
irradiated vascular endothelium. Cancer Res. 68:2861-9. 2008) and is also progressively up-

ls Up-Regulated in Bladder Cancer and Predicts Poor Prognosis in Patients with Cystectomy. 

PLoS One. 6:el7778. 2011), which can be interpreted to suggest a potential therapeutic 

5 target in this type cancer. The B lymphoid kinase (hereafter, sometimes expressed as "BLIC") 

is reportedly linked through genetic association with a variety of rheumatic diseases including 

systemic lupus erythematosus and systemic sclerosis (see Ito I, el ai, Association of the 

FAM167A-BLK region with systemic sclerosis. Arthritis Rheum. 62:890-5. 2010). 

10 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. 

regulated during bladder cancer progression (see Guo S., et al., Tyrosine Kinase ETK/BMX 

Accordingly, there is a need for compounds that inhibit tyrosine kinases, and 

SUMMARV 

In one aspect, provided is a compound of Formula (11): 

15 

O 

(10 
where: 

-Z- is: 

20 

R! and R" are independently hydrogen, alkyh halo, or alkoxy; 

RJ is hydrogen or halo; and 
C 

IS 

4 



(a) -CfCHib-K-R^ipcrazin-l-yl) where iV is hydrogen, alkyj. alkoxyalkyl, 

hydroxyaikyh haloaikvL alkylsulfonyl. alkoxyearbotiyl, acyl, or oxetan-3-yl and the 

piperazinyl ring is additionally optionally substituted with one or two alky!: 

fb) €{CHVb"(2~ or 3-0X0"4-R'i-piperazin-1-yl) where Ra is hydrogen. alkvh 

cvcioalkyi. alkoxyalkyl. haloalkyl. or oxctan-3-yl and, the piperazinyl ring is additionally 

optionally substituted with one or two alky); 

(e) -C('CH-07-NRboxetan-3-yl where R[l is .hydrogen, alkyl, hydroxyalkyl 

alkoxyalkvh or cycloalkyl: 
o x'-X* 

N 

(dl -C(CIh)r-Rc where Rc is ^ ^ where one or two of X.1, X2 

and XJ are nitrogen and the rest are earbon and the ring is optionally substituted with one or 

two substituents independently seleeted from alkyl haloalkyl, or halo:, or 

(e) C(CHP?.-2-oxa-6-azaspiro|3.3ihcptan-6-vk or C('CH\)?-CH?.morpholinc-4-

and/or a pharmaeeutieally acceptable salt thereof. 

In another aspect provided is a eoivipound of Formula ( l'A): 

OA) 
where: 

-Z- is: 

Ny or 

R° is: 

4a 



(a)_ _ ::::C{CH3)7"{4-Rq^pipcrazin--l--yl) where R4 is hydrogen, alkyl. a ji., 

haloalkyl alkylsulfonvL alkoxycarbonyl. acyl or oxetan-3-vl and the piperazinyl ring is 

with one or two 

-j3-oxo-4-R'1-piperazin-l-vl) where Ra is hydrogen, alkyl. 

cycloalkyl alkoxyalkyl, haloalkyl. or oxctan-3-yl and the piperazinyl ring is additionally 

optionally substituted with one or two alkyl; 

-C(,CHiWNRhoxetan-3-vl where Rb is hydrogen, alkyl. alkoxyalkyl or 

x1-x2 

^ A >3 
T - > ? vN-^ vN^ , , 141 C(€lh'b~Rc where R° is ^ ^ where one or two oi X , X 

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 

(c) _ ^C(CH09-2-oxa-6-azaspiroi'3.3|lieptaii-6-yl or -C(CHQ7-CH?morpholinc-4-

3d; 
and/or a pharmaceutically acceptable salt thereof. 

Another aspect relates to a pharmaceutical composition comprising a compound as 

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

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

pharmaceutically acceptable salt there in the manufacture of a medicament for the treatment 

of a disease treatable by inhibition of Bruton tyrosine kinase. 

to a process of preparing a compound as disclosed herein, the method 

fa) reacting a compound of formula (1); 

m 
wherein: 

4b 



..kv. 
with an aldehyde of:'formula IV CI 10 where R is -•CfC'l h'h-fpiperazin--1 -yl)., -

C(CH-;h-(4--methy}piperazm-l--yl), or •-CfCHih-4-(oxclan-3-vl)piperazin-.l-vl: or 

5 (b)_ reacting a compound of formula (2): 

01 
wherein: 

Jby, 
10 with a compound of formula RcCH~C(CNK'0->H or RcCH~C(CN')€QX (where Rc is 

;131:^7.(~..L~K.C-I:X3)?.~C4rJthyJ.p.iJ2.ei.;a..;zjiL-r_. 1;i"XLlS- or --C(CH-Q?-4-(oxetan-3-

vOpiperazin-l-vD 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 

15 lb)_above; 

(d) optionally making a free base of a corn pound obtained from Steps (a), (b), or (c) 

above; 

(e) optionally separating individual stereoisomers of the compounds obtained from 

S tep_s. (al,_ {b ).,J. cj... o r (djjabove:.. and 

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

ifoin _S tcps. 1 a) j_ (b j{c)_^{ d). .o r_ (e) _ aboyc. 

4c 



DirfAiyiDDESCRIPTfON 

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

10 

where: 

-Z- is: 

y or 

1 2 R and R are independently hydrogen, alkyl, halo, or alkoxy; 

R3 is hydrogen or halo; and 

Rc is: 

4d 
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What is Claimed: 

1. A compound of Formula (IA): 

(IA) 

where: 

-Z- is: 

; and 

(a) -C(CH3)2-(4-R4-piperazln-l-yl) where R4 is hydrogen, alkyl, alkoxyalkyl, 

haloalkyl, aikylsulfonyl, alkoxycarbemyl, acyl, or oxetan-3-yl and the piperazinyl ring is 

additionally optionally substitute*/with one or two alkyl; 
(b) -C(CH3)2-(3-oX!o*-4-Rii-piperazin-l-yl) where Ra is hydrogen, alkyl, 

cycloalkyl, alkoxyalkyl, haloalkyl, or oxetan-3-yl and the piperazinyl ring is additionally 

15 optionally substituted wjui one or two alkyl; 
(c) -C(CH3)2-NRboxetan-3-yl where Rb is hydrogen, alkyl, alkoxyalkyl, or 

cycloalkyl; 

(dY -C(CH3)2-Rc where Rc is 

x'-x2 
'/ Nx3 

N 

1 ^ where one or two of X , X" 

and X/kre 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 

-C(CH3)2-2-oxa-6-azaspiro[3.3]heptan-6-yl, or-C(CH3)2-CH2morpholme-4-yl; or 

and/or a pharmaceutically acceptable salt thereof. 
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10 

15 

20 

25 

2. The compound of claim 1 and/or a pharmaceutically acceptable salt thereof whereii 

Rc is: 
-C(CH3)2-(piperazm-l-yl), -~C(CH3)2-(4-methylpiperazin-l-yI), -C(CH3)2-(4; 

ethylpiperazin-l-yl), ~C(CH3)2-N(CH3)oxetan-3~yi, -C(CH3)2-N(CH2CH3)oxetaj^6-yl> -

C(CH3)2-N(cyclopropyl)~oxetan-3-yIs -C(CH3)2-NHoxetan-3-yl, -~C(CH3)2~2~Gxa-6-

azaspiro[3.3]heptan-6-yl, -C(CH3)2-CH2morpholine-4-ylT -~C(CH5)2-(4-met^Isulfonyb 

piperazin-l-yl), -C(CH3)2-(3-oxo-4-methylpiperazin-l-yl), -C(CH3)2-[4-j£2-iTiethoxyethyI)-

piperazin-l-yJ], -C(CH3)2-(4-tert-butylpiperazin-l-yl'), -C(CH3)2-(4-ajjetylpiperazin-l-yl), -

C(CH3)2-(4-2,2,2~trifIuoroethyl-piperazin-l-yl)-C(CH3)2-(4-isopro^ylpiperazin-l-yl)J -

C(CH3)2-(2,5-dimethyl-piperazin~l -yl), ~C(CH5)r(3,5-dimethyMiperazin-l-yl), -C(CH3)2-

(3,4,5-trimethyipiperazin-1 -yi), -C(CH3)2-(2 A5-trimethyIpigmzin-1 -yl), -~C(CH3)2-(4-

oxetan-3-ylpiperazin-l-yl), -C(CH3)2-(4-methoxycarbonyjpiperazin-l-yl), -C(CH3)2-(3,5-

dimethylpiperazin-1 -yl), 

N. 
i II 
N" VN 

% 
N 
\ 

N^N 

3. The compound of Claim 1 and/or a pharmaceutically acceptable salt thereof wherein 

Rc is -C(CH3)2-(3-oxo-4-methylpiperazn/l-yl), -C(CH3)2-[4-(2-methoxyethyl)-piperazin-l-

yl], ~C(CH3)2-(4-tert-butyipiperazin-j/y1), -C(CH3)2-(4-isopropyIpiperazin-1 -yl), -C(CH3)2-

(2,5-dimethyl-piperazin-l-yI), -CpZH3)2-(3,5-dimethylpiperazin-l-yl), -C(CH3)2-(3,4,5-

trimethylpiperazin-1 -yl), -C(C%)2-(2,4,5-trimethylpiperazin-1 -yl), -C(CH3)2~(4~oxetan-3-

ylpiperazin-l-yl), -C(CH3)2^4-methoxycarbonyIpiperazin-l-yl), -C(CH3)2-(3,5-

dimethylpiperazin-1 -yl), 

VN 

N 
\ 

4. The compound of Claim 1 and/or a pharmaceutically acceptable salt thereof wherein 

Rc is -C(CH3)2-(piperazin-l-yl), -CCCH3)2-(4-methylpiperazin-l-yl), -C(CH3)2~(4-

ethylpipemzin-l-yl), -C(CH3)2-N(CH3)oxetan-3-yI) -C(CH3)2-N(CH2CH3)oxetan~3-yl, 

-C(CH3)2-N(cyclopropyl)oxetan-3-yl, -C(CH3)2-NHoxetan-3-yl, or -C(CH3)2-2-oxa-6-

az^/piro[3.3]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-[(2S)-2-[[4-amino-3-(2-fIuoro-4-phenoxyphenyl)pyrazolo[3,4-d]pyrimidin-l-yl3-

methyl]pyrrolidine-l-carbony]]-4-methyl-4-(4-methylpiperazin~l-yl)pent~2-enenitri]e; / 

2-[(2R)-2-[[4-amino-3-(2~fluoro-4-phenoxyphenyI)pyrazoIo[3,4-d]pyrimidin-l/yI]-

methyl]pyrrolidine-I-carbonyl]-4-methyI-4-(4-methylpiperaziri-l-yl)pent-2-enenitjale; 

5 2-[(2S)-2-[[4-amino-3-(2-fluoro-4-phenoxy-phenyI)pyrazolo[3>4-d]pyriii,fidin-l-

yl]methyl]pyrrolidine-l-carbonyl3-4-methyl-4-piperazin-l-yI-pent-2-enenitriJe; 

2-[(2R)-2~[[4-amino-3-(2-fluoro-4-phenoxy-phenyl)pyrazolo[3,4-^jpyrimidin-I-

yl]methyI]pyrrolidine~ 1 -carbonyI]-4-methyl-4-piperazin-1 -y I-pent-2-ejrenitrile; 

2-[(2S)-2-[[4-amino~3-(2-fluoro-4-phenoxy-phenyl)pyrazoio{3,4-d]pyrimidin-I-

10 y!]methyl]pyrrolidine-1 -carbonyl]-4-methyl-4-[methyl(oxetan-37yl)amino]pent-2-enenitrile; 

2-[(2R)-2-[[4-amino-3-(2-fIuoro-4-phenoxy-phenyl)pvrazolo[3J4-d]pyrimidin-l-

yl]methyl]pyrroIidine-l-carbonyI3-4-methyl-4-[methyl(oxetan-3-yl)amino]pent-2-enenitriIe; 

2-[(2S)-2-[[4-amino-3-(2-fluoro-4-phenoxy-phej?yl)pyrazoIo[3,4-d]pyrimidin-l-

yl]methyI]pyrro]idine-I-carbonyl]-4-methyl-4-(oxetan-3-ylamino)pent-2-enenitriIe; 

15 2-[(2R)-2-[[4-amino-3-(2-fluoro-4-phenox/-phenyl)pyrazolo[3,4-d]pyrimidin-l-

yl]methyl]pyrrolidine-]-carbonyl]-4-methyl-4^xetan-3-ylamino)pent-2-enenitrile; 

2-[(3R)-3-[4-amino-3-(2-fIuoro-4-p)aenoxy-phenyl)pyrazo!o[3,4-d]pyrimidin-l-

yl]piperidine-l-carbonyl]-4-methyl-4-[m6hyl(oxetan-3-yl)amino]pent-2-enenitrile; 

2-[(3S)-3-[4-amino-3-(2-fluoKM-phenoxy-phenyl)pyrazolo[3)4-d]pyrimidin-l~ 

20 yI]piperidine-l-carbonyI]-4-methvt-4-[methyl(oxetan-3-yI)amino]pent-2-enenitrile; 

2-[[(3R)-3-[4-amino-3-(^-f!uoro-4-phenoxyphenyI)-lH-pyrazolo[3,4-d]-pyrimidin-l-

y]]-pipendin~1 -yljcarbonyi VHmethyI-4-(4-methylpiperazin-l -yi)pent-2-enenitrile; 

2-[[(3S)-3-[4-amw(o-3-(2-fluoro-4-phenoxyphenyI)-lH-pyrazolo[3,4-d]-pyrimidin-i-

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

25 2-((R)-3-C4rzmiino-3-(2-fluoro-4-phenoxyphenyI)-iH-pyrazolo[314-d]pyrimidin-l-

yl)piperidine-l-carbonyl)-4-methyl-4-(piperazin-l-yI)pent-2-enenitrile; 

2-((S)ro-(4~amino-3-(2-fluoro-4-phenoxyphenyl)-lH-pyrazolo[314~d]pyrimidn>l-

yl)piperid&e-1 -carbonyl)-4-methyl-4-(piperazin-l -yl)pent-2-enenitrile; 

fS)-2-(2-((4-amino-3-(2-fluoro-4-phenoxyphenyl)-lH-pyrazolo[3)4-d]pyrimidin-l-

30 yl)m^thyl)pyrrolidine-]-carbonyl)-4-(ethyI(oxetan-3-yl)amino)-4-methylpent-2-enenitrile; 

/ (R)-2-(2-((4-amino-3-(2-fluoro-4-phenoxyphenyl)-lH-pyrazolo[3,4-d]pyrimidin-l-

/yl)me£hyl)pyrrolidine-l-carbonyI)-4-(ethyl(oxetan-3-yl)amino)-4-methylpent-2-enenitrile; 

102 



WO 2014/039899 PCT/US2013/058614 

(S)-2-(3-(4-amino-3-(2-fIuoro-4-phenoxyphenyl)-lH-pyrazolo[3,4-d]pyrimidin-l-

yl)piperidine-l-carbonyI)-4-methyl-4-(ethyl(oxetan-3-yl)amino)pent-2-enenitriIe; / 

(R)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-lH-pyrazoIo[3,4-d]pyrimidii,f-l-

y])piperidine-1 -carbonyl)-4-methyl-4-(ethyl(oxetan-3-yl)ammo)pent-2-enenitrile; / 

5 (S)»2"(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-lH-pyrazolo[3,4-d]pwirnidin-l-

yl)piperidine-l-carbonyl)-4-methyI-4-(2-oxa~6-azaspiro[3.3]heptan-6-yI)penis2-enenitriIe; 

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

yl)piperidine-l-carbonyl)-4-methyl-4-(2-oxa-6-azaspiro[3.3]heptan~6-yl)pent-2-enenitrile; 

(S)-2-(2-((4~amino-3-(2-fluoro-4-phenoxyphenyl)-lH-pyrazolo[3,4-d3pyrimidin-l-

10 y])methyI)pyrrolidine-l-carbonyI)-4-methyl-4-(2-oxa-6-azaspira[3.3]heptan-6-yI)pent-2-

enenitrile; / 

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

yl)methyI)pyrToHdine-l-carbonyl)-4-methyl-4-(2-oxa-6?^zaspiro[3.3]heptan-6-yl)pent-2-

enenitrile; / 

15 2-[(2S)-2-[[4-amino-3-(2-fluor6-4-phenom)henyl)pyrazolo[3,4-d]pyrimidin-l-yl3-

methy I]pyrrolidine-1 -carbonyI]-4-methyl-4-(4^ethylpiperazin-1 -yl)pent-2-enenitriIe; 

2-[(2R)-2-[[4-amirio-3-(2-fluoro-4-pnenoxyphenyl)pyrazolo[314-d]pyrimidin-l-yl]-

methyl]pyrroIidine- 1 ~carbonyI]-4-methy^4-(4-ethy Ipiperazin-1 -yl)pent~2-enenitrile; 

2-[[(3R)-3-[4-amino-3-(2-fluoro-4-phenoxyphenyI)-lH-pyrazoIo[3,4-d]-pyrimidin-l-

20 yl]-piperidin-l-yI]carbonyl]-4-mefcnyl-4-(4-ethy!piperazin-l-yl)pent-2-enenitriIe; 

2-[[(3S)-3-[4-amino-3-(^-fluoro~4-phenoxyphenyl)-lH-pyrazolo[3,4-d]-pyrimidin-l-

yl]-piperidin-l-yl]carbonyl]/4-methyi-4-(4-ethylpiperazin-l-yl)pent-2-enenitrile; 

(S)-2-(3-(4-amin&G-(2-fluoro-4-phenoxyphenyI)-lH-pyrazolo[3,4-d]pyrimidin-l-

yl)piperidine-l-carbonyl)-4-methyl-4-(oxetan~3-yl)aminopent-2-enenitrile; 

.25 (R)-2~(3-(4-j2Jmino-3-(2-fluoro-4-phenoxyphenyI)-lH-pyrazoIo[3,4-d]pyrimidin-l-

yl)piperidine-l-carbonyl)-4-methyl-4-(oxetan-3-yl)aminopent-2-enenitrile; 

(R)-2-^2-((4-amino-3-(2-fluoro-4-phenoxyphenyI)-lH-pyrazolo[3,4-d]pyrimidin-i-

yl)methyi^rrolidine-l-carbonyl)-4-(cyclopropyl(oxetan~3~yI)amino)-4-methylpent~2~ 

enenitrpe; 

30 / (S)~2-(2-((4-amino-3~(2~fluoro-4-phenoxyphenyi)~lH~pyrazolo[3,4-d]pyrimidm-l-

™nethyl)pyrroI-idine-l-carbonyl)-4-(cycIopropyl(oxetan-3-yI)amino)-4-methyIpent-2-

/snenitrile; 
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(R)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-IH-pyrazolo[3,4-d]pyrimidin-l-

yl)piperidine-l-carbonyl)-4-(cycIopropyi(oxetan-3-yl)amino)-4-methyIpent-2-enenitrile;/ 

