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where the wavy line indicates the site of attachment;

R® is selected from —CHs, —S(0),CH3, cyclopropyl, azetidin-3-yl, oxetan-3-yl, and
morpholin-4-yl;

X'is CR’ or N, where R’ is selected from H, F, Cl, ~CH3, ~CH,CHj, ~CH,CH,OH, —

NHQ, ——NHCH3, “N(CH3)2, —OH, -—OCH3, —OCHzCHg, and —OCHzCHzOH;
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X2 is CRY or N, where R is selected from H, —CHs3, —CH,CHj, and ~CH,CH,OH; and
Y' and Y? are independently selected from CH and N, where Y' and Y? are not each N,

F

HSC\NJ;
L
Z S NH
~
N

HO o)
N
o N ~
O
. . . F
with the proviso that the compound is not
2 The compound of claim 1 wherein X'is CR?, and R’ is H
3 The compound of claim 1 wherein X' orX? is N.
4 The compound of claim 1 wherein R* is -CH,OH.
5. The compound of claim 4 wherein R*is F.
6 The compound of claim 5 wherein R' and R® are H.
7 The compound of claim 1 wherein R%is CHs.
8 The compound of claim 1 selected from the followingTable-i-
No Structure TUPAC Name
101 0\3\ (8)-2-(5-fluore-2-(hydroxymethyl)-3-(1-
N /\‘.o\ methvl-5-(5-(2-methvl-4-{oxetan-3-
yDpiperazin-1-yDpvridin-2-ylamino)-6-
l\/ N N oxo-1,6-dihvdropyridin-3-vlphenyl}-
| P 3.4.6,7.8.9-hexahvdropyrido[3,4-
N™ "NH blindolizin-1(2H}-one
N
&

143



102 O\lN/ﬁ-“‘\ (S)-5-[5-fluoro-2-
K/N _ (hydroxymethyl)-3(1-methyl-5-(5-
Sy | \H (2-methyl-4-(oxetan-3-
A ) 0 0 vhpiperazin-1-vl)pyridin-2-
S N NG ylamino)-6-0x0-1,6-
© dihydropyridin-3-yl)phenyl]-§-
- thia-4.5-
diazatricyclo[7.4.0.02,7]trideca-
| 109).2(7).3- trien-6-one
103 OQ\N/\‘N (28)-10-[5-fluoro-2-
K/N N (hydroxymethyl)-3-[1-methyl-5-
} NP NH ({5-[2-methyl-4-(oxetan-3-
/ N/wHO O yDpiperazin-1-yllpyridine-2-
N NG yl}amino)-6-0x0-1.6-
© dihydropyridin-3-yliphenvi]-4.4-

: dimethyl-1,10-
diazatricyelo[6.4.0.02.6]dodeca-
2(6).7-dien-9-one

104 O&N e 2-(3-(5-(5-((28.5R)-2.5-
/K/N P dimethyl-4-(oxetan-3-yl)piperazin-
SN | NH I-yDpyridin-2-ylamino)- 1 -methyl-
7 N/\Ho A0 6-0x0-1,6-dihydropyridin-3-yl)-5-
-~ z § S fluoro-2-(hydroxymethyl)phenyl)-
E 3.4.6.7.8.9-hexahydropyrazino[1,2-
ajindol-1(2H)-one
105 O\j\N/\“‘\\ (8)-2-(3-(5-(5-(2-ethyl-4-
LN _ (oxetan-3-vl)piperazin-1-
Q\NH yhpyridin-2-ylamino)-1-methyl-6-
2 I 0x0-1.6-dihydropyridin-3-yl-5-
N R fluoro-2-(hydroxymethyl)phenyl)-
? £ 3.4.6.7,8.9-hexahydropyrazino[1,2-

