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FORMULATIONS CONTAINING REVERSIBLE COVALENT COMPOUNDS

The present disclosure provides oral pharmaceutical formulations comprising
reversible covalent compounds having a Michael acceptor moiety, in particular formulations
to minimize exposure of these compounds to the stomach, a process of their production, and
use of these formulations for the treatment of diseases treatable by such compounds such as
cancer and autoimmune diseases.

Any discussion of the prior art throughout the specification should in no way be
considered as an admission that such prior art is widely known or forms part of common
general knowledge in the field.

Targeted therapy has received increased attention particularly in the oncology area
due to the clinical success of kinase inhibitors as anti-cancer agents. The ongoing challenges
to the development of targeted therapies include achieving high selectivity for the primary
target and prolonged inhibition to maximize their therapeutic efficacy. Covalent drugs have
become a highly attractive approach to designing next generation targeted therapies due to
their enhanced ability to achieve high selectivity as well as prolonged inhibition even with
significantly reduced systemic exposure of the drugs. Covalent drugs achieve their high
selectivity and exceptional potency due to the covalent interaction with a specific cysteine
residue in the active site of proteins for which the drug molecule binds. This covalent binding
additionally provides prolonged efficacy with increased duration of action that outlasts the
systemic exposure of the drug. Particular attention has been focused on the incorporation of
Michael acceptors into drug molecules to enable the covalent binding of protein targets by
interacting with specific cysteine residues. The highly electrophilic nature of Michael
acceptors and their intrinsic reactivity towards cysteines and thiols has been well
documented. Drugs containing Michael acceptors derived from an acrylamide moiety
generally react irreversibly with thiols like glutathione and may also react irreversibly with
proteins other than the desired target, especially proteins with hyper-reactive cysteines.

To avoid the potential toxicological risks of formation of irreversible covalent
adducts, the design of reversible covalent drugs that retain the advantages of covalent
cysteine targeting i.e., prolonged duration of action and high selectivity, without the potential
liabilities associated with irreversible adduct formation have recently been reported (see.
Serafimova 1. et al. Nature Chem. Biol. Published online 1 April 2012; DOI:
10.1038/NCHEMBIO.925)). These reversible covalent drugs contain Michael acceptors with
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two electron withdrawing groups on the same carbon of the olefin. The presence of a second

electron withdrawing group on the Michael acceptor, such as cyano, converts irreversible
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Michael acceptors, for example, acrylate or acrylamide, into electrophiles, for example
cyanoacrylate or cyanoacrylamide, capable of binding to thiol and cysteine containing

proteins or peptides reversibly i.e., reversible covalent Michael acceptors.

Applicants have discovered that reversible covalent drug molecules i.e., drugs which
contain a Michael acceptor with a second electron withdrawing group can be poorly available
or delayed for systemic absorption when the drug is administered orally. The oral
bioavailability of such drugs can be low, and this can be manifested by low plasma AUC
and/or Cmax values which restrict the drugs ability to achieve optimal efficacy in-vivo. The
poor bioavailability of this new class of drugs can be attributed, in part, to the electrophilic
property of reversible covalent Michael acceptors moiety in these drugs. Without wishing to
be bound to any particular theory, Applicants believe that the electrophilic property of
reversible covalent Michael acceptors can make these types of drugs more prone to poor
absorption or clearance in the low pH environment of the stomach. Additionally, the
expression of metabolizing enzymes, such as cysteine proteases, mucins, transporters and
reactive thiol containing molecules in the stomach, such as glutathione, can also contribute to
the low oral bioavailability of reversible covalent Michael acceptor- containing drugs (see
Johnson D. S, et. al., Future Med Chem. 2010 June 1; 2(6):949-964 and Potashman M. H. et
al. J. Med. Chem., Vol 52, No. 5. Pgs. 1231-1246). For example, the combination of
digestive enzymes, such as the cysteine protease, pepsin, transporters and metabolizing
enzymes such as CYP enzymes in the gastric mucosa, can result at low pH in high chemical
and/or metabolic transformation of the reversible covalent Michael acceptors. Accordingly,
by avoidance of exposure of the reversible covalent drugs to the stomach where the
combination of low pH and digestive or metabolic enzymes and other sources of thiols occur,
a significant increase in systemic exposure of the drug can be obtained. Additionally,
avoidance of exposure to the stomach may reduce or altogether eliminate potential adverse
side effects of these drugs such as diahrrea and emesis, commonly called vomiting.

Unless the context clearly requires otherwise, throughout the description and the
claims, the words “comprise”, “comprising”, and the like are to be construed in an inclusive
sense as opposed to an exclusive or exhaustive sense; that is to say, in the sense of
“including, but not limited to™.

According to a first aspect, the present invention provides a solid oral formulation
comprising (i) a therapeutically effective amount of a compound, (ii) at least one coating
chosen from an enteric coating and/or a non-enteric time-delayed release coating, and (iii) at

least one pharmaceutically acceptable excipient,
2
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wherein the said compound is

(a) a compound of Formula (Id) or a pharmaceutically acceptable salt thereof:

(Id)

wherein:
7% is —N- or CR* where R? is hydrogen or alkyl;
R’and R* are independently hydrogen, methyl, chloro, fluoro, cyclopropyl, hydroxy,
10 methoxy, cyano, trifluoromethyl or trifluoromethoxy;
R® and R’ are independently hydrogen, methyl, methoxy, fluoro, chloro,

trifluoromethyl, trifluoromethoxy, or cyano;

e

f\O:‘i :
N/
Z is —(alkylene)-NR*-, , Or , each ring optionally substituted

with one or two substituents independently selected from alkyl, hydroxy, and halo, and where
15 R"is independently hydrogen or alkyl; and
R¢ is alkyl, haloalkoxy, substituted alkyl, cycloalkyl, cycloalkyleneNRR® or
cycloalkylene(alkylene)NRR® (where R® and R® are independently hydrogen, alkyl, or
cycloalkyl), or R® is 3 to 6 membered saturated monocyclic heterocyclyl containing one or
two heteroatoms selected from N, O, and S and is optionally substituted with one or two

20  substituents independently selected from hydroxy, alkyl and fluoro; or
(b) a compound chosen from:
(R)-2-(3-(4-amino-3-(4-(3-fluorophenoxy)phenyl)-1H-pyrazolo[ 3,4-d]pyrimidin-1-
yD)piperidine-1-carbonyl)-3-cyclopropylacrylamide;
(S)-2-(3-(4-amino-3-(4-(3-fluorophenoxy)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-

25  yDpiperidine-1-carbonyl)-3-cyclopropylacrylamide;
(R)-2-(3-(4-amino-3-(4-(3,5-difluorophenoxy)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
yD)piperidine-1-carbonyl)-3-cyclopropylacrylamide;

2a
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(S)-2-(3-(4-amino-3-(4-(3,5-difluorophenoxy)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
yD)piperidine-1-carbonyl)-3-cyclopropylacrylamide;
(R)-2-(3-(4-amino-3-(2-fluoro-4-(phenoxy)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
yD)piperidine-1-carbonyl)-3-cyclopropylacrylamide;
(S)-2-(3-(4-amino-3-(2-fluoro-4-(phenoxy)phenyl)-1H-pyrazolo[3,4-d|pyrimidin-1-
yD)piperidine-1-carbonyl)-3-cyclopropylacrylamide;
(R)-2-(3-(4-amino-3-(4-(2-fluorophenoxy)phenyl)-1H-pyrazolo[ 3,4-d]pyrimidin-1-
yD)piperidine-1-carbonyl)-3-cyclopropylacrylamide;
(S)-2-(3-(4-amino-3-(4-(2-fluorophenoxy)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
yD)piperidine-1-carbonyl)-3-cyclopropylacrylamide;
(R)-2-(3-(4-amino-3-(4-(2,3-difluorophenoxy)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
yD)piperidine-1-carbonyl)-3-cyclopropylacrylamide;
(S)-2-(3-(4-amino-3-(4-(2,3-difluorophenoxy)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
yD)piperidine-1-carbonyl)-3-cyclopropylacrylamide;
(R)-2-(3-(4-amino-3-(4-(2,6-difluorophenoxy)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
yD)piperidine-1-carbonyl)-3-cyclopropylacrylamide;
(S)-2-(3-(4-amino-3-(4-(2,6-difluorophenoxy)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
yD)piperidine-1-carbonyl)-3-cyclopropylacrylamide;
(R)-2-(3-(4-amino-3-(4-(2,5-difluorophenoxy)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
yD)piperidine-1-carbonyl)-3-cyclopropylacrylamide;
(S)-2-(3-(4-amino-3-(4-(2,5-difluorophenoxy)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
yD)piperidine-1-carbonyl)-3-cyclopropylacrylamide;
N-(2-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[ 3,4-d]pyrimidin-1-yl)ethyl)-1-
cyano-2-cyclopropylethenesulfonamide;
N-(2-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[ 3,4-d]pyrimidin-1-yl)ethyl)-1-
cyano-2-cyclopropyl-N-methylethenesulfonamide;
2-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)ethyl 2-cyano-
3-cyclopropylacrylate;
1-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)-2-
methylpropan-2-yl 2-cyano-3-cyclopropylacrylate;
2-((2-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
yl)ethyl)sulfonyl)-3-cyclopropylacrylonitrile; and
2-(5-((4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-

yl)methyl)oxazol-2-yl)-3-cyclopropylacrylonitrile;
2b
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and pharmaceutically acceptable salts thereof.

According to a second aspect, the present invention provides a method of treating a
disease treatable by inhibition of a kinase in a patient in recognized need thereof, wherein the
disease is an autoimmune or inflammatory disease, or cancer, said method comprising
administering to the patient a solid oral formulation as defined by the invention.

According to a third aspect, the present invention provides the use of a formulation of
the invention in the manufacture of a medicament for treating a disease which is an
autoimmune or inflammatory disease, or cancer, wherein the formulation is a solid oral
formulation.

Accordingly, in a further aspect, the present disclosure provides a solid oral
formulation comprising:

(1) at least one compound chosen from Formula (1), (IT) and (III):

2c
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wherein:
Ar' is substituted aryl or substituted heteroaryl;

O
Z is bond, alkylene, cycloalkyiene, \Cj {(where £ 15 bond, alkylene,

NR® or O and A is heterocycloamino optionally substituted with one or two substituents
independently selected from alkyl, hydroxy, or fluore), O, -alkyiene-O-, NR? or ~{alkylene)-
NR* {where each R® is hydrogen, alkyl or cycloalkyly;

P is bond, alkylene, O, or NR® (where R® is hydrogen, alkyl or cycloalkyl);

R s cyang, nitro, halo, haloalkyl, haloalkoxy, alkylthio, or alkyisulfonyl;

R® is alkyl, haloalkoxy, substituted alkyl, cycloalkyl, eycloatkyleneNR'R® or
cycloalkylens{alkylene)NRR® (where R and R® are independently hydrogen, alkyl, or
cycloalkyl), or 3 to 6 membered saturated monocyclic heterocyclyl containing one or two
heteroatoms selected from N, O, or § and optionally substituted with one or two substituents
independently selected from hydroxy, alkyl or fluoro; and

Y is -SO;R’, -S(OR], -C(ONR'RE, ~-SONR'R, -C=N, -CH(haloalkyly, COCH, -
CO(}Rf, -C{O)Rf, fluore, hetergaryl, or aryl wherein Rf, RS Rh, and R are independently
hvdrogen, alkyl, substituted alkyl, cycloalkyl, or cycioaikylmsNRdR" {(where R and R® are
independently hydrogen, alkyl, or cycloalkyl} or R and R¥and R" and R together with the
nitrogen atom to which they are attached form heterocycloaming; and further wherein
heterocyclamine, aryl and heteroaryl are substituted with one, two or three substituenis
independently selected from hydrogen, alkyl, atkoxy, hydroxyl, cyano, nitro, halo, haloalkyl,
haloalkoxy, alkylthio, alkylsal{fonyl, carboxy, atkoxycarbonyl, aminocarbonyl or
aminosulfonyl;
and/or a pharmaceutically acceptable salt thereof; and

(i) means for release of said at least one compound in the intestine.

In one embodiment of aspect one, a therapeutically effective amount of the said at
least one compound chosen from Formula (), () and (I {or embodiments thereof
disclosed herein); and/or a pharmaceutically acceptable salt thereof is released in the small
mntestine.

In another embodiment, of aspect one, the formulation comprises means for
release of a therapeutically effective amount of said compound from said oral formulation in
the intestine.In another embodiment, the said at least one compound chosen from Formula (1),
(I1) and (11T} (or embodiments thereof disclosed herein); andfor a pharmaceutically acceptable
salt thereof is released to a region of the intestine in which the pH is greater than about pH

3.5. In another embodiment, the said at least one compound chosen from Formmula (1), (D)
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and {IIf} {or embodiments thereof disclosed herein); and/or a pharmaceutically acceptable salt
thereof is released to a region of the intestine in which the pH is from about 5.3 to about 6.5,
In yet another embodiment, the said at least one compound chosen from Formula (1), (I} and
(81} (or embodiments thereof disclosed hersin}; andfor a pharmacsutically acceptable salt
thereof is released o a region of the intestine in which the pH is from about 4.5 or about 5.3
to about 7.

In yet another embodiment, the said at least one compound chosen from Formusla (1),
(30} and (I} {or embodiments thereof disclosed hereln); and/or a pharmaceutically acceptable
salt thereof is released in one or more of the duodenum, jejunum or ileum. In one
embodiment, the release to the above regions of the intestine is achieved by coating the said
at least one compound chosen from Formula (I}, (0 and (1) {or embodiments thereof
disclosed herein); and/or a pharmaceutically acceptable salt thereof or the dosage form
comprising the said at least one compound chosen from Formula @), @) and ) {(or
embodiments thereof disclosed herein); and/or a pharmaceutically acceptable salt thereof
with at least one coating chosen from an enteric coating and/or a non-enieric time-delayed
release coating. In one embodiment, when the compound and/or a pharmaceutically
acceptable salt thereof or the dosage form comprising the compound andfor a
pharmaceutically acceptable sali thereof is coated with an enteric coating, the enteric
coating is a polymer. In another embodiment, when the compound and/or a pharmaceutically
acceptable salt thereof or the dosage form comprising the compound andfor a
pharmaceutically accepiable salt thereof is coated with an enteric coating, the enteric
coating is an anionic polymer such as chosen from polymethacrylates {e.g., methacrylic acid
ethacrylate poly, methacrylic acid methy! methacrylate poly); cellulose-based polymers
{e.g., celivlose acetate phthalate CAP, cellulose acetate trimellitate CAT, cellulose acetate
succinate CAS, hydroxypropylmethyl-cellulose phibalate HPMCP,
hydroxypropyimethvicellulose acetate succinate HPMCAS) or polyvinyl derivatives such as
polyvinyl acetate phthalate PVAP. In one embodirnent, when a non-enteric coating is
employed, the non-enieric time-delayed release dosage forms can be administered in fasted
state and the time-delayed release coating can be designed to erode, burst, or become hightly
permeable in about 8.3 to about 3 hours or in about 0.5 to about 2 hours after administration
to release the said at least one compound chosen from Formula (0}, ({0 and Q) (or
embodiments thereof disclosed herein); and/or a pharmacentically acceptable salt thereof,

In the e;obodiments above, the said at least one compound is chosen from Formula (3)
and () {or embodiments thereof disclosed herein}; andlor a pharmaceutically acceptable salt

thereof .
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In one aspect of the embodiments disclosed above, the formulation comprises a
compound of Formula (1), (1), or (1) {or embodiments thereof disclosed herein); andfor a
pharmaceatically acceptable salt thereof,

In another aspect, the formulation disclosed above comprises a therapeutically
gffective amount of the compound contained therein. In another aspect of the embodiments
disclosed above including aspect one, the formulation comyprises a compound of Formula (I)
ot (11} {or embodiments thereof disclosed herein); andfor a pharmaceutically acceptable salt
thereof.

In another aspect of the embodiments disclosed above including aspect one, the
formulation comprises a compound of Formula (1) (or embodiments thereof disclosed
herein); and/or a pharmaceutically acceptable salt thereof,

In one embodiment, Ar’ in above compounds is quinolinyl, guinazolinyl, pyrolof2,3,-
dipyrimidinyl, 3H-pyrrolof2,3-blpyrazinyl, purinyl, indolyl, thiazolyl, 2-hydroxyguinolinyl
or tautomer thereof, indazolyl, pyrimidinyl, pyrazolo{l.5-ajpyrimidinyl, pyrrolof2,1-
11,2, 41triazinyl, &-amino-{1,2,4]triazolo{1,5-alpyrazinyl, B-aminoimidazo{i,2-ajpyrazinyl,
R-aminoimidazol 1,2~-alpyridinyl, &-amino-{1,2,4liriazolof 1, 5-alpyridinyl, or benzimidarolyl
substituted as defined herein,

In one embodiment, in the compounds above, R is CYano.

In a second aspect, the present disclosure provides a solid oral formulation
COMmprising:

(i) at least one compound chosen from Formula (I}, () and ({H); -

CIHC I S C N
»z/ < TR RG AN 2/‘ Y’%"‘Rc p/‘\\r’ﬁ

=3 gt

U ) {85

wherein:
Ar' is substituted aryl or substituted heteroaryl;

N
N

Z 1s bond, alkylene, cycloalkylene, %{' \@ {where & is bond, alkylene,
NR® or O and A is heterocycloamino optionally substituted with one or two substituents
independently selected from alkyl, hydroxy, or fluore), O, -alkylene-O-, NR® or ~{alkylene)-
NR® (where each R® is hydrogen, alkyl or cycloalkyl),

P is bond, alkylene, O, or NR® (where R® is hydrogen, alkyl or cycloalkyl);

RYis cyano, miro, halo, haloalkyl, haloalkoxy, alkylthio, or alkylsulfonyl;

194
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RC is alkyl, haloalkoxy, substituted alkyl, eycloalkyl, cycloalkyleneNRER® or
e:-ycioaikyiene(aikyicne)NRdRe {where R and RS are independently hydrogen, alkyl, or
cyeloalkyl), or 3 to & membered saturated monocyclic heterocyelyl contalning one or two
hetercatoms selected from N, O, or § and optionally substituted with one or two substituents
independently selected from hydroxy, altkyl or fluoro; and

Y is -SOuR', -S(O)R!, -COINRRE, ~-SO;NR R, -C=N, -CHhaloalkyly, -COOH, -
COOR', ~C(Q)Rf, fluoro, heteroaryl, or aryl wherein rY k2 R and R are independently
hydrogen, alkyl, substituted alloyl, cycloalkyl, or cycloalkyleneNRR® (where RY and R® are
independently hydrogen, alkyl, or cycloalky!) or R and R® and R® and R’ together with the
mitrogen atom 1o which they are attached form heterocycloamino; and further wherein
beterocyclamino, aryl and hetercaryl are substituted with ope, two or three substituents
independently selected from hydrogen, alkyl, alkoxy, hydroxyl, evano, nitro, halo, haloatkyl,
haloalkoxy, alkylthio, alkylsulfonyl, carboxy, alkoxycarbonyl, aminocarbonyl or
aminosuifonyl
and/or a pharmaceatically acceptable salt thereof; and

{ii) means for increasing the oral bioavailability of said at least one compound.

In one embodiment of the second aspect, the increase in the oral bicavailability of the
said at least one compound chosen from Formula (), (1) and (1} {or embodimenis thereof
disclosed herein); snd/or a pharmaceutically acceptable salt thereof is due to the release of
said at least one compound and/or pharmaceutically acceptable salt thereof in the intestine.

In another ernbodiment, the increase in the oral bicavailability of the said at least one
compound chosen from Forpnda (1), (81} and (111} (or embodiments thereof disclosed herein);
andfor a pharmaceutically acceptable salt thereof is due 1o the release of said at least one
compound and/or pharmaceutically acceptabls salt thereof in the small intestine.

In yet another embodiment, the increase in the oral bioavailability of the said at least
one compound chosen from Formula (), (I} and (II}) (or embodiments thereof disclosed
herein); and/or a pharmaceutically acceptable salt thereof is dus to the release of said at least
one compound and/or pharmaceutically acceptable salt thereof to a region of the
gastrointestinal fract in which the pH is greater than pH 4.5, In one emmbodiment, the pH is
greater than about 3. In another embodiment the pH is from about 5.5 to about 6.5, Invet
another ernbodiment the pH is from about 4.5 or about 5.5 o about 7. In one embodiment,
the release is in one or more of the duodenum, jejunum or eum. In one embodiment, the
release to the above regions of the intestine is achieved by coating the said at least one
compound chosen from Formula (I), (1) and (T} (or emmbodiments thereof disclosed herein);

and/or a pharmaceutically accepiable salt thereof or the dosage form comprised of the said at
-G -
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{east one compound chosen from Formula (), (1) and () {or embodiments thereof
disclosed herein}; andfor a pharmaceutically acceptable salt thereof with at least one coating
chosen from an enteric coating or a pon-enteric, time-delayed release coating. In one
embodiment, when the compound andfor a pharmaceutically acceptable salt thereof or the
dosage form comprising the compound andfor a pharmaceutically acceptable salt thereof is
coated with an enteric coating, the enteric coating is a polymer. In another embodiment,
when the compound andfor a pharmaceutically acceptable salf thereof or the dosage form
comprising a the compound and/or a pharmaceutically acceptable salt thereof is coated with
an enteric coating, the enteric coating 1s an anionic polymer such as chosen from
polymethacrylates {e.g., methacrylic acid ethacrylate poly, methacrylic acid methyl
methacrylate poly); cellulose-based polymers (e.g., cellulose acetate phthalate CAP,
cellulose acetate trimellitate CAT, cellulose acetate succinate CAS, hydroxypropyimethyl-
cellulose phthalate HPMCP, hyvdroxypropylmethyiceliulose acetate succinate HPMCTAS) or
polyvinyl derivatives such as polyvinyl acetate phthalate PVAP.

in one embodiment, the non-enteric delayed release dosage forms can be administered
in fasted state and the time-delaved release coating can be designed 1o erode, burst, or
become very permeable in about 3.3 to about 3 howrs or in about (.5 to about 2 howrs after
administration to release the said at least one compound chosen from Formela (I3, () and
(1Y) {or embodiments thereof disclosed herein}; and/or a pharmaceutically acceptable salt
thereof. When the dosage form comprised of the said at least one compound is enteric-
coated, it is generally administered in the fasted state to avoid variability in gastric emptying
and the resulting variability in the initiation of efficacious plasma levels.

In the smmbodiments disclosed in the second aspect, including the second aspect, the
said at least one compound is chosen from Formula (3} and (II) {or embodiments thereof
disclosed herein); andfor a pharmaceutically acceptable salt thereof.

