein, unless
speci fiygaldiy Japdbeared, QIJG*,‘N, sey't e yord Y0rys s aﬂéﬁ%é fefinlg as haCHb& ve"
sense of "and/or" and not’ the "éxciusive" Sense of "elther/or". 15 The term
" i ndepdnaentwhch indibusBt. herein to indicate that a variable is applied in
any one instance without regard to the presence or absence of a variable
havi ng Theghrasaties definad dertfneabent” déis i the broadedt definitibre fsaneh goopasipeyidEdus,
in a conpound in which R' appears twi ce and is defined as "independently
car bon e or TdadRe el gl oth g 3 ochiot #1aR08s REHBRO GRS gen, o
one R' ¢aRIRE sORGRRAAMICH O 1 fRelenPint daOY ERbo ARMNE ARYL ¥R HoR Bk AicREEUN S
nmore than one time in any noiety or fornula depicting and describing
conpoundineaihstay thed boeadebtalcfedionprohidcdomebedisciipiient i on, its definition on
each occurrence is independent of its definition at every other occurrence.
Al so, dbwlkbmpbunz@bngicixirulieAos gamdicdormalat &1 mbivar Bruperdtyssinelkénasal y i f
such co unds result jn stable conmpounds.. The. synbols "*" at the end of
2 bond (Be. Activatiomofdt upﬁf%ﬁnamﬁmaﬁ%wtlwgfﬁoftp otnbelipgserfty whichsin

at t o hAgRt fhuidel WIGKE BPRlo-ANMMaRiry BB oS NERE EQhpd RIS Y odrrit PErhES A Of

t he nolechfe %fewﬁ?ch itﬁkg'a paﬂtFyThus,m?or exaﬁ%ﬁ@f N@%X:S)ORQ wherein
R4 = *-geferar ForkiuMe Q0@ rpdratingdsibo plthink; anderivatiges thergo § pé i 28, 4-&gtrabpgrosed t o

connected at i.stinct vertex) indjcates at. the bond ttached to
any of TEHETSU ¢ BPEP Py S chamyd h B3 R BRo0I0 G553 IS The
t erm " RtiioNa-c][ P4 ]diRRh N0, ¥r 7RSiHPRE-IFRD QxR 1R aASa-biBb e fe ISHPRABISAL | Y
descri béd event or circunstance may, but need not, occur, and that the

descr i pnitbhSiphenyddébpynidindnuws Owphemd-2thpyredegnt3-one.cind SeirenzinbBé-pyteein-2- and
instances in which it.does not., Faor ex l.e.. "opt.i.onall substituted". means
| ot R piol Rl g AR Rl S A TRY Srory SR AL Rihger s ot S gl e

sub st iotheRide chiigs. [ynasRnd Ot Fanala AR GormEanB 1Tt ratsdfiien fengeatmynt@f My not

be present, and that the description includes single, double, or triple

bonds. arthrifis anghether ansinpflammatosy gadpwginupuirediscaseso {pmppundgiccarting tor he at ons

| i nked ey SHPSL r ' - t y " is

1A% 3t S S f R YhE QNG EEF arti?Eis!

used hgﬁgP% tognégﬁh%%broxﬁﬁg(ﬁ%eygpg&%ﬁg é%g?g% g%, ?%hgﬁ ?,%%gbgﬁgﬁﬁ}.

Formula A or Formulae I-II are useful for inhibiting Btk in cells and for modulating B-cell
20 development. The present invention further comprises pharmaceutical compositions containing

compounds of Formula A or Formulae I-1I admixed with pharmaceutically acceptable carrier,

excipients or diluents.

The phrase “a” or “an” entity as used herein refers to one or more of that entity; for example, a
compound refers to one or more compounds or at least one compound. As such, the terms “a”

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



10 When the term "about” is used in conjunction with a nunerical range, it

nodi fi es that range by extending the boundari es above and bel ow t he

nunmer i calwoabuwae2@set forth. In general, the term "about PCTEPas®dss22TEin tO
nodi fy a nunerical value above and bel ow the stated val ue by a variance of

20% Certain conpounds of Formula A or2ormulae I-11 may exhibit

tautoneri sm Tautoneric 15 conpounds can exist as two or nore

i nt er cam¢ehtaab!'s difiacd BaeinRivot Ot icpd © thabtcat®t defidtion forfcaeingions ash@iatetdon

of a cqvalently bonded hydrogen atom between two atons, Tautoners generally

exi st il theglgpqrinsion emfhedioadesietyims nglliadlar smbodimsnintoy dad belowu subiiitusnts
usual Iy, re

onai st e B A R e o um 1

dependéndadost deﬁemnon@koxflmmurtlﬁsdemmﬂmdnthe nol ecul e. For exanple, 20 in many

al i phatic al dehydes and ketones, such as acetal dehyde, the keto form

pr ed0mABAIses indhiid Pecifibatphetdtiher inraRRlonilgihimaspioe dofkt rbaageSfth@@mnthe
prototropic tautoners i ncl ude keto/enol (-C(=0)-CH '=7? - I—Q_

ami de/ iteAmi’ 60@@11%135( ! epd-(ppnNpsing= are. tobeaptyepxgtpd awvarafm%@n(ené@ NR7H1P\$+ =7
C( NH |H Vn

het er oar yi\'r g ﬂ eqf%%ybgﬁf}%@r?%gghé’%% ﬁ&?“‘r}g@%? Hl{a%%/seﬁ??lgg’gg%%%npasses al |

t aut omeirctudingr mleasf" Y\&ehhleecbmrth@cmd&t o'fe@k'wemtheaaﬂn Saingmnisidy’ endaes that theed

herei n have t he nea como understood py qne of ski]l in the art to
whi ch PRESHT Bskudes G ﬁ&h%?fntﬁars{eaﬁ hut n@m@i@&@ﬁ@%%@&ﬂ%@&%@@ﬂ@% ence
I's RAdeoRRLEI M doPnpbidhd QH&rﬁﬁJsH%o{lﬁgb&?"c%ﬁﬂ)rﬁﬁfge'iﬂe%h§thl’éﬂﬂ{%oﬁlﬁoﬁrﬂpc§e of
skill in the art. Standard referéence works setting forth the general

pri nci phapogfiophatudes al logpy thenetitedde@omd vacorapanc8B, @itimarils ifbkide additional
Phar rra&galx}%%%cal Basi s of Therapeutics, 10th Ed., MGaw H Il Conpanies

I nc. Any suitable materials and/ or met hods known to those

o i 1] san e o]t o LG B et (AR e

2010/ 1%&%%%?@1{0‘%’12%&’{19%8%7xch%%e" %@{s%f@éﬁer/éﬁage”ts and the like to which

reference are made 1 n the follow ng description and exanpl es are obtainabl e

fromc v,v - t bed

ner B ETRL HASHAR: ; %c?rﬁnéfg LTEAAC A0 Teianl R BEhe e ARAREL
"het er aatHoyt wgyﬂd to thehla‘embekw ztteélﬁre@ﬁraydarlable anyihglhay kdred erra)mﬁefeylt d(;;ﬁnltlon

"al kyl carhbonyl ", 5 "al ko IkI , and the like \Wen the term"alkyl" is

used adViIy fsaszlefcamipe\mﬁé awtl Aspmpynd ingehigh R appeaty tiigeand 1s detined as

" hydr Ox'mleﬁéﬁdenﬂ}t BirBod Sr ﬁlﬂB ?&ﬁd echth R"§ Efrfe daPodi bBh s c9f Byﬁl'trogén debha Rd

above, bei substituted w one to two substltuents selected fromthe

ot her spebetarbamhljdmarmdwrgttmgpn Thus, for exanple, "phenylal kyl" refers to

an al kyl group having one to two phenyl substituents, and thus includes

bemay| ,Whdreayl vetiylk oceurd n’@ir@ﬂﬂﬁyshe tifve il ahKyodsty aofolriyla’ debﬁ:tlagl asd Baseribihgup

10 having one to two al kyl am no substituents Erox yal kyI i ncl udes

2- hydr GRIBPHIAs enzalOWd)rr@i%%w#e pqesirﬁyla‘feas@%@% mition Ra1cRY PEYRgNCe is

2- hydr r ehy opyl,

and soq?%?%d%kgﬁ%s?@ thaquf ﬁgcruerlﬁeﬁw Teg)‘*t ermh%ﬁtlocrilr Sg%}gk ﬁ’t@l s used

to def mnébavmﬂfmﬂ;@tar@perhestsdﬂ@ahllyyf sughcumpodelsiresdt 1betlabw cofitpeubds: m -

(ar)al kyl refers to either an unsubstituted al kyl or an aral kyl group. The

t erm ( ﬁ&l%%fy@lbars}’f“" arthd bnd et Daidydr "refer s' draweitirbagh @bomat sdch e¢featohtte pdslﬁar yl
rou The term' acgﬁ' as used herein denotes a group of formula - OC)hR

Wne% i 9f RtachmeptiplryBinctienal gigup ospibpr chemigdmeiely thdkary. of*rlpf‘emt)l@%lpef whi

"al kyl S & rein denotes a group of fornula -C(=0)R wherein R
is al k?/?]rsggﬁﬁe?]ﬁnﬁs’eﬁ%g%g % The term CL_6 acyl refers to a group - C(=0)R
with R containing 1-6 carbon atons. The term "aryl carbonyl” as used herein
means a 20 gropRcelo)bRY Miein RO ereigR =280 mio(ko .0.1@ the term
"benzoyl" as used here| nis an "arylcarbdnyl'" group V\/nerel n R7is phenyl.

The term "al kyl" as used herein denotes an unbranched or branched chai n,

A e YRS ELRR R RS L R el S BB

r esi dugoR@Rladiteiafachbdt® afy SRNHD QM OMB: atofss- 1 0 al kyl " as used



25 herein refers to an al kyl conposed of 1 to 10 carbon atons. Exanpl es of
al kyl groups or |ower al kyl groups include, but are not limted to, nethyl,
et hyl , prwpybio/i22@8opyl, n-butyl, i-butyl, t-butyl or pectmEP2l08612eNt Y],
neopentyl, hexyl, heptyl, and octyl. Wen the term"alkyl"” is used as a
suffix follow ng another term as in "phenylal kyl", or "hydroxyal kyl", this
is intended to refer to an al kyl group, as defined above, being substituted
30 wi t Mhenemnt pitivhals Ubsdﬂtiou@mlji Sasi8bERdred rheamptiidne sebsagicnslpeiesdribedllont oamed
group. Thus, for exa Phen Ialkﬁr" denotes the radical R R'-, wherein
R is &UpWEHyRceady. by neeéﬁle Recyrsanghal the Fieﬁeepﬁ%mehlﬂeeesf@mqsmr%@ﬁeu n

Wth t o]

2010/ 13309800 R0 ror a3y MRt MR i IRt o (impHpcorsonsihy

al kyl ensebstauted aincartxbatphespt@halhy wbahﬂuydd maidiycahys lnlcmplotmi@a hjznlro gar @ not

I|n1 ed to, benzyl phenyl ethyl, 3-phenyl propyl. The terms "arylal kyl" or

k?PbS%Hqgl nterpreted S|n1IarIy except R is an aryl radical. The terns

(het)arylalkyL or "(het)aral kyl" are interpreted simlarly except R is

opt i ondiheyphease apRfional bepdh érﬂeé%ﬁnaw cbgad 8wp or saypet bepresent raiddbatikhs  or
“hal o- 1 r MR ed

chain hygcljﬁ{l))(t:lglr1 lgg‘:l}]u%egél u(azq'\@gbrlé1 g’l!r ﬁ?ﬂ%gﬁénds 1 ?(5:13%5 %ﬁffi‘talt§ ggﬁé%rtglbﬁ Q‘oﬁgﬁ(b

nor e carBancat abs aens Imiltbdtd ﬂhenseb:ktmehts aptitheodirn@iyeconatagen at ons. The term

"al kyl ene” or "al kylenyl"” as used herein denotes a dival ent saturated

l'i near Thideacabbon if @dt Gafeidfo rhednupbtbGakeB) irtthe Megi¢eo§ roughGid) alohn@r a

branched saturated dival ent 10 hydrocarbon radical of 2 to 10 carbon atons

(e. ), Wigpbe tgsm "abpptCiy ysebarsepy 1)110“9?1 Maldis BIRREICA) r@@gc? wonedifistithatsapepby i n

t he ca t PRI, r

attac h%gtetg fin %%Aéﬁngﬁg 5 a"BSV%( 6i\{es ofrﬂﬁ?ﬁgfclag{\he@érsg Ica .%%:‘:{Prﬁgéﬁe t%ut are
not | i fabed" is@scdiedrbiyilte mdlfgtahmlnmmeal \raﬂlmmbbee\end l?elmttllfwsltatpd oyt bne,

1,1- dlnethylﬁg ylene butyl ene, 2- ethylbutylene. 15 The term "al koxy" as

used he&feife -an -0-al kyl group, wherein alkyl is as defined above.
"Lower al koxy" as used herein denotes an al kox % group with a "l ower alkyl"

group ASTIBHESHNNOENGs Qffqrmaty A ociarmlaéﬂkléwy cxBibiidagomerann TREPBIEC t o

an al r al i

o kEhcy s R BBl Sfoloh rhdre Mol ARG Sp e RSO AERHRIMEN rtdiBHom

| - pr opyhomygratioroaftaydovalently bimdey Ihgaso, gelh afout ydt@xyh tm)embmk oXyutotneisydeoerylly

including their 20 isoners. The droxyal kyl " as used herei n denotes

an al kyKiSt Hiqudibriygn ﬁ@raéteﬁlp&ktﬂ%ﬁem@}%‘flﬁu% fatergers pswdlyRredusg ainidt s on

di fferen, é"éllié*ﬁ%al%&%ﬁ él\%ﬁglf(ﬂ)e{‘t?egla?é:&glsg%nhﬁ/qu%)ﬁﬁlxug BF s mpolings. L BAdTS
aIkyIsuIFonyI ?y sul fonyl™ as used herein re ers to a group of

f or mul ositist Ofﬂﬁ eqhélbe'hm iRdelﬁndd:ﬂety)ln odlﬁmmayfeanEwen:lnm Vied 3o hmdethyéxaamﬂe aryl

.def i t et i
Ferafs By A aMehals ol Felorer syt deoas R e A RrSRaHRAE oal kyl
as def WBR; ReftRhols, (hBend 85 B pre@bﬁﬂﬂa@é&' feomvh ﬂ&@btro%&dtaut%hiékﬁ%ﬁle@léétaf&ldp as
used herein refers to a group of fornmula -NR wherein R is al kyl or

y
aryl réé?ie&)t@lé-l . CROH)sqlrydra@géﬁHdeC@Cl(B( @(:F@)-NHaﬁ_d - &PH)aNd wadypidine as
define 3QT cl oal ky u refers to a
st ur st S SRR e 1 ARTONTHEIAHSY The B! BET Tk oo
cycl opmeRydarylcynd heled gt lic GiE Hand plesere yxﬁieﬁmM{confpmb@bneﬂme@fc forms of

CyCI ooctyl. WD 2010/ 122038PCT/ EP2010/ 055227 - 24-
25  theé compounds.