(S)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-lH-pyrazoIo[3,4-d]pyrimidu/l-

yl)piperidine-l-carbonyl)-4-(cyclopropyl(oxetan-3-yl)araino)-4-methylpent-2-eneni{rile; 

5 (R)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyI)-lH-pyrazolo[3,4~d]pvnmidin-l-

yl)piperidine-1 -carbony l)-4~(4-isopropylpiperazin-1 -yl)-4-methylpent-2-enenuri!e; 

(S)-2-(3-(4-amino-3-(2-fIuoro-4-phenoxyphenyl)-lH-pyrazoIo[3,4/a]pyrimidin-l-

yl)piperidine-1 -carbonyl)-4-(4-isopropylpiperazin-1 -y I)-4-methylpent-Z-enenitrile; 

(R)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-lH-pyrazQlo[3(4-d]pyrirnidin-l-

10 yl)piperidme-1 -carbonyl)-4-(4-(tert-butyl)piperazin-1 -yl)-4-methy Ipent-2-enenitrile; 

(S)-2-(3-(4-amino-3-(2-fIuoro-4-phenoxyphenyl)-lH-pyrazolo[3(4-d]pyrimidin-l-

yl)piperidine-]-carbonyI)-4-(4-(tert-butyl)piperazin-l-yl)-4/rnethylpent-2-enenitrile; 

(R)-2-(3-(4-araino-3-(2-f]uoro-4-phenoxypheiiw-lH-pyrazoio[3,4-d]pyrimidin-l-

yl)piperidine-l-carbonyl)-4-(4-(2-methoxyethyI)pipera2in-l-yI)-4-methylpent-2-enenitriIe; 

15 (S)-2-(3-(4-amino-3-(2-fluoro-4-phenoxypnenyI)-lH-pyrazoIo[3,4-d]pyrimidin-l-

y])piperidine-1 -carbonyl)-4-(4-(2-methoxyethyl)piperazm~1 ~y l)-4-methylpent-2-enenitriIe; 

(R)-2-(3-(4-amino-3-(2-fluoro-4-pl^noxyphenyI)-lH-pyrazolo[3,4-d]pyrimidin-l-

yl)piperidine-1 -carbonyl)-4-methy l-4-(4/(oxetan-3-yl)piperazin-1 -y l)pent-2-enenitrile; 

(S)-2-(3-(4-amino-3-(2-fluoro4~phenoxyphenyl)-lH-pyrazolo[3,4-d3pyrimidin-l-

20 yl)piperidinewl-carbonyI)-4-methyl-4-(4-(oxetan-3-yl)piperazin-l-yl)pent-2-enenitrile; 

2~((R)-3-(4-amirio-3"(27fluoro-4-phenoxyphenyi)-lH-pyrazolo[3,4-d]pyrimidm-l-

yl)piperidine- l-carbonyl)-4^R)-hexahydropyrazino[2,l-c][l,4]oxazin-8(lH)-yl)-4-

methylpent-2-enenitrile; / 

2~((S)-3-(4-amjfno-3-(2-fluoro-4~phenoxyphenyl)-lH-pyrazolo[3,4-d]pyrimidin-l-

25 yl)piperidine-1 -carbonyl)-4-((R)-hexahydropyrazino[2,1~c][1,4]oxazin-8( lH)-yl)-4~ 

methylpent-2-en^nitrile; 

2-((R-y3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-lH-pyrazolo[3,4-d]pyrimidm-l-

y])piperidWe-l-carbonyl)-4-((S)-hexahydropyrazino[2,i-c][l,4]oxazin-8(lH)-yI)-4-

methylpent-2-enenitrile; 

30 / 2-((S)-3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-lH-pyrazolo[3,4-d]pyrimidin-l-

yHpiperidine-1 -carbonyl)~4-((S)-hexahydropyrazino[2,1 -c] [ 1,4]oxazin-8(l H)-yI)-4-

/methylpent-2-enenitrile; 
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(R)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-lH-pyrazolo[3,4-d]pyrimidin-l-/ 

yl)piperidine-1 -carbonyl)-4-methy !•-4-(4-(2,2,2-triflooroethyl)piperazin-1 -yl)pent-2- / 

enenitrile; / 
(S)-2-(3-(4-amino-3-(2-fluoro-4-phenoxypheTiyl)-lH-pyrazolo[3,4-d]pyrimrain-l-

5 yl)piperidine-l-carbonyI)-4-methyM-(4-(2)2>2-trifluoroethyl)piperazin-l-yl)pMi-2-

enenitrile; / 

2-((R)-3~(4~ammo-3-(2-fIuoro~4~phenoxyphenyI)-lH-pyrazolo[3^d]pyrimidin-l-

yl)piperidine-l-carbony!)~4-methyI-4-((3S,5R)-3,4,5--trimethylpiperazjii-l-yl)pent-2" 

enenitrile; ' / 
10 2-((S)-3-(4-amino-3-(2-fIuoro-4-phenoxyphenyl)~lH-pyH£zolo[3,4-d]pyrimidin-l-

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

enenitrile; / 
2-((R)-3-C4-amino-3-(2-fluoro~4-phenoxyphenyW-lH-pyrazo]o[3,4-d]pyrimidin-l-

yl)piperidine~l-carbonyl)-4-((3S,5R)-3,5-dimethylpijKrazin-l~yl)~4~methylpentv2-enenitriIe; 

15 2-((S)-3-(4-amino-3~(2-fIuoro-4-phenoxypnenyl)-lH-pyrazoIo[3,4-d]pyrimidin-l-

yl)piperidine-l-carbonyl)-4-((3S,5R)-3,5-dimethyIpiperazin~l-yl)-4-methylpent-2-enenitrile; 

2~((R)-3-(4-amino~3-(2-fluoro-4-phgnoxyphenyI)-lH-pyrazolo[3,4-d]pyrimidin~l-

yl)piperidine-l"Carbonyl)-4~((2R,5S)-2,5Kiimethylpiperazin-l-yl)-4"methy}pent-2-enenitrile; 

2-((S)-3-(4-amino-3-(2-fiuoro4-phenoxyphenyI)-lH-pyrazolo[3,4-d]pyrimidin-l-

20 yl)piperidine-1 -carbonyl)-4-((2R,5S)-2,5-dimethylpiperazin-1 -yl)-4-methylpent~2-enenitriIe; 

2-((R)~3-(4»amino-3-(2'7fluorO"4-phenoxyphenyl)-1 H-pyrazolo[3,4~d]pyrimidin-1 -

yl)piperidine-l-carbonyl)-4^methyl-4-((2R,5S)-2,4(5-trimethylpiperazin-l-yl)peDt-2-

enenitrile; / 
2-((S)-3-(4-amjno-3-(2-fIuoro-4-phenoxyphenyl)-lH-pyrazolo[3,4-d]pyrimidin-l-

25 yl)piperidine-l~carbonyl)-4-methyl~4~((2Rt5S)-2>4,5-trimethylpiperazm-l-yl)pent-2-

enenitrile; / 
2-((RV3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-lH-pyrazolo[3,4~d]pyrimidin-l-

yl)piperidHW-l-carbonyl)-4-((2S,5R)-2,5-dimetfaylpiperazin-l-yl)-4-methylpent-2-enenitrile; 

2-((S)-3-(4-amino-3-(2-fluoro-4-phenoxyphcnyl)-lH-pyrazoIo[3,4-d]pyrimidin-l-

30 yl)pkferidine-l-carbonyI)-4-((2S,5R)-2,5-dimethylpiperazin-l-yI)-4-methylpent-2-enenitrile; 

/ 2-((R)-3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-lH-pyrazolol3,4-d]pyrimidin-l-

/yl)piperidine-l~carbonyl)-4-methyl-4-((2S,5R)-2,4,5--trimethylpiperazm-l-yl)pent-2-

/ enenitrile; 
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2-((S)-3-(4-amino-3-(2-fhioro-4-phenoxyphenyl)-lH-pyrazolo[3,4-d]pyrimidin-l-

yl)piperidine-l-carbonyl)-4-methyl-4-((2S,5R)-2,4,5~trimethylpiperazm~l-yl)peiit-2- / 

enenitrile; / 
(R)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyI)-lH-pyrazolo[3,4-d]pyrimidin-l-

5 yl)piperidine-1 -carbonyl)~4-(5,6-dihydroimidazo[ 1,2~a]pyrazin-7(8H)~yl)-4-mepylpent-2-

enenitrile; / 

(S)-2-(3-(4-amino~3-(2-fluoro-4-phenoxyphenyl)-lH-pyrazolo[3,44i]pyrimidm-l-

yl)piperidine-l-carbonyl)-4-(5,6-dihydroimidazo[l,2'-a]pyrazin-7(8H)-?yl)-4-methylpent-2-

enenitrile; ' / 

10 (R)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyI)-lH-pvrazolo[354-d]pyrimidin-l-

yl)piperidine-l-carbonyl)-4-raethyI-4-(4-(methylsulfonyl)pip^razin-l-yl)pent-2-enenitrile; 

(S)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-LH-pyrazolo[3,4-d]pyrimidin-l-

yl)piperidine-l-carbonyl)-4-methyl-4-(4-(methylsulfoim)piperazin-l-yl)pent-2-enenitrile; 

(R)-2-(3-(4-amino-3-(2-fiuoro-4-phenoxyph/nyl)-lH-pyrazolo[3,4-d]pyrimidin-l-

15 y})piperidine-1 -carbonyl)-4-methyl-4-(4-methyl-^oxopiperazin-1 -yl)pent-2-enenitrile; 

(S)-2-(3-(4-amino-3-(2-fluoro-4-phenGixyphenyl)-lH-pyrazolo[3,4-d]pyrimidin-l-

yI)piperidine-l-carbonyl)-4-methyl-4-(4-rnethyl-3-oxopiperazin-l-yl)pent-2-enenitrile; 

(R)-4-(4-acetyIpiperazin-l~yl)-2/(3-(4-amino-3-(2-fluoro-4-pheiioxyphenyl)-lH-

pyrazoio[3,4-d]pyrimidin-l-yl)piperiaine-l-carbonyl)-4-methylpent-2-enenitri]e; 

20 (S)-4-(4-acetylpiperazin-l/yl)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-lH-

pyrazolo[3,4-d]pyrimidin-l-yOpiperidme-I-carbonyl)~4™methyIpent~2~enenitrUe; 

(R)-methyl 4-(5-(3-^4-amino-3-(2-fJuoro-4-phenoxyphenyl)-lH-pyrazolo[3,4-

djpyrimidin-1 -yl)piperidfn-1 -yl)-4-cy ano-2-methyl-5-oxopent-3-en-2-yl)piperazine-1 -

carboxylate; / 

25 (S)-methylA-(5-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-lH-pyrazolo[3,4-

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

carboxylate:/ 

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

yl)piDCTidine-l-carbonyl)-4,4-dimethyl-5-morpholinopent-2-enenitrile; 

30 / (S)-2-(3-(4-ammo-3-(2-fluoro-4-phenoxyphenyl)-lH-pyrazolo[3,4-d]pyrimidin-l-

/l)piperidine-l-carbonyl)-4,4-dimethyl-5~morphoIinopent-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-[(2S)-2-[[4-ammo-3-(2-fliioro-4-phenoxyphenyI)pyrazoIo[3,4-d]pyrimidm-l-ylK 

methyl]pyrroIidine-l-carbonyl]-4-methyl-4-(4-methylpiperazin-l-yl)pent-2-enenitriley/ 

2-[(2R)-2-[[4-amino-3-(2-fiuoro-4-phenoxyphenyi)pyrazoIo[3,4-d3pyrimidi^l-yl3-

5 methyl]pyrrolidine-l-caibonyl]-4-methyl-4-(4-methylpiperazin-l-yl)pent-2-enenftrile; 

2-[(2S)-2-[[4-amino-3-(2-fluoro-4-phenoxy-phenyl)pyrazo]o[3,4-d3pyrimidin-l-

yl]methyl3pyrrolidine-l-carbonyl]-4-methyi-4-piperazin-l-yl-pent-2-eneiiHrile; 

2-[(2R)-2-[[4-ammo-3-(2-fIuoro-4-phenoxy-phenyl)pyrazolo[3y4~d]pyrirmdin-l-

yl]me£hyl]pyrrolidine-l-carbony!]-4-methyl-4-piperazin-l-y]-pent-2^enenitrile; 

10 2-[(2S)-2-[[4-amino-3-(2-fluoro-4-phenoxy-phenyI)pyraaolo[3,4-d]pyrimidin-l-

yl]methyl]pyrrolidine-l-carbonyl]-4-methyl-4-[methyl(oxetar/3-yl)amino]pent-2-enenitriie; 

2-[(2R)-2-[[4-amino-3-(2-fiuoro-4-phenoxy-phenyMpyrazolo[3,4-d]pyrimidin-l-

yl]methyl]pyrrolidine-l-carbonyl]-4-methyl-4-[methyl(0xetan-3-yl)amino3pent-2-enenitrile; 

2-[(2S)-2-[[4-amino-3-(2-fluoro-4-phenoxy-pnenyl)pyrazolo[3,4-d]pyrimidin-l-

15 yl]methyI]pyiTolidine-l-carbonyl]-4-metbyl-4-(oxetan-3-ylamino)pent-2-enenitrile; 

2-[(2R)-2-[[4-amino-3-(2-fluoro-4-phonoxy-phenyl)pyrazolo[3,4-d]pyrimidin-l-

yl]methyl]pyrrolidine-l-carbonyl]-4-methvI-4-(oxetan-3-ylamino)pent-2-enenitrile; 

2-[(3R)-3-[4-amino-3-(2-fluoro^phenoxy-phenyl)pyrazolo[3,4-d]pyrimidin-l-

y]]piperidine-l-carbonyl]-4-methyl-4^[methyl(oxetan-3-yl)amino]pent-2-enenitrile; 

20 2-[(3S)-3-[4-amino-3-(2-fJuoro-4~phenoxy-phenyl)pyrazolo[3,4-d]pyrimidin-l-

yl]piperidine-l-carbonyl]-4-nmhyl-4-[methyl(oxetan-3-yl)amino]pent-2-enenitrile; 

2-[[(3R)-3-[4-aminci^3-(2-fluoro-4-phenoxyphenyl)-lH-pyrazo]o[3>4-d]-pyrimidin-l-

yl]-piperidin-l-yl]carborfyl]-4-methyl-4-(4-methyIpiperazin-l-y])pent-2-enenitrile; 

2-[[(3S)-3-[4-7ammo-3-(2-fluoro-4-phenoxyphenyl)-lH-pyrazolo[3,4-d]-pyrimidm-l-

25 yl3-piperidin-l-yllcarbonyl]-4-methyl-4-(4-methylpiperazin-l-yl)pent-2-enenitriIe; 

2-((R)-3^(4-amino-3-(2-f]uoro-4-phenoxyphenyI)-lH-pyrazolo[3,4-d]pyrimidin-l-

yl)piperidin^l-carbonyl)-4-methy3-4-(piperazin-l-yl)pent-2-enenitrile; 

27<(S)-3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-lH-pyrazo}o[3,4-d3pyrimidin-l-

yl)pin/ridine-1 -carbonyl)-4-methyI-4-(piperazin~1 -yl)pent-2-enenitrile; 

30 / (S)-2-(2-((4-amino-3-(2-fluoro-4-phenoxyphenyl)-lH-pyrazolo[3,4-d]pyrimidin-l-

/yI)methy!)pyrroIidine-l-carbonyl)-4-(ethyI(oxetan-3-yI)amino)-4-methylpent-2-enenitriie; 

/ (R)-2-(2-((4-amino-3-(2-fluoro-4-phenoxyphenyl)-lH-pyrazoIo[3,4-d3pyrimidin-3-

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

(R)-2"(3-(4-amino-3-(2-f]uoro-4-phenoxypheny!)-lH-pyrazolo[3,4-d]pyrimidip{-l-

yl)piperidme-l-carbonyl)-4-methyl-4-(ethyl(oxetan-3-y])amino)pent-2-enenitrile; / 

5 (S)~2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyI)4H-pyrazolo[3,4-d]pyj^midin-l-

yl)piperidine-l-carbonyI)-4-methyl-4-(2-oxa~6-azaspiro[3.3]heptan-6~yl)pen/2-enenitriie; 

(R)-2-(3~(4~araino~3-(2-fluoro-4~phenoxyphenyl)-lH-pyrazolo[3^d3pyrimidm-l~ 

yl)piperidine-l-carbonyl)-4-methyl-4-(2-oxa-6-azaspiro[3.3]heptan-6-2/I)pent-2-enenitrile; 

(S)-2-(2-((4-ammO"3-(2-fluoro-4-phenoxyphenyl)-lH-pyraz61o[3,4-d]pyrimidin~l-

10 yl)methyl)pyrrolidine-l-carbonyl)-4-methyl-4-(2-oxa-6-azaspirop.3]heptan-6-yl)pent-2-

enenitrile; / 

(R)-2-(2-((4-ammo-3-(2-fluoro4-phenoxyphenyI)~lH-pyrazolo[3,4-d]pynmidin-l-

yl)methyl)pyrroIidine-l-carbonyl)-4-methy]"4-(2-oxa-674zaspiro[3.3]heptan-6-yl)pent"2-

enenitrile; / 

15 2-[(2S)-2-[[4~ammO"3~(2-iluoro-4-phenoxyphenyl)pyrazolo[3,4~d]pyrimidm-l-yl]-

methy!]pyiTolidine-l-carbonyl]-4-methyl-4-(4/ethylpiperazin-l-yl)pent-2-enenitrile; 

2-[(2R)-2-[[4-amino-3-(2-fluoro-4~^nenoxyphenyl)pyrazolo[3,4-d]pyrimidin-l-yl]-

methyl]pyrrolidine-l-carbonyl]-4~methyi-4-(4-ethylpiperazin-l-yl)pent-2-enenitrile; 

2-[[(3R)-3-[4-amino-3-(2-flm?W3-4-phenoxyphenyI)- IH-pyrazolo[3,4-d]-pyrimidin-1 -

20 yl]~piperidin-l-yl]carbonyI]-4-methyl-4~(4~ethy]piperazin--l-yl)peiU~2-enenitrile; 

2-[[(3S)-3-[4-amino-3Hf2-fluoro-4-phenoxyphenyl)-lH-pyrazolo[3>4-d]-pyrimidin-l-

y I]-piperidin-1 -yl]carbonyl]/4-methy !-4-(4-ethylpiperazin-1 -yl)pent-2-enenitrile; 

(S)»2-(3-(4-amin(/3-(2-fluorO"4-phenoxyphenyl)-lH-pyrazoio[3,4-d]pyrimidm"]" 

yl)piperidme-l-carboiyyl)-4-methyI-4-(oxetan-3-yl)aminopent-2-enenitrile; 

25 (R)-2-(3-(4/araino-3-(2-fluoro-4-phenoxyphenyI)-lH-pyrazoIo[3,4-d]pyrimidm-l-

yl)pipei-idine-j-efarbonyl)-4-methyl-4-(oxetan-3:-yl)aminopent-2-enenitrile; 

(R)-M2-((4-amino-3-(2-fluoro-4-phenoxyphenyl)-lH-pyrazolo[3,4-d]pyrirnidin-l-

yl)methyl)pyrrolidine-l-carbonyl)~4~(cyclopropyl(oxetan"3~yl)amino)-4-methylpent-2" 

enenitrrfe; 

