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irradiated vascular endothelium. Cancer Res. 68:2861-9. 2008) and is also progressively up-
regulated during ‘bladder cancer prégression (see Guo S., et al., Tyrosine Kinase ETK/BMX
Is Up-Regulated in Bladder Cancer and Predicts Poor Prognosis in Patients with Cystectomy.
PLoS One. 6:€17778. 2011), which can be interpreted to suggest a potential therapeutic
target in this type cancer. The B lymphoid kinase (hereafter, sometimes expressed as “BLK”)
is reportedly linked through genetic association with a variety of rheumatic diseases including
systemic lupus erythematosus and systemic sclerosis (see Ito 1, ef al., Association of the
FAM167A-BLK region with systemic sclerosis. Arthritis Rheum. 62:890-5. 2010).

Accordingly, there is a need for compounds that inhibit tyrosine kinases, and
particularly BTK inhibitors, thereby providing treatment for diseases such as autoimmune
diseases, inflammatory diseases, thromboembolic diseases, and cancer. The present

disclosure is directed to such treatment.
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(a) i {','Hg)2*{4-§{5-—nipcrzmipﬂ-j -y} where R” is hydrogen, alkyl, alkoxvalkyl,

hydroxvalkyl, haloalicyl, atkvisulfonvl, alkoxyearbonvl, acvl, or oxetan-3-vl and the

piperazinyl ring is additionally optionally substituted with one or two alkyl:

(b) C{CH3)-(2- or 3-ox0-4-R-piperazin-1-v1) where R” is hvdrogen, alkyl,

cveloalkyl, alkoxvalkyl, haloalkyl, or oxetan-3-vl and the piperazinyl ring i1s additionally

optionally substituted with one or two alkyi;

(¢) ~(CH -;_}g;l}«‘Rl’oxt‘:tan~3~-y3 where R" is hydrogen, alkyl, hydroxyalkyl,
} b

atkoxvalkyl, or eveloalk vl

0]

XX
) B
N . c~"‘{N\) ‘1{ DTS
(d) ~C(CH )R where B s where one or two 0ol X', X

and ¥ are nitrogen and the rest are carbon and the ring s optionally substituted with one or

two substituents independently selected from allevl, haloallovl, or halo; or

[ CCH)p-2-0xa-6-azaspirol 3.3 theptan-6-vl, or ~C{CH)»-CHomorpholine-4-
vh
and/or a pharmaceutically acceptable salt thereol,
In another aspect, provided is a compound of Formula (TA):
)
NH,
F
N7 S\
i N cn
N" N
Z\\)E
RC
0]
(1A)
where:
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(a). ~ClCH-(4-R - piperazin-1-v1) where R” is hydrogen, alkyl, alkoxvalkyl,

hatoallvl, alkvisulfonyl, alkoxvearbonvl, acvl, or oxetan-3-vl and the piperazinyl ring is

additionally optionally substituted with one or two alkvl;

(b) C{CH3h-(3-0x0-4-R-piperazin-1-vl) where R® is hydrogen, alkyl,

optionally substituted with one or two alkyl;

{¢) . “*C(Q_ﬂ1_)'}~NRI}{)X{i‘Ea.l%:%-Vi_w}}{!}ggﬁghﬁb is hydrogen, atkvl, alkoxyalkyi, or

cycloalkvl

X1’ X2

g
a/é” e

and JC are nitrogen and the rest are carbon and the ring is optionally substituted with one or

(d) ~C{CH3 H-RE where R s where one or two of X', X’

two substituents independently selected from alkyl, haloalkvl, or halo: or

(©)__ ~CLCH p-2-0xa-6-azaspirol 3.3 heptan-6-vi, or —C(CH;)-CHomorpholine-4-

Another aspect relates to a pharmaceutical composition comprising a compound as

disclosed herein and/or a pharmaceutically acceptable salt and a pharmaceutically acceptable

Yet another aspect relates to the use of a compound as disclosed herein or a

pharinaceutically aceeptable salt there in the manufacture of a medicament {or the treatment

of a digease treatable by inhibition of Bruton tyrosing kinase,

A further aspect relates to a process of preparing 2 compound as disclosed herein, the method

{a) reavting a compound of formula (1}

NH,
N F
N
& ~ N’N
N \ CN
~
O

whereln:
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with an aldshyde of formula R°CHO where R is ~C(CH3b-(piperazin-1-yl), —

C(CHy p-(4-methyipiperazin-1-vi},_or - C(CHyp-4-(0xetan-3-vhipiperazin-1-yi: or

() reacting a compound of formula (2):

NH,
I F
NEK N
N7 TN
....... ZH
(2}

- 18 N~ ;

with a mn?g;’mus'zd of formula RECH=C(CNICOH or RECH=C(CNICOX (where R® is

vipiperazin-L-vh) and X s a leaving sroup capable of being displaced by the nitrogen atom

{d) optionally making a free base of a compound obtained from Steps {a), (b, or (¢}

above;

{e} optionally separating individual stereoisomers of the compounds obtained from

Steps (a), (b, (¢), or (d) above; and

() optionally separating individual () and (£) isomers of the compounds obtained

from Steps {a), (b, (¢}, (d), or (¢} above,



DETAILED DESCRIPTION

In an embodiment, provided is a compound of Formula (II):

R1
O/Q;)\R2
/ N
NH, \==X
R3
N
(LN
N N\ CN C
=
o ,
(I

-Z-is:

R' and R* are independently hydrogen, alkyl, halo, or alkoxy;
R’ is hydrogen or halo; and
R is:
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What is Claimed:
1. A compound of Formula (IA):
NH,
NE NN,
kN/ N
Z
5
where:
-7~ is:
N
N -
7, o :and
RC is:
10 (2  —C(CHs)-(4-R*-piperazin-1-yl) where R* is hydrogen, alkyl, alkoxyatkyl,

haloalkyl, alkylsulfonyl, alkoxycarbgnyl, acyl, or oxetan-3-yl and the piperazinyl ring is
additionally optionally substituted with one or two alkyl; ,

(b) ~C(CHa)s-(3-0X0-4-R*-piperazin- 1 -yl) where R is hydrogen, alkyl,
cycloalkyl, alkoxyalkyl, hajbalkyl, or oxetan-3-yl and the piperazinyl ring is additionally

15  optionally substituted wjth one or two alkyl;

(©) 1)-NRPoxetan-3-yl where R is hydrogen, alkyl, alkoxyalkyl, or
cycloalkyl;
O- )(5/)(2
([ j [ Se
NT o N
. . E‘{N l"{N . ,
~C(CH;),-R® where R is where one or two of X', X*

twoAubstituents independently selected from alkyl, haloalkyl, or halo; or

~C(CHs),-2-0xa-6-azaspiro[3.3Jheptan-6-yl, or ~C(CHs),-CHpmorpholine-4-yl; or

and/or a pharmaceutically acceptable salt thereof.
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2. The compound of claim 1 and/or a pharmaceutically acceptable salt thereof wherei
R® is:

—~C(CH3);-(piperazin-1-y1), ~C(CHs),-(4-methylpiperazin-1-yl), ~C(CHs)-(4
ethylpiperazin-1-y1), —C(CH3),-N(CHa)oxetan-3-yl, ~C(CHs),-N(CH,CHs)oxetan, -yl, —
C(CHs)-N(cyclopropyl)-oxetan-3-yl, ~C(CHs),-NHoxetan-3-yl, —~C(CHj)p-2-9Kka-6-
azaspiro[3.3Theptan-6-yl, -C(CH3),-CHymorpholine-4-yl, —C(CHjs);-(4-metiylsulfonyl-
piperazin-1-y1), =C(CHjs),~(3-ox0-4-methylpiperazin-1-yl), ~C(CHs)-[4-£2-methoxyethyl)-
piperazin-1-yl], -C(CHg)2~(4~tert~butyipiperazi‘nm} -y1), ~C{CHs),-(4-agetylpiperazin-1-yl), —
C(CH3),-(4-2,2,2-triflucroethyl-piperazin-1-y1),~C(CHa),~(4-isopropylpiperazin-1-yl), —
C(CHg)g—(Z,S—dimethyl-piperazin~1 -y1), =C(CHz3)o-(3,5-dimethylgiperazin-1-yi), ~C(CHz)s-
(3,4,5-trimethylpiperazin-1-yl), ~C(CHs)>-(2,4,5-trimethylpipérazin-1-yl), MC(Cﬂg)g—@-
oxetan-3-yipiperazin-1-y1), ~C(CHs),-(4-methoxycarbonyjpiperazin-1-yl), -C(CHz)>-(3,5-
dimethylpiperazin-i-yl), |

2\ ) N ) \é< N

CQ¥ T P ) T
3, The compound of Claim 1 and/or a pharmaceutically acceptable salt thereof wherein
R is ~C(CHs),-(3-0x0-4-methylpiperazipt 1-y1), —C(CHs)o-[4-(2-methoxyethyl)-piperazin-1-
y1}, =C(CHs),-(4-tert-butylpiperazin-14yl), —~C(CHa):-(4-isopropylpiperazin-1-yl), ~C(CHa),-
(2,5-dimethyl-piperazin-1-yl), ~C(€Hj3)2-(3,5-dimethylpiperazin-1-yl), ~C(CH3)2-(3,4.5-
trimethylpiperazin-1-y1), ~C(CH5).-(2,4,5-trimethylpiperazin-1-y1), ~C{CH3),-(4-oxetan-3-
ylpiperazin-1-yl), ~C(CHs),-f4-methoxycarbonylpiperazin-1-y1), ~C(CH3)-(3,5-
dimethylpiperazin-1-yl),

azgépirof3.3]heptan-6-yl.

The compound of Claim 1 and/or a pharmaceutically acceptable salt thereof wherein
the compound is chosen from:
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2-[(28)-2-[[4-amino-3-(2-fluoro-4-phenoxyphenyl)pyrazolo[3,4-d]pyrimidin-1-yl]-

methyllpyrrolidine-1-carbonyli]-4-methyl-4-{(4-methylpiperazin-1-yl)pent-2-enenitrile;
2-[(2R}-2-[[4-amino-3-(2-fluoro-4-phenoxyphenyl)pyrazolo[3,4-d]pyrimidin-

yl]methyl]pyrrolidine-1-carbonyl] »4—methy1—4-piperazin~ I-yl-pent-2-epenitrile;
2-[(28)-2-[[4-amino-3-(2-fluoro-4-phenoxy-phenyl)pyrazolg(3,4-dlpyrimidin-1-

10 yllmethyllpyrrolidine-1-carbonyl}-4-methyl-4-[methyl(oxetan-341)aminojpent-2-enenitrile;

2-[(2R)-2-[[4-amino-3-(2-fluoro-4-phenoxy-phenyl)pyfazolo[3,4-d]pyrimidin-1-

ylimethylipyrrolidine-1-carbonyl}-4-methyl-4-{methyi(oxefan-3-yl)amino]pent-2-enenitrile;
- 2-{(2S)-2-{[4-amino-3-(2-fluoro-4-phenoxy-phe Dpyrazolo[3,4-d]pyrimidin-1-
yllmethyllpyrrolidine- I -carbonyi]-4-methyl-4-(oxetafi-3-ylamino)pent-2-enenitrile;
15 2-{(2R)-2-[{4-amino-3-(2-fluoro-4-pheno

ylimethyl]pyrrolidine-1-carbonyl}-4-methyl-4{oxetan-3-ylamino)pent-2-enenitrile;

-phenyl)pyrazolo[3,4-d]pyrimidin-1-

2-[(3R)-3-[4-amino-3-(2-fluoro-4-plenoxy-phenyl)pyrazolo[3,4-d}pyrimidin- 1-
yl]piperidine-1-carbonyl}-4-methyl-4-[méthyl(oxetan-3-yl)amino]pent-2-enenitrile;
2-[(3S)-3-[4-amino-3-(2-fluore-4-phenoxy-phenyl)pyrazolof3,4-dJpyrimidin-1-
20  yllpiperidine-1-carbonyl]-4-methyl-4-[methyl(oxetan-3-yl)amino]pent-2-enenitrile;

2-[[(3R)~3-[4-amino-3-(2-fluoro-4-phenoxyphenyl)-1 H~pyraz610{3,4—d}—pyrimidin- 1-

25 _ mino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo{3.4-d]pyrimidin-1-

yDpiperidige- 1 -baIbony])-4~mefhyl—4-(piperazin~1 -yl)pent-2-enenitrile;

' }-2-(2-((4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-

30 #£thyl)pyrrolidine-1-carbonyl)-4-(ethyl{oxetan-3-ylamino)-4-methylpent-2-enenitrile;
R) 2-(2-((4- amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo[3,4-d]pyrimidin-1-

ymethyl)pyrrolidine-1-carbonyl)-4-(ethyl(oxetan-3-yl)amino)-4-methylpent-2-enenitrile;
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(S)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-

yDpiperidine-1 ~carbonyll}—4—methyi—li-(ethyl(oxetan-3~y1)amino)pent—Z»enenitri}e;
{R)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo{3,4-d]pyrimidid-1-
yDpiperidine-1-carbonyl)-4-methyl-4-(ethyl(oxetan-3-yl)amino)pent-2-enenitrile;
(S)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo[3,4-d]pypimidin-1-
yDpiperidine-1-carbonyl)-4-methyl-4-(2-oxa-6-azaspiro{3.3]heptan-6-yl)peng-2-enenitrile;
(R)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
yDpiperidine- 1-carbonyl)-4-methyl-4-(2-oxa-6-azaspiro[ 3.3 ]heptan-6-
(S)-2-(2-((4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazo6lo{3,4-djpyrimidin-1-

ypent-2-enenitrile;

yi)methyl)pyrreiidine-1-carbonyl)-4~methyl—4—(2—oxa-6—aza5piro 3lheptan-6-yl)pent-2-
enenitrile;
(R)-2-(2-((4-amino-3-(2-fluoro-4-phenoxyphenyl)- YH-pyrazolo[3.4-d]pyrimidin-1-
yDmethyDpyrrolidine-1-carbonyl)-4-methyl-4-(2-oxa-6/4zaspiro[3.3]heptan-6-yl)pent-2-
enenitrile;
2-{(28)-2-[{4-amino-3-(2-fluoro-4-phenoxyphenyl)pyrazolo[ 3,4-d]pyrimidin-1-yi}-
methyl]pyrrolidine-1-carbonyl]-4-methyl-4-(4£thylpiperazin-1-yl)pent-2-enenitrile;
2-[(2R)-2-[[4-amino-3-(2-fluoro-4- 1enloxyphen yhpyrazolo{3,4-d]pyrimidin-1-yl]-
methyl}pyrrolidine-1-carbonyl}-4-methy
2-[{(3R)-3-[4-amino-3-(2-flu

-4-(4-ethylpiperazin-1-yl)pent-2-enenitrile;
o-4-phenoxyphenyl)-1H-pyrazolo[3.4-d]-pyrimidin-1-
yl}-piperidin- I -yljcarbonyl]-4-meghyl-4-(4-ethyipiperazin- I -yl)pent-2-enenitrile;

rbonyl)-4-methyl-4-(oxetan-3-yl)aminopent-2-enenitrile;

-((4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo[3,4-d]pyrimidin-1-

(8)-2-(2-((4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo{3,4-d]pyrimidin-1-
yPmethyDpyrrolidine-1-carbonyl)-4-(cyclopropyl{oxetan-3-yl)amino)-4-methylpent-2-

enenitrile;
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(R)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)- L H-pyrazolo[3,4-d}pyrimidin-1-
yDpiperidine-] -carbonyl)-4-(cyclopropyl (oxetan-3-yl)amino)-4-methylpent-2-enenitrile;

(R)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo{3,4-d)pyfimidin-1-
yl)piperidine- I -carbonyl)-4-(4-isopropylpiperazin-1-yl)-4-methylipent-2-enepdtrile;
(8)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo[ 3,44dJpyrimidin-1-
yl)piperidine-] »carbonyl)—4-(4~i50propylpipcraiin- 1-y1)-4-methylpent-2-enenitrile;
(R)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazglo[3,4-d]pyrimidin-1-
yl)piperidine- 1 -carbonyl)-4-(4-(tert-butyl)piperazin-1-yl)-4-methgIpent-2-enenitrile;
(S)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo[3,4-d]pyrimidin-1-
yDpiperidine- { -carbonyl)-4-(4-(tert-butyl)piperazin-1-y1)-44methylpent-2-enenitrile;
(R)-2-(3-(4-amino-3-(2-fluoro-4-phenoxypheny, -1H-pyrazolo{3,4-d]pyrimidin-1-
yhpiperidine-1-carbonyl)-4-(4-(2-methoxyethyl)piperazin-1-yl)-4-methylpent-2-enenitrile;
(S)-2~(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo[3,4-d]pyrimidin- -
yDpiperidine--carbonyl}-4-(4-(2-methoxyethyl)piperazin-1-yl)-4-methylpent-2-enenitrile;
(R)-2-(3-(4-amino-3-(2-fluoro-4-phghoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
yl)piperidine-1-carbonyl)-4-methyl-4-(4/oxetan-3-yl)piperazin-1-yljpent-2-enenitrile;
(S)-2-(3~-(4-amino-3-(2-fluorg44-phenoxyphenyl)- 1 H-pyrazolo[3,4-d]pyrimidin-1-
yl)piperidine-1-carbonyl)-4-methyl-4-(4-(oxetan-3-yl)piperazin-1-yl)pent-2-enenitrile;
2-((R)-3-(4-amino-3-(2fluoro-4-phenoxyphenyl)-1 H—pyrazolé[?a,4-d]pyrimidin— i-
yDpiperidine-I-carbonyl)-4-#(R}-hexahydropyrazino[2,1-c]{1,4]oxazin-8(1H)-yD)-4-
methylpent-2-enenitrile;
2-((S)-3-(4-amiho-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo[ 3,4-d]pyrimidin-1-
yDpiperidine-1-carbonyl)-4-((R)-hexahydropyrazino{2,1-c}{ 1,4loxazin-8(1H)-y1)-4-

methylpent-2-engnitrile;

raethylpent-2-enenitrile;
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(R)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo[3,4-d]pyrimidin-1-

yl)piperidine-1-carbonyl)-4-methyl-4-(4-(2,2,2-trifluoroethyl)piperazin- 1-yDpent-2-
enenitrile;
(S)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo[ 3,4-d]pyrimxdi
yDpiperidine- I -carbonyl)-4-methyl-4-(4-(2,2,2-trifluoroethyl)piperazin- 1 -yl)pept-2-
enenitrile; '
2-({R)-3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo[ 3, 4-dpyrimidin-1-
yD)piperidine-1-carbonyl)-4-methyl-4-((35,5R)-3,4,5-trimethylpiperazjf-1-yl)pent-2-
enenitrile;

