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Other diseases with an important role for dysfunctional B calls are B cell malignancies. Indeed anti-CD20
therapy s used effectively in the clinic for the freatment of follicular lymphoma, diffuse large B-cell
lymphoma and chronic lymphocytic leukemia {Lim et al, Haematologica, 85 (2010) pp135-143}. The
reported role for Bik in the reguiation of proliferation and apoptosis of B cells indicates there is potential
for Bik inhibitors in the treatment of B cell lymphomas as well. Inhibition of Bik seems to be relevant in
particular for B cell lymphomas due to chronic active BCR signaling [Davis et al, Nature, 463 (2010) pp88-
94].

Some classes of 6-5 membered fused pyridine ring compounds have been described as kinase inhibitors
e.g. Imidazolt,541,2 4ltriazine compounds have been described iIn WO2005097800 and
WQO2007064953;. Imidazof!,5-alpyrazine compounds have been described in WQ02005037836 and
WO2001019828 as IGF-1R enzyme inhibitors.

Some of the Btk inhibitors reparted are not selective over Src-family kinases, With dramatic adverse
effecis reported for knockouts of Src-family kinases, especially for double and triple knockouts, this is
seen as prohibitive for the development of Btk ihhibitors that are not selective over the Sro-family kinases.
Both Lyn-deficient and Fyn-deficient mice exhibit avtoimmunity mimicking the phenotype of human lupus
nephritis. In addition, Fyn-deficient mice also show pronounced neurological defects. Lyn knockout mice
also show an allergic-like phenotype, indicating Lyn as a broad negative regulator of the IgE-mediated
aliergic response by controlling mast cell responsiveness and allergy-associated iraits [Odom et al, J.
Exp. Med., “189 (2004) pp1481-1502]. Furthermore, aged Lyn knock-out mice develop severe
splenomegaly (myeloid expansion) and disseminated monocyte/macrophage tumors [Harder et al,
tmmunity, 18 (2001) ppB03-615]. These observations are in line with hypérrespohsive B cells, mast cells
and myeloid cells, and increased ig levels observed in Lyn-deficient mice.

Female Src knockout mice are infertile due o reduced follicle development and ovulation [Roby et ai,
Endocrine, 26 (2005) pp169-1761.

The double knockouts Src’Fyn™ and Src™Yes™ show a severe phenotype with effects on movement and
breathing. The triple knockouts Src’Fyn"Yes™ die at day 9.5 [Kiinghoffer et al, EMBO J., 18 (1999)
pp2459-2471]. For the double knockout Src"'i—ick"“, two thirds of the mice die at birth, with surviving mice
developing osteopetrosis, exiramedullary hematopoiseis, anemia, leukopenia [Lowell et al, Blood, 87
(1996) pp1780-1792].

Hence, an inhibitor that inhibits multiple or alt kinases of the Srcfamily kinases simultansously may cause

serious adverse effects,



Summary

In the first aspect, there is provided a compound according to Formula (1)

Y.
\/ \z
(]
X U N
) \]/
NH
B3
Y
B, /
i\;sz /BQ
NT
N
t\ N /
A R1
R4 N/
R3 \
R2
5
- Formula (1)
or a pharmaceutically acceptable salt thereof,
wherein:
XisCH,N,OorS;
10 Yis C(R6),N,Gor§S;
Zis CH, N or a bond;
Ais CH or N;
BlisNor C(R7)
15 B2 is N or C(R8),
B3 1s N or C(R9);
B4 is N or C(R14};

R1is R11C(O), R125(0), R138S0; or (1-6C)alkyl optionally substituted with R14;
R2 is H, (1-3C)alky! or (3-7C)cycloalkyl;
20 R3 is H, (1-6C)alkyl or (3-7C)cycloalkyl); or
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R2 and R3 form, together with the N atom that R2 is attached to and the C atom that R3
is attached to, a (3-7C)heterocycloalkyl optionally substituted with one or more fluorine,
hydroxyl, (I-3C)alkyl, (1-3C)alkoxy or oxo;

R4 is H or {1-3C)alkyl;

RS is H, halogen, cyano, (1-4C)alkyl, (1-3C)alkoxy, (3-6C)cycloalkyl, any alkyl group of
which is optionally substituted with one or more halogen; or R5 is (6-10C)aryl or (2-
6C)heterocycloalkyl;

R6 is H or (1-3C)alkyl; or

RS and R6 together may form a (3-7C)cycloalkenyl, or (2-6C)heterocycloalkenyl; each
optionally substituted with (1-3C)alkyl, or one or more halogen;

R7 is H or halogen;

R8 is H or (1-3C)alkyl; or

R7 and R8 form, together with the C atom that R7 is attached to and the C atom that R8
is attached to, a (6-10C)aryl or (1-9C)heteroaryl;

R9 is H or halogen; | |

- R10is H, halogen or {(1-3C)alkoxy;

R11 is independently selected from the group consisting of (1-6C)alkyl, (2-6C)alkenyl
and (2—6C)all<ynyl cach alkyl, alkeny! or alkynyl optionally substituted with one or mofc
groups.;-selécted from hydroxyl, (1-4Calkyl, (3-7C)cycloalkyt, [(1-4C)alkyllamino, dif(1-
4Cyalkyl]lamino, (1-3C)alkoxy,  (3-7C)eycloalkoxy, {6-10C)aryl or " (3-
7Chheterocycloalkyl; or

R11 is (1-3C)alkyl-C(O)-S-(1-3C)alkyl; or

R11 is (1-5CYheteroaryl optionally substituted with one or more groups selected from
halogen or cyano;

R12 and R13 are independently selected from the group consisting of (2-6C)alkenyl or
(2-6C)allcynyl both optionally substituted with one or more groups selected from
hydroxyl, (1-4Q)alkyl, (3-7C)eyeloalkyl, [(1-4C)alkyl]amino, dif(1-4C)alkyliamino, (1-
3C)alkoxy, (3-7C)eycloalkoxy, (6-10C)aryl or (3-7Cheterocycloalkyl; or
{1-5C)heteroary! optionally substituted with one or more groups selected from halogen or
Cyano;

R14 is independently selected from the group consisting of halogen, cyano or {2-
6C)alkenyl or (2-6C)alkynyl both optionally substituted with one or more groups selected
from  hydroxyl, (1-4Qalkyl, (3-7C)cycloalkyl,  [(1-4C)alkyl]amino,  di[(l-
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4QC)alkyl]amino, (1-3C)alkoxy, (3-7C)cycloalkoxy, (6-10C)aryl, (1-5C)heteroaryl or (3-

7Chheterocycloalkyl;

with the proviso that

- 0 to 2 atoms of X, Y, Z can simultaneously be a heteroatom;

- when one atom selected from X, Y is O or S, then Z is a bond and the other atom
selected from X, Y cannotbe O or S;

- when Z 1s CH or N then Y is C(R6) or N and X is CH or N;

- 0 to 2 atoms of B1, B2, B3 and B4 are N.

In another aspect, there is provided the compound as defined herein for use in therapy.

In another aspect, there is provided the compound as defined herein for use in the treatment of

Bruton’s Tyrosine Kinase (Btk) mediated disorders.

In another aspect, there 1s provided the use of a compound as defined herein for the manufacture

~ of a medicament for the treatment of Bruton’s Tyrosine Kinase (Btk) mediated disorders.

In another aspéct, there is provided the use of the pharmaceutically acceptable salt as defined
herein for the manufacture of a medicament for the treatment of Bruton's Tyrosine Kinase (Btk)

mediated disorders.

In another aspect, there is provided a combination of a compound as defined herein and a further

therapeutic agent.

In another aspect, there is provided a pharmaceutical composition comprising a compound as

defined herein and a pharmaceutically acceptable excipient.

In another aspect, there is provided a pharmaceutical composition comprising a pharmaceutically

acceptable carrier or diluent and the compound as defined herein.

In another aspect, there is provided a compound which is (8)-4-(3-(1-acryloylpyrrolidin-2-y1)-8-
aminoimidazo[1,5-a]pyrazin-1-y1)-N-(pyridin-2-yl)benzamide, having the structure:
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In another aspect, there is provided a pharmaceutically acceptable salt of a compound, the
compound being (S)}-4-(3-(1-acryloylpyrrolidin-2-yl)-8-aminoimidazo[ },5-ajpyrazin-1-y1)-N-
- (pyridin-2-yl)benzamide and having the structure:

g
v

In another aspect, there is provided a compound which is (8§ FE}-4-(8-amino-3-(1-(4-

N

=N
NH
Q

SN

\

T

(dimethylaminoybut-2-enoylpyrrolidin-2-yhimidazo[ 1,5-alpyrazin-1-v)-N-(pyridin-2-

yhybenzamide , having the structare:
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In another aspect, there is provided a pharmaceutically acceptable salt of a compound, the
compound being (S, E)-4-(8-amino-3-(1-(4-(dimethylamino)but-2-enoyl)pyrrolidin-2-
5 YI)imidazo[1,Sma]pyrazin—1—yl')"—N-(pyridin—Z—yl)bénzamide and having the structure:

f N
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In another aspect, there is provided a compound which is (S)-4-(8-amino-3-(1-but-2-

=N
NH
o) .

ynoylpyrrolidin-2-yl)imidazo[1,5-ajpyrazin-1-yl)-N-(pyridin-2-yl)benzamide, having the

10 structure:



e
O
NH
NH,
N/ =
N
g/“‘ % 0
N %

In another aspect, there is provided a pharmaceutically acceptable salt of a compound, the
compound being (S)-4-(8-amino-3-(1-but-2-ynoylpyrrolidin-2-yl}imidazo[1,5-a]pyrazin-1-y1)-N-
5 {pyridin-2-yl)benzamide and having the structure:

/N
Q
NH

NH,
N/ =

N
K/N 4 o
N %

In another aspect, there is provided a compound which is (5)-4-(8-amino-3-(1-(3-

eyclopropylpropioloyl)pyrrolidin-2-yl)imidazo{1,5-a]pyrazin-1-yl)-N-(pyridin-2-yl)benzamide,

10 having the structure:
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In another aspect, there is provided a pharmaceutically acceptable salt of a compound, the
compound being  (S)-4-(8-amino-3-(1-(3-cyclopropylpropioloyl)pyrrolidin-2-yl)imidazo[1,5-
5 a]pyrazin—l—yl)-«Nn(pyridin-Z-yl)benzamide and having the structure:
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In another aspect, there is provided a compound which is (§)-4-(8-amino-3-(1-hex-2-

ynoylpyrrolidin-2-yl)imidazo[1,5-a]pyrazin-1-yl)-N-(pyridin-2-yl)benzamide, having the

10 structure:



2h

—N
Q
NH
NH.
N/ e
N
iy
N %

In another aspecé, there is provided a pharmaceutically acceptable salt of a compound, the
compound being (8)-4-(8-amino-3-(1-hex-2-ynoylpyrrolidin-2-yl)imidazo[ 1,5-a]pyrazin-1-yl}-
5 N-{pyridin-2-yl)benzamide and having the structure:
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Detalled description of the invention
The object of the present invention is to provide 6-5 membered fused pyridine ring compounds, to

pharmaceutical compositions comprising these compounds and to their use in therapy. In particular, the
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A Gempeund-compound according to femmula-Formula (1)