In another aspect of the embodiments of the second aspect, including the second
aspect, the formulation comprises a compound of Formoula (1), (1), or (11} {or embodiments
thereof disclosed herein); and/or a pharmaceutically acceptable salt thereof.

In another aspect, the formulation disclosed in second aspect (including embodiments
thereof), comprises a therapeutically effective amount of the compound contained therein.

In another aspect of the embodiments of the second aspect, including the second
aspect, the formulation comprises a compound of Formula (3} (or embodiments thereof

disclosed herein); andfor a pharmaceutically acceptable salt thereof,
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In apother aspect of the embodiments of the second aspect, including the second
aspect, the formulation comprises a compound of Formula (§) or (1) {or embodiments thereof
disclosed herein); andfor a pharmaceutically acceptable salt thereof.

In one embodiment, Ar' is quinolinyl, quinazolinyl, pyrolo{2,3,-dlpyrimidinyl, SH-
pyrrolof2,3-blpyrazinyl, purinyl, indolyl, thiazolyl, 2-hydroxyquinolinyl or tantomer thereof,
indazolyl, pyrimidinyl, pyrazolo{1.5-alpyrimidinyl, pyrrolof2,1-fi{1,2,4}triazinyl, 8-amino-
{1,2 4liriazolofl,S-alpyrazinyl, &-aminoimidazo{l,2-a]pyrazinyl, 8-aminocimidazof 1,2~
ajpyridinyl, 8-amino-{1,2 4hnazolo{1,S-alpyridinyl, or benzimidazolyl substituted as defined
herein.

In one embodiment, in the compounds above, RYis CYano.

¥ a third aspect, the present diselosure provides a solid oral formulation comprising:

(i} at least one compound chosen from Formula (), () and ()

(\@\ Jﬁ/ﬁw \ASx \,«f/ g @F/‘\\\Ew‘y
Rb

)] {n (i

wherein:
Ar' is substituted aryl or substituted heteroaryl;

A

Z is bond, alkviene, cycloalkylene, E{ \C {where &’ is bond, alkylene,
NR® or O and A is heterocycloamino optionally substituted with one or two substituents
independently selected from alkyl, hvdroxy, or fluorc), O, -alkylene-O-, NR®, or ~{alkylene)-
NR® (where each R® is hydrogen, alkyl or eycloalkyl);

P is bond, alkylene, O, or NR® {(where R® is hydrogen, alky! or cycloalkyl);

R is cyano, nitro, halo, haloalkyl, haloatkoxy, alkylthio, or alkylsulfonyl;

R® is alkyl, haloalkoxy, substituted alkyl, cycloalkyl, cy‘ciaaikyieneNRdR" of
cycicaikyime(aikyiene}NRdRe {where R and R°® are independently hydrogen, alkyl, or
cycloalkyl}, or 3 to 6 membered saturated monocyelic heterocyclyl containing one of two
hetercatoms selected from N, O, or § and optionally substinsted with one or two substituents
independently selected from hydroxy, alkyl or fluore; and

Y is -SO:R', -SORY, -C{ONR'RE, ~SO;NR"R', -C=N, -CH(haloalkyl}, -COOH, -
COOR& ~L(0)Rt, fluoro, heteroaryl, or aryl wherein Rt, RE Rh, and R! are independently
hydrogen, alkyl, substituted alkyl, cvcloalkyl, or evcloalkyleneNRR® (where RY and R® are

independently hydrogen, alkyl, or cycloalkyl) or R and REand R® and R together with the
-&-



WO 2013/191965 PCT/US2013/045266

pitrogen atom to which they are attached form heterocyeloamine; and further wherein
heterocyclamino, aryl and hetercaryl are substituted with one, two or three substituents
independently selected from hydrogen, alkyl, alkoxy, hydroxyl, cyano, nitro, halo, haloalkyl,
haloalkoxy, alkylithio, alkylsulfonyl, carboxy, alkoxycarbonyl, aminocarbonyl or
arninosulfonyl;

and/or a pharmaceutically acceptable salt thereof; comprising at least one coating
chosen from an enteric coating andfor a non-enteric time-delayed release coating; and

(i)  forther comprises at least one pharmaceutically acceptable excipient.

In one embodiment of third aspect, the said at least one compound is chosen from
Formula (0), 1) and (I {or embodiments thereof disclosed herein); andfor a
pharmaceutically acceptable salt thereof; comprises at least one enteric coating. In another
embodiment, the dosage form comprised of the said at least one compound chosen from
Formula (§), (D) and ) (or embodiments thereof disclosed herein); and/or a
pharmaceutically acceptable salt thereof is coated with at least one enteric coating. In one
embodiment, the enteric coating is a polymer. In another embodiment, the enteric coating is
is an anionic polymer such as chosen from polymethacryviates {e.g., methacrylic acid
ethacrylate poly, methacrylic acid methy! methacrylate poly); cellulose-based polymers
(e.g., cellulose acetate phthalate CAP, cellulose acetate trimelltate CAT, cellulose acetate
succinate CAS, hydroxypropyimethyl-cellulose phthalate HPMCP,
hydroxypropylmethyicellulose acetate succinate HPMCAS) or polyvinyl derivatives such as
polyvinyl acetate phthalate PVAP. In yet another embodiment the enteric coating dissolves at
a pH from about 4.5 to about 7 or about 3.5 to about 7.

In the embodiments above, the said at least one compound is chosen from Formala (I}
and (I} {or embodiments thereof disclosed herein); and/or a pharmeeuically acceptable salt
thereof.

In one embodiment of the third aspect, including embodiments thereof, the
formulation comprises a compound of Formula {3}, (I or (Y} or (I} or () {or embodiments
thereof disclosed herein); and/or a pharmaceutically acceptable salf thereof.

In another aspect, the formulation disclosed in third aspect (including embodiments
thereof), comprises a therapeutically effective amount of the compound contained thergin,

In another aspect of the embodiments of the third aspect, including the third aspect,
the formulation comprises a compound of Formula (1) (or ernbodiments thereof disclosed
herein); and/or a pharmaceuntically acceptable salt thereof.

n one emnbodiment, , Ar’ is quinolinyl, guinazolinyl, pyrolof2,3,-dIpyrimidingl, SH-

pyvirolof2.3-bipyrazinyl, purinyl, indelyl, thiazolyl, 2-hydroxyquinolinyl or tautomer thereof,
-g.
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indazolyl, pyrmidinyl, pyrazolof1.5-alpyrimidinyl, pyrrolof2,1-1{1,2,4triazinyl, 8-amino-
1,2, 4}riazolof1,S-alpyrazinyl, S-aminoimidazo{l,2-alpyrazinyl, &-aminoimidazo{1,2-

alpyridinyl, 8-amino-{1,2,4}triazolof 1,5-alpyridinyl, or benzimidazolyl substituied as defined

hersin,
In one embodiment, in the compounds above, R is cyano.
Inn a fourth aspect, this disclosure provides a solid oral formulation comprising:
(i) at least one compound chosen from Formula (IA):
RS
Ar
R?
L
o 5
. ”fﬂ/‘ﬁ ®
e N\
RZ
N S
t e
§ 2 ,/
\ ’/‘Z\:?i\
{14}
whereir

dashed lines are an optional bond;

77 and 73 are —N- or -CH-, provide that at least one and not more than two of Zt
22, and Z° are simultaneously ~N-;

1.is O, CO, CHy, §, 80, S, NR, NRCO, CONR, NR’50,, SO;NR’, or NRCONR,
where {each R and R is independently hydrogen or alkyl);

Ar is arvl, heteroaryl, cycloalkyl or heterocyelyl;

one of R and R’ is hydrogen, alkyl, hydroxy, atkoxy, hale, haloalkyl, or haloalkoxy
and the other is

~Z-CO-CCN=CHR or  ~Z-SO:-C{CN3=CHR" where Z is bond, alkviene, cycloalkylene,

(0%

(where Z° is bond, alkylene, NR® or O and A is heterocycloaming optionally
substituted with one or two substituents independently selected from alkyl, hydroxy, or
fluoro), G, -alkylene-O-, NR® or ~(alkylene}-NR®- {where each R" is hydrogen, alkyl or
cycloalkyl); and RC is alkyl, haloalkoxy, substituted alkyl, cycloalkyl, cycloalkyleneNROR® or
cyeloalkylene(alkylene]NRR® (where RY and R® are independently hydrogen, alkyl, or
cyeloalkyl), or 3 1o 6 membered saturated monocyclic heterocyelyl containing one or two
heteroatoms selected from N, (3, or § and optionally substituted with one or two substituents

independently selected from hydroxy, atkyl or fluors;
- 18-
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R hydrogen, alkyl, hydroxy, alkoxy, evano, halo or haloalkyl;

R is hydrogen, alkyl, cyclopropyl, hydroxy, alkexy, cyano, halo, haloalkyl or
haloalkoxy;

R'is hydrogen, alkyl, alkynyl, cyclopropyl, alkylamine, dialkylamino, alkylthio,
alkylsulfonyl, carboxy, alkoxvearbonyl, alkylaminosulfonyl, dialkyvlaminosulfonyl, -CONH;,
atkylaminocarbonyl, dialkylaminocarbonyl, 3, 4 or 5 membered heterocylyl, hydroxy,
alkoxy, cyane, halo, haloalky! or haloalkoxy; and

R®and R’ are independently hydrogen, alkyl, hydroxy, alkoxy, halo, haloalkyl,
haloalkoxy, carboxy, alkoxycarbonyl, cyano, -CONH,, amino, or monosubstituted or
disubstituted amino; and.Jor a pharmaceutically acceptable salt thereof; comprising at least
one coating chosen from an enteric coating and/or 2 non-enteric, time-delayed release
coating; and

(it)  tfurther comprises at least one pharmacestically acceptable excipient.

In one embodiment of fourth aspect, the said at least one compound is chosen from
Formula {(IA) (or embodiments thereof disclosed herein); and/or a pharmaceutically
acceptable salt thereof; comprises at least one enteric coating.

In another embodiment, the dosage form comprised of the said at least one compound
chosen from Formula JA) {or embodiments thereof disclosed herein); andfor a
pharmaceutically acceptable salt thereof is coated with at least one enteric coating.

In one embodiment of the fourth aspect, including embodiments thereof, the
formulation comprises 4 compound of Forroula (JA) {or embodiments thereof disclosed
herein); and/or a pharmaceutically acceptable salt thereof. \

In another aspect, the formulation disclosed in fourth aspect (including embodiments
thereof), comprises a therapeutically effective amount of the compound contained therein.

As stated above, either the compound can comprises at least one coating chosen from
an enteric anfor nop-enteric time-delayed coating; or the dosage form comprising the
compound can be coated with at least one enteric coating and/or non-enteric time-delayed
coating. In one embodiment, the coating is an enteric coating. In one embodiment, the
enteric coating 18 a polymer which erodes at about pH 5.5 and above, or from about pH 535 o
about 6.5. In another embodiment, the enteric coating is a polymer which erodes at about pH
4.5 and above, or from about pH 4.5 to about 7. In one embodiment, when the compound
and/or a pharmaceutically acceptable salt thereof or the dosage form comprising a the
compound and/or a pharmacentically acceptable salt thereof is coated with an enteric
coating, the enteric coating is a polymer. In another embodiment, when the compound

and/or a pharmaceutically accepiable salt thereof or the dosage form comprising a the
-1t -
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compound and/or a pharmaceutically acceptable salt thereof 1s coated with an enteric coated
with an enteric coating, the enteric coating is is an anionic polymer such as chosen from
polymethacrylates {e.g., methacrylic acid ethacrylate poly, — methacrylic acid methyl
methacrylate poly) celinlose-based polymers (e.g., cellulose acetate phthalate CAP,
cellulose acetate wimellitate CAT, cellulose acetate succinate CAS, hydroxypropyimethyl-
cellulose phthalate HPMCP, hydroxypropylmethyicellulose acetate succinate HPMCAS) or
polyvinyl derivatives such as polyviny! acetate phthalate PYAP.

In another embodiment, the compound is a compound of Formula (IA) (or
embodiments thereof disclosed berein) andfor a pharmaceutically acceptable salt thereof.

In one embodiment, the solid oral formulations disclosed herein, are enteric coated
tabslets or capsulescomprising the said at least one compound chosen from Formula (), 31,
(1) and (1A} (or embodiments thereof disclosed herein) and/or a pharmaceutically
acceptable salt thereof and at least one pharmaceutically acceptable excipient; or a
compound of Formula (I}, (), () or (1A} {or embodiments thereof disclosed herein) andfor
a pharmaceutically acceptable salt thereof; and at least one pharmacestically aceeptable
excipient. Within this embodiment, in one embodiment the solid oral formulation comprises
a compound of Formula (A} {or embodiments thereof disclosed herein) andfor a
pharmaceutically acceptable salt thereof,

{n another embodiment, the solid oral formulations disclosed hersin is a tablet or
capsule cormaprising enteric coated said at least one compound chosen from Formula ), (30,
(i) and (A) {or embodiments thereof disclosed berein) and/or a pharmaceutically
acceptable salt thereof and at least one pharmaceutically acceptable excipient; or an enteric
coated compound of Formula (I), (), (I} and (1A) {or emmbodiments thereof disclosed
herein} and/or a pharmaceutically acceptable salt thereof; and at least one pharmaceutically
aceeptable excipient. Within this embodiment, in one embodiment the solid oral formuldation
comprises an enteric coated compound of Formula (IA) {or embodiments thersof disclosed
herein) and/or a pharmaceutically acceptable salt thereof. Within this embodiment, in
another embodiment the solid oral formulation comprising a compound of Formula (A) (or
embodiments thereof disclosed herein} and/or a pharmaceutically acceptable salt thereof is
coated with an enteric coating. In one embodiment, the enteric coating is a polymer. In
another embodiment, the enteric coating 18 is an anionic polymer such as chosen from
polymethacrylates (e.g.. methacrylic acid ethacrylate poly, methacrylic acid methyl
methacrylate poly); cellulose-based polymers (e.g., cellulose acetate phthalate CAP,
cellulose acetate wimellitate CAT, cellulose acetate succinate CAS, hydroxypropyimethyl-

cethulose phthalate BPMCP, hydroxypropyimethylcelhilose acetate succinate HPMCAS) or
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polyvinyl derivatives such as polyvinyl acetate phthalate PYAP.  In one embodiment, any
of the formulations disclosed herein contain a therapeutically effective amount of a
compounnd of Formuda (1), (35, {A) or (JA) {or embodiments thereof disclosed herein} andfor
a pharmaceutically acceptable salt thereof and at least one pharmaceutically acceptable
excipient.

In one embodiment, any of the forpmlations disclosed herein contain, unless stated
otherwise, one or more pharmaceuntically acceptable excipient(s) such as binders,
surfactants, diluents, buffering agenis, antiadherents, glidanis, hydrophilic or hydrophobic
polymers, retardants, stabilizing agents or stabilizers, disintegrants or superdisiniegrants,
antioxidanis, antifoaming agents, fillers, flavors, colors, lubricants, sorbents, preservatives,
plasticizers, or sweeteners, or mixtures thereof, which facilitate processing of the compound
of Formula (I}, 0, {0 or (JA) {or embodiments thergof disclosed herein or 2
pharmaceutically acceptable salt thereof into preparations which can be used
pharmaceutically. Any of the well-known techniques and excipients may be used as suitable
and as anderstood in the art, see for example, Remington: The Science and Practice of
Pharmacy, Twenty-first Ed., (Pharmacentical Press, 2005); Liberman, H. A, Lachman, L.,
and Schwartz, J.B. Eds, Pharmaceuntical Dosage Forms, Vol 1-2 Taylor & Francis 1990,
and R.1 Mahato, Ansel’s Pharmaceutical Dosage Forms and Drug Delivery Systems, Second
Ed. (Taylor & Francis, 2012}

in certain embodiments, the formulations may include one or more pH adjusting
agents or buffering agents, for example, acids such as acetic, boric, citric, lactic, phosphoric
and hydrochloric acids; bases soch as sodium hydroxide, sodinm phosphate, sodium borate,
sodium citrale, sodium acetate, sodium lactate and tris-hydroxymethylaminomethane; and
buffers such as citrate/dextrose, sodium hicarbonate, ammonium chloride, and the like. Such
acids, bases and buffers are included in an amount required to maintain pH of the
composition in an acceptable range,

In certain embodiments, the formulations may also include ope or more salis in an
amount required to bring osmolality of the composition into an acceptable range. Such salis
include those having sodium, potassium or ammonium cations and chloride, citrate,
ascorbate, borate, phosphate, bicarbonate, sulfate, thiosulfate or bisulfite anions; suitable salts
include sodium chloride, potassium chloride, sodiurmn thiosulfate, sodium bisulfite and
ammonium sulfate,

In certain embodiments, the formudations may also inclode one or more antifoaming
agents to reduce foaming during processing which can result in coagulation of agueous

dispersions, bubbles in the finished film, or generally impair processing. Exemplary anti-
13-
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foaming agents include silicon emulsions or sorbitan sesquoleate.

In certain embodiments, the formelations may also inchide one or more antioxidants,
such as non-thiol antioxidants, for exampie, butylated hydroxytoluene (BHT), sodium
ascorbate, ascorbic acid, and tocopherol. In certain embodiments, antioxidants enhance
chemical stability where reguired.

In certain embodiments, the formulations may also include one or more preservatives
to inhibit microbial activity, Suitable preservatives include mercury-containing substances
such as merfen and thiomersal; stabilized chlorine dioxide; and quaternary ammonium
compounds such as benzalkonium chloride, cetyltrimethylammonivm bromide and
cetylpyridinium chloride.

In certain embodiments, the formulations may also include one or more binders.
Binders impart cohesive qualities and include, e.g., alginic acid and salts thereof; cellulose
derivatives such as carhoxymethylcellulose, methylceliulose (e.g., Methocel®),
hydroxypropylmethylcellulose, hydroxyethyleellulose, hydroxypropylcelhdose {e.g.,
Klucel®), ethylcellulose {e.g., Ethocel®), and microcrysialline celldose {e.g., Avicel®@};
microcrystalline dextrose; amylose; magnesium aluminum silicate; polysaccharide acids;
bentonites; gelatin; polyvinyl-pyrrolidone/vinyl acetate copolymer; crosspovidone; povidone;
starch; pregelatinized starch; tragacanth, dexirin, a sugar, such as sucrose {e.g., Dipac®},
glucose, dextrose, molasses, mannitol, sorbitol, xylitol {e.g., Xvlitab®), and laciose; a natural
or synthetic gum such as acacia, tragacanth, ghatti gom mucilage of isapol husks,
polyvinyipyrrolidone (e.g., Polyvidone® CL, Kollidon® CL, Polyplasdone® XL-10), larch
arabogalactan, Veegum®, polyethyiene glveol, polyethylene oxide, waxes, sodinm alginate,
and the like.

In certain embodiments, the formulations may also include dispersing agents andfor
viscosily modulating agents. Dispersing agents andfor viscosity modulating agenis include
materials that control the diffusion and homogeneity of a drug through hiquid medisora
granulation method or blend method. In some embodiments, these agents also facilitate the
effectiveness of a coating or eroding mairix. Exemplary diffusion facilitators/dispersing
agents include, e.g., hydrophilic polymers, electrolytes, Tween®60 or 80, PEG,
polyvinylpyrrolidone (FVP; commercially known as Plasdone®), and the carbohydrate-based
dispersing agents such as, for example, hydroxypropyl celluloses (e.g., BPC, H--PC-5L, and
HPC-L), hydroxypropyl methylcelluloses {e.g., HPMC K100, RPMC K4M, HPMC KI15M,
and HPMC K100M), carboxymethyleeliulose sodium, methyvlcellulose, hydroxvethyl-
cellulose, hydroxypropyl-cellulose, hydroxypropyimethylcelinlose phthalate, hydroxypropyl-

methyicellulose acetate stearate (HPMCAS), noncrystaliine cellulose, magnesium aluminum
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silicate, tricthanolamine, polyvinyl alcobol (PVA), vinyl pyrrolidonefvinyl acetate copolymer
{8630}, 4-(1,1,3,3~tetramethyibutyl)-phenol polymer with ethylene oxide and formaldehyde
{also known as tyloxapel), poloxamers (e.g., Pluronics FO8®, FE8®., and F1H®S8, which are
block copolymers of ethylene oxide and propylene oxide); and poloxamines {e.g., Tetronic
SUBE®, also known as Poloxamine 908®, which is a tetrafonctional block copolymer derived
from sequential addition of propylene oxide and ethylene oxide to ethylenediamine (BASF
Corporation, Parsippany, N.1}), polyvinyipyrrolidone K12, polyvinyvipyrrolidone K17,
polyvinyipyrrolidone K235, or polyvinylpyrrolidone K30, polyvinylpyrrolidone/vinyl acetate
copolymer {(§-630), polyethyiene glycol, .., the polyethylene glveol can have a molecular
weight of about 300 to about 6000, or about 3350 1o abowt 4000, or about 7000 (o 53400,
sodium carboxymethyleellulose, methylcelulose, polysorbate-80, sodium alginate, gums,
such as, e.g., gum tragacanth and gurn acacia, guar gum, xanthans, including xanthan gum,
sugars, cellulosics, such as, e.g., sodium carboxymethylcellulose, methyicellulose, sodium
carboxymethylcellulose, polysorbate-80, sodivm alginate, polyethoxylated sorbitan
monolaurate, polyethoxylated sorbitan monolaurate, povidone, carbomers, polyvinyl alcohol
(PVYA), alginates, chitosans and combinations thereof. Plasticizcers such as celhulose or
triethyl cellolose can also be used as dispersing agents. Dispersing agents particularly useful
in liposomal dispersions and self-emulsifving dispersions are dimyristoyl phosphatidyl
choline, natural phosphatidyl choline from eggs, natural phosphatidyl glycerol from eggs,
cholesterol and isopropy! myristate. In general, binder levels of about 10 to about 70% are
used in powder-filled gelatin capsule formulations. Binder usage level in tablet formulations
varies whether direct compression, wet granulation, roller compaction, or usage of other
excipients such as fillers which itself can act as moderate binder. Formulators skilled in art
can determine the binder level for the formulations, but binder usage level of up to 70% in
tablet formulations is common.

In certain embodiments, the formulations may also inchude one or more "diluents”
which refers to chemical compounds that are used to dilute the compound of interest prior (o
delivery. Diluents can also be used (o stabilize compounds because they can provide a more
stable environment Salts dissolved in buffered sohutions (which also can provide pH control
or maintenance) are utilized as diluents in the art, including, but not limited to a phosphate
buffered saline solution. In certain embodiments, diloents increase bulk of the composition to
facilitate compression or create sufficient bulk for homogenous blend for capsule filling.
Such compounds include e.g., lactose, starch, mannitol, sorbitol, dextrose, microcrystalline
cellulose such as Avicel®.; dibasic calcium phosphate, dicalcium phosphate dihydrate;

tricalcium phosphate, calcium phosphate; anhvdrous lactose, spray-dried lactose;
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pregelatinized starch, compressible sugar, such as Di-Pac® {Amstar); hydroxypropyl-
methylcellulose, hydroxypropyimethylcellulose acetate stearate, sucrose-based diluents,
confectioner's sugar; monobasic calcium sulfate monohydrate, calcium sulfate dihydrate;
calcium lactate trihydrate, dexirates; hydrolyzed cereal solids, amylose; powdered cellulose,
calcium carbonate; glycine, kaolin; mannitol, sodiwm chioride; inositol, bentonite, and the
like.