Technical and scientific terms used herein have the meaning commonly understood by one of
skill in the art to which the present invention pertains, unless otherwise defined. Reference is
made herein to various methodologies and materials known to those of skill in the art. Standard
reference works setting forth the general principles of pharmacology include Goodman and

30  Gilman's The Pharmacological Basis of Therapeutics, 10™ Ed., McGraw Hill Companies Inc.,
New York (2001). Any suitable materials and/or methods known to those of skill can be utilized

in carrying out the present invention. However, preferred materials and methods are described.



"C37 cycloal kyl" as used herein refers to an cycl oal kyl conposed of 3 to 7
carbon atons in the carbocyclic ring. The term carboxy-al kyl as used herein
refers tovaroa/kRyi3snoi ety wherei n one, hydrogen at om hagChapaowepizated with
a carboxyl with the understanding that the point of attachnent of the al kyl
5 radical is through a carbon atom Th&24¢erm "carboxy" or "carboxyl" refers
to a -C»2H noiety. The term"heteroaryl"” or "heteroaromatic" as used herein
nmeans aV4ren4ls \eddeatsaind bhchied to Gviietttc@atndfardnhde hht i@ wih® dsscHptidmghdat

| east one aronmatic .ring_containi ng four to eight atons per ring,

i ncor p&rANPIeY A RdIERabip framgongnergial soukces apdess BHSTWISHEOEnai ni ng ring at ons
bei ng carbon, with the understanding that the attachnent point of the

het er oéfﬁlyldeﬁa@pnademlqu hpseip rlinaa/rbeeﬁp@mtedéo farmychemacally-rlsivinticambimations, hos e
skilled iy pet h,av‘ omahi 6 ;t han
their a}l? carh%toeﬁoagkc}llar er %3? s,ylfl gryil?ﬁ%ﬁpur 08 lgl rﬂﬂll%%n éntlon a

het e3 oatikbxgilloyp, dneeke M. ywharv&lesama acllegr @eused aas m&lfﬁllﬁﬁﬁgaﬁétﬁér teﬁxfmpl es
of heteroaryl noieties include nmonocyclic aromatic heterocycles_ havi ng to

6 ri ng i dEYRHa1: of ohwlrgrerdpbatipds Ntsadere refsuto ansalkyigroyrhias defined above,
pyri di pyl,, ng sgﬁsrtltﬂ]eﬁi '\x/qﬁfllloéle Ry {vgcﬁ LbioueR¥SEI8L ¥ frpﬂlyt'h@% ey clﬂ&ﬁg-ﬁ%x& rox azol ,

i soxazol e, I'azol e i sot hiazole, fFrazo I'ine A azol & and i axo
| i ne whihok, foaoxaopti¢, Cphdryallbod” saftastto amakkgll avotip havieg one wone phpnﬁfsebsmlhqnt@ne

or two sybsti.t ts selected fr droxy cyano, alk ,,alko t hi o,
| ower RAf GHSK VPGSE)FR%MH eayleﬁ%(f B\Ré?ylhénoﬁﬂwmmaﬁky P dupt ok ¥} group
al kg S%Iafn%@)b'ne tcht%écha%ﬂamﬁ{@ ﬁ%smﬂéﬂ%y | ﬁ'i@zd?@xya‘ﬂ&ﬁ' ¢l Ae 24 d&%&ﬁﬂ' by »

al kyl am noal kyl , d di al kyl am noal kyl", nitro, al koxycar bonyl

car bambytroxgpiopyle éf(baimyymethylaﬂklylbtd:lalpMyZ hyct[ow‘tmasrl,b%x&tdyhydrmbutyl 2-

A (M It R R G TN S A SRRt T

benzot khpRBRMIkyl” RAREPIAEHincQ sub&R ¥ BE¥RAR Y oupsem%blb@m erRnerm -
benzi sothi azol €. Bicyclic noieties can be optionally substituted on either

ring; N@if\)ﬁkielrrefe]fﬁeto mandfnsawlaém&yl qrsmcamalbylrgrwg) chtatrn i(hsfgera)amémér 0
at oyg ‘Eﬁeg%a%},rerg}egﬂg§%5&c% ﬁorahe F%ré ]é‘oal kyl" or "heterocycle" as used

her €l n monoval ent yclic radical, consisting of one

. " bref fo i . udi . Ui
oyt emahediitt eSh % 8 hafe R SeHe: %ﬁfou%l RS O BB B A BrdfafLof ng
het er O%Wéfsaﬂ(ﬂ h aefddriereii, Photerm(d?) MkglkarbBRd" WL&A Hefsin 8ot@&NAdbMp BE

i ndependently substituted with one or nore, preferably one or two

subst i tforamtls - @(e—rIC@BtveI@r@ncBmsml@d w@eﬁmsichere@ya > tefrowes aeflkyfers tD@\@WIai koxy,
| ower L r halo Ohdr X nitro,
al koxy Car @21% élyR cgnt h#<8|c%‘1rr‘§)1%llr1] gto ny e Stlej }}l‘chlb ‘?1 d% f/em aﬁs a

al ky af@rdﬂﬁﬁdﬂ ff)ﬁﬁlylh rC(&beRaﬂhd?@lﬁlR fs@nyryl gadilgy kl‘iebtlefr@ nb’érﬁﬂyln@s used herein is an

aryl sul fonyl am no, al kyl am nocar bonyl, arylam no carbonyl,

al kyl capiyéisytoan resoumy i)/\@réﬁlr%éﬁﬁhe&m no, unl ess otherw se indicated. Exanples
of heterocyclic radicals include, but are not limted to, azetidinyl, WO

2010/ 17038PCRIER? 09 050 HE AT derptes apymbtampl@ndrqubram@@chdm (Satpéqé¢dam0novalent
oxet anyl r ahydr of ura th| ophe v QXazaol i din
i avoriohgo L bR 1 1 G FRKAT R TRE R gRA hee

t et r ahyd bepyhanytain Eﬂkwmd@h@éldwéomﬁmnguab i6Chartoh agorek. i 1@ Olgam 1"riy |used
Commonl y used abbreviations include: acetyl (Ac}}( azo-bis-isobutyrylnitrile
(AIEN) hesnaterﬁ?fé it dkyloamppsedotbbiogth @ykangitans . ExeHanel oy Bswpélor}émr

tert b d
(Boczo) SEEREER ARt SRt pdphRi gl P&BW&@??&@& 5005 PO e
(CASRI\l)butybeﬂpgﬂtplg(;sopmtn;alnyéopéwz hekyIZheptydaaﬂMtWI dii m dazole (CDl),

1, 4-di azabi cycl o[ 2. 2. 2] oct ane (DABCO), diethyl am nosul fur trifluoride

( DAST) ,WhirbB 2yrhi ‘danganeisangs { divay ;folbvs’i_lngih@dtﬁéﬁt@ﬂﬁ@|a@[11f1“1ﬁyeﬁj]rlaﬂt@}’5oﬁne (DBN),
1,8- 10 di azabicycl o[5.4.0]undec-7-ene (DBU), N, N -dicyclohexyl carbodiim de
(DCO) , hzyel_mxmﬂésﬂf/ dhisas Wéﬁ*ilée‘é foarefer tejpg hllkzzslr RBP4 rﬁiéﬁl(@cwpve dicégybstituted

o oo P e s G R R P AR R B LR s for
( DI PEAXxap tpmﬁymmyr’mmmmaaﬂm R" 4wt e b pjb s atiey,randiRids (uDI\/AP) ,

N, N- di t hyl f d h | | f
(di phle y 5 Eﬂ&f gﬁﬂ%ﬁg‘i{%ﬁﬁ@)ﬁ qﬁ@@%ﬁ@%&ﬁh@ﬁﬂtm%%eﬁhpwas@éh? ocene
(dppf), 1 (3-

édil a St]ialght



di met hyl am nopr opyl) - 3- et hyl car bodi i m de hydrochloride (EDCl), ethyl (Et),
ethyl acetate (EtOAc), ethanol (EtOH), 2-ethoxy-2H quinoline- 1-carboxylic
aci d et hywoesteen2@(3EEDQ) , di et hyl ether (Et20), PCT/EP2010/055227

0- (7-azabenzotriazole-1-y1)-N, N, N N -tetranethyl uroni um

hexaf | uor ophosphat e acetic acid (HATU)-23-acetic acid (HOAc),

1- N- hydr oxybenzotri azole (HOBt), high pressure 20 |liquid chromatography
(HPLC) ,phbﬁ;ﬂal[aymaﬁgi will th%n the iaﬂdyidmw&tﬁmm&ﬂyibleﬂbB&ﬂy&ﬂ@ﬂea&ddlﬁMaﬁhe but

met hanol H&@é mel ting pmgﬁéégg MeS02- mss I }pél)ggl met hyl

acet oni¥f§ ilqtél ) bengyle sy b rapyld ary %é’é%lkﬁlma(ems)
nmet hyl ) C e h de
(NGR) | ‘F@@E%%é SRR SRR (R R AP *f%ﬁ Q‘eﬁ@ﬁ” R BEHARGY Sk

N- met hyhtpspreted sidolhey Chiddp) R' pyopridnailyum ail (nrraimlmmamhad]%l (PCO), pyridinium
di chromate (PDC), phenyl (Ph), propyl (Pr), iso-propyl (i-Pr), pounds per
squay e Th@@&n{spﬁalbampy’rdrdmle oWy dlkylr 0@ Motepglb Ak Y @cfefstto @rstribht or branched
tert- butyI dimethyl silyl or tBuMe2Si (TBDVS), triethylamne (TEA or Et3N),
2, 2, 6, chpigthydrpse ngs‘?sgfh&e.cenwénqg big/p Cf(u'b s whargip ghe op oty atpmeare

tr|fI “%@s"[’%&%&%ﬁﬁ%ﬁg Figf@gﬁnaq{%eﬁa@%i‘ , 2,6, 6- t et r amet hyl hept ane- 2, 6- di one

( TVMHD) nzotriazo -tet r amet hyl ur oni um 30
tetrafl orobo, TBT t hin r_chr r C tetrahydrofuran
(TrEy . HRRRTIgdsy ohyb”y FiEhef PRl SR ARy ke B oy a ¢

(TsOH Qﬂyd@{sl%lh radicaVe £6 lrdﬂﬁ@aarb@ﬂi ato@8 Y. g (6H,), Norurtetukthee sdutesdadivalanhydri de
( UNCA ) Conventi onal nonencl ature includi nﬁ the prefixes normal (n), iso

dedosarkey recied of 2 tq &9 earheny atoms(e.2), -GHYln eb- @Jax@{(tlﬁé)GHz-M@ﬂeSS e
510 ST AR e AT R AR 8

| UPAC hBV&tdEhecgmrtha sétnessm. Gufaatpies)of aboybamp radicads 1n|cm|zieelsmrateaﬁdt\hmltequnounds
encorrpass by prese i nven and wiithin th pe of the |nvent| on
are pr KIS ﬁtwﬁéemppﬂsﬁ% e léproﬂﬂ%%eelelx‘élﬁﬁﬂé’ = g"“ﬁr%&lﬁ’%l ons 5
whi ch f.glJigwape provided to enabl e those skilled in the art to nore
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three hydrogen atoms on different carbon atoms is/are replaced by hydroxyl groups.

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

wherein R is “heteroalkyl” as defined herein.

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

alkyl and aryl are as defined herein.

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

carbon atoms, i.e. cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl or cyclooctyl.
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"Cs cycloalkyl" as used herein refers to an cycloalkyl composed of 3 to 7 carbon atoms in the

carbocyclic ring.

The term carboxy-alkyl as used herein refers to an alkyl moiety wherein one, hydrogen atom has
been replaced with a carboxyl with the understanding that the point of attachment of the alkyl

radical is through a carbon atom. The term “carboxy” or “carboxyl” refers to a -CO,H moiety.

The term "heteroaryl” or "heteroaromatic" as used herein means a monocyclic or bicyclic radical
of 5 to 12 ring atoms having at least one aromatic ring containing four to eight atoms per ring,
incorporating one or more N, O, or S heteroatoms, the remaining ring atoms being carbon, with
the understanding that the attachment point of the heteroaryl radical will be on an aromatic ring.
As well known to those skilled in the art, heteroaryl rings have less aromatic character than their
all-carbon counter parts. Thus, for the purposes of the invention, a heteroaryl group need only
have some degree of aromatic character. Examples of heteroaryl moieties include monocyclic
aromatic heterocycles having 5 to 6 ring atoms and 1 to 3 heteroatoms include, but is not limited
to, pyridinyl, pyrimidinyl, pyrazinyl, pyrrolyl, pyrazolyl, imidazolyl, oxazol, isoxazole, thiazole,
isothiazole, triazoline, thiadiazole and oxadiaxoline which can optionally be substituted with one
or more, preferably one or two substituents selected from hydroxy, cyano, alkyl, alkoxy, thio,
lower haloalkoxy, alkylthio, halo, lower haloalkyl, alkylsulfinyl, alkylsulfonyl, halogen, amino,
alkylamino, dialkylamino, aminoalkyl, alkylaminoalkyl, and dialkylaminoalkyl, nitro,
alkoxycarbonyl and carbamoyl, alkylcarbamoyl, dialkylcarbamoyl, arylcarbamoyl,
alkylcarbonylamino and arylcarbonylamino. Examples of bicyclic moieties include, but are not
limited to, quinolinyl, isoquinolinyl, benzofuryl, benzothiophenyl, benzoxazole, benzisoxazole,
benzothiazole and benzisothiazole. Bicyclic moicties can be optionally substituted on either

ring; however the point of attachment is on a ring containing a heteroatom.

The term "heterocyclyl", “heterocycloalkyl” or "heterocycle" as used herein denotes a
monovalent saturated cyclic radical, consisting of one or more rings, preferably one to two rings,
including spirocyclic ring systems, 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
substituted with one or more, preferably one or two substituents selected from hydroxy, oxo,
cyano, lower alkyl, lower alkoxy, lower haloalkoxy, alkylthio, halo, lower haloalkyl,
hydroxyalkyl, nitro, alkoxycarbonyl, amino, alkylamino, alkylsulfonyl, arylsulfonyl,
alkylaminosulfonyl, arylaminosulfonyl, alkylsulfonylamino, arylsulfonylamino,
alkylaminocarbonyl, arylaminocarbonyl, alkylcarbonylamino, arylcarbonylamino, unless

otherwise indicated. Examples of heterocyclic radicals include, but are not limited to, azetidinyl,



o0 =/ 8-tert-Butyl-4-(2- hydroxynethyl-3- {1 - nmethyl-5 -[5 -(4-nethyl- p

Ip erazin-1 -yl)-pyridin-2- ylamno] -6-0 xo-1,6- dihydro -pyridin-3 -y1} -

phenyl ) - 3vp4etvfzy@8o - 2H benzo [f] [ 1, 4] oxazepi n-5- on@CU/EPRIOD5R2D 0 O

8-tert-Butyl-4-(3- {5 - [5 - (4-ethyl-p ip erazin-1 -yl)-

pyridin-2-ylamno] -1 - nmethyl-6-0 xo0-23;6- dihydro -pyridin-3 -yl} -2-
pyrrolidinyl, hexahydroazepinyl, oxetanyl, tetrahydrofuranyl, tetrahydrothiophenyl, oxazolidinyl,
thiazolidinyl, isoxazolidinyl, morpholinyl, piperazinyl, piperidinyl, tetrahydropyranyl,

thiomorpholinyl, quinuclidinyl and imidazolinyl.