Formula (I}
or a pharmaceutically acceptable salt thereof, wherein;
XisCH,N,Qor§S;
Y is C{R6), N, O or S;
Z 18 CH, N or a bond;

AisCHorN;

B1is N or C(R7);

B2 is N or C(R8);

B3 is N or C(R9);

B4 is N or C(R10);

R1is R11C(O), R12S(0), R1380; or (1-6C)alkyl optionally substituted with R14;

R2 is H, {1-3C)alkyl or (3-7C)cycloalkyl;

R3 is H, (1-6C)alkyl or (3-7C)cycloalkyl); or

R2 and R3 form, together with the N atom that R2 is attached 10 and the C atom that R3

is they-are-attached to, a (3-7C)heterocycloalkyl optionally substituted with one or more
fluorine, hydroxyl, (1-3C)alkyl, (1-3C)alkoxy or oxo;
R4is H or (1-3C)alkyl;
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R5 is H, halogen, cyano, (1-4C)alkyl, (1-3C)alkoxy, (3-6C)cycloalkyl, any alkyl group of
which is optionally substituted with one or more halogen; or RS is (6-10C)aryl or (2-
6C)heterocycloalkyl;

R61s H or (1-3C)alkyl; or

R5 and R6 together may form a (3-7C)eycloalkenyl, or (2-6C)heterocycioalkenyl; each

optionally substituted with (1-3C)alkyl, or one or more halogen;

R7 is H= or halogen-es{4-3Calkeony,
R8is H or (1-3C)alkyl; or
R7 and R8 form, together with the earbes-C atom that R7 is attached to and the C atom

that R8 is ssey-are-attached to, a (6-10C)aryl or (1-9C)heteroaryl;

jarss)

RY is H- or halogen-es-3Callkeeny;
R10 is H, halogen or (1-3C)alkoxy;

R11 is independently selected from a-the group consisting of (1-6C)alkyl, (2-6C)alkenyl
and (2-6C)alkynyl each alkyl, alkenyl or alkynyl optionally substituted with one or more
groups selected from hydroxyl, (1-4C)alkyl, (3-7C)eycloalkyl, [(1-4C)alkyl]amino, dif(1-
4C)alkyljamino, (1-3C)alkoxy, (3-7C)cycloalkoxy, (6-10C)aryl or (3-
TChheterocycloaltkyl; or

R11is (1-3C)alkyl-C(0)-S-(1-3C)alkyl; or

R11 is (1-5C)heteroaryl optionally substituted with one or more groups selected from
halogen or cyano;

R12 and R13 are independently selected from a-the group consisting of (2-6C)alkenyl or
(2-6C)alkynyl both optionally substituted with one or more groups selected from
hydroxyl, (1-4Calkyl, (3-7C)cycloalkyl, [(1-4C)alkyl)amino, di[(1-4C)alkyljamino, (1-
3C)alkoxy, (3-7C)eycloalkoxy, (6-10C)aryl or (3-7C)heterocycloalkyl; or
(I-5C)heteroaryl optionally substituted with one or more groups selected from halogen or
cyano;

R14 is independently selected from s-the group consisting of halogen, cyano or (2-
6C)alkenyl or (2-6C)alkynyl both optionally substituted with one or more groups selected
from hydroxyl, (1-4C)alkyl, (3-7C)cycloalkyl, [(1-4C)alkyljamino, di[(1-4C)alkyl]amino,
(1-3C)alkoxy, (3-7C)cycloalkoxy, (6-10C)aryl, (1-5C)heteroaryl or (3-
TCheterocycloalkyl;



10Ca

with the proviso that
- 0 to 2 atoms of X, Y, Z can simultaneously be a heteroatom;
- when one atom selected from X, Y i1s O or S, then Z is a bond and the other atom

selected from X, Y cannotbe Qor S:
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- when Z 1s CH or N then Y is C(R6) or N and X is CH or N;
- 0to 2 atoms of B1, B2, B3 and B4 are N.

The compound according to claim 1 wherein B1 is C(R7); B2 is C(R8); B3 is C(R9); B4
is C{R10);
R7is H, R9is H, and R10 each-areig H; and

R8 is selected from «-the group consisting of hydrogen and methyl.

The compound according to any_one of claims 1 to 2 wherein R4 is selected from a-the

group consisting of hydrogen and methyl.

The compound according to any_one of claims 1 to 3 wherein the ring containing X, Y
and Z 18 selected from «-the group consisting of pyridyl, pyrimidyl, pyridazyl, triazinyl,

thiazolyl, oxazolyl, and isoxazolyl.

The compound according to any one of claims 1 to 4 wherein the ring containing X, Y

and Z is selected from s-the group consisting of pyridyl, pyrimidyl, and thiazolyl.

The compound according to any_one of claims 1 to 5 wherein RS is selected from & the
group consisting of hydrogen, fluorine, chlorine, (1-3C)alkyl and (1-2C) alkoxy; the (1-
3C)alkyl group of which is optionally substituted with one or more halogen.

The compound according to any one of claims I to 6 wherein R5 is selected from s-the
group consisting of hydrogen, fluorine, methyl, ethyl, propyl, methoxy and

trifluoromethyl.

The compound according to any_one of claims I to 7 wherein R2 is hydrogen or (1-

3C)alkyl; and R3 is (1-6C)alkyl.

The compound according to any_one of claims I to 7 wherein R2 and R3 tecetherform,

together with the N atom that B2 ig attached 1o and the C atom that R3 is attached o, a
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heterocycloalkyl ring selected from azetidinyl, pyrrolidinyl, piperidinyl, homopiperidinyl
or morpholinyl, optionally substituted with one or more fluoro, hydroxyl, (1-3C) alkyl,
(1-3Chalkoxy, or oxo.

The compound according to any one of claims 1 to 9 wherein R1 is R11C(O) and R11 is
independently selected from s-the group consisting of (1-6C)alkyl, (2-6C)alkenyl or (2-
6Cjalkynyl each optionally substituted with one or more groups selected from hydroxyl,
(1-4Chalkyl, (3-7C)cycloalkyl, [(1-4C)alkyl]amino, dif(1-4Calkyl]amino, (1-3C)alkoxy,
(3-7C)cycloalkoxy, (6-10C)aryl or (3-7C)heterocycloalkyl; or R11 is (1-5C)heteroaryl

optionally substituted with one or more groups selected from halogen or cyano.

The compound according to any_one of claims 1 to 10 wherein R1 is R11C(O) and R11 is
selected from #the group consisting of (2-6C)alkenyl or (2-6C)alkynyl each optionally
substituted with one or more groups selected from hydroxyl, (1-4C)alkyl, (3-
TC)cycloalkyl, dif(1-4C)alkyl]amino, (1-3C)alkoxy, (3-7C)eycloatkoxy or (3-
7C)heterocycloalkyl.
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Cempound-The compound according to claim 1 selected from a-the group consisting of

(S)-4-(3-(1-Acryloylpyrrolidin-2-y1)-8-aminoimidazof 1,5-a]pyrazin- 1-yl)-N-(pyridin-2-
ylhenzamide;

(S, E)-4-(8-amino-3-(1-(4-(pyrrolidin-1-yl)but-2-enoyl)pyrrolidin-2-ylimidazo{1,5-
alpyrazin-1-yD-N-(pyridin-2-yl)benzamide;
(S,E)-4-(8-Amino-3-(1-(4-(dimethylamino)but-2-enoyl)pyrrolidin-2-ylimidazo[ 1,5-
ajpyrazin-1-yl)-N-(pyridin-2-yl)benzamide;

(S, E)-4-(8-amino-3-(1-(4-methox ybut-2-enoyl)pyrrolidin-2-yl)imidazo[,5-a]pyrazin-1-
y-N-(pyridin-2-yDbenzamide;
(8)-4-(8-amino-3-(1-(Z-chloropyrimidine-4-carbonyl)pyrrolidin-2-yhimidazo([1,5-
aJpyrazin-1-yl)-N-(pyridin-2-yl)benzamide;
(5)-4-(8-amino-3-(1-but-2-ynoylpyrrolidin-2-yl)imidazo[ 1,5-a]pyrazin-1-y1)-N-(pyridin-
2-yhbenzamide;

(S, E)-4-(8-Amino-3-(1-(4-(dimethylamino)but-2-enoyl)pyrrolidin-2-yl)imidazo[ 1,5-
ajpyrazin-1-yl}-N-(4-fluoropyridin-2-yl)benzamide;
(5)-4-(8-Amino-3-(1-but-2-ynoylpyrrolidin-2-yl)imidazof1,5-a]pyrazin-1-y1)-N-(4-
methylpyridin-2-yl)benzamide;
(S,£)-4-(8-Amino-3-(1-(4-methoxybut-2-enoyl)pyrrolidin-2-yl)imidazo[ 1,5-a]pyrazin-1-
yD-N-(4-propylpyridin-2-yl)henzamide;
{5)-4-(8-Amino-3-(1-but-2-ynoylpyrrolidin-2-yl)yimidazo[ !, 5-a]pyrazin-1-yl}-N-(4-
(trifluoromethyl)pyridin-2-yl)benzamide;

(S, E)-4-(8-Amino-3-(1-(4-methoxybut-2-enoyl)pyrrolidin-2-ylYimidazo[ 1,5-a]pyrazin-1-
y1)-N-(4-ethylpyridin-2-yl)benzamide;
(5)-4-(8-Amino-3-(1-but-2-ynoyipyrrolidin-2-yl)imidazo[ 1,5-a]pyrazin-1-y1)-N-(4,5,6,7-
tetrahydrobenzo[d]thiazol-2-ylYbenzamide;
(5)-4-(3-(1-acryloylpyrrolidin-2-y1)-8-aminoimidazo[ 1,5-a]pyrazin-1-y1}-2-fluoro-N-
(pyridin-2-yDbenzamide;

L Sl i bennppmsesiocdang T o0 Py vypratomall S, almamasin B8 T e arb e Ty
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(8, E)-4-(8-Amino-3-(1-(4-(dimethylamino)but-2-enoylypyrrolidin-2-yl}imidazo[ 1,5-
ajpyrazin-1-yl)-N-(thiazol-2-yl)benzamide;

(S, E)-4-(8- Amino-3-(1-(4-methoxybut-2-enoyl)piperidin-2-yl)imidazof L, 5-alpyrazin-1-
y1)-N-(pyridin-2-yl)benzamide;
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(8)-4-(3-(1-Acryloylpiperidin-2-yl)-8-aminoimidazo[ 1,5-a]pyrazin-1-yl)-N-(4-
fluoropyridin-2-yhbenzamide;

(8)-4-(3-(1-Acryloylpiperidin-2-y1}-8-aminoimidazo[ 1,5-a]pyrazin-1-y1)-N-(4-
cyanopyridin-2-yl)benzamide;
(5)-4-(8-Amino-3-(1-(vinylsulfonyl)piperidin-2-yl)imidazo[ 1,5-a]pyrazin-1-y1)-N-(4-
{trifluoromethyDpyridin-2-yl}benzamide;
(8)-4-(3-(1-Acryloylpiperidin-2-yl)-8-aminoimidazo[1,5-alpyrazin- 1-y1)-N~(pyrimidin-2-
yhibenzamide ;