In certain embodiments, the formulations may also inchude one or more "disiniegrant”
which includes both the dissolution and dispersion of the dosage form when contacted with
gastrointestinal fluid. "Disintegration agents or disintegrants” facilitate the breakup or
disintegration of a substance. Examples of disintegration agenis include a starch, e.g., a
natural starch such as corn starch or potato starch, a pregelatinized starch such as National
1551 or sodivm starch glycolate such as Promogel® or Explotab®, a cellulose such as a
wood product, methylcrystalline cellulose, e.g., Avicel®, Avicel® PHI0I, Avicel® PH 102,
Avicel® PHI0S, Elceme® P0G, Emcocel®, Vivacel®, and Solka-Floc®, methyleellulose,
croscarmellose, or a cross-linked cellulose, such as cross-linked sodium carboxymethyl-
cellulose (Ac-Di-Sol®), cross-linked carboxymethylcellulose, or cross-linked croscarmellose,
a cross-linked starch such as sodium starch glycolate, a cross-linked polymer such as
crosspovidone, a cross-linked polyvinylpyrrolidone, alginate such as alginic acid or a salt of
alginic acid such as sodium alginate, a clay such as Veegom® HY {(magnesium aluminum
silicate), a gum such as agar, goar, Jocust bean, Karava, pectin, or tragacanth, sodiom starch
glycolate, bentonite, a natoral sponge, a surfactant, a resin such as a cation-exchange resin,
citrus pulp, sodiom lauryl sulfate, sodium lanryl sulfate in combination starch, and the like.

In certain embodimenis, the formulations may also include erosion facilitators.
"Erosion facilitators” inclode materials that control the erosion of a particolar material in
gastrointestinal fluid. Erosion facilitators are generally known to those of ordinary skill in the
art. Exemplary erosion facilitators include, .g., hydrophilic polymers, slectrolytes, proteins,
peptides, and amino acids.

In certain ernbodiments, the formulations may also include one or more filling agents
which include compounds such as lactose, caleium carbonate, calcium phosphate, dibasic
calcium phosphate, calciom sulfate, microcrystalline celinlose, cellulose powder, dextrose,
dextrates, dextran, starches, pregelatinized starch, sucrose, xylitol, lactitol, mannitol, sorbiiol,
sodium chioride, polvethylene glveol, and the like.

In certain embodiments, the formulations may also include one or more flavoring
agentsand/or "sweeteners” e.g., acacia syrup, acesulfame K, alitame, anise, apple, aspartame,

banana, Bavarian cream berry, black currant, butterscoteh, calcivm citrale, camphor, caramel,
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cherry, cherry cream chocolate, cinmamon, bubble gum, citros, citrus punch, citros cream,
cotton candy, cocoa, cola, cool cherry, cool citrus, cyclamate, cylamate, dexirose, eucalyptus,
sugenol, fructose, fruit punch, ginger, glycyrrhetinate, glveyrrhiza (licorice} syrup, grape,
grapefruit, honey, isomall, lemon, Hme, lemon cream, moncammoniom glyrthizinate, maltol,
mannitol, maple, marshmallow, menthol, mint cream, mixed berry, nechesperidine DC,
neotame, orange, pear, peach, peppermint, peppermint cream, Powder, raspberry, root besr,
rum, saccharin, safrole, sorbitol, spearmint, spearmint cream, strawberry, strawberry cream,
stevia, sucralose, sucrose, sodiom saccharin, saccharin, aspartame, acesulfame potassium,
mannitol, talin, sylitol, sucralose, sorbitol, Swiss cream, tagatose, tangering, thauumatin, tuiti
fruitti, vanilla, walmut, watermelon, wild cherry, wintergreen, xylitol, or any combination of
these flavoring ingredients, e.g., anise-menthol, cherry-anise, cionamon-orange, cherry-
cinnamon, chocolate-mint, honey-lemon, lemon-lime, lemon-mint, menthol-eucalyptus,
orange-cream, vanilla-mint, and mixtares thereof.

in certain embodiments, the formulations may also include one or more lubricants and
glidants which are compounds that prevent, reduce or inhibit adhssion or friction of
materials. Exemplary lubricants include, e.g., stearic acid, caletum hydroxide, tale, sodium
stearyl lomerate, a hydrocarbon such as mineral oil, or hydrogenated vegetable oil such as
hydrogenated soybean oil, higher fatty acids and their alkali-metal and alkaline earth metal
salis, such as aluminum, calciom, magnesium, zing, stearic acid, sodium stearates, glycerol,
talc, waxes, borie acid, sodium benroate, sodium acetate, sodium chioride, leucine, a
polyethylene glyeol {e.g., PEG4000) or a2 methoxypolyethylene glycol such as Carbowax®,
sodium oleate, sodium benzoate, glyceryl behenate, polyethylene glycol, magnesium or.
sodivm lauryl sulfate, colloidal silica such as Syloid®, Cab-(O-Sil®, a starch such as comn
starch, silicone oil, a swrfactant, and the like.

In certain embodiments, the formulations may also include one or more plasticizers
which are compounds used to soften the enteric or delayed release coatings to make them
less brittle. Suitable plasticizers include, e.g., polyethylene glyveols such as PEG 300, FEG
400, PEG 600, PEG 1430, PEG 3350, and PEG 800, stearic acid, propylene glyeol, olsic
acid, triethyl citrate, dibutyl sebacate, tricthyl celhilose and triacetin. In some ernbodiments,
plasticizers can also function as dispersing agents or wetling agenis.

In certain embodiments, the formulations may also include one or more solubilizers
which inchude compounds such as iriacetin, tricthyleitrate, ethyl oleate, ethyl caprylate,
sodium lauryl sulfate, sodium doccusate, vitamin E TRGS, dimethylacetamide, N-
methylpyrrolidone, N-hydroxyethylpyrrolidone, polyvinylpyrrolidone, hydroxypropylmethyl

cellulose, hydroxypropyl cycledextrins for example Caplisol®, ethanol, n-butanol, isopropyl
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alcohol, cholesteral, bile salts, polyethylene glycol 200-600, glycofurol, transcutol, propylene
glveol, and dimethyl isosorbide and the like. In one embodiment, the sohubilizer is vitamin E
TPGS and/or Captisol®.

In certain embodiments, the formulations may also include one or more suspending
agents which include compounds such as polyvinylpyrrolidone, e.g., polyvinylpyrrolidone
K112, polyvinyvipyrrolidone K17, polyvinyipyrrolidone K25, or polyvinylpyrrolidone K30,
vinyl pyrrolidonefvinyl acetate copolymer (8630}, polyethylene glycol, e.g., the polyethylene
glycol can have a molecular weight of about 300 to about 6000, or about 3350 to about 4000,
or about 7000 to abowt 5400, sodiom carboxymethyleelinlose, methylcellulose,
hydroxypropyimethylceliulose, hydroxymethyleellulose acetate stearate, polysorbate-80,
hydroxyethylcellulose, sodium alginate, goms, such as, e.g., gum tragacanth and gom acacia,
goar gum, xanthans, including xanthan gun, sugars, cellulosics, such as, e.g., sodinm
carboxymethylcellulose, methylceliulose, sodium carboxymethyicelinlose,
hydroxypropyimethyicellulose, hydroxyethyleelilose, polysorbate-80, sodium alginate,
polvethoxylated sorbitan monolaurate, polyethoxylated sorbitan monolaurate, povidone and
the like.

iIn certain embodiments, the formulations may also include one or more surfactants
which include compounds such as sodium lawryl sulfate, sodium docusate, Tween 60 or 8§,
triacelin, vitamin E TPGS, sorbitan monooleate, polyoxyethylene sorbitan monooleats,
polysorbates, polaxomers, bile salts, glyceryl monostearate, copolymers of ethylene oxide
and propylene oxide, e.g., Pluronie® (BASF), and the like. Some other surfactants include
polyoxyethylene fatty acid glycerides and vegetable oils, e.g., polyoxyethyiene (60)
hydrogenated castor oil; and polyoxyethylene alkylethers and alkyiphenyl ethers, e.g.
octoxynol 10, octoxynol 40. In some embodiments, surfactants may be included to enhance
physical stability or for other purposes.

In certain embodiments, the formulations may alse include one or more viscosity
enhancing agents which include, e.g., methyl cellolose, xanthan gum, carboxymethyl
cellulose, hydroxypropyl cellulose, hydroxypropyimethyl cellulose, hydroxypropylmethyl
cellulose acetate stearate, hydroxypropylmethyl cellulose phthalate, carbomer, polyvinyl
alcohol alginates, acacia, chitosans and combinations thereof.

In certain embodiments, the formulations may also include one or more wetiing
agents which include compounds such as oleic acid, glyceryl monostearate, sorbitan
monooleate, sorbitan monolavrate, triethanolamine oleate, polyoxyethylene sorbitan
monooleate, polyoxyethylene sorbitan monolaurate, sodium docusate, sodium oleate, sodium

laoryl sulfate, sodium doccusate, triacetin, Tween 80, vitamin E TPGS, ammoniom salts and
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the like.

Pharmaceutical preparations disclosed herein can be obtained by mixing one or more
solid excipient such as carrier, binder, filling agent, suspending agent, flavoring agent,
sweetening agent, disintegrating agent, dispersing agent, surfactamn, lubricant, colorant
diluent, solubilizer, moistening agent, plasticizer, stabilizer, penetration enhancer, weiting
agent, anti-foaming agent, antioxidant, preservative, or one or more combination thereof with
one or more of the compounds described herein, optionally grinding the resulting mixture,
and processing the mixture of granules, after adding suitable excipients, if desired, to obiain
tablets,

Pharmaceutical preparations disclosed herein also include capsules made of gelatin, as
well as soft, sealed capsules made of gelatin and a plasticizer, such as glycerol or sorbitol.
Capsules may also be made of polymers such as hypromellose. The capsules can contain the
active ingredients in admixture with filler such as lactose, binders such as starches, and/or
jubricants such as talc or magnesium stearate and, optionally, stabilizers. In soft capsules, the
active compounds may be dissolved or suspended in suitable liquids, such as fatty oils, Hauid
parafiin, lipids, solubilizers, or liguid polyethylene glycols. In addition, stabilizers may be
added. All formulations for oral administration should be in dosages suitable for such
adminisiration.

These formulations can be manufactured by conventional pharmacological
techuigues. Conventional pharmacological techniques include, e.g., one or a combination of
methods: (1) dry mixing, (2} direct compression, (3) milling, {4} dry or non-agueous
granulation, (8) wet granulation, (8) fusion, or (7) extrusion. See, e.g., Lachman et al,, The
Theory and Practice of Industrial Pharmacy, 3™ ed. (1986). Other methods include, e.g., spray
drying, pan coating, melt granulation, granulation, fluidized bed spray drying or coating (e.8.,
wurster coating), tangential coating, lop spraving, tableting, extruding, extrusion/
spheronization, and the like.

¥t should be appreciated that there is considerable overlap between excipients ssed in
the solid dosage forms described herein. Thus, the above-listed additives should be taken as
merely exemplary, and not limiting, of the types of excipient that can be included in solid
dosage forms deseribed herein. The type and amounts of such excipient can be readily
determined by one skilled in the art, according to the particular properties desired.

In some embodiments, the solid dosage forms described herein are enteric coated oral
dosage forms, L.e., as an oral dosage form of a pharmaceutical composition as described
herein which otilizes an enteric coating to effect the release of the compound in the small

intestine of the gastrointestinal tract. An “enterically coated” drug or tablet refers to a drog or
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tablet that is coated with a substance--i.e., with an "enteric coating”--that remains intact in the
stomach but dissolves and releases the drog once the intestine (in one embodiment small
intestine) is reached. As used herein "enteric coating”, is 3 material, such as a polymer
material or materials which encase the therapeutically active agent core either as a dosage
form or as particles. Typically, a substantial amount or all of the enteric coating material is
dissolved before the therapeutically active agent is released from the dosage form, so as to
achieve delaved dissolution of the therapeutically active agent core or particles in the small
intestine. Enteric coatings are discussed, for example, Lovd, V. Allen, Remington: The
Science and Practice of Pharmacy, Twenty-first Ed., (Pharmaceutical Press, 2005; and P.J
Tarcha, Polymers for Controlled Drug Delivery, Chapter 3, CRC Press, 1991, Maethods for
applying enteric coatings o pharmaceuntical compositions are well known in the art, and
include for example, U.S. Patent Publication No, 2006/0045822.

The enteric coated dosage form may be a compressed or molded or extruded tablet
{coated or uncoated) containing granules, powder, pellets, beads or particles of the compound
of Formula {0), (0}, (0T or (1A} (or any embodiments thereof) andfor other excipients, which
are themselves coated or uncoated provided at least one of them is coated. The enteric coated
oral dosage form may also be a capsule (coated or uncoated) containing pellsts, beads or
granules of the compoond of Formuda (I, G0, () or JA) {or any embodiments thereof)
and/or other excipients, which are themselves coated or uncoated provided at least one of
them is coated. Some examples of coatings that were originally used as enteric coatings are
beeswax and glyceryl monostearate; beeswax, shellac and cellulose; and cetyl alcohol, mastic
and shellac as well as shellac and stearic acid (U8, Pat. No. 2,809,918); polyvinylacetate and
ethyl cellulose (U.8, Pat. No. 3,835,221). More recently, the coatings used are neutral
copolymers of polymethacrylic acid esters (Eudragit L30D). (F. W. Goodhart et al, Pharm.
Tech., p. 64-71, April, 1984); copolymers of methacrylic acid and methacrylic acid methyl
ester (Hudragit 8), or a neuntral copolymer of polvmethacryhic acid esters containing metallic
stearates (Mehta et al U.S. Pat. Nos. 4,728,512 and 4,784,001}, cellulose acetate succinate,
and hypromellose phthalate.

Any anionic polymer exhibiting a pH-dependent solubility profile can be psed as an
enteric coating in the methods and compositions described herein to achieve delivery to the
intestine. In one embodiment, delivery to the small intestine.  In another embodiment,
delivery to the duodenum. In some embodiments the polvmers described hersin are anionic
carboxylic polymers. In other erabodiments, the polymers and compatible mixtures thereof,
and some of their properties, include, but are not limited to:

Shellac
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Also called purified lac, it is a refined product obtained from the resinous secretion of
an insect. This coating dissolves in media of pH>T;

Acrylic polymers.

The performance of acrylic polymers (primarily their solubility in biclogical fluids)
can vary based on the degree and type of substitution. Examples of suitable acrylic polymers
include methacrylic acid copolymers and ammonium methacrylate copolymers. The Fudragit
series L, §, and RS { manufactured Rohm Pharma and known as Evonik®) are available as
solubilized in organic solvent, aqueous dispersion, or dry powders. The BEudragit series RL,
NE, and RS are insoluble in the gastrointestinal tract but are permeable and are used
primarily for colonic targeting. The Fudragit series L, L-30D and S are insoluble in stomach
and dissolve in the intestine;

Cellulose Dertvatives.

Examples of suitable cellulose derivatives are: ethyl cellnlose; reaction mixtures of
partial acetate esters of celhulose with phthalic anhydride. The performance can vary based on
the degree and type of substitution. Cellulose acetate phthalate {CAP) dissolves in pH>»6.
Aquateric (FMC) is an agqueous based sysiem and is a spray dried CAP pseudolatex with
particles < pm. Other components in Agquateric can include pluronics, Tweens, and
acetylated monoglycerides. Other suitable cellulose derivatives include; cellulose acetate
iritnellitate (Eastman); methylcellulose (Pharmacoat, Methocel); hydroxypropylmethyl
cellnlose phthalate (HPMCP); hydroxypropyimethy! cellulose succinate (HPMCS); and
hydroxypropylmethylcellulose acetate succinate (HPMCAS e.g., AQUAT (Shin Etsu)). The
performance can vary based on the degree and type of substitution. For example, HPMCP
such as, HP-3(, HP-55, HP-538, HP-55F grades are suitable. The performance can vary
based on the degree and type of substitution. For example, suitable grades of
hydroxypropylmethylceliulose acetate succinate include, but are not limited to, AS-LG (LF},
which dissolves at pH 5, AS-MG (MF), which dissolves at pH 5.5, and AS-HG (HF), which
dissolves at higher pH. These polymers are offered as granules, or as fine powders for
agueous dispersions;

Poly Vinyl Acetate Phthalate (PVAP).

PV AP dissolves in pH>3, and it is much less permeable 1o water vapor and gastric
fluids. Detailed description of above polymers and their pH-dependent solubility can be
found at in the article tifled “Enteric coated hard gelatin capsules” byProfessor Karl Thoma
and Karoline Bechiold at

httodioop.www.capsugel comémediaflibrarvienteric-coated-hard-eclatin-capsules.ndf In

some embodiments, the coating can, and vsually does, contain a plasticizer and possibly other
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coating excipients such as colorants, tale, and/or magnesiuvm sicarate, which are well known
in the art. Suitable plasticizers inchude triethyl citrate (Citroflex 2}, triacetin {glyceryl
triacetate), acetyl triethyl citrate {Citroflec A2), Carbowax 400 (polyethylene ghycol 4003,
diethyl phthalate, tributyl citrate, acetylated monoglycerides, glycerol, fatty acid esters,
propylene glycol, and dibutyl phthalate, In particular, anionic carboxylic acrylic polymers
usually will contain 10-25% by weight of a plasticizer, especially dibutyl phthalate,
polyethylene glveol, tricthyl citrate and {riacetin. Conventional coating techniques such as
fluid bed or Wurster coaters, or spray or pan coating are emploved to apply coatings. The
coating thickness must be sufficient to ensure that the oral dosage form remains intact until
the desired site of topical delivery in the intestinal tract is reached.

Colorants, surfactants, anti-adhesion agents, antifoaming agents, lubricants {e.g.,
carnuba wax or PEG) and other additives may be added 1o the coatings besides plasticizers to
solubilize or disperse the coating material, and to improve coating performance and the
coated product.

To accelerate the dissolution of the enteric coal, a half-thickness, double coat of
enteric polymer (for instance, Budragit 130 D-55) may be applied, and the inner enteric coat
may have a buffer up to pH 6.0 in the presence of 10% citric acid, followed by a final layer of
standard Eudragit L 30 D-55. Applying two layers of enteric coat, gach half the thickness of
3 typical enteric coat, Lin and Basit were able to accelerate enteric coating dissolution
compared to a similar coating system applied, unbuffered, as a single layer (Liy, F, and Basit,
A, Journal of Controlled Release. 147 (2010) 242-245

The intactness of the enteric coating may be measured, for example, by the
degradation of the drug within the micropeliets. The enteric coated dosage forms or pellets
may be tested in dissolution festing first in gastric fluid and separately i intestinal fluid as
described in USP to determine its function.

The enteric coated tablets and capsules forpmlation containing the disclosed
compounds can be made by methods well known in the art. For example, tablets containing a
compound disclosed herein can be enterically coated with a coating solution containing
Fudragit®, diethyiphthlate, isopropyl alcohol, tale, and water using a side vented coating pan
{Freund Hi-Coater}.

Alternatively, a multi-unit dosage form comprising enteric-coated pellets that can be
incorporated into a tablet or info a capsule can be prepared as follows,

Core material:

The core material for the individually enteric coating layered pellets can be

constituted according to different principles. Seeds layered with the active agent, optionally
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mixed with alkaline substances or buffer, can be used as the core material for the further
ProCessing.

The seeds which are to be layered with the active agent can be water insoluble seeds
comprising different oxides, celluloses, organic polymers and other materials, alone or in
mixtures or water-soluble seeds comprising different inorganic salts, sugars, non-parsils and
other materials, alone or in mixtures. Forther, the seeds may comprise the active agent in the
form of crystals, agglomerates, compacts ete. The size of the seeds 1s not essential for the
present invention but may vary between approximately 0.1 and 2 mm. The seeds layered with
the active agent are produced either by powder or solution/saspension layering using for
instance granulation or spray coating layering equipment.

Before the seeds are lavered, active agent moay be mixed with forther components.,
Such components can be binders, surfactants, fillers, disintegrating agents, alkaline additives
or other andf/or pharmaceutically acceptable ingredients alone or in mixtures. The binders are
for example polymers such as hydroxypropyl methylcellulose (HPMC), hydroxypropyl-
cellolose (HPC), carboxymethyicellulose sodium, polyvinyl pywrolidone (PVP), or sugars,
starches or other pharmaceutically acceptable substances with cohesive properties. Suitable
surfactants are found in the groups of pharmaceutically acceptable non-ionic or ionic
surfactants such as for instance sodivm lauryl sulfate,

Alternatively, the active agent optionally mixed with with suitable constituents can be
formulated into a core material. Said core material may be produced by extrusion/
spheronization, balling or compression utilizing conventional process equipment. The size of
the formulated core material is approximately between (.1 and 4 mm and for example,
between 0.1 and 2 mm. The manufactured core material can further be layered with
additional ingredients comprising the active agent and/or be used for further processing.

The active agent is mixed with pharmaceutical constituents o obtain preferred
handling and processing propertics and a suitable concentration of the active agent in the final
preparation. Pharmacentical constituents such as fillers, binders, lubricants, disintegrating
agents, surfactants and other pharmaceutically acceptable additives may be used.

Alternatively, the aforementioned core material can be prepared by using spray drying
or spray congealing technique.

Hateric Coating Layer{s):

Before applying the enteric coating laver(s) onto the core material in the form of
individual pellets, the peliets may optionally be covered with one or more separating layer(s)
comprising pharmaceutical excipients optionally including alkaline compounds such as pH-

buffering compounds. This/these separating layer(s), separate(s} the core material from the
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outer layers being enteric coating laver(s). This/these separating layer(s) protecting the core
material of active agent should be water soluble or rapidly disintegrating in water,

A separating layer(s) can be optionally applied to the core material by coating or
lavering procedures in suitable equipments such as coating pan, coating granulatororina
fluidized bed apparatus using water and/or organic solvents for the coating process. As an
alternative the separating layer({s) can be applied to the core material by using powder coating
technique. The matenials for the separating lavers are pharmaceuntically acceptable
compounds such as, for instance, sugar, polyethylene glycol, polyvinylpyrrolidone, polyvinyl
alcohol, polyvinyl acstate, hydroxypropyl cellulose, methyleellnlose, ethylcelhilose,
hydroxypropyl methyl cellulose, carboxymethylcellulose sodium, water soluble salts of
enteric coating polymers and others, used alone or in mixtures. Additives such as plasticizers,
colorants, pigments, fillers anti-tacking and anti-static agents, such as for instance magnesium
stearate, titanium dioxide, tale and other additives may also be included into the separating
layer(s}.