30 / (S)"2-(2-((4-amino-3-(2-fluoro~4-phenoxyphenyl)-lH-pyrazolo[3,4-d]pyrimidin-l-

yljmethyl)pyrrolidine-l-carbonyI)-4-(cyclopropyl(oxetan-3-yI)araino)-4-methylpent-2-

/ enenitrile; 
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(R)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-lH-pyrazoIo[3,4-d]pyrimidin-l-

yl)piperidine-l-carbonyl)-4-(cyclopropyl(oxetan-3-yl)amino)-4-methyjpent-2-enenitrilej/ 

(S)-2-(3-(4-amino~3-(2-fluoro-4-phenoxyphenyl)-1 H-pyrazoIo[3,4-d]pyrimidi^-1 -

yl)piperidine-l-carbonyl)-4-(cyclopropyl(oxetan-3-yl)amino)-4-methyipent-2-eneniirile; 

5 (R)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-lH-pyrazolo[3,4-d]pyrimidin-l-

yl)piperidine- 1 -carbonyl)-4-(4-isopropylpiperazm~1 -y I)-4-methylpent-2-enejmrile; 

(S)-2-(3-(4-amino-3'(2-fluoro-4-phenoxyphenyl)-lH-pyrazolo[3,4^d]pyrimidin-l-

yl)piperidine-l-carbonyl)-4-(4-isopropylpiperazin-l-yI)-4-methyIpent-^.-enenitrile; 

(R)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-lH-pyraz^lo[3,4-d]pyrimidin-l-

3 0 yl)piperidine-1 -carbony l)-4-(4-(tert-butyl)piperazin-1 -yl)-4-methyipent-2~enenitrile; 

(S)-2-(3-(4-amino-3-(2-fIuoro-4-phenoxyphenyI)-lH-|Jyrazolo[3>4-d]pyrimidin-l-

yl)piperidine-l-carbonyI)-4-(4-(tert-butyI)piperazin-l-yl)-4^methylpent-2-enenitrile; 

(R)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenvi)-lH-pyrazolo[3,4-d]pyrimidin-l-

yl)piperidine-1 -carbonyl)-4-(4-(2-methoxyethyl)pipefazin-1 ~y I)-4-methy Ipent-2-enenitriIe; 

15 (S)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyj?nenyl)-lH-pyrazolo[3,4~d]pyrimidin-l-

yi)piperidine~l-carbonyl)-4-(4-(2-rnethoxyetiyf)piperazin-l-yl)-4-methyipent-2-enenitrile; 

(R)-2-(3-(4-amino-3-(2-fluoro-4-phwioxyphenyl)-lH-pyrazolo[3,4-d]pyrimidin-l-

yl)piperidine-l-carbonyl)-4-methyl-4-(4/(oxetan-3-yl)piperazin-l-yl)pent-2-eneriitrile; 

(S)-2-(3-(4-amino-3-(2-fluor</4-phenoxyphenyl)-lH-pyrazolo[3,4-d]pyrimidm-l-

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

2-((R)-3-(4-amino-3-(2^nuoro-4-phenoxyphenyI)-lH-pyrazolo[3,4-d]pyrimidin-]-

yl)piperidine-1-carbonyl)-4^(R)-hexahydropyrazino[2,l-c][l14]oxazin-8(lH)-yl)-4-

methylpent-2-enenitrile;/ 

2~((S)-3-(4-amjno-3~(2-fluoro-4-phenoxyphenyl)-lH-pyra2olo[3,4~d]pyriniidin-l-

25 yl)piperidine-1 -carJtonyl)-4-((R)-hexahydropyrazino[2, l-c][ 1,4]oxazm-8( 1 H)-yl)-4-

methylpent-2-enenitrile; 

2-((R>6-(4-amino-3-(2-fluoro-4-phenoxyphenyI)-lH-pyrazolo[3,4-d]pyrimidin-]-

yl)piperidine-1 -carbony l)-4-((S)-hexahydropyrazino[2,1 -c] [ 1,4]oxazin-8( lH)-yl)-4-

raethyl^ent-2-enenitrile; 

30 / 2-((S)-3-(4-amino-3-(2-fluoro-4-phenoxyphenyI)-IH-pyrazoIo[3)4-d]pyrimidin-l-

yl)piperidine-l-carbonyl)-4-((S)-hexahydropyrazino[2>l-c][I,43oxazin-8(lH)-yl)-4-

/ methylpent-2-enenitrile; 
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yl)piperidine-1 -carbonyl)-4-methyl-4-(4-(2,2,2-trifluoroethyl)piperazin-1 -y l)pent-2- / 

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

5 yl)piperidine-l-carbonyl)-4-methyl-4~(4-(2>2)2-trifluoroethyl)piperazin-l-yl)pMit-2-

enenitrile; • / 

2-((R)-3-(4~amino-3-(2-fluoro-4-phenoxyphenyl)-lH-pyrazolo[3,^:-d]pyrimidin-l-

y!)piperidine-l-carbonyl)-4-methyl-4-((3S,5R)-3,4,5-trimethylpiperazjn-l-yI)pent-2-

enenitrile; ' / 

10 2-((S)-3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-lH-pyjazoIo[3,4-d]pyrimidin-l-

yl)piperidine-1 -carbonyl)-4»methy I-4-((3SJ5R)-3,4,5-trimethyfpiperazin-1 -yl)pent-2-

enenitrile; / 
2-((R)-3-(4-amino-3~(2-fIuoro-4-phenoxyphenyl5-lH-pyrazolo[3,4-d]pyrimidin-l-

yl)piperidine-l-carbonyl)-4-((3S,5R)-3,5-dimethylpjperazin-l-yl)-4-methyipent-2-enenitrile; 

15 2-((S)-3-(4-amino-3-(2-fIuoro-4-phenoxv^nenyl)-l H-pyrazolo[3,4-d]pyrimidin-1 -

yl)piperidme"l"Carbonyl)-4-((3S,5R)-3,5-dimgAylpiperazin-l-yl)'4-methylpent-2-enenitriie; 

2-((R)-3-(4-amino-3-(2-fluoro-4-phenoxyphenyI)-lH-pyrazolo[3,4-d]pyrimidin-]-

yl)piperidine-l-carbonyl)-4-((2R,5S)-2J-di.methyIpiperazin-l-yl)-4~methylpent-2-enenitri]e; 

2-((S)-3-(4-amino-3-(2-fluor0;4-phenoxyphenyl)-lH-pyrazoIo[3t4-d]pyrimidin-l-

20 yI)piperidine-]-carbonyl)~4-((2R.5S)-2,5-dimethylpiperazin-l-yI)-4-methylpent-2-enemtrile; 

2-((R)-3-(4-amino-3<24luoro-4-phenoxyphenyl)-lH-pyrazolo[3,4-d]pyrimidin-l-

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

enenitrile; / 

2-((S)-3-(4-annno-3-(2-fluoro-4-phenoxyphenyl)-lH-pyrazolo[3,4-d]pyrimidin-l-

25 yl)piperidine-l-CM00nyl)-4-methyl-4-((2R15S)-2,4,5-trimethylpiperazin-l-yl)pent-2-

enenitrile; v// 

2-((R^-3~(4-ammo-3-(2-fluoro~4~phenoxyphenyl)-lH-pyrazolo[3t4-d]pyrimidin-l-

yl)piperidme-1 -carbonyl)-4-((2S,5R)-2,5-dimethylpiperazin~ 1 ~yl)-4-methylpent-2-enenitrile; 

/2-((S)-3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-lH-pyrazolo[3,4-d3pyrimidin-l-

30 yI)T>{peridine-l-carbonyl)~4-((2S,5R)-2)5-dimethylpiperazin-l-yl)-4-methylpent-2-enenitrile; 

/ 2-((R)-3-(4-aminor3-(2-fluoro-4-phenoxyphenyl)-IH-pyrazoIo[3,4-d]pyrimidin-I-

/ yl)piperidine-l~carbonyl)-4-methyl-4-((2S,5R)~2,4,5~trimethylpiperazin-l-yl)pent~2~ 

/ enenitrile; 
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2-((S)-3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-lH-pyrazoIo[3,4-d]pyrimidin-l-

yl)piperidine-1 -carbony I)-4-methy l-4-((2S,5R)-2,4,5-trimethyIpiperazin-1 -yl)pent~2~ / 

enenitrile; / 

(R)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-lH-pyrazoIo[3,4-d]pyrinndin-l-

5 yI)piperidine-l-carbonyI)-4-(5,6-dihydroimidazo[l,2-a]pyrazin-7(8H)-yl)~4-me£nylpent-2-

enenitrile; / 

(S)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1 H-pyrazolo[3,4Kl]pyrirnidin-1-

y])piperidine-3-carbony])-4-(5,6~dihydroimidazo[l,2-a]pyrazin-7(8H)7yl)-4-methylpent-2-

enenitrile; ' / 

10 (R)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-lH-py«izolo[3,4-d]pyrimidin-l-

y3)piperidii-ie-l-carbonyl)-4-methyl-4-(4-(methylsulfonyl)pip«razin-l-yI)pent-2-enenitriie; 

(S)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyI)-LH-pyrazoIo[3,4-d]pyrimidin-l-

yl)piperidine-l-carbonyl)-4-methyl-4-(4-(methyIsuIfonyi)piperazin-l-yl)pent-2-enenitrile; 

(R)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyph^y])-3H-pyrazoIo[3,4~d]pyrimidin-l-

25 yl)piperidine-i-carbonyI)-4-methyl-4-(4-methyl>3^oxopiperazin-l-yI)pent-2-enenitrile; 

(S)-2-(3-(4-amino-3-(2-fluoro-4-pheno/yphenyI)~ 1 H~pyrazolo[3,4-d]pyrimidin-1 -

yl)piperidine~ 3 ~carbonyl)-4-methyl-4-(4-methyl-3-oxopiperazin-1 -yl)pent-2-enenitriIe; 

(R)-4-(4-acetyIpiperazin-l-yl)~2-^3-(4-amino-3-(2-fiuoro-4-phenoxyphenyl)-lH-

pyrazolo[3,4-d]pyrimidin-l-yl)piperMine-l-carbonyl)~4-rnethylpent-2-enenitrile; 

20 (S)-4~(4-acetylpiperazin-lyyl)-2-(3-(4"amino-3-(2-fluoro-4-p3ienoxyphenyl)-lH-

pyrazolo[3,4-d]pyrimidin-1 -yMperidine-1 -carbonyl)-4-methy Ipent-2-enenitrile; 

(R)-methyl 4-(5-(3-(4~amino-3-(2-fiuoro-4~phenoxyphenyl)-3H~pyrazolo[3,4-

djpyrimidin- 3. -y l)piperidin-1 -yI)-4-cy ano-2-methyl-5-oxopent-3-en-2-yl)piperazine-1 -

carboxylate; / 

25 (S)-methyl 4^(5-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyI)-lH-pyrazoIo[314-

djpyrimidin-1 :y Wpiperidin- 3 ~yl)-4-cy ano-2-methy I-5-oxopent-3-en-2-yl)piperazine-1 -

carboxylate; / 

(Rf2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-lH-pyrazolo[3,4-d]pyrimidin-l~ 

yl)piperfdine-l-carbonyl)-4,4-dimethyl-5-morpholinopent-2-enenitrile; 

30 / (S)-2-(3-(4-amino-3~(2-fIuoro-4-phenoxyphenyI)-lH-pyrazolo[3,4~d]pyrimidin-l-

yJ}jpiperidine-l-carbonyl)-4.4-dimethyl-5-morphoIinopent-2-enenitriIe; 

/ and/or of any pharmaceutically acceptable salt thereof. 

/ 7 .A Z isomer of any of: 
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2-[(2S)-2-[[4-amino-3-(2-fluoro-4-phenoxyphenyI)pyrazoIo[3,4-d]pyrimidin-l-yl]-

methyl]pyrrolidine-l-carbonyl]-4-methyl-4-(4-methyIpiperazin-l-yI)pent-2-enenitrile; / 

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

methyl]pyrTolidine-l-carbonyl]-4-methyl-4-(4-methyIpiperazin-l-yi)pent-2-enenitofle; 

5 2-[(2S)-2-[[4-amino-3-(2-fluoro-4-phenoxy~phenyl)pyrazolo[3,4-d]pyrijmdin-l-

y]]methyl]pyrrolidine-l-carbonyl]-4-methyl-4-piperazin-l-yl-pent-2-enenitrile; 

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

yl]methyl]pyrrolidine-l-carbonyl]-4-methyl-4-pipera'zin-l-yl-pent-2-erjenitrile; 

2-[(2S)-2-[[4-amino-3-(2-fluoro-4-phenoxy-phenyl)pyrazolji*f3,4-d]pyrimidin-l-

10 yI]metliyl]pyrroIidine-l-carbonyl]-4-methyl-4-[methyl(oxetan-3/yl)amino]pent-2-enenitrile; 

2-[(2R)-2-[[4-amino-3-(2-fluoro-4-phenoxy-phenyI)pyrazolo[3,4-d]pyrimidin~l-

yl]methyl]pyrrolidine-l-carbonyI3-4-methyl-4-[meriiyl(oxetan-3-yI)amino3pent-2-enenitrile; 

2-[(2S)-2-[[4-amino-3-(2-fluoro-4-phenoxy-phenyl)pyrazolo[3,4-d3pyrimidin-l-

yl3methyl]pyrrolidine-l-carbonyI3-4-methyl-4-(oxetan-3-yIamino)pent-2-enenitFile; 

15 2-[(2R)-2-[[4-amino-3-(2-fluoro-4-pheno»y-phenyl)pyrazo]o[3,4-d]pyrimidin-l-

yl]methyl3pyrrolidine-l-carbony!]-4-methyI-44oxetan-3-yIamino)pent-2-enenitrile; 

2-[(3R)-3-[4-amino-3-(2-fiuoro-4-nnenoxy-phenyl)pyrazolo[3,4-d3pyrimidin-l-

yI]piperidine-l-carbonyl]-4-methyl-4-[rafethyI(oxetan-3-yl)amino]pent-2-enenitrile; 

2-[(3S)-3-[4-amino-3-(2-f]uat^-4-phenoxy-phenyl)pyrazolo[3,4-d3pyriraidin-l-

20 yl]piperidine-l-carbonyl]-4-methyl-4-[methyl(oxetan-3-yl)amino]pent-2-enenitrile; 

2-[[(3R)-3-[4-amino-3-(2-fluoro-4-phenoxypheny])-lH-pyrazolo[3,4-d3-pyrimidin-l-

yl]-piperidin-l-yi]carbonylV4-methy]-4-(4-methylpiperazin-l-yl)pent-2-enenitrile; 

2-[[(3S)~3-[4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3t4-d]-pyrimidin-l-

yl]-piperidin-l-yl]carbonyl]-4-methyl-4-(4-raethyIpiperazin-l-yI)pent-2-enenitrile; 

25 2-((R)-3-(4yamino-3-(2-fluoro-4-phenoxyphenyl)-lH-pyrazolo[3,4-d]pyrimidin-l-

yl)piperidine-lHKirbonyl)-4-methyl-4-(piperazin-l-yl)pent-2-enenitrile; 

2-((S>6-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-lH-pyrazolo[3,4-d3pyrimidin-l-

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

/S)-2-(2-((4-amino-3-(2-fluoro-4-phenoxyphenyl)-lH-pyrazoIo[3,4-d3pyrimidm-l-

30 yI)methyl)pyrrolidine-l-carbonyl)-4-(ethyl(oxetan-3-yl)amino)-4-meihylpent-2-enenitrile; 

/ (R)-2-(2-((4-amino-3-(2-fluoro-4-phenoxyphenyl)-lH-pyrazolo[3,4-d]pyrimidin-l-

/ yl)methyl)pyrrolidine-l-carbonyl)-4-(ethyl(oxetan-3-yl)amino)-4-methyIpent-2-enenitrile; 
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(S)-2-(3~(4-amino-3-(2-fIuoro-4-phenoxyphenyl)-lH-pyrazoIo[3,4-d]pyrimidin-l-/ 

yI)piperidine-l-carbony])-4-methyI-4-(ethyl(oxetan-3-yl)amino)pent-2-enenitriIe; . / 

(R)-2-(3-(4~amino-3-(2-fluoro-4»phenoxyphenyl)-lH-pyrazo]o[3,4-d]pyrimidin~l~ 

yl)piperidine--l-carbonyI)~4~methyl-4-(ethyI(oxetan~3~yI)amino)pent-2-enenitrile;/ 

5 (S)-2"(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1 H-pyrazolo[3,4-d]pWimidin-1 -

yI)piperidine-l-carbonyl)-4-methyl-4-(2-oxa-6-azaspiro[3.3]heptan-6-yl)perK-2-enenitrile; 

(R)-2-(3-(4-amino-3-(2-fIuoro-4-phenoxyphenyl)-lH-pyrazoIo[3f4-d3pyrimidin-l-

y])piperidme-l-carbonyl)-4-methyM-(2-oxa-6-azaspiro[33]heptan-<wl)pent-2-enenitrile; 

(S)-2-(2-((4-amino-3-(2-fIuoro-4-phenoxyphenyl)-lH-pyra£oIo[3,4-d]pyrimidin-l-

10 yl)methyl)pyrroIidine-l-carbonyl)-4~methyl-4-(2-oxa-6-azaspircf[3.3]heptan-6-yl)pent-2~ 

enenitrile; / 
(R)-2-(2-((4-amino-3-(2-fIuoro-4-phenoxyphenylMH-pyrazolo[3,4-d]pyrimidin-l-

yl)methyI)pyrrolidine-i-carbonyl)-4-methyl-4-(2-oxa-64zaspiro[3.3]heptan-6-yI)pent-2-

enenitrile; / 
15 2~[(2S)-2-[[4-amino-3-(2-fluoro-4-pheno^yphenyl)pyrazoIo[3,4-d]pyrimidin-l-yl]-

methyl]pyrrolidine-l-carbonyl]-4-methyI-4-(4^ethylpiperazin-l-yl)pent-2-enenitrile; 

2-[(2R)-2-[[4-amino-3-(2~fluoro-4r{menoxyphenyI)pyrazolo[3,4-d]pyrimidin-l-yl]-

methyl]pyrrolidine-l-carbonyl]-4-metlWi-4-(4-ethylpiperazin-l-yl)pent-2-enenitrile; 

2-[[(3R)-3-[4-amino-3-(2-fludro-4-phenoxyphenyI)-IH-pyrazoIo[3,4-d]-pyrimidin-l-

20 y]]-piperidin-1-yl]carbonyl]-4-m©myI-4-(4-ethyIpiperazin-l-yI)pent-2-enenitrile;. 