Commonly used abbreviations include: acetyl (Ac), azo-bis-isobutyrylnitrile (AIBN),

5 atmospheres (Atm), 9-borabicyclo[3.3.1]nonane (9-BBN or BBN), tert-butoxycarbonyl (Boc),
di-tert-butyl pyrocarbonate or boc anhydride (BOC,0), benzyl (Bn), butyl (Bu), Chemical
Abstracts Registration Number (CASRN), benzyloxycarbonyl (CBZ or Z), carbonyl diimidazole
(CDI), 1,4-diazabicyclo[2.2.2]octane (DABCO), diethylaminosulfur trifluoride (DAST),
dibenzylideneacetone (dba), 1,5-diazabicyclo[4.3.0]Jnon-5-ene (DBN), 1,8-

10 diazabicyclo[5.4.0Jundec-7-ene (DBU), N,N'-dicyclohexylcarbodiimide (DCC), 1,2-
dichloroethane (DCE), dichloromethane (DCM), diethyl azodicarboxylate (DEAD), di-iso-
propylazodicarboxylate (DIAD), di-iso-butylaluminumhydride (DIBAL or DIBAL-H), di-iso-
propylethylamine (DIPEA), N,N-dimethyl acetamide (DMA), 4-N,N-dimethylaminopyridine
(DMAP), N,N-dimethylformamide (DMF), dimethyl sulfoxide (DMSO), 1,1'-bis-

15 (diphenylphosphino)ethane (dppe), 1,1'-bis-(diphenylphosphino)ferrocene (dppf), 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (EDCI), ethyl (Et), ethyl acetate
(EtOACc), ethanol (EtOH), 2-ethoxy-2H-quinoline-1-carboxylic acid ethyl ester (EEDQ), diethyl
ether (Et,0), O-(7-azabenzotriazole-1-yl)-N, N,N’N’-tetramethyluronium hexafluorophosphate
acetic acid (HATU), acetic acid (HOAc), 1-N-hydroxybenzotriazole (HOBt), high pressure

20  liquid chromatography (HPLC), iso-propanol (IPA), lithium hexamethyl disilazane (LiHMDS),
methanol (MeOH), melting point (mp), MeSO,- (mesyl or Ms), methyl (Me), acetonitrile
(MeCN), m-chloroperbenzoic acid (MCPBA), mass spectrum (ms), methyl #-butyl ether
(MTBE), N-bromosuccinimide (NBS), N-carboxyanhydride (NCA), N-chlorosuccinimide
(NCS), N-methylmorpholine (NMM), N-methylpyrrolidone (NMP), pyridinium chlorochromate

25 (PCC), pyridinium dichromate (PDC), phenyl (Ph), propyl (Pr), iso-propyl (i-Pr), pounds per
square inch (psi), pyridine (pyr), room temperature (rt or RT), fert-butyldimethylsilyl or #-
BuMe,Si (TBDMS), triecthylamine (TEA or Et;N), 2,2,6,6-tetramethylpiperidine 1-oxyl
(TEMPO), triflate or CF5SO,- (Tf), trifluoroacetic acid (TFA), 1,1'-bis-2,2,6,6-
tetramethylheptane-2,6-dione (TMHD), O-benzotriazol-1-yl-N,N,N',N'-tetramethyluronium

30 tetrafluoroborate (TBTU), thin layer chromatography (TLC), tetrahydrofuran (THF),
trimethylsilyl or MesSi (TMS), p-toluenesulfonic acid monohydrate (TsOH or pTsOH), 4-Me-
CsH4SO,- or tosyl (Ts), N-urethane-N-carboxyanhydride (UNCA). Conventional nomenclature

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



hydro xymet hyl -p henyl)- 3 ,4-di hydro -2H benzo [f] [1, 4] oxazepi n-5- one
0.008 1-4 0 0 z 0 -z O 8-tert-Butyl-7-chloro -4- (2-hydroxynethyl-3- {1 -
met hyl - 5 woO[2B10/12ea38pho | i ne- 4-carbonyl) - pyri di n-2- yl aRrCmaP2016/06522D- 1, 6-
di hydro -pyridin-3 -yl1} - phenyl)-3 ,4-di hydro -2H benzo [f]

[ 1, 4] oxazepi n-5- one 0. 946 -26-

10

15

customary meaning when used with an alkyl moiety. (J. Rigaudy and D. P. Klesney,

Nomenclature in Organic Chemistry, TUPAC 1979 Pergamon Press, Oxford.).

Examples of representative compounds encompassed by the present invention and within the
scope of the invention are provided in the following Table. These examples and preparations
which follow are provided to enable those skilled in the art to more clearly understand and to
practice the present invention. They should not be considered as limiting the scope of the

invention, but merely as being illustrative and representative thereof.

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

structure or portion of the structure is to be interpreted as encompassing all stereoisomers of it.

TABLE I depicts examples of compounds according to generic Formula A or generic Formulae

I-1I:
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8-tert-Butyl-4-(2-
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4-carbonyl)-pyridin-2-
ylamino]-6-oxo-1,6-

0.018
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The pyridinone and pyridazinone derivatives described herein are kinase inhibitors, in particular
Btk inhibitors. These inhibitors can be useful for treating one or more diseases responsive to
kinase inhibition, including diseases responsive to Btk inhibition and/or inhibition of B-cell
proliferation, in mammals. Without wishing to be bound to any particular theory, it is believed
that the interaction of the compounds of the invention with Btk results in the inhibition of Btk
activity and thus in the pharmaceutical utility of these compounds. Accordingly, the invention
includes a method of treating a mammal, for instance a human, having a disease responsive to
inhibition of Btk activity, and/or inhibiting B-cell proliferation, comprising administrating to the
mammal having such a disease, an effective amount of at least one chemical entity provided
herein. An effective concentration may be ascertained experimentally, for example by assaying
blood concentration of the compound, or theoretically, by calculating bioavailability. Other
kinases that may be affected in addition to Btk include, but are not limited to, other tyrosine

kinases and serine/threonine kinases.

Kinases play notable roles in signaling pathways controlling fundamental cellular processes such
as proliferation, differentiation, and death (apoptosis). Abnormal kinase activity has been
implicated in a wide range of diseases, including multiple cancers, autoimmune and/or

inflammatory diseases, and acute inflammatory reactions. The multifaceted role of kinases in key
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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
inflammatory disease, or an acute inflammatory reaction responsive to inhibition of Btk activity

5 and/or B-cell proliferation.

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

10  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 discase, Parkinson's disease, Alzheimer's disease, diabetes, septic shock, and

15 myasthenia gravis.

Included herein are methods of treatment in which at least one chemical entity provided herein is
administered in combination with an anti-inflammatory agent. Anti-inflammatory agents include
but are not limited to NSAIDs, non-specific and COX-2 specific cyclooxgenase enzyme
inhibitors, gold compounds, corticosteroids, methotrexate, tumor necrosis factor receptor (TNF)

20 receptors antagonists, immuno-suppressants and methotrexate.

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

and/or etoricoxib.

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

salicylates.



C-z/ z [/ | \ oz 8-tert-Butyl-4-(2- hydroxynethyl-3- {1-

nmet hy1- 5- [ 5- (nor phol i ne- 4-carbonyl)-pyridin-2- ylam no]-6-o0xo0-1, 6-
di hydr o- pyoi2diont23381} - phenyl)- 1,2,3,4- tetrahydro- b@eQoTm®EP2010/055227
[e][1, 4] di azepin-5- one 0.018 1-10 HN L. N N HO 40

10

15

20

25

-31-

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

phosphate, or prednisone.

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

thiomalate or auranofin.

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

dehydrogenase inhibitor, such as leflunomide.

Other embodiments of the invention pertain to combinations in which at least one anti-
inflammatory compound is an anti-C5 monoclonal antibody (such as eculizumab or
pexelizumab), a TNF antagonist, such as entanercept, or infliximab, which is an anti-TNF alpha

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
from methotrexate, leflunomide, cyclosporine, tacrolimus, azathioprine, and mycophenolate

mofetil.

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

myelogenous leukemia and chronic and acute lymphocytic leukemia.

BTK has been shown to be an inhibitor of the Fas/APO-1 (CD-95) death inducing signaling
complex (DISC) in B-lineage lymphoid cells. The fate of leukemia/lymphoma cells may reside
in the balance between the opposing proapoptotic effects of caspases activated by DISC and an

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

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

It has also been discovered that BTK inhibitors are useful as chemosensitizing agents, and, thus,
are useful in combination with other chemotherapeutic drugs, in particular, drugs that induce
apoptosis. Examples of other chemotherapeutic drugs that can be used in combination with

chemosensitizing BTK inhibitors include topoisomerase I inhibitors (camptothecin or topotecan),
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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 administration including continuous (intravenous drip) topical parenteral,

15 intramuscular, intravenous, subcutancous, transdermal (which may include a penetration
enhancement agent), buccal, nasal, inhalation and suppository administration, among other
routes of administration. The preferred manner of administration is generally oral using a
convenient daily dosing regimen which can be adjusted according to the degree of affliction and

the patient's response to the active ingredient.

20 A compound or compounds of the present invention, as well as their pharmaceutically useable
salts, together with one or more conventional excipients, carriers, or diluents, may be placed into
the form of pharmaceutical compositions and unit dosages. The pharmaceutical compositions
and unit dosage forms may be comprised of conventional ingredients in conventional
proportions, with or without additional active compounds or principles, and the unit dosage

25 forms may contain any suitable effective amount of the active ingredient commensurate with the
intended daily dosage range to be employed. The pharmaceutical compositions may be
employed as solids, such as tablets or filled capsules, semisolids, powders, sustained release
formulations, or liquids such as solutions, suspensions, emulsions, elixirs, or filled capsules for
oral use; or in the form of suppositories for rectal or vaginal administration; or in the form of

30 sterile injectable solutions for parenteral use. A typical preparation will contain from about 5%
to about 95% active compound or compounds (w/w). The term "preparation" or "dosage form"

is intended to include both solid and liquid formulations of the active compound and one skilled
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3-phenylpropionic acid, trimethylacetic acid, tertiary butylacetic acid, lauryl sulfuric acid,
gluconic acid, glutamic acid, hydroxynaphthoic acid, salicylic acid, stearic acid, muconic acid,
and the like; or (2) salts formed when an acidic proton present in the parent compound either is
30 replaced by a metal ion, e.g., an alkali metal ion, an alkaline earth ion, or an aluminum ion; or

coordinates with an organic base such as ethanolamine, diethanolamine, tricthanolamine,

tromethamine, N-methylglucamine, and the like.
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present invention unstable or compromising their therapeutic activity.

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

beneficial effect in patients.
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powder m x of the conpound in a suitable powder base such as | actose,

st ar ch,Fos pral edimitéstiatian,i axdsslysiosigead batycicn ebautdd/l m‘eitaﬂvyut HI0Ing/bg bodind
pol yvi rw rrolidine (PVP carri

Cavi 1y et rE O g cePian R e sr R anloa ™ sorubine adudipe Rpkeser

exanpl elailf d6aRs W RSwedn 43t 0.1 dg&sbA 560 alg/kged@twagw mBkd SreRireBACKadf rom
which the 10 powder may be adm ni stered ﬁ means of an inhal er. \Wen

des!® edboytolORumelke bedy weighbendypess areferred 1.0 anhelaut d0 ceglks ey weiapt et dppr

t t i i di ent .
2o o e o FAAMOhISE L P PR LA O Rhul 8 AL Rel GRS
trans deleyrawhe dalmugeamm@ﬁmgted@u ds\asinglel@odages: indiaded dedapasetypicalist ens

are advantageous when sustai ned rel ease of the. conpound is necessary 15 and

when petvEssh lcofpl Josness D €4y Qeﬂ?réafbrf’é?%m?%gﬁ lﬁttwtquwela rapligr dogagepyiidls i n
transd ive
solid gaég%%srt?% {}ﬁgprpglgﬁrr%g%% e| Cr?t gg? nlf:ﬂae%eagﬁ%ltsgﬁ%e %er’irgl ne%igb(lpb)zlglllﬂgﬁ
penkt r atdremerr hamabe optengm, effkmﬁoetl(ehndimdlealypaazatay cdaohet Qure- &-aydjpry skill in

Sust ai ned .rel ease deliv serted subcut aneous . to the
Subder AR TS aESEy ISty SRR e an S SOPTE Tt S0 8 ElRSH 0l at o
the conpayRd KnBwidgo G!nglllalcéQh&ﬁle%ﬂ%fe@%@tm@aﬁﬂwa@dﬂ &&anamaﬁlaber or a

bi odegr adabl e pol yirer, "e.g., polyactic acid. Suitable formulations al ong
Wwith phbﬂrmmemllyc@tfecmfr aewrs of tid aemposndsef thx preb @it entestien Brdexemi dissdsd n
Rem ngto q% Sci ence and Practice of Pharmacy 1995, edited by EE W
Martin, ﬂ/ﬁ?ﬁtﬁ ubl i shi ng Conpany, 19th edition, Easton, Pennsylvania. A
skill ed formul ation scientist may nodify the fornmulations within the

t ea@hi e pabrniddeutipepichiratibnstie peef@tplyiig enin UoREe GaneS 1 Quditibahitas for a

particul ar route of admnistration w thout rendering the conpositions of
the pr@satationverbdsndadigtoanitdases camkpripaRBPRETIHRA aLftitise PRREFEIE acti vity.