2-((S)-3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrdzolo[3,4-d]pyrimidin-1-

yDpiperidine-1-carbonyl)-4-methyl-4-((3S,5R)-3,4,5-trimethylpiperazin-1-yl)pent-2-

enenitrile;
2-((R)-3-(4-amino-3-(2-fluoro-4-phenoxypheny)f-1 H-pyrazolo[3,4-d]pyrimidin-1-
yl)piperidine-1-carbonyl)-4-((3S,5R)-3,5-dimethylpigerazin-1-yl)-4-methylpent-2-enenitrile;
2-((S)-3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1H-pyrazolof3,4-d]pyrimidin-1-
yl)piperidine- 1-carbony!)-4-((3S,5R)-3,5-dimethylpiperazin-1-yl)-4-methylpent-2-enenitrile;
2-((R)-3-(4-amino-3-(2-fluoro-4-ph oxyphenyf)»lH~pyrazoio[3,4-d]pyrimidin~l—
yl)piperidine- I -carbonyl)-4-((2R,55)-2,;
2-((8)-3-(4-amino-3-(2-fluorg4-phenoxyphenyl)- 1 H-pyrazolo[3,4-d]pyrimidin-1-

{dimethylpiperazin-1-yl)-4-methylpent-2-enenitrile;
yl)piperidine-1-carbonyl)-4-((2R,58)-2,5-dimethylpiperazin- 1-yl)-4-methylpent-2-enenitrile;
2-((R)-3~(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1 H—pyrazo]b[3,4~d}pyrimidin- 1-
yDpiperidine-1-carbonyl)-4-methyl-4-((2R,55)-2,4,5-trimethylpiperazin-1-yl)pent-2-
enenitrile;
2-((S)-3-(4-amjho-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo[3,4-d]pyrimidin-1-
yDpiperidine-1-carhonyl)-4-methyl-4-((2R,55)-2,4,5-trimethylpiperazin-1-yl)pent-2-
enenitrile;
2-((R)/3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1- |
yDpiperidi e-I»barbony!)—4~((25,SR)»2,5~dime£hylpiperazin-1-yi)-4-methy}pent-Z—eneﬁim'iIe;
~((S)-3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo{3,4-dJpyrimidin-1-
yl)p" eridine- 1 -carbonyl)-4-((2S,5R)-2,5-dimethylpiperazin-1-yl)-4-methylpent-2-enenitrile;
2-((R)-3-{4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo]3,4-d}pyrimidin-1-
yl)piperidine- 1 -carbonyl)-4-methyl-4-((2S,5R)-2,4,5-trimethylpiperazin-1-yl)pent-2-

enenitrile;
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2-((S)-3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolof3,4-d]pyrimidin-1-
yDpiperidine-1-carbonyl)-4-methyl-4-((2S,5R)-2,4.5 ~-trimethylpiperazin-1-yl)pent-2-

enenitrile; :
' (R}-Z-(S—(4~amin0»3~(2~ﬂuoro—4-phenokyphenyi)— 1H-pyrazolo(3,4-d]pyrimidin-1-
5  ybpiperidine-1-carbonyl)-4-(5,6-dihydroimidazo[1,2-alpyrazin-7(8H)-y1)-4-meghylpent-2-
enenitrile;
(S)-2-(3-(4-amino-3~(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo[3,4¢dlpyrimidin-1-
ylypiperidine- 1 -carbonyl)-4-(5,6-dihydroimidazo[ I,2-a]pyrazin-7(8H),41)-4-methylpent-2- '
enenitrile;
10 (R)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl})- 1 H-pyfazolo[3,4-d]pyrimidin-1-
yhypiperidine-1-carbonyl)-4-methyl-4-(4-(methylsulfonyl)pipgrazin-1-yl)pent-2-enenitrile;
(S)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)~
yhpiperidine-1-carbonyl)-4-methyl-4-(4-(methylsulfonyl)piperazin-1-yl)pent-2-enenitrile;

-pyrazolo{3,4-d]pyrimidin-1-

(R)-2-(3~(4-amino-3-(2-fluoro-4-phenoxyphényl)- L H-pyrazolo{3,4-d]pyrimidin-1-
15 yDpiperidine-1-carbouyl)-4-methyl-4-(4-methyl-¥-oxopiperazin-1-yl)pent-2-enenitrile;
(S)-2-(3~(4-amino-3-(2-fluoro-4-phengxyphenyl)- 1 H-pyrazolo[3.4-djpyrimidin-1-
yDpiperidine- 1 -carbonyl)-4-methyl-4-(4- thyl-3-oxopiperazin-1-yl)pent-2-enenitrile;
(R)-4-(4-acetylpiperazin-1-yl)-243-(4-amino-3-(2-fluoro-4-phenoxypheny!)-1H-
pyrazolo[3,4-d]pyrimidin- 1-yl)piperidine-1-carbonyl)-4-methylpent-2-enenitrile;
20 (8)-4-(4-acetylpiperazin- Jyl)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-
pyrazolo[3,4-dlpyrimidin-1-yDpiperidine- 1 -carbonyl)-4-methylpent-2-enenitrile;
(R)-methyl 4-(5-(3-f4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo{3,4-
dlpyrimidin-1-ylpiperidin-1-yl)-4-cyano-2-methyl-5-oxopent-3-en-2-yl)piperazine- 1-
carboxylate;

- 25 (S)-methyl4-(5-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo[3,4-

d]pyrimidin-1-yl)piperidin-1-yl)-4-cyano-2-methyl-5-oxopent-3-en-2-yl)piperazine-1-

] )—2~(3-(4~amino-S-(2-ﬂuoro-4—phenoxyphenyl}~IH»pyrazolo[3,4~d]pyrimidin-1—
ybhpipgridine-1-carbonyl)-4,4-dimethyl-5-morpholinopent-2-enenitrile;
30 (S)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolof3,4-djpyrimidin-1-
)piperidine-1-carbonyl)-4,4-dimethyl-5-morpholinopent-2-enenitrile;
or a mixture of R and S isomers thereof; or

an (E) or (Z) isomer of any of the above compounds.
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6. An E isomer of any of:

2-{(28)-2-[[4-amino-3-(2-fluoro-4-phenoxyphenyl)pyrazolo[3,4-dJpyrimidin- I -yl]

methyl}pyrrolidine-1-carbonyl]-4-methyl-4-(4-methylpiperazin-1-yl)pent-2-enenitrile;
2-[(2R)~2-[[4-amino-3-(2-fluoro-4-phenoxyphenyl)pyrazolo[3,4-d]pyrimidig-1-yl}-
5  methyllpyrrolidine- I-carbonyl}-4-methyl-4-(4-methylpiperazin-1-yl)pent-2-enepitrile;
2-[(28)-2-[[4-amino-3-(2-fluoro-4-phenoxy-phenyl)pyrazolo{3,4-dlpyfimidin-1-

yllmethyllpyrrolidine-1-carbonyl]-4-methyl-4-piperazin-1 -yl-pent-Y-enenitrile;

10 2-[(28)-2-{[4-amino-3-(2-fluoro-4-phenoxy-phenylypyrazolo[3,4-d]pyrimidin-1-

ylimethyl]pyrrolidine-1-carbonyl}-4-methyl-4-{methyl(oxetant3-yl)amino]pent-2-enenitrile;
2-[(2R)-2-[[4-amino-3-(2-fluoro-4-phenoxy-phenypyrazolof3,4-dlpyrimidin- 1 -

yl]lmethyl]pyrrolidine-1-carbonyl]-4-methyl-4-[methyl

2-{(28)-2-[{4-amino-~3-(2-fluoro-4-phenoxy-

gxetan-3-yl)aminolpent-2-enenitrile;

phenyl)pyrazolo[3,4-d]pyrimidin-1-

15 yllmethyl]pyrrolidine-1-carbonyl]-4-methyl-4-(oxetan-3-ylamino)pent-2-enenitrile;
2-[(2R)-2-[[4-amino-3-(2-fluoro-4-phefioxy-phenyl)pyrazolo[3,4-d]pyrimidin-1-

ylimethyl]pyrrolidine-1-carbonylj-4-meth

2-[(3R)-3-[4-amino-~3-(2-fluoro,

-4-(oxetan-3-ylamino)pent-2-enenitrile;
-phen.oxy—phenyl)pyrazolo[3,4-d}pyrimidin—1~
yl]piperidine-1-carbonyl}-4-methyl-4-[ methyl{oxetan-3-yl)amino]pent-2-enenitrile;
20 2-[(38)-3-[4-amino-3-(2-§] oro—4~phenoxy-pheny1)pyrazoio{3,4—d]p.yrimidin-1 -
yllpiperidine-1-carbonyl]-4-méthyl-4-[methyl{oxetan-3-yl)amino}pent-2-enenitrile;
2-[[(3R)-3-[4-aming-3-(2-flnoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d]-pyrimidin-1-
yl]-piperidin-1-yljcarbo
2-[[(35)-3-[4,

- 25 yl]-piperidin-1-yl

yi]-4-methyl-4-(4-methylpiperazin-1-yl)pent-2-enenitrile;
amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo(3,4-d]-pyrimidin-1-
arbonyl]-4-methyl-4-(4-methylpiperazin-1-yl)pent-2-enenitrile;
2-((R)-3¥-(4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo[3,4-d]pyrimidin-1-
yDpiperidingt1-carbonyl)-4-methyl-4-(piperazin-1-yl)pent-2-enenitrile; o
2 (S)~3»(4-amino-3—(2—ﬂuoro~4~phenoxyphenyl)- 1 H-pyrazoio[3,4-d]pyrimidin—i-
ipéridine-1-carbonyl)-4-methyl-4-(piperazin-1-yl)pent-2-enenitrile;
30 (8)-2-(2-((4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1H-pyrazolo[3,4-d] pyrimidin-1-
ymethyl)pyrrolidine-1-carbonyl)-4-(ethyl(oxetan-3-yl)amino)-4-methylpent-2-enenitrile;
(R)-2-(2-((4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo[3,4-d)pyrimidin-1-
yDmethylpyrrolidine-1-carbonyl)-4-(ethyl{oxetan-3-yl)amino)-4-methylpent-2-enenitrile;
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(8)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo[ 3,4-d]pyrimidin-1-

yDpiperidine-1 »carbonyl_)-4-methy1—4«(ethyl(oxetan-3—yI)amino)pent—Z—enenitri le;
(R)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo[3,4-d]pyrimidix-1-
yhpiperidine- 1 -carbonyl)-4-methyl-4-(ethyl{oxetan-3-yl)amino)pent-2-enenitrile;
5 (S)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo[3,4-dIpy midin-1-
yl)piperidine-1-carbonyl)-4-methyl-4-(2-oxa-6-azaspiro[ 3.3]heptan-6-yl)pent-2-enenitrile;
(R)-2-(3-(4~amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo[3,4-d}pyrimidin-1-
yl)piperidineuiucarbonyD-4-me‘£hy1-4-(2~0xam6iazaspi1~o[3.3]heptan—6- )pent-2-enenitrile;
(S)-2-(2-((4-amino-3-(2-fluoro-4-phenoxyphenyl)-1 H-pyrazolo[3,4-d]pyrimidin-1-
10 yhmethyhpyrrolidine-1-carbonyl)-4-methyl-4-(2-oxa-6-azaspirgf3.3Jheptan-6-yl)pent-2-
enenitrile;
(R)-2-(2-((4-amino-3-(2-fluoro-4-phenoxyphenyl)-YH-pyrazolo[ 3,4-d]pyrimidin-1-
yhmethyl)pyrrolidine-1-carbonyl)-4-methyl-4-(2-oxa-G/zaspiro[ 3.3Theptan-6-yi)pent-2-
enenitrije;
15 2-[(28)-2-[[4-amino-3-(2-fluoro-4-phenoxgphenyl)pyrazolo[ 3,4-d]pyrimidin-1-yl]-
methyl]pyrrolidine- 1 -carbonyl}-4-methyl-4-(44ethylpiperazin-1-yl)pent-2-enenitrile;
2-[(2R)-2-[[4-amino-3-(2-fluoro-4-phenoxyphenyl)pyrazolo[3,4-d]pyrimidin-1-yl]-
methyllpyrrolidine-I-carbonyl]-4-meth

2-[[(3R)-3-[4-amino-3-(2-flugro-4-phenoxyphenyl)- 1 H-pyrazolo{3,4-d]-pyrimidin- I -

-4-(4-ethylpiperazin-1-yhpent-2-enenitrile;

20 yl]-piperidin-1-yljcarbonyl}-4-methyl-4-(4-ethylpiperazin-1-yh)pent-2-enenitrile;
2-{[(38)-3-[4-amino-3-2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo[3,4-d]-pyrimidin-1-
yll-piperidin-1-ylJcarbonyl
(S)-2-(3-(4-amin

4-methyl-4-(4-ethylpiperazin- 1-yl)pent-2-enenitrile;
~3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
yl)piperidine-1-carbopyl)-4-methyl-4-(oxetan-3-yl)aminopent-2-enenitrile;
25 (R)-2-(3~-(47amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
ybhpiperidine- [-¢arbonyl)-4-methyl-4-(oxetan-3-yl)aminopent-2-enenitrile;
R)-2, 2-((4~amino—3-(2—ﬂu0ron4~phenoxyphenyl)~1~H»pyrazolo[3,4-d]pyrimidin-'-1—
: yrrdiidine~1~carboﬁyl)~4—(cycl(>pr0pyl(oxetan~3-yl)amino)—4—methy]pent~2-
enenitrife;
30 (S)-2-(2-((4-amino-3-(2-fluoro-4-phenoxyphenyl)-1 H-pyrazolo[3,4-d]pyrimidin-1-
ymethylpyrrolidine-1-carbonyl)-4-(cyclopropyl(oxetan-3-yl)amino)-4-methylpent-2-

enenitrile;
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(R)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1H-pyrazolo[3,4-d]pyrimidin-1-

yDpiperidine-1 ~carbor1yl_)»4~(cyclopropyl(oxetan«?)—yi)amino)—4-methyipent-Z—enenitrile;
(8)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo[3,4-d] pyrimidip-1-
yl)piperidine- 1 -carbonyl)-4-(cyclopropyl(oxetan-3-ylyamino)-4-methyipent-2-enenfirile;

yl)piperidine-1-carbonyl)-4-(4-i sop;‘Opylpiperaiin— i-yl)-4-methylpent;Z-enenitrile;
(R)-2-(3-(4-amino-3-(2-fluoro-4-phenox yphenyl)-1H-pyrazgio[3,4-dIpyrimidin-1-
yl)piperidine-1-carbonyl)-4-(4-(tert-butyl)piperazin-1-yl)-4-metifylpent-2-enenitrile;
| (8)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1 H-gyrazolo[3,4-d]pyrimidin-1-
yDpiperidine- 1-carbony!)-4-(4-(tert-butyl)piperazin- I -yl)-4-methylpent-2-enenitrile;
(R)-2-(3-(4-amino-3~(2-fluoro-4-phenoxyphen —,‘EH—pyrazo]0{3,4~d]pyrimidin—1-
yhpiperidine-1-carbonyl)-4-(4-(2-methoxyethyl)pipefazin-1-yi)-4-methylpent-2-enenitrile;
(S)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1 H-pyrazolo[3,4-d]Jpyrimidin-1-
yhpiperidine-1-carbonyl)-4-(4-(2-methoxyethyl)piperazin-1-yl)-4-methylpent-2-enenitrile;
(R)-2-(3-(4-amino-3-(2-fluoro-4-ph€noxyphenyl)- 1 H-pyrazolo[3,4-d]Jpyrimidin-1-
yl)piperidine- 1-carbonyl)-4-methyl-4-(44(oxetan-3-yl)piperazin-1-yl)pent-2-enenitrile;
(8)-2-(3-(4-amino-3-(2-fluor
-4-(4-(oxetan-3-yl)piperazin-1-yl)pent-2-enenitrile;

c4-phenoxyphenyl)-1H-pyrazolo{3,4-d]pyrimidin-1-
yl)piperidine-1-~carbonyl)-4-meth
2-((R)-3-(4-amino-3-(241uoro-4-phenoxyphenyl)-1 H-pyrazolb[3,4~d] pyrimidin-1-
yhpiperidine- I -carbonyl)-4A(R)-hexahydropyrazino{2,1-c}[1,4loxazin-8(1H)-y1)-4-
methylpent-2-enenitrile;
2-((S)-3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo[3,4-d]pyrimidin-1-
yhpiperidine-1-caronyl)-4-((R)-hexahydropyrazino{2,1-c}{1,4]oxazin-8(1 H)-y1)-4-
methylpent-2-enénitrile; ’

2»((R 3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo[3,4-d]pyrimidin-1 .
yl)piperidifie-1 -'carbonyi)-4—((S)-hexahydropyraziho [2,1-c]{1,4]oxazin-8(1 H)-yl)-4-
methy] ent-2-enenitrile;
2-((S)-3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1 H-pyrazolo[3,4-d}pyrimidin-1-
yHipiperidine-1-carbonyl}-4-({S)-hexahydropyrazino{2,1-c]{ | ,4]oxazin-8(1H)-yl)-4-

methylpent-2-enenitrile;
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(R)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)- L H-pyrazolo[3,4-d]jpyrimidin-1-

yl)piperidine-1-carbonyl)-4-methyl-4-(4-(2,2,2-trifluoroethyl)piperazin-1-yl)pent-2-
enenitrile;
(8)-2-(3-(4-amino-3-(2~fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrinj
5  yl)piperidine-1-carbonyl)-4-methyl-4-(4-(2,2,2-triflucroethyl)piperazin-1-y1pept-2-
enenitrile;
2-((R)-3~(4-aminc-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo{3.4-d]pyrimidin-1-
yDpiperidine- 1-carbonyl)—4-methy1—4-((38,SR);B,4,5itrimethy§piperaz’ -1-ybpent-2-
enenitrile; '