2-[[(3S)-3~[4~amino-3-?(2-fluoro-4-phenoxyphenyl)-lH-pyrazoIo[3,4-d]-pyrimidin-i-

yI]-piperidin-l~yl]carbonyU^4-methyl~4-(4-ethylpiperazin-l-yl)pent-2-enenitrile; 

(S)-2-(3-(4-amin^~3-(2"fluoro-4-phenoxyphenyl)-lH-pyrazoIo[3,4-d]pyrimidin-l" 

yI)piperidine-l-carbo*(yl)-4-methyI-4-(oxetan-3-yl)aminopent-2-enenitrile; 

25 (R)-2-(3-(44mino-3-(2-fluoro-4~phenoxyphenyl)-lH~pyrazolo[3,4-d]pyrimidin-l-

yI)piperidine-Ji-?carbonyI)-4-methyl-4-(oxetan-3-yI)aminopent-2-enenitrile; 

(R)-2/(2-((4-amino-3-(2-fluoro-4-phenoxypheny0-lH-pyrazolo[3,4-d]pyrimidm~I~ 

yl)methyppyrrolidine-l-carbonyl)-4-(cyclopropyl(oxetan-3-yl)amino)-4-methylpent-2-

enenitrffe; 

30 / (S)-2-(2-((4-amino-3-(2-fluoro-4-phenoxyphenyI)-lH-pyrazolo[3,4-d]pyrimidin-l-

vi)methyl)pyrrolidine-l-carbonyl)-4-(cyclopropyl(oxetan-3-yl)amino)-4-methyIpent-2-

/ enenitrile; 
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yi)piperidine-l-carbonyl)-4~(cyclopropyl(oxetan-3-yl)amino)~4-methylpent-2~enenitrile:/ 

(S)-2-(3-(4-amino-3~(2-fluoro-4-phenoxyphenyl)-lH-pyrazolo[3,4-d]pyrimidi?f 1-

yl)pipcridine-l-carbony])-4-(cyclopropyl(oxetan-3-yl)araino)-4-methylpent-2~enereiiriIe; 

5 (R)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-lH-pyrazolo[3,4-d]pynmidin-l-

yl)piperidine-l-carbonyl)-4-(4-isopropylpiperazin-l-yl)-4-methylpent-2-enej*itrile; 

(S)-2-(3-(4-amino-3-(2-fIuoro-4-phenoxyphenyl)-lH-pyrazolo[3^4i]pyrimidin-l-

yl)piperidine-l~carbony])-4-(4-isopropylpiperazin-l-y])-4-methylpent72-enenitrile; 

(R)~2-(3-(4-amino-3-(2-fluoro~4-phenoxyphenyl)-lH-pyraz^o[3,4-d]pyrirnidin~l~ 

10 yl)piperidine-l~carbonyl)-4-(4-(tert-butyI)piperazin-l-yl)-4-metbylpent-2~enenitri]e; 

(S)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-lH-^yrazolo[3,4-d]pyrimidin-l-

yl)piperidine-1 -carbonyl)-4-(4~(tert-butyl)piperazin~1 -yI)-^methylpent-2-enenitrile; 

(R)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphen\rf)-lH-pyrazolo[3,4-d]pyrimidin-l-

yl)piperidine~ 1 -carbonyl)-4-(4-(2-methoxyethyl)pipeirazin- 1 -yl)-4-methylpent-2-enenitrile; 

15 (S)-2-(3-(4-amino-3-(2-fluoro-4-phenoxypnenyI)-lH-pyrazolo[3,4-d]pyrimidin-l-

yl)piperidine-1 -carbonyl)-4-(4-(2-methoxyeth/f)piperazin-1 -yl)-4-methyipent-2-enenitrile; 

(R)-2-(3-(4-amino-3-(2-fluoro-4-pWioxypheny])-lH-pyrazolo[3,4-d]pyrimidin-l-

yl)piperidine-l-carbonyl)-4-methyl-4-(y(oxetan-3-yI)piperazin-l-yl)pent-2-enenitrile; 

(S)-2-(3-(4-amino-3-(2-fIuoro4-phenoxyphenyl)-lH-pyrazolo[3,4-d]pyrimidin-l-

20 yI)piperidme4-carbonyl)-4-meth\tf-4-(4-(oxetan-3-yl)piperazin~l-yl)pent-2-eneni.triIe; 

2~((R)-3-(4-araino-3-(2/fluoro-4-phenoxyphenyl)-1 H-pyrazoIo[3,4-d]pyrimidin-1 -

yOpiperidine-1 -carbonyl)-4-^R)-hexahydropyrazino[2f 1 -c] [ 1,4]oxazin-8( 1 H)-yl)-4-

methylpent-2-enenitrile; / 

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

25 yI)piperidine-l-carbDnyl)-4-((R)-hexahydropyrazino[2,l-c][l>4]oxazin-8(lH)-yl)-4-

methylpent-2-en/nitriIe; 

2-((RV3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-lH-pyrazolo[3,4-d]pyrimidin'-l-

yl)piperidi?(e-1 -carbonyI)-4-((S)rhexahydropyrazino[2,1 -c] [ 1,4]oxazin-8( lH)-yl)~4-

methylpent-2-enenitrile; 

30 / 2-((S)-3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-lH-pyrazolo[3,4-d]pyrimidin-l-

yOpiperidine-1 -carbonyl)-4-((S)-hexahydropyrazino[2,1 -c] [1,4]oxazin-8(l H)-yl)-4-

/methylpent-2-enenitrile; 
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yl)piperidine-1 -carbonyl)-4-methyl-4-(4-(2,2,2-trifluoroethyl)piperazin-1 -y l)pent-2- / 

enenitrile; / 

(S)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-lH-pyrazolo[3,4-d]pyrim{din-l-

5 yl)piperidine-l-carbonyI)-4-methyl-4-(4-(2,2,2-trifluoroethy])piperazin-l-yl)pem-2-

enenitrile; / 

2-((R)-3-(4-ammo-3-(2-f]uoro-4-phenoxyphenyl)-lH-pyrazolo[3./-d]pyrimidin-l-

yl)piperidine-l-carbonyl)-4-raethyl-4-((3S,5R)-3,4,5:-trimethylpiperazHi-l-yl)pent-2-

enenitrile; / 

10 2-((S)-3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-lH-pwazolo[3,4-d]pyrimidin-l-

yl)piperidine-l-carbonyl)-4-methyl-4-((3S,5R)-3,4,5-trimethyipiperazin-l-yl)pent-2-

enenitrile; / 

2-((R)-3-(4-amino-3-(2-fluoro-4-phenoxyphenY^-lH-pyrazolo[3,4-d]pyrimidin-l-

y])piperidine-l-carbonyl)-4-((3S,5R)-3,5-dimethylpjperazin-l-yl)-4-methylpent-2-enenitriIe; 

15 2-((S)-3-(4-amino-3-(2-fluoro-4-phenoxyjmenyl)-lH-pyrazolo[3,4-d]pyrimidin-l-

yl)piperidine-l-carbonyl)-4-((3S,5R)-3,5-dinmhylpiperazin-l-yl)-4-methyipent-2-enenitrile; 

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

yI)piperidine-l-carbonyl)-4-((2R,5S)-2j^-dimethylpiperazin-l-yl)-4-methylpent-2-enenitrile; 

2-((S)-3-(4-amino-3-(2-f!uoro^4-phenoxyphenyI)-lH-pyrazolo[3,4-d]pyrimidin-l-

20 yOpiperidine-1 -carbonyl)-4-((2R,5§)-2,5-dimethylpiperazin-1 -yl)-4-methyipent-2-enenitrile; 

2-((R)-3-(4-amino-3-(2/auoro-4-phenoxyphenyl)-lH-pyrazolo[3,4-d]pyrimidin-l-

yl)piperidine-l-carbonyl)~4/methyl-4-((2R,5S)-2,4,5-trimethyIpiperazin-l-yl)pent-2-

enenitrile; / 

2-((S)-3-(4-an^o-3-(2-fluoro-4-phenoxyphenyI)-lH-pyrazolo[3,4-djpyrimidin-l-

25 yl)piperidine-l-carbonyl)-4-methyl-4-((2R,5S)-2,455-trimethylpiperazin-l-y0pent-2-

enenitrile; / 

2-((Ry3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-lH-pyrazoIo[3,4-d]pyrimidin-l-

yl)piperidii(e-l-carbonyl)-4-((2S)5R)-2,5-dimethylpiperazin-l-yl)-4-methylpent-2-enenitrile; 

/-((S)-3-(4-amino~3-(2-fluoro-4~phenoxyphenyl)-lH-pyrazoio[3,4~d]pyrimidin-l-

30 yl)piperidine-l-carbonyl)-4-((2S,5R)-2,5-dimethylpiperazin-l-yI)-4-methylpent-2-enenitrile; 

/ 2-((R)-3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-lH-pyrazolo[3,4-d]pyrimidin-l-

/yl)piperidine-l-carbonyi)-4-methyl-4-((2S#5R)-2,4,5-trimethylpiperazin-l-yl)pent-2-

/ enenitrile; 

115 



WO 2014/039899 PCT/US2013/058614 

yl)piperidine-1 -carbonyI)-4~methyl-4-((2S,5R)-2,4,5-trimethylpiperazin-1 -yl)pent-2- / 

enenitrile; / 
(R)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyi)-1 H-pyrazolo[3,4-d]pyrii/idin-1 -

5 yi)piperidine-l-carbonyl)-4-(5,6-dihydroimidazo[l,2-a]pyrazin-7(8H)"yl)»4-me*hylpent-2-

enenitrile; / 

(S)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)~lH-pyrazolo[3^d]pyrimidin~l-

yOpiperidine-l~carbonyl)-4-(5,6-dihydroimidazo[l,2-a]pyrazin-7(8H)7yl)~4-methylpent-2-

enenitrile; / 
10 (R)-2~(3~(4~amino-3-(2-fluoro-4-phenoxypheny0-lH-pyrazolo[3',4~d]pyrimidin-l-

yl)piperidine~l~carbony0-4-methyl-4~(4--(methylsulfonyl)pip^razin-l-y0p&nt-2~enenitrile; 

(S)-2-C3-(4-amino-3-(24-luoro-4-phenoxyphenyl)-lfl-pyrazoio[3,4~d]pyrimidin-l-

y0piperidine-l-carbonyl)-4-methyl-4"(4-(methylsuIfony!)piperazxn-l-yi)pei*!t-2~enenitriIe; 

(R)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyplwiyl)-lH-pyrazo]o[374-d]pyrimidm-l-

15 yI)piperidme-l-earbonyl)-4-methyI~4~(4-methyI-3K>xopiperazin-l-y0pent~2-enenitrile; 

(S)-2-(3-(4-ammo-3-(2-fluoro-4-phenoxyphenyl>lH-pyrazolo[3,4-d3pyrimidin-l-

yl)piperidine-l-carbonyO-4-methy]-4-(4-m^thyl-3-oxopiperazin-l-yOpent-2-enenitrile; 

(R)-4-(4-acetylpiperazin-1 -y0~27{3-(4-ammo-3~(2-fhioro-4-phenoxyphenyI)-1H-

pyrazoio[3,4-d]pyrimidin-l-y0piperidme-l-carbonyl)-4-methylpent-2~enenitnle; 

20 (S)"4-(4-acetylpiperazin~l7yl)-2-(3-(4-ammo~3-(2-fluoro-4-phenoxyphenyO-lH-

pyrazolo[3J4-d]pyrimidin~3"yllpiperid3ne-I-carbonyl)-4-melhylpent-2-enenitriie; 

(R)-methyl 4~(5-(3-(4-amino-3-(2~fluoro-4-phenoxyphenyI)-lH-pyrazolo[3,4-

d]pyrimidin-1 -yOpiperidm-1 -y l)-4-cyano-2-methyl-5-oxopent-3~en-2~y l)piperazine-1 -

carboxylate; / 

25 (S)-methyl 4~(5-(3-(4-araino-3-(2-fluoro-4-phenoxypheny0-lH-pyrazolo[3!4-

djpyrimidin-1 -yl)piperidin-1 -yl)-4-cyano-2-methyl-5-oxopent-3-en-2-yl)piperazine-1 -

carboxylate;/ 

(R^-2-(3-(4-arnino-3-(2-fluoro~4-phenoxyphenyI)~lH-pyrazolo[3,4-d]pyrimidin-l~ 

y0pipei^ine-l-carbonyl)-4,4-dimethyl-5-morpholinopent-2-enenitrile; 

30 (S)-2H3-(4-arnmo-3-(2-fluoro-4-phenoxyphenyl)-lH-pyrazolo[3,4-d]pyrimidm-l-

y0piperidme-l-carbonyl)-4,4-dimethyl-5-morpholinopent-2-enenitrile; 

/ and/or of any pharmaceutically acceptable salt thereof. 
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the compound is chosen from: / 

2-[(2RS)-2-[[4-amino-3-(2-fIuoro-4-phenoxyphenyl)pyrazolo[3)4-d]pyrimidir/l-yl]-

methyI]pyrrolidine-l-carbonyl]-4-methy]-4-(4-methylpiperazin-l-y])pent-2-enenitolIe; 

5 2-t(2S)-2-[[4-amino-3-(2-fluoro-4-phenoxyphenyl)pyrazoIo[3,4-d]pyrinndin-l-yl]-

methyl]pyjToIidine~l-carbonyl]-4-methyl-4-(4-methylpiperazin-l-yl)pent-2-?nenitriIe; 

2-[(2R)-2-[[4-amino-3~(2-fluoro-4~phenoxyphenyl)pyrazolo[3,4-d|pyrimidin-l-yI]-

methyl]pyrrolidine4~carbonyI]-4-methyl-4-(4-methylpiperazin-l-y])pent-2-enenitriIe; 

2-[(2RS)-2-[[4-amino-3-(2-fluoro-4-phenoXy-phenyI)pyrazok>[3,4-d]pyrimidin-I-

10 yI]methyl]pyrroIidine-l-carbonyl]-4-methyl-4-piperazin-l-yl-pM(t-2-enenitrile; 

2-[(2S)-2-[[4-amino-3-(2-fluoro-4-phenoxy-phenyl)pwazolo[3,4-^]pynmidin-l-

yl]methyl]pyrrolidine-l-caibonyl]-4-methyl-4-piperazin-lyyl-pent-2-eneniti-ile; 

2-[(2R)~2-[[4-amino-3-(2-fluoro~4~phenoxy-phenyl)pyrazolo[3,4-d]pyrimidin-l" 

yl]methyl]pyrrolidine-l-carbonyl]-4-methyl-4-piperazin-l-yl-pent-2-enenitrile; • 

15 2-[(2RS)-2-[[4-amino-3-(2-fluoro-4-pheno£y-phenyl)pyrazolo[3,4-d]pyrimidin-l-

yl]methyl]pyrrolidine-l-carbonyl]-4-methy]-4/imethyl(oxetan-3-yI)amino]pent-2-enenitrile; 

2-[(2S)-24[4-amino-3-(2-fluoro-4-pKenoxy-phenyl)pyrazolo[3,4-d]pyrimidin-1 -

yl]methyI]pyrrolidine-l-carbonyl]-4-mejnyl-4-[methyl(oxetan-3-yI)amino]pent-2~enenitrile; 

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

20 yl]methyI]pyrroIidine-l-carbonylv4-methyl-4-[methyI(oxetan-3-yl)ammo]pent-2~enenitrile; 

2-[(2RS)-2-[[4-amino-M2-fluoro-4-phenoxy-phenyl)pyrazolo[3,4-d]pyrimidin-l-

yl]methyl]pyrrolidine-l-cartronyl]-4-methyl-4-(oxetan-3-yIamino)perit-2-enenitrile; 

2-[(2S)-2-[[4-amino-3-(2-fluoro-4-phenoxy-phenyl)pyrazolo[3,4-d]pyrimidin-l-

yI]methyl]pyrrolidine-/-carbonyl]-4-methyl-4-(oxetan-3-ylamino)pent-2-enenitrile; 

25 2-[(2R>2-[J/4-amino-3-(2~fluoro-4-phenoxy-phenyI)pyrazoIo[3,4-d]pyrimidin-l-

yl]methyl]pyrrolraine-l-carbonyI]-4-methyl-4-(oxetan-3-ylamino)pent-2-enenitrile; 

2-[(3RS)-3-[4-amino-3-(2-fluoro-4~phenoxy-phenyl)pyrazolo[3,4-d]pyrimidin-l-

yl]piperidine-l-carbonyl]-4-methyl-4-[methyI(oxetan-3-yl)amino]pent-2-enenitrile; 

2-[(3R)-3-[4-amino-3-(2-fluoro-4-phenoxy-phenyl)pyrazolo[3(4-d]pyrimidin-l-

30 yl]pi|4ridine-l»carbonyl]-4-methy]-4-[methyl(oxetan-3~yi)amino]pent~2-enenitrile; 

/ 2-[(3S)-3-[4-amino-3-(2-fluoro-4-phenoxy-phenyl)pyrazolo[3J4-d]pyrimidin-l-

/yl]piperidine-l-carbonyl]-4-methyl-4-[methyl(oxetan-3-yl)amino]pent-2-enenitrile; 
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2-[[(3RS)-3-{4-amino-3-(2-fluoro-4-phenoxyphenyl)-lH-pyrazolo[3,4-d]-pyrimidin; 

l-yl]-piperidin-l-yl]carbonyl]-4-methyl-4-(4-methyIpiperazin-l-yl)pent-2-enenitrile; ^ 

2-[[(3R)-3-[4-amino-3-(2-fluoro-4-phenoxyphenyI)-lH-pyrazolo[3,4-d]-pyrimiain-l-

yl]-piperidin-l-yl]carbonyl]-4-methyl-4-(4-methylpiperazm-l-yl)pent~2»enenitrilej/ 

5 2-[[(3S)-3-[4-amino-3-(2-fluoro-4-phenoxyphenyl)-lH-pyrazolo[3,4-d]-^fyrimidin-l-

yl]-piperidin-l-yl]carbony]]-4-methyl-4-(4-methyIpiperazin-l-yl)pent-2-eneaitrile; 

2-((RS)-3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-lH-pyrazolo[S^-d3pyrimidin-l-

y l)piperidine-1 -carbonyl)-4-methy l-4-(piperazin- 1 -yl)pent-2-enenitrile/ 

2-((R)-3-(4-amino-3-(2-fluoro~4-phenoxyphenyl)-lH-pyrazjzrfo[3,4~d]pyrimidin-l-

10 yI)piperidine-l-carbonyl)-4-methyl-4-(piperazin-l-yI)pent-2-enenitriIe; 

2-((S)-3-(4-amino-3-(2-fluoro-4-phenoxypheny])-iH^yrazolo[3,4-d]pyrimidin-l-

y l)piperidine-1 -carbonyl)~4-methy l-4-(piperazin- \ -yl)peny2-enenitrile; 

(RS)-2-(2-((4-amino-3-(2-fIuoro-4-phenoxyphepyl)-lH-pyrazoIo[3,4-d]pyrimidin-l-

yl)methyl)pyrrolidine-l-carbonyl)-4-(ethy](oxetan-3/yl)amino)-4-methylpent-2-.enenitrile; 

15 (S)-2-(2-((4-amino-3-(2-fluoro-4-phenoxvphenyI)-lH-pyrazolo[314-d]pyrimidin-l-

yl)methyl)pyrrolidine-l-carbony])-4-(ethyl(ox£tan-3-yi)amino)-4-methy]pent-2-enenitriie; 