(S)-4-(3-(1-Acryloylpiperidin-2-yD)-8-aminoimidazo[ 1,5-a]pyrazin-1-yl)-N-(4-
methylpyrimidin-2-ylYbenzamide ;
(8)-4-(8-Amino-3-(1-but-2-ynoylpiperidin-2-yl)imidazo[ 1,5-a]pyrazin-1-y})-N-
(pyrimidin-4-yhbenzamide ;

(8)-4-(8-Amino-3-(1-but-2-ynoylpiperidin-2-yl)imidazo[ 1,5-a]pyrazin-1-y1)-N-
(pyridazin-3-yl)benzamide ,
(5)-4~(8-Amino-3-(1-but-2-ynoylpiperidin-2-yl)imidazo[1,5-alpyrazin-1-yl)-N-(isoxazol-
3-yDbenzamide ;

(S, E£)-4-(8-Amino-3-(1-(4-methoxybut-2-enoyl)piperidin-2-yl)imidazo[ 1,5-alpyrazin-1-
vD)-N-(5-ethylthiazol-2-yl)benzamide;
(8)-4-(3-(1-Acryloylpiperidin-2-yl)-8-aminoimidazo{ 1,5-alpyrazin- 1-y1)-2-fluoro-N-(4-
propylpyridin-2-yl)benzamide;
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4-(8-Amino-3-((8)-1-but-2-ynoylpiperidin-2-yl)imidazo[ 1,5-a]pyrazin-1-yl)-3-methyl-N-
(pyridin-2-yl)benzamide;

4-(3-(Acrylamidomethyl)-8-aminoimidazo[ 1,5-alpyrazin-1-yb)-N-(pyridin-2-
ylybenzamide;

(5)-4-(8-Amino-3-(1-but-2-ynamidoethyl)imidazo} 1,5-a]pyrazin- [-y]}-N-(pyridin-2-
ylibenzamide;

($}-5-2-(2-(8-Amino-1-(4-(pyridin-2-ylcarbamoyl)phenylyimidazof 1 ,5-alpyrazin-3-
yDpyrrolidin-1-yl)-2-oxoethy! ethanethioate:
(5)-4-(8-Amino-3-(1-(4-hydroxy-4-methylpent-2-ynoyl)pyrrolidin-2-yl Yimidazo[ 1,5-
alpyrazin-1-yl}-N-(pyridin-2-yl)benzamide;
(5)-4-(8-Amino-3-(1-(6-chloropyrimidine-4-carbonylpyrrolidin-2-yl)imidazo[1,5-
alpyrazin-1-yl}-N-(pyridin-2-yl)benzamide;
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(S)-4-(8-Amino-3-(1~-pent-2-ynoylpyrrolidin-2-ylyimidazo[ 1,5-alpyrazin- 1 -y1)-N-
(pyridin-2-yl)benzamide;
($5)-4-(8-Amino-3-(1-(3-cyclopropylpropioloylpyrrolidin-2-yl)imidazo{ 1,5-a]pyrazin-1-
yh-N-{pyridin-2-yl)benzamide;
(5)-4-(8-Amino-3-(1-hex-2-ynoylpyrrolidin-2-yl)imidazo[ 1,5-a]pyrazin-1-y1)-N-(pyridin-
2-yhbenzamide;

4-(3-(I-Acryloylazepan-2-yl)-8-aminoimidazo[ 1,5-alpyrazin-1-y1)-N-(pyridin-2-
ylibenzamide;

(K)-4-(8-Amino-3-(4-but-2-ynoylmorpholin-3-yl)imidazo{ 1,5-a]pyrazin-1-yl)-N-
{pyridin-2-yl)benzamide ;

{S)-4-(8-amino-3-(1-(N-methylbut-2-ynamido)ethylyimidazo[ 1,5-a]pyrazin-1-y1)-N-(4-
(trifluoromethyl)pyridin-2-yD)benzamide;
{S)-4-(8-Amino-3-(1-(4-(dimethylamino)but-2-ynoyDpyrrolidin-2-ylJimidazo[ 1,5-
alpyrazin-I-yl)-N-(pyridin-2-yh)benzamide;
(5)-4-(8-Amino-3-(1-(4-methoxybut-2-ynoyhpyrrolidin-2-yl)imidazo[ 1,5-a]pyrazin-1-
yD-N-(pyridin-2-yl)benzamide;

(5)-4-(3-(1-acryloylpyrrolidin-2-yl)-8-aminoimidazo[ 1,5-alpyrazin-1-y1)-N-(4-
fluoropyridin-2-yybenzamide;

(8)-4-(3-(1-acryloylpyrrolidin-2-yl)-8-aminoimidazo[ 1,5-alpyrazin- 1-y1)-N-(4-
{pyrrolidin-1-yl)pyridin-2-yhbenzamide;
(8)-4-(8-amino-3-(1-but-2-ynoylpiperidin-2-yhimidazof 1,5-ajpyrazin-1-y1)-N-(4-
flucropyridin-2-ylbenzamide;

(8)-4-(8-amino-3-(1-but-2-ynoylpiperidin-2-ylYimidazof 1,5-a]pyrazin-1-y1)-N-(pyridin-2-
vl}benzamide;

{5)-4-(3-(1-acryloylpiperidin-2-yl)-8-aminoimidazo[ 1,5-alpyrazin-1-y1)-N-(pyridin-2-
yhbenzamide;

{S)-4-(8-amino-3-(1-but-2-ynoylpyrrolidin-2-yhimidazo[ 1 ,5-a]pyrazin- 1-y})-N-(4-
propylpyridin-2-yl)benzamide;

(S, E£)-4-(8-amino-3-(1-(4-methoxy-N-methylbut-2-enamido)ethyl)imidazo[ ,5-alpyrazin-
[-y1)-N-(4-propylpyridin-2-yl)benzamide;
(S5)-4-(8-amino-3-(1-(vinylsulfonyl)piperidin-2-yl}imidazo[ 1,5-a]pyrazin- 1-y})-N-(4-
propylpyridin-2-yl)benzamide;

{8)-4-(B-amino-3-(1-but-2-ynoylpyrrolidin-2-yhimidazo[ 1 ,5-a}pyrazin- 1-yl)-2-fluoro-N-
(pyridin-2-yhbenzamide;
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(S, E)-4-(8-amino-3-(1-(4-methoxybut-2-enoyl)pyrrolidin-2-yl)imidazo[1,5-a]pyrazin-1-
yl}-N-(4-methoxypyridin-2-yl)benzamide;
(S,E)-4-(8-amino-3-(1-(4-methoxybut-2-enoyl)pyrrolidin-2-yl)imidazo[ I,5-a]pyrazin-1-
y1)-2-fluoro-N-(4-methoxypyridin-2-ylYbenzamide;

(5, E)-4-(8-amino-3-(1-(4-methox ybut-2-enoylipyrrolidin-2-yl)imidazo[ 1,5-a]pyrazin-1-
v1}-N-{4-flaoropyridin-2-yl)benzamide;

(S, E)-4-(8-amino-3-(1-(4-methoxybut-2-enoyl)piperidin-2-yl)Yimidazo[ 1,5-aipyrazin-1-
vI)-N-(isoxazol-3-vl)benzamide;

(8, E)-4~(8-amino-3-(1-(4-methoxybut-2-enoyl)piperidin-2-yl)imidazo{ I ,5-a]pyrazin-1-
yl}-N-{pyrimidin-2-yl)benzamide;
4-(8-amino-3-((S)-1-(2-chloropyrimidine-4-carbonyl)piperidin-2-yhimidazo[ 1,5
a]pyrazin-i-y1)-3-methyl-N-(pyridin-2-yl)benzamide;

{8, E)-4-(8-amino-3-(1-(4-methoxybut-2-enoyDpyrrolidin-2-yl)imidazof 1,5-alpyrazin-1-
yh-N-(4-methylpyridin-2-ylYbenzamide;

(8, E)-4-(8-amino-3-(1-(4-methoxybut-2-enoyl)pyrrolidin-2-yljimidazo[1,5-a}pyrazin-1-
y1)-N-(4-isopropylpyridin-2-yl)benzamide;

(S, E}-4-(8-amino-3-(1-(4-(dimethylamino)but-2-enoyl)pyrrolidin-2-ylimidazo[ 1,5-
alpyrazin- I-yl)-N-(4-methylpyridin-2-yl)benzamide;
(8)~4-(8-amino-3-(1-but-2-ynoylpyrrolidin-2-yl)imidazo[1,5-alpyrazin-1-yl)-N-(thiazol-
2-yDybenzamide;

(8)-4-(3-(1-acryloylpiperidin-2-yl)-8-aminocimidazo[ 1,5-a] pyrazin-1-y1)-N-(4-
propylpyridin-2-yl)benzamide;

(5)-4-(3-(1-acryloylpyrrolidin-2-y})-8-aminoimidazof 1,5-a]pyrazin-1-y1)}-N-(4-
(trifluoromethyl)pyridin-2-yhbenzamide;
(§)-4-(8-amino-3-(1-but-2-ynoylpiperidin-2-yljimidazo[ 1,5-alpyrazin-1-y1)-N-(4-
(trifluoromethyl)pyridin-2-yl)benzamide;
(8)-4-(8-amino-3-(1-but-2-ynoylpiperidin-2-yhimidazo[ 1,5-a]pyrazin- 1 -y1)-N-(4-
propylpyridin-2-yl)benzamide;

(8, E}-4-(8-amino-3-(1-(4-(dimethylamino)but-2-enoyl)pyrrolidin-2-ylyimidazo[ 1,5-
alpyrazin-I-yl)-N-(4-isopropylpyridin-2-yl Ybenzamide;
4-(8-amino-3-(($)-1-(vinylsuifonyl)piperidin-2-yl)imidazo[ 1,5-a]pyrazin-1-yl)-3-methyl-
N-(pyridin-2-yhbenzamide;
(§)-4-(8-amino-3-(1-but-2-ynoylpiperidin-2-yljimidazo[1,5-a]pyrazin-1-yl)-2-fluoro-N-
(4-propylpyridin-2-yhbenzamide;
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4-(3-((5)-1-acryloylpiperidin-2-yl)-8-aminoimidazo[ |,5-a}pyrazin- 1-yl)-3-methyl-N-
(pyridin-2-yl)benzamide;

(£)-4-(8-amino-3-((4-(dimethyl amino)but-2-enamido)methyl) imidazo[1,5-ajpyrazin-1-
y1)-N-(pyridin-2-yl)benzamide;

(5)-4-(8-amino-3-(1-(2-chloro pyrimidine-4-carbonyl)pyrrolidin-2-ylimidazo[1,5-
alpyrazin-1-y1)-N-(4-isopropylpyridin-2-yl }benzamide;