10 2-((S)-3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyyazolo[3,4-d}pyrimidin-1-
yDpiperidine-1-carbonyl)-4-methyl-4-((3S,5R)}-3,4,5-trimethylpiperazin-1-yl)pent-2-
enenitrile;

2-((R)-3-(4-amino-3-(2-fluoro-4-phenoxypheny ~]H-pyraznloB,4-d]pyrimidin-1-
yDpiperidine-1-carbonyl)-4-((3S,5R)-3,5-dimethylpjperazin-1-yl)-4-methyipent-2-enenitrile;

15 ~ 2-((S)-3-(4-amino-3-(2-fluoro-4-phenoxyghenyl)- 1 H-pyrazolo[3,4-d]pyrimidin-1-

yhpiperidine-1-carbonyl)-4-((3S,5R)-3,5-dimgthylpiperazin-1-yl)-4-methylpent-2-enenitrile;
2-((R)-3-{(4-amino-3-(2-fluoro-4-p

yDpiperidine-I-carbonyl)-4-((2R,5S)-2
2-((8)-3-(4-amino-3-(2-fluor

noxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
-dimethylpiperazin-1-yl)-4-methylpent-2-enenitrile;
“4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
20 yDpiperidine-1-carbony!)-4-((2R 8S)-2,5-dimethylpiperazin-1-yl)-4-methylpent-2-enenitrile;
2-((R)-3-(4-amino-3-(24fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
yl)piperidine-1-carbonyl)-44methyl-4-((2R,5S)-2,4,5-trimethylpiperazin-1-yl)pent-2-
enenitrile;
2-((S)-3-(4-apfino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
25 yl)piperidine-1-capbonyl)-4-methyl-4-((2R,55)-2,4,5-trimethylpiperazin-1-yl)pent-2-
enenitrile; | )
2-((R)-3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo[3,4-d]pyrimidin-1-
yl)piperigine- i;carbonyl)-4—((28 ,5R)-2,5-dimethylpiperazin-1-y1)-4-methylpent-2-enenitrile;
2-((S)-3~(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
30 yDpiperidine--carbonyl)-4-((28,5R)-2,5-dimethylpiperazin-1-yl)-4-methylpent-2-enenitrile;
2-((R)-3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
yDpiperidine-I-carbonyl)-4-methyl-4-((2S,5R)-2,4,5-trimethylpiperazin-1-ylpent-2-

enenitrile;
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2-((8)-3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1 H-pyrazolo{3,4-d]pyrimidin-1-

yDpiperidine-1-carbonyl)-4-methyl-4-((28,5R)-2,4,5-trimethylpiperazin-1-yl)pent-2-
enenitrile; |
(R}-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1 H-pyrazolo{3,4-d]pyrinfidin-1-

S5 ybpiperidine-1-carbonyl)-4-(5,6-dihydroimidazol[ 1,2-a]pyrazin-7(8H)-yl)-4-methylpent-2-

enenitrile;

(S)-2-(3-{4-amino-3-(2-fluoro-4-phenoxyphenyl)-1 H-pyrazolo[3,44d]pyrimidin- 1-
yhpiperidine-1-carbonyl)-4-(5,6-dihydroimi dazo[1,2:a) pyrazin-7(8H)#1)-4-methylpent-2-
enenitrile;

10 (R)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyfazolo[3,4-dlpyrimidin-1-
yhpiperidine-1-carbonyl)-4-methyl-4-(4-(methylsulfonyl)pipgtazin-1-yl)pent-2-enenitrile;

(S)~2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)- L H-pyrazolo[3,4-d]pyrimidin-1-
yl)piperidine-1-carbonyl)-4-methyl-4-(4-(methylsulfonyl)piperazin-1-yl)pent-2-enenitrile;
(R)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphgnyl)-1H-pyrazolo[3,4-d}pyrimidin-1-

15 ylpiperidine- i -carbonyl)-4-methyl-4-(4-methyl-3oxopiperazin- 1-yi)pent-2-enenitrile;

(8)-2-(3-(4-amino-3-(2-fluoro-4-phengfyphenyl)- 1 H-pyrazolo[3,4-d]pyrimidin-1-
yl)piperidine-1-carbonyl)-4-methyl-4-(4-mgthyl-3-oxopiperazin-1-yl)pent-2-enenitrile;

(R)-4-(4-acetylpiperazin-1-yl)-23-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-
pyrazolo[3,4-d]pyrimidin-1-yl)piperi me-1—carbonyi)~4-methy1pent—2-eneni§ri}e;

20 (S)-4-(4-acetylpiperazin-1,41)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-
pyrazolo[3,4-d]pyrimidin-1-yl) iperidine»l—carbonyl)—4—methyIpent-Q-enenitrile;

(R)-methyl 4-(5-(3-(#-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-
dlpyrimidin-1-ypiperidif-1-yl)-4-cyano-2-methyl-5-oxopent-3-en-2-yl)piperazine-1-
carboxylate;

25 (S)-methyl 4-(5-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-
d]pyrimidin-1-y}ipiperidin-1 ~yl)-4-cyano-2-methyl-5-oxopent-3-en-2-yl)piperazine-1-
carboxylate; . | .

(R -2»(3-{4—amino~3—(2—ﬂuoro—4—phenoxyphenyl)-1H-pyrazo}o[3,4-d}pyrimidin-1«
yDpipejidine-1-carbonyl)-4,4-dimethyl-S-morpholinopent-2-enenitrile;

30 7/ (S)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1H-pyrazolo[3,4-d]pyrimidin-1-
yPpiperidine- 1-carbonyl)-4,4-dimethyl-5-morpholinopent-2-enenitrile;

and/or of any pharmaceutically acceptable salt thereof.

7 .A Z isomer of any of:
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2—[(28)—2—[[4—amino-3-(2~4ﬁuoro—4—phenoxyphenyl)pyrazolo[3,4—d]pyrimidin» 1-yl}-

methyl]pyrrolidine-1-carbonyl]-4-methyl-4-(4-methylpiperazin-I-yl)pent-2-enenitrile;
2-[{2R)-2-{[4-amino-3-(2-fluoro-4-phenoxyphenyl)pyrazolo[3,4-d]pyrimidin-Y-yi]-
methyl]pyrrolidine-1-carbonyl]-4-methyl-4-(4-methylpiperazin-1-yl)pent-2-enenityile;
2-[(28)-2-[[4-amino-3-(2-fluoro-4-phenoxy-phenyl)pyrazolo{3,4-d]pyripidin-1-
yllmethyllpyrrolidine-1-carbonyl]-4-methyi-4-piperazin-1-yl-pent-2-enenitrife;
2-[(2R)-2-{[4-amino-3-(2-fluoro-4-phenoxy-phenyl)pyrazolo[3,4-d]pyrimidin-1-
yi]methyl}pyrrolidine—1~carbonyl}~4~methyi-4—pipera‘zin-1-yl-pent-Z-e enitrile;
2-[(28)-2-{[4-amino-3-(2-fluoro-4-phenoxy-phenyl)pyrazold| 3,4-d]pyrimidin-1-
ylmethyl}pyrrolidine-1-carbonyl]-4-methyl-4-{methyl(oxetan-3#yl)amino]pent-2-enenitrile;
2-[(2R)-2-[[4-amino-3-(2-fluoro-4-phenoxy-phenyl)pyrazolo[3,4-d]pyrimidin-1-
ylimethyljpyrrolidine-1-carbonyl]-4-methyl-4-[ methyl(oxgtan-3-yhamino]pent-2-enenitrile;
2-[(2S)-2-{[4~amino-3-(2-fluoro-4-phenoxy-ph y]);ﬁyrazolo{3,4—d}pyrimidiu»1~
ylJmethyl]pyrrolidine-1-carbonyl]-4-methyl-4-(oxet
2-[(2R)-2-{[4-amino-3-(2-fluoro-4-pheno

1-3-ylamino)pent-2-enenitrile;
-phenyl)pyrazolo{3,4-dlpyrimidin-1-
ylimethyllpyrrolidine-1-carbonyl]-4-methyl-44oxetan-3-ylamino)peni-2-enenitrile;
2-{(3R)-3-[4-amino-3-(2-fluoro-4-phenoxy-phenyl)pyrazolo[3,4-d]pyrimidin-1-
yllpiperidine-1-carbonyl}-4-methyl-4-[methyl(oxetan-3-yl)amino]pent-2-enenitrile;
2-[(38)-3-[4-amino-3-(2-fluoyd-4-phenoxy-phenyl)pyrazolo{3,4-d]pyrimidin-1-
yl]piperidine-1-carbonyl]-4-methyl-4-[methyl(oxetan-3-yl)amino]pent-2-enenitrile;
2-[[(3R)-3-[4-amino-3-¢2-fluoro-4-phenoxyphenyl)- 1 H~pyrazolo[3,4-d]-pyrimidin-1-
ylil-piperidin-1-yllcarbonyl}/4-methyl-4-(4-methylpiperazin-1-yl)pent-2-enenitrile;
2-[[(3S)-3-[4~amjfio-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d]-pyrimidin-1-
yl}-piperidin-1-yl]carponyl]}-4-methyi-4-(4-methylpiperazin-I-yl)pent-2-enenitrile;
2-((R)-3-(4/amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
yDpiperidine-1-garbonyl)-4-methyl-4-(piperazin-1-yl)pent-2-enenitrile; -

2-((S 3~(4*amin0-3«(2—ﬂuoro-4—phenoxyphenyl)-1H»pyraz0§0[3,4-d]pyrimidin-1‘-'
yl)piperidifie-1 ;carbony1)—4—méthy1-4-(piperazin—I -yDpent-2-enexitrile;
S)-2-(2-((4-amino-3-(2-flnoro-4-phenoxyphenyl)- | H-pyrazolo[3,4-d]pyrimidin-1-
thyl)pyrrolidine-1-carbonyl)-4-(ethyl(oxetan-3-yl)amino)-4-methylpent-2-enenitrile;

(R)-2-(2~((4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1H-pyrazolo[3,4-dipyrimidin-1-

yhmethyDpyrrolidine-1-carbonyl)-4-(ethyl{oxetan-3-yl)amino)-4-methylpent-2-enenitrile;
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(S)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo[3,4-d]pyrimidin-1-

yl)piperidine-1-carbonyl)-4-methyl-4-(ethyl(oxetan-3-yl)amino)pent-2-enenitrile;

ylpiperidine-1 —carbonyi)-4—methy1~4~(2«oxa-6;azaspiroB .3]heptan-641)pent-2-enenitrile;
(8)-2-(2-({(4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo[3,4-d]pyrimidin-1-
10 yDmethyDpyrrolidine-1-carbonyl)-4-methyl-4-(2-oxa-6-azaspirg| 3.3Theptan-6-yi)pent-2-
enenitrile;
(R)-2-(2~((4~amino-3-(2-fluoro-4-phenoxypheny!)/A H-pyrazolo[3,4-d}pyrimidin-1-
ylmethyDpyrrolidine-I-carbonyl)-4-methyl-4-(2-oxa- aazaépiro[S.3}heptan~6~y1)pent—2—
enenitrile;
15 2-[(28)-2-{[4-amino-3-(2-fluoro-4-phenoxyphenyl)pyrazolo[ 3,4-d]pyrimidin-1-yl]-
methyl]pyrrolidine-1-carbonyl]-4-methyl-4-(4<ethylpiperazin-1-yl)pent-2-enenitrile;
2-[(2R)-2-[[4-amino-3-(2-fluoro-4-phenoxyphenyl)pyrazolo[3,4-d]pyrimidin-1-y1]-
methyl}pyrrolidine-1-carbonyl]-4-methyl-4-(4-ethylpiperazin-1-yl)pent-2-enenitrile;
2-[[(3R)-3-[4-amino-3-(2-flydro-4-phenoxyphenyl)- 1 H-pyrazolo[3,4-d]-pyrimidin-1-
20 yi]-piperidin-1-yljcarbonyl]-4-m
2-[[(35)-3-[4~amino-3-
yl]-piperidin-1-yljcarbonyl}*4-methyl-4-(4-ethylpiperazin-1-yl)pent-2-enenitrile;
(S)-2-(3-(4-ami

hyl-4-(4-ethylpiperazin-1-yl)pent-2-enenitrile; .
-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d]-pyrimidin-1-

-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
yD)piperidine-1-carboryl}-4-methyl-4-(oxetan-3-yl)aminopent-2-enenitrile;

25 (R)-2-(3-( amino—3-(Z-ﬂuoro-éi—phenoxyphenyl)—IH~pyrazoIo[3,4—d]pyrimidin—1—
yhpiperidine-1: arbonyl)-4-methyl-4-(oxetan-3-yl)aminopent-2-enenitrile;

2/(2-((4-amino-3-(2-fluoro-4-phenoxypheny!)-1H-pyrazolo[3,4-d]pyrimidin-1-

30 (8)-2-(2-((4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo[3,4-d]pyrimidin- 1~
Jmethyl)pyrrolidine-1-carbonyl)-4-(cyclopropyl{oxetan-3-yl)amino)-4-methylpent-2-

enenitrile;
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(R)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo[3,4-d]pyrimidin-1-

yDpiperidine-1 —carbonyl)—4~(cyciopropyl(oxetan—B—‘yl)amino)~4«methylpent-2~ener1itrile-
(S)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidig-1-
yl)piperidine-1-carbonyl)-4-(cyclopropyl{oxetan-3-yl)amino)-4-methylpent-2-enepdtrile;
5 (R)-2-(3-(4-amino-3-(2-flucro-4-phenoxyphenyl)- 1 H-pyrazolo[3,4-d]p
yl)piperidine-1-carbonyl}-4-(4-isopropylipiperazin-1-yl)-4-methylpent-2-enepitrile;
(8)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4¢d]pyrimidin-1-
yl)piperidine- I-carbonyl)-4-(4-i sopropylpiperaiin- 1-y)-4-methylpent.Z-enenitrile;
' (R)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazgio[3,4-d]pyrimidin-1-
10 ylpiperidine--carbonyl)-4-(4-(tert-butyl)piperazin-1-yl)-4-metlfylpent-2-enenitrile;
(S)-2-(3-(4~-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo[3,4-dpyrimidin-1-
yl)piperidine-1-carbonyl)-4-(4-(tert-butyl)piperazin-1-yl)-#methylpent-2-enenitrile;
(R)-2-(3~(4-amino-3-(2-fluoro-4-phenoxyphenyi -1 H~pyrazoio[3,4-d}pyrimidin» I-
yDpiperidine-1-carbonyl)-4-(4-(2-methoxyethyl)pipefazin- I-yl)-4-methylpent-2-enenitrile;
15 (8)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
yl)piperidine-1-carbonyl)-4-(4-(2-methoxyethyl)piperazin-1-yl)-4-methylpent-2-enenitrile;
(R)-2-(3-(4-amino-3-(2-fluoro-4-phgnoxyphenyl)-1H-pyrazolo(3,4-d]pyrimidin-1-
yl)piperidine-1-carbonyl)-4-methyl-4-(44oxetan-3-yl)piperazin-1-yhpent-2-enenitrile;
(8)-2-(3-(4-amino-3-(2-fluorg44-phenoxyphenyl)- 1H-pyrazolo{3,4-d}pyrimidin-1-
20  ylypiperidine-1-carbonyl)-4-methyl-4-(4-(oxetan-3-yl)piperazin-1-yl)pent-2-enenitrile;
2-((R)-3-(4-amino-3-(2

ylpiperidine-1-carbonyl)-4{(R)-hexahydropyrazino[2,1-c][1,4]Joxazin-8(1H)-yD)-4-

uoro-4-phenoxyphenyl)-1 H—pyrazolé{3,4-d] pyrimidin-1-

methylpent-2-enenitrile;
2-((S)-3-(4-amimo-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo] 3,4-dlpyrimidin-1-
.25 yDpiperidine-1-carponyl)-4-((R)-hexahydropyrazino{2,1-c}[1,4]oxazin-8(1 H)-y1)-4-
methylpent-2-enénitrile; ‘ o
| 2-((R)43-(4-amino-3-(2-fluoro-4-phenox yphenyl)- 1H~pyrazol0[3',4—d]pyrimidin-~ 1- |
ylpiperidizie-1 -6arb0nyl)-4-((8),-hcxahydropyrazino [2,1-c][1,4]oxazin-8(1 H)-y1)-4-
methyl nt-2-enenitrile;
30 2-((S)-3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo[3,4-d]pyrimidin-1-
yVfpiperidine-1-carbony!)-4-((S)-hexahydropyrazino[2,1-c][1,4]oxazin-8(1H)-y1)-4-

methylpent-2-enenitrile;
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(R)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-

yhpiperidine-1 -carbo;xy_l)-4-methy¥-4~{4-(2,2,2~triﬂuoroethyi)piperazin- 1-yD)pent-2-
enenitrile;

(S)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyri
ylpiperidine-1-carbonyl)-4-methyl-4-(4-(2,2,2-trifluoroethyl)piperazin-1-yl)pext-2-
enenitrile;

2-({R)-3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1H-pyrazolo[3 4-d]pyrimidin-1-
yl)piperidine»1~carbonyl}-4~methyl-4—((38,SR)'—B,4,5'—trimethy1pipera ih-1-yDpent-2-
enenitrile; '

2-((8)-3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyyazolo[3,4-d]}pyrimidin-1-

yl)piperidine-1-carbonyl)-4-methyl-4-((3S,5R)-3,4,5-trimethylpiperazin-1-yl)pent-2-

enenitrile;
2-((R)-3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1 H-pyrazoloB JA-dlpyrimidin-1-
yDpiperidine-1-carbony!)-4-((3S,5R)-3,5-dimethylpjperazin-1-yl)-4-methylpent-2-enenitrile;
2-((S)-3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo| 3,4-d]pyrimidin-1-
yl)piperidine-1-carbonyl)-4-((3S,5R)-3,5-dimgthylpiperazin-1-yl)-4-methylpent-2-eneniirile;
2-((R)-3-(4-amino-3-(2-fluoro-4-phénoxyphenyl)-1 H-pyrazolo[3,4-d]pyrimidin-1-
yl)piperidine-1-carbonyl)-4-((2R,58)-2,5dimethylpiperazin-1-yl)-4-methylpent-2-enenitrile;
2-((S)-3-(4-amino-3-(2-fluorg-4-phenoxyphenyl)- 1 H-pyrazolo[3,4-d]pyrimidin-1-
ylpiperidine-1-carbonyl)-4-((2R.5S)-2,5-dimethylpiperazin-1-yl)-4-methylpent-2-enenitrile;
2-((R)-3-(4-amino-3-(2Aluoro-4-phenoxyphenyl)- 1 H-pyrazolo[3,4-d]pyrimidin-1-
yhpiperidine-1-carbonyl)-4fethyl-4-((2R,5S)-2,4,5-trimethylpiperazin-1-yl)pent-2-
enenitrile;
2-((S)-3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-

yhpiperidine-1-carponyl)-4-methyl-4-((2R,55)-2,4,5-trimethylpiperazin-1-yDpent-2-