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

yI)methyl)pyrroIidine-l-carbonyl)-4-(etjayl(oxetan-3-yl)amino)-4-methyIpent-2~enenitrile; 

(RS)-2-(3-(4-amino-3-(2-fluQro-4-phenoxyphenyl)-lH-pyrazolo[3,4-d3pyrimidin-l-

20 yl)piperidine-l-carbonyl)-4-methvi/-4-(ethyl(oxetan-3-yl)amino)pent-2-enenitrile; 

(S)-2-(3-(4-aminO"3~(2/Fluoro-4-phenoxyphenyl)-lH"pyrazoio[3,4-d]pyrimidin-l-

yl)piperidine-l-carbonyl)-4-7lTiethyl-4-(ethyl(oxetan-3-yl)amino)pent-2-enenitrile; 

(R)-2-(3-(4-amino(-3-(2-fluoro-4-phenoxyphenyl)-lH-pyrazolo[3,4-d]pyrimidiii-l-

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

25 (RS)-2-(3-^4~amino-3-(2-fluoro-4-phenoxyphenyl)-lH-pyrazolo[3,4-d]pyrimidin-l" 

yI)piperidine4-aarbonyl)-4-methyI-4-(2-oxa-6~azaspiro[3.3]heptan-6-yl)pent-2-enenitriIe; 

(S)-2^3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-lH-pyrazolo[3J4-d]pyrimidin-l-

yI)piperidkie-l-carbonyl)-4-methyl~4~(2-oxa-6-azaspiro[3.33heptan-6-yl)pent-2-enemtriIe; 

/R)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-lH-pyrazolo[3,4-d]pyrimidin-l-

30 yl)pk>eridine~l~carbonyl)-4-methyl-4-(2-oxa-6~azaspiro[3.3]heptan-6-yl)pent~2-enenitrile; 

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

/yl)methyl)pyrroIidme-I-carbonyi)~4-methyl-4-(2-oxa-6-azaspiro[3.3]heptan-6-yl)pent-2-

/ enenitrile; 
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yi)methyl)pyrrolidine-l-carbonyI)-4-methyI-4-(2-oxa-6-azaspiro[3.3]heptan-6-yI)pent-2/ 

enenitrile; / 

(R)-2-(2-((4-amino-3-(2-fIuoro-4-phenoxyphenyl)-l.H-pyrazoIo[3,4-d]pyrirt(idin-l-

5 yl)methyI)pyrrolidine-1 -carbony i)-4-methyl-4-(2-oxa-6-azaspiro[3.3]heptan-6-/()pent-2-

enenitrile; / 

2~[(2RS)-24[4-amino-3-(2-nuoro-4-phenoxypheny])pyrazolo[3,4/a]pyrimidin~l-yl]~ 

methyl]pyrrolidine-l-carbony}]-4-methyl-4~(4-ethylpiperazin-l-yl)per/~2-enenitrile; 

2-[(2S)-2-[[4-amino-3-(2-fluoro-4-phenoxyphenyl)pyrazolp{3,4-d]pyrimidm-l-yI]" 

10 methyl]pyrrolidine-l-carbonyl]-4-methyl-4-(4-ethylpiperazin-l-yl)pent-2-enenitrile; 

2-[(2R)-2-[[4-amino-3-(2-fluoro-4~phenoxyphenyl)pWazolo[3,4-d]pyrimidin-l~yl]-

methyl]pyrrolidine-l-carbony]]-4-methyl-4-(4-ethylpipera#n-l-y!)pent~2-enenitri]e; 

2-[[(3RS)-3-[4-amino-3-(2-fluoro-4-phenoxyphgnyl)-lH-pyrazoIo[3,4-d]-pyrimidin-

1 -yl]-piperidin-I -yl]carbonyl]-4-methyl-4-(4-ethylpk>erazin-1 -yl)pent-2-enenitrile; 

15 2-[[(3R)~3-[4-amino-3-(2-fluoro~4-pheno^phenyl)-]H-pyrazolo[3J4-d]-pyrimidin-l-

yl]-piperidin-l-yl]carbonyl3-4-methyl-4-(4-etbylpiperazin-l-yl)pent-2-enenitrile; 

2-[[(3S)-3-[4-amino-3-(2-fluoro-4-pnenoxyphenyl)-lH-pyrazoIo[3,4-d]-pyrimidin-l-

yl]-piperidin-l-yI]carbonyl]-4-methyl-4/(4-ethylpiperazin-l-yl)pent-2-enenitrile; 

(RS)-2-(3-(4-amino-3-(2-flu^o-4-phenoxyphenyi)-lH-pyrazolo[3,4-d]pyrimidin-i-

20 yl)piperidine-1 -carbonyI)-4-methyl-4-(oxetan-3-yl)aminopent-2-enenitrile; 

(S)-2-(3-(4-amino-3-(2/tluoro-4-phenoxyphenyl)-lH-pyrazolo[3,4-d]pyrimidin-l-

yl)piperidine-l-carbony])-4/methyl-4-(oxetan-3-yl)aminopent-2-enenitrile; 

(R)-2-(3-(4-amini/3-(2-fluoro-4-phenoxyphenyl)-lH-pyrazoIo[3(4-d]pyrimidin-l~ 

yl)piperidine-l-carbonyi)-4-methyl-4-(oxetan-3-yl)aminopent-2-enenitriIe; 

25 (RS)-2-(2-^4-amino-3-(2-fluoro-4-phenoxyphenyl)-lH-pyrazolo[3,4~d]pyrimidin-l-' 

yl)methyl)pyrroKdine-l-carbonyl)-4-(cyelopropyl(oxetan-3-yi)amino)-4-methylpent-2-

enenitrile; / 

(R^2-(2-((4-araino-3-(2-fluoro-4-phenoxyphenyl)-1 H-pyrazolo[3,4-d]py rimidin-1 -

yI)methyl)pyrroiidine-l-carbonyl)-4-(cyclopropyl(oxetan-3-yl)amino)-4-methy}pent-2-

30 eneaitrile; 

/ (S)-2-(2-((4-amino-3-(2-fluoro-4-phenoxyphenyl)-lH-pyrazolo[3,4-d]pyrimidin-l-

/ yl)methyl)pyrrolidine-l-carbonyl)-4-(cyclopropyl(oxetan-3-yl)amino)-4-methylpent-2-

/ enenitrile; 
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(RS)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-lH-pyrazolo[3,4-d]pyrimidin-l 

yl)piperidine-l-carbonyI)~4-(cyclopropyI(oxetan-3-yl)amino)-4-methyjpent-2-enenitril&r 

(R)-2-(3-(4-amino-3-(2-fIuoro-4-phenoxyphenyI)-lH-pyrazolo[3,4-d]pyrimidm-I-

yI)piperidine-l-carbonyl)-4-(cyclopropyI(oxetan-3-yl)amino)-4-methylpent-2-enejflltrile; 

5 (S)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyI)-lH-pyrazolo[3,4-d3pyrimidin/l-

y])piperidine-l-carbonyl)-4-(cyclopropy}(oxetan-3-yl)amino)-4-methylpent^-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-fIuoro-4-phenoxyphenyl)pyrazofo[3,4-d]pyrimidin-l-yl]-

10 methyl]pyrrolidine-l-carbonyl]-4-methyl-4-(4-methylpiperazin-4-yl)pent-2-enenitrile; 

2-[(2S)-2-[[4-amino-3-(2-fluoro-4-phenoxyphenyl)pyrazoio[3,4-d]pyrimidin-l-yl]-

methy I]pyrroIidine-1. -carbonyl]-4-methyl-4-(4-methylpipe/azin-1 -yl)pent-2-enenitrile; 

2-[(2R)-2-[[4-amino-3-(2-fluoro-4-phenoxyphe*fyl)pyrazolo[3,4-d]pyrimidin-l-yl3-

methyl]pyrrolidine-l-carbonyl]-4-methyI-4-(4-metl^lpiperazin-l-yl)pent-2-enenitrile; 

15 2-[(2RS)~2-[[4-aminO"3-(2"fluoro-4-phengwy-phenyI)pyrazolo[3,4-d3pyrimidin-l-

yl]methyl]pyrro3idine-l-carbonyl]-4-methyl-44>iperazin-l -yl-pent-2-enenitrile; 

2-[(2S)-2-[[4-amino-3-(2-fluoro-4-pnenoxy-phenyl)pyrazoIo[3,4-d3pyrimidin-l-

y!3methyI]pyrrolidine-1 -carbonyl]-4-metnyl-4-piperazin-1 -yl-pent-2-enenitrile; 

2-[(2R)-2-[[4-amino-3-(2-flu^ro-4-phenoxy-phenyl)pyrazoIo[3,4-d]pyrimidin-l-

20 yl]methyl]pyrrolidine-1 -carbony Il/4-methyl-4-piperazin-1 -yl-pent-2-enenitrile; 

2-[(2RS)-2-[[4-amino-3H2-fluoro-4-phenoxy-pheny])pyrazolo[3,4-d3pyrimidin-l-

yl]methyl3pyrrolidine- l-carik)nyI]-4-methyl-4-[methyl(oxetan-3-yl)amino]pent-2-enenitrile; 

2-[(2S)-2-[[4-amino-3-(2-fliioro-4-phenoxy-phenyl)pyrazolo[3,4-d]pyrimidin-l-

yI]methyl3pyrrolidin.e/l-cai-bonyl]-4-methyI-4-[methyl(oxetan-3-yI)amino3pent-2-enenitrile; 

25 2-[(2R)-2-[[4-amino-3-(2-fluoro-4-phenoxy-phenyl)pyrazolo[3,4-d3pyrimidin-l-

yl]methyl]pyrrolidine-l-carbonyl3-4-methyl-4-[methyl(oxetan-3-yl)amino]pent-2-enenitrile; 

2-[(2RS)-2-[[4-amino-3-(2-fluoro-4-phenoxy-phenyl)pyrazoio[3,4-d3pyrimidin-l-

yl]methylj^yrrolidine-l-carbonyl]-4-methyl-4-(oxetan-3-y]amino)pent-2-enenitrile; 

/2-[(2S)-2-[[4-amino-3-(2-fluoro-4-phenoxy-phenyl)pyrazolo[3,4-d]pyrimidin-l-

30 yl]mfithyl]pyrroiidine-l-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-l-

/ yl3methy]]pyrrolidine-l-carbonyl]-4-methyl-4-(oxetan-3-yIamino)pent-2-enenitrile; 
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2-[(3RS)-3-[4-ammo-3-(2-f]uoro-4-phenoxy-phenyl)pyrazolo[3,4-d]pyrimidm-l-

yl]piperidine-l-carbonyl]-4-methyl-4-[methyl(oxetan-3-yl)amino]pent-2-enenitrile; / 

2-[(3R)-3-[4-amiiio-3-(2-fIuoro-4-phenoxy~phenyl)pyrazolo[3J4~d]pyrimidin"/-

yl]piperidine-l-carbonyl]~4-methyl-4-[methyl(oxetan-3-yl)amino]pent-2-enenitrile< 

5 2-[(3S)-3-[4~amino-3-(2-fluoro-4-phenoxy~phenyl)pyrazolo[3,4-d]pyrimidin~l-

yI]piperidine-l-carbonyl]-4-methyl-4-[methyl(oxetan-3-yl)amino]pent-2-endnitrile; 

2-[[(3RS)-3-[4-amino-3~(2-fluoro-4-phenoxyphenyl)4H-pyrazolo{3!4-d]-pyrimidin~ 

1 -yl]-piperidin-1 -yI]carbonyl]-4-methyl-4-(4-methy Ipiperazin-1 -yi)pe^-2-enenitrile; 

2-[[(3R)-3-{4-amino-3-C2-fluoro-4-phenoxyphenyl)-lH~pyi^oIo[3,4-d]-pyrimidin-l-

10 yl]-piperidin-l-yl]carbonyl]-4-rnethyl-4-(4-methylpiperazin-l-y^)pent-2-enenitrile; 

2-[[(3S)"3-[4-amino-3-(2-fluoro-4-phenoxyphenyl)-lE4-pyrazoIo[3J4"d]-pyrimidin-l-

yl]-piperidin-l-y]]carbonyl]-4-methyl-4-(4-methyIpiperaz^i-l-yl)pent-2-enenitrile; 

2~((RS)-3-(4-ammo-3-(2-fluoro-4-phenoxyphen/l)-lH-pyrazolo[3,4~d]pyrimidm-l-

yl)piperidine-l-carbonyl)-4-methyl-4-(piperazin~l-yi5pent-2-enenitrile; 

15 2-((R)-3-(4-amino-3-(2-fluoro-4-phenoxWhenyl)-lH-pyrazolo[3,4"Ci]pyrimidin-l-

yl)piperidine-1 -carbonyl)-4-niethyl-4-(piperazm-l -yl)pent"2-enenitrile; 

2-((S)~3-(4~amino-3-(2-f3uoro~4~ph^oxyphenyl)-lH-pyrazolo[3,4-d]pyrimidin-3-

yl)piperidine-1 -carbony0~4-methyl-4-(mperazin-1 ~yl)pent-2~enenitrile; 

(RS)-2-(2-((4-amino-3-(2-f]u^ro-4-phenoxyphenyl)-lH-pyrazoIo[3,4-d]pyriraidin-l" 

20 yl)methyl)pyrrolidine-l-carbonyiy4-(ethyl(oxetan-3-y])aromo)-4-methylpent-2-enenitrile; 

(S)-2-(2-((4-amino-3-(24luoro-4-phenoxyphenyl)~ 1 H~py razo!o[3,4-d]pyrimidin-1 -

yl)methyl)pyrrolidine-l-carkfonyl)-4-(ethy!(oxetan-3-yl)amino)-4-raethylpent-2-enenitrile; 

(R)~2-(2-((4-amin6-3-(2-fluoro-4-phenoxyphenyO-lH-pyrazolo[3,4-d]p_yrimidin-l-

y0methy0pyrrolidine4-carbonyI)-4-(ethyi(axetan~3~y0ammo)~4~methylpent-2-enenitrile; 

25 (RS)-2-{3-^ammo-3-(2-ffuoro-4-phenoxyphenyl)~lH~pyrazolo[3,4-d]pyrimidin~l~ 

yl)piperidine-l-crarbonyl)-4-metbyl-4-(ethyl(oxetan-3-yl)amino)pent-2-enenitrile; 

(S)-243-(4-amino-3-(2-fliioro-4-phenoxyphenyl)-lH--pyrazolo[3)4-d]pyrimidin-l-

yOpiperidine-l-cai-bony])-4-methyI-4-(ethyl(oxetan-3-yl)amino)pent-2-enenitrile; 

/R)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-lH-pyrazolo[3,4-d]pyrimidin-l-

30 yOpiperidme~l-carbonyO-4-methyl~4~(ethyl(oxetan-3-yl)amino)pent-2-enemtrile; 

/ (RS)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-lH-pyrazolo[3,4-d]pyrimidin-l-

/yOpiperidine-l-carbonyI)-4-methyI-4-(2-oxa-6-azaspiro[3.3]heptan-6-y0pent-2-enenitrile; 

121 



V 

yl)piperidine-l-carbonyl)-4-methyl-4-(2-oxa-6-azaspiro[3.33heptari-6-yl)pent-2-enenitriJe; 

(R)-2-(3-(4-amino-3-(2-fIuoro-4-phenoxyphenyl)-lH-pyrazolo[3,4-d]pyrimidjn-l-

yI)piperidine-l-carbonyl)-4-methyi-4-(2-oxa-6-azaspiro[3.3]heptan-6-yI)pent-2-enaiitrile; 

5 (RS)-2-(2-((4-amino-3-(2-fluoro-4-phenoxyphenyI)-lH-pyrazolo[3(4-d]|iyrimidin-l-

yl)methyI)pyrrolidine-]-carbonyI)-4-methyl-4-(2-oxa-6-azaspiro[3.3]heptan76-yl)pent-2-

enenitrile; / 
(S)~2-(2-((4-amino-3-(2-f3uoro-4-phenoxyphenyl)-lH-pyrazolo{3,4-d]pyrimidin-l-

yi)rnethyI)pyrroIidine~i-carbonyl)-4-methyl-4~(2-oxa-6-azaspiro[3.3]heptan-6-yl)pent-2-

10 enenitrile; / 
(R)-2-(2-((4-amino-3-(2-fluoro-4-phenoxyphenyI)-lHi!pyrazolo[3,4-d]pyrimidin-l-

yl)methyl)pyrroUdine-l-carbonyl)-4-methyl~4-(2-oxa-6~azaspiro[3.3]heptan-6-yl)pent-2-

enenitrile; / 
2-[(2RS)-2-[[4-amino-3-(2-fluoro-4-phenoxyphenyl)pyrazoIo[3,4-d]pyrimidin-l-yl]-

15 methyI]pyrrolidine-]~carbonyl]"4-raethyI-4-(4~ethylpiperazin-l-yl)pent-2~enenitrile; 

2-[(2S)-2-[[4-amino-3-(2-fIuoro-4-pheifoxyphenyI)pyrazolo[3)4-d3pyrimidin-l-yl]-

methyl3pyrrolidine-l-cait)onyl]-4-methyl-4^4-ethylpiperazin-l-yI)periit-2~enenitrile; 

2-[(2R)-2-[[4-amino-3-(2-fIuoro^-phenoxyphenyl)pyrazolo[3,4-d3pyrimidin-l-yl]-

methyl]pyrroIidine-l-carbonyl]~4-memyl-4-(4-ethylpiperazin~l-yl)pent-2-enenitrile; 

20 2-[[(3RS)-3-[4-amino-3-(2^nuoro-4-phenoxyphenyl)-lH"pyrazolo[3,4-d]-pyrimidin-

1 -y3]~piperidin~1 -yl]carbonyl]-^-methyI-4-(4~ethylpiperazin-1 ~yi)pent-2-enenitrile; 

2-[[(3R)-3-[4-amino/3~(2-fIuoro-4-phenoxyphenyl)-lH-pyrazolo[3,4-d]-pyrimidin-l-

yl]-piperidin-l-yl]carboiwl]-4-methyl-4-(4-ethyIpiperazin-l-yI)pent-2-enenitrile; 

2-[[(3S)-3~[4-amino-3-(2-fluoro-4-phenoxyphenyl)~lH-pyrazolo[3,4-d]-pyrimidin-l-

25 yl]-pipendin-l-yllc/rbonyl]-4-methyl-4-(4-ethylpiperazin-l-yl)pent-2-enenitrile; 

(RS)-2-GH4-ammo-3-(2-fluoro-4-phenoxyphenyl)-lH-pyrazolo[3,4~d3pyrimidin-l-

yl)piperidine-/~carbonyl)-4-methyl-4-(oxetan~3-yl)aminopent-2~enemtrile; 

(S/2-(3"(4-amino-3-(2-fluoro-4-phenoxyphenyl)-lH-pyrazolo[3,4-d]pyrimidin-l~ 

yl)piperfaine-l-carbonyl)-4-methyl-4-(oxetan-3-yl)aminopent-2-enenitrile; 