(8)-4-(8-amino-3-(1-(2-chloro pyrimidine-4-carbonybpyrrolidin-2-yhimidazo[1,5-
ajpyrazin-1-y1)-N-(4,5,6,7-tetrahvdrobenzol[d}thiazol-2-yl)benzamide;

(S, E)-4-(8-amino-3-(1-(4-methoxybut-2-enoyl)piperidin-2-yl)imidazo| 1,5-a]pyrazin-1-
yh)-N-(pyridazin-3-yl)benzamide;

(8, E)-4-(8-amino-3-(1-(4-(dimethylamino)but-2-enoylpiperidin-2-yhimidazo{ 1,5-
a)pyrazin-1-y1)-N-(pyridazin-3-yl)benzamide;
(§)-4-(8-amino-3-(1-(2-chloropyrimidine-4-carbonyl)piperidin-2-yl)imidazo[1,5-
alpyrazin-1-yI)}-N-(pyridazin-3-yl}benzamide;

(S, £)-4-(8-amino-3-(1-(4-methoxy-N-methylbut-2-enamido)ethyl)imidazo[ 1,5-a]pyrazin-
I-y[}-N-(4-(trifluoromethyl)pyridin-2-ylbenzamide;
(8,E)-4-(8-amino-3-(1-(4-(dimethylamino)-N-methylbut-2-enamido)ethyl)imidazof1,5-
alpyrazin-1-yl)-N-(4-propylpyridin-2-yl)benzamide;
(S,E)-4-(8-amino-3-(1-(4-(pyrrolidin- I-y)but-2-enoyhpyrrolidin-2-yl)imidazo{ I ,5-
alpyrazin-1-yl)-N-(4-propylpyridin-2-yl)benzamide;

(S, E)-4-(8-amino-3-(1-(4-(dimethylamino)but-2-enoyl)piperidin-2-ylimidazof 1,5-
alpyrazin-1-yh-N-(pyridin-2-ylYbenzamide;
(8)-4-(8-amino-3-(1-(2-chloropyrimidine-4-carbonyl)pyrrolidin-2-vl)imidazo[1,5-
ajpyrazin-1-yl)-N-(4-propylpyridin-2-yl}benzamide;
(5)-4-(8-amino-3~(1-(2-chloropyrimidine-4-carbonylpiperidin-2-yhimidazol 1,5-
ajpyrazin-1-yl)-N-(4-fluoropyridin-2-ylbenzamide;
(S,E)-4-(8-amino-3-(1-(4-methoxybut-2-enoyl)piperidin-2-yl)imidazo[1,5-a]pyrazin-1-
yI)-N-(4-fluoropyridin-2-yhbenzamide;

(8, E)-4-(8-amino-3-(1-(4-methoxybut-2-enoyDpyrrolidin-2-yl)imidazo{ [ ,5-a}pyrazin-1-
yI}-N-(4,5,6,7-tetrahydrobenzo[d]thiazol-2-yl)benzamide;
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($)~4-(8-amino-3-(1-(2-chloropyrimidine-4-carbonylpyrrolidin-2-yl)imidazo[ 1,5-
a]pyrazin-1-yl)-2-fluoro-N-(pyridin-2-yl)benzamide;
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4-(8-amino-3-({S)-1-((£)-4-methoxybut-2-enoyl)piperidin-2-yl)imidazo{ I,5-a]pyrazin-1-
vi)-3-methyl-N-(pyridin-2-yl)benzamide;

(S, E)-4-(8-amino-3-(1-(4-methoxybut-2-enoyl)piperidin-2-yl)imidazo[1,5-a]pyrazin-1-
yl)-N-(pyrimidin-4-yl)Ybenzamide;
4-(8-amino-3-((5)-1-((E)-4-methoxybut-2-enoyl)pyrrolidin-2-yl)imidazo[1,5-a]pyrazin-1-
yD-3-methyl-N-(4-propylpyridin-2-yl)benzamide;

(S, E)-4-(8-amino-3-(1-(4-methox ybut-2-enoyl)piperidin-2-yhimidazof 1,5-alpyrazin-1-
yI)}-N-(4-methylpyrimidin-2-yl)benzamide;
(8}-4-(8-amino-3-(1-but-2-ynoylpiperidin-2-yhimidazo[ I,5-a]pyrazin-1-yl}-N-(4-
methylpyrimidin-2-yl}benzamide;

(8)-4-(8-amino-3-( 1-(2-chloropyrimidine-4-carbonyl)piperidin-2-yl)imidazo[ 1,5-
alpyrazin-1-yl)-N-(pyrimidin-2-yl)benzamide;
(8)-4-(8-amino-3-(1-methacryloylpyrrolidin-2-ylYimidazof 1,5-alpyrazin-1-y1)-N-
(pyridin-2-yhbenzamide;
(8)-4-~(8-amino-3-(1-(2-(rifluoromethylyacryloyDpyrrolidin-2-yhimidazo[ 1,5-ajpyrazin-
[-y1)-N-(pyridin-2-yl)benzamide;

(8, E)-4-(8-amino-3-(1-but-2-enoylpyrrolidin-2-yhimidazo{ 1,5-a]pyrazin-1-yl}-N-
(pyridin-2-yl)benzamide;

{S)-4-(8-amino-3-(1-(cyanomethyl)pyrrolidin-2-yl)imidazof 1,5-a]pyrazin-1-yl)-N-
(pyridin-2-yhbenzamide;
{(E)-4-(8-amino-3-((4-methoxybut-2-enamidoymethyl)imidazo[ 1,5-a}pyrazin-1-yl)-N-
(pyridin-2-yl)benzamide;

($)-4-(8-amino-3-(1-but-2-ynoylpyrrolidin-2-ylyimidazo[ 1 ,5-a]pyrazin-1-yl)-N-(4-
{(pyrrolidin-1-y)pyridin-2-yhbenzamide;
(E)-4-(8-amino-3-(1-(4-methoxybut-2-enoylazepan-2-ylyimidazo{ 1.5-a]pyrazin- I-yl)-N-
(pyridin-2-yl)benzamide;

{3, E)-4-(8-amino-3-(1-(4-methoxybut-2-enoyhpyrrolidin-2-yl)imidazof 1,5-a]pyrazin-1-
yD)-N-(4-cyanopyridin-2-yl)benzamide;
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(8)-4-(3-(1-acrylamidoethyl)-8-aminoimidazo[1,5-a]pyrazin-1-y1)-N-(pyridin-2-
yvhbenzamide;
($)-4-(3-(1-acryloylpyrrolidin-2-yl)-8-aminoimidazo{ 1,5-alpyrazin-1-y1)-N-(thiazol-2-

vi)benzamide;
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(S}-4-(8-amino-3-(1-but-2-ynoylpyrrolidin-2-ylyimidazo[ 1,5-aJpyrazin-1-yI)-N-(4-
isopropylpyridin-2-yl)benzamide;
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(S, E)-4-(8-amino-3-(1-cinnamoylpyrrolidin-2-yl)imidazo[ 1,5-a}pyrazin- 1-y1)-N-(pyridin-

2-yDbenzamide;

(8)-N-(1-(8-amino-1-(4-(pyridin-2-ylcarbamoyl)phenyl)imidazo{ 1,5-alpyrazin-3-
yDethyl)-2-chloropyrimidine-4-carboxamide;
(S)-4-(8-amino-3-(1-but-2-ynoylpyrrolidin-2-yl)imidazo[ 1,5-a]pyrazin-1-y1)-N-(4-
fluoropyridin-2-yl)benzamide;
(S)-4-(8-amino-3-(1-(2-chloropyrimidine-4-carbonyl}piperidin-2-yl)imidazo{ 1,5-
alpyrazin-1-yl)-N-(4-propylpyridin-2- yl)benzamide;

(S, E)-4-(8-amino-3-(I-(4-methoxybut-2-enoyl)piperidin-2-ylimidazo[ 1,5-a]pyrazin-1-
y1)-N-(4-(triftuoromethyD)pyridin-2-yhbenzamide;
(8)-4-(3-(1-acryloylpiperidin-2-yl)-8-aminoimidazo[ 1,5-a]pyrazin-1-yl)-N-(4-
(triftuoromethyl}pyridin-2-yD)benzamide;
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4-(8-amino-3-(but-2-ynamidomethylimidazo[1,5-ajpyrazin-1-y1)-N-(pyridin-2-
yhbenzamide;

(S)-4-(8-amino-3-(1-(N-methylbut-2-ynamido)ethyl)imidazo[ 1,5-alpyrazin-1-y1)-N-(4-
propylpyridin-2-yDbenzamide;

(S, E)-4-(8-amino-3-(1-(4-methoxybut-2-enoylpiperidin-2-ylyimidazo[1,5-a]pyrazin-1-
y1)-2-fluoro-N-(4-propylpyridin-2-yl)benzamide;
(5)-4-(8-amino-3-(1-(2-chloropyrimidine-4-carbonyl)piperidin-2-yhimidazo[ 1,5-
ajpyrazin-1-y1}-N-(4-(trifluoromethypyridin-2-y!)benzamide;
(S)-4-(8-amino-3-(1-but-2-ynoylpiperidin-2-yl)imidazo[ 1,5-a]pyrazin-1-y})-N-(5-
ethylthiazol-2-yl)benzamide;

(8)-4-(3-(1-acryloylpiperidin-2-y1)-8-aminoimidazo[ 1,5-a]pyrazin-1-y1)-N-(5-
ethylthiazol-2-yl)benzamide,;
(§)-4-(8-amino-3-(1-(2-chloropyrimidine-4-carbonyl)piperidin-2-yhHimidazo[ 1,5-
a|pyrazin-1-y1)-N-(5-ethylthiazol-2-yl)benzamide;
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(8)-4-(8-amino-3-(1-(2-chloropyrimidine-4-carbony!)pyrrolidin-2-yl)imidazo{ 1,5-
alpyrazin-1-yh)-N-(4-(trifluoromethylpyridin-2-ylYbenzamide;

(R, E}-4-(8-amino-3-(4-(4-methoxybut-2-enoyl)morpholin-3-yl Yimidazo[ 1,5-alpyrazin-1-

yI)-N-(pyridin-2-yl}benzamide;

(8, E)-4-(8-amino-3-(1-(4-methoxybut-2-enoyl)piperidin-2-yl)imidazo{ 1,5-alpyrazin-1-

y1)-N-(4-propylpyridin-2-ybenzamide;
{5)-4-(3-(1-acryloylpyrrolidin-2-yl)-8-aminoimidazo[ 1,5-a]pyrazin-1-y1)-N-(4-
cyanopyridin-2-ylyhenzamide;
(5)-4-(8-amino-3-(1-but-2-ynoylpyrrolidin-2-ylimidazo[ 1,5-a]pyrazin-1-y1)-N-(4-
methoxypyridin-2-yl)benzamide;
(8)-4-(3-(1-acryloylpyrrolidin-2-yl)-8-aminoimidazo[ 1 ,5-a]pyrazin-1-y})-N-(4-
methylpyridin-2-yDbenzamide;
(8)-4-(3-(1-acryloylpyrrolidin-2-y1)-8-aminoimidazo[ 1 ,5-a]pyrazin-1-yl}-N-(4-
propylpyridin-2-ylbenzamide;
(8)-4-(3-(1-acryloyipyrrolidin-2-yl)-8-aminoimidazo[1,5-a]pyrazin- 1-yl)-N-(4-
ethylpyridin-2-yl)benzamide;