alindol-1(2H)-one




106 O\lNﬁ"“\ (S)-2-(5-fluoro-2-
LN _ (hydroxymethyl)-3-(1-methyl-5-(5-
Sy | \H (2-methvl-4-(oxetan-3-
Y N/\HO NP yhpiperazin-1-yhpyridin-2-
=N N NN ylamino)-6-0x0-1,6-
© dihydropyridin-3-yl)phenyl)-
. 3.4.6.7.8.9-hexahydropyrazino[1.2-
ajindol-1(2H)-one
107 J\ (8)-2-(3-(5-(5-(3.4-
) NK/ Ne dimethvlpiperazin-1-vlpyridin-2-
< l ylamino)-1-methyl-6-0x0-1.6-
N NH
) N/\HO A0 dihydropyridin-3-yl)-5-fluorg-2-
=\_N N (hydroxymethyl)phenyl)-
0 3.4,6,7.8.9-hexahydropyrazino[1.2-
F alindol-1(2H)-one
108 \N% (R)-2-(3-(5-(5-(3.4-
LN~ " dimethvlpiperazin-1-yl)pyridin-2-
| A NH ylamino)-1-methyl -6-0x0 -1.6-
) N/\ OH _~_0 dihydropyridin-3-v1)-5-fluoro-2-
=N SN (hydroxymethvl) phenyl) -
© 3.4.6.7,8.9- hexahydropyrazino
- [1.2-a}indol-1(2H)-one
109 TNTY (R)-2-(3-(5-(5-(2.4-
%N | \/N " dimethylpiperazin-1-yl)pyridin-2-
N oH_A_0 i.ammo)-i ?rr.xethvhﬁ—oxe—} 6-
=N N dihydropyridin-3-yl1)-5-fluoro-2-
O (hydroxymethyl)phenyl)-
r

3.4.6.7.8.9-hexahvdropyrazino[1.2-
alindol-1(2H)-one




110 \N/\"“\ (8)-2-(3-(5-(5-(2.4-

NN SN dimethylpiperazin-1-yDpyridin-2-
Z NH ylamino)-1-methvl-6-0x0-1,6-
Ny (e dihydropyridin-3-yl)-5-fluoro-2-
=~ N N
o (hydroxymethyljphenyl})-
F 34.6.7 8,9—ilexahyd1‘omvra,z;nof1.2—
aJindol-1(2H)-one
111 CH,F 2-(5-fluoro-3-(5-(5-(3-
\'\II\)}! _ (fluoromethyl)-4-methvlpiperazin-
o 1-yDpyridin-2-ylamino)- I -methyl-
) N/\ NOH/NH 0 6-0x0-1,6-dihydropyridin-3-yl)-2-
NN AN (hydroxymethyl)phenyl)-
o | I/ 3.4.6.7.8.9-hexahvydropyrazino[1.2-
F alindol-1(2H)-one
112 o] 2-(5-fluorg-2-
® | N (hydroxymethyl)-3-(1-methyl-5-(5-
Z NH {9-methvyl-7-0xa-3.9-diaza-
4 Nﬁ O A© bicvelol3.3.1 nonan-3-vlpyridin-
=N N
5 2-vlamino)-6-0x0-1.6-
F dihydropyridin-3-yl)phenyl)-

3,4,6.7.8.9-hexahvdropvrazino{1,2-
alindol-1(2H)-one

(S)-7.7-difluore-2-(5-

LN y fluoro-2-(hydroxymethyl)-3-(1-
SN

N NH methvi-5-(5-(2-methyl-4-(oxetan-
SN HO AP 3-yl)piperazin-1-yDpyridin-2-
=N N SN ylamino)-6-0x0-1,6-

dihvdropvridin-3-vDphenvyl)-
3.4,6,7.8.9-hexahvdropyrazinol 1,2~
alindol-12H)-one

43¢




114 OQ\N S 2-(3-{5-[5-((S)-2-Ethyl-4-
\\/ N A oxetan-3-yl-piperazin-1-vl}-
\ NTNH pyridin-2-vlamino-1-methyl-6-
) N/\HO NGO oxo-1,6-dihvdro-pyridin-3-y1}-5-
=N N x-N< fluoro-2-hydroxymethyl-phenvl)-
© 7.7-dimethyl-3.4.7.8-tetrahydro-
F 2H.6H-cvyelopenta[4.5pyrrolo[ 1.2~
alpvrazin-1-one
115 O\j\N’\/ (R)-2-(5-fluoro-2-
K/ Ny (hvdroxymethyl}-3-(1-methyl-5-(5-
| A (2-methvyl-4-(oxetan-3-
pe /ﬁ OH_A_O vDpiperazin-1-vDpyridin-2-
=N N ylamino)-6-0x0-1.6-
0 dihvdropvridin-3-yliphenvyl)-
F 3.4.6.7.8.9-hexahvdropyrazino[1.2-
alindol-1(2H)-one
116 OQ\N/\“\\ 2-(3-45-[5-((28,5R)-2,5-
)\/N ‘ ~ Dimethvl-4-oxetan-3-vl-piperazin-
N >NH [-yD-pyridin-2-ylamino]-1-methyl-
NN P 6-0x0-1.6-dihydro-pyridin-3-yl}-5-
= I " s fluoro-2-hydroxymethyl-phenyl)-