30 / (R)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-lH-pyrazolo[3,4~d]pyrimidin-l-

v^piperidine-l-carbonyl)-4-methyl-4-(oxetan-3-yl)aminopent-2-enenitrile; 
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yl)methyl)pyrro]idine-l-carbonyl)-4-(cyclopropyl(oxetan-3-yl)amino)-4-methylpent-2- / 

enenitrile; / 
(R)-2-(2-((4-amino-3-(2-fluoro-4-phenoxyphenyl)-lH-pyrazolo[3,4-d]pyriHiidin-l-

5 yl)methyI)pyrrolidine-l-carbonyl)-4-(cyclopropyl(oxetan-3-yl)amino)-4-methyJpent-2-

enenitrile; / 

(S)-2-(2-((4-amino-3-(2-fluoro-4-phenoxyphcnyl)-lH-pyrazolo[3^-d]pyrimidin-l-

yl)methyl)pyrrolidine-l-carbonyl)-4-(cyclopropyl(oxetan-3-yl)aminoV4-methylpent-2-

enenitrile; ' / 

10 (RS)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-lH-ograzolo[3,4-d]pyrimidin-l-

yl)piperidine-l-carbonyl)-4-(cyclopropyl(oxetan-3-yl)aminoV4-methylpent-2-enenitriIe; 

(R)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyI)~lH-pyrazolo[3,4-d]pyrimidin-l-

yl)piperidine4-carbonyl)-4-(cycIopropy](oxetan-3-yl)amino)-4-methyIpent~2~enenitrile; 

(S)-2-(3-(4-amino-3-(2-fluoro-4-phenoxypheny])-lH-pyrazolo[3,4-d]pyrimidin-l-

15 yl)piperidine- l-carbonyl)-4-(cyclopropyl(oxetan-^yl)amino)-4-methylpent-2-enenitrile; 

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

10. A Z isomer of any of: / 

2-[(2RS)-2-[[4~ammo-3~(2-f]uor0-4-phenoxyphenyl)pyrazolo[3,4-d]pyrimidin-l~yl]-

methyl]pyrrolidme-1 -carbonyI]-4-memy l-4-(4-methylpiperazin-1 -yl)pent-2-enenitrile; 

20 2-[(2S)-2-[[4-amino~3-(2-fmoro-4-phenoxyphenyl)pyrazolo[3,4-d]pyrimidin-l-yl]-

methyl]pyrrolidine-1 -carbonyl]/4~methyl-4-(4-methylpiperazin~ 1 ~yl)pent-2-enenitrile; 

2-[(2R)~2-[[4-ammo76-(2-fiuoro-4-phenoxyphenyl)pyrazolo[3J4-d3pyrimidin-l-yl]-

methyl]pyrrolidine-l-carjz(onyl]-4-methyl-4-(4-methylpiperazin-l-yl)pent-2-enenitrile; 

2-[(2RS)-2-[[4^amino-3-(2-fluoro-4-phenoxy-phenyI)pyrazoIo[3J4-d]pyrimidin~l-

25 yl]methyI]pyrroliditfe-l~carbonyl]-4-methyl-4-piperazin-I-yI~pent-2-enenitrile; 

2-[(2S)-24[4-amino-3-(2-fluoro-4-phenoxy-phenyI)pyrazoIo[3,4-d]pyrimidin-l-

yl]methyl]pyrfx)lidine-1 -carbonyl]-4-methyl-4-piperazin-1 -y l-pent-2-enenitriIe; 

2-K2R)-2-[[4-amino-3-(2-fluoro-4-phenoxy-phenyl)pyrazoIo[3,4-d]pyrimidin-l-

yl]meth/l]pyrrolidine~l~carbonyl]-4-methyl-4-piperazin~l-yl-pent-2-enenitrile; 

30 / 2-[(2RS)-2-[[4-ammo-3-(2"fiuoro-4-phenoxy-phenyl)pyrazolo[3,4-d]pyrimidin-l-

yWmethyl]pyrrolidine~l-carbonyI]~4~methyl-4-[methyl(oxetan-3-yl)ammo]pent-2-eiienitrile; 

/ 2-[(2S)-2-[[4-amino-3-(2-fluorO'4»phenoxy-phenyl)pyrazolo[3,4-^3pyrimidin-l-

/ yl]methyl]pyrrolidine-l-carbonyl]-4-methyl-4-[methyl(oxetan-3-yl)amino]pent-2-enenitrile; 
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2-[(2R)-2-[[4-amino-3-(2-fluoro-4-phenoxy-phenyI)pyrazolo[3,4-d]pyrimidin-l-

y]]methyl]pyrrolidine-l-carbonyl]-4-methyI-4-[methyl(oxetan-3-yl)amino3pent-2-enenitrfle; 

2-[(2RS)-2-[[4-amino-3-(2-fluoro-4-phenoxy-phenyI)pyrazoIo[3,4-d]pyrinridij/l-

yl]methyI]pyrrolidine-l-carbonyI]-4-methyl-4-(oxetan-3-ylamino)pent-2-enenitri1e? 

5 2-[(2S)-2-[[4-amino-3-(2-fIuoro-4-phenoxy-phenyl)pyrazolo[3,4-d]pyrinndin-l-

yl]methyl]pyrrolidine-l-carbonyl]-4-methyl-4-(oxetan-3-ylamino)pent-2-enemtrile; 

2-[(2R)-2-[[4-amino-3-(2-fluoro-4-phenoxy-phenyI)pyrazolo[3,4-j2]pyrimidin-l-

yl]methyl]pyrrolidine-l-carbonyl]-4-methyl-4-(oxetan-3-yIamino)pent/2-enenitrile; 

2-[(3RS)-3-[4-atnmo-3-(2-fluoro-4-phenoxy-phenyl)pyrazoJo[3,4-d]pyrimidin-l-

10 yl]piperidme-l-carbonyI]-4-methyI-4-[methyl(oxetan-3-yl)amirKJ]pent-2-enenitrile; 

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

yl]piperidine-l-carbonyl3-4-methyl-4~[methyl(oxetan-3-yl)amino]pent-2-enenitrile; 

2-[(3S)-3-[4-amino-3-(2-fluoro-4-phenoxy-pheDyl)pyrazolo[3,4-d]pyrimidin-l-

yl]piperidine-l-carbonyl]-4-methyI-4-[methyl(oxeta^3-yl)amino]pent-2-enenitrile; 

15 2-[[(3RS)-3-[4-amino-3-(2-fluoro-4-phem»xyphenyl)-lH-pyrazoIo[3>4-d]-pyrimidin-

l-yl]-piperidin-l-yl]carbonyl]-4-methyl-4-(4-^thylpiperazin-l-yl)pent-2-enenitriIe; 

2-[[(3R)-3-[4-amino-3-(2-fluoro-4-pnenoxyphenyl)-lH-pyrazolo[3,4-d]-pyrimidin-l-

yl]-piperidin"l"yl]carbonyl]-4-methyi-4/(4-methylpiperazin-l~yl)pent-2-enenitrile; 

2-[[(3S)-3-[4-amino-3-(2-fluoro-4-phenoxyphenyI)-lH-pyrazolo[3,4-d]-pyrimidin-l-

20 yl]-piperidin-l-yI]carbonyl]-4-matnyl-4-(4-methylpiperazin-l-yl)pent-2-enenitrile; 

2-((RS)-3-(4-amino-3-^fluoro-4-phenoxyphenyl)-lH-pyrazoIo[3,4-d]pyrimidin-l-

yl)piperidme-l-carbonyi)-zMriethy]-4-(piperazin-l-yl)pent-2-enetiitrile; 

yl)piperidine-l-carboflyl)-4-methyl-4-(piperazin-l-yl)pent-2-enenitrne; 

25 2-((S)-3-(^mino-3-(2-fluoro-4~phenoxyphenyl)-lH-pyrazoIo[3,4-d]pyrirnidin-l-

yl)piperidine-l^arbonyl)-4-methyl-4-(piperazin-l-yI)pent-2-enenitrile; 

(RS)^(2-((4~amino-3-(2-fluoro~4~phenoxyphenyl)-lH-pyrazolo[3,4-d]pyrimidin-l-

yl)methyppyrrolidine-l-carbonyl)-4-(ethyl(oxetan-3-yI)amino)-4-methylpent-2-enenitrile; 

30 yl)rafethyI)pyrroHdine-l-carbonyl)-4-(ethyl(oxetan-3-yl)amino)~4-methylpent-2»enenitrile; 

/ (R)-2-(2-((4~aminor3-(2-fluoro~4"phenoxyphenyl)-lH-pyrazolo[3,4-d}pyrimidin-l-

/ yl)methyl)pyrrolidine-l-carbonyl)-4-(ethyl(oxetan-3-yl)amino)-4-methylpent-2-enenitriIe; 
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(RS)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-lH-pyrazolo[3,4-d]pyrimidin-l/ 

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

(S)-2-(3-(4-amino~3-(2-fluoro-4-phenoxyphenylHH-pyrazolo[3/t-d]pyrimidin-l~ 

yl)piperidine-l-carbony!)-4-methyl-4-(ethyl(oxetaii-3-yl)amino)pent-2-enenitrile; / 

5 (R)-2-(3-(4~amino-3-(2-fIuoro~4-phenoxyphenyl)-lH-pyrazoIo[3>4~d]pvnmidin-l-

yl)piperidine-l-carbon.yl)-4-methyl-4-(ethyI(oxetan-3-yl)amino)pent-2-enenixrile; 

(RS)-2-(3-(4-amino-3-(2-fIuoro-4-phenoxyphenyl)-lH-pyrazoloL3,4-d]pyrimidin-I-

yl)piperidine-i-carbonyI)-4-methyM-(2-oxa-6-azaspiro[3.3]heptan-67yl)pent-2-enenitriIe; 

(S)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-lH-pyrazeflo[3,4-d]pyrimidin-l-

10 y])piperidine-l-carbonyl)-4-methyI-4-(2-oxa-6-azaspiro[3.3]hep<!an-6-yl)pent-2-enenitri!e; 

(R)-2-(3-(4-amino-3-(2-fIuoro-4-phenoxyphenyl)-lH^yrazoIo[3,4-d]pyrimidin-l-

yI)piperidine-l-carbonyl)-4-methyl-4-(2-oxa-6-azaspiro[3/3]heptan-6-yI)pent-2-enenitriIe; 

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

yl)methyl)pyrrolidine-l-carbonyI)-4-methyl-4-(2-oxa-6-azaspiro[3.3]heptan-6-yI)pent-2-

15 enenitrile; / 

(S)-2-(2-((4-amino-3-(2-fluoro-4-phenoxyphenyI)-lH-pyrazolo[3,4-d]pyrimidin-]-

yl)raethyI)pyrrolidine4-carbonyl)-4-methvf-4-(2-oxa-6-azaspiro[3.3]heptan-6-yl)pent-2-

enenitrile; / 

(R)-2-(2-((4-amino-3-(2-fIuoro-4-phenoxyphenyl)-lH-pyrazolo[3)4-d]pyrimidin-l-

20 yl)methyl)pyrrolidine-l-carbonyiy4-methy3-4-(2-oxa-6~azaspiro[3.3]heptan-6-yl)pent-2-

enenitrile; / 

2-[(2RS)"2-[[4-amip6-3-(2~fluoro-4~phenoxyphenyl)pyrazolo[3,4"d]pyrimidin-l-yl]~ 

methyi]pyrrolidine- 3 -carbonyl]"4-methyl-4-(4-ethylpiperazin-1 -y l)pent-2-enenitriIe; 

2~[(2S)-2-[[4-jimino~3-(2-fluoro-4-phenoxyphenyl)pyrazolo[3,4-d]pyrimidin-l-yl]-

25 methyl]pyrrolidin&4-carbonyl]-4-methyl-4-(4-ethylpiperazin-l-yl)pent-2-enenitxile; 

2-[(2R)-2^[E4-amino-3-(2-fluoro-4-phenoxyphenyl)pyrazolo[3(4-d]pyrimidin~l-yl]-

methyllpyrrondine-1 -carbonyl]-4-methyl-4-(4-ethylpiperazin-1 -y l)pent-2-enenitrile; 

2-]4(3RS)-3-[4-amin{>3-{2-fluoro-4~phenoxyphenyI)-lH-pyrazolo[3,4-d]-pyrimidin~ 

l-ylj-piperidin-l-y]]carbonyl]-4-methyl"4~(4-ethylpiperazin-l-yl)pent-2-enenitrile; 

30 / 2-[[(3R)-3-[4-amino-3-(2-fluoro-4-phenoxyphenyl)-lH-pyrazolo[3,4~d]-pyrimidin-l-

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

/ 2-[[(3S)-3-[4-amino-3-(2-fluoro-4-phenoxyphenyl)-lH-pyrazo]o[3,4-d]-pyrimidin-l-

/ yl]-piperidin-l-yI]carbonyl]-4-methyl-4-(4-ethylpiperazin-l-yl)pent-2-enenitrile; 
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(RS)-2-(3-(4-amino-3-(2-fiiioro-4-phenoxyphenyl)-lH-pyrazo]o[3,4-d]pyrimidin-ly/ 

yl)piperidine-l-carbonyI)-4-methyl"4-(oxetan-3-yl)aminopent-2-enenitriIe; / 

(S)-2-(3-(4-araino-3-(2-fluoro-4-phenoxyphenyj)-lH-pyrazolo[3,4-d]pyrimidin-l-

yl)piperidine-]-carbonyl)-4-methyl-4-(oxetan-3-yl)aminopent-2-enenitrile; / 

5 (R)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyI)-lH-pyrazolo[3,4-d]p\/imidin-l-

yl)piperidine-l-carbonyl)-4-methyl-4-(oxetan-3-yl)aminopent-2-enenitriIe; / 

(RS)-2-(2-((4-amino-3-(2-fluoro-4-phenoxyphenyl)-lH-pyrazoloJ3,4-d]pyrimidin-l-

yl)methyl)pyrrolidine-l-carbonyl)-4-(cyclopropyI(oxetan-3-yl)aminoV4-methylpent-2-

enenitrile; ' / 
10 (R)-2-(2-((4-araino-3-(2-fluoro-4-phenoxyphenyl)-lH-pyrazoIo[3,4-d3pyrimidin-l-

yl)methy0pyrrolidine-l-carbonyl)-4-(cyclopropyl(oxetan~3-yf)amino)-4-methylpent-2-

enenitrile; / 
(S)-2-(2-((4-amino-3-(2-fluoro~4-phenoxyphenyf)-lH-pyrazolo[3,4-d]pyrimidm-l-

yI)methyi)pyrroIidine-l-carbonyI)-4-(cyc{opropyi(oxetan-3-yf)amino)-4-methylpent-2-

15 enenitrile; / 
(RS)-2-(3-(4-amino-3-(2-fluoro-4-pheyfoxyphenyl)-lH-pyrazolo[3,4-d]pyrimidin-l-

yl)piperidine- ]-carbonyl)-4-(cyclopropyl(oxetan--3-yl)amino)-4-methylpent-2--enenitrile; 

(R)-2-(3-(4-amino-3-(2-fluoro-4/phenoxyphenyl)-lH-pyrazolo[3,4-d]pyrimidin-l-

yl)piperidine-l-carbonyl)-4-(cyclopre(pyl(oxetan-3-yl)amino)-4-methyIpent-2-enenitnle; 

20 (S)-2-(3-(4-amino-3-(2-flu6ro-4-phenoxyphenyl)-1 H-pyrazoIo[3,4-d]pyrimidin-1 -

yOpiperidine-l-carbonyl)-4-(cyelopropyl(oxetan~3-yI)amino)-4-methylpent-2-enenitrile; 

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

11. A compound cho/en from 2-[(2S)-2-[[4-amino-3-(2-fluoro-4-phenoxy-

phenyl)pyrazo3o[3,4-0pyrimidin-l-yl]methyl]pyrrolidine-l-carbonyl]-4-methyl-4-

25 [methyl(oxetan-3-y0amino]pent-2-enenitrile, or an (E) or (Z) isomer thereof, and/or a 

pharmaceutical!/acceptable salt of any of the foregoing compounds. 

12. An Ei^omer of 2-[(2S)-2-[[4-amino-3-(2-fluoro-4-phenoxy-phenyOpyrazolo[3,4-

d]pyrimidiii-l-yl]methyl]pyrrolidine-l-carbonyl]-4-methyl-4-[methyl(oxetan-3-

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

30 13. KZ isomer of 2-[(2S)-2-[[4-amino-3"(2-f!uoro-4-phenoxy-pheny0pyrazolo[3,4» 

dJpyrimidin-l-yl]methyl]pyrrolidine-l-carbonyl]-4-methyl-4-[methyl(oxetan-3-

/ yl)amino3pent-2-enenitrile and/or a pharmaceutically acceptable salt thereof. 
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14. A compound chosen from 2-[(3R)-3-[4-amino-3-(2-fluoro-4-phenoxy-

phenyl)pyrazolo[3,4-d]pyrimidin-l-yl]piperidine-l-carbonyl]-4-methyl-4-[methyl(oxetatf-3-

yl)aminojpent-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)pyraK)lo[3>4-

d]pyrimidin-l-yl]piperidine-l-carbonyl]-4-methyI-4-[methyl(oxetan-3-yl)amino]pent-2-

enenitrile and/or a pharmaceutically acceptable salt thereof. / 

16. A Z isomer of 2-[(3R)-3-[4-amho~3~(2-fluor6-4-phenoxy-phej*yl)pyrazolo[3,4-

d]pyrimi(Jin-l-yl]piperidine-l-carbonyl]-4-methyl-4-[methyl(oxetar(-3-yl)amino]pent-2-

enenitrile and/or a pharmaceutically acceptable salt thereof. / 

pyrazolo[3,4-d3-pyrimidin-l-yl]-piperidin-l-yl]carbonyl]-^-methyl-4-(4-methylpiperazin-l-

y])pent-2-enenitrile, or an (E) or (Z) isomer, and/or a pharmaceutically acceptable salt of any 

of the foregoing compounds. / 

18. An E isomer of 2-[[(3R)-3-[4-amino-3-(2?«uoro-4-phenoxyphenyI)-lH-pyrazoIo[3>4-

d]-pyrimidin- l-yl]-piperidin- l-yl3carbonyl]-4/methyl-4-(4-methylpiperazin-1 -yI)pent-2-

enenitrile and/or a pharmaceutically acceptable salt thereof. 

19. A Z isomer of 2~[[(3R)-3-[4-armiw-3-(2-fluoro-4-phenoxyphenyl)-lH-pyrazoIo[3,4-

d]-pyrimidin-l-yl]-piperidin-l-yl]caroonyl]-4-methyl-4-(4-methylpiperazin-l-yl)pent-2-

enenitrile and/or a pharmaceutically acceptable salt thereof. 20. A compound chosen from 

2-E[(3R)-3-[4-amino-3-(2-fluMO-4-phenoxyphenyl)-lH-pyrazolo[3,,4-d]-pyrimidin-l-yl]-

piperidin-l-yl]carbonyl]-4-;nethyl-4-(piperazin-l-yl)pent-2-enenitriIe( or an (E) or (Z) 

isomer, and/or a pharmaceutically acceptable salt of any of the foregoing compounds. 