{8,E)-4-(8-amino-3-(1 ~{4~(dimethylamino)but-2-enoyi)pyrfolidinm2myl)jrhidazo{ i,5-
a]pyrazin-1-yl)-N-(pyridin-2-yl)benzamide;

(8, E)-4-(8-amino-3-(I1-(4-methoxybut-2-enoyl)pyrrolidin-2-yl)imidazo[1,5-alpyrazin-1-

yh)-N-(4-(triflaoromethyl)pyridin-2-yl }benzamide;
(8)-4-(8-amino-3-(1-(2-chloropyrimidine-4-carbonylpyrrolidin-2-yl)imidazof 1,5-
alpyrazin-1-yl)-N-(4-methylpyridin-2-yl)benzamide;
(8)-4~(8-amino-3-(1-but-2-ynoylpyrrolidin-2-yl)imidazo[ 1,5-a]pyrazin-1-y1)-N-(4-
cyanopyridin-2-yl)benzamide;
(5)-4-(8-amino-3-(1-but-2-ynoylpyrrolidin-2-yl)imidazo| 1,5-alpyrazin-1-yl)-N-(4-
ethylpyridin-2-yl)benzamide;
(8)-4-(8-amino-3-(1-but-2-ynoylpyrrolidin-2-yl)imidazo[ 1,5-a]pyrazin-1-y1)-N-(4-
phenyipyridin-2-yl)benzamide and
(8)-4-(3-(1-acryloylpyrrolidin-2-yl)-8-aminoimidazo[ 1,5-a]pyrazin-1-yl)-N-(4-
phenylpyridin-2-yl)benzamide, and

pharmaceutically acceptable salts of the foregoing.-

The compound of any one of claimg 1 to 12 for use in therapy.
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14. The compound of any one of claims 1 to 12 for use in the treatment of Bruton’s Tyrosine

Kinase (Btk) mediated disorders.
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Use of a compound sf-farsmuhat-according to any one of the claims 1 to 12 er-a

yaeceptablesslt-thereotfor the manufacture of a medicament for the

b g S g
¥ ER Xy
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treatment of Bruton’s Tyrosine Kinase (Btk) mediated disorders.

A combination of a compound of any one of claims 1 to 12-era-phassaccutically

aeceptable-sali-thereod-and a further therapeutic agent.

A pharmaceutical composition comprising a compound of any one of claims 1 to [2-esa

pharintesaticatly-aeeeptablesalt-thereot-and a pharmaceutically acceptable excipient.

The compound of aecerding-to-Eommulatr-ora-pharmaceutioatlvnecentable salt-thereof.

aceerding-te-claim 1, wherein
X is CH;

-ad-f, are-is CH,

B1is C(R7);

B2 is C(R8);

B3 is C(R9);

B4 is C(R10);

R1is R1IC(O);

RZ and R3 form, together with the N atom that R2 is attached to and the C atom that B3

1sthey-nre attached to, a pyrrolidinyl;

R4 1s H;

R71s H:

+R9 1s H:

sad-R10 1sase-H,; and

R8 is H or methyl.

The compound according to claim 1 selected from the group consisting of:
(5)-4-(3-(1-Acryloylpyrrolidin-2-yl)-8-aminoimidazo[ 1,5-a]pyrazin-1-yl)-N-(pyridin-2-
yDbenzamide; |

(S, E}-4-(8-Amino-3-(1-(4-(dimethylamino)but-2-enoyl)pyrrolidin-2-ytimidazo([ 1,5~
a]pyrazin-1-yl)-N-(pyridin-2-yDbenzamide;
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{8, E)-4-(8-amino-3-(1-(4-methoxybut-2-enoyl)pyrrolidin-2-ylYimidazo[1,5-a]pyrazin- -
y1)-N-(pyridin-2-yhbenzamide;
(S)-4-(8-amino-3-(1-but-2-ynoylpyrrolidin-2-ylyimidazo[ 1,5-a]pyrazin-1-y1)-N-(pyridin-
2-ylh)benzamide;
(5)-4-(8-Amino-3-(1-but-2-ynoylpyrrolidin-2-yl)imidazof1,5-alpyrazin- 1-y1)-N-(4-
(trifluoromethyl)pyridin-2-yl)benzamide;
(8)-4-(8-Amino-3-(1-(4-hydroxy-4-methylpent-2-ynoyl)pyrrolidin-2-yhimidazo[ 1.5-
alpyrazin-1-y1)-N-(pyridin-2-yl)benzamide;
(R)}-4-(8-Amino-3-(4-but-2-ynoylmorpholin-3-yhimidazo[1,5-a]pyrazin-1-y1)-N-
(pyridin-2-yl)benzamide;
(5)-4-(8-Amino-3-(1-(4-(dimethylamino)but-2-ynoybpyrrolidin-2-ylimidazo| 1,5-
a]pyrazin-1-yl}-N-(pyridin-2-yl)benzamide;

(S, E)-4-(8-Amino-3-(1-(4-methoxybut-2-enoyl)piperidin-2-ylYimidazo[1,5-alpyrazin-1-
y1)}-N-(pyridin-2-yl)benzamide;
($)-4-(8-amino-3-(1-(N-methylbut-2-ynamido)ethyl)imidazo{ 1,5-alpyrazin-1-yi)-N-(4-
(trifluoromethyl)pyridin-2-yl)benzamide;
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(S)-4-(8-amino-3-(1-but-2-ynoylpiperidin-2-yl)imidazo[ 1,5-a] pyrazin-1-yl)-N-{pyridin-2-
yl)benzamide; aset

(§)-4-(8-amino-3-(1-but-2-ynoylpiperidin-2-yhimidazol[ .5-a}pyrazin-1-y1}-N-(4-
(trifluoromethyl)pyridin-2-yl)benzamide, and

pharmacenticallv acceptable salts of the foregoing-

The use of claim 15, wherein the Btk mediated disorder is selected from the group
consisting of rheumatoid arthritis, psoriatic arthritis, infectious arthritis, progressive
chronic arthritis, deforming arthritis, osteoarthritis, traumatic arthritis, gouty arthritis,
Reiter’s syndrome, polychondritis, acute synovitis, esd-spondylitis, glomerulonephritis

fwith sxewitheut-nephrotic syndromes, glomerulonephritis without nephrotic svndrome,

autoimmune hematologic disorders, hemolytic anemia, aplastic ancmia, idiopathic
thrombocytopenia, asd-neutropenia, autoimmune gastritis, as¢-autoimmune inflammatory
bowel diseases, ulcerative colitis, Crohn’s disease, host versus graft discase, allograft

rejection, chronic thyroiditis, Graves’ disease, schleroderma, type | diabetes, toypetand
type H_diabetesy, acuie active hepatitis, faeste-and-chronic_active hepatitisy, pancreatitis,

primary biliary cirrhosis, myasthenia gravis, multiple sclerosis, systemic lupus
erythematosis, psoriasis, atopic dermatitis, contact dermatitis, eczema, skin sunburns,
vasculitis, {e-g—-Behcet’s disease.} chronic renal insufficiency, Stevens-Johnson
syndrome, inflammatory pain, idiopathic sprue, cachexia, sarcoidosis, Guillain-Barré
syndrome, uveitis, conjunctivitis, kerato conjunctivitis, otitis media, periodontal disease,
pulmonary interstitial fibrosis, asthma, bronchitis, rhinitis, sinusitis, pneumoconiosis,
pulmonary insufficiency syndrome, pulmonary emphysema, pulmonary fibrosis,
stlicosis, chronic inflammatory pulmonary disease, chronic obstructive pulmonary
disease, proliferative diseases, non-Hodgkin lymphoma, diffuse large B-cell lymphoma
(BLBCL), mantle cell lymphoma (MCL), B cell chronic lymphocytic leukemia, acute
Iymphoblastic leukemia, acute lymphoblastic leukemia with mature B cell, B cell

lymphoma_resulting from chronic active B cell receptor signalling, a-prebiferative mast

ase—and a bone disorder related to multiple myeloma.

The use of claim 15, wherein the Btk mediated disorder is selected from the group

consisting of rheumatoid arthritis, psoriatic arthritis, @=and ostecarthritis.



1lia

The use of claim 15, wherein the Btk mediated disorder is selected from the group
consisting of proliferative diseases, non-Hodgkin lymphoma, diffuse large B-cell
lymphoma (DLBCL), mantle cell lymphoma (MCL), B cell chronic lymphocytic
leukemia, acute lymphoblastic leukemia, acute lymphoblastic leukemia with mature B

cell, B cell lymphoma resulting from chronic active B cell receptor signaling, 2

proliferative-mesteel-disease-and a bone disorder related to multiple myeloma.
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23, A compound of Formula (1) according to claim 1:

B,
B, il
NH, N B
N ==
N
]\/N Y4
A
Ry
R4 N\/
R
3 R,

Formula (1)

ot a pharmaceutically acceptable salt thereof,

whereln;
XisCHorS:

Y is C(R6):

Zis CH ora bond;
Aig CH;
BlisNor C(R7}:
B2 is N or C{R8);
B3 is Nor CH;
B4 is N or CH:
Riig RIIC(=0),
R2is (1-3C)alkyl;
R3is (1-3Chalkvl:

RZ and R3 form a (3-7Chheterocveloalkyl ring selected from the group consisting of azetidinyl.

pyrrolidiny], piperidinyl, and morpholinyl, optionally substituted with one or more

fluerine, hydroxyvh (1-3CYalkyl, or (1-3Cwlkoxy:
R4 is H:

R5 is H. halogen, cvano. (1-4Calkyl, (1-3C)alkoxy, or (3-6C)cveloalkyl, any alkvl eroup of

which is optionally substituted with one or more halogen;
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E61s H or (1-3Chalkyl:

R7is H or halogen:
R8s Hor {(C1-3alkvl; or

B7 and R8 form, together with the carbon atom that R7 is atfached to and the carbon atom that

R & is attached to. a {6-10Carvt or (1-9C heteroaryl:

BS5 and R6 together may form a (3-7C)eyeloalkenyl or (2-6C)heterocveloalkenyl, each opiionallv

substituted with (1-3Callkv] or one or more halowen:

R11 is independently selected from the groun consisting of (2-6C)alkenyl and (2-6Challkoynvl,

wherein each alkeny! or allkynyl is optionally substituted with one or more substituents

selecied from the group consisting of hydroxyl, (1-4Callevl. (3-7Cveloallkevl, [(1-
4Callkvlamine, dif(]-4Chalkvlamino, (1-3Chalkexy, 3-TCkyveloatkoxy. (6-10Carvl

and (3-7Cheteroeyeloalloyl:

with the proviso that

Ot 2 atomsof B1. B2 B3 and B4 are N,

24, A compound of Formula {1} according to claim 1:

By
By [
NH2 N B2
N S
N
l\\\ _N Vi
A R
4
Ry N\/
R
3 R,

Formula ()

or a pharmaceutically accepiable salt thereof,

wherein:

the ring containing X, Y and 2 1s selected from the croup consistine of pyridvl, pvrimidyl,

pyridazyl, friazinvl, thiszolvl, oxazolvl and isoxazoly] :

AlsCH ;
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B2isCH;
B3isCH :
B4dis CH;
Rlis CIOMRIL ;

RZ and B3 form, fopsether with the N atom that R2 is attached fo and the C atom that R3 is

attached fo, a {3-TCYheterocyeloalioyl rine selected from azetidinvl, pvrrolidinyl,

piperidinyl, homomperidinyl or morpholinyl, each ontionallv substituted with fluoro,

hydroxvl, (1-3Callovl (1-3C)alkoxy or oxo

R4 15 hvdrogen :

R51s H, halogen, cvane, (1-4C)allovl, (1-3C)alkoxy, or (3-6Ceveloalkyl, any alkvl oroup of

which is optionallv substituted with one or more halosen ;

R11 18 (2-6Calkenvl or {2-6Chalkynyl, each optionally substituted with one or more groups
selected from hvdroxvl, (1-4Calky], (3-7Cxveloallkvlh diF(1-4ACwulkvllamino, (-

ICalkoxy. (3-7CIeveloalkoxy, or (3-7C heterocveloalkyl .