; 7.7-dimethyl-3.4.7,8-tetrahydro-
2H.6H-cyclopental4.,5lpyrrolof1,2-
alpyrazin-1-one

H7 O\j\N /Y 3-(5-Fluoro-2-
K/N N hvdroxymethyl-3-{1-methyl-5-[5-

LA ((R)-2-methyl-4-oxetan-3-yl-

N OH o cerazin-l-vD-nveidine?-
/S | E i 9 piperazin-1-y)-pyridin-2

viaminol-6-oxo-1.6-dihvdro-

pyridip—&y}}—pheny}}é 7,8,9-

tetrahydro-3H-
benzol4.51thienol 2.3 -dlpyridazin-

4-one

1434
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118 N/\“\\ 3-(3-{5-[5-((28.5R)-2.5-
(K/N N Dimethyl-4-oxetan-3-yl-piperazin-
l NN 1-yl)-pvridin-2-ylamino]-1-methyl-
A SN OH A0 6-0x0-1,6-dihydro-pyridin-3-y1}-5-
S N SN fluoro-2-hvdroxymethyl-phenyl)-
© L 6.7.8.9-tetrahydro-3H-
benzo[4,5]thieno[2.3-d]pyridazin-
4-one
119 O\j\ N/\‘\\\ (S)-10-fluoro-2-(5-fluoro-2-
k/ N (hydroxymethyl)-3-(1-methyl-5-(5-
Sy l \H (2-methyl-4-(oxetan-3-
) N/\HO A0 yDpiperazin-1-yDpyridin-2-
N x-N< ylamino)-6-0x0-1,6-
"0 dihydropyridin-3-yl)phenyl)-
£ 3.4,6.7.8.9-hexahydropyrazino[ 1,2~
ajindol-1(2H)-one
120 O\j\N/\,“\\ 3-(3-{5-[5-((8)-2-Ethvl-4-
LN N oxetan-3-vi-piperazin-1-yl)-
| NZ O NH pyridin-2-ylamino]-1-methyl-6-
i OH A0 0x0-1,6-dihydro-pyridin-3-yl}-5-
S N SN fluoro-2-hydroxymethyl-phenyl)-
° ! 6.7.8,9-tetrahydro-3H-
benzol4.5]thieno[2.3-d]pyridazin-
4-one
121 S « 2-(3-(5-(5-({2S.5R)-2.5-
)N\/FN‘ SN dimethyl-4-(oxetan-3-yl)piperazin-
| Z\H 1-yDpyridin-2-vlamino)-1-methvi-
NN OH 0 6-0x0-1.6-dihydropyridin-3-v1)-5-
N NS fluoro-2-(hydroxymethvijphenvl)-
° ! 6.7,8.9-tetrahydropyrazino[ 1,2~

alindol-1(2H)-one
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122

(8)-2-(3-(5-(5-(2-ethyl-4-

{oxetan-3-yl)piperazin-1-

vhpyridin-2-vlamino)-1-methvl-6-

oxo-1.6-dihvdropyridin-3-v1}-5-

fluoro-2-(hydroxyvmethyvlphenvl)-

6.7.8,9-tetrahydropyrazino[1,2-

alindol-12H)-one

123

(5)-2-(3-(5-(5-(2-ethyl-4-

{oxetan-3-vlniverazin-1-

vhipyridin-2-vlamino)-1-methvl-6-

0x0-1.6-dthvdropyridin-3-vi)-5-

fluoro-2-(hvdroxymethyDphenvyl)-
3,4.6,7.8.9-hexahvdropyrido[3.4-
blindolizin-1(2H)-one

124

2-(5-Fluoro-2-

hydroxyvmethyl-3-{1-methvl-5-[5-

({R)-2-methvl-4-oxetan-3-vi-

piperazin-1-vD-pyridin-2-

vlaminol-6-oxo-1.6-dihvdro-

pyridin-3-v1} -pheny)-7.7-

dimethvl-3.4.7.8-tetrahvdro-

2H.6H-cvclopental4.5 pvrrolol 1.2-

alpyrazin-1-one

LN~
o
N7 NH
/N/\HO z (0]
=h__N N
0
F

2-(3-(5-(5-(2 2 -dimethvl-4-

(oxetan-3-yl)piperazin-1-

vDpyridin-2-viamino)- 1 -methyi-6-

oxo-1.6-dihvdropyridin-3-yD-5-

fluoro-2-(hydroxymethvlphenyl)-
3,4.6.7.8.9-hexahvdropyrazino[1.2-
alindol-1{(2H)-one