The no o r ble in
wnt e o 0 hplint 6508 Rl CandTRANBHR L BROEY b PERAIPLE AR ® ]
nodi fi dmcr@aqwnmab:t off peparhtédn, euch a8 phetatdd tablbtspcapselm; a)ld potvidek iavielswe| |
within the férdlnar skil] i he ar Wi, t hi n

in 0 th
or di narjPPORIF1 AP tainidostss Taetybe ot OB, A A b ?faﬂﬁlté]%‘sage
reghaTe e Ghe &) gpﬁgia&&ﬁur%er%@gppemegennﬁaaar ed rifgnage the phar macokinetics of
t he present conmpounds for maxi num benefi |aI effect in patients. WO

2010/ 122038PCT/ EP2010/ 055227
EXAMPLES

r&as al

Example 1. Preparation of 2-Nitro-4-tert-butyl-N-(2,2-diethoxy-ethyl)-benzamide:



-37- The term "therapeutically effective amount” as used herein neans an
anount required to reduce synptons of the disease in an individual. The
dose wi | Iwbeosndizess8ed to t he individual requirenents i nPeamEr2@ansi2eul ar
case. That dosage can vary within wide limts dependi ng upon nunerous
factors such as the severity of the di-3&ase to be treated, the age and
general health 5 condition of the patient, other nedicanents with which the
patient is being treated, the route and form of adm nigtration and the
preferences and experience of the nedical practitio i nvol ved. For oral
adm ni stration, a dai Dy _dysage of be en about 0.0J and about 1000 ng/ kg
body wei ght per day sholil d be appr opr ate i n nono Capx\and/or in

conbi nati on t herapy. S%ef NEt ween® about 0.1 and
about 500 ng/ kg body

» N@zmelght per day. Thus,

ange woul d be about 7 ng
to 0.7 g per day. The dally dosage can be adm i
or in divided dosages, typically between 1 and>5.dosages per day.
Generally, treatnent is initiated with smaller dosages which are | ess than
the OptzLﬁﬂimzﬂ@ﬁ%&ylbéﬁ%l&&Wﬁuﬁg 7 iR %ﬁ*@ﬂa@éd acTcBFdn?th%@gﬁni EhMCE 523955 by
smal | 15 increments until the optinum'effect for the individual patient is
r eached., &d) ofas etimi¢chiar FHE ki topm tnmpmeatrﬁ,rig7 dil shaeproprlediyt i (hemaal, I | |

b bl th d t I I

oot cags b ik, RN RO b bRl a0 Sl e ERA R R RE AR s G i
a t her apgédtiyGahiny-ped fy@réthyecadbddiindid ©f1. 5912 8 GRAPQ ) Qdﬁ]% Qfas b dPfoBBRRE by a
invention for a given disease and patient. 20 The phar maceut i cal

pr epar &eiabitis amoanpicas meshhydroxyhenzogsealydysterd he m@mww girpd at feom

P ePar alhQltulyf: BB ACHL O Qi Mol 435 QAL ARRLOREL AL P GUANt | T s
of the active conponent e unit osa e tormcan be a patka

pr epar atdrowastcdeviffawktag drineindidricd @ veli MIgR O R apuaat of SOGE\&nOﬁndB:If epanat, i on,

such as, packeted tablets capsules and powders in vials or anpoul es. Also
t he unif®! ? Qrekiyecromaiogrrhy an silica gely Flting W&S% ethpkasetatoin heganengga Ve fhse) f |

or +at nunber of any of these in packaged form
EXA“%ngeﬁégwpﬁmf@gs gegara |g%4of
2-Nitro-4-tert-butyl-N-(2,2-diethoxy-ethyl)-benzam de: WO

2010/ 120380¢2/ BRp& 2Gs 10652 2ifro- B &rt-blty Nt (epxo-dteyl)-benraglidsenzoi ¢ acid (1.5 g,
7 mmol , prepared according to J. Anl Chem Soc, 1955, 77, 5441) was stirred
in THF at roomtenperature, 1.7 d||sopropylethy® amne (13 nmmol, 2 eq)

was added, followed by 984 ng (7O 1.1 eq)_2-am no acetaldehyde
di ethylacetal. (3- 5 Di nethylzg;%g ropyl) e hyIFFarbodllnlde (1.55qg, 8
mmol, 1.2 eq) was added, feoll by a catal M aount (ca. 50 ngs)

hydr oxybenzotri azol e hydrate
for 16 hours, diluted with w

The m xt ve»was _&§ti nNoed at room tenperature
O,extract ed di ethyl ether 3x, the
et her layers were washed w ater, brine, dried over MgSO4. Renoval
of solvent under vaccum fol¥owed by chromat aphy on silica gel, eluting
with 25% et hyl acetate in hexanes, gave the itle conpound 0.950 g,
(MtH) ' = 224,

Added 2 ml 1 N aqueous HCl to 950 mg (3 mmol) 2-Amino-4-tert-butyl-N-(2,2-diethoxy-ethyl)-

benzamide stirring in 20 ml acetone at room temperature. Stirred 12 hours at which time 2 ml 1
15 N aqueous HCl was added and stirring continued for an additional 6 hours. The reaction was

diluted with water, extracted with ethyl acetate 3x, washed brine, dried MgSO4. Removal of

solvent under vaccum gave an oil, 717 mg of the title compound which was used in the next step

without purification.

Example 3. Preparation of 8-tert-Butyl-2-methoxy-1,2,3,4-tetrahydro-benzo[e][ 1,4]diazepin-5-

20 one:



Exanple 2. Preparation of 2-nitro-4-tert-butyl-N-(2-o0xo0-ethyl)-benzam de:
QJ0 1---(0-NO NH NH Added 2 ml 1 N aqueous HClto 950 ng (3 mmol)

2- Am no- awoento/faeisgl - N- (2, 2- di et hoxy- et hyl )- benzam de ®CIrmPRo1g/0532220 i
acetone at roomtenperature. Stirred 12 hours at which time 2 m 1 15 N
agueous HCl was added and stirring conB?nued for an additional 6 hours. The
reaction was diluted with water, extracted with ethyl acetate 3x, washed
brine, dried MgS™. Renoval of s©lvent under yvaccum gave an oil, 717 ngy of
the title conmpound which was used in the nexiN-step w thout purification.

WO 2010/ 122038PCT/ EP2010/ 0552 -39- 70 Rg¥10 % Pd on carbon was wetted
with a small anmount of net hay under argon ToNpth was added 717 ng (3
mmol ) 2-nitro-4-tert-butyl-N(2nex0—ethyl) zam de di ssolved in 20 n

met hanol . The flask was ev4d ed’and the atssphere replaced with hydrogen
gas using a 5 balloon as ba t, and the wxture was hydrogenated for 3
hours. The reaction was filte el ™t e under argon, the celite
washed with ethyl acetate. .80kvent was renoved under vacuumto give a
solid. NVR and LC/ M5 shows this to be a m xture of the title conpound and
8-tert-Butyl -3, 4-di hydro-benzo[e] [1, 4] di azepi n-5-0ne as a one to one .

mi xt ur €0 kil @ Wt ke Bd a8 sarbap s vettpd mithjacsarallgnound o Epgipned wndermpaginlgtthisn of

8-tert-But Wi, 2, ; di 0= 5--0ne:
o1 or (BT 7 0 i A PP a e BN o Al LB R B ol R B
met han@hethdsodliThe faylanab ovahydd ankéthe bBBBosphereZepaedd, with Byjrog@sgaaadiad aand t he

reaction was stirred for 16 hours. The reaction was_quenched w_th water,
ext rﬁac%éam ffﬁha”é%e%%?ttge §3%’ftu¥ﬁa‘§‘1‘§ela’d§%&eﬂ?‘tﬁg @H 31lpusy, dihg Aastien vgs ﬁi&fﬂé,d bri ne,

and dr itﬁ%ugl‘/ ELlitMIrdds argo! HERELWRHSHEIRYR gth?f‘&t%faté’. RN ARl GRALUEe
chromat ographed over silica gel eluting wth 80 %to 100% et hyl acetate in
hexanevatwngiovgivt heolid. NMReodpaUNE, shod/siiys tq ba-ipdixtu@ld thebitderpdrepdind and

P oS P Tk B ST OP R 2 90 2

il_l-gé(?&eeﬂs delty ag bgé mixture, which was used
without purification.

10 Example 4. Preparation of 8-tert-Butyl-1,2,3,4-tetrahydro-benzo[e][1,4]diazepin-5-one:

N N
o _\}—o o }
\
NH NH
e

275 mg 8-tert-Butyl-3,4-dihydro-benzo[e][ 1,4]diazepin-5-one was dissolved in 5 ml methanol.
Sodium cyanoborohydride (139 mg, 2 mmol, 2 eq) was added and the reaction was stirred for 16
hours. The reaction was quenched with water, extracted ethyl acetate 3x, washed saturated

15 sodium bicarbonate, brine, and dried over MgSQ,. Solvent was removed under vacuum and the
residue chromatographed over silica gel eluting with 80 % to 100% ethyl acetate in hexanes to

give the title compound, 98 mg, (M+H)'=219.

Example 5. Preparation of 2-Bromo-6-(8-tert-butyl-5-oxo0-1,2,3,5-
tetrahydrobenzo[e][1,4]diazepin-4-yl)-benzaldehyde:



WD 2010/ 122038PCT/ EP2010/ 055227 - 40-

8-tert-Butyl-1, 2, 3,4-tetrahydro-benzo[e][1, 4] di azepi n-5-one (420 ny, 2
mol ), 2,weoDbtwiesbenzal dehyde (2.03 g, 8 nmol, 3eq), XaoTmph@e/ 06227 Ny,

0. 02eq), and cesiumcarbonate (1.23 g, 4 nmol, 2 eq) were taken up in

di oxane (5.0mL) and a stream of argon-§&s was bubbled through 5 the m xture
for 1 mnute. The catalyst Pd(dba)2 (33 ng, 0.03 eq) was added and argon
was bubbl ed t hrough r an additional mnute. The resulting m xture was
seal ed under argoo=and stirred at_ 100 C for 18 hoyrs. The reaction was
cooled and filtered., Th coIIect Q solid we trjTurated W|th wat er and
filtered to give a e filtrat/e Wwas with this
solid, the solvent vroveJ_un accum and Mesi ch onatographed
eluting with 50% 10 [et hyl acet i n hexanes gave l@\/s lid, 81 mg. (M+H)'
402. Exanple 6. Preparation of 2-(8-tert-Butyl-5 -0 xid -1,2,3,5 -tetrahydro
-benzo [e] [1,4] diazep in 4- yl) 6- {1- nethyl 5-[5 - (nDrpho

i ne-4- carbonylﬂ % ] -6-0 xo 6- di hydro -erldin-S -y1} -
benzal delsyiddutyl-1.8,3, 4-tetrahydro enzo[e][l 4]d1azep1n—5 -one (420 mg, 2 mmol), 2,6-Dibromo-

2. Br Oy B Bb Lt UL W X8k mpio! B AL RRS N Lelibh oAz P8 - Y1)

- benzal

mol ), & ﬂ@bmzleq%x[e& t(almr ohil dlﬁv&né(ﬁaﬁﬂzgrayd)xs@wm df irgdn ghawhgiaibbied(throhegh, 5-
tetramet hyl - 3, 2] di oxapor ol 2- 1H pyri di n-2-one (0. 091 g, 1.0 eq),
xantyh %e@murﬁgfor bmyeptgqyh e%ﬁ@ ﬁd’t‘"\é‘%@? o 998 Weo addrsl 45d asE@Gyaswer e

taken W’F}Qd Hmﬁﬁ%}ﬂ@? by Q&‘dlﬁ&l %&t@ﬂf@regﬁtl%%%uéé%éaseélgﬁ ﬁﬁc‘f@r%%go%ra‘iiﬁn was

bubbl e rou m xt ure or 1 mnute eq)
was ad déﬂeémtdl(ﬁ)r"@bfmr WA fotmsbBhegtattiomouvagtcobled aad fddaidt Tbsnailleniedubhad wihe

reacti on was, heat on. and 0 C for 3. hoyr The
oot i ShpEe BEB G g e 0 as bt el i dine FRerS e kpmo Brdedte B ect 1 y
on a sighji® ahd&) v kdmdvied @nbéSkhcWirh ind ARYBR10Y bhroWBographed, eluting with 50%
2010/ 122038PCT/ EP2010/ 055227 - 41- acetate, then 4% Hin CHXCl2 to give

t hel® i rethyl eenigso imbexasesegaye ownlid o | thg. (Mﬂ‘l@; =22 60: 40 nixture (the title
conpound as the maj or conponent) with an inpurity and used w thout further

purifi i . .
o+ S3bAlle o PR S PSRRI S90S el et Mimgin -
car bonyd- ) - ﬁ]&ﬂiyd'ﬁ 54 mpksvliney- ca@odhybqyyil,dﬁr oliyiuneine}- 6—305(0 dl |G diBydyolpyridin-3-yl}-
-phenyl)-1, 2,3, 4-tetrahydrobenzo[e] [1, 4] di azepi n-5-one: Loo The 60: 40
nlxturémﬁﬁﬁm¥Wﬁ% previous step, with the maj or conponent being
2-(8-tert-Butyl-5- oxo-1,2,3,5-tetrahydro-benzo[e][1, 4] di azepi n- 4-y1) - 6-
{1-nethy1-5-[5-(nDrphoIine-4-carbony1)-

?Jé e, -

15 2-Bromo-6-(8-tert-butyl-5-oxo0-1,2,3,5-tetrahydrobenzo[¢][ 1,4]diazepin-4-yl)-benzaldehyde
(0.100 g, 0.23 mmol),1-Methyl-3-[5-(morpholine-4-carbonyl)-pyridin-2-ylamino]-5-(4,4,5,5-
tetramethyl-[ 1,3,2]dioxaborolan-2-yl)-1H-pyridin-2-one (0.091 g, 1.0 eq), xantphos (12 mg, 0.09

eq), and potassium phosphate (0.096 g, 2 eq) were taken up in n-butanol (3 mL) and water (0.5

mL) and a stream of argon was bubbled through the mixture for 1 minute. Pd(dba), (0.008 g,
20  0.06 eq) was added and argon was bubbled through for an additional minute. The reaction was

heated under argon and stirred at 100 °C for 3 hours. The reaction was cooled, solvent was

removed under vacuum, and placed directly on a silica gel column, eluted with 100% ethyl



10 pyridi n-2-yl am no] - 6- oxo- 1, 6-di hydr o- pyri di n- 3-y1} - benzal dehyde, 76 ng,
was dissolved in 3 M THF, and 3 ml absol ute ethanol was added. Sodi um
bor ohydr iwe 208/12g0381 eq), was added, and the reaction sPCTEPAH0O65220
m nutes, during which tine the reaction changed from purple color to
col orl ess. The reaction was quenched with water, and then 1 drop gl aci al
acetic acid was added. The m xture was extracted with ethyl acetate 3x, the
or gani Gcétapeethsn 40 blicOedinalH, amhece wcttiile LompauabalSa Sratvidrsali@ d76sag as!i60:40
bi carbonate solution and brine, dried over 504, filtered, and the organic
sol ventml?i@ﬁ%%%l“ﬂ%%ﬂp%é@é he TrpieT pRIEPQNGEL WA %ﬁ&%ﬁb@rdalﬁﬁ@&’l‘@%‘fr fughher c g
gel , Hhﬁ&% dnirst with methylene chloride, and then 3% nethanol in
nethyl &ne ¢ orlde to give the title conmpound as a white solid, 33 ny,
(N%FD = 637. Exanple 8. Preparation of

w gparphienab@ryereBhty k- ilyal]odlymcthyéS {@ern(tth)rl-ﬂc[j P@orph@linc-4-

2-12
2010 122 o p’ygﬁ%o Bgnac i £ s LS ToPE T 45 de iR dded ant

the re$%h£ﬂ@w1 (ﬂé& B8-308s-heat ed at refl ux for 40 hours. The reaction

m xture was coo o roomtenperature and then added ethyl acetate (150
m.) and with stlrrlng acetic acid was added to pH = 4, followed by dilution
with water (100 nL) and et hyl e (150 nmL). 5 ﬁﬁter p {XT oni ng, the

| ayers were separated and th shed t he organqc ayer wat er (3X
100nm.) and the et egad ers were dri &P m sul f at e,
filtered and conce tr:teo tal gi the title c npdund asla cqHorl ess oi
(16.919). 10 HYG ~hydroch|or|c aend Was/cooled in an ice

Lof THF was added d sti At 0 Cwth

bath and then ab .
-tert-Butyl - pheno W)-ethyl]- [ 1, 3] di oxane (8.48 g,

stirring was ad edN242-(

32.1 mol) slo |n THF (30nmL). After the ition was conplete the ice
bat h was renoved the resulting m xture S stirred vigorously at room
@edN(§d0nL) and the layers were

tenperature for93 N s. Then ether was ad
separated, and theL&p@anic | ayer was 15 extrac with water (3x100 nmL) and
finally dried over magnesium sulfate, filtered and concentrated to give the
title ddwdOutbomixtira filoingthe pyestiduwtaps Withike mejed componchebeiag 2-(Sttep Buiout

further r t 0 anpl Pre .