When the optional separating layer is applied o the core matenial it may constitute a
variable thickness. The maximum thickness of the separating layer(s) is normally only
itmited by processing conditions. The separating layer may serve as a diffusion barrier and
may act as a pH-buffering zone. The optionally applied separating layer(s) is not essential for
the invention. However, the separating laver{s) may improve the chemical stability of the
active substance andfor the physical properties of the novel multiple unit tableted dosage
form.

Alternatively, the separating layer may be formed in site by a reaction between an
gnteric coating polymer layer applied on the core material and an alkaline reacting compound
in the core material. Thus, the separating layer formed comprises a water soluble salt formed
between the enteric coating layer polymer(s) and an alkaline reacting compound which is in
the position to form a salt

{ne or more enteric coating lavers are applied onio the core material or onto the core
material covered with separating layer(s) by using a suitable coating technique. The enteric
coating layer material may be dispersed or dissolved in either water or in suitable organic
solvents. As enteric coating layer polymers one or more, separately or in combination, of the
following can be used, e.g. solutions or dispersions of methacrvlic acid copolymers, celhulose
acetate phthalate, hydroxypropyl methylcellulose phthalate, hydroxypropyl methyleelinlose
acetate succinate, polyvinyl acetate phthalate, cellulose acetate trimellitate,
carboxymethylethyvicelhulose, shellac or other suitable enteric coating polymer(s).

The enteric coating layers coniain pharmaceuntically acceptable plasticizers to obtain
- 34 .
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the desired mechanical properties, such as flexibility and hardness of the enteric coating
tayers. Such plasticizers are for instance, but nol restricted to triacetin, ciiric acid esters,
phthalic acid esters, dibutyl sebacate, cetyl alcohol, polyethylene glycols, polysorbates or
other plasticizers.

The amount of plasticizer is optimized for each enteric coating layer formulg, in
relation to the selected enteric coating laver polymer{s), selected plasticizer(s) and the applied
amount of said polymer(s), in such a way that the mechanical properties, i.e. flexibility and
hardness of the enteric coating layer{s), for instance exemplified as Vickers hardness, are
adjusted 50 that if a tablet is desired the acid resistance of the peliets covered with enteric
coating layer{s} does not decrease significantly during compression of pellets into tablets.
The amount of plasticizer is usually above 5% by weight of the enteric coating layer
polymer(s}, such as 15-50% and further such as 20-50%. Additives such as dispersants,
colorants, pigments polymers e.g. poly(ethylacrylate, methylmethacrylate), anti-tacking and
anti-foaming agenis may also be included into the enteric coating layer(s}). Other compounds
may be added to increase film thickness and o decrease diffusion of acidic gastric juices into
the acid susceptible material. The maximum thickness of the applied enteric coating is
normally only limited by processing conditions and the desired dissolution profile.

Over-Coating Layer:

Pellets covered with enteric coating layer{s) may optionally further be covered with
one or more over-coating layer(s). The over-coating layer(s) should be water soluble or
rapidly disintegrating in water. The over-coating layer(s) can be applied to the enteric coating
layered pellets by coating or layering procedures in suitable equipments such as coating pan,
coating granulator or in a fluidized bed apparatus using water and/or organic solventis for the
coating or layering process. The materials for over-coating layers are chosen among
pharmaceuntically acceptable compounds such as, for instance sugar, polyethylene glycol,
polyvinylipyrrolidone, polyvinyl alcohol, polyvinyl acetate, hydroxypropyl celiulose,
methyiceliulose, ethyleeliulose, hydroxypropyl methyl celiulose, carboxymethylcellulose
sodiom and others, used alone or in mixtures. Additives such as plasticizers, colorants,
pigments, fillers, anti-tacking and anti-static agents, such for instance magnesivm stearate,
titanium dioxide, talc and other additives may also be included into the over-coating layer(s).
The over-coating layer may further prevent potential agglomeration of enteric coating layered
peliets, further it may protect the enteric coating layer towards cracking during the
compaction process and enhance the tableting process. The maximum thickness of the
applied over-coating layer{s) is normally lmited by processing conditions and the desired

dissolution profile. The over-coating layer may also be used as a tablet film coating layer.
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Enteric coating of soft gelatin capsules may contain an emulsion, oil, microsmulsion,
self-emulsifving system, lipid, triglycerides, polyethylene glycol, surfactants, other
solubilizers and the like, and combinations thereof, to solubilize the active agent. The
flexibility of the soft gelatin capsule is maintained by residual water and plasticizer.
Moreover, for gelatin capsuies the gelatin may be dissolved in water so that spraying must be
accomplished at a rate with relatively low relative humnidity such as can be accomplished ina
fluid bed or Wurster. In addition, drying should be accomplished without removing the
residial water or plasticizer causing cracking of the capsule shell. Commercially available
blends optimized for enteric coating of soft gelatin capsules such as Instamodel EPD (Enteric
Polymeric Dispersion}, available from Ideal Cures, Pvt. Lid. (Mumbai, India). Ona
iaboratory scale enteric coated capsules may be prepared by: a) rotating capsules in a flask or
dipping capsules in a solution of the gently beated enteric coating material with plasticizer at
the lowest possible temperature or b} in a lab scale sprayer/fluid bed and then drying.

For agueous active agents, it can be especially desirable to incorporate the drug in the
water phase of an erpulsion. Such "water-in-0il" emulsion provides a suitable biophysical
environment for the drug and can provide an oil-water interface that can protect the drug
from adverse effects of pH or enzymes that can degrade the drug. Additionally, such water-
in-oil formolations can provide a lipid layer, which can interact favorably with lipids in cells
of the body, and can increase the partition of the formulation onto the membranes of celis.
Such partition can increase the absorption of drugs in such formulations into the circulation
and therefore can increase the bicavailability of the drug.

In some embodiments the water-in-oil emulsion contains an oily phase composed of
fong chain carboxylic acids or esters or alcohols thereof, a surfactant or a surface active
agent, and an aqueﬁué phase containing primarily water and the active agent.

Long chain carboxylic acids are those ranging from Cg to Oy with up to three
unsaturated bonds (also branching). Examples of saturated straight chain acids are n-
dodecanoic acid, n-tetradecanoic acid, n-hexadecanoic acid, caproic acid, caprylic acid,
capric acid, lauric acid, myristic acid, palmitic acid, stearic acid, arachidic acid, behenic acid,
montanic acid and melissic acid. Also useful are unsaturated monoolefinic straight chain
monocarboxylic acids. Examples of these are oleic acid, gadoleic acid and erocic acid. Also
useful are unsaturated (polyolefinic) straight chain monocarboxylic acids. Examples of these
are linoleic acid, ricinoleic acid, linolenic acid, arachidonic acid and behenolic acid, Useful
branched acids include, for example, discetyl tartaric acid.

Examples of long chain carboxylic acid esters include, but are not limited to, those

from the group oft glyceryl monostearates; glyceryl monopalmitates; mixtures of glyceryl
~26 -



WO 2013/191965 PCT/US2013/045266

monostearate and glyceryl monopalmitate; glyvceryl monolinoleate; glyceryl monooleate;
mixtures of glyceryl monopalmitate, glyceryl monostearate, glyceryl monooleate and
glyceryl monolinoleate; glveeryl monolinolenate; glyvceryl monogadoleate; mixtures of
glveeryl monopalmitate, glvceryl monostearate, glyceryl monooleate, glyceryl monolinoleate,
glyceryl monolinolenate and glyeeryl monogadoleate; acetylated glyeerides such as distilled
acetylated monoglycerides; mixtures of propylene glycol monoesters, distilled
monoglycerides, sodinm steroyl lactylate and silicon dioxide; d-alpha tocopherol
polyethylene glycol 1000 succinate; mixtures of mono- and di-glyceride esters such as
Atmul; calcium stearoyl lactylate; ethoxyiated mono- and di-glyeerides; lactated mono- and
di-glycerides; lactylate carboxylic acid ester of glycerol and propylene glycol; lactylic esters
of long chain carboxylic acids; polvglycerol esters of long chain carboxylic acids, propylene
glycol mono-~ and di-esiers of long chain carboxylic acids; sodium stearoyl lactylate; sorbitan
monostearate; sorbitan monooleate; other sorbitan esters of long chain carboxylic acids;
succinviated monoglycerides; stearyl monoglyceryl citrate; sicaryl heptanoate; cetyl esters of
waxes; sieary! octanocate; Ca-Usg cholesterollavosterol esters; and sucrose long chain
carboxylic acid esters. Examples of the self-emulsifving long chain carboxvlic acid esters
include those from the groups of stearates, pamitates, ricinoleates, oleates, behenates,
ricinolenates, myristaies, laugrates, caprylates, and caproates. In some embodiments the oily
phase may comprise a combination of 2 or more of the long chain carboxylic acids or esters
or alcohols thereof. In some embodiments the o1l phase may comprise a mixture of
caprylic/capric triglycenide and Co/C 19 mono~/di-glycerides of caprylic acid.

The alcchols that can be used are exemplified by the hydroxyl forms of the carboxylic
acids exemplified above and also strearyi alcohol.

Surface active agenis or surfactants are long chain molecules that can accumulate at
hydrophilicshydrophobie (water/oil) interfaces and lower the surface tension at the interface.
As a result they can stahilise an emulsion. In some embodiments of this invention, the
surfactant may comprise: Tween® (polyoxyethylene sorbate) family of surfactants, Span®
{sorbitan long chain carboxylic acid esters) family of surfactants, Pluronic® (cthviene or
propylene oxide block copolymers) family of surfactants, Labrasol®, Labrafil® and
Labrafac®{each polyglyeolyzed glycerides) families of surfactants, sorbitan esters of oleate,
stearate, laurate or other long chain carboxylic acids, poloxamers (polysthylene-
polypropylene glycol block copolymers or Pluronic®.), other sorbitan or sucrose long chain
carboxylic acid esters, mono and diglycerides, PEG derivatives of caprylic/capric
triglycerides and mixtures thereof or mixture of two or more of the above. In some

embodiments the surfactant phase may comprise a mixture of Polyoxyethylene (207 sorbitan
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monooleate (Tween 80®) and sorbitan monooleate (Span 80®).

The agueous phase may optionally comprise the active agent suspended in water and
a buffer.

In some embodiments, such emulsions are coarse emulsions, microemulsions and
liquid crystal emulsions. In other embodiments such emulsion may optionally comprise a
permeation enhancer. In other embodiments, spray-dried dispersions or microparticies or
nanoparticles containing encapsulated microemulsion, coarse emulsion or liquid crystal can
be used.

in some ernbodiments, the solid dosage forms described herein are non-enteric time-
delayed release dosage forms. The term "non-enteric time-delayed release” as used herein
refers to the delivery so that the release of the drug can be accomplished at some generally
predictable location in the intestinal tract more distal to that which would have been
accomplished if there had been no delayed release alterations. In some embodiments the
method for delay of release is a coating that becomes permeable, dissolves, ruptures, andfor is
no longer intact after a designed duration. The coating in the time-delayved release dosage
forms cam have a fixed time to erode after which the drug is released (suitable coating include
polymeric coating such as HPMC, and the like) or has a core comprised of a
superdisinegrant(s) or osmotic agent(s) such as a salt, hydrophilic polymer, typically
polyethylene oxide or an alkyleellulose, sugar, or the like, which draw water thwough g
membrane or a gas generating agent such as citric acid and sodipm bicarbonate. The
membrane may rupture after the swelling pressure exceeds 3 certain threshold over a desived
delay time. Alternatively, a membrane could become porous by leaching an agueous
extractable over a desired delay time. The time delayed dosage forms are for example
administered in a fasted state to avoid the variability in gastric emptying in the fed state.

The time- delayed dosage form can be a mechanical pill such as an Enterion® capsule
or Heidelberg® capsule (pH sensitive) which can release the drug when it receives a signal
which can be transmitted once it leaves the stomach.

The compounds of Formula (I}, (§), and (1), including ernbodiments thereof
disclosed herein, are kinase inhibitors. Accordingly, in a fifth aspect, the present disclosure is
directed to a method of treating a disease treatable by indubition of a Kinase in a patient,
which method comprises administering o the patient in recognized need thereof, a solid oral
formulation disclosed herein.

in a sixth aspect, the present disclosure 1s directed to a method of treating cancer or an
autoimmune disease in a patient comprising administering to the patient in recognized need

thereof, a solid oral formulation disclosed herein.
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In a seventh aspect, this disclosure is directed o a method of treating a disease
treatable by inhibition of a tyrosine kinase sach as BLK, BMX, EGFR, HERZ, HER4, ITK,
TEC, BTK, and TXK in a patient which method comprises administering to the patient in
recognized need thereof, a solid oral pharmaceutical formulation disclosed herein. In one
embodiment, the tyrosine kinase is BTR.

In one embodiment the discase s inflamnmatory disease such as arthritis, kKidney
disease, or cancer such as B-cell non-Hodgkin lymphoma.

In one embodiment of this aspect, the subject in need is suffering from an
autoimmune disease, e.g., inflammatory bowel disease, arthritis, lupus, rheumatoid arthritis,
psoriatic arthritis, osteoarthritis, Still's disease, juvenile ardwitis, diabetes, myasthenia gravis,
Hashimoto's thyroiditis, Ord's thyroidigs, Graves' disease, Sjogren’s syndrome, muliiple
sclerosis, Guillain-Barre syndrome, acute disseminated encephalomyelitis, Addison's disease,
opsoclonus-myociones syndrome, ankylosing spondylitisis, antiphospholipid antibody
syndrome, aplastic anemia, avtoimmune hepatitis, coeliac disease, Goodpasture's syndrome,
idiopathic thrombocytopenic purpura, optic neuridls, scleroderma, primary biliary curhosis,
Reiter's syndrome, Takayasw's arteritis, teraporal arteritis, warm antoimmune hemolytic
anemia, Wegener's granclomatosis, psoriasis, alopecia universalis, Bebheet's disease, chronie
fatigue, dysaotonomia, endometriosis, interstitial cystitis, nevromyotonia, scleroderma, or
vulvodynia. For example, the disease is rheomatoid arthritis. For example, the autotmmune
disease is lupus. In another emmbodiment of this aspect, the patient in need is suffering from a
heteroimmune condition or disease, e.g., grafi versus host disease, transplantation,
transfusion, anaphylaxis, allergy, type T hypersensitivity, allergic congunctivitis, allergic
rhinitis, or atopic dermatitis.

In another embodiment of this aspect, the patient in need is suffering from an
inflammatory disease, e.g., asthma, appendicitis, blepharitis, bronchiolitis, bronchitis,
bursitis, cervicitis, cholangitis, cholecystitis, colitis, conjunctivitis, cystitis, dacryoadenitis,
dermatitis, dermatomyositis, encephalitis, endocarditis, endometritis, enteritis, enterocolifis,
epicondylitis, epididymitis, fasciitis, fibrositis, gastritis, gastroenteritis, hepatitis, hidradenitis
suppurativa, laryngitis, mastitis, meningitis, myelitis myocarditis, myositis, nephritis,
oophoritis, oﬁ‘chitis, osteifis, olitis, pancreatitis, parotilis, pericarditis, peritonitis, pharynguiis,
pleuritis, phiebitis, pneumonitis, prieumonia, proctiis, prostatitis, pyelonephritis, rhinitis,
salpingitis, sinusifis, stomatitis, synovitis, tendonitls, tonsillits, uveitis, vaginitis, vasculitis,
or vulvitis. In another embodiment of this aspect, the patient is suffering from inflammatory
skin disease which includes, by way of example, dermatitis, contact dermatitis, eczema,

urticaria, rosacea, and scarring psoriatic lesions in the skin, joints, or other tissues or organs.
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In yet another embodiment of this aspect, the subject in need is suffering from a
cancer. In one embodiment, the cancer is 8 B-cell proliferative disorder, e.g., diffuse large B
cell lymphoma, follicular lymphoma, chronic lymphocytic lymphoma, chronic lvraphocytic
leukemia, B-cell prolymphocytic levkemia, lymphoplamascytic lymphoma/Waldenstrom
macroglobulinemia, splenic marginal zone lymphoma, plasma cell myeloma, plasmacyioma,
extranodal marginal zove B cell lymphoma, nodal marginal zone B cell lymphoma, mantle
cell lvmphoma, mediastinal (thymic) large B cell lymphoma, intravascular large B cell
tymphoma, primary effusion lvinphoma, burkitt lymphomalleskemia, or lvmphomatoid
granuslomatosis. In some embodiments, the oral formulation comprising the enteric coated
compound of Formula (1A} {or any of the embodiments thereof described herein),is
administered in combination with another an anti-cancer agent ¢.g., the anti-cancer agent is
an inhibitor of mitogen-activated protein kinase signaling, e.g., UG126, PDOSOSY, PDIIR4352,
PD0325901, ARRY-142886, SB238063, SPo00125, BAY 43-9008, wortmannin, Nexavar®,
Tarceva®, Sutent®, Tykerb®, Sprycel®, Crizotinib, Xalkon®, or LY294002.

In yet another embodiment, the patient in need is suffering from a thromboembolic
disorder, e.g., myocardial infarct, angina pectoris, reocchusion after angioplasty, restenosis
after angioplasty, reocclusion after sortocoronary bypass, restenosis after acriocoronary
bypass, stroke, transitory ischermia, 3 peripheral artenial occlusive disorder, pulmonary
embolism, or deep venous thrombosis.

In an eighth aspect, is used an oral formulation comprising an enteric coated
compound of Formula (IA) (and any embodiments thereof described herein)ora
pharmaceuntically acceptable salt thereof; and further comprising at least one
pharmaceutically acceptable excipientfor treating an inflammatory disease or proliferative
disease in 3 patient in which the activity of a tyrosine kinase such as BLK, BMX, EGFR,
HER2, HER4, ITK, TEC, BTK, and TXK contributes to the pathology and/or symptoms of
the disease. In one embodiment of this aspect, the tyrosine kinase protein is BTR.

In any of the aforementioned aspects involving the treatment of proliferative
disorders, including cancer, are further embodiments comprising administering the compound
of Formula (A} (or any of the embodiments thereof described herein}, in combination with at
ieast one additional agent selected from the group consisting of alemtuziymab, arsenic
irioxide, asparaginase {pegylated or non-), bevacizumab, cetuximab, platinum-based
compounds such as cisplatin, cladribine, davnorsbicin/doxorubicin fidarubicin, irinotecan,

Em, temozolomide,

fludarabine, 3-fluorouracil, gemtuzamab, methotrexate, paclitaxel, Taxo
thioguanine, or classes of drugs including hormones (an antiesirogen, an antiandrogen, of

gonadotropin releasing hormone analogues, interferons such as alpha interferon, nitrogen
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mustards such as busulfan or melphalan or mechlorethamine, retinoids such as tretinoin,

topoisomerase inhibitors such as irinotecan or topotecan, tyrosine kinase inhibitors such as

gefinitintb or imatinib, or agents {0 treat signs or symptoms induced by such therapy

including allopurinol, filgrastim, granisetron/ ondansetron/palonosetron, dronabinol, When

combination therapy is used, the agents can be administered simultanecusly or sequentially.
In a nineth aspect, the present disclosure provides a method of increasing oral

bioavailability of a compound of Formula (1), (8), or (i)
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wherein:
Ar! is substituted aryl or substituted heteroaryl;

N

Z. is bond, alkylene, cycloatkyiene, .%{’ \@ {where 77 is bond, alkyvlene,
NR®, or O and A is heterocycloaming optionally substituted with one or two substituents
independently selected from alkyl, hydroxy, or flucre), O, -alkylene-0-, NR® or —{alkylene)-
NR® (where each R® is hydrogen, alkyl or cyeloalkyl);

P is bond, alkylene, O, or NR® (where R® is hydrogen, alkyl or cycloalkyl);

R"is cyano, nitro, halo, haloalkyl, haloalkoxy, alkyithio, or alkylsulfonyl;

R® is alkyl, haloalkoxy, substituted alkyl, cycloatkyl, cycl@aikyicneNRdRe or
cyclcaikyiene(aikyime)NRdRs (where R® and R® are independently hydrogen, alkyl, or
cycloalkyl), or 3 to & membered saturated monocyclic heterocyelyl containing one or two
heteroatoms selected from N, O, or S and optionally substitoted with one or two substituenis
independently selected from hydroxy, alkyl or fluoro; and

Y is -8O,R', -SR], -C(ONRRE, -SO,NRR, -CaN, -CH(haloalkyl), -COOH, -
COGRf, ~C(G)Rf, fluoro, heterearyl, or aryl wherein Rf, RE Rh, and R are independently
hydrogen, alkyl, substituted alkyl, cycloalkyl, or cycloalkyleneNRR® (where R® and R® are
independently hydrogen, atkyl, or cycloalkyl) or Rland R* and R® and R together with the
nitrogen atom to which they are attached form heterocycloamino; and further wherein
heterocyclamino, aryl and heteroaryl are substituted with one, two or three substituents
independently selected from hydrogen, alkyl, alkoxy, hydroxyl, cyano, nitro, halo, haloalkyl,
haloalkoxy, alkylthio, alkyisulfonyl, carboxy, alkoxycarbonyl, aminocarbonyl or

aminosuifonyl;

L
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andfor a pharmaceutically acceptable salt thereof; comprising administering said compound
in a pharmaceuntical composition that releases said compound in the intestine.

Within the nineth aspect, in one embodiment the phanmaceutical composition is a
solid oral dosage form.