2-((R)£3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo(3,4-d]pyrimidin-1-
yl)piperidjne-1 ;carbonyi)-4-((28,5R)~2,5~dimethylpiperazin-1 -y1)-4-methylpent-2-enenitrile;
 2-((S)-3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo(3,4-d]pyrimidin-1-
yl)piperidine-1-carbonyl)-4-({2S,5R)-2,5-dimethylpiperazin-1-yl)-4-methylpent-2-enenitrile;
2-((R)-3~(4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolof3,4-d]pyrimidin- I -
yl)piperidine-1-carbonyi)-4-methyi-4-((2S,5R)-2,4,5-trimethylpiperazin-1-ylpent-2-

enenitrile;
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2-((S)-3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
yDpiperidine- 1-carbonyl)-4-methyl-4-((2S,5R)-2,4,5-trimethylpiperazin-1-yhpent-2-
enenitrile; |

(R)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1 H-pyrazolo[3,4-d]pyripdidin-1-
yi)piperidine-1-carbonyl)-4-(5,6-dihydroimidazo[ 1,2-a]pyrazin-7(8H)-yl)-4-methylpent-2-
enenitriie;

(8)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo{3,4~d]pyrimidin-1-
yl)piperidine-1-carbonyl)-4-(5,6-dihydroimidazo[ 1,2-a]pyrazin-7(8H)41)-4-methylpent-2-
enenitrile;

(R)-2-(3~(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1 H-pyfazolo[ 3.4-d]pyrimidin-1-
yl)piperidine-1-carbonyl)-4-methyl-4-(4-(methylsuifonyl)pipgrazin-1-yl)pent-2-enenitrile;

(S)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1H-pyrazolo{3,4-d]pyrimidin-1-
yDpiperidine-1-carbonyl)-4-methyl-4-(4-(methylsulfon ypiperazin-1-yl)pent-2-enenitrile;

(R)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo{3,4-d]pyrimidin-1-
yhpiperidine-1-carbonyl)-4-methyl-4-(4-methyl-32oxopiperazin-1-yl)pent-2-enenitrile;

(8)-2-(3-(4-amino-3-(2-flucro-4-phenoLyphenyl)- 1 H-pyrazolo[3,4-d}pyrimidin-1-
yl)piperidine-1-carbonyl}-4-methyl-4-(4-mgthyl-3-oxopiperazin-1-yl)pent-2-enenitrile;

(R)-4-(4-acetylpiperazin-1-y1)-2A3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-
pyrazolo[3,4-d]pyrimidin-1-yl)piperidine-1-carbonyl)-4-methylpent-2-enenitrile;

(S)-4-(4-acetylpiperazin-141)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1H-
pyrazolo[3,4-dJpyrimidin-1-yl)piperidine-1 -carbonyl)~4~meihyipent—2—enenitriie;

(R)-methyl 4-(5-(3-(A-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-
djpyrimidin-1-yDpiperid; i-1-y1)-4-cyano-2-methyl-5-oxopent-3-en-2-yl)piperazine-1-
carboxylate;

(S)-methyl 4-(5-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-
dlpyrimidin-1-y¥ipiperidin-1-yl)-4-cyano-2-methyl-5-oxopent-3-en-2-yljpiperazine-1-
carboxylate; ' | 4

( —2-(3-(4-amino-3-(2—1’1uoro»4—phenoxyphenyl)—1H~pyrazolo[3,4-d}pyrimidin—1—
yhpipeyidine-1-carbonyl)-4,4-dimethyl-3 -morpholinopent-2-enenitrile;
(S)-2(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo{3,4-d]pyrimidin-1-
y¥fpiperidine-1-carbonyl)-4,4-dimethyl-5-morpholinopent-2-enenitrile;

and/or of any pharmaceutically acceptable salt thereof.
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8. The compound of Claim 5 and/or a pharmaceutically acceptable salt thereof wherei

the compound is chosen from:
2-[(2RS)-2-[{4-amino-3-(2-fluoro-4-phenoxyphenyl)pyrazolo[3,4-d]pyrimidig/1-yll-

methyl]pyrrolidine-1-carbonyl}-4-methyl-4-(4-methylpiperazin-1-yl)pent-2-enenityile;
2-[(28)-2-[[4-amino-3-(2-fluoro-4-phenoxyphenyl)pyrazolo[3,4-d]pyrimxidin-1-yl]-

methyl]pyrrolidine-1 ~carbonyI]—4-methyI—4—(4—methy!piperazin-I -yDpgnt-2-enenitrile;
2-[(2RS)~2-[[4-amino-3-(2-fluoro-4-phenoky-phenyl)pyrazelof3,4-d]pyrimidin-1-
yljmethyl]pyrrolidine- 1-carbonyl]-4-methyl-4-piperazin- 1 -yl-pesit-2-enenitrile;
2-[(28)-2-[[4-amino-3-(2-fluoro-4-phenoxy-phenylpytazolo[3,4-d]pyrimidin-1-
ylimethyl]pyrrolidine--carbonyl]-4-methyl-4-piperazin-14/1-pent-2-enenitrile;
2-{(2R)-2-[{4~amino-3-(2-fluoro-4-phenoxy-ph yl)?yrazo]o[3,4—d]pyrimidin~1~
ylimethyllpyrrolidine-1-carbonyl]-4-methyl-4-piperazin- 1 -yl-pent-2-enenitrile; -
2~[(2RS}—2—[{4~amino—3—(2—ﬂuoro-4~phen y-phenyl)pyrazolo{3,4-d]pyrimidin-1-
ylimethyljpyrrolidine- 1 -carbonyl]-4-methyl-4/ methyl(oxetan-3-yl)amino]pent-2-enenitrile;
2-[(2S)-2-[[4-amino-3-(2-fluoro-4-phenoxy-phenyl)pyrazolo[3,4-d]pyrimidin- 1 -
yllmethyllpyrrolidine-1-carbonyl]-4-mephyl-4-[methyl(oxetan-3-yl)amino}pent-2-enenitrile;
2-[(2R)-2-[[4~amino-3-(2-flugfo-4-phenoxy-phenyl)pyrazolo[3,4-d]pyrimidin-1-
ylJmethyl]pyrrolidine-1-carbonyl}4-methyl-4-[methyl(oxetan-3-ylamino]pent-2-enenitrile;
2-{(2RS)-2-[[4-amino-3 (2~ﬂuor0—4-phenoxy-phenyl)pyrazold{?)‘,4~d]pyrimidin~1~
ylimethyl]pyrrolidine-1-carpOnylj-4-methyl-4-(oxetan-3-ylamino)pent-2-enenitrile;

2-{(28)-2-[[4-amido-3-(2-fluoro-4-phenoxy-phenyl)pyrazolo[3,4-d]pyrimidin-1-

yl]piperidige-1 ~éarbonyl] -4-methyl-4-[methyl(oxetan-3-yl)amino]pent-2-enenitrile;

-[(3R)-3-[4-amino-3-(2-fluoro-4-phenoxy-phenyl)pyrazolo{3,4-d]pyrimidin-1-
ylipiperidine-1-carbonyl]-4-methyl-4-{methyl(oxetan-3-yl)amino}pent-2-enenitrile;

2-[(38)-3-[4-amino-3-(2-fluoro-4-phenoxy-phenyl)pyrazolo[3,4-d]pyrimidin-1-
yllpiperidine-1-carbonyl]-4-methyl-4-[methyl(oxetan-3-yl)aminolpent-2-enenitrile;
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2-[[(3RS)-3-[4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d]-pyrimidin
1-yl}-piperidin-1-yljcarbonyi]-4-methyl-4-(4-methylpiperazin-1-yl)pent-2-enenitrile; /
2-[[(3R)-3-[4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo[3,4-d}-pyrinfdin-1 -

yl]-piperidin-1-yl]carbonyl]-4-methyl-4-(4-methyipiperazin-1-yl)pent-2-enenitrile;

(RS)-2-(2-((4-amino-3-(2-fluoro-4-phenoxyphepyl)- 1H-pyrazolo[ 3,4-d]pyrimidin-1-
yhmethyl)pyrrolidine-1-carbonyl)-4-(ethyl(oxetan-341)amino)-4-methyipent-2-enenitrile;
(S)-2-(2-((4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo{3,4-d]pyrimidin-1-
ylymethyl)pyrrolidine-1-carbonyl)-4-(ethyl(oxgtan-3-yl)amino)-4-methylpent-2-enenitrile;
(R)-2-(2~({4-amino-3-(2-fluoro-4-p enquphenyl)-1H—pyrazoio{S,4~d]pyrimidin-l—
yDmethyl)pyrrolidine-1-carbonyl)-4-(ethyl(oxetan-3-yl)amino)-4-methylpent-2-enenitrile;
(RS)-2-(3-(4~amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo[3,4-dpyrimidin-1-
yl)piperidine-1-carbonyl)-4-methyi-4-(ethyl(oxetan-3-yl)amino)pent-2-enenitrile;
(8)-2-(3-(4-amino-3-( fiuoro—4—phenoxypheny])-1H~pyrazoio[3,4-d]pyrimidin-1~
yl)piperidine-1-carbonyl)-4 fhethyl-4-(ethyl(oxetan-3-yl)amino)pent-2-enenitrile;
(R)-2-(3-(4-aming-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo{3,4-d]pyrimidin-1-
yDpiperidine-1-carbopdl)-4-methyl-4-(ethyl{oxetan-3-yl)amino)pent-2-enenitrile;
(RS)-2-(3-{A-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo[3,4-d]pyrimidin-1- -
yD)piperidine- 1-garbonyl)-4-methyl-4-(2-oxa-6-azaspiro[3.3}heptan-6-yl)pent-2-enenitrile;
(8)-2- -(4»amino~3~(2*ﬂuoro—4-phenoxyphenyl)-lH—pyrazolo[3,4-d}pyrimidin-17'
yDpiperidjie-1 icarbOnyI)—4—méthyl«4~(2—oxa-6—azaspiroB.S}heptan-6-y1)pent~2—enenitri}e;;
, )-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo[3,4-djpyrimidin-1-
yDpjperidine-1-carbonyl)-4-methyl-4-(2-oxa-6-azaspiro[3.3 Jheptan-6-yl)pent-2-enenitrile;
(RS)-2-(2-((4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo[3,4-d]pyrimidin- -
yhmethyl)pyrrolidine-1-carbonyl)-4-methyl-4-(2-oxa-6-azaspiro{3.3Theptan-6-yhpent-2-

enenitrile;
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(S)-2-(2-({(4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1H-pyrazolo[3,4-d]pyrimidin-1-

yhmethyl)pyrrolidine-1-carbonyl)-4-methyl-4-(2-oxa-6-azaspiro[3.3 }heptan-6-ylpent-2,
enenitrile;
(R)-2-(2-((4-amino-3-(2-fluoro-4-phenoxyphenyl)-1 H-pyrazolo[3,4-d]pyrigidin-1-
yDmethyl)pyrrolidine-1-carbonyl)-4-methyl-4-(2-oxa-6-azaspiro[ 3.3 Jheptan-6-y1)pent-2-
enenitrile;
2-{(2R S)-2-[{4-amino-3-(2-fluoro-4-phenoxyphenyl)pyrazolo[3,4/d]pyrimidin-1 -yl}-
methyl]pyrrolidine-1-carbonyl] —4—methyi—4—(4~éthyipiperazin- 1-yl)pept-2-enenitrile;
2-{(28)-2-[[4-amino-3-(2-fluoro-4-phenoxyphenyl)pyrazolof3,4-d]pyrimidin-1-yl]-
methyl]pyrrolidine-1-carbonyl]-4-methyl-4-(4-ethylpiperazin-1-gl)pent-2-enenitrile;
2-[(2R)-2-[[4-amino-3-(2-fluoro-4-phenoxyphenyl)pyfazolo{3,4-dlpyrimidin-1-yi]-
methyl]pyrrolidine-1-carbonyl]-4-methyl-4-(4-ethylpiperaZin-1-yl)pent-2-enenitrile;
2-[[(BRS)-3-[4-amino-3-(2-fluoro-4-phenoxyp ny!)-1H-pyrazolo{3,4-d}-pyrimidin-
1-yl]-piperidin-1 -yl]carbonyl}~4~methy1-4-(4-e§hy]p' erazin-1-yl)pent-2-enenitrile;
2-[[(3R)-3-[4-amino-3-(2-fluoro-4-phenogyphenyl)-1H-pyrazolo[3,4-d}-pyrimidin-1-
yl}-piperidin-1-yljcarbonyl}-4-methyl-4-(4-etlyylpiperazin-1 —yl)pexﬁ~2~enenitrile;
2-[[(35)-3-[4-amino-3-(2-fluoro-4-phenoxyphenyl)- [ H-pyrazolo[3,4-d}-pyrimidin-1-
yl]-piperidin-1-yljcarbonyl}-4-methyl-444-cthylpiperazin-1-yl)pent-2-enenitrile;
(RS)-2-(3-(4-amino-3-(2-flugro-4-phenoxyphenyl)- 1 H-pyrazolo[3,4-dlpyrimidin-1-
yhpiperidine-1-carbonyl)-4-methyl-4-(oxetan-3-yl)aminopent-2-enenitrile;
(S)-2-(3-(4-amino-3-(24fluoro-4-phenoxyphenyl)-1H-pyrazolo{3,4~d]pyrimidin-1-
yDpiperidine-1-carbonyl)-4/methyl-4-(oxetan-3-yl)aminopent-2-enenitrile;
(R)-2-(3-(4-aming-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo[3,4-d]pyrimidin-1-
yDpiperidine-1-carbopyl)-4-methyl-4-(oxetan-3-yl)aminopent-2-enenitrile;
(RS)-2-(2-(f4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1--
yDmethyl)pyrrofidine-1-carbonyl)-4-(cyclopropyl(oxetan-3-ylamino)-4-methylpent-2-
enenitrile; ‘ o A
R ~2—(2-((4~amino—3-(2~.fluoro-4-phenoxyphenyi} 1H-pyrazolo[3,4-d]pyrimidin-1-
yDmeth§l)pyrrolidine-1-carbonyl)-4-(cyclopropyl(oxetan-3-yl)amino)-4-methylpent-2-
enepitrile;
(S)-2~(2~((4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1 -
yhmethyl)pyrrolidine-I-carbonyl)-4-(cyclopropyl(oxetan-3-yl)amino)-4-methyipent-2-

enenitrile;
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(RS)-2-(3~(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1 H-pyrazolo{3,4-d]pyrimidin-1
ylpiperidine-1-carbonyl)-4-(cyclopropyl(oxetan-3-yl)amino)-4-methylpent-2-enenitrile;
(R)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo[3,4-d]pyrimidin-1-
ylpiperidine-1-carbonyl)-4-(cyclopropyl{oxetan-3-yl)amino)-4-methylpent-2-eneritrile;
5  (8)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo[3,4-d]pyrimidin41 -
yDpiperidine-1-carbonyl)-4-(cyclopropyl(oxetan-3-yl)amino)-4-methylpent2-enenitrile; or
an (E) or (Z) isomer of any of the above compounds.
9. An E isomer of any of: ‘
2-[(2RS)-2-[[4-amino-3-(2-fluorc-4-phenoxyphenyl)pyrazofo[ 3, 4-d]pyrimidin-1-yl]-
10 methyl]pyrrolidine-1-carbonyl]-4-methyl-4-(4-methylpiperazin A -yl)pent-2-enenitrile;
2-[(28)-2-[[4-amino-3-(2-fluorc-4-phenoxyphenyl)pyfazolof3,4-d]pyrimidin-1-yi]-
methyl]pyrrolidine-1-carbonyl]-4-methyl-4-(4-methylpipefazin-1-yl)pent-2-enenitrile;
2-[(2R)-2-{[4-amino-3-(2-fluoro-4-phenoxyphe yl)pyrazolo[3,4—d]pyrimidin- I-yl}-
methyl]pyrrolidine-1-carbonyl}-4-methyl-4-(4-methylpiperazin-1-yl)pent-2-enenitrile;
15 2-[(2RS)-2-[[4-amino-3-(2-fluoro-4-phengxy-phenyl)pyrazolo[3,4-d}pyrimidin-1-
yllmethyl]pyrrolidine-1-carbonyl]-4-methyl-4¢piperazin-1-yl-pent-2-enenitrile;
2-[(28)-2-[[4-amino-3-(2-fluoro-4-phenoxy-phenyl)pyrazolo[3,4-d]pyrimidin-1-
yllmethyl]pyrrolidine- t-carbonylj-4-methyl-4-piperazin-1-yl-pent-2-enenitrile;
2-{(2R)-2-[{4-amino-3-(2-flugro-4-phenoxy-phenyl)pyrazolo{3,4-d]pyrimidin-1-
20 ylimethyl]pyrrolidine--carbonyl¢4-methyl-4-piperazin-1-yl-pent-2-enenitrile;
2-[(2R S)-2-{[4-amino-3(2-fluoro-4-phenoxy-phenyl )pyrazoié[3,4—d} pyrimidin-1-
yi] metbyl]pyrroiidine- [-carPonyl]-4-methyl-4-[methyl(oxetan-3-yl)amino]pent-2-enenitrile;
2-[(28)-2-[[4-amjfo-3-(2-fluoro-4-phenoxy-phenyl)pyrazolo[3,4-d]pyrimidin-1-
yllmethyllpyrrolidine/1 -carbonyl]-4-methyl-4-[methyl(oxetan-3-yD)amino]pent-2-enenitrile;
25