7 er ¢ oafitt S CRReHR Ao RAR Gt Sran IR b e Py it tvamerio e L5abamed 32, 1
nmo{ () pﬁdﬁlaicgmnum}@omq - @ihpdret aﬁl-ﬁ%ﬁ}obéﬂzhld@ﬁsdiewé hgstviag Bissidvoreis 3added
PCC (1 tion-w se. ter the addition was conplete, the

resul t inplgl ‘%E okitq gthangl fgp a%éuﬁO@um&@r@ygydm @H, | P%Whéddeéa@td on
m xt E?ZP%%%&@S&%%%%@ i sy QR B0 BL SRR SRR M1 85,

was conrobnksailadrreaPon vhcaidnohedoyitle mawfrmndhh@nhtimgr@mm aogticsicid was &hledel

eluting with a gradient of 2% ethyl acetate in hexanes to 10@6ethy| acetate
in hex rhégnl&rur%wa%axtf%edmh ehlaspatitk. 8 g rygRicombasdiagd pvaskisigyih

(M aagesous saturated sodium bicarbonate solution and brine, dried over MgSQy, filtered, and the
organic solvent removed under vacuum. The residue was chromatographed over silica gel,
eluting first with methylene chloride, and then 3% methanol in methylene chloride, to give the

title compound as a white solid, 33 mg, (M+H) = 637.

Example 8. Preparation of 2-[2-(3-tert-Butyl-phenoxy)-ethyl]-[1,3]dioxane:

Co
Oy Mo

Sodium hydroxide (3.46g, 1.3 eq) was taken up in water (20mL) and stirred for about 30

20

minutes. Then 3-tert-butyl phenol (10.0 g, 66.6 mmol) was added and the resulting mixture was



WO 2010/ 122038PCT/ EP2010/ 055227 -43- Exa nple 11. Preparation of
8-tert-Butyl -3, 4-di hydr o- 2H benzo[f] [ 1, 4] oxazepi n-5-one: 0

7-t ert - Buwolomhmeesan- 4-one (1.3 g, 6.36 nmol) was t akenPap/EPR010/055227

di chl oronet hane (11.25 nlL) and nethane sulfonic acid (7.5nm) and cooled to
0 C. Wth stirring at 0 C was added sod?2-um 5 azide (827 ng, 2 eq)
portion-wi se. The resulting m xture was stirred at 0 C for 3 hours and by
TLC anatiptsd st obertempeatun® ford0eniati@l. N, 2vel- Blfoin&ietlfy@n[ﬂi,ﬂidﬁtggané@ 9 ke neaction
m xture was poured 1 nto a 20% sol uti on of NaQ at Q C This
sol ut i 6A) wasadder ppiie resmlting mixAie 8es Berded ﬁéﬁﬂ‘P‘t f%AQ thr @Fé%PC%W@ Ruixture

di chl or,

weshed ‘CR beT s ke el gk s TR ORR CLol QRO dRP Sy RLm EHE
sul f at apldjs;@asfadldecbtoqﬂ{ anil ﬁdlumbdﬁiyrchmﬁ'dn whithndterc@00 arl)lapd etiyliacetate (150 mL).

chro h ilica elutin ith a gradient of 5% e ate
 Poxehlisd pegitogeg, H@f@r %fteé?léaf%fﬁﬁd Sncitban i Fer%awﬂaﬂw%&ﬁe {6

50' id (lbOEﬁQggﬂd (Mt 7t Be 15%AMLL dﬁgd o%r‘?ﬂ%@&hﬁrbuﬁﬁte filtered and

2- Brono- 6 tert- butyl 5-0Xo0-2, 3-di h 5Hoenzo[ ][ 1, 4] oxazepi n-4-yl)-ben

zaIdehwdawnﬁawéimgn@imﬁmﬂﬂGmmmmmdhydpobﬂbwbahaéﬁmgl1 4] oxazepi n-5-one (600

ng, 2.74 nmol, 2, 6-Di bronbbenzal dehyde (3 62g, 5eq), Xanthphos (71 ny,

0. 045e si.um.car t 5 eq) were taken up in dioxane (

5.3 nL%égﬁﬁﬂgggﬁeggﬁ?% ngﬂ%%ﬁmé}dﬂ %mB ghed t hrough the m xture for 10

m nutes. The cat al yst dba)2 (47 ng, 0.03 eq) was added and the resulting

m xture was 20 place@jﬁqger argon and stirred at9100 C for three hours. By

TLC, the reaction was | et g”&Rd after coolin i Xxture to room

tenperature, ethyl acetatd_ (1b and—water (|50 wer e added and t he

| ayers were partitioned and°separafed. The organg was further washed

with water (3X50 nL) and finally washed with brine (1X50 nlL) before it was

dried over magnesiumsulfate, filtered and concentrated. Purification by

col Utm Gsmeonetesyhaprmplasis asid (76anL Wero@pbudin 20 I8AETH BRROOAGES 20 L of THF
was added and stirred. At 0 °C with stirring was added 2-[2-(3-tert-Butyl-phenoxy)-ethyl]-

[1,3]dioxane (8.48 g, 32.1 mmol) slowly in THF (30mL). After the addition was complete the

ice bath was removed and the resulting mixture was stirred vigorously at room temperature for 3

hours. Then ether was added (300mL) and the layers were separated, and the organic layer was
15 extracted with water (3x100 mL) and finally dried over magnesium sulfate, filtered and

concentrated to give the title compound as a light yellow oil and used for the next step without

further purification.

Example 10. Preparation of 7-tert- Butyl—chrornan—4 -one:

20  7-tert-Butyl-chroman-4-ol (assumed 32.1 mmol) was taken up in dichloromethane (250 mL) and
with stirring was added PCC (14.36g, 2eq) portion-wise. After the addition was complete, the
resulting mixture was stirred for about 3 hours by which time the reaction was complete by TLC
analysis. About 250 mL of hexanes were added to the mixture and it was then filtered through a
pad of celite and the filtrate was concentrated. Purification by column chromatography on silica

25 gel eluting with a gradient of 2% ethyl acetate in hexanes to 10% ethyl acetate in hexanes

afforded the title compound as an off-white solid (3.838g) (M+H) =205.



-44- gel eluting with a gradient of 5% ethyl acetate to 30% ethyl acetate
afforded the title conpound as an off-white powder (793 ngy) (MtH)' =404.
Exanpl e 1O 2Proep203at i on of PCT/EP2010/055227
2-(8-tert-Butyl -5-o0xo0-2, 3-di hydro-5H benzo[f][1, 4] oxazepi n-4-yl)- 6-

{1-nmet hyl-5-[ 5- (nmor phol i ne- 4- car bony1)-4pyri di n- 2-yl am no] - 6- oxo- 1, 6-di hydro
-pyridin-3-yl} - 5 benzal dehyde:

2- Br omEx@anijfle il £ Rrepdthtydr SF-0cer=Rutgk8ld hiikly dvo SH-bana ] [[| f4]oxaZepth-5concazep

i n-4-yl)benzal dehyde (109 N, 0.27 mml), 1-Methyl-3 -[5 -(norpho

| i ne-4-carbonyl)-pyridin-2-ylamno ] -5 -(4,45,5-
t et ramet hy141, 3, 2] di oxabopobarR-y1) - 1H pyflidi ns2-one (179 ng, 1.5 eq),
XPHOS (8 nmg, 0.06 10 eq), (115 ng, 2 eq) were taken
up in n-butanol (2 nL) andSaat f0.5 nL) ‘and ty eam of argon was bubbl ed
through the m xture for 10 mnuteées. Then the catal'st Pd(dba)2 (5 ng, 0.03
eq) was added and the reaction was placed under argon and stirred at 100 C
for 40 7ricritB@sl-cHBymah-&-ardll Bsi, 6. %hﬁmbls&mtsitmnwmn d@hmr@thethaﬁm(lil 125wals) endo! ed
to roomtenperature and diluted with ethyl acetate (150 nl) and water (50

). %ethaalyé%fom .a@di% 55&9@@ P%‘h‘%ltoa‘?moct Mt Sipng at G d- avrs added wdyuni ¢

| a r b W th
br e (IO T T8 TREIRR LR I Syl gL E&%L%é%%ﬁ ate,
filter éFcL(émthlycsmﬁmtweatmdnoﬂ@wtairﬁmgmhﬁedml toynafPrieg) ao dic reectibhinmxtuay ers poured

o S0 RS SR, L B8 1 Rl G AL

Exanpl gneldit wEfg @)R?Jc?etd' With @khloromethane (3X50 mL and the combined dlchlorornethane
8-tert-Butyl -4-(2-hydroxynet hyl-3-{1-nethyl-5-[5-(norpholine-4-
car bonydyerpyeticdiashad yithbrino{ 12630omb). 1Tk aighyiddaycpyes diigd Gvuey Magnesium sulfate,

-282 y%@%@é@i h%ﬁ -G%H gégégtl?%]blyélﬁh?)%%i? ﬂ;la?orgra%hy OIY\tha gel eluting with a

2- (8- t girddiBi oy bYetBNQraid-iflhByehe o tod1h0de BBl fcktals éﬂf&&@@@a@ltﬂeéom&u& as a
{1- met hyl- 5- pho |ine-4-carbonyl)-pyridin-2-ylam no] -6-0

x0- 1, 6"&1@%&@)%3@4%(%&@)%@? benzal dehyde (0.27 mml) in isopropanol
(5m.) and THF (10 nL) at 0 Cwith stirring was added sodium 5 boro hydride
(21 rrg, t th esulting mxture
‘r‘r‘gﬁﬂ}ﬁﬁr eﬁﬂi}&'{bn ég?ajtgﬁoglé@? (rg t%%ﬁyﬁ% \é(§d2 %ﬁ%‘ygﬁbg%}m s indicated that
the re&em@ﬂ[bempmzeyb wazdlthehydext ure was diluted with ethyl acetate
(150 nL) and water (50 nlL). The layers were partitioned, then separated and
the organic layer was further washed with water (3X%0 nL) and then finally
washed witd brine ((1X50 ). The ethyl acetate layex was dried over 10

magnesi @im{sul fate, fi I t erled é:’lnd concentr at ed. '@ cation by Thin Layer
Chr omat 6gr a on silT el uting V\/ltl"b10% pt-hanol i n di chl or onet hane

af forded_t e 4
Assay Dat & Brutdn's tyrosi ne ki nase (Bto_4 'won Assay 15 The assay is

a capture of radioactive 33P phosphoryl at roduct through filtration. The
i ntgyactions of Btk, bi oti nyI ated SH2 pepti@e substrate (Src honol ogy), and

e oot ERr Gt Eahe b Suh SRR T AR Doy Srhel LGl s ar e
det ect enydehGHOLS. éi%atse@nxaﬁﬁﬁmr(nﬁl t)fe)as savedsantcdondr! (123! yargpy! ene

(G einer) and 96-wel drophilic filter
were taken up in dioxane ( 5.3 mL) and a strearn of Argon gas was bubbled through the mixture

(94 ), (MH)' =638.

for 10 minutes. The catalyst Pd(dba), (47 mg, 0.03 eq) was added and the resulting mixture was

20 placed under argon and stirred at 100 °C for three hours. By TLC, the reaction was complete
and after cooling the mixture to room temperature, ethyl acetate (150 mL) and water (50 mL)
were added and the layers were partitioned and separated. The organic layer was further washed
with water (3X50 mL) and finally washed with brine (1X50 mL) before it was dried over

magnesium sulfate, filtered and concentrated. Purification by column chromatography on silica



20 plates (MIlipore). Concentrations reported here are final assay
concentrations: 10- 100 nM conpounds in DVSO (Burdick and Jackson), 5-10 nM
Bt k enzyrwo(2bigr2e@gged, full-1ength), 30 nM peptide Sub®CTaPR010/055227

(Bi oti n- Aca- AAAEEI YGEI - NH2), 100 nM ATP (Sigma), 8 nmM i m dazole (Sigma, pH
7.2), 8 mM glycerol-2-phosphate (Signme$#4- 200 nM EGTA (Roche Diagnostics), 1
mM WMnCl2 (Sigma), 20 nM MgCl2 (Signma), 0.1 mg/ ml BSA (Sigma), 2 nMDIT

( Si gma)eel dluidiyp Witkia gddfferd bP5{AstRylshbemie to 20% ahylepttan diond glepd efle sempaads
(Amersham), 50 nM EDTA WO 2010/ 122038PCT/ EP2010/ 055227 -46- (G bco), 2 M
NaCl ( Gapabpif-wwhifg neycdsid7Bomph@d pibre4-aci d (G bco), microscint-20 (Perkin
Elmer). 1C50 determ nations are calculated from 10 data points per conpound
utilizi A4S dar,d, 96r yen A3 A Y, te.nOne
contro l%&m rgﬁdégﬁglviﬂp{fn%ﬁo%ﬁpg??gﬁ %g"T ?@?Jém\%ef?zo t esﬁ @c’iﬂgﬁ%}é@h@ Eﬂ) ate
and eadh{lphmathyl-hd§-(memphohine-d-cattyopiy Yalyirylin-2-ggponal6-owerlgd-diblyditoeplridm-Ball f- | og
sta[ﬁi n atl ilog uM and ending at 3 nM The control conpound was

sta oég{?ﬁ%‘i? Y9Background was counted in the absence of peptide substrate.
Total activity was determned in the presence of peptide substyate. The

foll ow ng protocol was used to determne Btk inhibition. 10 1)
preparation: The test conpounds were diluted at half-log i
assay buffer (imdazole, glycerol-2-p phat e, (;EGT,A M C12,
Bead preparation | a.) ri Beads by cantyi o
b.) reconstitut% beads with P d EDTA t g -produce
15 3) Pre-incub aetion nMw°w't hgut substrate (as

Cl2, BSA). 2)

g
N20% bead sl urry
buffer, DTT, ATP,

33P ATP) and nix Wt H siser ha\sgfy buf f er, T, ATP, 33P ATP, peptide
substrate) 30€7Tor 15° T, + 0 start assay,xpfe-incubate 10 uL Btk in

enzynme buffer i dazol e, gl ycérol -2-phosphate
conmpounds for 10 min at RT. 5) Add 30 uL rea€fti
substrate to namg conmpounds. 20 6) | ncubate 5 P total assay m x for 30
mn at 30C 7) TrLa/nsfer 40 uL of assay to 150 uL bead slurry in filter
plate to stop reaction. 8) Wash filter plate after 30 mn, with follow ng

st eps &-Brodnoc@88-tert-biNaEi-o30)2, 3 dibydsesdbeniaCf][ o blokadepinady yDbeabispibr (169 aci d
25¢.) L X ZPPmmo R PVt A [ £UES S hd re-4-chrbanyi§ 3G idh- 2SI 24 s BT

tetramethyl-[ 1,3,2]dioxaborolan-2-yl)-1H-pyridin-2-one (179 mg, 1.5 eq), XPHOS (8 mg, 0.06

B§%)ri and 104 of test
n

xture without or with

10 eq), and potassium phosphate (115 mg, 2 eq) were taken up in n-butanol (2 mL) and water (0.5
mL) and a stream of argon was bubbled through the mixture for 10 minutes. Then the catalyst
Pd(dba); (5 mg, 0.03 eq) was added and the reaction was placed under argon and stirred at 100
°C for 40 minutes. By TLC analysis the reaction was complete, so it was cooled to room
temperature and diluted with ethyl acetate (150 mL) and water (50 mL). The layers were

15 partitioned and then separated and the organic layer was further washed with water (3X50 mL)
and then finally washed with brine (1X50 mL). The ethyl acetate layer was dried over
magnesium sulfate, filtered and concentrated. Purification by Preparative Thin Layer
Chromatography on silica gel eluting with 7% methanol in dichloromethane gave the title

compound as an off-white powder (168 mg) (M+H) =636.