Within the nineth aspect, in vet another embodiment, the compound chosen from
Formula (I}, (1) or JII} {or embodiments thereof disclosed herein); andfor a pharmaceutically
acceptable salt thereof is released to a region of the gastrointestinal tract in which the pH is
greater than pH 4.5, In one embodiment, the pH is greater than about 5. In another
embodiment the pH is greater than from about 5 or about 5.5 to about 7. In one embodiment,
the release is in one or more of the duodenurm, jejunum or ileum. In one embodiment, a
compound chosen from Formula (I}, (1) or (1) {(or embodiments thereof disclosed herein);
and/or a pharmaceutically acceptable salt thereof or the dosage form comprised of a
compound chosen from Formula (), (I} and JI1) (or embodiments thereof disclosed herein);
and/or a pharmaceutically acceptable salt thereof is coated with at least one coating chosen
from an enieric coating or a non-enteric, Hme-delayed release coating. In another
embodiment, acompound chosen from Formula (1), () or (1) (or embodiments thersof
disclosed herein); andfor a pharmmaceutically accepiable salt thereof or the dosage form
comprised of a compound chosen from Formula (1), (IT) or () {or embodiments thersof
disclosed herein); andfor a pharmaceutically acceptable salt thereof 1s coaled with at least
one coating chosen from an enteric coating. In one embodiment, when the compound
Formula $, 1) or (IH) (or embodiments thereof disclosed herein} and/or a pharmaceutically
acceptable salt thereof or the dosage form comprising a the compound Formulda (I, D or
(11} {or embodiments thereof disclosed herein) andfor a pharmaceutically acceptable sali
thereof is coated with an enteric coating, the enteric coating is 3 polymer. In another
gmbodiment, when the compound andfor a pharmaceutically acceptable salt thereof or the
dosage form comprising a the compound andfor a pharmaceutically acceptable salt thereof is
coated with an enteric coated, the enteric coating is an aniomic polymer such as
polymethacrylates {e.g., methacrylic acid ethacrylate poly, — methacryhc acid methyl
methacrylate poly); cellulose-based polymers (e.g., cellulose acetate phthalate CAP,
cellulose acetate trimellitate CAT, celluolose acetate succinate CAS, hydroxypropylmethyl-
cellulose phthalate HPMCP, hydroxypropyimethyleellulose acetate succinate HPMCAS) or
polyvinyl derivatives such as polyvinyl acetate phthalate PYAP.

In another embodiment, the release is in one or more of the duodenum, jejunom or
ileum. Within the nineth aspect, including ernbodiments therein, in yet one embodiment, the

non-enteric delaved release dosage forms can be administered in fasted state and the Gme-
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delayed release coating can be designed (o erode, burst, or become very permeable in about
(1.3 to about 3 hours or in about (.5 to about 2 hours to release the said at least one
compound chosen from Formula (1), (1) and (1) {or embodiments thereof disclosed herein);
andfor a pharmaceutically acceptable salt thereof. When the dosage form comprised of the
said at least one compound is enteric-coated, it is generally administered in the {asted state to
avoid variability in gastric emaptying and the resulting variability in the initiation of
efficacious plasma levels.

In the embodiments disclosed in the nineth aspect, incloding the nineth aspect, the
cormpound is chosen from Formuda (1) or () {or embodiments thereof disclosed herein);
and/or a pharmaceutically acceptable salf thereof.

In another embodiment of the nineth, including the nineth aspect, the formulation
comprises a compound of Formula (I} {or embodiments thereof disclosed herein); andior a
pharmaceutically acceptable salt thereof.

In another aspect, the formalation disclosed in the nineth aspect (including
erabodimments thereof), comprises a therapeutically effective amount of the compound
contained therein.

In one embodiment, Ar' is quinolinyl, quinazolinyl, pyrolof2,3,-dlpyrimidinyl, 5H-
pyrrolo{2,3-blpyrazinyl, purinyl, indolyl, thiazolyl, 2-hydroxyguinolinyl or tautomer thereof,
indazolyl, pyrimidinyl, pyrazolo{l.5-alpyrimidinyl, pyrrolo{2,1-f}{1,2 4]iriazinyl, §-amino-
[1,2,4}triazolof1,5-alpyrazinyl, S-aminoimidazofi,2-alpyrazinyl, 8-aminoimidazo{l,2-
alpyridinyl, &-amino-[1,2,4}riazolof1,5-alpyridinyl, or benzimidazolyl substituted as defined
herein.

In one embodiment, in the compounds above, R” is cyane.

Embodiment A
In one embodiment, in the formulations disclosed herein, the compound of Formula
{IA) as defined above {or a pharmaceutically acceptable salt thereof) is where the fused

bicyclic moiety thereof has the strocture:
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In another embodiment, in the formulations disclosed herein, in the compound of

Formula (1A) as defined above (or a pharmaceutically acceptable salt thereof) or as more

specifically defined in embodiment (A} and groups contained therein, L is: () G, §, SO, SO,
NR or NHCONH,; or i) L is G, 5, NH, or N{methyl), or NHCONH; or L is O or NHOONH.

Within this embodiment, in one group of compounds L is O, Within this embodiment, in one

group of compounds L is NHCONE, NHCG, or CONH, or L is NHCONH. Within this

embodiment and groups contained therein, in one group of corppounds R*is hydrogen,

methyl, fluoro, or rifluoromethyl. Within this embodiment and groups coniained therein, in

another group of compounds R%is hydrogen or methyl, Within this embodiment and groups

contained therein, in another group of compounds R® is hydrogen.

Embodiment O

In another embodiment, in the formulations disclosed herein, the compound of

Formula (1A} as defined above {or a pharmaceutically acceptable salt thereof)) or as more

specifically defined in embodiments (A) andfor (B) and groups contained therein, is one
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where R? and R* are independently hydrogen, alkyl, alkoxy, cyano, halo, haloalkyl or
haloalkoxy. Within the groups in embodiment (C), in one group of compounds R’ and R* are
independently hydrogen, methyl, fluoro, methoxy, chioro, gifleoromethyl, or
trifluoromethoxy. Within the groups in embodiment (C), in another group of compounds R’

and R* are independently bydrogen or fluoro. Within this embodiment and groups contained

o =

4 ¢
RS
‘?'(4?7 3 J
&\ R -
. e 2R 3
therein, in one group of compounds, is a ring of formula: ™ where R is

hydrogen, methyl, ethyl, chloro, fluoro or wrifluoromethyl. Within this embodiment and

A

4
5
Ry

8\ R

groups contained therein, in another group of compounds, “‘%1 is a ring of formula:
L««%
oo
T 2R where R is methyl, ethyl, ehloro or fluore. Within this embodiment and groups
o

2,
o :.\01

i
ﬁ

3
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contained therein, in another group of compounds, is a ring of formula

=

7
M where R is hydrogen, methyl, ethyl, or chloro. Within this embodiment and
A
ar
RES
\f(*% 3
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groups contained therein, in another group of compounds, ™™ is a ring of formula:
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where R is hydrogen or fluore. Within this embodiment and groups contained

Re

N L"}E
&

is a ring of formula ™% where

R’is alky! or halo. Within this embodiment and groups contained therein, in another group

=

3
R 5 4 )

1 2

of compounds S

is a ring of formula

5/
R /AN
SQ“SR“ 7\;«\}

where R is methyl, chloro or

flroro. Within this embodiment and groups contained therein, in yet another group of

b e 4
NI ..

Embodiment D-
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In another embodiment, in the formulations disclosed herein, the compound of
Formula (1A) as defined above {or a pharmaceutically acceptable salt thereof) or as more
specifically defined in embodiments (A), (B) andfor (C) and groups contained therein, is one
where R® and R” are independently hydrogen, alkyl, alkoxy, halo, haloaikyl, haloalkoxy, or
cyano. Within the groups in this embodiment, in another group of compounds R®and R are
independently hydrogen, methyl, methoxy, fluoro, chloro, wrifluoromethyl, triffuoromethoxy,

Of cyano.

Embodiment ¥

In another embodiment, in the formulations disclosed herein, the compound of
Formula (A) as defined above (or a pharmaceutically acceptable salt thereof) is or as more
specifically defined in embodiments (A), (B), () and/or (D) and groups contained therein,
is one whers:

{a} R hydrogen, alkyl, alkoxy, halo, haloalkyl, haloalkoxy, or cyano. Within
{a) in one group of compounds R’ is hydrogen, methyl, methoxy, fluors, chioro,
trifluoromethyl, triflucromethoxy, or cyano;

Rlis ~Z-CO-COCN)=CHR® or  ~Z-80,-C(CN)=CHR® where 7 is bond, alkylene,

A
cycloalkylene, C (where 7 is bond, alkylene, NR®, or O and A is

heterocycloamino optionally substituted with one or two substitvents independently selected
from alkyl, hydroxy, or fluore), O, -alkylene-O-, NR® or —(alkylene)-NR*- (where eack R® is
hydrogen, alkyl or eycloalkyl); and R® is alkyl, haloalkoxy, substituted alkyl, cycloalkyl,
cycloalkyleneNRR® (where R and R® are independently bydrogen, alkyl, or cycloalkylior 3
to & membered saturated monocyelic heteroeyclyl containing one or two heteroatoms selected
from N, O, or § and optionally substituted with one or two substituents independently
selecied from hydroxy, alkyl or fluoro;

and L is O.

) in another group of compounds R'is hydrogen, alkyl, alkoxy, halo, haloalkyl,
haloalkoxy, or cyano. Within (b} in one group of compounds, R is hydrogen, methvl,
methoxy, fluoro, chloro, rifluoromethyl, riflucromethoxy, or cyano;

R*is ~Z-CO-C{CN=CHR" or ~Z-80,-C{CN)=CHR® where Zis bond, atkylene,

A
cveloalkylene, \C {where 2 is bond, alkylene, NR, or Qand A is
heterocycloamino optionally substitnted with one or two substituents independently selected
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from alkyl, hydroxy, or fluoro), O, -alkylene-0O-, NR® or —(alkylene)}-NR"- (where cach R" is
hydrogen, alkyl or cycloalkyl);, and R° is alkyl, haloalkoxy, substituted alkyl, cycloalkyl,
cyciﬁaikyieneNRdRe {where R® and R® are independently hydrogen, alkyl, or eycloalkyh or 3
to & membered saturated monocyclic heterocyclyl containing one or two heteroatoms selected
from N, O, or § and optionally substituted with one or two substituents independently
selected from hydroxy, alkyl or fluoro;

and L is NHCONH, NHCO or CONH.

{c} Within the groups in embodiment (E), e.g., subparts (3} and (I}, in ope group

A

Zi
A
of compounds Z is bond, NR®, O, methylene, \C or —{alkyiene)}-NR.

A

LN
A
{d) Within groups in {c}, in one group of compounds 7, is C .

Within groups in (¢}, in another group of compounds ring A is pyrrolidinyl, piperidinyl, or

—— FL
N or 85\%“%
b |

(e} Within groups in ernbodiment (E) i.e., (8) and (b}, in one group of compounds

piperazimyl optionally substituted with methyl, or fluoro.

Within embodiment (d) and groups contained therein Zis

Z is ~(alkylene)-NR". Within groups in embodiment (E) Le., (a) and (b}, in another group
of compounds £ is -ethyleneNH-, -C(CH;)-CHNH -, or -CH-C{CH:)};NH-. Within
groups in embodiment (B} Le., (a) and (b), in another group of compounds Z s

methyvleneNH or -CH-C(CH ) NH-,

Embodiment ¥

In another embodiment, in the formulations disclosed herein, of the compound of
Formula {(IA) as defined above, or as more specifically defined in embodiments (A), (B), (C},
(I3}, andfor (E) and groups contained therein, one group of compounds R° is isopropyl, tent-
butyl, cyclopropyl, ~C{UH; R OCH,CH;, ~C{CH: LN(CH3),, ~C(CH ) NH,, ~
COCH ) NHCH,;, ~C{CH pNHCH;CH,, ~C{CH pNHCH(CH o, ~C(CH pNHeyclopropyl, —
C{CH 1 NH{CH, »OCH,, -C{CHyymorpholine-4-vl, 2-pyrrolidinyl, 3- or 4-piperidinyi, 1-

methyipiperidin-4d-yl, I-methylpiperidin-3-vi, or 4-tetrabydropyranyl.

Fmbodiment G
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In another embodiment, in the formulations diselosed herein, the compound of
Formula (1A} as defined above (or a pharmaceutically acceptable salt thereof}) or as more

specifically defined in embodiments (&), (B), (C}, (D), {E}, and/or (F), and groups contained

RS
§
RG
AT
wow
therein, in one group of compounds the group is attached at the 4-position of the
T
RE
=
;22

phenyl ring, the carbon atom of the phenyl ring attached to R being carbon 1.

) Within the groups in embodiment G, in one group of compounds,

as

¥
oY

o X
'12:—" =

(i1} Within groups in embodiment G, in another group of compounds when R'is

is phenyl.

hydrogen, alkyl, alkoxy, halo, haloalkyl, haloalkoxy, or cyano, then, Ar is phenyl substituted
at meta or para position with R, and R® is ortho or para to R®. Within groups in embodiment
G, in another group of compounds when R’ is hydrogen, alkyl, alkoxy, halo, haloalkyl,
haloalkoxy, or cyano, then, Ar is phenyl substituted at meta position with R, and R® is ortho
or para to RS

(iil)  Within groups in embodiment G, in another group of compounds when rlig
hydrogen, alkyl, alkoxy, halo, haloalkyl, haloalkoxy, or cyano, then, Ar is heteroarvl e.g.,
pyridyl, substituted with R’ at carbon adjacent o ring nifrogen in the pyridyl ring, and R is
ortho or para o R’.

(iv)y  Within groups in embodiment G, in another group of compounds when R is
bydrogen, alkyl, alkoxvy, halo, haloatkyl, haloalkoxy, or cyano, then, Ar is phenyl substituted
at the ortho andfor meta with R® or R® the carbon atom of Ar attached to phenyl being
position 1.

{v} Within groups in embodiment G, in another group of compounds when R s
hydrogen, alkyl, alkoxy, halo, baloalkyl, haloalkoxy, or cyano, Ar is heteroaryl, for example
pyridyl or pyrimidiny] optionally substituted with R>-R'.

{(vi) Within groups in embodiment G, in another group of compounds when R’ is

hydrogen, then, Ar is a ring of formula:
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F
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Within groups in embodiment G, in another group of compounds when R’ is hydrogen, then,

Ar is a ring of formula:

L %‘{ ;\'} S

T s a ring of formula: phenyl,

Embodiment B
In yet another aspect, in the formulations disclosed herein, the compound of Formula

{1A) as defined above {or a pharmaceutically acceptable salt thereof) has the structure (Id):

RS
2 ON
‘Z\ éi /
Rc
{1a)

wherein:

7% 15 -N- or CR® where R is hydrogen or alkyl;

R and R are independently hydrogen, methyl, chloro, fluore, cyclopropyl, hydroxy,
methoxy, cyano, trifluoromethy! or trifluoromethoxy;

R® and R’ are independently hydrogen, methyl, methoxy, flucro, chloro,
trifluoromethyl, wifluoromethoxy, or cyano;

Y
\
A A 4

Z is —{alkviene-NR®, , OF \f , cach ring optionally substituted

with one or two substituents independently selected from alkyl, hydroxy, or hale, (for

example alkyl or halo) where R® is independently hydrogen or alkyl; and

T
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R® is alkyl, haloalkoxy, substituted alkyl, cvcloalkyl, cycloalkyleneNR'R® or
cyciﬁa}kyiene(aikyiene)NRgRe {(where R® and R® are independently hydrogen, alkyl, or
cycloalkyl), or 3 to & membered saturated monocyclic heterocyclyl containing one or two
heteroatoms selected from N, G, or § and optionally substituted with one or two substituents
independently selected from hydroxy, alkyl or fluoro.

{a) Within embodiment (H), in one group of compounds R is alkyl, haloalkoxy,
substituted alkyl, cycloalkyl, cveloalkyleneNR'R® where R and R® are independently
hydrogen, alkyl, or cycloalky! or 3 to 6 membered saturated monocyclic heterocyelyl
containing one of two beteroatoms selected from N, O, or § and optionally substituted with

one or two substituenis independemiv selected from hydroxy, alkyl or fluoro; and

Lf(jf<

AP
(i} Within embodiment (H} and subpart {a) in one group of compounds
0,2 0”2 O’%
4
45 4
s <§ A
1 MQ R3 i wd F
e is & ring of formula: ™ or .

(i) Within embodiment (H) and subpart {a} in one group of compounds
o ok
N

, by

is a ring of formula; ™™ or

oo .
R’ is a ring of formula:
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{11}, Within erobodiment (M), subparis {a}, (i} and (it} sbove, in one group of

A
g N,}E

compounds, £ is optionally substituted with one or two substituents independently

&
‘SQ 3

i LN

selected from alkyl, hydroxy, or hale; Inone group 2 is ; and

RS is alkyl, cycloalkyl, cycloalkyleneNROR® (where R? and R° are independently
hydrogen or alkyl}, alkyl substituted with hydroxy, alkoxy, -NRR’ {(where R is alkyl,
cycloalkyl, hydroxyalkyl, or alkoxyalkyl and R’ 15 alky!) or heterocycloamino which is
optionally substituied with one or two groups independently selected from alkyl or hydroxyl,
or 3 to & membered saturated monocyclic heterocyelyl containing one or two heteroatoms
selected from N, O, or § and optionally substituted with one or two substitzents
independently selected from hydroxy, atky! or fluore. In one group, R° is alkyl substituted
with heterocycloamine which is optionally substitoted with one or two groups independently
selected from alky! or hydroxyl, In another group, R® is isopropyl, tert-butyl,
C{CH3 3, OCH,CH,, —C{CH 1 N{CHy ), ~C{CH ymorpholine-4-yl, cyclopropyl, 2-
pyrrolidinyl, 3- or 4-piperidinyl, I-msthylpipenidin-4-yl, 1-methyipiperidin-3-y}, or 4-
tetrahydropyranyl. For example, R® is ~C(CHz pmorpholine-4-yl, 2-pyrrolidinyl, 3- or 4-
piperidinyl, I-methylpipenidin-4-vi, I-methyipiperidin-3-yl, or 4-tetrabydropyranyl.

(vy. Within embodiment (H), subparts (a}, (i} and (ii) above, in one group of

)
compounds & is L/ optionally substituted with one or two substituents independenty

A

N"}*
selected from alkyl, hydroxy, or halo. In one group, Zis é ; and



WO 2013/191965 PCT/US2013/045266

R® is alkyl substituted with ~NRR’ (where each R is hydrogen, alkyl, cycloalkyl,
hydroxyalkyl, or alkoxyalkyl and R’ is hydrogen) or heterocyeloamine which is attached to
atkyl via nitrogen ring atom and which is optionally substituted with one or two groups
independently selected from alkyl or hydroxyl. In one group, R® is ~C{CH:pNH;, -

C{CH pNHCH,, ~C{CH pNHCHCH;, ~C(CH p NHCR(CH, ), ~C(CH pxNHeyclopropyl, —
CCH L NH{CH),OCH;, or ~C{CHs hymorpholine-4-yl.
(v},  Within embodiment (8}, subparts {a), (b), (i) and (i) above, in one group of

Ry
“Tr
compounds £ is which is optionally substituted with one or two substitoents

R %1&
%/
indepmdsm}y selected from aikyi, hy dr QRY, OF halo. Inone group Z s
/}‘1(

v
optionally substituted with alkyl or halo. In one group s ; and

R® is alkyl, eycloalkyl, cycloalkyleneNRR® (where RY and R” are independently
hydrogen or alkyl), alkyl substituted with hydroxy, atkoxy, ~-NRR’ {where each R is alkyl,
cycloalkyl, hydroxyalkyl, or alkoxyalkyl and R’ is hydrogen or alkyD) or beterocycloaming
which is optionally substituted with one or two groups independently selected from alkyl or
bydroxyl, or 3 1o 6 membered saturated monocyclic heterocyelyl containing one or two
heterpatoms selected from N, O, or § and optionally substituted with one or two substituents
selected from hydroxy, alkyl or fleoro. In one group, R® is isopropyl, tert-butyl, ~
C{CH 3 NH,, ~CCHp NHOH,, ~CCH p NHCH CH,, ~C(CH ) NHCH(CH ), —
C{CHRpNHeyelopropyl, ~C{CHRpNHCH, ,OCH:, ~-C{CH;pOCHCH;, ~
COCHRN(CHs ), ~C{CH; pmorpholine-4-yl, cyclopropyl, 2-pyrrolidingl, 3- or 4-piperidinyl,
{-methylpiperidin-4-y, I-methylpiperidin-3-yl, or 4-tetrahydropyranyl. In another group, R
is isopropyl, tert-butyl, or ~C{CH; hmorpholine-4-y1
Embediment F:

In yet another embodiment, in the formulations disclosed herein, the said least one
compound or the compound is chosen from:

2~(3~(4-amino-3-(4-phenoxyphenyl}-1H-pyrazolof 3 4-dipyrimidin- 1 -vDpiperidine- 1 -
carbonyl)-3-cyclopropylacrylonitrile; 1

2-(2~({4-amino-3-{(4-phenoxyphenyl}-1 H-pyrazolo[3,4-dipyrimidin-1-
yviimethyDpyrrolidine-1-carbonyl}-3-cyclopropylacrylonitrile; 2