The compound of claim 1 selected from Fable-2the following:

Structure TUPAC Name

2-[3-[5-[[5-[(28,5R)-2,5-
)N\/)\l dimethyl-4-(oxetan-3-

g

yDpiperazin-1-v1]-2-

4 \

pyridvilamine]-1-methvl-6-0xo0-~

3-pyridvl]-5-fluoro-2-

(hvdroxymethvlphenvil-

hexahydropvyrido[3,4~

blindolizin-1-one

o\j\ 2-[5-fluoro-2-
N/«\r& ; ) _
K/N (hvdroxymethvD-3-[1-methvl-5-

[15-[(285)-2-methvl-4-{oxetan-3-

vDpiperazin-1-vil-2-

pyridvllaminol-6-ox0-3-
F pyridvliphenvi]-6.7.8.9-

tetrahydropvridazino[4.5-

blindolizin-1-one

3\ e ‘ 2-(7.7-dimethyl-4-0x0-
NS 1268

5 o tetrahvdrocyelopental 3.4 pyrrol

=N SN 0[3.5-blpyrazin-3-y1)-4-fluoro-

6-[1-methvl-5-[[5-[(28)-2-

methvl-4-{oxetan-3-

vhpiperazin-1-vi]-2-

pyridyvllaminol-6-0x0-3-

pyridvllbenzoic acid
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2-(7.7-dimethyl-4-ox0-

1.2.6.8-

tetrahvdrocyclopental 3.4 Tpvrrol

o[3.5-blpvyrazin-3-v1)-4-fluoro-~
N-methyl-6-[ 1 -methvl-5-[[5-
[(28)-2-methvl-4-(oxetan-3-

vhpiperazin-1-vi1-2-

pyvridyllaminol-6-oxo0-3-

pyridylTbenzamide

f]

|

3-12-(hvdroxymethyl)-3-
[1-methvl-5-[[5-[(28)-2-methv]-

4-(oxetan-3-vhipiperazin-1-vl]-

2-pyridvllaminol-6-oxo-3-

pyridyliphenvl1-6.7.8.9-

tetrahvdrobenzothiovhenol2.3-

dlpyridazin-4-one

I,
1
Ju—y

3-[5-fluoro-2-
(hvdroxymethvD-3-11-methvl-5-
L[5-[(28)-2-methvl-4-(oxetan-3-

O | yl)piperazin-1-yl]-2-

pyridvilaminol-6-ox0-3-

pyridvilphenvll-7.7-dimethvyl-

6.8-

dihvdrocyclopental3.41thienof 1,

3-dJpyridazin-4-one

A pharmaceutical composition comprised of a compound of any one of claims 1

to 9 and a pharmaceutically acceptable carrier, glidant, diluent, or excipient.

therapeutic agent.

The pharmaceutical composition according to claim 10, further comprising a

A process for making a pharmaceutical composition which comprises combining

a compound of any one of claims 1 to 9 with a pharmaceutically acceptable carrier.

Use of a pharmaceutical composition of claim 10 in the manufacture of a

medicament for the treatment of a disease or disorder selected from immune disorders, cancer,
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cardiovascular disease, viral infection, inflammation, metabolism/endocrine function disorders

and neurological disorders; and wherein the medicament mediates the Bruton’s tyrosine kinase.

14, The use of claim 13 wherein the disease or disorder is an immune disorder.
15. The use of claim 14 wherein the immune disorder is rheumatoid arthritis.
16.  The use of claim 13 wherein the disease or disorder is systemic and local

inflammation, arthritis, inflammation related to immune suppression, organ transplant rejection,
allergies, ulcerative colitis, Crohn’s disease, dermatitis, asthma, systemic lupus erythematosus,
Sjogren’s Syndrome, multiple sclerosis, scleroderma/systemic sclerosis, idiopathic
thrombocytopenic purpura (ITP), anti-neutrophil cytoplasmic antibodies (ANCA) vasculitis,
chronic obstructive pulmonary disease (COPD), psoriasis.

17. The use of claim 13 wherein the disease or disorder is cancer selected from breast,

ovary, cervix, prostate, testis, genitourinary tract, esophagus, larynx,
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