20 Example 14. Preparation of 8-tert-Butyl-4-(2-hydroxymethyl-3-{1-methyl-5-[ 5-(morpholine-4-
carbonyl)-pyridin-2-ylamino]-6-oxo-1,6-dihydro-pyridin-3-yl}-phenyl)-3,4-dihydro-2H-

benzo[f][1,4]oxazepin-5-one:



10) Add 50 uL mcroscint-20 and count 33P cpmon scintillation counter.

Cal cul ate percent activity fromraw data in cpm percent activity = (sanple
- bkg) / woaval12a638i vity - bkg) x 100 30Cal cul ate | C50 Promprp@nnsszR?
activity, using one-site dose response signoidal nodel vy = A+ ((B- A /
(1 +((x/ ©D)))) W 2010/ 122038PCT/-#2010/ 055227 -47- x = cnpd cone, y =
%activity, A=mn, B=mx, C=1C0, D=1 (hill slope) Inhibition of B
cell activation in whole blood neasured by CD69 expression\A procedure to

3 Nng restrictions:
ood is coIIectgglby veni pwncture into

3 nghjth sodi umtNepdr | e conpounds are
diluted to ten ti ired starting d concesitration in PBS (20x),
fol | owed by three/fq1 dilutions In 0% DMSO in PBS to produce a

ni ne poi nt dose-r onse curve. 5.5pl of each conpound dilution is added in
10 duplicate to a leg-mell V bottom pl at e akytical Sales and Services,
#59623- 23) ; 5. 5u1° of} 10% DMSO i n PBS i s added kgocontrol and no-sti nul us
wells. HAB (100ul) ig¢§dded to each well, and after mxing the plates are

i ncuba 7. .. B 0% humi,di t 3 I Nyt 8S, F )2

ot |- e s ety REP AT L S80S 5 SR8 Ut on,
50ug/ M{mbiphalin€-dnacsdhlhipyeidin-2-§laatde)do-boo-aas tihvedolpyi ke 851} -bhieaiehgdd mul us
wells) with 15 m xing and the plates are incubated for an additional 20

P?)ur s. (A27mHaoly Hﬂlls‘éﬁmpﬁ@l Smkbid THE (Hamle At 0 Samptheséirriteewasrddsd seHURi t h
the nodr ! "o
phar s SO BHREE1RE) B R e Batiipas bbb d e AR TR e

#555533)irrbdat BOmnemptretyre ftr 43 Hinuted TOL, andlRB%oiddicdtet] thyt the nedcticedraar e

i nduced control, unstained and. sipgle stain or_conpensat_ion adj ustments
and i ni®PMRICIGY) g GuxEs W%@@l_te%}tggwaﬂ a7 D O %%%%t%#@ﬁ%md%ﬁaws

Phar m Rgen,kyisendu e cABREBA MeRISMiHa B Trth@ehsREALARR WG (3RBO HIfuged
at 1800 rpmfor 5 mnutes. Supernatants are renpved via suction and the

r emai niang theel finetly wasked witle bring@il KSWntlh. dhoetet adetdte bfyel wartraaddveyen Lyse
Buf fer, and .pl at are spun, down .a ore. .Supernatants.-are aspirated and
R gt el PR L R e e e S R e
spin, tsil{%a?épcﬁﬁ MWy AR §%AhShARITRY 8idh RS &8 calffor@dderhe bitlé eSMPRERANRA light 180ul
of FACs buffer. Sanples are transferred to a 96 well plate suitable to be
run on #eEPENET 6% ne). (Msy Bt er8on the BD LSR Il flow cytoneter. Using
appropriate excitation and em ssion wavel engths for the fluorophores used,
data ar iyed and percent positive cell values are obtained using Cel
Quest Butd Results are initially analyzed by FACS anal ysis software
(Flow Jo). The 1C50 for test compounds is defined as the concentration

whi ch Jutatstgases kinass Bk) mbilpeorcAsdagge of CD69- positive cells that are

gt E AR (R S RN R

interactions of Btk, biotinylated SH, peptide substrate (Src homology), and ATP lead to

Vacut ai ner tubes anth

phosphorylation 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
20 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), 1

mM MnCl; (Sigma), 20 mM MgCl, (Sigma), 0.1 mg/ ml BSA (Sigma), 2 mM DTT (Sigma), 1
25 uCi*P ATP (Amersham), 20% streptavidin sepharose beads (Amersham), 50 mM EDTA



WO 2010/ 122038PCT/ EP2010/ 055227 -48- for the no-stinmulus background). The

| C50 val ues are cal cul ated using XLfit software version 3, equation 201.
Repr esentwizom/erspound data for this assay are |isted lper@mrmomw/oizbie 11.
TABLE 11. Conpound Hurman Wol e Blood (11-1M 1-1 0.016 1-3 0.008 1-7 0.111
1-8 0.096 5 Inhibition of B-cell Acti¢¥@ation - B cell FLIPR assay in Ranps
cells Inhibition of B-cell activation by conpounds of the present

I nvent i(Giibcb, 20IMoaEIt(Gaticagl 2oyl Matier/M%iphgsphbfic efifl €Gibcos, riib®séiesL0 (umpaunds
on anti-IgMstinulated B cell responses. The B cell FLIPR assay is a cell
based filMEDi onal method of determining the effect of potential
ICso determinations are calculated from 10 data points per compound utilizing data produced
from a standard 96-well plate assay template. One control compound and seven unknown
5 inhibitors were tested on each plate and each plate was run twice. Typically, compounds were
diluted in half-log starting at 100 uM and ending at 3 nM.The control compound was
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.

10 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
15  3) Pre-incubate reaction mix without substrate (assay buffer, DTT, ATP, **P ATP) and mix with
substrate (assay buffer, DTT, ATP, **P ATP, peptide substrate) 30°C for 15 min.
4) To start assay, pre-incubate 10 puL Btk in enzyme buffer (imidazole, glycerol-2-phosphate,
BSA) and 10uL of test compounds for 10 min at RT.
5) Add 30 uL reaction mixture without or with substrate to Btk and compounds.
20  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 uL NaCl
b.) 3 x 250 uL NaCl containing 1% phosphoric acid
25 c.) 1x250 uL. H,O
9) Dry plate for 1 h at 65°C or overnight at RT
10) Add 50 uL microscint-20 and count **P cpm on scintillation counter.
Calculate percent activity from raw data in cpm
percent activity = (sample — bkg) / (total activity — bkg) x 100
30 Calculate ICso from percent activity, using one-site dose response sigmoidal

model

y=A+(B-A)/(1+(x/0O))



10 inhibitors of the intracellular calciumincrease fromstinulation by an
anti-lgM anti body. Ranos cells (human Burkitt's |ynphoma cell |ine.
ATCC- No. whBl2et0t8)38were cultivated in Gowh Mdia (desecirmpdolossize). One
day prior to assay, Ranpbs cells were resuspended in fresh growh nedia
(same as above) and set at a concentra#fon of 0.5 x 106/nL in tissue
culture flasks. On day of assay, cells are counted and set at a
concentration of cinpd cb@b/yr % BctBitgWh- ik iBa= HaxsapplGaantadhiti didpd)i UM
FLUO- 3AM ( Tef Labs Cat No. 0116, prepared in anhydrous DVMSO and 10% Pl uronic
aci d) i _IIS ue ulture f.lask, and incubated at 37C (4% C2) for one h.

~ Lacyatjond glg Rogdmgasused by RAO SXDTESHIAY j f ygati on (5min,
1000 rW}rocéﬁﬁ ?00@&(4393161[1 fdﬂfﬁglﬁﬂﬁﬁcﬁﬁ tc(glggfersé Bedi P&l p-rldiat (racqﬂQf@tl n of
cells/nlL" and t di spens into 96-wel Dl ysi ne coat ed % ack/c ear
pl at es H&ﬂs(ﬁahumlwnbtéﬁéﬁsg@)foﬁmw& x 105 cells per well. Test conpounds 20
wer e added at various concentrations ranging from 100l LLM to 0. 03i uM (7

concent atl on ta al.l o 0 i ncubat h cells.for
oo F R AR (BT e i D Bo R v b RS 851 Fodb eyttt
ug/ a0t tSavhRfbReBl Blesdis céiddctdihy ‘?e(ﬂ%ﬂm@til}e AfdVadhiner tubes
2010/ 122038PCT/ EP2010/ 055227 - 49- rreasured on FLI PR (Mol ecul ar Devi ces,

capt ur @gtwqaﬁgl@?do’flﬂg@dmn hepsri dest @gmﬁgu@swweémewws the desgeshstitisgr  at

Logl ut DA StbpR o ELS D RiBugq s By S Mt ip AEA0DREAMRAN | P

Summi t tBbaldachnaine gyinCddscNespdnbe &itde 055111 ek iSosknpenrdydityiah ¢ {dds¥ it r ogen
Cat. No. 11360-070). FL]PR buffer: HBSS (Invitrogen, .Cat-No. 141175-079),
2 M Cadtpliats torarebi-Nsll Vobottsm plate Epabticpntal ?Sraé‘gé?m@ét #9623 23530310 86) |

2.5mMM 906
11mM Gagggggm(%?lglén%s Mde@ @%12%(1830(1%1%%@%%1? Agsﬁ\ﬁé@'gmbc}%ﬁ%& éaldnl or Zjer
t o achiveolle anhattdringhmgtthd platels ascsisaybatwlet 8ACT 8ol @0,, dD0%0MntidikWfor38 i ut of 10
nmM conmpound sj.oc tio ma i O..is a i t t 76 jut of
FLI PR BUFE?. OoR, @%@f a%bﬁ%%%ﬂ@“é?@%m@@ad} %‘gﬁf%-g‘h @Méfa?@gﬁfai Bi onek
5088 ;%Qﬁ%lbﬁ w@%ﬁﬁ{al cérf‘c%Hﬂrétidﬂg id d&ld&dﬂ?o éa@h M%W(Q&eﬂi dh%b%ﬁ@%%ls%v&hl cl 8
x 1067 rnlzlng@n;i thooplgtes m@sawbaﬁad fmnm ayttiut@nal Eﬂ hmr@l Autharend rétheaddwurn cal ci um

Foor | RBuSeh. S2h0s s Rl A AR Rb Bob Rl ARD ARl DT 1 ik Rfpugese! ' ne

Mol eculaﬁfl-}mﬁamszﬁmlﬁlﬁh@mh% #8585231 a{d/csﬁzoculeApgn\tu)m a8 B HWAIECDANEBIH C50
was det erm ned usi ng a non- 20 linear curve fit g hPad Prism softvvare)

Phar mad@atmiggen %iﬁq‘vé &) for én sigites; hed Kub) e 602CHIo v slioinelaadre fidaescon vi a
severalc, oyt st qga @Bﬁé gtrglgg%rdc% geld#%ﬂ%agjugtmeﬁts@ﬁﬂqﬁhgt voragPetifdon for

Oral Adm ni S n i ent
20  Samples are then lysed with 1ml of 1X Pharmingen Lyse Buffer (BD Pharmingen # 555899),

and plates are centrifuged at 1800 rpm for 5 minutes. Supernatants are removed via suction and
the remaining pellets are lysed again with another 1ml of 1X Pharmingen Lyse Buffer, and plates
are spun down as before. Supernatants are aspirated and remaining pellets are washed in FACs
buffer (PBS + 1% FBS). After a final spin, the supernantants are removed and pellets are

25 resuspended in 180ul of FACs buffer. Samples are transferred to a 96 well plate suitable to be
run on the HTS 96 well system on the BD LSR 1II flow cytometer. Using appropriate excitation
and emission wavelengths for the fluorophores used, data are acquired and percent positive cell
values are obtained using Cell Quest Software. Results are initially analyzed by FACS analysis
software (Flow Jo). The IC50 for test compounds is defined as the concentration which

30 decreases by 50% the percentage of CD69-positive cells that are also CD20-positive after

stimulation by anti-IgM (average of 8 control wells, after subtraction of the average of 8 wells



Active ingredient 20.0% Lactose 79.5% WO 2010/ 122038PCT/ EP2010/ 055227 - 50-
Magnesi um st ear at e0. 5% The i ngredients are m xed and di spensed into

capsul es wonvawneesg about 100 ng each; one capsul e woul #CREPR@RIOFRRE a
total daily dosage. Conposition for Oral Admi nistration (B) Ingredient%
w./wt. Active ingredient20.0% Magnesi-é#a st ear at €0. 5% Cr osscar el | ose

sodi un. 0% Lact ose76. 5% PVP (pol yvinyl pyrrolidine)l.0% The ingredients
are corfbi thedoatithugisdakt@bed)uThagCs0 sahosent caudhtcassingXisnabfiwdReversion 3,
formulation 5 is then dried and fornmed into tablets (containing about 20 ng
of act i*gBaOHMdund) with an appropriate tabl et nachine. Conposition for
Oral Administration (C) Ingredient% w./wt. Active conpound Fumaric acid

Sodi Umpell Qe ey MNRIkPun® B @RS hRI00) arPREEPBA FiRAUbRUED SUgar

TABLE II.
Compound Human Whole Blood
(uM)
I-1 0.016
I-3 0.008
1-7 0.111
I-8 0.096

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

10  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°/mL in growth media

15  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% CO,) for one h. To
remove extracellular dye, cells were collected by centrifugation (5Smin, 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

20  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 ug/mL anti-IgM (Southern Biotech, Cat-No. 2020-01) and



1.0g 0.59g 2.09g 0.15 g 0.05 g 25.5 g WD 2010/ 122038PCT/ EP2010/ 055227 -51
- Sorbitol (70% solution)12.85 g Veegum K (Vanderbilt Co.)1.0 g

Fl avor i ngwoQ88)/12203€0! ori ngs0.5 ng Distilled waterq.s. t®CTOP20m0/03527
ingredients are mxed to forma suspension for oral adm nistration.
Parenteral Formulation (D) Ingredient%./wt. Active ingredient0.25 g

Sodi um Chl ori degs to nmake isotonic Water for injection tol00 m The active
i ngr edingfabured odlaFIOPRENdldtulir PRK IckQRagturds iday@too6fwll plieeasin®n COD
sufficient quantity of sodiumchloride is then added with stirring to nmake
the solcﬁmP@rW]lﬂ%Eﬂ%%PElaS% 4SOt sx6Hatiog)-made 5 up to weight with the

remai nder of the water for injection, filtered through a 0.2 mcron

nmenbr ang, (flé/h%%rsand packaged under sterile conditions. Suppository

For mul at 1 on Ingredient% wt./wt. Active ingredientl. 0% Pol yet hyl ene

gl ycol Grooty¥lc8inPdiRMT hidlemedignyweith L40@82dhcE%vitrogen, Cat-No. 61870-010), 10%

5 Fetal Bovine Serum (FBS, Summit Biotechnology Cat-No. FP-100-05); 1mM Sodium Pyruvate
(Invitrogen Cat. No. 11360-070).

FLIPR buffer: HBSS (Invitrogen, Cat-No. 141175-079), 2mM CacCl, (Sigma Cat-No. C-4901),
HEPES (Invitrogen, Cat-No. 15630-080), 2.5mM Probenecid (Sigma, Cat-No. P-8761), 0.1%
BSA (Sigma, Cat-No.A-7906), 1 1mM Glucose (Sigma, Cat-No.G-7528).