30  yljmeéthyl]pyrrolidine-1-carbonyl]-4-methyl-4-(oxetan-3-ylamino)pent-2-enenitrile;
2-{(2R)-2-[[4-amino-3-(2-fluoro-4-phenoxy-phenyl)pyrazolo[ 3,4-d]pyrimidin-1-

yl}methyi]pyrrolidin&1vcarbonyi]74—methyi—4~(oxetan-3-ylamino)pent~2~enenitriie;
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2-[(3RS)-3-[4-amino-3-(2-fluoro-4-phenoxy-phenyl)pyrazolo[3,4-d]pyrimidin-1-

yl]piperidine-1-caxbonyl]-4—methy1-4—{methyl(oxetan—?»—yl)amino]pent-2-enenit1‘ile;
2-[(3R)-3-[4-amino-3-(2-fluoro-4-phenoxy-phenyl)pyrazolo[3,4-d]pyrimidin-1-
yl]piperidine-1-carbonyl}-4-methyl-4-[methyl{oxetan-3-yl)amino]pent-2-enenttril
5 2-[(3S)-3-[4-amino-3-(2-fluoro-4-phenoxy-phenyl)pyrazolo[3,4-dipyripndin-1-
yllpiperidine-1-carbonyl}-4-methyl-4-[methyl(oxetan-3-yl)amino]pent-2-enghitrile;
2-[[(3RS)-3-{4-amino-3-(2-fluoro-4-phenoxyphenyl)-1 H-pyrazolo{3,4-d]-pyrimidin-
1myl}piperidin—1~yl}carbonyI]—4—methyi~4-(4~rﬁethylpiperazin-3—yi)pe t-2-enenitrile;
2-[[(3R)-3-[4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo{3,4-d]-pyrimidin-1-
10 yll-piperidin-1-ylicarbonyl}-4-methyl-4-(4-methylpiperazin-1-y})pent-2-enenitrile;
2-{{(38)-3-[4-amino-3-(2-fluoro-4-phenoxyphenyl)-1-pyrazolo[ 3,4-d]-pyrimidin-1-
yl]-piperidin-I-yl]carbonyl}-4-methyl-4-(4-methylpiperazjn-1-yl)pent-2-enenitrile;
2-((RS)~3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1'H—pyrazolo [3,4-d]pyrimidin-1-
yl)piperidine-1-carbony!)-4-methyl-4-(piperazin-1-yl)pent-2-enenitrile;
15 2-((R)-3-(4-amino-3-(2-fluoro-4-phenoxypghenyl)- 1H-pyrazolo[ 3,4-d]pyrimidin-1-
yhpiperidine-1-carbonyl}-4-methyl-4-(piperazin-1-yl)pent-2-enenitrile;
2-((S)-3-(4-amino-3-(2-fluoro-4-phgnoxyphenyl)- 1 H-pyrazolo[ 3,4-d}pyrimidin-1-
ybpiperidine-I-carbonyl)-4-methyl-4-(piperazin-1 -yl )pent-2-enenitrile;
(RS)-2-(2-((4-amino-3-(2-flugro-4-phenoxyphenyl)-1H-pyrazolo{3,4-d]pyrimidin- I -
20  ybmethyhpyrrolidine-1-carbonyl)/4-(ethyl{oxetan-3-yl)amino)-4-methylpent-2-enenitrile;
(8)-2-(2-((4-amino-3~( ﬂuoro~4—phenoxyphenyl)~1I{~pyrazofo[3,4—d]pyrimidin—1—
yhmethy)pyrrolidine-1-cay onyi)-4-(ethy1(oxetan-3-yi)amino)-4-methy1pent~2-enenitrﬁe;
(R)-2-(2-((4-amin6-3-(2-fluoro-4-phenoxyphenyl)- 1H-pyrazolof3,4-d]pyrimidin-1-
yDmethyDpyrrolidine/l -carbonyl)-4-(ethyl(oxetan-3-yl)amino)-4-methylpent-2-enenitrile;
25 (RS)-2-(3-

yDpiperidine-]-garbonyl)-4-methyl-4-(ethyl (oxetan-3-yl)amino)pent-2-enenitrile;

~amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1- ~

(8)-243-(4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo[3,4-d]pyrimidin- 1‘;
yl)piperidifie-1 u-carbonyi)-4-methyl»4~(ethyl(oxetam3-y1)amino)pent»2-enenitrile;
. }-2-(3-(4~amino-3-(2-fluoro-4-phenoxyphenyl)- 1H-pyrazolo{3,4-d]pyrimidin- 1 -
30  yDpiperidine-1-carbonyl)-4-methyl-4-(ethyl(oxetan-3-yhamino)pent-2-enenitrile;
(RS)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1H-pyrazolo{3,4-d]pyrimidin-1-
yl)piperidine- I -carbonyl)-4-methyl-4-(2-oxa-6-azaspiro[ 3.3 }heptan-6-yl)pent-2-enenitrile;

121




10

15

20

25

30

WO 2014/039899 PCT/US2013/058614

($)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo[3,4-d ] pyrimidin-1-

yi)piperidine-1~carbonyD—4~methyi~4~(2-oxa-6-azaspiro[3.3]heptan~6~y1)pent-2~enenitri :
(R)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo[3,4-d]pyrimidifi-1-
yl)piperidine-1-carbonyl)-4-methyl-4-(2-oxa-6-azaspiro[3.3lheptan-6-yl)pent-2-enénitrile;

(RS)-2-(2-((4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d}pyrimidin-1-
ylmethyl)pyrrolidine-1-carbonyl)-4-methyl-4-(2-oxa-6-azaspiro[3.3heptan/6-yl)pent-2-
enenitrile; .

(S)~2~(2ﬁ((4—amino—3-(2-f§uoro-4-phendxyphenyi)— 1H-pyrazolof 3,4-d}pyrimidin-1-
yhmethyl)pyrrolidine-1-carbonyl)-4-methyl-4-(2-oxa-6-azaspiro[ 3 8 ]heptan-6-yl)pent-2-
enenitrile:

(R)-2-(2-((4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 Hépyrazolo{3,4-djpyrimidin-1-
ylymethylpyrrolidine- 1-carbonyl)-4-methyl-4-(2-oxa-6-azdspiro[ 3.3 Jheptan-6-yl)pent-2-
enenitrile; '

2-[(2RS)-2-[[4-amino-3-(2-fluoro-4-phenoxyphenyl)pyrazolo[3,4-d]pyrimidin-1-yl}-
methyl]pyrrolidine- 1-carbonyl}-4-methyl-4-(4-ethylpiperazin-1-yl)pent-2-enenitrile;

2-[(28)-2-[[4-amino-3-(2-fluoro-4-pheroxyphenyl)pyrazolo[3,4-d]pyrimidin-1-yl}-
methyllpyrrolidine-1-carbonyl]-4-methyl-444-ethylpiperazin-1-yl)pent-2-enenitrile;
2-[(2R)-2-{[4-amino-3-(2-fluoroA-phenoxyphenyl)pyrazolo{3,4-djpyrimidin-1-yl}-
methyl]pyrrolidine-1-carbonyl]-4-methyl-4-(4-ethylpiperazin-1-yl)pent-2-enenitrile;
2-[{(3RS)-3-[4-amino-3-( fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d}-pyrimidin-
1~yi}»piperidih~1»yl}carbony1]- -methyI~4~(4~ethyipiperazin~1~yi)pen{«2-enenitrile;
2-[[(3R)-3-[4-aminoA3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo[3,4-d]-pyrimidin-1-
yll-piperidin-1-yljcarbonyl]-4-methyl-4-(4-ethylpiperazin-1-yl)pent-2-enenitrile;

(RS)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1H-pyrazolo[3,4-d]pyrimidin-1-
yhpiperidine/ -carbonyl)-4-methyl-4-(oxetan-3-yl)aminopent-2-enenitrile; '

(S -2—(3~(4~amin0—3—(2—ﬂuoro-4—phenoxyphenyl)- 1H-pyrazolo[3,4-d]pyrimidin-1-
yi)pipe Adine-1-carbonyl)-4-methyl-4-(oxetan-3-yl)aminopent-2-enenitrile;

(R)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo[3,4-d]pyrimidin-1-

piperidine-1-carbonyl)-4-methyl-4-(oxetan-3-ylaminopent-2-enenitrile;
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(RS)-2-(2-((4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1

yDmethyl)pyrrolidine-1-carbonyl)-4-(cyclopropyl{oxetan-3-yl)amino)-4-methylpent-2-
enenitrile; ‘ _
(R)-2-(2-((4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo[3,4-d]pyrimidin-1-

5 yDhmethyl)pyrrolidine-1-carbonyl})-4-(cyclopropyl{oxetan-3-yl)amino)-4-methy}pent-2-
enenitrile;
(S)-2-(2-({(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1 H-pyrazolo[3 A-d]pyrimidin-1-
y})methyl)pyrrolidine—i—carbonyl)—4~(cyciopropyl(0>cetan—3-yI)amino)
enenitrile;
i0 (RS)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo{3,4-d]pyrimidin-1-

yDpiperidine- 1 -carbonyl)-4-(cyclopropyl(oxetan-3-yl)amino)/4-methylpent-2-enenitrile;
(R)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)- JH-pyrazolo[3,4-d]Jpyrimidin-1-
yl)piperidine-1-carbonyl)-4-(cyclopropyl(oxetan-3-ylarino)-4-methylpent-2-enenitrile;
(S)-2-(3-(4-amino-3-(2-fluoro-4-phenoxypheryl)-1 H-pyrazolo[3,4-d]pyrimidin-1 -

15 yDpiperidine-I-carbonyl)-4-(cyclopropyl{oxetan-3-yl)amino)-4-methylpent-2-enenitrile;

and/or a pharmaceutically acceptable salt of apy of the foregoing.

10, A Z isomer of any of:
2-[(2RS)-2-[[4-amino-3-(2-fluor@-4-phenoxyphenyl)pyrazolo[3,4-d]pyrimidin-1-yl}-
methyl}pyrrolidine-1-carbonyl]-4-methyl-4-(4-methylpiperazin-1-yl)pent-2-enenitrile;
20 2-[(28)-2-{[4-amino-3-(2~
methyl]pyrrolidine-1-carbonyl}#4-methyl-4-(4-methylpiperazin-1 ~yl)§ent~2~enenitrile;
2-[(2R)-2~{{4-amino
methyl]pyrrolidine-1-carponyl]-4-methyl-4-(4-methylpiperazin-1-yl)pent-2-enenitrile;
2-[(2RS)-2-[[4

.25 yllmethyl]pyrrolidide-1-carbonyl}-4-methyl-4-piperazin-1-yl-pent-2-enenitrile;

oro-4-phenoxyphenylypyrazolo[3,4-djpyrimidin-1-yl]-
-(2-fluoro-4-phenoxyphenyl)pyrazolo[3,4-d}pyrimidin-1-yl]-

Amino-3-(2-fluoro-4-phenoxy-phenyl)pyrazolo[3,4-d]pyrimidin-1-

1pyrrolidine-1-carbonyl]-4-methyl-4-piperazin-1-yl-pent-2-enenitrile;
30 2-[(2RS8)-2-[[4-amino-3-(2-fluoro-4-phenoxy-phenyl)pyrazolo[3,4-d]pyrimidin-1~
ylfmethyl]pyrrolidine-1-carbonyl]-4-methyl-4-[methyl(oxetan-3-yl)amino]pent-2-enenitrile;
2-[(28)-2-[[4-amino-3-(2-fluoro-4-phenoxy-phenyl)pyrazolo[3,4-d}pyrimidin-1-

yi]methyl]pyrrolidine-1-carbonyl]-4-methyl-4-[methyl(oxetan-3-yl)amino]pent-2-enenitrile;
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2-[(2R)-2-[{4-amino-3-(2-flnoro-4-phenoxy-phenylypyrazolo{3,4-d]pyrimidin-1-

yi}methy}]pyrroiidine-I-parbonyi]—4»methy1—4-[methy1(oxetan~3-y])amino}pent-Z-enenit fie;
2-[(2RS)-2-[[4-amino-3-(2-fluoro-4-phenoxy-phenylpyrazolo[3,4-d]pyrimidip-1-

yI]methyl]?yrroIidine-1—carbonyl]-4-methy1-4~(oxetan-3-ylamino)pent»2~enenitrii
2-[(28)-2-[[4-amino-3-(2-fluoro-4-phenoxy-phenyl)pyrazolo[3,4-d]pyripdidin-1-

2-[(3RS)-3-[4-amino-3-(2-fluoro-4-phenoxy-phenyl)pyrazolo[3,4-d]pyrimidin-1-
yl]piperidine-1-carbonyl]-4-methyl-4-[methyl(oxetan-3-yl)amingipent-2-enenitrile;
2-[(3R)-3-[4-amino-3-(2-fluoro-4-phenoxy-phenyl)pyrazolo[3,4-d]pyrimidin-1-
yllpiperidine-1-carbonyl}-4-methyl-4-[methyl(oxetan-3-yl Yamino]pent-2-enenitrile;
2-[(38)-3-[4-amino-3-(2-fluoro-4-phenoxy-pher l)pyrazolo[B,4~d}pyrimidin-1-
yllpiperidine-1-carbonyl}-4-methyl-4-{methyl(oxeta
2-[[(3RS)-3-[4-amino-3-(2-fluoro-4-phengkyphenyl)-1 H-pyrazolof3,4-d}-pyrimidin-

~3-yl)amino]pent-2-enenitrile;

1-yl]-piperidin-1-yl]jcarbonyl]-4-methyl-4-(4-piethylpiperazin-1-yl)pent-2-enenitrile;
2-[[(3R)-3-[4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d}-pyrimidin-1-
yl]-piperidin-1-yl]carbonyl]-4-methyl-4(4-methylpiperazin-1-yl)pent-2-enenitrile;
2-[[(38)-3-{4-amino-3-(2-flupfo-4-phenoxyphenyl)- 1 H-pyrazolo{3,4-d]-pyrimidin-1-
yl]-piperidin-1-yi]carbonyl}-4-methyl-4-(4-methylpiperazin-1-yl)pent-2-enenitrile;
—fluoro*4—phenoxyphenyi)-1H—pyrazé]o[?y,él—d}pyrimidin»}-
yl)piperidine-1-carbonyl)-4
2-((R)-3-(4-amin,

ethyl-4-(piperazin-1-yl)pent-2-enenitrile;
-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo{3,4-d]pyrimidin-1-
yDpiperidine-1-carbopy!)-4-methyl-4-(piperazin-1-ylpent-2-enenitrile;

2-((S)-3-(4-Amino-3-(2-fluoro-4-phenoxyphenyl)-1 H-pyrazolo[3,4-d]pyrimidin-1-
yDpiperidine- ] -Zarbonyl)-4-methyl-4-(piperazin-1-ylpent-2-enenitrile;

(RSj—- -(Zn((4-aminb—3—(2—ﬂuoro—4~phenoxyphenyl)—1H—pyraz010[3,4~d] pyrimidin; 1-
; yrrélidine»l-carbonyl)—4~(ethy1(oxetan~3—yl)amino)-4-methyipent-z-enenitriie;
S)-2-(2-((4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo[3,4-d]pyrimidin-1-
yDmethy)pyrrolidine-1-carbonyl)-4-(ethyl(oxetan-3-yl)amino)-4-methylpent-2-enenitrile;
(R)-2-(2-((4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
yDmethyl)pyrrolidine-1-carbonyl)-4-(ethyl(oxetan-3-yl)amino)-4-methylpent-2-enenitrile;
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(RS)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolof3,4-d]pyrimidin-1,
yhpiperidine- I-carbonyl)-4-methyl-4-(ethyl(oxetan-3-yl)amino)pent-2-enenitrile;

(8)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
ylypiperidine-1-carbonyl)-4-methyl-4-(ethyl(oxetan-3-yl)amino)pent-2-enenitrile;
5 (R)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1 H-pyrazolo[3,4-dJpyfimidin-1-
yDpiperidine-1-carbonyl)-4-methyl-4-(ethyl(oxetan-3-yl)amino)pent-2-enentirile,
(RS)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo}d 4-dpyrimidin-1-
yhpiperidine-1 —carbonyi)-4-methyi—4—(2—oxa—6;azaspiro{S .3lheptan-6-91)pent-2-enenitrile;
(S)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1 H-pyrazgdlo[3,4-d]pyrimidin-1-
10 ylpiperidine-1-carbonyl)-4-methyi-4-(2-oxa-6-azaspiro{3.3 Jhépfan-6-yl)pent-2-enenitrile;
(R)-2-(3~(4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 Hpyrazolof 3,4-d]pyrimidin-1-
yDpiperidine-1-carbonyl)-4-methyl-4-(2-oxa-6-azaspiro[ 3/3 Jheptan-6-yl)pent-2-enenitrile;
(RS)-2-(2-((4-amino-3-(2-fluoro-4-phenoxyphe yl)—rlH-pyrazoio[B,4—d}pyrimidin—1-

yDhmethyl)pyrrolidine-1 -carbonyl)-4-methyl-4-(2-0x4-6-azaspiro[ 3.3]heptan-6-yl)pent-2-

15  enenitrile;
(8)-2-(2-((4~amino-3-(2-fluoro-4-phendxyphenyi)- 1 H-pyrazolo[3,4-d]pyrimidin-1-
yDmethyDpyrrolidine-1-carbonyl)-4-methyl-4-(2-oxa-6-azaspiro[3.3]heptan-6-yl)pent-2-
enenitrile;
(R)-2-(2-((4-amino-3-(2-fluoyd-4-phenoxyphenyl)-1 H-pyrazolo[3,4-d]pyrimidin-1-

20 yDmethyhpyrrolidine-1-carbonyl)*4-methyl-4-(2-oxa-6-azaspiro[3.3}heptan-6-yl)pent-2-
enenitrile; |
2-[(2RS)-2-[[4-ami

methyl]pyrrolidine-1-cagbonyl]-4-methyl-4-(4-ethylpiperazin-1-yl)pent-2-enenitrile;

-3-(2-fluoro-4-phenoxyphenyl)pyrazolo{3,4-d]pyrimidin-1-yl]-

25 methyl]pyrrolidine/1-carbonyl]-4-methyl-4-(4-ethylpiperazin-1-yljpent-2-enenitrile;

1-yl]-piperidin-1-ylcarbonyl]-4-methyl-4-(4-ethylpiperazin-1-yl)pent-2-enenitrile;
30 2-[[(3R)-3-[4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4~-d]-pyrimidin-1-
{]-piperidin-1-yl]carbonyl]-4-methyl-4-(4-ethylpiperazin-1-yl)pent-2-enenitrile;

2-[1(38)-3-[4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d}-pyrimidin-1-

yi]-piperidin-1-yl]carbony!]-4-methyl-4-(4-ethylpiperazin-1-yl)pent-2-enenitrile;
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(RS)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo[3,4-d]pyrimidin-1

yl)piperidine-1-carbony})-4-methyl-4-(oxetan-3-yl)aminopent-2-enenitrile;

(8)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1H-pyrazolo[3,4-d]pyrimidin-1-
yl)piperidine-1-carbonyl)-4-methyl-4-(oxetan-3-yl)aminopent-2-enenitrile; —

5 (R)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo{3,4-d]pyfimidin-1-
yDpiperidine-1-carbonyl)-4-methyl-4-(oxetan-3-yljaminopent-2-enenitrile;

(RS)-2-(2-((4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo)3,4-d]pyrimidin-1-
yl)methyi)pyrro]idine~1—carbony1)~4-(cyciopropy1(oxetan—3-yl}amino) 4-methylpent-2-
enenitrile; '

10 (R)-2-(2-({(4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo[3,4-dlpyrimidin-1-
y)methyl)pyrrolidine-1-carbonyl)-4-(cyclopropyl(oxetan-3-yl)amino)-4-methylpent-2-
enenitrile;

(8)-2-(2-((4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo{3,4-d]pyrimidin-1-
yl)methyl)pyrrolidihe~ I-carbonyl)-4-{cyclopropyl{oxetan-3-yljamino)-4-methylpent-2-

15  enenitrile;

(R8)-2-(3-(4-amino-3-(2-fluoro-4-pherfoxyphenyl)-1H-pyrazolo{3,4-d]pyrimidin-1-
ylypiperidine-1-carbonyl)-4-(cyclopropyl(g&etan-3-yl)amino)-4-methylpent-2-enenitrile;

(R)-2-(3-(4-amino-3-(2-fluoro-4 henoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
yDpiperidine-1-carbonyl)-4-(cycloprgpyl(oxetan-3-yl)amino)-4-methylpent-2-enenitrile;

20 (8)-2-(3-(4-amino-3-(2-fl
yl)piperidine- I -carbonyl)-4-(cyClopropyl(oxetan-3-yl)amino)-4-methylpent-2-enenitrile;

ro-4-phenoxyphenyl)- 1 H-pyrazolo[3,4~d]pyrimidin-1-
and/or a pharmaceutically agceptable salt of any of the foregoing.