21. An E isomer rat 2-[[(3R)-3-[4-amino-3-(2-fluoro-4-phenoxyphenyl)-lH-pyrazolo[3,4-

dj-pyrimidin-l-yi37piperidin-l-yl]carbonyl]-4-methyl-4-(piperazin-l-yl)pent-2-enenitrile 

and/or a pharmaceutically acceptable salt thereof. 

22. A Z isomer of 2-[[(3R)~3~[4-amino-3~(2~fluoro-4-phenoxyphenyl)-lH-pyrazolo[3,4-

d]-pyrimi^n-l-yl]-piperidin-l-yI]carbonyl3-4-methyl-4-(piperazin-l-yl)pent-2-enenitrile 

and/or/pharmaceutically acceptable salt thereof. 

25. A compound chosen from (R)~2-(3-(4-amino~3~(2-fluoro-4-phenoxyphenyl)-lH-

pyrazolo[3,4-d]pyrimidin-l-yl)piperidine-l-carbonyl)-4-methyM-(4-(oxetan-3-yl)piperazin-
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any of the foregoing compounds. / 

24. An E isomer of (R)-2-(3-(4-amino-3-(2-fIuoro-4-phenoxyphenyl)-lH-pyrazolo{3J4-

d]pyrimidin-1 -yl)piperidine-1 -carbonyl)-4-methyl-4-(4-(oxetan-3-yl)piperazin-1 -vOpent-2-

5 enenitrile and/or a pharmaceutically acceptable salt thereof. / 

25. A Z isomer of (R)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-lH-j4yrazolo[3,4-

d]pyrimidin-1 -yOpiperidine-1 -carbonyl)-4-methyI-4-(4-(oxetan-3-y Opipsrazin-1 -y l)pent-2-

enenitrile and/or a pharmaceutically acceptable salt thereof. / 

26. A compound chosen from (R)-2-(3-(4-amiho-3-(2-fhioro-4->phenoxyphenyl)-lH-

10 pyrazoIo[3,4-d]pyrimidm-l-yl)piperidme-l-carbonyl)-4-methyl-4-(4-(oxetan-3-yl)piperazin-

l-yl)pent-2-enenitri!eand/or a pharmaceutically acceptable salt of any of the foregoing 

compounds. / 

27. A compound chosen from 2-[[(3R)-3-[4-ammo-X-(2-fluoro-4-phenoxyphenyl)-lH-

pyrazolo[3,4-d]-pyrimidin~J~y]]-piperidin-l-yl]carb^nyl]-4-rr)ethyi-4-(4-methyipiperazin-l-

15 yl)pent-2-enenitrile and/or a pharmaceutically acpeptable salt of any of the foregoing 

compounds. / 

28. A compound chosen from 2-[[(3R)->3~[4-amino-3-(2-fluoro-4-phenoxyphenyi)-lH-

pyrazolo[3,4-d]-pyrimidin-l-yl]-piperidm-l-yl]carbonyl]-4-methyl-4-(piperazin-l-yl)pent-2-

enenitrile and/or a pharmaceutically Acceptable salt of any of the foregoing compounds. 

20 29. A pharmaceutical composition comprising a compound and/or a pharmaceutically 

acceptable salt of any one of Claims 1 to 28 of any of the foregoing compounds, and a 

pharmaceutically acceptabl/excipient. 

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

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

25 pharmaceutical composition comprising a compound, or an (E) or (Z) isomer thereof, and/or' 

pharmaceutical/acceptable salt of any of Claims 1 to 28 and a pharmaceutically acceptable 

excipient in ̂ therapeutically effective amount. 

31. The method of claim 30 wherein the tyrosine kinase is BTK. 

32. /the method of Claim 31 wherein the disease is chosen from autoimmune diseases, 

30 inflammatory diseases, and cancers. 

33. 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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disease, psoriasis, and asthma. / 

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

disorders. / 

5 35. The method of Claim 34 wherein the proliferative disorders are chosen from diffuse 

large B cell lymphoma, follicular lymphoma, chronic lymphocytic lymphoma, chronic 

lymphocytic leukemia, B-cell prolymphocytic leukemia, small lymphocv/c lymphoma 

(SLL), multiple myeloma, B-cell non-Hodgkin lymphoma, lymphoplarfiascytic 

lymphoma/Waldenstrom macroglobulinemia, splenic marginal zon/lymphoma, plasma cell 

10 myeloma, plasmacytoma, extranodal marginal zone B cell lym^foma, nodal marginal zone B 

ceil lymphoma, mantle cell lymphoma, mediastinal (thymic) large B cell lymphoma, 

intravascular large B cell lymphoma, primary effusion lymphoma, burkitt 

lymphoma/leukemia, and lymphomatoid granulomatosis. 

36. The method of Claim 34 or 35 wherein the wfmpound 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 Claim/1 to 28 or a pharmaceutically acceptable salt 

thereof for use in the treatment of a disease mediated by a tyrosine kinase. 

38. The use of Claim 37 wherein/me tyrosine kinase is BTK. 

20 39. The use of Claim 38 wherein the disease is chosen from autoimmune diseases, 

inflammatory diseases, and cancers. 

40. The use of Claim 39/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, 

25 psoriasis, and asthma. 

41. The us£/Of Claim 38 wherein the disease is chosen from B-cell proliferative disorders. 

42. The u^e of Claim 41 wherein the proliferative disorders are chosen from diffuse large 

B cell lymphoma, follicular lymphoma, chronic lymphocytic lymphoma, chronic lymphocytic 

leukemia, B-cell prolymphocytic leukemia, small lymphocytic lymphoma (SLL), multiple 

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

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

/ extranodal marginal zone B cell lymphoma, nodal marginal zone B cell lymphoma, mantle 

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

granulomatosis. 
43. The use of claim 41 or 42 wherein the compound or pharmaceutically acceptable salt 

is administered in combination with one or more anti-cancer or anti-inflammatorwagents. 

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): 

(IA) 

10 where: 

15 

20 

-Z- is: 

Rc is: 

y or 
; and 

(a) -C(CH3)2-(47K4-piperazin-l-yl) where R4 is hydrogen, alkyl, alkoxyalkyl, 

haloalkyl, aikylsulfonyl, alxoxycarbonyl, acyl, or oxetan-3-yl and the piperazinyl ring is 

additionally optionally/substituted with one or two alkyl; 

(b) -C(GH3)2-(3-oxo-4-Ra-piperazin-l-yl) where Ra is hydrogen, alkyl, 

alkoxyalkyl, haloalkyl, or oxetan-3-yl and the piperazinyl ring is additionally optionally 

substituted wim one or two alkyl; 

(c)/ -C(CH3)2-NRboxetan-3-yl where Rb is hydrogen, alkyl, or cycloalkyl; 

rQ X1'X2 

i y 
N 

YN 1 ^ where one or two of X , X" (d) -C(CH3)2-Rc where Rc is ^ 

/&nd X3 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 
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(e) -C(CH3)2-2-oxa-6-azaspiro[3.3]heptan-6~yl, or ~C(CH3)2-CH2morpholme-4^ 

yl; ((in one embodiment Rc is ~C(CH3)2-(piperazin-l-yl), ^(CH3)2-(4-methylpiperazn/l-

yl), -C(CH3)2-(4-ethyIpipe-razin-1 -yl), -C(CH3)2-N(CH3)oxetan-3-yl, -C(CH3)2-

N(CH2CH3)oxetan-3-yI, -C(CH3)2-NHoxetan-3-yl, or ™C(CH3)2-2--oxa-6-

azaspiro[3.3]heptan-6-yl); and/or 

a pharmaceutically salt thereof; 

comprising: 

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

°-0 / s 

G 
where: 

-Z- is as defined above; 

with an aldehyde of formula RX^HO where Rc is as defined above; or 

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

o 

tr > 
'F 

ZH 

/ (2) 
where: 

is as defined above; 
/ith a compound of formula RcCH=C(CN)C02H or RcCH-C(CN)COX (where Rc is 

as defined above and X is a leaving group capable of being displaced by the nitrogen atom of 

$He 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 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 
5 (f) optionally separating individual (E) and (Z) isomers of the compour^s obtained 

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

S'' \ 
) 

SJ 

46. The process of Claim 45 wherein Z is 

C(CH3)2-(4-methylpiperazin-I-yl). 

47. The process of Claim 45 wherein Z is 

10 (piperazin-l-yl). 

48. The process of Claim 45 wl^rein Z is 

C(CH3h-N(CH3)oxetan-3^yl. 

or 

f. K 
I Nr-' 

sc/ 

s7 \ 

and is 

M— | 
or and Rc is -CCCEhV 

A s 

or and Rv is 

y -v M 

49. The process ofClaim 45 wherein Z is 

C(CH3)2~N(ethyl)j?lperazin~l -yl. 

A, 
S / 

"N/' or and Rc is 

AR 

J-' 

t 
s/ •\ 

15 50. The process of Claim 45 wherein Z is 

C(CJ^3)2-4-(oxetan-3-yI)-piperazin-1 -yl. 

or and Rc is -
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What is claimed is: 
1. A compound of Formula (II): 

5 

where: 

-Z- is: 

y or 

Rl and R are independently hydrogen, alkyl, halo, or alkoxy; 

10 R is hydrogen or halo; and 

Rc is: 

(a) -C(CH3)2-(4-R5-piperazin-l-yl) where R5 is hydrogen, alkyl, alkoxyalkyl, 

hydroxyalkyl, haloalkyl, aikylsulfonyl, alkoxycarbonyl, acyl, or oxetan-3-yl and the piperazinyl 

ring is additionally optionally substituted with one or two alkyl; 

15 (b) -C(CH3)2~(2- or 3-oxo~4-Ra-piperazm-l-yl) where Ra is hydrogen, alkyl, 

cycloalkyl, alkoxyalkyl, haloalkyl, or oxetan-3-yl and the piperazinyl ring is additionally 

optionally substituted with one or two alkyl; 

(c) -C(CH3)2-NRboxetan-3-yl where Rb is hydrogen, alkyl, hydroxyalkyl, 

alkoxyalkyl, or cycloalkyl; 
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Ov. x1'X2 

J! V 
"N 

. V" 
(d) -C(CH3)2-Rd where Rd is ^ where one or two of X1, Xz and 

X3 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(CH3)2-2-oxa-6-azaspiro[3.3]heptan-6-yl, or ^(CH3)2-CH2morpholine-4-yl; 

5 and/or a pharmaceutically acceptable salt thereof. 

2. The compound of Claim 1 or a pharmaceutically acceptable salt thereof wherein R3 and 

R2 are hydrogen and Rc is -C(CH3)2-(4-R3-piperazin-l-yl) where R5 is hydrogen, alkyl, 

alkoxyalkyl, hydroxyalkyl, haloalkyl, aikylsulfonyl, alkoxycarbonyl, acyl, or oxetan-3-yl and the 

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

3 The compound of Claim 1 or a pharmaceutically acceptable salt thereof wherein Rs is 

hydrogen, alkyl, halo, or alkoxy and R2 is alkyl, halo, or alkoxy and Rc is -C(CH3)2-(4-R5-

piperazin-l-yi) where R5 is hydrogen, alkyl, alkoxyalkyl, hydroxyalkyl, haloalkyl, aikylsulfonyl, 

15 alkoxycarbonyl, acyl, or oxetan-3-yl and the piperazinyl ring is" additionally optionally 

substituted with one or two alkyl. 

4. A compound of Formula (IA): 

(IA) 

where: 

-Z- is: 
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Ny or 
' ; and 
K° is: 

(a) -C(CH3)2-(4-R4-piperazin-l-yl) where R4 is hydrogen, alkyl, alkoxyalkyl, 

haloalkyl, aikylsulfonyl, alkoxycarbonyl, acyl, or oxetan-3-yl and the piperazinyl ring is 

additionally optionally substituted with one or two alkyl; 

(b) -C(CH3)2-(3 -oxo-4-Ra-piperazin-l-yl) where Ra is hydrogen, alkyl, cycloalkyl, 

alkoxyalkyl, haloalkyl, or oxetan-3-yl and the piperazinyl ring is additionally optionally 

substituted with one or two alkyl; 

(c) -C(CH3)2-NRboxetan-3-yl where Rb is hydrogen, alkyl, alkoxyalkyl, or 

cycloalkyl; 
X1'X2 

.x 
•N N 

(d) -C(CH3)2-Rd where Rd is ̂  ^ ^ where one or two of X1, X2 and 

X3 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(CH3)2-2-oxa-6-azaspiro[3.3]heptan-6-yl, or-C(CH3)2-CH2morpholine-4-yl; 

and/or a pharmaceutically acceptable salt thereof. 

5. The compound of claim 4 and/or a pharmaceutically acceptable salt thereof wherein Rc 

is: 

-C(CH3)2-(piperazin-1 -yl), -C(CH3)2-(4-methylpiperazin-1 -yl), 

-C(CH3)2-(4-ethylpiperazin-l -yl), -C(CH3)2-N(CH3)oxetan-3-yl, 

-~C(CH3)2-N(CH2CH3)oxetan-3-y!, -C(CH3)2-N(cyclopropyl)-oxetan-3-yl, 

-C(CH3)2-NHoxetan-3-yl, -C(CH3)2-2-oxa-6-azaspiro[3.3]heptan-6-yl, -C(CH3)2-

CH2morpholine-4-yl, 

-C(CH3)2-(4-methylsulfonyl-piperazin-l-yl), -C(CH3)2-(3-oxo-4-methylpiperazin-l-yl), 

-C(CH3)2-[4-(2-methoxyethyI)-piperazin-l-yI], -C(CH3)2-(4-tert-butylpiperazin-l-yl), 

-C(CH3)2-t4-acetylpiperazin-1 -yl), 

~C(CH3)2-(4-2s2,2-trifluoroethyl-piperazin-1 -yl), 
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-C(CH3)2-(4-isopropylpiperazin-1 -yl), 

-C(CH3)2-(2J5-dimethyl-piperazin-l-yl), 

"-C(CH3)2-(3,5-dimethylpiperazin-1 -yl), 

--C(CH3)2-(3,4,5-trimethylpiperazin-1 -yl), 

5 -C(CH3)2-(2,4,5-trimethylpiperazin-1 -yl), 

-C(CH3)2-(4-oxetan-3-ylpiperazin-1 -yl), 

-C(CH3)2-(4-methoxycarbonylpiperazin-1 -yl), 

—C(CH3)2-(3,5-dimethylpiperazin-1 -yl), 

10 

6. The compound of Claim 4 and/or a pharmaceutically acceptable salt thereof wherein R° 

is -C(CH3)2-(piperazm-l-yl), -C(CH3)2-(4-methylpiperazin-l-yl), -C(CH3)2-(4-ethyl-piperazin-

1 -yl), -C(CH3)2-N(CH3)oxetan-3-yl, -C(CH3)2-N(CH2CH3)oxetan--3-yl, 

15 -C(CH3)2-N(cyclopropyl)oxetan-3-yl, -C(CH3)2-NHoxetan-3-yI, or -C(CH3)2-2~oxa-6-

azaspiro[3.3]heptan-6-yl. 

7. The compound of Claim 4 and/or a pharmaceutically acceptable salt thereof wherein the 

compound is chosen from: 

20 2-[(2S)-2-[[4-amino-3-(2-fluoro-4-phenoxyphenyl)pyrazolo[3,4-d]pyrimidin-l-yl]-

methyljpyrrolidine-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-l-yl]-

meth.yl]pyrrolidine-l-carbonyl]-4-methyl-4-(4-methylpiperazin-l-yl)pent~2-enenitrile; 

2-[(2S)-2-[[4-amino-3-(2-fluoro-4-phenoxy-plienyl)pyrazolo[3,4-d]pyrimidin-l-

25 yl]methyl]pyrrolidine-l-carbonyl]-4-methyl~4-piperazin-l-yl-pent-2-enenitrile; 

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

yl]methyl]pyrrolidine-l-carbonyl]-4-methyl-4-piperazm-l-yl-pent-2-enenitrile; 

2-[(2S)-2-[[4-amino-3-(2-fluoro-4-phenoxy-phenyl)pyrazolo[3,4-d]pyrimidin-l-

yl]methyl]pym)lidine-l-carbonyl]-4-methy]-4-[methyl(oxetan-3-yl)amino]pent-2-enenitrile; 
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2-[(2R)-2-[[4-ammo-3-(2-fluoro-4-phenoxy-phenyl)pyrazolo[3,4-d]pyrimidin-l-

yl]methyl]pyrrolidine-l-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-l-

yI]methyl]pyrrolidine-l-carbonyl]-4-methyl-4-(oxetan-3-ylamino)pent-2-enenitrile; 

5 2-[(2R)-2-[[4-amino-3-(2-fluoro-4-phenoxy-phenyl)pyrazolo[3,4-d]pyrimidin-l-

yl]methyl]pyjTo3idine-l-carbonyl]-4-methyl-4-(oxetan-3-yIamino)pent-2-enenjtrije; 

2-[(3R)-3-[4-amino-3-(2-fluoro-4-phenoxy-phenyl)pyrazolo[3,4-d]pyiimidin-l-

yl]piperidine-l-carbonyl]-4-methyl-4-[methyl(oxetan-3-yl)amino]pent-2-enenitrile; 

2-[(3S)-3-[4-amino-3-(2-fluoro-4-phenoxy-phenyl)pyrazolo[3,4-d]pyrimidin-l-

10 yl]piperidine-l-carbonyl]-4-methyl-4-[methyl(oxetan-3-yl)amino]pent-2-enenitrile; 

2-[[(3R)~3-[4-amino-3-(2-fluoro-4-phenoxyphenyl)-lH-pyrazolo[3,4-d]-pyrimidin-l-yl]-

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

2-[[(3S)-3-[4-amino-3-(2-fluoro-4-phenoxyphenyl)-lH-pyrazolo[3,4-d]-pyrimidin-l-y]]-

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

15 2-((R)-3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-lH-pyrazolo[3,4-d]pyrimidin-l-

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

2-((S)-3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-lH-pyrazolo[3,4-d]pyrimidin-l-

yl)piperidine-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-d]pyrimidin-1 -

20 yl)methyl)pyrrolidine-l-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 -

yl)methyl)pyrrolidme-l-carbonyl)-4-(ethyl(oxetaii-3-yl)amino)-4-methylpent-2-enenitrile; 

(S)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)~lH-pyrazolo[3,4-d]pyrimidm-l-

yl)piperidine-l-carbonyl)-4-methyl-4-(ethyl(oxetan-3-yl)amino)pent-2-enenhrile; 

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

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

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

yl)piperidine-l-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 -

30 yl)piperidine-l-carbonyl)-4-methyl-4-(2-oxa-6-azaspiro[3.3]heptan-6-yl)pent-2-enenitrile; 
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(S)-2-(2-((4-amino-3-(2-fluoro-4-phenoxyphenyl)-1 H-pyrazolo[3,4-d]pyrimidin-1 -

yl)methyl)pyrrolidine-l-carbonyl)-4-methyl-4-(2-oxa-6-azaspiro[3.3]heptan-6-yl)pent-2-

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

5 yl)methyl)pyrrolidine-l-carbonyl)-4-methyl-4-(2-oxa-6-azaspiro[3.3]heptan-6-yl)pent-2-

enenitrile; 