10 Compound dilution details:
In order to achieve the highest final assay concentration of 100 uM, 24 uL of 10 mM compound
stock solution (made in DMSO) is added directly to 576 uL of FLIPR buffer. The test
compounds are diluted in FLIPR Buffer (using Biomek 2000 robotic pipettor) resulting in the
following dilution scheme: vehicle, 1.00 x 10* M, 1.00 x 107, 3.16 x 107, 1.00 x 10°, 3.16 x 10"
15 7,1.00x 107,3.16 x 10*.

Assay and Analysis:

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 ICsy was determined using a non-

20 linear curve fit (GraphPad Prism software).

Pharmaceutical compositions of the subject Compounds for administration via several routes

were prepared as described in this Example.

Composition for Oral Administration (A)

Ingredient % wt./wt.

Active ingredient 20.0%

Lactose 79.5%



WD 2010/ 122038PCT/ EP2010/ 055227 -52- The ingredients are nelted together
and m xed on a steam bath, and poured into nolds containing 2.5 g total

wei ght . Twpi2es/128@8nul ati on (F) | ngredi ents grans AcPCy&reanjsizad 0. 2- 2
Span 60 2 Tween 60 2 Mneral oil 5 Petrolatum 10 Met hyl paraben 0.15 Propyl
par aben -50-

Magnesium stearate 0.5%

The ingredients are mixed and dispensed into capsules containing about 100 mg each; one

capsule would approximate a total daily dosage.

Composition 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
5 s then dried and formed into tablets (containing about 20 mg of active compound) with an

appropriate tablet machine.

Composition for Oral Administration (C)

Ingredient % wt./wt.
Active compound 10g
Fumaric acid 05¢g
Sodium chloride 20¢g
Methyl paraben 0.15g
Propyl paraben 005¢g

Granulated sugar 255¢g



0.05 BHA (butyl ated hydroxy anisole) 0.01 Water g.s. 100 Mouse

Col | agen-i nduced arthritis (nCIA) 5 On day O mce are injected at the base
of the tawb2oro/ens8ral spots on the back with an enul si @eaTaP20ippES2RT
Collagen (i.d.) in Conplete Freund' s adjuvant (CFA). Follow ng coll agen

i muni zation, aninmals will develop art-htitis at around 21 to 35 days. The
onset of arthritis is synchronized (boosted) by system c adm nistration of
col 'agen i n | ncongbsitel (Foguaditisnndj uvant12(dsFA;, i.d.) at day 21. Aninals are
exam ned daily after day 20 for any onset of mld arthritis 10 (score of 1
or 2; see score description below) which |s the signal to boost. Follow ng
boost, mce are sc¢GFEH KAy 28 é@‘&}lh can¥iBdat e t herapeutic agents for the
prescribed time ( typically 2-3 weeks) and dosing frequency, daily (QD) or
tw ce-daily (BID)pRatind0! | agen-induced @gishpitis (rC A WO

2010/ 122038PCT/ EP2010/ 055227 -53- On day 0O, rats are injected with an
emul si on of Bovine Type Il Collagen in |Inconplete Freund s adjuvant (IFA)
is injected intrafelmagsy (i.d.) on sevelamg ocations on the back. A
booster injection of collagen emulsion is given around day 7, (i.d.) at the
base of the tail o} al tive sites on . Arthritis is generally
observed 12-14 da§§“§?§§@% he initial cé?%gggﬁﬁﬁﬁjection. 5 Animal s nmay be
eval uated for the devel opnent of arthritis as described bel ow (Eval uation
of arthritis) fromday 14 onwards. Aninals are dosed with candi date

t her apdiiciiggradiems ard mixad ps frerd duggerkBatbosrabidaniisngtial. t he tine of
secondary chall enge and for the prescribed tinme (typically 2-3 weeks) and

dosi ng frequeggy, Paili SCI» or twce-daily (BID). Evaluation of Arthritis:
10 In t U ping inflammtion of the paws and linb joints is

gquantified using a scoring systemthat involves the assessnent of the 4
paws fol |l ow ng PR ok i T 1= | 1'i ng and/ or
redness of paw of one digit. 2= swelling in two or nore joints. 3= gross
swelling of the paw with nore than two joints involved. 154= severe
arthritis of thectertingredipaw and di git9.25¢

Sodium Chloride qs 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
5 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%




Eval uati ons are made on day O for baseline nmeasurenment and starting again
at the first signs or swelling for up to three tinmes per week until the end
of the exwoeromente3sThe arthritic index for each nouse i eColPadmaas2DY addi ng
the four scores of the individual paws, giving a maxi num score of 16 per

ani mal . 20 The foregoing invention has5been described in sone detail by way
of illustration and exanple, for purposes of clarity and understandi ng. It
wi | berhehiviredisnts arcoféltedf togdthdrl antd Mik étLoi btehatatlc hahgegcdito Mottisf i cat i ons
may be practiced within the scope of the appended clains. Therefore, it is
to be ¢ABEHIIDDE &R WEKBt above description is intended to be illustrative
and not restrictive. The scope of the invention should, therefore, be

det er mmeea RS Mgl erence to the above 25 description, but should

i nstead be determned with reference to the foll ow ng appended cl ai ns,
along with the_full scope of equivalents to which such clains are entitled.
Al patents, panertdicappl i cati ons and pghinscations cited in this application
are hereby incorporated by reference in their entirety for all purposes to

t he sane extenL—as—+L—eaeh—+nd+¥+duaLjiaLenLT—paLenL—appLLeation or
publ i cati on wer@ctt§ PRWPYIGual |y denot®d:2 WD 2010/ 122038PCT/ EP2010/ 055227

-54- Clainms 1. A conpound of Fornmula A, (A) wherein: 5 Z* is selected from
t he group consiﬁ&hqg of: O and whergin: (:)1 is NH or O;

Tween 60 2
Mineral oil 5
Petrolatum 10
Methyl paraben 0.15
Propyl paraben 0.05
BHA (butylated hydroxy 0.01
anisole)

Water q.s. 100

Mouse Collagen-induced arthritis (mCIA)

5 On day 0 mice are injected at the base of the tail or several spots on the back with an emulsion of
Type II 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 adjuvant
(IFA; 1.d.) at day 21. Animals are examined daily after day 20 for any onset of mild arthritis

10 (score of 1 or 2; see score description below) which is the signal to boost. Following boost,
mice are scored and dosed with candidate therapeutic agents for the prescribed time ( typically

2—3 weeks) and dosing frequency, daily (QD) or twice-daily (BID).

Rat Collagen-induced arthritis (rCIA)




@ is Nor ¢(Y6); 10 Ris H -R, -RI-R2-R3, -R1-R3, or-R2-R3; R is aryl,
het eroaryl, cycl oal kyl, or heterocycloal kyl, and is optionally substituted
wi t h one wo 2novie2d3ewer al kyl , hydroxy, hydroxy | ower al legir/EP@woss2at koxy,
hal o, nitro, am no, am do, cyano, oxo, or hal o-lower alkyl; R2 is
-C(=0), -C(=0)0, -C(=0)NR2', -NHC(=0)Gp3~C(=NH)NR2', or 15R2' is H or |ower
alkyl; R3is Hor R4; R4 is lower alkyl, amno, aryl, arylalkyl, alkylaryl,
het er o@ydlay (I-}|ré£ty brehﬁje@tfe@ amhl an diailsibear Bbviak Kybe II@&Ia@eﬁiiﬂ(Mbomple&yﬁreund S

cycl oal kyl , cl oal kyl heterocycloalkﬁgﬁ al ky heterocycloalkyl or
het er o0&\ BIIVG%H( )1a|ma9<rted alﬁrad¢r§1a8pst(1 Ghan pgres P@Qﬁt%’dt ho Bagl K Raestesr nore

al Koy i PG o S Tl SR G PTEG Bl O B LIRS oy,

est er, saed aothedagh. , Atihditds is getarally almened 18ylantays efta, tho mitlivd lcoHdgewenjeatiday | ;

O O e SR 0P Rt % H  NbiRRELY

al koxy a%lhg%m ah¥ Y4 on@Rds ORAlhls SRRLEd WiRdaMiddie ﬂfe&peﬁuaaggﬁts\fala Y2b'
i s hydroxy or hal ogen; each Y2' is independently Y2'a or Y2 asl

hal ogemrorenhyadfashign starting at the tlnfabﬁsepgndaowallahmgd for themrlbftd@m;:
opti Onz ylecaﬁy BStj ;[)vlélékes aI\‘M aosmg equency, (?allﬂBD’) or 1ce tc)ially fBﬁ%dr oxy of

hal ogen;

Evaluation of Arthritis:

10 In both models, developing inflammation of the paws and limb joints is quantified using a
scoring system that involves the assessment of the 4 paws following the criteria described below:
Scoring: 1= swelling and/or redness of paw or one digit.

2= swelling in two or more joints.
3= gross swelling of the paw with more than two joints involved.

15 4= 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
cach mouse is obtained by adding the four scores of the individual paws, giving a maximum

score of 16 per animal.

20 The foregoing invention has been described in some detail by way of illustration and example,
for purposes of clarity and understanding. It will be obvious to one of skill in the art that
changes and modifications may be practiced within the scope of the appended claims. Therefore,
it is to be understood that the above description is intended to be illustrative and not restrictive.
The scope of the invention should, therefore, be determined not with reference to the above

25  description, but should instead be determined with reference to the following appended claims,

along with the full scope of equivalents to which such claims are entitled.

All patents, patent applications and publications cited in this application are hereby incorporated
by reference in their entirety for all purposes to the same extent as if each individual patent,

patent application or publication were so individually denoted.
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pis 0, 1, or 2; y3 is Y3a or Y3b; Y3a is hal ogen or hydroxy; Y3b
is lower al koxy or |ower alkyl, optionally substituted with one or nore
subst i t uewmbD=20W322038ct ed from t he group consisting of hyacompoloosse7 al koxy,
am no, and halogen; mis 0 or 1; y4 is yda; y4b; y4dc; or y4d; yda s 1

hydr oxy or hal ogen; VIb is | ower -ddkoxy or |ower alkyl, optionally
substituted with one or nore substituents 20sel ected fromthe group

consi sting of |ower hal oal kyl, hal ogamnainiyydr oxy, am no, cyano, and | ower

al koxy; Vic is lower cycloal kyl, optionally substituted with one or nore
subst i tiuentascomgional @dFbmauta Ahe group consi sting of lower al kyl, |ower
hal oal kyl , hal ogen, hydroxy, am no, cyano, and | ower al koxy; 25Vid is

am no, optionally substituted with one or nore | ower al kyl, al koxy | ower

al kyl, or hydroxy lower alkyl; Y5¢s hal ogen, hydroxy, |ower alkyl, |ower
al koxy, |ower hal oal koxy, |owes. h kyl, or |ower halo al kyl; and

Y6 is H hydroxy, halogen, |owernalKk Paower hal oal kyl, | ower al koxy,

| ower thioal kyl, 30am no, or |owgr h Xyd¥kyl; or a pharmaceutically

acceptabl e salt thereof. 2. 24 1] d of Formula I according to claim1,
WO 2010/ 122038PCT/ EP2010/ 0552277-56- | wher ei n:(4)
wherein:

5 Z* is selected from the group consisting of:

and wherein:
Q'isNH or O;
Q% is N or C(Y®);
10 RisH,-R', -R'-R*-R®, -R'-R®, or—-R*:-R’;
R' is aryl, heteroaryl, cycloalkyl, or heterocycloalkyl, and is optionally substituted with
one or more lower alkyl, hydroxy, hydroxy lower alkyl, lower alkoxy, halo, nitro, amino,
amido, cyano, oxo, or halo-lower alkyl;
R’ is -C(=0), -C(=0)0, —C(=0)NR*, -NHC(=0)0, —-C(=NH)NR?, or —-S(=0),;
15 R” is H or lower alkyl;
R*is Hor R*;
R* is lower alkyl, amino, aryl, arylalkyl, alkylaryl, heteroaryl, alkyl heteroaryl,
heteroaryl alkyl, cycloalkyl, alkyl cycloalkyl, cycloalkyl alkyl, heterocycloalkyl,
alkyl heterocycloalkyl, or heterocycloalkyl alkyl, and is optionally substituted
20 with one or more lower alkyl, hydroxy, lower alkoxy, hydroxy lower alkyl,
hydroxy lower alkoxy, lower alkyl sulfonyl, lower alkyl sulfonamido, carbamate,

carboxy, ester, amido, acyl, halo, nitro, amino, cyano, oxo, or halo-lower alkyl;



QLis NHor 0; @@ is Nor C(Y6); 5 Ris H -R, -Rl-R2-R3, -Rl-R3,
or-R2-R3; R is aryl, heteroaryl, cycloal kyl, or heterocycloal kyl, and is
opt i onal Iwo=0iw2p@38t ed wit h one or nore | ower al kyl, hyacompotopssoxy | ower
al kyl, | ower al koxy, halo, nitro, am no, am do, cyano, oxo, or hal o-|ower
al kyl ; R2 is -C(=0), -C(=0)Gy5~C(=0)NR2', -NHC(=0)0, -C(=NH)NR2',
or 10R2'" is Hor lower alkyl; R3is Hor R4; R4 is |lower alkyl, am no,
aryl, atwl@iikyN; al kylaryl, heteroaryl, alkyl heteroaryl, heteroaryl alkyl,
cyclo al,kyl , al kyl cycloalkyl cl oal kyl al kyl, heterocycl oal kyl, al kyl
het er ooy db Balayar aligl, drdewerdiaias lﬂiyil kyl alkyl, and is optionally substituted
15wthY@qu@aro e lower al kyI hydr oxy, | ower al koxy, hydroxy |ower alkyl,
hydr oxy | ower koxy, |ower al kyI sul fonyl, |ower alkyl sulfonan do,

car banmat e, dﬁf‘bdaly)rhﬂsg@r,, am do, acyl, halo, nitro, am no, cyano, oxo, or
hal o-1 ower alkyl; Xis CH or YL is H |ower alkyl, or |ower haloal kyl; 20
Y2 i% Y2a or szlowwﬁkgxylorﬁow ﬂéyloa@&ena%\éﬁswffﬂwh SP%B&‘?O’E%{]I ower al kyl ,
optional Iy substiyte d’i’oi oPRfogdn; MOre Y2b' 5 Y2b' is hydroxy or hal ogen;
each Y2' is |ndependen X(Z a_ or Y2 b; 25y2 ' a s 1 hal ogen or hydroxy;
Y2' b |§a¢IDWerls alldklat)nylemtyYoverakl kyl, optionally substituted with one or

nore YTb' 9310/ 122 PCT/ EP2010/ 055227 - 57-
alogen or y roXy.