25. A compound which is (S)-4-(3-(1-acrvlovipyrrolidin-2-v1)-8-aminoimidazo[1,5-

alpyvrazin-1-vi-N-{pvyridin-2-viibenzamide . havinge the structure:

26, A pharmaceutical composition comprising a pharmaceutically accentable carrier or

diluent and the compound of ¢laim 25.
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27, A pharmaceutically acceptable salt of a compound, the compound being ($)-4-(3-(1-

acrylovlpyrrolidin-2-yI}-8-aminotmidazo( 1.5-alpyrazin-1-v}-N-{(pyridin-2-vl}benzamide

and havinge the structure:

/ N

NH

28, The pharmaceutically acceptable salt of claim 27, wherein the salt is selected from the

group consisting of acetate. ascorbate, benzoate, benzenesulfonate, bisnllate, borate,

butyrate, citrate, camphorate, camphorsuifonate. fumarate, hvdrochloride, hydrobromide,

hvdroiodide, lactate, maleate, methanesulfonate. naphthalencsulfonaie, nitrate, oxalate,

phosphate, propionate, salicylate, succinate. sulfate, tartarate, thiocyanate, and

toluenesulfonate.

29. A pharmaceutical composition comnprising a pharmaceutically accentable carrier or

diluent and the pharmaceutically accentable salt of ¢laim 27.

30, A pharmaceutical composition comprising a pharmaceutically acceptable carrier or

dilaent and the pharmaceutically acceptable salt of claim 28.

31, A compound which is (5 E-4-( 8-amino-3-{ | -(4-{dimethviaminobut-2-enovDipvirolidin-

2-vDimidazol1.5-alpvrazin-1-v)-N-{pvridin-2-viibenzamide ., having the structure:
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=N

NH

32. A pharmaceutical composition comprising a pharmaceutically accepiable carrier or
diluent and the compound of claim 31.

33, A pharmaceuticallv accentable salt of a compound, the compound being (S £-4-(8-
amino-3-{1-{(4-(dimethviamine Ybut-2-enovhipyrrolidin-2-vhimidazol 1 5-alpyrazin-1-vi)-
N-fpyridin-2-vDibenzamide and having the structure;

34.

The pharmaceutically acceptabie salt of clanm 33. wherein the salt is selected from the

oroup consisting of acetate, ascorbate, benzoate, benzenesulfonate, bisulfate, borate,
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butvrate, citrate, camphorate. camphorsulfonate, fumarate, hvdrochloride, hivdrobromide,

hvdroiodide. lactate, maleate, methanesulfonate. naphthalenesulfonate, nitrate, oxalate,

phosphate, propionate, salicvlate, succinate, sulfate. {artarate, thiocyanate, and

toluenesullonate,

35. A pharmaceutical composition comprising a pharmaceutically acceptable carrier or
diluent and the pharmaceutically acceptable salt of claim 33.
36. A pvharmaceutical composition comprising a nharmaceutically accentable carsier or

diluent and the pharmaceuticallv accentable salt of claim 34,

37, A copmound which is (S¥-4-(8-amino-3-(1 -but-2-vnovipvrrolidin-2-viyimidazo[ 1.5-

alpyrazin-1-vD)-N-{pyridin-2-vDYbenzamide . having the structure;

/ N

=N
o
NH
NH,
NT =
N
&/N / o]
N %
38, A pharmaceutical composition commprising a pharmaceutically accentable carrier or
dilnent and the compound of claim 37.

30, A pharmaceutically acceptable salt of a compound, the compound being (8)-4-(&-amino-

3-(-but-2-ynovilpyrrolidin-Z-vDimidazol 1. 5-alpyrazin-1-v)-N-{pyridin-2-vDbenzamide

and having the structure:
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N
0
NH
NH,
N/ =
N
' .
N k

The pharmaceutically acceptable salt of claim 39, wherein the salt is selected from the

41.

aroup consisting of acelate, ascorbate, benzoate, benzenesulfonate, bisulfaie, borate

butvrate, citrate, camphorate. camphorsulfonate. fumarate, hvdrochloride, hvdrobromide

hvdrotodide, lactate. maleate, methanesulfonate, naphthalenesulfonate, mifrate, oxalate,

phosphate, propionale, salicvlate, succinate, sulfate, tartarate, thiccvanate, and

toluenesulfonate,

A pharmaceuical composition comprising a pharmaceuticallv acceptable carrier or

diluent and the nharmaceutically acceptable salt of claim 39,

A pharmaceutical composition comprising a pharmaceutically accentable carrier or

43.

diluent and the phammaceutically accentable salt of claim 40.

A compound which 18 (5)-4-(8~aming-3-{ 1 -(3-cvclopropyipropiclovlmvrrolidin-2-

viimidazol 1.5-alpvrazin- 1 -vD-N-{pvridin-Z-vDYbenzamide . having the structure:
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44,

43,

ok
I....)
jta}

=N
O
N
NH,
NF =
S N/ 5
N %

A pharmaceutical composition comprising 2 pharmaceutically accentable carrier or

diluent and the compound of claim 43.

A pharmaceutically accentable sait of a compound, the compound being (5)-4-(8-amino-

46,

3-(1-03-cvclopropyipropiolovDipyirolidin-2-vDimidazol L5 -alpvrazin-1 -v-N-{pvridin-2-

vhbenzamide and having the structure:

N

NH

The pharmaceutically acceptable salt of claim 45, wherein the salt is selected from the

group consisting of acetate, ascorbate, benzoate. benzenesulfonate, bisulfate, horate




10

15

20

120

butyrate, citrate, camphorate, camphorsuifonate, fumarate. hvdrochloride, hyvdrobromide,

hvdroiodide, lactate, maleate, methanesulfonate, naphthalenesulfonate, nitrate, oxalate,

phosphate, propionate, salicylate. succinate, sulfate. tartarate. thiccvanate, and

toluenesulfonate.

47. A pharmaceutical composition comprising a pharmaceutically acceptable carrier or
diluent and the pharmaceuticallv acceptable salt of claim 45,

48, A pharmaceutical composition comprising a pharmaceuticallv accentable carrier or
diluent and the pharmaceutically accentable salt of claim 46,

49, A compound which is {8)-4-(8-amino-3-{1-hex-2-vnovipyrrolidin-2-vDimidaze[ 1.5-
alpyrazin-1-vi-N-{pvridin-2-vDbenzamide . having the structure:

50, A pharmaceutics] composition comprising a pharmaceutically acceptable cargier or
diluent and the compound of claim 49,

51. A pharmaceutically acceptable salt of a compound, the compound being £5)-4-{8-amino-

3-{1-hex-Z-vnovipvirolidin-2-viYimidazo[1.5-alpvrazin-1 -vI}-N-{pvridin-2-vlibenzamide

and having the structure:
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=N
G
NH
NH,
N/ ==
N
g
N %

The pharmaceutically acceptable salt of claim 51, wherein the salt is selected from the

Th
L

group consisting of acefate, ascorbate, benzoate, benzenesulfonate, bisulfate, borate,

butyrate. citrate, camphorate, camphorsulfonate, fumarate, hvdrochloride. hvdrobromide,

hvdrolodide, lactate, maleate, methanesulfonate, naphthalenesulfonate. nitrate, oxalate,

phosphate. propionate, salicvlate, succinate. sulfate. tartarate, thiocvapate, and

toluenesuifonate,

A vharmaceutical commosition comprising a vharmaceutically accentable carrier or

54.

diluent and the pharmaceutically accentable salt of claim 51,

A pharmaceutical commaosition comprising a pharmaceuticallv accemable carrier or

55,

diluent and the pharmaceutically acceptable salt of claim 52,

Use of the compound of claim 25 for the manulacture of a medicament for the treatment

56.

of Bruton's Tvrosine Kinase (Bik) mediated disorders.

The use of claim 55, wherein the Btk mediated disorder is selected from the groun

consisting of rheumatoid arthritis, psoriatic arthritis, infectious arthritis, proeressive

chronic arthritis, deforming arthritis, osteoarthritis, raumatic arthritis, souty arthritis

Reiter’s syndrome. polvchondritis. acute synoviiis, spondviitis, glomerulonephritis with
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nenhrotic syndrome, glomerulonephritis without nephrotic syndrome, agtolmmune

hematologic disorders. hemolytic anemia. aplastic anemia. idiopathic thrombocytopenia,

neutropenia, sutoimmune gastritis, avtoimmune inflammatory bowel diseases, uleerative

colitis. Crohn’s disease, host versus graft disease, allograft rejection, chronic thyroiditis,

Graves’ dissase, scleroderma, type | diabetes, tvpe H diabetes, acute active hepatitis,

chronic active hepatitis, pancreatitis, nrimary biliary cirrhosis, myasthenia sravis,

multinle sclerosis, systemic lupus ervthematosis, psoriasis, atopic dermatitis, contact

dermatitis, eczema. skin sunburns, vasculitls, Beheet’s disease. chronic renal

ingufficiencv. Stevens-Johnson syndrome. mflammatory pain, 1diopathic sprue, cachexia,

sarcoidosis, Guillain-Barré syndrome, uveltis, conjunctivitis, kerato conjunctivitis, otitls

media. periodontal discase, pulmonary interstitial fibrosis, asthma, bronchitis, rhinitis

sinusiiis, pneumoconiosis, pulmonary insufficiency syndrome, pulmonary emphvsema,

pulmonary fibrosis, silicosis, chromie inflammatory pulmonarvy disease. chronic

obstructive pulmonary disease, a nroliferative disease, non-Hodekin lyvmphoma. diffuse

large B-cell lvmphoma (DLBCL), mantle cell lvimphoma (MCLY. B cell chronic

lvmphoevtic leukemia, acute Ivinphoblastic leukemia, acute Ivimphoblastic leukenna with

mature B cell, B cell lvimphoma resulting from chronic active B cell recentor signaline,

and a bone disorder related to multiple mveloma,

57. The use of claim 35, wherein the Btk mediated disorder is B cell chronic Ivimphocvtic
leukenmia or mantle cell lvmphoma,