2-[(2S)-2-[[4-amino-3-(2-fluoro-4-phenoxyphenyl)pyrazolo[3,4-d]pyrimidin-l-yl]-

methyljpyrrolidine-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-l-yl]-

10 methyljpyrrolidine-1 -carbonyl]-4-methyl-4-(4-ethylpiperazin-1 -yl)pent-2-enenitrile; 

2-[[(3R)~3-[4-amino-3-(2-fluoro-4-phenoxyphenyl)-lH-pyrazolo[3,4-d]-pyrimidin-l-yl]-

piperidin-l-yl]carbonyl]-4-methyl-4-(4-ethylpiperazin-l-yl)pent-2-enenitrile; 

2-[[(3S)-3-[4-amino-3-(2-fluoro-4-phenoxyphenyl)-l.H-pyrazolo[3,4-d]-pyrimidin-l-yl]-

piperidin-l-yl]carbonyl]-4-methyl-4-(4-ethylpiperazin-l-yl)pent-2-enenitrile; 

15 (S)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-lH-pyrazolo[3,4-d]pyrimidin-l~ 

yl)piperidine-l-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 -

yl)piperidine-l-carbonyl)-4-methyl-4-(oxetan-3-yl)aminopent-2-enenitrile; 

(R)-2-(2-((4-amino-3-(2-fluoro-4-pheiioxyphenyl)-lH-pyrazolo[3,4-d]pyrimidin-l-

20 yl)methyl)pyrrolidine-l-carbonyl)-4-(cyclopropyl(oxetan-3-yl)amino)-4-methylpent-2-enenitrile; 

(S)-2-(2-((4-amino-3-(2-fluoro-4-phenoxyphenyl)-lH-pyrazolo[3,4-d]pyiimidin-l-

yl)methyl)pyrrolidine-l-carbonyl)-4-(cyclopropyl(oxetan-3-yl)amino)-4-methylpent-2-enenitrile; 

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

yl)piperidine-1 -carbonyl)-4-(cyclopropyl(oxetan-3 -yl)amino)-4-methylpent-2-enenitrile; 

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

yl)piperidine-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 -

yl)piperidine-1 -carbonyl)-4-(4-isopropylpiperazin-1 -yl)-4-methylpent-2-enenitrile; 

(S)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-lH-pyrazolo[3,4-d]pyrimidin-l-

30 yl)piperidine-l-carbonyl)-4-(4-isopropylpiperazin-l-yl)-4-methy]pent-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-l-carbonyl)-4-(4-(tert-butyl)piperazin-l-yl)-4-methylpent-2-enenitrile; 

(S)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-lH-pyrazolo[3,4-d]pyrimidin-l-

yl)piperidine-1 -carbonyl)-4-(4-(tert-butyl)piperazin-1 -yl)-4-methylpent-2-enenitrile; 

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

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

(S)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-lH-pyrazolo[3,4-d]pyrimidin-l-

yl)piperidine-l-carbonyl)-4-methyl-4-(4-(oxetan-3-yl)piperazin-l-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-((R)-hexahydropyrazino[2,1 -c] [ 1,4]oxazin-8( 1 H)-yl)-4-methylpent-

15 2-enenitrile; 

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

yl)piperidine-1 -carbonyl)-4-((R)-hexahydropyrazino[2,1-c] [ 1,4]oxazin-8(l H)-yl)-4-methylpent-

2-enenitrile; 
2-((R)-3-(4-amino-3-(2-fluoro~4~phenoxyphenyl)-lH-pyrazolo[3,4-d]pyrimidin-l-

20 yl)piperidine-1 -carbonyl)-4-((S)-hexahydropyrazino[2,1 -c] [ 1,4]oxazin-8(l H)-yl)-4-methylpent-

2-enenitrile; 
2-((S)-3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-lH-pyrazolo[3,4^d]pyrimidm-l-

yl)piperidine-l-carbonyl)-4-((S)-hexahydropyrazino[2,l-c][l,4]oxazm-8(lH)-yl)-4-methylpent-

2-enenitrile; 

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

yOpiperidine-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)-lH-pyrazolo[3,4-d]pyrimidin-l-

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-d]pyrimidin-1 -

30 yl)piperidine-l-carbonyl)-4-methyl-4-((3S,5R)-3,4,5-trimethylpiperazin-l-yl)pent-2-enenitrile; 
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2-((S)-3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-lH-pyrazolo[3,4-d]pyrimidin-l-

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

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

yl)piperidine-l-carbonyl)-4-((3S,5R)-3,5-dimethyipiperazin-l-yl)-4-methylpent-2-enenitrile; 

5 2-((S)-3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-lH-pyrazolo[3,4-d]pyrimidin-l-

yl)piperidine-l-carbonyl)-4-((3S,5R)-3,5-dimethylpiperazin-l-yl)-4-methylpent-2-enenitrile; 

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

yl)piperidine-l-carbonyl)-4-((2R,5S)-2,5-dimeth.ylpiperazin-l-yl)-4-methylpent-2-enenitri]e; 

2-((S)-3-(4-amino-3-(2-fluoro-4-phenoxyphenyI)-lH-pyrazolo[3,4-d]pyrimidin-l-

10 yl)piperidine-1 -carbonyl)-4-((2R,5 S)-2,5-dimethylpiperazin-1 -yl)-4-methylpent-2-enenitrile; 

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

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

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

yl)piperidine-l-carbonyl)-4-methy]-4-((2R,5S)-2,4,5-trimethylpiperazin-l-yl)pent-2-enenitrile; 

15 2-((R)-3-(4-amino-3 -(2-fluoro-4-phenoxyphenyl)-1 H-pyrazolo[3,4-d]pyriinidm-1 -

yl)piperidme-l-carbonyl)-4-((2S,5R)-2,5-dimethylpiperazin-l-yl)-4-methylpent-2-eiiemtrile; 

2-((S)-3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-lH-pyrazolo[3,4-d]pyriinidin-l-

yl)piperidine-l-carbonyl)-4-((2S,5R)-2,5-dimethylpiperazin-l-yl)-4-methylpent-2-enenitrile; 

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

20 yl)piperidine-l-carbonyl)-4-methyl-4-((2S,5R)-2?4,5-trimethylpiperazin-l-yl)pent-2-enenitrile; 

2-((S)-3-(4-amino-3-(2-fluoro-4-phenoxy|>henyl)-lH-pyrazoIo[3,4-d]pyrimidm-J-

yl)piperidme-l-carbonyl)-4-methyl-4-((2S,5R)-2,4,5-trimethylpiperazin-l-yl)pent-2-enenitrile; 

(R)-2-(3-(4-ammo-3-(2-fluoro-4-phenoxyphenyl)-lH-pyi*azolo[3,4-d]pyrimidin-l-

yl)piperidine-l -carbonyl)-4-(5,6-dihydroimidazo[ 1,2-a]pyrazin-7(8H)-yl)-4-methylpent-2-

25 enenitrile; 

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

yl)piperidine-l-carbonyl)-4-(5,6-dihydroimidazo[l,2-a]pyrazin-7(8H)-yl)-4-methylpent-2-

enenitrile; 

(R)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-lH-pyi-azolo[3,4-d]pyrimidin-l-

30 yl)piperidine-1 -carbonyl)-4-methyl-4-(4-(methylsulfonyl)piperazin-1 -yl)pent-2-enenitrile; 

107 



(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-(methylsulfonyl)piperazin-1 -yl)pent-2-enenitrile; 

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

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

5 (S)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-lH-pyrazolo[3,4-d]pyrimidin-l-

yl)piperidine-l-carbonyl)-4-methyl-4-(4-methyl-3~oxopiperazin-l-yl)pent-2-enenitrile; 

(R)-4-(4-acetylpiperazin-l-yl)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-lH-

pyrazolo[3,4-d]pyrimidin-l~yl)piperidine-l-carbonyl)-4-methylpent-2-enenitrile; 

(S)-4-(4-acetylpiperazin-l-yl)-2-(3-(4-amino-3-(2-fluon>4-phenoxyphenyl)-lH-

10 pyrazolo[3,4-d]pyrimidirt~1 -yl)piperidine-1 -carbonyl)-4-methylpent-2-enenitrile; 

(R)-methyl 4-(5-(3-(4-amino-3-(2-fluoro-4~phenoxyphenyl)-lH-pyrazolo[3,4-

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

carboxylate; 

(S)-methyl 4-(5-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-lH-pyrazolo[3,4-

15 djpyrimidin-1 -yl)piperidin-1 -yI)-4-cyano-2-methyI-5-oxopent-3-en-2-yI)piperazine-1 -

carboxylate; 

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

yl)piperidine-l-carbonyl)-4,4-dimethyl-5-morpholinopent-2-enenitrile; 

(S)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-lH-pyrazolo[3,4-d]pyrimidin-l-

20 yl)piperidine-l-carbonyl)-454-dimethyl-5-morpholinopent-2-enenitrile; 

or a mixture of R and S isomers thereof; or 

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

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

25 compound is: 

2-[[(3R)~3-[4-amino-3-(2-fluoro-4-phenoxyphenyl)-lH-pyrazolo[3,4-d]-pyrimidin-l-yl]-

piperidin-l-yl]carbonyl]-4-methyl-4-(4-methylpiperazin-l-yl)pent-2-enenitrile; 

2-[[(3S)-3-[4-amino-3-(2-fluoro-4-phenoxyphenyl)-lH-pyrazolo[3,4-d]-pyrimidin-l-yl]-

piperidin-l-yl]carbonyl]-4-methyl-4-(4-methylpiperazin-l-yl)pent-2-enenitrile; or 

30 a mixture of 2-[[(3R)-3-[4-amino-3-(2-fluoro-4-phenoxyphenyl)-lH-pyrazolo[3,4-d]-

pyrimidin-1 -yl]-piperidin-1 -yl]carbonyl]-4-methyl-4~(4-methylpiperazin-1 -yl)pent-2-enenitrile 
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and 2-[[(3S)-3-[4-amino-3-(2-fluoro~4-phenoxyphenyl)-lH-pyrazolo[3,4-d]~pyrimidin-l-yl]-

piperidin-1 -yl]carbonyI]-4-methyl-4-(4-methylpiperazin-l -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)-

lH-pyrazo!o[3,4-d3-pyrimidin-l~yl]-piperidin-l-yl]carbonyl]-4-methyl-4-(4-methylpiperazin-l-

yl)pent-2-enenitrile having the structure: 

15 10. The compound of Claim 7 and/or a phannaceutically 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)-lH-pyrazolo[3,4-d]-pyrim.idin-l-yl]-piperidin-l-yl]carbonyl]-4-methyl-4-(4-

methylpiperazin-l~yl)~pent-2-enenitrile having the structure: 

5 
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11. The compound of Claim 7 and/or a pharmaceutically acceptable salt thereof wherein the 

5 compound is a mixture of (E) isomer and (Z) isomer of 2-((R)-3-(4-amino-3-(2-fluoro-4-

phenoxyphenyl)-lH-pyrazolo[3,4-d]pyrimidin-l-yl)piperidine-l-carbonyl)-4-methyl-4-

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

10 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)-lH-pyrazolo[3,4-d]pyrimidin-l-

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

(S)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-lH-pyrazolo[3,4-d]pyrimidin-l-

15 yl)piperidine~ 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)-lH-pyrazolo[3,4-

djpyrimidin-1 -yl)piperidine-1 -carbon yl)-4-methyl-4-(4-(oxetan-3-yl)piperazin-1 -yl)pent-2~ 

enenitrile and (S)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-lH-pyrazolo[3,4-d]pyrimidin-l-

yj)piperidine-1 -carbonyl)-4-methyl-4-(4-(oxetan-3-yl ipiperazin-1 -yl)pent-2-enenitrile; 
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having the structure: 

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

5 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 is (E) isomer or (Z) isomer of (R)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-lH-

pyrazolo[3,4-d]pyrimidin-l-yl)piperidine-l-carbonyl)-4-methyl-4-(4-(oxetan-3-yl)piperazin-l-

10 yl)pent-2-enenitrile having the structure: 

14. 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 (R)-2-(3-(4-amino-3-(2-fluoro-4-

15 phenoxyphenyl)-1 H-pyrazolo[3,4-d]pyrimidin-1 -y!)piperidine-1 -carbonyl)-4-methyl-4-(4-

(oxetan-3-yl)piperazin-l-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-amino-3-(2-fluoro-4-phenoxyphenyl)-lH-

5 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 

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

17. The pharmaceutical composition of Claim 16 comprising : 

2-[[(3R)-3-[4-amino-3-(2-fiuoro-4-phenoxyphenyl)-lH-pyrazolo[3,4-d]-pyrimidin-l-yl]-

piperidin-l-yl]carbonyl]-4-methyl-4-(4-methylpiperazin-l-yl)pent~2-enenitrile; 

15 2-[[(3S)-3-[4-amino-3~(2-fluoro-4-phenoxyphenyl)-lH-pyrazolo[3,4-d3-pyrimidin-l-yl]-

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)-lH-pyrazolo[3,4-d]-

pyrimidin- 1-ylj-piperidin-1 -yl]carbonyl]-4-methyI-4-(4-methy]piperazin-1 -yl)pent-2-enenitrile 
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and 2-[[(3S)-3-[4-amino-3-(2-fluoro-4-phenoxyphenyl)-lH-pyrazolo[3,4-d]-pyrimidin-l-yl]-

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)-lH-pyrazolo[3,4-d]-pyrimidin-

1 -yl]-piperidin-1 -yl]carbonyl]-4-methyl-4-(4-methylpiperazin-1 -yl)-pent-2-enenitrile having the 

structure: 

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 -

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

(S)~2~(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-lH-pyrazolo[3,4-d]pyrimidin-l-

yl)piperidine-l-carbonyl)-4-methyl-4-(4-(oxetan-3-yl)piperazin-l-yl)pent-2-enenitri3e; or 

a mixture of (R)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-lH-pyrazolo[3,4-

d]pyrimidin-l-yl)piperidine-l-carbonyl)-4-methyl-4-(4-(oxetan-3-yl)piperazin-l-yl)pent-2-

enenitrile and (S)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-lH-pyrazolo[3,4-d]pyrimidin-l 

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

having the stmcture: 

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. 

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-d]pyrimidin-1 -yl)piperidine 

1 -carbonyl)-4-methyl-4-(4-(oxetan-3-yl)piperazin-1 -yl)pent-2-enenitrile having the stmcture: 
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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)-1 H-pyrazolo[3,4-d]pyrimidin-1 -

y])piperidine-l -carbonyl)-4-methyl-4-(4-(oxetan-3-yl)piperazin-l -yl)pent-2-enenkrile having the 

structure: 

.22. The pharmaceutical composition of Claim 19 comprising a mixture (S) and (R) isomers 

of 2-(3-(4-amino-3-(2-fluoro~4-phenoxyphenyl)~lH-pyrazolo[3,4-d]pyrimidin-l-yl)piperidine-I-

carbonyl)-4-methyl-4-(4~(oxetan-3-yl)piperazin-l-yl)pent-2-enenitrile having the structure: 

and/or a pharmaceutically acceptable salt thereof. 
10 
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23. The pharmaceutical composition of any of the claims 16-22 wherein the pharmaceutical 

5 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. 

10 

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 

15 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 

spondylosis, idiopathic thrombocytopenic purpura scleroderma, warm autoimmune hemolytic 

anemia, Wegener's granulomatosis, and psoriasis; and the inflammatory disease is chosen from 

20 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 

leukemia, B-ALL, B-cell prolymphocytic leukemia, small lymphocytic lymphoma (SLL), 

25 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 

lymphoma, mantle cell lymphoma, mediastinal (thymic) large B cell lymphoma, intravascular 

large B cell lymphoma, primary effusion lymphoma, burkitt's lymphoma/leukemia, and 

5 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, 

10 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-phenoxyphenyl)-lH-pyrazolo[3,4-d]-pyrimidin-l-yl]-

piperidin-l-yl]carbonyi]-4-methyi-4-(4-methylpiperazin-l-yl)pent-2-enenitrile; 

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

piperidin-l-yl]carbonyl]-4-methyl-4-(4-methylpiperazin-l-yl)pent-2-enenitrile; or 

a mixture of 2-[[(3R)-3-[4-amino-3-(2-fluoro-4-phenoxyphenyl)-lH-pyrazolo[3,4-d]-

pyrimidin-l-yl]-piperidin-l-yl]carbonyl]-4-methyl-4-(4-methylpiperazin-l-yl)pent-2-enenitrile 

and 2-[[(3S)-3-[4-amino~3-(2~fluoro~4-phenoxyphenyl)-lH-pyrazolo[3,4-d]-pyrimidin-l-yl]-

20 piperidin-1 -yl]carbonyl]-4-methyJ~4-(4-methylpiperazin-1 -yl)pent-2-enenitrile; 

having the structure: 

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

25 or an individual E or Z isomer of any of the above compounds; and/or 

117 



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)-lH-pyrazolo[3,4-

5 djpyrimidin-1 -yl)piperidine- 1 -carbonyl)-4-methyl-4-(piperazin-1 -yl)pent-2-enenitrile having the 

stmcture: 

and/or a pharmaceutically acceptable salt thereof. 

10 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-l-carbonyl)-4-methyl-4-(4-(oxetan-3-yl)piperazin-l-yl)pent-2-enenitrile; 

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

yl)piperidine-l-carbonyl)-4-methyl-4-(4-(oxetan-3-yl)piperazin-l-yl)pent-2-enenitri3e; or 

15 a mixture of (R)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-lH-pyrazolo[3,4-

d]pyrimidm-l-yl)piperidine-l-carbonyi)-4-methyl-4-(4-(oxetan-3-yl)piperazin-l-yl)pent-2-

enenitrile and. (S)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-lH-pyrazolo[3,4-d]pyrimidin-l-

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

( ; NH 

having the structure: 

20 
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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. 

5 

32. The use of any one of Claims 24-28 wherein the compound is a mixture of (E) isomer and 

(Z) isomer of (R)-2~(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-lH-pyrazolo[3,4-d]pyrimidin-l-

yl)piperidine-l-carbonyl)-4-methyl-4-(4-(oxetan-3-yl)piperazin-l-yl)pent-2-enenitrile having the 

structure: 

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)-1 H-pyrazolo[3,4-

15 djpyrimidin-1 -yl)piperidine-1 -carbonyl)-4-methyl-4-(4-(oxetan-3-yl)piperazin-1 -yl)pent-2-

enenitrile having the structure: 

10 
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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 (1) 

wherein: 

with an aldehyde of formula RcCHO where Rc is -C(CH3)2-(piperazin-l-yl), -C(CH3)2-

(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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(2) 

wherein: 

-Z- is 

with a compound of formula RcCH-C(CN)C02H or RcCH=C(CN)COX (where Rc is -

C(CH3)2-(piperazin-l-yl), -C(CH3)2-(4-methylpiperazin-l-yl), or -C(CH3)2-4-(oxetan~3-

yl)piperazin-l-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), (c), (d), or (e) above. 

36. The process of Claim 34 wherein Rc is-C(CH3)2-4-(oxetan-3-yl)piperazin-l -yl. 
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