Y2" is lower alkoxy or lower alkyl, optionally substituted with one or more Y*";
10 Y2 is hydroxy or halogen;
pis 0, 1,o0r2;
Y?is Y or Y
Y** is halogen or hydroxy;
Y* is lower alkoxy or lower alkyl, optionally substituted with one or more substituents
15 selected from the group consisting of hydroxy, lower alkoxy, amino, and halogen;
misOor1;
YHis Y Y Y% or Y
Y*is hydroxy or halogen;
Y* is lower alkoxy or lower alkyl, optionally substituted with one or more substituents
20 selected from the group consisting of lower haloalkyl, halogen, hydroxy, amino, cyano,
and lower alkoxy;
Y™ is lower cycloalkyl, optionally substituted with one or more substituents selected
from the group consisting of lower alkyl, lower haloalkyl, halogen, hydroxy, amino,
cyano, and lower alkoxy;
25 Y* is amino, optionally substituted with one or more lower alkyl, alkoxy lower alkyl, or
hydroxy lower alkyl;
Y” is halogen, hydroxy, lower alkyl, lower alkoxy, lower haloalkoxy, lower hydroxyalkyl, or
lower haloalkyl; and
Y is H, hydroxy, halogen, lower alkyl, lower haloalkyl, lower alkoxy, lower thioalkyl,
30 amino, or lower hydroxyalkyl;

or a pharmaceutically acceptable salt thereof.

2. A compound of Formula I according to claim 1,



y2'b' is hydroxy or halogen; pis 0, 1, or 2; y3is Y3a or Y3b; Y3a is

hal ogen or hydroxy; 5Y3b is |ower al koxy or |ower alkyl, optionally

substi t utwo 20iofh238e or nore substituents sel ect e®CTmEPROI0E52QT OUP
consi sting of hydroxy, |ower al koxy, am no, and halogen; mis 0 or 1; y4 is
yda; y4b; ydc; or y4d; yd4a s 1 hydroxy3er hal ogen; 10VIb is | ower al koxy or
| ower al kyl, optionally substituted with one or nore sub stituents sel ected
fromthe group consisting of |aower ghal oal kyl, hal ogen, hydroxy, am no,
cyano, and | ower al koxy; )ﬁc i | ower cycloalkyl optionally
substituted with one or nore RUbYfitQénts sel ected fron1the group

consi sting of |ower alkyl, |ower Qaksal kyl, hal ogen, hydroxy, am no,
15cyano, and | ower al koxy; Vid is dm no optionally substituted with one or

nore | ower al kyl, al koxy Iome[ X i
y

¥ hydroxys | ower alkyl; Y5 is
hal ogen, hydroxy, |ower alk

wer haloalkoxy, | ower
hydr oxyal kyl , or | ower halo Ts H, hydroxy hal ogen, | ower
al kyl , | ower hal oal kyl, | ower alkoxy t 'kyl, amino, or |ower
hydr oxyal kyl ; or a pharnaceutlcall% b
"hyl .

bI® salt thereof. 3. The
compound of claim2, wherein Yl is 4. The conpound of claim 3,
wherein mis 0. 25 5. The conmpound of cIa|n14 wherein p is O. 6. The
conmpound of claimb5, wherein Y2 is hydrdxynethyl 7. The conpound of claim
6, whergichiy4 is tert-butyl, dinethylam ne, or cyclopropyl.

Q'isNH or O;
Q% is N or C(Y®);
5 RisH,-R', -R'-R*-R®, -R'-R®, or—-R*-R’;
R' is aryl, heteroaryl, cycloalkyl, or heterocycloalkyl, and is optionally substituted with
one or more lower alkyl, hydroxy, hydroxy lower alkyl, lower alkoxy, halo, nitro, amino,
amido, cyano, oxo, or halo-lower alkyl;
R’ is -C(=0), -C(=0)0, —C(=0)NR*, -NHC(=0)0, —-C(=NH)NR?, or —-S(=0),;
10 R” is H or lower alkyl;
R*is Hor R*;
R* is lower alkyl, amino, aryl, arylalkyl, alkylaryl, heteroaryl, alkyl heteroaryl,
heteroaryl alkyl, cycloalkyl, alkyl cycloalkyl, cycloalkyl alkyl, heterocycloalkyl,
alkyl heterocycloalkyl, or heterocycloalkyl alkyl, and is optionally substituted
15 with one or more lower alkyl, hydroxy, lower alkoxy, hydroxy lower alkyl,
hydroxy lower alkoxy, lower alkyl sulfonyl, lower alkyl sulfonamido, carbamate,
carboxy, ester, amido, acyl, halo, nitro, amino, cyano, oxo, or halo-lower alkyl;
Xi1s CHor N;
Y!is H, lower alkyl, or lower haloalkyl;
20 Y?isY*orY?,
Y**is H or halogen;
Y? is lower alkoxy or lower alkyl, optionally substituted with one or more Y**;
Y?" is hydroxy or halogen;
cach Y is independently Y** or Y2*;
25 Y** is halogen or hydroxy;

Y2" is lower alkoxy or lower alkyl, optionally substituted with one or more Y*";



8. The compound of claim7, wherein Ris -R1-R2-R3; R is phenyl or
pyridyl; R2Zis - C(=0); R3is R4; and R4 is norpholine or piperazine,

opt i onal Iwo=ot»i2pi38t ed wit h one or nore 30 | ower al kyl . PCWBP2010/055227

2010/ 122038PCT/ EP2010/ 055227 -58- 9. The conpound of claim8, wherein Y5 is
fluorine. 10. The conpound of claim7-dherein X is CH 11. The conpound of
claim 10, wherein QL is NH 12. The conpound of claim 10, wherein QL is 0. 5
13. The conpound of?*clsaytitoky ovhelogémy X is N. 14. The conpound of claim 13,
wherein QL is NH 15. The conpound of claim 13, wherein QL is 0. 16. A
conpouds 8f LE6Phul a 11 according to claim1, 1011 wherein: QL is NH or O;
@ is NﬁqFY@(O » Ris H -R, -RlI-R2-R3, -R1-R3, or-R2-R3; 15Rl is aryl,
het eroaryl, cycloal kyl, or heterocycloal kyl, and is optionally substituted
wi th one or Yibisehaloperor Aydyky; hydroxy, hydroxy |ower al kyl, |ower al koxy,

NI SR NE A E AL A R A et
20R3 is H 0fselRted from the group consisting of hydroxy, lower alkoxy, amino, and halogen;
misOor1;
YHis Y Y Y% or Y
Y*is hydroxy or halogen;

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

Y™ is lower cycloalkyl, optionally substituted with one or more substituents selected
from the group consisting of lower alkyl, lower haloalkyl, halogen, hydroxy, amino,

15 cyano, and lower alkoxy;

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

20 Y is H, hydroxy, halogen, lower alkyl, lower haloalkyl, lower alkoxy, lower thioalkyl,

amino, or lower hydroxyalkyl;

or a pharmaceutically acceptable salt thereof.

3. The compound of claim 2, wherein Y' is methyl.
4. The compound of claim 3, wherein m is 0.
25 5. The compound of claim 4, wherein p is 0.
6. The compound of claim 5, wherein Y? is hydroxymethyl.
7. The compound of claim 6, wherein Y* is zert-butyl, dimethylamine, or cyclopropyl.

8. The compound of claim 7, wherein R is -R'-R*-R7; R' is phenyl or pyridyl; R* is —
C(=0); R is R*; and R* is morpholine or piperazine, optionally substituted with one or more

30 lower alkyl.



R4 is |ower alkyl, amno, aryl, arylalkyl, alkylaryl, heteroaryl, alkyl
heteroaryl, heteroaryl al kyl, cyclo alkyl, al kyl cycloal kyl, cycloal kyl

al kyl, heverowyik@al kyl , WD 2010/ 122038PCT/ EP2010/ 05522 PCTA®2010l0R32R7

het er ocycl oal kyl , or heterocycl oal kyl alkyl, and is optionally substituted
with one or nore |ower alkyl, hydroxy,-58ower al koxy, hydroxy |ower alkyl,
hydr oxy | ower al koxy, |ower al kyl sulfonyl, |ower alkyl sulfonam do,
carbamst e, daekempouebsRilainadliviercia®ylis fil@i@, nitro, am no, cyano, oxo, or
hal o-l ower alkyl; 5 Vis H |ower alkyl, or |lower haloal kyl; y2 is y2a or
y2b; y2a s 1 H or hal ogen;. Y2b is |ower_ al koxy or |ower alkyl, optionally
substiﬂ@tedTQKFtCHH@H%mjo‘Pfe e/ yhgrein X354 CH; s hydroxy or hal ogen; 10 each Y2'
is independently y2 ' a s 1 halogen or hydroxy; Y2'b is |ower al koxy or

| ower aliky! TiRRbRABA of HESIC, btk W knane or more YTD': Y2'b' ishydr oxy
or halogen; pis 0, 1, or 2; 15 Y3 is Y3a or Y3b; Y3a is hal ogen or
hydroxy; Y3b is |ower alkoxy or |lower alkyl, optionally substituted with
one or laor e Tdyisemppursheisclaial Hh vdgrdin @mit@e group consi sting of hydroxy,

| ower al koxy, am no, and halogen; mis 0 or 1; 20 y4 is yda; y4b; ydc; or
yad;c y S i : i.Sg | ower al koxy or |ower alkyl,
optf%né?ly ?ﬁ%éﬁ%@é?%ﬁ6%ﬁ$hpgﬁﬂkg¥£§%§2¢substituents sel ected fromthe
group consi sting of | ower haloal kyl, hal ogen, hydroxy, am no, cyano, and

| ower dWkoxylhe compound of claim 13, wherein Q' is NH

15.  The compound of claim 13, wherein Q' is O.

16. A compound of Formula II according to claim 1,

10 II

wherein:

Q'isNH or O;

Q% is N or C(Y®);

RisH, -R', -R'-R*-R®, -R'-R®, or—R*-R’;

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

R’ is -C(=0), -C(=0)0, —C(=0)NR*, -NHC(=0)0, —-C(=NH)NR?, or —-S(=0),;
R” is H or lower alkyl;

20 R*is Hor R*;

R* is lower alkyl, amino, aryl, arylalkyl, alkylaryl, heteroaryl, alkyl heteroaryl,
heteroaryl alkyl, cycloalkyl, alkyl cycloalkyl, cycloalkyl alkyl, heterocycloalkyl,



25Vic is |l ower cycloal kyl, optionally substituted with one or nore
substituents selected fromthe group consisting of |ower alkyl, |ower

hal oal kylwohaloogeoss hydr oxy, am no, cyano, and | ower al POXYEP2M0@53237 am no,
optionally substituted with one or nore | ower al kyl, al koxy |ower alkyl, or
hydroxy | ower al kyl; 30 Y5 is hal ogen,-5%ydroxy, |ower alkyl, |ower alkoxy,
| oner hal oal koxy, | ower hydroxyal kyl, or Iower halo alkyl; and Y6 is H,

hydr oxy, hal ogen,aﬂ&y@hetéro@b&ﬂwlkyl Oﬂ\@éterbaircﬁ@dukyllaﬂqﬁloﬂﬁﬁs aptlodxNy sutevieited
t hi oal kyl, am no, or | ower dr ox aﬁﬁ': kyl; WO 2010/ 122038PCT/ EP2010/ 055227
-60- or a phar rrad@ﬂwr@aqrugor%%%t Lehydey. fomesr albpxy. iy dpoxyde wercrlkyy

t refat! ng an i nfl %ggg)&?rlyw&%l’lé E)We?hﬁg?\"ﬂ?foﬁ9pﬁd&ér% aﬁ Qt!ggﬁaﬁhﬁw arbamate,

adm nistering to i ent eed t er apeut fective
anount of the Bt Icaibnhy,msteo,ranmdormayhﬂalof nianyarome, gfanc) aiorsr liald%ﬁoweﬁ all§ LA

phar utic r| sing the Btk inhibitor conpound of any one
cflngl %[1 T%” H%‘f Wrt Yleast one pharmaceutical |y accept abl e

carrl ery? igxeipieht or diluent. 19. A conpound of any one of claims 1-16
for use in treatl ng an inflammatory and/or autoimune condition. 20. The
i nvention asy ﬁ@rfépnbdb@@ne descri bed. 10

Y? is lower alkoxy or lower alkyl, optionally substituted with one or more Y**;

Y?" is hydroxy or halogen;

10 each Y? is independently Y** or Y*";

Y** is halogen or hydroxy;
Y2" is lower alkoxy or lower alkyl, optionally substituted with one or more Y*";

Y2 is hydroxy or halogen;

pis 0, 1,o0r2;
15 YlisY*orY™,
Y** is halogen or hydroxy;
Y* is lower alkoxy or lower alkyl, optionally substituted with one or more substituents
selected from the group consisting of hydroxy, lower alkoxy, amino, and halogen;
misOor1;

20 Y'is Y Y®, V¥ or Y
Y*is hydroxy or halogen;

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

25 Y™ is lower cycloalkyl, optionally substituted with one or more substituents selected
from the group consisting of lower alkyl, lower haloalkyl, halogen, hydroxy, amino,
cyano, and lower alkoxy;

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

30 Y’ is halogen, hydroxy, lower alkyl, lower alkoxy, lower haloalkoxy, lower hydroxyalkyl, or

lower haloalkyl; and
Y is H, hydroxy, halogen, lower alkyl, lower haloalkyl, lower alkoxy, lower thioalkyl,

amino, or lower hydroxyalkyl;
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or a pharmaceutically acceptable salt thereof.

17. 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 claims 1-16.

18. A pharmaceutical composition comprising the Btk inhibitor compound of any one of

claims 1-16, admixed with at least one pharmaceutically acceptable carrier, excipient or diluent.

19. A compound of any one of claims 1-16 for use in treating an inflammatory and/or

autoimmune condition.

20. The invention as hereinbefore described.