L
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2-{4~(4~armino-3-{4-phenoxyphenyl}- 1 H-pyrazolo] 3, 4-dipyrnimidin-1-yDpiperidine-1-
carbonyi}-3-cyclopropylacrylonitrile; 3
2-(3-(4-amino-3-(4-(3 4-dichlorophenoxy)-3-methoxyphenyl }- I H-pyrazolo{3,4-
dipyrimidin-I-yDpiperidine-1-carbonyd)-3-cyclopropylacrylonitrile; 4
2-{2-{{4-amino-3-(4-(3,4-dichlorophenoxy(3-methoxyphenyl)- 1H-pyrazolof3,4-
dlpyrimidin-1-yhmethyhpyrrolidine- T-carbonyl}-3-cyclopropylacrylonitrile; 5
2-{4-{4-armino-3-(4-(3,4-dichlorophenoxy)-3-methox yphenyl - 1 H-pyrazolof3,4-
dipyrimidin-1-ylipiperidine- 1 -carbonyi)-3-cyclopropylacryloniinile; 6
2-(3-(4-amino-3-{4-phenoxyphenyl)- 1 H-pyrazolo] 3,4-djpyrimidin- 1 -yl ipiperidine- 1 -
carbonyl}-4.4-dimethylpent-2-eneniinile; 7
2-{4-{4-amino-3-(4-phenoxyphenyl}- 1H-pyrazolo{3,4-dlpyrimidin- 1 -yDpiperidine-1-
carbonyl}-4,4-dimethylpent-2-enenitrile; §
2-{4-{4-amino-3-(4-(3 4-dichlorophenoxy)-3-methox yphenyl}- 1 H-pyrazolo[3,4-
dipyrimidin-1-ylpiperidine- 1 -carbonyi)-4 4-dimethylpent-2-cnenitrile; 9
2-(2-{{(4-amino-3-{4-phenoxyphenyl}- 1 H-pyrazolo{3 4-djpyrimuidin-1-
yhmethylipyrrolidine- 1 -carbonyl)-4 4-dimethylpent-2-enenitrile; 10
N-{{1s,48)-4-(4-amino-3-(4-phenoxypheny}- 1 H-pyrazolof3,4-dipyrimidin-1-
vikyclohexyl)-2-cyano-3-cyclopropylacrylamide; 11
2-(2-{{4-amino-3-(4-(3 4-dichlorophenoxy}-3-methoxyphenyl}- I1H-pyrazolof[ 3,4~
dipyrimidin--yDmethyDpyrrolidine- 1 -carbonyi}-4,4-dimethylpent-2-enenitrile; 12
N-{(}r.4r)-4-(4-amino-3-(4-(3 4-dichlorophenoxy -3-methoxyphenyD- 1H-
pyrazolof3,4-dlpyrimidin-1-vlcyclohexyl)-2-cvano-3-cyclopropylacrylamide; 13
N-{{1s,48)-4-(d-amino-3-{4-phenoxyphenyl - 1H-pyrazolo{3,4-dipyrimidin- 1-
viicyclohexyl)-2-cyano-4,4-dimethylpent-2-cnamide; 14
{R}-2~3-(4-amino-3-(4-{3-fluorophenoxyphenyl}- 1H-pyrazolo{3 4-dipyrimidin-1-
yipiperidine~1-carbonyl)-3-cyclopropylacrylamide; 15A
{8}-2-(3-(d-amino-3-{(4-3-fluorophenoxyiphenyl)- 1 H-pyrazolof 3,4-djpyrimidin-1-
yhpiperidine- {-carbonyl}-3-cyclopropylacrylamide; 158
N-{{1r,4r)-4-(4-amino-3-{4-(3,4-dichlorophenoxy}-3-methoxyphenyl - 1H-
pyrazolof3,4-dipyrimidin- I -yheyclohexyl)-2-cyano-4 4-dimethylpent-Z-enamide; 16
(R}-2-(3-(4-amino-3-(4-3,5-difluorophenoxyiphenyl - IH-pyrazolo[3,4-d]pyrimidin-
1-ypiperidine- 1 -carbonyh)-3-cyclopropylacrylamide; 17A
(83-2-(3-(4-aming-3-(4-(3,5-difluvorophenoxyiphenyi}- 1 H-pyrazolo[3,4-d]pyrimidin-
1-yhpipenidine-1-carbonyl}-3-cyclopropylacrylamide; 17B
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(R}-2-(3-(4-amino-3-(2-fluoro-4-{phenoxy)phenyD- IH-pyrazolo 3,4-dlpyrimidin- 1 -
ylpiperidine-1-carbonyl}-3-cyclopropylacrylamide; 18A
(83-2-(3-(4-amino-3-(2-fluore-4-{phenoxy)pheny - 1tH-pyrazolo[3,4-djpyrimidin-1-
yhpiperidine- I-carbonyl)-3-cyclopropylacrylamide; 188
2-(3-{4d-amino-3-{4-(3 4-dichlorophenoxy)-3-methoxyphenyl)- 1 H-pyrazolo{3,4-
dipyrimidin-1-vl}piperidine-1-carbonyl}-4 4-dimethylpent-2-encnitrile; 19
N-{{1s,48}-4-{4-amino-3-(4-(3,4-dichlorophenoxy)-3-methoxyphenyl )- 1 H-
pyrazolof 3,4-dlpyrimidin- 1-vi)cyclohexyh-2-cvano-3-cyclopropylacrylamide; 20
N-({(1s,48)-4-{4-amino-3-(4-(3 4-dichlorophenoxy}-3-methoxyphenyl)- 1 H-
pyrazolo{3,4-dipyrimidin- I-yheyclobexyl-2-cvano-4 4-dimethylpent-2-enamide; 21
(R}3-2-(2-{({4-amino-3-(4d-phenoxyphenyh)- 1 H-pyrazolo{3,4-dipyrimidin-1 -
yhmethvlpyrrolidine- L-carbonyl}-3-cyclopropylacrylonitrile; 22
R)-2-2-({4-amino-3-(4-phenoxyphenyl)- t H-pyrazolo[3 4-dlpyrimidin-1-
yhmethyUpyrrolidine- 1-carbonyi)-4, 4-dimethylpent-2-enenitrile; 234
{8)-2-(2-{{4-amino-3-(4-phenoxyphenyl}- 1 H-pyrazolof3,4-dipyrimidin-1-
viimethyDpyrrolidine-1-carbonyl}-4,4-dimethylpent-2-enenitrile; 238
(R}-2-2-({4-amino-3-(4-3-fluorophenoxy)phenyiy- 1 H-pyrazolo] 3,4-djpyrimidin-1 -
yhmethylDpyrrolidine-1-carbonyl)-3-cyclopropylacrylonitrile; 24A
(83-2-C-((4-amino-3-{4-3-fluorophenoxy)phenyl}- I H-pyrazolo| 3, 4-dlpyrimidin- 1 -
yhmethylpyrmolidine- 1carbonyl}-3-cyclopropylacrylonitrile; 248
{R)}-2-(2-{({4-amino-3-{4-(3,5-difluorophenoxyiphenyl}- 1 H-pyrazolo{3,4-d}pyrimidin-
I-ylimethyDpyrrolidine- 1-carbonyi}-3-cyclopropylacrylonitrife; 254
{S)-2~-(2~{{4-amino-3-(4-3,5-diflvorophenoxyiphenyl}- 1H-pyrazolof 3,4-d]pyrimidin-
-yDmethyDpyrrolidine- 1-carbonyl)-3-cyclopropylacrylonitrile; 258
(R}-2-(2~{({4-amino-3-(2-fluoro-4-phenoxyphenyl)-1 H-pyrazolo{3,4-dlpyrimidin-1-
yhimethylpyrrolidine-1-carbonyl)-3-cyclopropylacrylonitrile; 27A
{8)-2-(2-{{4-amino-3-Z-flucro-4-phenoxyphenyl)- 1 H-pyrazole[3,4-djpyrimidin-1-
vinnethyDpyrrolidine-1-carbonyl}-3-cyclopropylacrylonitrile; 278
2-(3-{{4-amino-3-(4-phenoxyphenyh- LH-pyrazolol 3,4-dlpynmidin- 1-
yhmethylipyrrolidine-1-carbonyl}-4,4-dimethylpent-2-enenitrile; 28
R)-2-(3~(4-amino-3-(4-phenoxyphenyl}- 1 H-pyrazolo[3,4-dpyrimidin-1-
yhipipenidine- l-carbonyl)-4,4-dimethylpent-Z-eneniinle; 28A
{8)-2-(3-{4-amino-3-(4-phenoxyphenyl}- 1 H-pyrazolo{3 4-djpyrimidin-1-
vipiperidine-~1-carbonyl)-4,4-dimethylpent-2-enenitrile; 298

. 45
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(R)-2-(3-{4-amino-3-(4-phenoxyphenyly-  H-pyrazolol 3,4-d]pyrimidin-1-
vipiperidine- L-carbonyl}-3-cyelopropylacrylamide; 304
{R}-2-2-((4-amino-3-{4-{2 3-difluorophenoxyiphenyly- 1H-pyrazolof 3,4-d}pyrimidin-
I-yvlymethyhpyrrolidine- 1-carbonyl}-3-cyclopropylacrylonitnile; 31A
(83-2-2~({4-amino-3-(4-(2,3-difluorophenoxyphenyl}- 1 H-pyrazolo[3,4-dlpyrimidin-
1-yDmethylipyrrolidine- 1-carbonyl)-3-cyclopropylacrylonitrile; 318
R)-2-2~{{4-amino-3-{4-(2 6-difluorophenoxyphenyl}- 1 H-pyrazolo 3 4-d]pyrimidin-
1- yhmethyDpyrrolidine-1-carbonyl)-3-cyclopropylacryloninile; 324
{8§)-2-{2-{{4-amino-3-(4-(2,6-difluorophenoxyiphenyl}- 1 H-pyrazolo|3,4-dlpyrimidin-
1~ yhmethyDpyrrolidine- I -carbonyl)-3-cyclopropylacrylonitrile; 32B
R)-2-(3-(4-amino-3-{4-(2-fluorophenoxyphenyD- IH-pyrazolof 3 4-djpyrimidin-1-
ylpiperiding- -carbonyl}-3-cyclopropylacrylamide; 33A
(8)-2-(3-{($-amino-3-{4-2-fluorophenoxy)phenyD- LHopyrazolo[3 4-dipyrimidin-1-
ylipiperidine-1-carbonyl}-3-cyclopropylacrylamide; 338
N-{2-{4-amipo-3-(4-phenoxyphenyl}- 1 H-pyrazolof3,4-dlpyrimidin- I -yhethyh-2-
cyano-3-cyclopropylacrylamide; 34
(R)}-2-(3-(d-amino-3-(4-2,3-difluorophenoxyphenyD- 1 H-pyrazolof3,4-dipyrimidin-
1-yDpiperidine-1-carbonyl}-3-cyclopropylacrylamide; 354
(83-2-(3-{4-amino-3-(4-(2,3-difluorophenoxy jphenyl)- 1 H-pyrazolo{3,4-d}pyrinidin-
I-yhipiperidine-1-carbonyl)-3-cyclopropylacrylamide; 358
{(R}-2-(3-{(4-amino-3-{4-2 6-difluorophenoxy jphenyli~ 1 H-pyrazolo{ 3,4-d}pyrimidin-
1-ylipiperidine-i-carbonyh)-3-cyclopropylacrylamide; 36A
{(83-2-(3-(4-amino-3-(4-(2,6-difluorophenox yiphenyl- 1 H-pyrazolof 3 4-dipynmidin-
I-yDpiperidine-1-carbonyl}-3-cyclopropylacrylamide; 368
(R}-2-(3-{4-amino-3-(4-(2,5-difluorophenoxyiphenyl)- 1 H-pyrazolo{ 3,4-djpyrimidin-
I-yDipiperidine-1-carbonyl}-3-cyclopropylacrylamide; 37A
(8)-2-(3-(d-amino-3-(4-(2,5-diflvorophenoxy)phenyh-1H-pyrazolo{3,4-dipyrimidin-
{-vijpiperidine-1-carbonyl}-3-cyclopropylacrylamide; 378
(R)-2-3-{(d-amino-3-{4-2-fluorophenoxy)phenyi)- {H-pyrazolo{3,4-dlpyrnimidin-1-
yhmethylpyrrolidine-1-carbonyl)-3-cyclopropylacrylonitrile; 38A
{8$3-2-(2~{{(4~amino-3-{4-(2-fluorophenoxy)phenyl)- 1 H-pyrazolol3,4-dlpyrimidin-1-
yhimethyDpyrrolidine-1-carbonyi)-3-cyclopropylacrylonitrile; 388
{(R}-2-(2-({4-amino-3-{4-(2 S-diflucrophenoxyiphenyi)- 1 H-pyrazolo{3,4-dipyrimidin-
1-ylmethylpymrolidine- L-carbonyl}-3-cyclopropylacryloniirile; 39A

.46 -
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{§)-2-(2-{{4-amino-3-(4-(2,5-difluorophenoxyphenyl}-1 H-pyrazole{3,4-dlpyrimidin-
I-yDimethyDpyrrolidine-1-carbonyl}-3-cyclopropylacrylonitrile; 39B
{(R}-2-(Z-((d-amino~-3-2-fluoro-4-3-fluorophenoxyipbenyl- HH-pyrazolo{3,4-
dipyrimidin-1-vDimethyDpyrrolidine-1-carbonyl)-3-cyelopropylacryloniinile; 40A
(83-2-(2-{{(4-amino-3-2-fluore-4-3-fluorophenoxy)phenyl)- 1 H-pyrazolo[3,4-
dipyrimidin--yDmethylipyrrolidine-1-carbonyl}-3-cyclopropylacryionitrile; 408
{(R)-2-(2-({4-amino-3-2-flooro-4-(3,5-difluorophenoxyiphenyl- 1 H-pyrazolo{ 3,4-
dipyrimidin-1-ylimethyDpyrrolidine- 1 -carbonyi)-3-cyclopropylacrylonitrile; 41A
{(83-2-2-{{4-amino-3-2-fluoro-4-(3,5-diflvorophenoxyphenyl}- 1 H-pyrazolof 3,4~
dlpyrimidin-I-yDmethyDpymrohidine- I -carbonyl}-3-cyclopropylacryloniirile; 418
R}2-(2-{{4-amino-3-(3-fluoro-4-(phenoxyphenyl}- 1 H-pyrazolo] 3,4-d]pyrimidin- 1 -
yhmethylpyrrolidine-1-carbonyl)-3-cyclopropylacrylonitrile; 424
(8)-2-(2~{({4-amino-3-3-fluoro-4-(phenoxy iphenyl}- 1 H-pyrazolo{3,4-dipyrimidin-1-
yimethyllpyrrolidine-1-carbonyl}-3-cyclopropylacrylonitrile; 42B
B)-2-2-((4-amino-3-(2-fluoro-4-(2 3-difhucrophenoxy)phenyi)- IH-pyrazolof3,4-
dipyrimidin- I-yvhmethyDpyrrolidine- 1-carbonyl)-3-cyclopropylacrylonitrile; 43A
{83-2-(2-({4-amino-3-2-fluoro-4-(2,3-diflucrophenoxy jphenyl}- | H-pyrazolo] 3 ,4-
dipyrimidin- I -yhmethylpyrrolidine- I -carbonyl}-3-cyclopropylacryloniirile; 43B
(R)-2-2-{{(4-aming-3-2-fluoro-4-(2,6-difluorophenox yipheny - 1H-pyrazolo{ 3.4~
dipyrimidin-1-yUimethyDpyreolidine-1-carbonyi}-3-cyclopropylacrylonitrile; 44A
(83-2-2-((4-amino-3-(2-flucro-4-(2,6-difluorophenoxy)phenyl)- 1 H-pyrazolo{3,4-
dipyrimidin-1-ymethyDpyrrolidine-1-carbonyl}-3-cyclopropylacryloniirile; 448
N-(2-{4-amino-3-2-fluoro-4-phenoxyphenyl}- 1 H-pyrazolo 3 4-dlpyrimidin-1-
yhethyl}-2-cyano-3-cvelopropylacrylamide; 45
N-(2-{4-amino-3-2-fluoro-4-phenoxyphenyl)- I H-pyrazolo[3,4-dlpyrimidin- 1 -y1}-2-
methvipropyl-2-cyano-3-cyclopropylacrylamide; 46
N-(1-{4-amino-3-(2-fluoro-4-phenoxyphenyl-1H-pyrazolo{3,4-dipyrimudin-1-y13-2-
methylpropan-2-yH)-2-cyano-3-cyclopropylacrylamide; 47
N-(2-{4-aming-3-(2-fluorc-4-phenoxyphenyl)- 1 H-pyrazolo3,4-djpyrimidin-1-
yhethyl)-1-cvano-2-cyclopropyiethenesulfonamide; 48
N-(2-{(4-amino-3-(2-fluocro-4-phenoxyphenyl)-1H-pyrazolo[3,4-dlpyrimidin-1-
yhethyD-1-cyano-2-cyclopropyl-N-methylethenesulfonamide; 49
2-(4-amino-3-(2-fluoro-d-phenoxyphenyl}-1H-pyrazolol3 4-djpyrimidin-1-ylethyl 2-
cyano-3-cyclopropylacrylate; 50
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{-{4-amino-3-(2-flucro-4-phenoxyphenyh-1H-pyrazolo{3,4-dlpyrimidin-1-y1}-2-
methyipropan-2-yl 2-cyang-3-cyclopropylacrylate; 51
24 2~{4~amino-3-C-fluoro-4-phenoxyphenyl}- | H-pyrazelo] 3,4-dlpyrimidin-1-
yvhethyhsulfonyli-3-cyclopropylacrylonitrile; 52
2-(§-{{(4-amino-3-{2-fluoro-4-phenoxyphenyl)- 1H-pyrazolof 3, 4-dipyrimidin-1-
yhmethylioxazol-2-y-3-cyclopropyliacryvionitrile; 53
{(R)}-2-(3-(4-amino-5-{4-phenoxyphenyi}-TH-pyrrolof2, 3-dipyrimidin-7-yhipiperidine-
1-carbonyl}-3-cyclopropylacrylonitrile; 34A
{8)-2~(3~{4-amino-S-{d-phenoxyphenyl}- TH-pyrrolof 2, 3-dipyrinidin-7-yi}piperidine-
I-carbonyl)-3-cyclopropylacrylonitrile; 548
R)-2-(3-{4-amino-5-(4-(3,5-difluorophenoxy)phenyhy-7H-pyrrolof 2,3-d)pyrimidin-7-
yDpiperidine- L-carbonyi}-3-cyclopropylacrylonitrile; 55A
(8)-2-(3-(4-amino-5-(4-(3,5-difluorophenoxy)pheny-TH-pyrrolo{ 2,3-dipyrimidin-7-
viipiperidine- 1-carbonyl)-3-cyclopropylacrylonitrile; 558
{(R}-2-(3-(4-amino-3-2-fluoro-d-phenoxyphenyl)- TH-pyrrolof 2, 3-d]pyrimidin. 7~
vipiperidine- 1-carbonyl)-3-cyclopropylacrylonitrile; 564
(83-2-(3-(4-amino-5-2-fluorc-4-phenoxyphenyvl)-TH-pyrrolof2,3-dlpyrimidin-7-
yhpiperidine- 1 -carbonyl}-3-cyclopropylacrylonitrile; 568
R}-2-2~{{4-amino-S-(4-phenoxypheny}-7TH-pyrrolof 2, 3-dlpyrimidin- 7-
yhmethyDpyrrolidine-1-carbonyi}-3-cyclopropylacrylonitrile; 374
(8)-2-(2-{{4-amino-5-(4-phenoxyphenyl}-7TH-pyrrolef 2, 3-djpyrimidin-7-
vimethylpyrrolidine- l-carbonvi}-3-cyclopropylacryioniirile; 57B
(R)-2-2-{{4-amino-5-(4-(3,5-diflucrophenoxyphenvh-7TH-pyrrolof 2, 3-dpyrimidin-
7-yhmethylpyrrolidine- 1-carbonyl}-3-cyclopropylacrylonitrile; S8A
(8)}-2-Z-{{4-amino-5-{4-(3,5-diftuorophenoxy)phenyl -7 H-pyrrolo[ 2, 3-d]pyrimidin-7~
yhimethyDpyrrolidine-1-carbonyl)-3-cyclopropylacrylonitrile; S8B
(R}-2-(2-((4-amine-3-(2-fluoro-d-phenoxyphenyl}- TH-pyrrole{ 2, 3-dlpyrimidin-7-
yhmethyDpyrrolidine- L-carbonyl}-3-cyclopropylacryloniirile; 58A
(83-2-(2-{({4-aming-5-(2-fluoro-4-phenoxyphenyl-7H-pyrrolof 2, 3-dlpyrimidin-7-
yhmethyhipyrrolidine-1-carbonyl)-3-cyclopropylacrylonitrile; 598
(R)}-2-(3-{4-amino-6-methyl-5-(4-phenoxyphenyl}-7TH-pyrrolo{2,3-d}pyrimidin-7-
ylipiperidine- 1-carbonyl}-3-cyclopropylacrylontrile; 60A
{§)-2-(3-{4-amino-6-methyl-S-{4-phenoxyphenyl}- TH-pyrrolo{ 2,3-dlpyrimidin-7-
viypiperidine-1-carbonyl)-3-cyclopropylacrylonitrile; 60B