58, Use of the pharmaceutically accentable salt of claim 27 for the manufacture of a
medicament for the treatment of Bruton’s Tyrosine Kinase (Btk) mediated disorders,

59, The use of claim 58, wherein the Btk mediated disorder is selecied from the groun

consisting of rheumatoid arthritis, psoriatic arthritis, infectious arthritis. progregsive

chronic arthritis, deforming arthritis, ostecarthritis. traumatic arthritis, souty arthritis,

Reiter’s svndrome. polvchondritis, acute synovitis, spondvlitis, glomerulonephritis with

nephrotic svadrome, dlomeruionephritis without nephrotic svndrome, aulolmmune

hematologic disorders, hemolviic anemia, aplastic apemis, idiopathic thrombocvionenia

neutropenia, autoinmnune gastritis, agtoimmune nflammatory bowel diseases, ulcerative

colitis. Crohn’s disease. host versus graft disease. alloeraft reiection, chronic thyroiditis

Graves” disease, scleroderma. type | diabetes, type 11 diabetes. acute active hepatitis,
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chronic gctive hepatitis, pancreatitis, primarv biliary cirrhosis, myasthenia gravis,

multiple sclerosis, systemic lupus ervihematosis, psoriasis. atopic dermatifis, contact

dermatitis, eczema. skin sunburns, vasculitis, Beheet’s disease. chronic renal

insufficiency. Stevens-Johnson syndrome. inflammatory pain, idiopathic sprue, cachexia

sarcoldosis, Guillain-Barré syndrome, uvetts, conjunctivitis, kerato coniunctivitis, ofitis

media, periodonial disease. pulmonary interstitial fibrosis. asthma. bronchitis. rhinitis,

sinusitis, pnewmoconiosis, pulmonary insufficiency svndrome, pulmonary emphyvsema,

pulmonary Obrosis, silicosis, chronic inflammatory pulmonary disease, chronic

obstructive pulmonary disease, a proliferative disease, non-Hodgkin Tvimphoma, diffuge

larse B-cell ivmphoma (DLBCL), mantle cell lvimphoma (MCL). B cell chronic

Iymphoevtic leukemia, acute lvinphoblastic leukemia. acute lvimphoblastic lenkemia with

mature B cell, B cell lvmmphoma resulting from chronic active B cell receptor signaling

and a bone disorder related to multinle mveloma.

61, The use of claim 58, wherein the Bik mediated disorder is B cell chronic lvmphocvtic
leukemia or mantle cell lvimphoma,

61. Use of compound of claim 31 for the manufacture of a medicament for the treatment of
Bruton’s Tvrosine Kinase (Btk) mediated disorders.

62, The use of claim 61, wherein the Btk mediated disorder i1s selected from the sroun

consisting of thewmatoid arthritis, psoriatic arthritis, infectious arthritis. progressive

chronic arthrisis, deforming arthritis. ostecarthritis, traumatic arthritis, eouty arthritis.

Reilter’s syndroine, polychondritis, acule synovitis, spondylitis. slomerulonephritis with

nephrotic syndrome, slomerwlonephritis without niephrotic syndrome, autoimmune

hematolocic disorders, hemolviic anemia, aplastic anemia. idiopathic thrombocviopenia

neutropenia, autoimmune gastiils, autoimmune inflammatory bowel diseases, ulcerative

colitis. Crohn’s disease, host versus grall disease. allografi reiection. chronic thyroiditis.,

Graves’ disease, scleroderma. type [ diabetes, tvpe I diabetes. acute active hepatitis

chronic active hepatitis, pancreatifis, primary biliary cirrhosis, mvasthenia sravis,

multiple sclerosis, svstemic lupus ervibiematosis, psoriasis, atopic dermatitis, contact

dermatitis, eczema., skin sunburmns, vasculitis, Beheet’s disease. chronic renal

msufficiency, Stevens-Johnson syndrome, inflammatory pain, idiopathic sprue, cachexia,

sarcoidosis, Guillain-Barré syndrome, uveitis, conjunctivitis, kerato coniunctivitis, otitis
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media. periodontal disease, pulmonary interstitial fibrosis, asthma, bronchitis, rhinitis,

stnusitis. pnewmoconiosis, pulmonary insufficiency svndrome, puimonary emphysema,

palmonary fibrosis, stlicosis, chronic inflammatory pulmonary disease, chronic

gbstructive pulmonary disease, a nroliferative disease. non-Hodekin lvmphoma, diffuse

large B-cell lymphoma (DLBCL)Y, mantle cell lymphoma (MCL). B cell chronic

Iymphocvtic leukemia, acute lvinphoblastic leukemia, acute Ivmphoblastic leukemia with

mature B cell, B cell fymphoma resulting from chronic active B cell receptor signaling,

and a bone disorder related to multiple mveloma,

63, The use of claim 61, wherein the Bik mediated disorder is B cell chronic Ivmphocvtic
leukemia or mantle cell lvimmphoma.

64, Use of the pharmaceutically accentiable salt of elaim 33 for the manufacture of a
medicament for the (reatment of Bruton’s Tyrosine Kinase (Btk) mediated disorders,

65, The use of claim 64, wherein the Btk mediated disorder is selected from the group

consisting of rheumatoid arthritis, psoriatic arthritis, infectious arthritis, progressive

chronic arthritis, deforming arthritis, osteoarthritis, traumatic arthritis, souty arthritis.

Reiter’s syndrome, polychondritis, acute synovitis, spondylitis, glomerulonephritis with

nephrotic syadrome, slomermjonephritis without nephrotic svadrome, autoimmune

hematologic disorders, hemolvtic anemia, aplastic anemia, idiopathic thrombocvtopenia

neutropenia, auwtolmunune casiritls, autoimmune inflammatory bowe! diseases. uicerative

colitis, Crohn’s disease, host versus oraft disease, allograft reiection. chronic thvroiditis.

Graves’ disease, scleroderma, tvpe | digbeies, tvne Il dishetes, acute active hepatitis,

chronic active hepatitis, pancreatifis, primary biliarv cirrhosis, myasthenia gravis,

muitiple sclerosis. systemic lupus ervithematosis, psoriasis, atopic dermatitis. contact

dermatitis, eczema. skin sunburns. vasculitis, Behcet’s disease. chronic renal

msufficiency. Stevens-Johnson syndrome, inflammatory pain, idiopathic sprue. cachexia,

sarcoidosis. Guillain-Barré syndrome, uveitls, conjunctivitis, kerato conjunctivitis. ofitis

media, periodontal disease, pulmonary interstitial fibrogis, asthina, bronchitis, rhinitis,

sinusitis, pneumoconiosis, pulmonary insufficiency syndrome, pulmonary emphysema,

pulmonary fibrosis, silicosis, chronic inflammatory pulmonary disease, chronic

obstructive pulmonary disease, a preliferative disease. non-Hodekin lvmphoma. diffuse

large B-cell lymphoma (DLBCL), mantle cell lvmphoma (MCLL., B cell chronic
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{vmuhocvtic leukemia, acute lvmphoblastic leukemia. acute Jvmphoblastic leukemia with

mature B cell, B cell lvimphoma resulting from chronic active B cell receptor sisnaling

and a bone disorder related to multiple mvyeloma.

The use of claim 64, wherein the Btk mediated disorder is B cell chronic lvmphocytic

67,

leukemia or mantle cell lvimphoma,

Use of compound of claim 37 for the mapufacture of a medicament for the treatment of

68,

Bruton’s Tvrosine Kinase (Bik) mediated disorders.

The use of claim 67, wherein the Btk mediated disorder is selected from the eroup

69.

consisting of rheumatoid arthritds, psoriatic arthritis, infectious arthritis, progressive

chronic arthritis, deforming arthrits, osteoarthaitis, traumatic arthritis, souty arthritis,

Retter’s syndrome. polvchondritis, acute synovitis, spondylitis. glomerulonephritis with

nenhrotic syndrome, glomerulonerhritis without nephrotic svndrome, aufoimmune

hematologic disorders, hemolviic anemia. aplastic anemia, idiopathic thrombocytopenia,

neutropenia, autolmmune gastritis. autoimmmune inflammatory bowel diseases, ulcerative

eoditis, Crohn’s disease, host versus graft disease. allopraft reiection, chronic thvroiditis,

Graves’ disease, scleroderma. tvpe [ dighetes. type II digbetes, acute active henatits,

chronie active henatitis, pancreatiyis, primary biliary cirrhosis, mvasthenia gravis,

multinle sclerosis, svstemic lupus ervthematosis, psoriasis. atopic dermatitis, contact

dermatitis, ecrema. skin sunbums, vasculitis. Beheet's disease, chronic renal

msufficiency. Stevens-Johnson syndrome. inflammatory pain, idiopathic sorue. cachexia,

sarcoidesis, Guillain-Barsé svndrome, uvelils, conjunctivitis, kerato conjunciivitis, olitis

media, periodontal disease, pulimonary interstitial fibrosis, asthma. bronchitis, rhinitis,

sinusitis, pneumoconicsis, pulmonary insufficiency syndrome. pulmonary emphysema

pulmeonary fibresis, silicosis. chronic inflammatory pulmonary disease, chronic

obstructive pulmonary disease, a proliferative disease, non-Hodgkin Ilvmphoma, diffuse

large B-¢cell lvmohoma (DLBCLY, mantle cell lvimphoma (MCL)Y. B cell chronic

lvmphocvtic leukemia, acuie Ivimmphoblastic leukemia, acute lvmphoblastic leukemia with

mature B cell, B cell lvmphoima resulting from chronic active B cell recentor signaling,

and a bone disorder related to multiple mveloma.