I A compound chogen from 2-[(2S)-2-[[4-amino-3-(2-fluoro-4-phenoxy-
phenyl)pyrazolo[3,4-¢]pyrimidin-1-ylJmethyl}pyrrolidine-1-carbonyl]-4-methyl-4-

- 25

30 . X Z isomer of 2-[(28)-2-[[4-amino-3-(2-fluoro-4-phenoxy-phenyl)pyrazolo[3,4-
pyrimidin-1-ylJmethylipyrrolidine-1-carbonyl}-4-methyl-4-[methyl(oxetan-3-

yl)amino}pent-2-enenitrile and/or a pharmaceutically acceptable salt thereof.

126




10

15

20

25

30

enenitrile and/or a pharmaceutically acceptable salt thereof.

WO 2014/639899 PCT/US2013/038614

4. A compound chosen from 2-[(3R)-3-[4-amino-3-(2-fluoro-4-phenoxy-

phenyl)pyrazolo[3,4-d]pyrimidin-1-yl]piperidine-1-carbonylj-4-methyl-4-[methyl(oxetan-3-
yl)amino]pent-2-enenitrile, or an (E) or (Z) isomer thereof, and/or a pharmaceutically,
acceptable salt of any of the foregoing compounds.
15.  An E isomer of 2-[(3R)-3-[4-amino-3-(2-fluoro-4-phenoxy-phenyl)pyraZolo[3,4-
d}pyrimidin-1-yl]piperidine-1-carbonyl}-4-methyl-4-[methyl(oxetan-3-yl)apino]pent-2-
enenitrile and/or a pharmaceutically acceptable salt thereof.

6. A Zisomer of 2-[(3R)-3-[4—amin0~3~(2;fluoré-&phenoxy-phe Dpyrazolo[3.4-
d]pyrimidin-1-yl]piperidine-1-carbonyl]-4-methyl-4-[methyl{oxetast-3-yl)amino]pent-2-
17. A compound chosen from 2-{[(3R)-3-{4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-
pyrazolo{3,4-d]-pyrimidin-1-yi]-piperidin-1-ylicarbonyl]-#-methyl-4-(4-methylpiperazin-1-
yipent-2-epenitrile, or an (B) or (Z) isomer, and/or a p armdceuticakiy acceptable salt of any
of the foregoing compounds.
18.  An E isomer of 2-{[(3R)-3-[4-amino-3-(2fluoro-4-phenoxyphenyl}-1H-pyrazolo[3,4-
d}-pyrimidin- 1-yl]-piperidin- I-yljcarbonyl}-4,methyl-4-(4-methylpiperazin- 1 -yl)pent-2-
enenitrile and/or a pharmaceutically acceptdble salt thereof.

19. A Zisomer of 2-[[(3R)-3-[4-amjni0-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo[3,4-
d]-pyrimidin-1-yl]-piperidin-1-yljcagbonyl]-4-methyl-4-(4-methylpiperazin-1-yl)pent-2-
enenitrile and/or a pharmaceutically acceptable salt thereof. 20. A compound chosen from
2-{[(3R)-3-[4-amino-3-(2-fluoy

piperidin-1-yljcarbonyl}-4-pethyl-4-(piperazin-1-yl)pent-2-enenitrile, or an (E) or (Z)

-4-phenoxyphenyl)-1H-pyrazolo{3 ,'4;d]-py1'imidin— 1-y1]-

isomer, and/or a pharmageutically acceptable salt of any of the foregoing compounds.
21.  An E isomer of 2-[[(3R)-3-[4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-

d]-pyrimidin-1-yl],piperidin-1-yljcarbonyl]-4-methyl-4-(piperazin-1-yl)pent-2-enenitrile

and/or a pharmaceutically acceptable salt thereof.

22. A Zigomer of 2-{{(3R)»3-{4—amin0—3»(2»ﬂuoro«4-phen0xyphenyl)-1H—pyraioio[3‘,4~
d]-pyrimidin-1-yl]-piperidin-1-ylicarbonyl]-4-methyl-4-(piperazin-1-yl)pent-2-enenitrile

and/or 4 pharmaceutically acceptable salt thereof.

A compound chosen from (R)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-
pyrazolo{3,4-dipyrimidin-1-yl)piperidine-1-carbonyl)-4-methyl-4-(4-(oxetan-3-yl)piperazin-
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1-yDpent-2-enenitrile; or an (E) or (Z) isomer, and/or a pharmaceutically acceptable salt of
any of the foregoing compounds.

24, AnE isomer of (R)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolg(3,4-
dJpyrimidin-1-yl)piperidine-1-carbonyl}-4-methyl-4-(4-(oxetan-3-yl)piperazin-1-yb)pent-2-
enenitrile and/or a pharmaceutically acceptable salt thereof.

25. A Zisomer of (R)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1H-gyrazolo[3,4-
d]pyrimidin-1-yl)piperidine-1-carbonyl)-4-methyl-4-(4-(oxetan-3-yl)piperazin-1-yDpent-2-
enenitrile and/or a pharmaceutically acceptablé salt thereof.

26. A compound chosen from (R)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-
pyrazolo[3,4-d]pyrimidin-1-yl)piperidine-1-carbonyl)-4-methyl-4-(4-(oxetan-3-yl)piperazin-
[-y})pent-2-enenitrileand/or a pharmaceutically acceptable salt of any of the foregoing
compounds.

217. A compound chosen from 2-[[(3R)-3-[4-amino; —(2—-ﬂuoro—4—phenoxyphenyi)-1 H-
pyrazolo{3,4-d]-pyrimidin-1-y1])-piperidin-1-yljcarbghyl]-4-methyl-4-(4-methylpiperazin-1-
yl)pent-2-enenitrile and/or a pharmaceutically acgéptable salt of any of the foregoing
compounds.

28. A compound chosen from 2-[[(3R),3-[4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-
pyrazolo[3,4-d]-pyrimidin-1-yl]-piperidih-1-yi]lcarbonyl]-4-methyl-4-(piperazin-1-yi)pent-2-
enenitrile and/or a pharmaceutically gcceptable salt of any of the foregoing compounds.

29. A pharmaceutical composifion comprising a compound and/or a pharmaceutically
acceptable salt of any one of Claims 1 to 28 of any of the foregoing clompounds, and a
pharmaceutically acceptablg’excipient.

30. A method of treafing a disease treatable by inhibition of a tyrosine kinase in a patient

which method comprjées administering to the patient in recognized need of such treatment, a

pharmaceutical copiposition comprising a compound, or an (E) or (Z) isomer thereof, and/or’

inflinmatory diseases, and cancers.

The method of Claim 31 wherein the disease is chosen from rheumatoid arthritis,

psoriatic arthritis, lupus, uveitis, myasthenia gravis, warm autoimmune hemolytic anemia,
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Wegener’s granulomatosis, Sjogren’s disease, Sjogren’s dry eye, non-Sjogren’s dry eye
disease, psoriasis, and asthma.

34.  The method of Claim 31 wherein the disease is chosen from B-cell proliferatiye
disorders.

5 35, The method of Claim 34 wherein the proliferative disorders are chosen ffom diffuse
large B cell lymphoma, follicular lymphoma, chronic lymphocytic lymphomy, chronic
lymphocytic leukemia, B-cell prolymphocytic leukemia, small lymphocygc lymphoma
(SLL), multiple myeloma, B-cell non~Hodgkin‘iymphoma, lymphoplarhascytic
lymphoma/Waldenstrom macroglobulinemia, splenic marginal zong lymphoma, plasma cell

10 myeloma, plasmacytoma, extranodal marginal zone B cell lympHoma, nodal marginal zone B
cell lymphoma, mantle cell lymphoma, mediastinal (thymic) farge B cell lymphoma,
intravascular large B cell lymphoma, primary effusion lymphoma, burkitt
Iymphoma/leukemia, and lymphomatoid granulomatosig. \

36.  The method of Claim 34 or 35 wherein the cgmpound amd/or pharmaceutically

15  acceptable salt is administered in combination with one or more anti-cancer or anti-
inflammatory agents.

37.  The compound of any one of Claim4 1 to 28 or a pharmaceutically acceptable sait
thereof for use in the treatment of a disedse mediated by a tyrosine kinase.
38.  The use of Claim 37 wherem/he tyrosine kinase is BTK.

20 39.  The use of Claim 38 whergin the disease is chosen from autoimmune diseases,
inflammatory diseases, and capcers. |
40.  The use of Claim 39 wherein the disease is chosen from rheumatoid arthritis, psoriatic
arthritis, lupus, uveitis, ndyasthenia gravis, warm autoimmune hemolytic anemia, Wegener’s
granulomatosis, Sjogrén’s disease, Sjogren’s dry eye, non-Sjogren’s dry eye disease,

‘25  psoriasis, and asthia.

41.  The use df Claim 38 wherein the disease is chosen from B-cell proliferative disorders.

30 mygloma, B-cell non-Hodgkin lymphoma, lymphoplamascytic lymphoma/Waldenstrom

acroglobulinemia, splenic marginal zone lymphoma, plasma cell myeloma, plasmacytoma,

extranodal marginal zone B cell lymphoma, nodal marginal zone B cell lymphoma, mantie

cell lymphoma, mediastinal (thymic) large B cell lymphoma, intravascular large B cell
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Iymphoma, primary effusion lymphoma, burkitt lymphoma/leukemia, and lymphomatoid

granulomatosis.

43, The use of claim 41 or 42 wherein the compound or pharmaceutically accept

5 44.  The compound of any one of Claims 1 to 28 or a pharmaceutically acceptable salt
thereof for use as a medicament.

45. A process of preparing a compound of Formula (IA):

10 where:

&’7’ or

-Z-18:
R is:

15  additionally optionallySubstituted with one or two alkyl,
(b) 3)2-(3-0x0-4-R*-piperazin-1-yl) where R" is hydrogen, alkyl,
alkoxyalkyl, haloalkyl, or oxetan-3-yl and the piperazinyl ring is additionally optionally
substituted wi ' one or two alkyl; |

~C(CH;),-NR®oxetan-3-yl where R” is hydrogen, alkyl, or cycloalkyl;
o)

)

[ %

L.
N N\)

(d) —C(CHa3),-R¢ where R° is ¥ ~ ¥ where one or two of X', X*

4nd X are nitrogen and the rest are carbon and the ring is optionally substituted with one or

20

two substituents independently selected from alkyl, haloalkyl, or halo; or
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(e) ~C(CHj3),-2-0xa-6-azaspirol3.3Jheptan-6-yl, or -C(CHs),-CHymorpholine-4¢
yl; ((in one embodiment R® is —~C(CHj3)y-(piperazin-1-yl), ~C(CH3)z-(4-methylpiperazipt1-
y1), ~C(CHs),-(4-ethylpiperazin-[-y1), ~C(CH;3)2-N(CHs)oxetan-3-yl, ~C(CHs)s-
N(CH,CHs)oxetan-3-yl, ~C(CHs),-NHoxetan-3-yl, or ~C(CHas),-2-0xa-6-

5 azaspiro[3.3]heptan-6-yl); and/or
a pharmaceutically salt thereof;,
comprising:

(a) reacting a compound of formulé (1)

NH,
N
L7
10
where:
-Z~ is as defined above;
with an aldehyde of formula R7CHO where R is as defined above; or
(by  reacting a compound of formula (2):
o)
NH,
N™™ ]
L7 \“'
15 ZH
@
where:
VST as defined above;‘
ith a compound of formula R°CH=C(CN)CO,H or R®CH=C(CN)COX (where RCis
20  as défined above and X is a leaving group capable of being displaced by the nitrogen atom of

tHe Z group under amide coupling reaction conditions;

(c) optionally making an acid addition salt of a compound obtained from Steps (a) or

(b) above;
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(d) optionally making 2 free base of a compound obtained from Steps (a), (b), or (¢
above; . A

(e) optionally separating individual stereoisomers of the compounds obtained/from
Steps (a), (b), (), or (d) above: and

(f) optionally separating individual (E) and (Z) isomers of the compounds cbtained

from Steps (a), (b), (¢), (d), or (e) above.

L E‘ y e L
| N e
- " and R is ~

46.  The process of Claim 45 wherein Z 1s
C(CHg)3~(4-methylpipcrazin— I-yD).

47, The process of Claim 45 wherein Z18 and R is ~C(CHa)y-

(piperazin-1-yl).

48.  The process of Claim 45 w T or and R is —

C(CHs)e-N (CHsYoxetan-3-yl..

I
. AN
f{*R T ik %a wgf
49.  The process of Claim 45 wherein Zis T~ or and R™ 18 ~
C(CHz)2-N(ethyl) perazin-1-yl.
o
&
8 L !
ARk S
. X L f’E ’N "‘“§
he process of Claim 45 wherein Z 18 T or and R is -
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What is claimed is:

1. A compound of Formula (II):

(I
where:

-Z~-1is:

N
N\;g “or _E .
R' and R* are independently hydrogen, alkyl, halo, or alkoxy;
R® is hydrogen or halo; and .

R®is:

(a) ~C(CH3),-(4-R>-piperazin-1-yl) where R’ is hydrogen, alkyl, alkoxyalkyl,
hydroxyalkyl, haloalkyl, alkylsulfonyl, alkoxycarbonyl, acyl, or oxetan-3-yl and the piperazinyl

ring is additionally optionally substituted with one or two alkyl;

(b) ~C(CH3)2~(2- or 3-0x0-4-R*-piperazin-1-yl) where R* is hydrogen, alkyl,
cycloalkyl, alkoxyalkyl, haloalkyl, or oxetan-3-yl and the piperazinyl ring is additionally

optionally substituted with one or two alkyl;

() —C(CH,;)yNRboxetan&—yE where R® is hydrogen, alkyl, hydroxyalkyl,

alkoxyalkyl, or cycloalkyl;
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I
) A
{ or N\/'
(d) ~C(CHs),-R® where R% is x{N\) X

X* are nitrogen and the rest are carbon and the ring is optionally substituted with one or two

where one or two of X', X* and

substituents independently selected from alkyl, haloalkyl, or halo; or
(e) ~C(CH;3),-2-oxa-6-azaspiro{3.3 Theptan-6-yl, or -C(CHz);-CHsmorpholine-4-yl;

and/or a pharmaceutically acceptable salt thereof.

2. The compound of Claim 1 or a pharmaceutically acceptable salt thereof wherein R and
R?are hydrogen and R° is —~C(CHs),-(4-R>-piperazin-1-yl) where R’ is hydrogen, alkyl,
alkoxyalkyl, hydroxyalkyl, haloalkyl, alkylsulfonyl, alkoxycarbonyl, acyl, or oxetan-3-yl and the

piperazinyl ring is additionally optionally substituted with one or two alkyl.

3 The compound of Claim 1 or a pharmaceutically acceptable salt thereof wherein R'is
hydrogen, alkyl, halo, or alkoxy and R? is alkyl, halo, or alkoxy and R® is <C(CHj),-(4-R°-
piperazin-1-yl) where R’ is hydrogen, alkyl, alkoxyalkyl, hydroxyalkyl, haloalkyl, alkylsulfonyl,
alkoxycarbonyl, acyl, or oxetan-3-y! and the piperazinyl ring is additionally optionally

substituted with one or two alkyl.

4. A compound of Formula (IA):

where:

-Z- 18t
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6\'?’ or 8;\3_,%; and

R’ is:

(a) ~C(CH;),-(4-R*-piperazin-1-yl) where R* is hydrogen, alkyl, alkoxyalkyl,
haloalkyl, alkylsulfonyl, alkoxycarbonyl, acyl, or oxetan-3-yl and the piperazinyl ring is
additionally optionally substitutAed with one or two alkyl;

(b) —C(CH,),-(3-0x0-4-R*-piperazin-1-yl) where R” is hydrogen, alkyl, cycloalkyl,
alkoxyalkyl, haloalkyl, or oxetan-3-yl and the piperazinyl ring is additionally optionally
substituted with one or two alkyl;

() ~C(CH;),-NR oxetan-3-yl where R® is hydrogen, alkyl, alkoxyalkyl, or
cycloalkyl;

e}

S &
(d) ~C(CH;),-R® where R® is !{N\) E{N\) where one or two of X', X7 and
X are nitrogen and the rest are carbon and the ring is optionally substituted with one or two
substituents independently selected from alkyl, haloalkyl, or halo; or
(e) —~C(CHj3),-2-0xa-6-azaspiro[ 3.3 Jheptan-6-vyi, or ~C(CHj),-CHymorpholine-4-yl;

and/or a pharmaceutically acceptable salt thereof.