- 48 -
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(R}-2-(3-{4-amino-3-(4-(3,5-diflporophenoxyphenyi}-6-methyl-TH-pyrrolo{2,3-
dipyrimdin-7-yDpiperidine- 1 -carbonyl)-3-cyclopropylacrylonitrile; 61A
(8)3-2-(3-(4-amino-5-{4-(3,5-diflucrophenoxy)phenyl}-6-methyl-7TH-pymolo] 2,3~
dipyrimidin-7-vl)piperidine- I -carbonyl)-3-cyclopropylacryloniirile; 618
2-{GRY-3-(4-amino-5-3-fluoro-4-phenoxyphenyl-6-methyl-TH-pymrolof2.3-
dipyrimidin-7-yhpiperidine-1-carbonyl}-3-cyclopropylacrylonitrile; 62A
2-{{38}-3-{4-amino-5-(2-flucro-4-phenoxyphenyl}-6-methyl- TH-pyrrolof 2,3+
dipyrimidin-7-yhpiperidine-1-carbonyl}-3-cyclopropylacrylonitrile; 628
(R}~ (2-(2-((4-amino-&-methyl-5-(4-phenoxyphenyl-TH-pyrrolof 2,3 -djpyrimidin-7-
yhmethylpyrrolidine-1-carbonyl}-3-cyclopropylacrylonitrile; 63A
(83 (2-2-{{4-amino-S-methyl-5-{4-phenoxyphenvD-TH-pyrrolo{2, 3-dlpyrimidin-7-
yhmethyDpyrrolidine-1-carbonyl}-3-cvclopropylacrylonitrife; 638
{R}-2-(2-((4-amino-5-(4-(3,5-difluorophenoxy jphenyl)-6-methyl- TH-pyrrolo{2,3-
dipyrimidin-7-vlimethyDpyrrolidine-1-carbonyl}-3-cyclopropvlacrylonitrile; 64A
(8)-2-(2-{{4-amino-3-{4-(3,5-difluorophenoxy jpheny-G-methyl-7TH-pyrrolof2,3-
dipyrimidin-7-ymethylipyrrolidine- 1 -cartbonyl}-3-cyclopropylacryionitrile; 648
R)-2-(2~{{4-amino-5-2-fluoro-4-phenoxyphenyl)-&-methyl-7TH-pyrrolof 2,3~
dipyrimidin-7-yhmethyDpyrrolidine- 1 ~carhonyD-3-cyclopropylacrylonitrile; 654
{8)-2-(2-{{4-amino-5-(2-fluoro-4-phenoxyphenyi}-6-methyl-TH-pyrrolof 2, 3-
dipyrimidin-7-viymethyDpyrrolidine-1-carbonyl}-3-cyclopropylacryloniirile; 658
2-(3~{{4-amino-3-{(4-phenoxyphenyl)- 1 H-pyrazolo[3,4-dlpyrimidin- 1~
yhmethyDpyrrolidine-1-carbonyi}-3-cyclopropylacrylonitrile; 66
N-(3-(4-amino-3-(4-phenoxyphenyl}- 1H-pyrazolof3,4-d]pyrimidin- 1 -yI}-2,2-
dimethylpropyl)-2-cyano-3-cyclopropylacryvlamide; 67
2-{4-{4-arpino-3-(4-phenoxyphenyl)- 1 H-pyrazolo{3,4-dipyrimidin- 1 -yDpyridin-2-yi}-
3-cyclopropylacrylonitrile; 68
(R)-2-(2-({(4-amino-3-(2-methyl-d-phenoxyphenyl)- 1 H-pyrazolol 3,4-djpyrimidin-1-
yhmethylpyrrolidine-1-carbonyl)-3-cyclopropylacrylonitrile; 6%A
(83-2-2-((4-amino-3-2-methyl-4-phenoxyphenyl)- HH-pyrazolof3,4-dlpyrimidin-1-
yhmethyDpyrrolidine-1-carbonyl)-3-cyclopropylacrylonitnile; 698
{R}-2-(2-((4-amino-3-(2-chloro-4-phenoxyphenyl)- 1 H-pyrazolo{3,4-dlpyrimidin-I -
yimethyDpyrrolidine-1-carbonyl)-3-cyclopropylacrylonitrile; 70A
(8)-2-(2-{{4-amino-3-(2-chloro-4-phenoxyphenyl}-1 H-pyrazolo 3, 4-dipyrimidin-1-
yhmethylpyrrolidine-1-carbonyly-3-cyclopropylacrylonitrile; 708
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{(R3-2-2-{{(d~amino-3-{4-(2,5-diflnorophenoxy)phenyh- 1 H-pyrazolo[3,4-d]pyrimidin-
1-yDmethylpyrrolidine- 1 -carbonyl}-4-methylpent-2-enenitrile; 71A
(8)-2-(2~{{4-amino-3-(4-(2,5-diflucrophenoxy)iphenyl}- 1 H-pyrazolo[3 4-dlpyrimidin-
-yhimethyDpyrrolidine- I-carbonyl-4-methyipent-2-enenitrile; 718
(R}-d-amino-2-(2-{(4-amino-3-(2-fluoro-4-(3-fluorophenoxy phenyvi}- 1 H-
pyrazolof3,4-dipyrimidin- 1-vlimethvl}pyrrolidine- 1 -carbonyl }-4-methyipent-2-enenitrile;
T2A
(83-4-amino-2-(2-({(4-amino-3-(2-Auoro-4-(3-fluorophenoxy)phenyl}- 1H-
pyrazolof3,4-dipyrimidin- I -yDmethyDpyrrolidine-  -carbonyl}-4-methyipent-2-enenitrile;
728
(R3-2-2-({4-amino-3-(2-fluoro-4-(3-flucrophenoxy)phenyl)- 1 H-pyrazolof 3,4-
dipyrimidin--yimethyllpyrrolidine- -carbonyl)-4-methylpent-2-enenitrile; 73A
(83-2-2-{(d-amino-3-2-huoro-4-3-flucrophenoxyphenyl - 1 H-pyrazolo{3,4-
dipyrimidin-1-yDmethylpyrrolidine- 1 -carbonyl-4-methylpent-2-encnitrile; 738
(R}-2-(Z2-((4-amino-3-2-fluoro-4-phenoxyphenyly- HH-pyrazolo]3,4-dlpyrimidin-1-
vimethyDpyrrolidine-1-carbonyi}-4,4-dimethylpent-2-enenitrile; 74A
{8)-2-02-({{4-amino-3-(2-fluoro-4-phenoxyphenyl}- 1 H-pyrazolo[3 4-dipyrimidin- -
yUmethylpymrolidine- 1-carbonyli)-4,4-dimethylpent-2-eneniirile; 748
(R}-2-(2-{{4-amino-3-(4-(Z,6-difluorophenoxy)phenyl}- 1H-pyrazolo[3 4-dlpyrimidin-
-yDimethyDpyrrolidine- T -carbonyl}-4-methylpent-2-enenitrile; 75A
(8)-2-(2-{{d-amino-3-(4-(2,6-difluorophenoxyiphenyi)- L H-pyrazolof 3,4-dlpyrimidin-
1-ylymethylpyrrolidine- 1 -carbonyl}-4-methylpent-2-enenitrile; 758
{(R)3-2-3-{(d~amino-3-{4-2,3-difluorophenoxyiphenyl)- 1 H-pyrazolo3,4-d]pyrimidin-
L-yhmethylpyrrolidine-1-carbonyl-4-methylpent-2-eneniirile; 764
(83-2-(2-{{4~amino-3-{4-2,3-difluorophenoxyphenyi)- 1 -pyrazolo[3,4-dlpyrimidin-
-yDimethyDpyrrolidine- I -carbonyl}-4-methylpent-2-enenitrile; 76B
{(R}-2-(2-({(4-amino-6-methyl-5-(4-phenoxyphenyl-7TH-pyrrolof 2.3 -dpyrimidin-7-
vimethylpyrrolidine- 1-carbonyl}-4-(dimethylamino)-d4-methyipent-2-enenitrile; 774
(8)-2-(2~({4-amino-6-methyl-5-(4-phenoxyphenyl-TH-pyrrolo{ 2, 3-dlpyrimidin-7-
yhmethylpyrrolidine- 1 -carbonyl)-4-(dimethyiamino}-4-methylpent-Z2-enenitrile; 778
R} 2-2-{({4-amino-3-(4-2,6-diflaorophenoxy)-2-fuoropheny)- 1H-pyrazolo{3,4-
dipyrimidin-1-yDmethyhpyrrolidine-1-carbonyh-4-methylpent-2-enenitrile; 78A
{§)-2-(2-{{4-amino-3-(4-(2,6-difluorophenoxy}-2-fluorophenyl)- 1 H-pyrazolof3 4-
dipyrimidin-I-viimethyDpyrrolidine- L -carbonylp4-methylpent-Z-enenitrile; 788
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(R}-2-(Z-({(4-amino-3-2-fluoro-d-phenoxyphenyl)- 1H-pyrazolo[3,4-djpyrimidin- 1 -
yvimethyl}-4,4-diflucropyrrolidine-1-carbonyl)-3-cyclopropylacrylonitnile; 794
(83-2-(2-{{4-amine-3-{2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolof 3, 4-d]pyrimidin-1-
yhmethyi-4.4-difluoropyrrolidine- L -carbonyly-3-cyclopropylacrylonitrils; 798
{(R)-2-2-{{4-amino-3-{2-fluoro-4-phenoxyphenyl - 1 H-pyrazolol 3 4-dlpyrimidin-1-
yhimethyl}-4.4-diflucropyrrolidine-  -carbonyl)-4-methylpent-2-enenitrile; 80A
{8)-2-(2~{{4-ammo-3-2-fluorc-4-phenoxyphenyl}- 1 H-pyrazolo[3,4-djpyrimidin-1-
ylimethyli-4,4-difluoropyrrolidine-1-carbonyl-4-methylpent-2-enentirile; 80B
R)-2-(2-{{4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolof3,4-djpyrimidin-1-
yhmethyDpyrrolidine-1-carbony!}-4-methylpent-2-enenitrile; 814
{(8)-2-(2-{{4-amino-3-3-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo[3,4-dlpyrimidin- 1~
ylimethyhpyrrolidine- 1 -carbonyl}-4-methylpent-2-cnenitrile; 818
{8)-4-amino-2-C-((4-amino-3-(2-fluoro-4-phenoxypheny}- 1 Hepyrazolo[3,4-
dipyrimidin-I-yDmethyDpyrrolidineg- -carbonyi}-4-methylpent-2-enenitrile; 828
(R)-4-amino-2-(2-({(4-amino-3-2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo{3,4-
dipyrimidin-1-yhmethylipyrrolidine- 1 -carbonyl)-4-methylpent-2-enenitrile; 824
(S)-2-(2~{{4~-amino-3-C-fluoro-4-phenoxyphenyl)- I H-pyrazolo[3,4-dlpyrimidin-1-
yhmethyDpyrrolidine- 1 -carbonyl-4-methyl-4-(methylamino)pent-2-enenitrile; 838
(R3-2-(2-({4-amino-3-(2-fluoro-4-phenoxyphenyi)- 1 H-pyrazolol 3,4-dlpyrimidin- 1 -
yhmethyviipyrrolidine- -carbonyl)-4-methyl-4- (ﬁ‘iethyi aminopent-2-enenitrile; 844
(83-2-2-{{4-amino-3-(2-flucro-4-phenoxyphenyi)- 1 H-pyrazolo] 3,4-dlpyrimidin-1-
vhmethyDpyrrolidine- -carbonyl)-4-{dimethylamino}-4-methyipent-2-enenitrile; 848
{R}-2-2-({4-amino-3-(2-fluoro-4-phenoxyphenyl}-1H-pyrazolof 3,4-dlpyrimidin-1-
yhmethyDpyrrolidine- 1-carbonyl-4-(dimethylamino}-4-methylpent-2-eneniirile; 844
(83-2-2-((4-amino-3-2-fluoro-4-phenoxyphenyl}- 1 H-pyrazolof3,4-djpyrimidin-1-
yhmethylipyrrolidine- 1 -carbonyl-4-(ethylamino)-4-methylpent-Z-enenitrile; 858
(RY}-2-(2-({(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo3 4-dlpyrnmidin-1-
yhmethyDpyrrolidine- I-carbonyl)-4-{ethylamino}-4-methylpent-2-enenitrile; 85A
(S)-2~(2~{{4-amino-3-Z-fluoro-4-phenoxyphenyl)- I H-pyrazolo[3,4-dlpyrimidin-1-
yhmethyDpyrrolidine-1-carbonyl-4-(isopropylamine)-4-methyipeni-2-enenitrile; 868
R3-2-2-{{4-amino-3-2-fluoro-4-phenoxyphenyl - | H-pyrazolo]3,4-dlpyrimidin- 1~
yhmethylpyrrolidine-1-carbonyl}-4-(sopropylamino}-4-methylpent-2-enenitrile; 36A
{8)-2-(2-{{4-amino-3-(Z-fluoro-4-phenoxyphenyl)- 1 H-pyrazole{3,4-dipyrimidin-1-
yhmethyDpyrrolidine-1-carbonyl}-4-{cyclopropylamine)-4-methylpent-2-enenitrile; 878
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(R)-2-(2-{{4-amino-3-(2-fluoro-4-phenoxyphenyl}-1H-pyrazolo{3,4-d}pyrimidin-1-
yhmethybpyrrolidine-1-carbonyl)-4-{cyclopropylamino)-4-methylpent-Z-enenitrile; 87A
(8)-2-(2-({4-amino-3-3-fluoro-4-phenoxypheny- 1 Hepyrazolof3,4-djpyrimidin-1-
yhmethyDpyrrolidine-1-carbonyl-4~{(Z-methoxyethyamino)-4-methylpent-2-enenitrile;
28R
(R)-2-2-((4-amino-3-(2-fluoro-4-phenoxyphenyD- 1 H-pyrazolo[3,4-dlpyrimidin- 1 -
yhmethylpyrrolidine- 1-carbonyl)-4-((2-methoxyethylamino)-4-methylpent-2-enenitrile;
88A
(S)-2-{2-{{4-amino-3-(2-flucro-4-phenoxyphenyD- 1 H-pyrazolo{ 3 4-dlpyrimidin-1-
yhmethyDpyrrolidine- L-carbonyl-4-cthoxy-4-methylpent-2-enenitrile; 898
(R3-2-2-({4-amino-3-(2-fluoro-4-phenoxyphenyl}- 1H-pyrazolo]3 4-djpyrimidin-1-
yhmethyhpyrrolidine- 1 -carbonyly-d-ethoxy-4-methyipeni-2-enenitrile; 89A
(83-2-(-{{d-amino-3-2-fluoro-4-phenoxyphenyh- LH-pyrazolo{ 3,4-djpyrimidin- 1-
yimethyDpyrrolidine- 1 -carbonyi)-3-(1-aminocyclopropyliacrylonigile; 90B
{(R}-2-2-{(4-amino-3-2-fluoro-4-phenoxyphenyi- 1H-pyrazolo] 3,4-dlpyrimidin- 1~
vipnethyDpyrrolidine- l-carbonyi}-3-(-aminoeyclopropyDacrylonitrile; 30A
{(8)-2-(2-({4-aminc-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolof 3,4-dipyrimidin- 1 -
yhmethylipyrrolidine-1-carbonyi)-3-(1-{methylamine)cyclopropyDacrylonitrile; 91B
(R)-2-(2-{{4-amino-3-(2-flooro-4-phenoxyphenyl}- 1H-pyrazolo{ 3 4-dlpyrimidin-1-
yhmethyhpyrrolidine-1-carbony)-3-(1-{methylaminojeyclopropyDacrylonitrile; 91A
{8)-2-{2-{{4-amino-3-(2-fluoro-4-phenoxyphenyi}-1H-pyrazolof 3, 4-djpyrimidin-1-
yimethyDpyrrolidine-1-carbonyi)-3-(1-(ethylamino)eyclopropylacryionitrile; 92B
(R3-2-(2-({(4-amino-3-(2-fluoro-4-phenoxyphenyi)-1H-pyrazolo[3 4-djpyrimidin-1-
yhmethypyrrolidine-1-carbonyl)-3-(1-{ethylaminojcyclopropylacrylonitrile; 924
(83-2-2-({(4-amino-3-2-fluoro-4-phenoxypheny- L H-pyrazolo]3,4-dipyrimadin-1-
yhmethyDpyrrolidine-1-carhonyl)-3-(1-(isopropylaminoleyclopropylacrylonitrile; 93RB
{(R}-2-(2-((4-amino-3-2-fluoro-d-phenoxyphenyl - | H-pyrazolo{3,4-dipyrimidin- 1 -
yhmethylpyrrolidine- L-carbonyl}-3-(1-Gsopropylaminojeyelopropylacrylonitrile; 83A
2-{(8)-2-({4-amino-3-(2-fluore-4-phenoxyphenyl)- 1 H-pyrazolo{3,4-dlpyrimidin- 1 -
yhmethylpyrrolidine- 1-carbonyl)-3-(pyrrolidin-2-yDacrvionitrile; 948
2-{(R)-2-{{4-amino-3-(2-flucro-4-phenoxyphenyl)- 1 H-pyrazolo[3,4-dlpyrimidin- 1 -
yhmethyllpyrrolidine-1-carbonyl}-3-(pyrrolidin-2-yhacrylonitrile; 94A
{8}-2-{2-({(4-amino-3-(2-fluoro-4-phenoxyphenyl}- 1H-pyrazolo{3,4-d]pyrimidin- 1 -
yimethylpyrrolidine-1-carbonyi)-4-methyl-4-morpholinopent-2-cnenitrile; 958
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(R)-2-(2-({4-amino-3-2-fluoro-4-phenoxyphenyl)-1 H-pyrazolo{3 4-d]pyrimidin-1-
yiimethyDpyrrolidine- 1 -carbonyi)-4-methyl-4-morpholinopent-Z2-enenitrile; 95A
{(8)3-2-(2-{{(d~amino-3-2-fluoro-4-phenoxypheny}- 1 H-pyrazolof 3,4-dJpyrinudin- 1~
yhmethyDpyrrolidine- L-carbonyiy-3-(1 -{{dimethylamino)methyheyclopentyacryloniinle;
78
R}-2-(2-{{4-amino-3-(2-fluoro-4-phenoxyphenyl}- 1 B-pyrazolof 3 4-dipyrimidin-1-
yhmethylpyreolidine-1-carbony)-3-(1-{{dimethylamino)methylcyclopentyDacrylonitrile;
97A
{8)-2-2-{{4-amino-3-(2-fluoro-d-phenoxyphenyl)- | H-pyrazolo{3,4-d]pyrinmdin-1-
yhmethyDpyrrohidine-1-carbonyl)-3-(1-methylpiperidin-4-yhacrylonitrile; 988
(R}-2-{2-{{4-amino-3-(2-fluoro-4-phenoxyphenyi}- 1 H-pyrazolof3,4-dipyrimidin-1-
yhmethyhpyrrolidine- L-carbonyl)-3-{1-methylpiperidin-4-yhacrylonitrile; 88A
{(8)-2-(2-{{4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo[3,4-djpyrimidin- -
yhmethyl)pyrrolidine- 1 -carbonyl}-3-(etrahydro-2H-pyran-4-yhacrylonitrile; 998
(R}-2-2-({(4-amino-3-(2-fluoro-4-phenoxyphenyl - L Hopyrazolof3,4-dipyrimidin- 1 -
yhmethylipyrrolidine- 1-carbonyl)-3-(tetrahydro-2ZH-pyran-4-ylacrylonitrile; 994
(8)-2-2-{{4-amino-3-2-flucro-4-phenoxyphenyh)- 1 H-pyrazolo{3,4-djpyrimidin-1-
viymethyhpyrrolidine- 1 -carbonyi}-3-(piperidin-4-ylacrylonitrile; 1008
{R}-2-2-{{4-aming-3-{2-fluoro-4-phenoxyphenyl- 1 H-pyrazolof3 4-dipyrimidin-1-
yhmethyDpyrrolidine- L-carbonyD-3-{piperidin-4-yhacrylonitrile; 1004
2-{{8}-2-{{4-amino-3-(2-Fuoro-4-phenoxyphenyl}- 1 H-pyrazolo{3,4-djpyrimidin-1-
yhmethylDpyrrolidine- -carbonyl}-3-(piperidin-3-yhacryvionitrile; 1018
2-{R)-2-({4-amino-3-(2-fluoro-4-phenox yphenyl}- 1 H-pyrazolo[ 3 4-djpyrimidin-1-
viimethyDpyrrolidine- 1 -carbonyi)-3-{(piperidin-3-ylacrylonitrile; 101A
(S)-2-{2-{{4-amino-3-(4-(Z,3-difluorophencxy)-2-flucrophenyl - L H-pyrazolo{3,4-
dipyrimidin-1-yDmethyDpyrrolidine-1-carbonyl-4-methylpent-2-enenitrile; 1028
(R3-2-(2-({4-amino-3-{4-(2 3-difluorophenoxy)-2-fluorophenyi}- 1 H-pyrazolo[3,4-
dipyrimidin-1-vhmethyDpyrrolidine- 1-carbonyl}-4-methylpent-2-enenitrile; 1024
(8)-2-(2-{{4-amino~3-(4-(2,3-difluorophenoxy)-2-fluorophenyl}- 1 H-pyrazolo{3,4-
dipyrimidin-{-yhmethylpyrrolidine-1-carbonyi)-4,4-dimethylpent-2-enenitrile; 1038
(R)-2-(2-({4-amino-3-(4-(2,3-difluorophenoxy)-2-fluoropheny!)- | H-pyrazolof3,4-
dipyrimidin-1-yUmethyDpyrrolidine-1-carbonyi}-4,4-dimethylpent-2-enenitrile; 103A
(8)-4-amino-2-2-({(4-amino-3-{4-(2,3-difluorophenoxy)-2-fluorophenyi}- 1 H-
pyrazolol3 4-dipyrimidin-1-yhmethyDpyrrolidine- 1 -carbonyl-4-methylpent-2-enenitrile;

1048
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(R)-4-amino-2-(2-{{4-amino-3-(4-2,3-diflucrophenoxy)-2-fluorophenyl}- 1 H-
pyrazolol 3, 4-dipyrnimidin- 1 -yDmethylpyrrolidine- 1 -carbonyl}-4-methyipent-2-enenitrile;
1044

(S)-2~(2~{{4-amino-3-(4-(2,3-diflsorophenoxy}-2-fluorophenyt}- 1H-pyrazolo{3,4-
dipyrimidin-1-yUmethylpyrrolidine- 1 -carbonyl j-4-methyl-4-(methylamino jpent-2-enenitrile;
1038

R)-2-2-{{4-amino-3-{4-(2,3-difluorophenoxy)-2-flucrophenyl}- 1 H-pyrazolof3,4-
dipyrimidin-1-yDmethylpyrrolidine-1-carbonyl)-4-methyl-4-{methylamino)pent-2-enenitrile;
105A

{8)-2-(2-({4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl)- 1 H-pyrazolo{3,4-
dipyrimidin-i-yDhmethylpyrrolidine-1 -carbonyl}-4-{dimethylamino}-4-methylpent-2-
enenitrile; 106B

R} 2-2~({4-aming-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl}- 1 H-pyrazolo{3,4-
dipyrimidin-1-yDmethyhpyrrolidine-1-carbonyl)-4-(dimethylamino)-4-methylpent-2-
enenitrile; 106A

(§3-2-2-{(&-amino-3-(4-(2,3-difluorophenoxy - 2-fluorophenyvi}- 1 H-pyrazolo] 3,4~
dipyrimidin-I~yhmethyDpyrrohdine- 1 -carbonyl)-4-(ethylamino }-4-methylpent-2-enenitrile;
1078

R)-2-2-({(4-aminoc-3-(4-(2,3-difluorophenoxy}-2-flucrophenyl)- 1H-pyrazolo{3,4-
dipyrimidin--yhmethyDpyrrolidine-carbonyl-4-{ethylamine)-4-methylpent-2-cnenitrile;
107A

{53-2-(2-{((4-amine-3-{4-(2,3-difleorophenoxy - 2-fluorophenvi}- 1H-pyrazolo{3,4-
dipyrimidin--yDmethyDpyrrolidine--carbonyl)-4-Gsopropylamino-4-methylpent-2-
enenitrile; 1088

(R)y-2-{2-{{4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl)- 1 H-pyrazolof 3,4~
dipyrimidin-I-yhmethyDpyrrolidine- 1 -carbonyl}-4-(isopropylamino)-4-methylpent-2-
enenitrile; 1084A

(83-2-2-((d-amino-3-{(4-(2,3-difluorophenoxy}-2-fluorophenyl)- 1H-pyrazolof3,4-
dipyrimidin-1-yDmethylipyrrohidine- 1 -carbonyly-4-{cyclopropylamino)-4-methyipent-2-
enenitrile; 1098

(R)-2-(2-({4-amino-3-(4-(2,3-difluorophenoxy}-2-fluorophenyi)- 1 H-pyrazolo[3,4-
dipyrimidin-L-yDmethyDpyrrolidine-1-carbonyl}-4-(cyclopropylamine j-4-methylpent-2-
enenitrile; 1084
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(8)-2-(2-({4-ammino-3-(4-(2,3-difluorophenoxy}-2-flucrophenyl}- 1 H-pyrazolof3,4-
dipyrimidin-1-ylimethyDpyrrolidine-I-carbonyl}-4-((Z-methoxyethyllaminoe)-4-methyipent-
Z-epenifrile: 110B

Ry-2-(2-((4-amino-3~(4-(2,3-difluorophenoxy)-2-fluorophenyl)- 1 H-pyrazolo[3 4-
dlpyrimidin-1-yDmethyiipyrrolidine- I-carbony-4-{{2-methoxvethyljamino}-4-methvipent-
Z-eneniirile; 110A

(8)-2-(2-{{4-amino-3-(4-(2,3~difluorophenoxy}-2-flucrophenyl}- 1 H-pyrazolo{3,4-
dipyrimidin-1-yhmethyl)pyrrolidine- -carbonyl-d-ethoxy-4-methylpent-2-enenitrile; 1118

R)-2-(2-{{4-amino-3-(4-(2,3-difluorophenoxy)-2-flucrophenyl)- 1H-pyrazolo[3,4-
dipyrimidin-1-yDmethylpyrrolidine- 1 -carbonyh-4-cthoxy-4-methyvipent-2-enenitrile; 111A