The vse of claim 67, wherein the Btk mediated disorder is B cell chronic lvmohocviic

leukemia or mantle cell lymphoma.
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Use of the nharmaceutically acceptable salt of claim 39, for the manufacture of a

medicament for the treatment of Bruton’s Tyrosine Kinase (Btk) mediated disorders,

The uge of ¢laim 70, wherein the Btk mediated disorder is selected from the sroup

gonsisting of theumatold arthritis, psoriatic arthritis, infectious arthritis, nrogressive

chronic arthritis. deforming arthritis, osteoarthritis, traumatic arthritls, gouty arthritis,

Reiter’s syndrome, polvchondritis. acute synovitis, spondvlitis. glomerulonephritis with

nephrotic svndrome, glomerulonenhritis without nephrotic svndrome, autoimmune

hematelogic disorders, hemolvtic anemia, aplastic anemia, idiopathic thrombocytopenia,

neutropenia, autoimmune gastritis. antoimmune inflammatory bowel diseases, ulcerative

colitis. Crohn's disease. host versus erafl disease. allograft rejection. chronic thvroiditis,

Graves’ disease, scleroderma. type 1 diabetes. type 1l diabetes, acute active hepatitis

chronic active hepatitis. pancreatitis, primary biliarv cirthosis, mvasthenia eravis,

multiple sclerosis, systemic lupus ervthematosis, psoriasis, atopic dermatitis, contact

dermatitis. eczema. skin sunburns, vasculitis, Beheet's disease, chrounic renal

insufficiency. Stevens-Johnson svndrome. inflammato ain, idionathic sprue. cachexia

el

sarcoidosis, Guillain-Barré svndrome, uveitis, conjunctivitis. kerato conjunctivitis. otitis

media. periodonta] disease, pulmonary Interstitial fibrosis, asthma, bronchitis, rhinits,

sinusitis, pneumoconiosis, pulmonary insufficiency syndrome, pulmonary emphvsema,

pulmonary fibrosis, silicosis. chronic inflammatory nulmonary disease. chronic

obstructive pulmonary disease, a proliferative disease, non-Hodeldn Ivmphoma, diffuse

large B-cell Ivimphoma (DLBCL), mantle cell lvimphoma (MCL), B cell chronic

Ivmphocviie leukemia, acute Ivimphoblastic leukemia, acute Ivinphoblastic leukemia with

mature B cell, B cell lvmphoma resulting from chronic active B cell recentor signaling,

and a bone disorder related to multiple mveloma,

The use of claim 70. wherein the Btk mediated disorder 1s B cell chronic Ivmphocvtic

73,

jeukemia or mantle cell lvimmphoma.

Use of compound of claim 43 for the mapufacture of a medicament for the treatment of

Hruton's Tvrosine Kinase (Btk mediated disorders.
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The use of claim 73, wherein the Btk mediated disorder is selected from the groun

consisting of rheumatoid arthritis, psoriatic arthrits. infectious arthritis. progressive

chronic arthuitis, deforming arthritis, ostecarthritis, traumatic arthritis, gouty arthritis,

Reiter’s syndrome. polvchondritis. acute synovitis, spondvlitis, slomerulonephritis with

nephrotic svadrome, slomerulonephritis without nephrotic svndrome, autoimmune

hematologic disorders, hemolviic anemia, aplastic anemia, idiopathic thromboevionenia.

neutropenia, autormmune gastritis, autoimmune inflammatory bowel diseases, ulcerative

colitis, Crohn's disease. host versus graft disease, allograft rejection. chronic thyvroiditis,

Graves’ disease, scleroderma, type I disbetes, type H diabetes, acute active hepatitis,

chronic active hepatitis. pancreatitis, primary biliary cirrhosis, mvasthenia gravis,

multiple sclerosis, systemic lupus ervthematosis, psoriasis. atopic dermatitis, contact

dermatitis, eczema, skin sunburns, vasculitis, Beheet's disease. chronic renal

insufficiency. Stevens-Johnson syvadrome. inflammatory pain, idiopathic sprue, cachexia,

sarcoidosis, Guillain-Barré syndrome. uveitis. conjunctivilis. kerato contunctivitis, otitis

media. periodontal disease, pulmonary interstitial fibrosis, asthma, bronchitis, rhinitis

sinusitis, pneumoconiosis, pulmonary insufficiency syndrome. ralmonary emphvsema,

pulmonary fibrosis, silicosis. chronic mflammatory pulmonary disease, chronic

cbstructive pulmonary disease, a proliferative disease, non-Hodekin lvmohoma. diffuse

iaree B-cell lvimphoma (DEBCL), mantle cell lvimmhoma (MCL). B cell chronic

ivimphocytic leukenna, acute lvimphoblastic leukemia, acute lvmphoblastic leukemia with

mature B cell, B cell lymphoma resulting from chronie active B cell receptor sienaling,

and a bone disorder related to muliiple mveloma.

The use of claim 73, wherein the Btk mediated disorder 1s B cell chronic Ivmphoeviic

76.

teukemia or mantle cell lvmphoma.

Use of the the pharmaceutically acceptable salt of claim 45 for the manufacture of a

77

medicament for the greatment of Broton’s Tvrosine Kinase {Btk) mediated disorders.

The use of claim 76, wherein the Btk mediated disorder is selected from the sroun

comsisting of rheumatoid arthritis, psoriatic arthritis, infectious arthritis, progressive

chronic arthritis, deforming arthritis. osteoarthritis. traumatic arthritis. gouty arthritis,

Reiter’s syndrome. polvchondritis, acute svnovitis, spondylitis. slomerulonephritis with

nephretic syndrome, glomerulonephritis without nephrotic syndrome, autoinunune
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hematologic disorders, hemolvtic anemia, aplastic anernia, idiopathic thrombocviopenia,

neutropenia. agioimmune gasiritis, autoimimune inflammatory bowel diseases. uleerative

colitis. Crohn’s disease, host versus grafl disease. allograft rejection, chronic thvroidits,

Graves' disease, scleroderma. tvpe | diabetes, tyne 11 diabetes. acute active hepatitis,

chionic active hepatiiis. pancreatitis, nrimary billary cirrhosis, mvasthenia eravis,

multinle sclerosis, systemic lupus ervithematosis, psoriasis. atopic dermatitis, contact

dermatitis, eczema, skin sunburns, vasculitis, Beheet's disease, chronic renal

insuificiency, Stevens-Johnson syndrome, inflamumatory pain, idiopathic sprue, cachexia,

sarcoidosis, Guillain-Barrd syndrome, uveitis, conjunctivitis, kerato conjunctivitis, otitis

media, penodontal disease, pulmonary interstitial fibrosis, asthma, bronchitis, rhinitis,

sinusitis, pneumoconiosis, pulmonary insutficiency syndrome, pulmonary emohvsema

pulmonary Sbhrosis, silicosis. chronic inflammatory pulmonary disease, chronic

obstructive pulmonary disease, a prodiferative digease, non-Hodglan vinphoma, diffuse

laree B-cell lvimphoma (DL RBCLY, mantle cell lvmphoma (MCL). B cell chronic

tvmphoevtic leukemia, acute lyvmphoblastic leukemia, acute lvinphoblastic leukemis with

mature B cell. B cell lvmphoma resulting from chronic active B cell receptor sienaling,

and a bone disorder related to multinle mveloma,

78. The use of claimi 76. wherein the Btk mediated disorder is B cell chronic lyvmphooytic
ieukemia or mantle cell vimnhoma.

79, Use of the compound of claim 49 for the manufaciure of a medicament for the treatment
of Bruton's Tyrosine Kinase (B mediated disorders.

20, The use of claim 79, wherein the Btk mediated disorder is selected from the group

consisting of rheumatoid arthritis, psoriatic arthrifis, infectious arthritis. progressive

chronic arthritis. deforming arthritis, ogtecarthritis, traurmatic arthritis, couty arthritis,

Reiter’s syndrome. polvchondritis, acute synovitis, spondvlitis, glomerulonephritis with

nephrotic syndrome, glomervlonephritis without nephrotic syndrome, avtopnmune

hematologic disorders, hemolvtic anemia, aplastic anemia, idiopathic thrombocytopenia,

neulropenia, autoimmune gastrifis, autoimmune inflammatory bowel diseases, uleerative

colitis, Crohn's disease. host versus graft disease, allograll reiection. chronic thyroiditis,

Ciraves” disease, scleroderma., tvioe | dighetes, tvoe H diabetes, acute agtive hepatitis,

chronic active hepatitis, pancreatitis. primary biliary cirrhosis. mvasthenia eravis,
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multiple sclerosis, svstemic lupus ervthematosis, psoriasis, atopic dermatitis, contact

dermatitis. eczema, skin sunburns. vasculitiz, Beheet's disease. chronic renal

insufficiency, Stevens-Johnson syndrome, inflammaiory pain, 1dicopathic sprue, cachexia,

sarcoidosis, Guillain-Barré syndrome, uveilis, conjunctivitis. kerato conjunctivitis, otitis

media. periodontal disease. pulinonary interstitial fibrosis. asthma, bronchitis, thinitis,

sinusitis, pneumocconiosis, pubmonary insufficiency svadrome, pulmonary emphysema,

pulmonary fibrosis, silicosis, chronie inflammatory pulmonary disease, chronie

obstructive pulmonary disease, a proliferative diseage, non-Hodgkin lymvhoma, diffuge

laroe B-cell lvmphoma {DLBCL). manile cell Ivmphoma (MCL)Y. B cell chronic

Ivmphocytic leukemia, acute Ivinphoblasiic leukemia, acute lvimphoblastic leukemia with

mature B cell. B cell lvinphoma resultine from chronic active B cell receptor sivnaline,

and a bone disorder related to multiple mveloma.

81. The use of clatm 79, wherein the Btk mediated disorder is B cell chronic lvmphoovtic
leukemia or mantle cell lvmphoma.

82, Use of the pharmaceutically acceptable salt of claim 51 for the manufacture of a
medicament for the (reatment of Bruton’s Tvrosine Kinase (Btk) mediated disorders.

£3, The use of claim 82, wheretn the Btit mediated disorder is selected from the group

consisting of rheumatotid arthritis. psoriatic arthritis, infectious arthritis, progressive

chronic arthritis, deforming arthritis, osteoarthritis. raumatic arthritis, souty arthritis,

Reiter’s syndrome, polychondriis, acute svnovitis, spondvlitis, glomerulonenhritis with

nephrotic svndrome, elomerulonephritis without neshrotic syndrome, autoimmune

hematologic disorders, hemolviic anemia, aplastic anemia. idiopathic thrombocviopenia,

nentropenia, autoimmune eastritis, awtommunune inflammatory bowel diseases, ulceragve

colitis, Crohn’s disease, host versus graft disease, alloeraft relection, chronic thvroiditis,

Graves’ disease, scleroderma. tvpe | diabetes, tvpe 11 dighetes, acute active hepatitis,

chronic active hepatitis, pancreatitis, primary biliarv cirrhosis, mvasthenia gravis,

multiple sclerosis, systemic lupus ervthematosis. psoriasis, atgpic dermatitis, contact

dermatitis, eczermna, skin sunburns, vasculitis. Beheet's disease. chronic renal

insufficiency. Stevens-Johnson syndrome, inflammatory pain, idiopathic sprue. cachexia,

sarcoidosis, Guillain-Barré syndrome, uveitis, conjunctivitis, kerato conjunciivitis, otitis

media, periodonial disease, pulmonary interstitial fibrosis, asthma, bronchitis, rhinitis,
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sinusitis, pneumeconiosis, pulmonary insufficiency syndrome. pulimonary emphvsema,

pulmonary fibrosis, silicosis, chronic inflammatorv pulmonary disease, chronic

obstructive pulimonary disease, a proliferative disease, non-Hodekin lvmphoma, diffuse

laree B-cell lvmphoma (DLBCLY, manile cell lvimphoma (MCL), B cell chronic

Iymphocytic feukemia. acute lvmphoblastic leukemia, acute lvmphoblastic leukemia with

mature B cell, B cell lvimphoma resulting from chronic active B cell receptor signaiing,

and a bone disorder related 1o multinle myeloma.

The use of claim 82, wherein the Btk mediated disorder is B cell chronic Ilvimphocvtie

leukemia or mantle cell lvmphoma.