5. The comijound of claim 4 and/or a pharmaceutically acceptable salt thereof wherein R®
1s:
—C(CH3z)-(piperazin-1-yl), —~C(CH;),~(4-methylpiperazin-1-yl),
—C(CH3z)-(4-ethylpiperazin-1-yl), —C(CHj3),-N(CHjs)oxetan-3-yl,
~C(CHj3),-N(CH,CHjs)oxetan-3-yl, ~C(CHj3),-N(cyclopropyl)-oxetan-3-yl,
~C(CH3),-NHoxetan-3-yl, —~C(CHj),-2-0xa-6-azaspiro[3.3Theptan-6-yl, ~C(CHjs),-
CHjymorpholine-4-yl,
~C(CH3)2-(4-methylsulfonyl-piperazin-1-yl), ~C{CHjs),-(3-ox0-4-methylpiperazin-1-yl),
-C(CI~13)2-[4—(2~methoxyethyl}-piperazim 1-y1], ~C(CH; )o-(4-tert-butylpiperazin-1-y1},
—C(CHjs)o-(4-acetylpiperazin-1-y1),
~C(CHj3)-(4-2,2,2-trifluoroethyl-piperazin-1-yl),
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~C(CHj)p~(4-1sopropylpiperazin-1-yl),
~C(CH3)-(2,5-dimethyl-piperazin-1-yi),
~C(CH3),-(3,5-dimethylpiperazin-1-yl),
~C(CH;3),-(3,4,5-trimethylpiperazin-1-yl),
~C(CH3),-(2,4,5-trimethylpiperazin-1-yl),
~C(CHj)o~(4-oxetan-3-ylpiperazin-1-yl),
~C(CHj3);-(4-methoxycarbonylpiperazin-1-yl),
~C(CHj),~(3,5-dimethylpiperazin-1-yl),

N N N
N/C\C\> % \\<\:j | \%NQ:}}L : \2( \\%BN o Q{G\T/\N
o - .

6. The compound of Claim 4 and/or a pharmaceutically acceptable salt thereof wherein R
is —C(CHj),-(piperazin-1-yl), ~C(CHs),-(4-methylpiperazin-1-yl), —~C(CHs),-(4-ethyl-piperazin-
1-yD), —C(CHj3),-N(CHj)oxetan-3-yl, ~C(CHj3),-N(CH,CHj)oxetan-3-yl,
~C(CHjs),-N(cyclopropyl)oxetan-3-yl, ~C(CH3),-NHoxetan-3-yl, or -C(CH;),-2-oxa-6-
azaspiro[3.3 Jheptan-6-yl.

7. The compound of Claim 4 and/or a pharmaceutically acceptable salt thereof wherein the
compound is chosen from:
2-[(2S)-2-[[4-amino-3-(2-fluoro-4-phenoxyphenyl)pyrazolo|3,4-d]pyrimidin-1-yl}-
methyllpyrrolidine-1-carbonyl]-4-methyl-4-(4-methylpiperazin-1-yl)pent-2-enenitrile;
2-[(2R)-2-[[4-amino-3-(2-fluoro-4-phenoxyphenyl )pyrazolo[ 3,4-d|pyrimidin-1-yi}-
methyl]pyrrolidine-1-carbonyl]-4-methyl-4-(4-methylpiperazin-1-yl)pent-2-enenitrile;
© 2-[(28)-2-[[4-amino-3~(2-fluoro-4-phenoxy-phenyl)pyrazolo[3,4-dlpyrimidin-1-
ylimethyl]pyrrolidine-1-carbonyl]-4-methyl-4-piperazin-1-yl-pent-2-enenitrile;
2-[(2R)-2-[[4-amino-3-(2-fluoro-4-phenoxy-phenyl)pyrazolo{3,4-dlpyrimidin-1-
yl]methyl]pyrrolidine-1-carbonyl}-4-methyl-4-piperazin-1-yl-pent-2-enenitrile;
2-[(28)-2-[[4-amino-3-(2-fluoro-4-phenoxy-phenylipyrazolo{3,4-d]pyrimidin-1-
yllmethylpyrrolidine-1-carbonyl]-4-methyl-4-[methyl(oxetan-3-yl)amino Jpent-2-enenitrile;
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2-[(2R)-2-[[4-amino-3-(2-fluoro-4-phenoxy-phenyl)pyrazolo[3,4-d]pyrimidin-1-
yiimethyl]pyrrolidine-1-carbonyl}-4-methyl-4-[methyl(oxetan-3-yl)amino}pent-2-enenitrile;
2-[(28)-2-[{[4-amino-3-(2-fluoro-4-phenoxy-phenyl)pyrazolo[3,4-d]pyrimidin-1-
ylJmethyllpyrrolidine-1-carbonyl}-4-methyl-4-(oxetan-3-ylamino)pent-2-enenitrile;
2-[(2R)-2-[[4-amino~3-(2-fluoro-4-phenoxy-phenyl)pyrazolo[3,4-dpyrimidin-1-
vllmethyllpyrrolidine-1-carbonyl]-4-methyl-4-(oxetan-3-ylamino)pent-2-enenitrile;
2-[(3R)-3-[4-amino-3-(2-fluoro-4-phenoxy-phenyl)pyrazolo[3,4-dJpyrimidin-1-
vl]piperidine-1-carbonyl]-4-methyl-4-[methyl(oxetan-3-yl)aminoJpent-2-enenitrile;
2-[(3S)-3-[4-amino-3-(2-fluoro-4-phenoxy-phenyl)pyrazolo[3,4-d]pyrimidin-1-
vllpiperidine-1-carbonyl]-4-methyl-4-[methyl(oxetan-3-yl)aminoJpent-2-enenitrile;
2-[[(3R)-3-[4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo[3,4-d}-pyrimidin-1-yl}-
piperidin-1-yljcarbonyl]-4-methyl-4-(4-methylpiperazin-1-yl)pent-2-enenitrile;
2-17(3 S} -3-[4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d}-pyrimidin-1-yl}-
piperidin-1-yl]carbonyl}-4-methyl-4-(4-methylpiperazin-1-yl)pent-2-enenitrile;
2-((R)-3~(4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo[3,4-d]pyrimidin-1-
yDpiperidine-1-carbonyl)-4-methyl-4-(piperazin-1-yl)pent-2-enenitrile;
2-((S)-3~(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-dJpyrimidin-1-
yDpiperidine-1-carbonyl)-4-methyl-4-(piperazin-1-yl)pent-2-enenitrile;
(S)-2-(2~((4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo[3,4-djpyrimidin-1-
ylmethyl)pyrrolidine-1-carbonyl)-4-(ethyl(oxetan-3-yl)amino)-4-methylpent-2-enenitrile;
(R)-2-(2-((4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
vhmethyl)pyrrolidine-1-carbonyl)-4-(ethyl(oxetan-3-yl)amino)-4-methylpent-2-enenitrile;
(S)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d jpyrimidin-1-
yl)piperidine-1-carbonyl)-4-methyl-4-(ethyl{oxetan-3-yl)amino)pent-2-enenitrile;
(R)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo[3,4-djpyrimidin-1-
yl)piperidine-1-carbonyl)-4-methyl-4-(ethyl(oxetan-3-yl)amino)pent-2-enenitrile;
(S)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1 H-pyrazolo[3,4-d]pyrimidin-1 —
yl)piperidine-1-carbonyl)-4-methyl-4-(2-oxa-6-azaspiro{ 3.3 heptan-6-yl)pent-2-enenitrile;
(R)-2-(3-(4-amino-3-(2~fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
yl)piperidine-1-carbonyl)-4-methyl-4-(2-oxa-6-azaspiro[3.3 Jheptan-6-yl)pent-2-enenitrile;
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(S)-2-(2-((4-amino-3-(2-fluoro-4-phenoxyphenyl)-1 H-pyrazolo{3,4-dJpyrimidin-1-
yDmethyl)pyrrolidine-1-carbonyl)-4-methyl-4-(2-oxa-6-azaspiro{3.3 Jheptan-6-yl)pent-2-
enenitrile;

(R)-2-(2-((4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolof 3,4-d]pyrimidin-1-
yhmethyl)pyrrolidine-1-carbony!)-4-methyl-4-(2-oxa-6-azaspiro[3.3 Jheptan-6-yl)pent-2-
enenitrile;

2-[(28)-2-[[4-amino-3-(2-fluoro-4-phenoxyphenyl)pyrazolo[3,4-d jpyrimidin-1-yl]-
methyl]pyrrolidine-1-carbonyl]-4-methyl-4-(4-ethylpiperazin-1-yl)pent-2-enenitrile;

2-[(2R)-2-[[4-amino-3-(2-fluoro-4-phenoxyphenyl)pyrazolo[3,4-dJpyrimidin-1-yl}-
methyl]pyrrolidine-1-carbonyl}-4-methyl-4-(4-ethylpiperazin- 1 -yl)pent-2-enenitrile;

2-[[(3R)-3-[4-amino-3-(2-fluoro-4-phenoxypheny!)-1H-pyrazolo[ 3,4-d}-pyrimidin-1-yl]-
piperidin-1-yl]carbonyl]-4-methyl-4-(4-ethylpiperazin-1-yl)pent-2-enenitrile;

2-[[(38)-3-[4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d]-pyrimidin-1-yl]-
piperidin-1-yljcarbonyl}-4-methyl-4-(4-ethylpiperazin-1-yl)pent-2-enenitrile;

(8)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1 H-pyrazolo[3,4-d]pyrimidin-1-
yl)piperidine-1-carbonyl)-4-methyl-4-(oxetan-3-yl Jaminopent-2-enenitrile;

(R)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1 H-pyrazolo[3,4-d]pyrimidin-1-
yl)piperidine-1-carbonyl)-4-methyl-4-(oxetan-3-ylJaminopent-2-enenitrile;

(R)-2~(2-((4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo[3,4-d jpyrimidin-1-
yl)methyl)p ﬁroiidine» 1-carbonyl)-4-(cyclopropyl(oxetan-3-yl)amino)-4-methylpent-2-enenitrile;

(S)-2-(2-((4-amino-3~(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo[3,4-d |pyrimidin-1-
yhmethyl)pyrrolidine-1-carbonyl)-4-(cyclopropyl(oxetan-3-yl)amino)-4-methylpent-2-enenitrile;

(R)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo[3,4-d]Jpyrimidin-1-
yDpiperidine-1-carbonyl)-4-(cyclopropyl(oxetan-3 ~-yDamino)-4-methylpent-2-enenitrile;

(S)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo[3,4-d Jpyrimidin-1-
ylpiperidine-1-carbonyl)-4-(cyclopropyl(oxetan-3-yl)amino)-4-methylpent-2-enenitrile;

(R)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1 H-pyrazolo[3,4-d Jpyrimidin-1-
yhpiperidine-1-carbonyl)-4-(4-isopropylpiperazin-1-yl)-4-methylpent-2-enenitrile;

(8)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d}pyrimidin-1-
yl)piperidine-1-carbonyl)-4-(4-isopropylpiperazin- 1-yl)-4-methylpent-2-enenitrile;
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(R)-2-(3~(4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolof3,4-d]pyrimidin-1-
yl)piperidine-1-carbonyl)-4-(4-(tert-butyl)piperazin-1-yl)-4-methylpent-2-enenitrile;

(S)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo[3,4-dJpyrimidin-1-
yl)piperidine-1-carbonyl)-4-(4-(tert-butyl)piperazin-1-yl)-4-methylpent-2-enenitrile;

(R)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1 H-pyrazolo[ 3,4-d Jpyrimidin-1 -
yl)piperidine-1-carbonyl)-4-(4-(2-methoxyethyl)piperazin- 1 -yl)-4-methylpent-2-enenitrile;

(S)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolof 3,4-d]pyrimidin-1-
yhpiperidine-1-carbonyl)-4-(4-(2-methoxyethyl)piperazin-1-yi)-4-methylpent-2-enenitrile;

(R)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo{3,4-d]pyrimidin-1-
yl)piperidine-1-carbonyl)}-4-methyl-4-(4-(oxetan-3-yl)piperazin-1-yl)pent-2-enenitrile;

* (S)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo[3,4-dJpyrimidin-1-

yl)piperidine-1-carbonyl)-4-methyl-4-(4-(oxetan-3-yl)piperazin- 1 -yl)pent-2-enenitrile;

2-((R)-3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo[3,4-djpyrimidin-1-
yDpiperidine-1-carbonyl)-4-((R)-hexahydropyrazinof2,1-c][ 1,4 ]Joxazin-8(1 H)-yl)-4-methylpent-
2-enenitrile;

2-((S)-3-(4-amino-3-(2-fluoro-4-phenox yphenyl)- 1 H-pyrazolo[3,4-dJpyrimidin-1-
yhpiperidine-1-carbonyl)-4-((R)-hexahydropyrazino[2,1-c][1,4]Joxazin-8(1 H)-yl)-4-methylpent-
2-enenitrile; ’

2-((R)-3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo{3,4-djpyrimidin-1-
yl)piperidine-1-carbonyl)-4-({S)-hexahydropyrazino[2,1-c][ 1,4 ]oxazin-8(1 H)-yl)-4-methylpent-
2-enenitrile;

2-((S)-3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1 H-pyrazolo[ 3,4-d]pyrimidin-1-
vhpiperidine-1-carbonyl)-4-((S)-hexahydropyrazino[2,1-c][ 1,4 Joxazin-8(1 H)-yl)-4-methylpent-
2-enenitrile;

{R)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1 H-pyrazolo[3,4-d]pyrimidin-1-
yb)piperidine-1 -carbonyl)-4-methyl-4-(4-(2,2,2-trifluoroethyl)piperazin-1-yl)pent-2-enenitrile;

(S)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo[3,4-d|pyrimidin-1-
yl)piperidine-1-carbonyl)-4-methyl-4-(4-(2,2,2-trifluoroethyl)piperazin-1-yl)pent-2-enenitrile;

2-((R)-3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo{3,4-dJpyrimidin-1-
yl)piperidine-1-carbonyl)-4-methyl-4-((38,5R)-3,4,5-trimethylpiperazin-1-yl)pent-2-enenitrile;
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2-((S)-3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)- | H-pyrazolo[3,4-d]pyrimidin-1 -
vl)piperidine-1-carbonyl)-4-methyl-4-((3S,5R)-3,4,5-trimethylpiperazin-1-yl)pent-2-enenitrile;

2-((R)-3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1 H-pyrazolo| 3,4-d]pyrimidin-1-
yl)piperidine-1-carbonyl)-4-((3S,5R)-3,5-dimethylpiperazin-1 -yl)-4-methylpent-2-enenitrile;

2-((S)-3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1 H-pyrazolo[3,4-d [pyrimidin-1-
yl)piperidine-1-carbonyl)-4-((3S,5R)-3,5-dimethylpiperazin-1-yl)-4-methylpent-2-enenitrile;
2-((R)-3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo[3,4-djpyrimidin-1-
yvl)piperidine-1-carbonyl)-4-((2R,5S)-2,5-dimethylpiperazin-1-yl)-4-methylpent-2-enenitrile;
2-((S)-3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo[3,4-dJpyrimidin-1-
yDpiperidine-1-carbonyl)-4-((2R,5S)-2,5-dimethylpiperazin-1-yl)-4-methylpent-2-enenitrile;
2-((R)-3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1 H-pyrazolo[3,4-dJpyrimidin-1-
yD)piperidine- 1 -carbonyl)-4-methyl-4-((2R,55)-2,4,5-trimethylpiperazin-1-yl)pent-2-enenitrile;
2-((S)-3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
yhpiperidine-1-carbonyl)-4-methyl-4-((2R,55)-2,4,5-trimethylpiperazin- 1 -yl )pent-2-enenitrile;
2-((R)-3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo[3,4-djpyrimidin-1-
yhpiperidine-1-carbonyl}-4-((2S,5R)-2,5-dimethylpiperazin-1-yl)-4-methylpent-2-enenitrile;
2-((S)-3-(4-amino-3 ;(Z-ﬂuoro -4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
yhpiperidine-1-carbonyl)-4-((2S,5R)-2,5-dimethylpiperazin- 1 -yl }-4-methylpent-2-enenitrile;
2-((R)~3~{4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo(3,4-d]pyrimidin-1-
yhpiperidine-1-carbonyl)-4-methyl-4-((2S,5R)-2,4,5-trimethylpiperazin- 1 -yl)pent-2-enenitrile;
2-((S)-3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1 H-pyrazolo{3,4-dJpyrimidin-1-
yDpiperidine-1-carbonyl)-4-methyl-4-({(2S,5R)-2,4,5-trimethylpiperazin- 1 -yl )pent-2-enenitrile;
(R)-2-(3~(4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolof3,4-dJpyrimidin-1 -
yhpiperidine-1-carbonyl}-4-(5,6-dihydroimidazo[ 1,2-alpyrazin-7(8H)-yl)-4-methylpent-2-
enenitrile;

(S)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo{3,4-d Jpyrimidin-1-
yl)piperidine-1-carbonyl)-4-(5,6-dihydroimidazo[ 1,2-a}pyrazin-7(8H)-yl)-4-methylpent-2-
enenitrile;

(R)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
yDpiperidine-1-carbonyl)-4-methyl-4-(4-(methylsulfonyl)piperazin-1-yl)pent-2-enenitrile;
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(S)-2~(3-(4-amino-3~(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-dlpyrimidin-1-
yDpiperidine-1-carbonyl)-4-methyl-4-(4-(methylsulfonyl)piperazin-1-yl)pent-2-enenitrile;

(R)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo[3,4-d]pyrimidin-1-
yl)piperidine-1-carbonyl)-4-methyl-4-(4-methyl-3-oxopiperazin-1-yl)pent-2-enenitrile;

(S)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo[3,4-d]pyrimidin-1-
yD)piperidine-1-carbonyl)-4-methyl-4-(4-methyl-3-oxopiperazin-1-yl)pent-2-enenitrile;

(R)-4-(4-acetylpiperazin-1-yl)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyi)- 1 H-
pyrazolo{3,4-d]pyrimidin-1-yl)piperidine-1-carbonyl)-4-methylpent-2-enenitrile;

(S)-4-(4-acetylpiperazin-1-yl}-2-(3-(4-amino-3-(2-fluoro-4-phenox yphenyl)-1 H-
pyrazolo[ 3,4-d}pyrimidin-1-yl)piperidine- 1 -carbonyl)-4-methylpent-2-enenitrile;

(R)-methyl 4-(5-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1 H-pyrazolo[3,4-
d}pyrimidin-1-yl)piperidin-1-yl)-4-cyano-2-methyl-5-oxopent-3-en-2-yl)piperazine-1-
carboxylate;

(S)-methyl 4-(5-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1 H-pyrazolo{3,4-
dlpyrimidin-1-yl)piperidin-1-yl)-4-cyano-2-methyl-5-oxopent-3-en-2-yl)piperazine- 1 -
carboxylate;

(R)-2~(3-(4-amino-3+(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo{3,4-d]pyrimidin-1-
yh)piperidine-1-carbonyl)-4,4-dimethyl-5-morpholinopent-2-enenitrile;

(S)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo[3,4-d Jpyrimidin-1-
yhpiperidine-1-carbonyl)-4,4-dimethyl-5-morpholinopent-2-enenitrile;

or a mixture of R and S isomers thereof; or

an (E) or (Z) 1somer of any one of the above compounds.

8. The compound of Claim 7 and/or a pharmaceutically acceptable salt thereof wherein the

compound is:

2-[[(3R)-3-[4-amino-3-(2-fluoro-4-phenoxyphenyl)-1 H-pyrazolo[3,4-d]-pyrimidin-1-y1]-

piperidin-1-yljcarbonyl]-4-methyl-4-(4-methylpiperazin-1-yl)pent-2-enenitrile;

2-[[(3S)-3-[4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d]-pyrimidin-1-y1]-

piperidin-1-yl]carbonyl]-4-methyl-4-(4-methylpiperazin-1-yl)pent-2-enenitrile; or
a mixture of 2-[[(3R)-3-[4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d]}-

pyrimidin-1-yI]-piperidin-1-yl]carbonyl]-4-methyl-4-(4-methylpiperazin-1 -yl)pent-2-enenitrile
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and 2-[[(35)-3-[4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d}-pyrimidin-1-yl}-
piperidin-1-yljcarbonyl]-4-methyl-4-(4-methylpiperazin-1-yl)pent-2-enenitrile;

having the structure:

where *C is (R), (S), or a mixture of (R) and (S);

or an individual E or Z isomer of any one of the above compound.

9. The compound of Claim 7 and/or a pharmaceutically acceptable salt thereof wherein the
10 compound is (E) isomer or (Z) isomer of 2-[[(3R)-3-[4-amino-3-(2-fluoro-4-phenoxyphenyl)-
iH~pyraZo] o[3,4-d}-pyrimidin-1-y1]-piperidin-1-yl]carbonyl}-4-methyl-4-(4-methylpiperazin-1-

yh)pent-2-enenitrile having the structure:

15 10. The compound of Claim 7 and/or a pharmaceutically acceptable salt thereof wherein the
compound is a mixture of (E) isomer and (Z) isomer of 2-[[(3R)-3-[4-amino-3-(2-fluoro-4-
phenoxyphenyl)-1H-pyrazolo[3,4-d}-pyrimidin-1-yl]-piperidin-1-yl]carbonyl]-4-methyl-4-(4-

methylpiperazin-1-yl)-pent-2-enenitrile having the structure:
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11. The compound of Claim 7 and/or a pharmaceutically acceptable salt thereof wherein the
compound is a mixture of (E) isomer and (Z) isomer of 2-((R)-3~(4-amino-3-(2-fluoro-4-
phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)piperidine-1-carbonyl)-4-methyl-4-

(piperazin-1-yl)pent-2-enenitrile having the structure:

12. The compound of Claim 7 and/or a pharmaceutically acceptable salt thereof wherein the
compound is:

(R)-2-(3~(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1 H-pyrazolo{3,4-d jpyrimidin-1-
yl)piperidine-1-carbonyl)-4-methyl-4-(4-(oxetan-3-yl)piperazin-1-yl)pent-2-enenitrile;

(S)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo{3,4-dJpyrimidin-1-
ylpiperidine-1-carbonyl)-4-methyl-4-(4-(oxetan-3-yl)piperazin-1 -yl)pent-2-enenitrile; or

a mixture of (R)- 2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo{3,4-
d}pyrimidin-1-yl)piperidine-1-carbonyl)-4-methyl-4-(4-(oxetan-3-yl)piperazin-1-yl)pent-2-
enenitrile and (S)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1 H-pyrazolo[3,4-d]pyrimidin-1-
yl)piperidine-1-carbonyl)-4-methyl-4-(4-(oxetan-3-yl)piperazin- 1 -yl)pent-2-enenitrile;
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having the structure:

A

NH,
I} F
N
LA
N N
oV
= /N
NC SN N—CO'

b

where *C is (R}, (S), or a mixture of (R) and (S);

or an individual E or Z isomer of any one of the above compounds.

13. The compound of Claim 7 and/or a pharmaceutically acceptable salt thereof wherein the
compound 1s (B) isomer or (Z) isomer of (R)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-
pyrazolo{3,4-d]pyrimidin-1-yl)piperidine-1-carbonyl)-4-methyl-4-(4-(oxetan-3-yl)piperazin-1-

yl)pent-2-enenitrile having the structure:

14, The compound of Claim 7 and/or a pharmaceutically acceptable salt thereof wherein the
compound 18 a mixture of (E) isomer and (Z) isomer of (R)-2-(3-(4-amino-3-(2-fluoro-4-
phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)piperidine- 1 -carbonyl)-4-methyl-4-(4-

(oxetan-3-yl)piperazin-1-yl)pent-2-enenitrile having the structure:
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15.  The compound of Claim 7 and/or a pharmaceutically acceptable salt thereof wherein the
compound is a mixture (S) and (R) isomers of 2~(3»(4~amin0~3-(Z-ﬂuoro-4-phenoxyphenyl)—lH-
pyrazolo [3,4-d]pyrimidin-1-yl)piperidine-1 -carbonyl)-4-methyl-4-(4-(oxetan-3-yl)piperazin-1-
yl)pent-2-enenitrile having the structure:

16. A pharmaceutical composition comprising a compound and/or a pharmaceutically

acceptable salt of any one of Claims 1 to 15 and a pharmaceutically acceptable excipient.

17. Thepharmaceutical composition of Claim 16 comprising :
2-[[(3R)-3-[4-amino-3-(2-fluoro-4-phenoxyphenyl)-1 H-pyrazolo[ 3,4-d]-pyrimidin-1-yl]-
piperidin-1-yl]carbonyl}-4-methyl-4-(4-methylpiperazin-1-yl)pent-2-enenitrile;
2-[[(38)-3-{4-amino-3~(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3 ,4~d}-pyrimidin— 1-yi]-
piperidin-1-yljcarbonyl]-4-methyl-4-(4-methylpiperazin-1-yl)pent-2-enenitrile; or
a mixture of 2-[[(3R)-3-[4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d]-
pyrimidin-I-yl]-piperidin-1-yl]carbonyli]-4-methyli-4-(4-methylpiperazin-1-yljpent-2-enenitrile

112



and 2-[[(3S)-3-[4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo[3,4-d]-pyrimidin-1-yi]}-
piperidin-1-yl])carbonyl}-4-methyl-4-(4-methylpiperazin-1-yl)pent-2-enenitrile;

having the structure:

where *C is (R), (S), or a mixture of (R} and (S);
or an individual E or Z isomer of any of the above compounds; and/or

a pharmaceutically acceptable salt of any of the above compounds.

10 18 The pharmaceutical composition of Claim 16 comprising is a mixture of (E) isomer and
(Z) isomer of 2-[[(3R)-3-[4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo{ 3,4-d]-pyrimidin-
1-yl]-piperidin-1-yljcarbonyl]-4-methyl-4-(4-methylpiperazin-1-yl)-pent-2-enenitrile having the

structure:

A

F

NH,
A

N N
| N
kN/ N

/

CN N

N, (\

CWNJ

15 ©

and/or a pharmaceutically acceptable salt thereof.

19. The pharmaceutical composition of Claim 16 comprising:
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(R)-2~(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1 H-pyrazolo[3,4-d]pyrimidin-1-
yDpiperidine-1-carbonyl)-4-methyl-4-(4-(oxetan-3-yl)piperazin-1-yl)pent-2-enenitrile;
(S)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1 H-pyrazolo[ 3,4-dlpyrimidin-1-
yDpiperidine-1-carbonyl)-4-methyli-4-(4-(oxetan-3-yl)piperazin-1-yl)pent-2-enenitrile; or
5 a mixture of (R)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-
d}pyrimidin-1-yl)piperidine- 1 -carbonyl)-4-methyl-4-(4-(oxetan-3-yl)piperazin-1-yl)pent-2-
enenitrile and (S)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo[3,4-d]pyrimidin-1-
yDpiperidine-1-carbonyl)-4-methyl-4-(4-(oxetan-3-yl)piperazin-1-yl)pent-2-enenitrile;
having the structure:
10

A

JN
NHQ —

F
R

N
LA

N
N
Oep
NC\%@GN@Q
where *C is (R}, (S), or a mixture of (R} and (S);

or an individual E or Z isomer of any of the above compounds; and/or
a pharmaceutically acceptable salt of any of the above compounds.
15
20.  The pharmaceutical composition of Claim 19 comprising (E) isomer or (Z) isomer of
(R)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1 H-pyrazolo| 3,4-dJpyrimidin-1-yl)piperidine-
1-carbonyl)—4—methy1u4~(4~(0xetan-3—y1)piperazin-l-yi)ﬁent-Z-eneniiTile having the structure:
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and/or a pharmaceutically acceptable salt thereof.

21. The pharmaceutical composition of Claim 19 comprising a mixture of (E) isomer and (Z)
5 isomer of (R)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d}pyrimidin-1-
yhpiperidine-1-carbonyl)-4-methyl-4-(4-(oxetan-3-yl)piperazin-1-yl)pent-2-enenitrile having the

A

structure:

NH,
: F
(R
L=y
Chep
S~
Ne SN n—o.

and/or a pharmaceutically acceptable salt thereof.
10
22. The pharmaceutical composition of Claim 19 comprising a mixture (S) and (R) isomers
of 2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo{ 3,4-d]pyrimidin-1-yl)piperidine-1 -
carbonyl)-4-methyl-4-(4-(oxetan-3-yl)piperazin-1-yl)pent-2-enenitrile having the structure:

115



10

15

20

25

NH,
q F
L L w o
N
O 1 o
NH = N\)
O

and/or a pharmaceutically acceptable salt thereof.

23.  The pharmaceutical composition of any of the claims 16-22 wherein the pharmaceutical

composition is an enteric coated or delayed release formulation.

24,  Use of a compound of any one of Claims 1 to 15 and/or pharmaceutically acceptable salt
thereof in the manufacture of a medicament for the treatment of a disease treatable by inhibition

of Bruton tyrosine kinase.

25. The use of Claim 24 wherein the disease is chosen from autoimmune diseases,

inflammatory diseases, and cancers.

26.  The use of Claim 25 wherein the disease is chosen from autoimmune diseases and
inflammatory diseases wherein the autoimmune disease is chosen from inflammatory bowel
disease, arthritis, lupus, myasthenia gravis, Graves' disease, Sjogren's syndrome, Sjogren’s dry
eye, non-Sjogren’s dry eye disease, multiple sclerosis, Guillain-Barre syndrome, ankylosing
spondylitisis, idiopathic thrombocytopenic purpura scleroderma, warm autoimmune hemolytic
anemia, Wegener's granulomatosis, and psoriasis; and the inflammatory disease is chosen from

asthma, colitis, conjunctivitis, Behcet's disease, atopic dermatitis, uveitis, and eczema.

27.  The use of Claim 25 wherein the disease is cancer chosen from diffuse large B cell
lymphoma, follicular lymphoma, chronic lymphocytic lymphoma, chronic lymphocytic
jeukemia, B-ALL, B-cell prolymphocytic leukemia, small lymphocytic lymphoma (SLL),
multiple myeloma, B-cell non-Hodgkin lymphoma, lymphoplamascytic lymphoma/
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Waldenstrom macroglobulinemia, splenic marginal zone lymphoma, plasma cell myeloma,
plasmacytoma, extranodal marginal zone B cell lymphoma, nodal marginal zone B cell
Iymphoma, mantle cell lymphoma, mediastinal (thymic) large B cell lymphoma, intravascular
large B cell lymphoma, primary effusion lymphoma, burkitt’s lymphoma/leukemia, and

lymphomatoid granulomatosis.

28.  The use of Claim 26 wherein the disease is chosen from rheumatoid arthritis, psoriatic
arthritis, lupus, uveitis, myasthenia gravis, warm autoimmune hemolytic anemia, Wegener’s
granulomatosis, Sjogren’s disease, Sjogren’s dry eye, non-Sjogren’s dry eye disease, psoriasis,
and asthma.

29.  The use of any one of Claims 24-28 wherein the compound is:

2-[[(3R)-3-[4-amino-3-(2-fluoro-4-phenoxypheny!)-1H-pyrazolo[3,4-d] ~pyrir§1idin~ 1-y1]-
piperidin-1-yljcarbonyl}-4-methyl-4-(4-methylpiperazin-1-yl)pent-2-enenitrile;

2-[1(3S)-3-[4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo|3,4-d}-pyrimidin-1-y1}-
piperidin-1-yijcarbonyl]-4-methyl-4-(4-methylpiperazin-1-yl)pent-2-enenitrile; or

a mixture of 2-[[(3R)-3-[4-amino-3-(2-fluoro-4-phenoxyphenyl)-1 H-pyrazolo[3,4-d}-
pyrimidin-1-yi]-piperidin-1-yl]carbonyl}-4-methyl-4-(4-methylpiperazin-1-yl)pent-2-enenitrile
and 2-[[(3S)-3-[4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo|3,4-d]-pyrimidin-1-yl}-
piperidin-1-yljcarbonyl]-4-methyl-4-(4-methylpiperazin-1-yl)pent-2-enenitrile;

having the structure:

A

NH»
N F
N N
”\N//’\N’N
/
* CN N
N ("
9B &
o]

where *C is (R), (S), or a mixture of (R) and (S);

or an individual E or Z isomer of any of the above compounds; and/or
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a pharmaceutically acceptable salt of any of the above compounds.

30.  The use of any one of Claims 24-28 wherein the compound is a mixture of (E) isomer
and (Z) isomer of 2-((R)-3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-
d}pyrimidin-1-yl)piperidine-1-carbonyl)-4-methyl-4-(piperazin-1-yl)pent-2-enenitrile having the

structure:

F
D
1\N//§\N’
C CN NH
N
o
and/or a pharmaceutically acceptable salt thereof.
31.  The use of any one of Claims 24-28 wherein the compound is:

(R)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo[3,4-d]pyrimidin-1-
yl)piperidine-1-carbonyl)-4-methyl-4-(4-(oxetan-3-yl)piperazin-1-yl)pent-2-enenitrile;

(8)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[ 3,4-d}pyrimidin-1 -
yhpiperidine-1-carbonyl)-4-methyl-4-(4-(oxetan-3-yl)piperazin-1-yl)pent-2-enenitrile; or

a mixture of (R)-2~(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[ 3,4~
d]pyrimidin-1-yhpiperidine-1-carbonyl)-4-methyl-4-(4-(oxetan-3-yl)piperazin-1-y)pent-2-
enenitrile and (S)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
yDpiperidine-1-carbonyl)-4-methyl-4-(4-(oxetan-3-yl)piperazin-1-yl)pent-2-enenitrile;

having the structure:
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where *C is (R), (S), or a mixture of (R} and (S);
or an individual E or Z isomer of any of the above compounds; and/or

a pharmaceutically acceptable salt of any of the above compounds.

32. The use of any one of Claims 24-28 wherein the compound is a mixture of (E) isomer and
(Z) 1somer of (R)-2~(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
yDpiperidine-1-carbonyl)-4-methyl-4-(4-(oxetan-3-yl)piperazin-1-yl)pent-2-enenitrile having the

A

structure:

" NH,
A F
N N
LN
N N
oY
0
<
N N O
AN

and/or a pharmaceutically acceptable salt thereof.

33.  The use of any one of Claims 24-28 wherein the compound is wherein the compound is a
mixture (S) and (R) isomers of 2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-
d]pyrimidin-1-y!)piperidine-1-carbonyl)-4-methyl-4-(4-(oxetan-3-yl)piperazin-1-ylpent-2-

enenitrile having the structure:
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34.  The use of any one of Claim 27 and 29-33 wherein the compound and/or

pharmaceutically acceptable salt is administered in combination with one or more anti-cancer or

5  anti-inflammatory agents.

35. A process of preparing a compound of any one of Claims 8, 11, and 12 comprising:

(a)  reacting a compound of formula (1):

10 (H

wherein:

A Njf i
with an aldehyde of formula R°CHO where R® is ~C(CH3),-(piperazin-1-yl), ~C(CHj;),-
(4-methylpiperazin-1-yl), or «C(CH3)2~4»(oxetan—3-yl)piperazin-1 -yl; or

15 (b) reacting a compound of formula (2):
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wherein:

-Z- 18 N~ ;

with a compound of formula R°FCH=C(CN)CO,H or R°*CH=C(CN)COX (where R is ~
C(CHs),-(piperazin-1-y1), —C(CHs)-(4-methylpiperazin-1-yl), or -C(CHa),-4-(oxetan-3-
ylpiperazin-1-yl) and X is a leaving group capable of being displaced by the nitrogen atom of
the Z group under amide coupling reaction conditions;

(c) optionally making an acid addition salt of a compound obtained from Steps (a) or (b)
above;

(d) optionally making a free base of a compound obtained from Steps (a), (b), or {c)
above,

(e) optionally separating individual stereoisomers of the compounds obtained from Steps
(a), (b), (c), or (d) above; and

(f) optionally separating individual (E) and (Z) isomers of the compounds obtained from

steps (a), (b), (¢), (d), or (e) above.

36. The process of Claim 34 wherein R® is~C(CH;),~4-(oxetan-3-yl)piperazin-1-yl.
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