{§)-2-(2-{{4-amino-3-(4-(2,3-difluorophenoxy}-2-fluorophenyi}- 1H-pyrazolo{3,4-
dipyrimidin-1-yimethyDpyrrolidine-I-carbonyl}-3-(1-aminocyclopropyDacrylonitrile; 112RB

R}-2-(E-((4~-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl)- 1H-pyrazolo[3,4-
dipyrimidin-1-yDmethyDpymolidine- -carbonyl}-3-(1 -aminocyclopropylacryioniivile; 1124

(83-2-(2-{{4-amino-3-(4-(2,3-difluorophenoxy)-2-Huoropheny!)- 1H-pyrazolo[3,4-
dlpyrimidin-T-yDmethyhipyrrolidine-1-carbonyD-3-(1 -{methylaminojeyclopropyl)-
acryloniirile; 1138

{(R}-2-(2-{{4-amino-3-{4-(2,3-diflucrophenoxy}-2-flocrophenyl 3- I H-pyrazolo{3,4-
dipyrimidin-1-yhmethyDpyrrolidine- I-carbonyl)-3-(1 -(methylaminoleyclopropyl)-
acrylonitrile; 113A

(S)-2-{2-{{4-amino-3-(4-(2,3-diftucrophenoxy)-2-flucrophenyl)- IH-pyrazolo{3,4-
dlpyrimidin-1-yDmethylipyrrolidine- L-carbony}-3-( I-{ethvlaminoleyclopropyDacrylonitrile;
1148

(R3-2-(2-({4-amino-3-{4-(2,3-diflucrophenoxy)-2-flucrophenyl 3- | H-pyrazolo| 3,4-
dipyrimidin-1-yDmethylpyrrolidine- L -carbonyvi}-3-(1 -{(ethylaminoeyelopropyDacrylonitrile;
1144

{8)-2-(2-{{4-amino-3-(4-(<,3-diflucrophenoxy}-2-flucrophenyl - 1 H-pyrazolo]3,4-
dipyrimidin-1-yDmethyDpyrrolidine- T-carbony!}-3-( I-(isopropylaminoleyclopropyl)-
acrylonitrile; 1138

(R)-2-(2-{{4-amino-3-{4-(2,3-difluorophenoxy-2-fluorophenyl}- 1 H-pyrazolof 3,4-
dlpyrimidin-1-yDmethyDpyrrolidine- 1-carbonyl}-3-(1-(isopropylamino)eyclopropyi)-
acrylomitrile; 115A

2-{{8§)-2-{{4-amino-3-(4-(2 3-diflucrophenoxy)}-2-fluorophenyl)- 1 H-pyrazolo] 3,4~
dipyrimidin-1-yDmethyDpyrrolidine-1-carbonyD-3-(pyrrolidin-2-yhacrvlonitrile; 1168
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2-({R}-2-{{4~-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl}-1H-pyrazolo{3,4-
dipyrimidin-1-yDmethyDipyreolidine- T -carbony-3-(pyrrolidin-2-yhacrylonitrile; 116A

(8)-2-(2-{{4-amino-3-(4-(2 3-difluocrophenoxy)-2-flucrophenyD- 1H-pyrazolof 3,4~
dipyrimidin-1-ylmethyDpyrrolidine- I -carbonyl)-4-methyl-4-morpholinopent-2-enenitrile;
1178

R¥»-2-2-((4-amino-3-(4-2 3-diflvorophenoxy)-2-fluorophenyi)- 1 H-pyrazolo]3,4-
dipyrimidin-1-yhmethylipyrrolidine- I -carbonyl}-4-methyi-4-morpholinopent-2-enentirile;
1174

{(8)-2-(2-({4-amino-3-(4-(2,3-difloorophenoxy)-2-flucrophenyl}- 1 H-pyrazolo[3,4-
dipyrimidin-I-yDmethyDpyrrolidine- 1 -carbonyl}-3-(1-({dicthylaminojmethycyclopentyl)-
acrylonitrile; 118B

R)-2-2-((4-amino-3-(4-(2 3-difluorophenoxy)-2-fluorophenyi- 1H-pyrazolof 3 4-
dlpyrimidin-1-yhmethylipyrrolidine- 1 ~carbonyl)-3-{1-{{diethylamino)methy hcyclopentyl)-
acrylonitrile; 118A

(S)-2-(2~({4-amino-3-(4-2,3-difleorophenoxy)-2-fluoropheny)- I H-pyrazolo[3,4-
dipyrimidin- 1-yDmethyDpyrrolidine-1-carbony}-3-(1 -({dimethylaminomethyl)-
cyclopentyDacrylonitrile; 1198

R)-2-2-{({(4-amino-3-(4-(2,3-diflucrophenoxy)-2-flnorophenyl - 1 H-pyrazolo{3,4-
dlpyrimidin- I-yhmethyDpyrrolidine~ 1 -carbonyl)-3-(1-((dimethylaminoj-methyl)-
cyclopentylacryloniife; 1154

{S§)-2-(2~{{4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl}- 1 H-pyrazolof3,4-
dipyrimidin-1-yDmethyDpyrrolidine-1-carbonyi)-3-( L-methylpiperidin-d-yhacrylonitile;
120B

R¥2-2-{{(4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl 3- L H-pyrazolo{3,4-
dlpyrimidin--yDmethyDpyrrolidine~ 1 -carbonyl}-3-(L-methyipiperidin-4-yhacrylonitrile;
1204

{S$)-2~(2~{({4-amino-3-(4-(2,3-difluorophenoxy)-2-flucrophenyl - 1 H-pyrazolo{3,4-
dipyrimidin-1-yDmethyDpyrrolidine- carbonyl)-3-(tetrahydro-2H-pyran-4-yDacrylonitrile;
12iB

(R)-2-2-({4-amino-3-{4-(2 3-difluorophenoxy)-2-floorophenyl - | H-pyrazelo[ 3.4~
dlpyrimidin- I -yhmethylipyrrolidine- I -carbonyl)-3-(tetrahydro-ZH-pyran-4-vljscrylonitrile;
121A

{(S$3-2-2~({4-amino-3-(4-(2 3-difluorophenoxy)-2-fluorophenyl - 1 H-pyrazolof 3,4~
dipyrimidin-1-yhmethyDpyrrolidine-1 -carbonyl)-3-(piperidin-4-vyhHacrylonitrile; 1228

~ 55 -
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(R}-2-2-({4-amino-3-(4-(Z,3-diflworophenoxy)-2-fluorophenyl}- 1 H-pyrazolo{3.4-
dipyrimidin-1-yimethypyrrolidine- L -carbonyl-3-(piperidin-d-yDacrylonitrile; 1224
2-((83-2-((4-amino-3-(4-2 3-diffuorophenoxy)-2-fluorophenyl)- 1H-pyrazolof3,4-
dipyrimidin-{-yhmethyhpyrrolidine- 1 -carbonyl}-3-(piperidin-3-yhacrylonitrile; 1238
2-{(R}-2-{(4-amino-3-{4-(2 3-diftuorophenoxy)-2-floorophenyl}- 1 Hopyrazolo{3,4-
dipyrimidin-I-vlmethyDpyrrolidine- I -carbonyl-3-(piperidin-3-yhacrylonitrile; 123A
R}-2-(3-(4-amino-3-(2-flucro-4-phenoxyphenyi)- 1H-pyrazolo{3,4-dipyrimidin-1-
yDpiperidine- 1-carbonyl}-4-methylpent-2-enenitrile; 1244
{83-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl}- 1 H-pyrazolo[3,4-d]pyrimidin-1 -
yhpiperidine- 1 -carbonyl}-4-methylpent-2-enenitrile; 1248
(R}-2-(3-(4-amino-3-2-fluoro-4-phenoxyphenyl)- IH-pyrazolo[3,4-dlpyrimidin- 1~
yhpiperidine- l-carbonyl}-4,4-dimethylpent-2-eneniirile; 125A
(8)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyh)- L H-pyrazolo{3.4-djpyrimidin-1-
yiipiperidine-1-carbonyl}-4,4-dimethylpent-2-enenitrile; 1258
(R)-4-amino-2-3-(4-amino-3-2-fluoro-4-phenoxyphenyD- 1 H-pyrazolo[3,4-
dipyrimidin- 1 -yDpiperidine-1 -carbonyl}-4-methylpent-2-enenitrile; 126A
(8)-4-amino-2-(3-(4-amino-3-(2-flucre-4-phenoxyphenyl})- 1 H-pyrazolo[3,4-
dipyrimidin-1-ylipiperidine-I-carbonyl)-4-methylpent-2-enenitrile; 1268
(R)-2-(3~{4~amino-3-(2-fluoro-4-phenoxyphenyl}- IH-pyrazolo[3,4-djpyrimidin-1 -
vhipiperidine- 1-carbonyi}-4-methyl-4-(methylamino)pent-2-enenitrile; 1274
{S)-2-(3-{4-amino-3-(2-fluoro-4-phenoxyphenyi}- 1H-pyrazolo[3,4-dlpyrimidin-1-
vipiperidine-1-carbonyi}-4-methyl-4-(methylamino)pent-2-enenitrile; 1278
(R}-2-(3-(4-amino-3-(2-flucro-4-phenoxyphenyl}--1H-pyrazolof3 4-djpyrimidin-1-
ylpiperidine- 1 -carbonyl}-4-(dimethylamino)-4-methylpent-2-enenitrile; 128A
(83-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyh~ 1 H-pyrazolol3,4-d]pyrimidin-1-
yipiperidine- 1-carbonylj-4-{dimethylamino)-4-methylpent-2-cnenitrile; 1288
{R}-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl}- 1 H-pyrazolo[3 4-dlpyrimidin-1-
yhpiperidine-1-carbonyl-4-(ethylamino}-4-methyipent-2-enenitrile; 1294
(83-2-(3-(4-amino-3-2-fluoro-4-phenoxyphenyl}- 1 H-pyrazolo[3,4-dlpyrimidin- 1 -
yhpiperidine- 1-carbonyl}-4-(ethylamino)-4-methylpent-2-enenitrile; 129B
(R}-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1H-pyrazolo{ 3,4-d]pyrimidin-1-
ylipiperidine- 1 -carbonyl}-4-(isopropylamino)-4-methylpent-2-enenitrile; 130A
{(8§)-2-3~{4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolof 3,4-dlpyrimidin-1-
yhpiperidine-1-carbonyl}-4-(isopropylamino}-4-methylpent-2-enenitrile; 1308

- 87 -
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{R}-2-3-(d-amine-3-(2-fluoro-4-phenoxyphenyi)- 1 H-pyrazolo[ 3, 4-d]pyrimidin-1-
vipiperidine-1-carbonyD-4-{cyclopropylamino}-4-methyipent-2-enenitrile; 131A
(83-2-(3-{4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo[3,4-dlpyrimidin-1-
ylpiperidine- 1 -carbonyl}-4-{cyclopropylamino)-4-methyipent-2-enenitrile; 1318
R} 2-(3~(4-amino-3-2-fluoro-4-phenox yphenyl}- 1 H-pyrazelof 3,4-dipyrimidin-1-
yhpiperidine- 1-carbony-4-((2-methoxyethylamino)-4-methylpent-Z-enemtrile; 132A
{§)-2-(3-{4-amino-3-(2-fluoro-4-phenoxyphenyl)- | H-pyrazolo3,4-dlpyrimidin- 1 -
yiipiperidine- I -carbonyD-4-{(2-methoxyethylamino}-4-methylpent-2-enenitrile; 1328
(R)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1H-pyrazolof3,4-djpyrimidin-1-
yhpiperidine- 1-carbonyly-4-ethoxy-4-methylpent-2-enenitrile; 1334
(8)-2-(3-(4-amino-3-Z-fluoro-4-phenoxyphenyD- 1 Hepyrazolo[3 4-dlpyrimidin-1-
yhipiperidine- 1 -carbonyh-4-cthoxy-4-methylpent-2-enenitrile; 1338
{(R}-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1H-pyrazolol 3.4-d]pyrimudin-1-
yhpiperidine- l-carbonyl}-3-(1 -aminocyclopropyhacrylonitnile; 1344
(8)-2-(3-(d-amino-3-(2-fluoro-4-phenoxyphenyh- 1 H-pyrazolo 3,4-d]pyrimidin- 1~
vhpiperidine- 1 -carbonyl}-3-(} -aminccyclopropyhacryionitrile; 1348
R)-2-(3-{4-amino-3-2-fluoro-4-phenoxyphenyi)- 1 H-pyrazolo[3,4-dipyrimidin-1-
yhipiperidine- 1 -carbony}-3-(1-(methylamino)cyclopropyDacrylonitrile; 1354
(8)-2-(3-(4-amino-3-2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo3,4-d}pyrimidin- 1~
yljpiperidine- I -carbony]}-3-(1-(methylamino)cyclopropyhacrylonitrile; 1358
(R}-2-(3-{4-amino-3-2-fluoro-4-phenoxyphenyl)- IH-pyrazolo[3,4-dlpyrimidin-1-
yhpiperidine-1-carbonyl}-3-(1 -{ethylamino)eyclopropyDacrylonitrile; 1364
(8)-2-(3-{4-amino-3-(2-fluoro-4-phenoxyphenyh- 1 Ho-pyrazolo{3,4-d]pyrimidin-1 -
yhipiperidine- I-carbony}-3-(1-(ethylaminojcyclopropyliacrylonitrile; 1368
(R})-2-(3-{4-amino-3-(2-fluoro-4-phenoxyphenyl}- 1 H-pyrazolo[ 3 4-d]pyrimidin-1-
viipiperidine- I -carbonyl}-3-(1-(isopropylamino)cyclopropyhacrylonitrile; 137A
{(8)-2-(3-{&-amino-3-2-fluoro-4-phenoxyphenyl}- I H-pyrazolo[ 3,4-d]pyrimidin-1-
yhpiperidine- 1 -carbonyl}-3-(1-(isopropylaminojoyclopropyhacrylonitrile; 1378
2-{{R)-3-{4-amino-3-(2-fluoro-4-phenox yphenyh)- 1H-pyrazolo]3,4-dlpyrimidin-1-
yhpiperidine- 1 -carbonyl}-3-(pyrrolidin-2-vhacrylonitrile; 1384
2-((8)}-3-{4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1H-pyrazolo[3,4-djpyrimidin-1-
yipiperidine- 1 -carbonyl}-3-{pyrrolidin-2-yhacrvionitrile; 13&B
(83-2-(3-{4-amino-3-2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo[3 4-dlpyrimidin-1 -

yDpiperidine-1-carbonyl-4-methyl-4-morpholinopent-2-enenitrile; 1398

- 58
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{(R}-2-(3-{4-amino-3-(2-fluoro-4-phenoxyphenyi}- 1 H-pyrazolof 3, 4-dipyrimidin-1-
yhpiperidine-L-carbonyl}-4-methyl-4-morpholinopent-2-enenitrile; 1394
(R}-2-(3-{4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo[3,4-d]pyrimidin- 1~
yiipiperidine-I-carbonyl)-3-{1-{{(diethylaminoymethyl-cyclopentyDacrylonitrile; 1404
{(83-2-3-(d-amino-3-2-fluoro-d-phenoxyphenyly- tH-pyrazolo{3,4-dlpyrimidin-1-
yhipiperidine- L-carbony-3-(1-{{diethylaminoymethyl)-cyclopentylacrylonitrile; 1408
R}-2-(3-(4-amino-3-(2-flucro-4-phenoxyphenyi}- 1 H-pyrazolo{3,4-dlpyrimidin-1-
yiipiperidine- I-carbony}-3-(1-{{dimethylaminomethylicyelopentyl)-acrylonitrile; 1414
(8)-2-(3-{4-amino-3-(2-fluoro-4-phenoxyphenyl}- 1 H-pyrazolof3 4-d]pyrimidin- 1 -
yipipenidine-I-carbonyl}-3-(1-((dimethylaminoymethyleyclopentyl}-acrylonitrile; 1418
(R)-2-(3-{4-amino-3-2-fluoro-4-phenox yphenyl}- | H-pyrazolo{3,4-dlpyrimidin-1-
yhpipendine- I-carbonyl}-3-(L-methylpiperidin-4-vhacrylonitrile; 1424
{8)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyi}- 1H-pyrazolol 3,4 -dipyrimidin-1-
vipiperidine-I-carbonyl}-3-(I-methylpiperidin-d-yhacrvionitrile; 1428
(R)-2-3-(4-amino-3-(2-fluoro-4-phenoxyphenyvi)- 1H-pyrazolo[3,4-dlpyrimidin-1-
yvipiperidine- -carbonyl)-3-(tetrabydro-2H-pyran-4-yhacrylonitrile; 143A
(83-2-(3-{4-amino-3-(2-fluoro-4-phenoxyphenyl)- iH-pyrazolof3,4-d]pyrimidin-1-
yhpiperidine- 1-carbonyl)-3-(tetrahydro-2H-pyran-4-yhacrylonitrile; 143B
(R}-2-(3~{4-amino-3-(2-fluoro-4-phenoxyphenyl}- 1 H-pyrazolof3,4-d}pyrimidin- 1 -
yhipiperidine- I -carbonyh)-3-{piperidin-4-yljacrylonitrile; 144A
{(83-2-(3-(d-amino-3-2-fluoro-4-phenoxyphenyl}- 1 H-pyrazolo[ 3,4-d]pyrimidin-1-
yhipiperidine-1-carbonyl)-3-(piperidin-4-yhacrylonitrile; 144B
2-{{R}-3-(4-amino-3-(2-flvorc-4-phenoxyphenyh)- 1 H-pyrazolo{3,4-dipyrimidin- 1~
yhpiperidine- 1-carbonyl-3-(piperidin-3-yijacrylonitrile; 145A
2-{(S8)-3~{4-amino-3-2-fluoro-4-phenoxyphenyl}-1H-pyrazolof3,4-djpyrimidin-1-
yiipiperidine-1-carbonyl)-3-{piperidin-3-yhacrylonitrile; 1458
(R)-2-3-(4-amino-3-{(4-(2,3-difluorophenoxy-2-fluorophenyl)- 1 H-pyrazolo{3,4-
dlpyrimidin~-1-yhpiperidine- L -carbonyl}-3-cyclopropylacrylonitrile; 146A
(8)-2-(3-{4-amino-3-(4-(2,3-difluorophenoxy - 2-fluorophenyli- 1 H-pyrazolof 3,4-
dlpyrimidin- I-yDpiperidine- 1 -carbonyl)-3-cyclopropylacrylonitrile; 1468
(R}-2-(3-(4-amino-3-(4-(2,3-difluorophenoxy}-2-flucrophenyl}- 1 H-pyrazolo[3,4-
dipyrimidin-1-yljpiperidine-1-carbonyl)-4-methylpent-2-enenitrile; 147A
(53-2-3-{d-amino-3-{4-(2,3-difluorophenoxy}-2-fluorophenyl}- 1 H-pyrazolo{3,4-
dlpyrimidin-1-vDpiperidine-1-carbonyl}-4-methylpent-2-enenitrile; 1478
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(R)-2-(3-{4-amino-3-{4-(2,3-difluorophenoxy-2-fluorophenyl)- 1H-pyrazolo{3,4-
dipyrimidin-1-yhpiperidine-1-carbonyl}-4,4-dimethylpent-2-enenitrile; 1484
{§)-2-(3-{4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl)- 1 H-pyrazolof3,4-
dipyrimidin-I-ylpiperidine-L-carbonyl}-4,4-dimethylpent-Z-enenitrile; 1488
R)-4-amino-2-(3-{(¢-amino-3-{4-(2,3-difluorophenoxy)-2-fluorophenyl}- 1 H-
pyrazole{3, 4-dipyrimidin-1-yhpiperidine- L -carbonyl)-4-methylpent-2-enenitrile; 149A
(S)-4-amino-2-(3~{4-amino-3-(4-(2,3-difluorophenoxy}-2-flucrophenyl}- 1 H-
pyrazolol3,4-d]pyrimidin-1-yl)piperidine-1 -carbonyh-4-methylpent-2-enenitrile; 1498
(R}-2-(3-(4-amino-3-{4-(2,3-difluorophenoxy)-2-fluorophenyl - 1 H-pyrazolo{3,4-
dipyrimidin-1-yDpiperidine--carbonyl)-4-methyl-4-(methylamino)pent-2-enenitrile; 1504
(83-2-(3-{4-amino-3-(4-(2,3-diflucrophenoxy)-2-fluoropheny}-1 H-pyrazolof 3,4~
dlpyrimidin- I-yDpiperidine- L-carbonyl }-4d-methyi-4-(methylamino}pent-2-enenitrile; 1508
(R)-2-(3-{4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl}- 1 H-pyrazolo[3 4-
dipyrimidin-1-yDpiperidine~ 1 -carbonyl)-4-(dimethylamino}-4-methylpent-2-enenitrile; 1514
(83-2-(3-(d-amino-3-(4-(2 3-difluorophenoxy’-2-fluorophenyi}-1 H-pyrazolo[3,4-
dipyrimidin-1-yhpiperidine- I-carbonyl)}-4-{dimethyvlamino}-d-methylpent-2-enenitrile; 1518
(R)-2-(3-(4-amino-3-(4-(2,3-difluorophenoxy)-2-fluoropheny)- 1 H-pyrazolo[3,4-
dlpyrimidin-1-yhpiperidine-1-carbonyl-4-(ethylamino)-4-methylpent-2-cnenitrile; 152A
{S)-2-(3-{4-amino-3-(4-(2,3-difluorophenoxy)-2-fluoropheny}- 1 He-pyrazolof3,4-
dipyrimidin-l-yDpiperidine-1-carbonyl)-d-(ethylamino)-4-methylpent-2-enentirile; 1528
{(R}-2-(3-(4-amino-3-{4-(2 3-diflucrophenoxy}-2-flucrophenyl}- 1 H-pyrazolo{3,4-
dipyrimidin-1-ylpiperidine-1-carbonyl)-4-(isopropylamino)-4-methvipent-2-enenitrils; 153A
{S3-2-(3-(d-amino~-3-{4-2,3-difluorophenox y)-2 -fluoropheny-1H-pyrazolo 3.4~
dlpyrimidin-1-yDpiperidine-1-carbonyl}-4-(isopropylamino}-4-methylpent-2-enenitrile; 1338
(R)-2-(3-{4-amino-3-(4-(2,3-diflucrophenoxy)}-2-fluorophenyh)-1H-pyrazolo]3,4-
dipyrimidin- I-yDpiperidine- I-carbonyl-4d-(cyclopropylamine)-4-methylpent-2-enenitrile;
1544
(83-2-G-(d-amino-3-(4-2,3-difluorophenoxy)-2-fluorophenyl}- 1H-pyrazolo]3,4-
dipyrimidin-1-yDpiperidine-1-carbonyl}-4-(cyclopropylamino}-4-methylpent-2-eneniinile;
1548
(R}-2-(3-(4-aming-3-(4-(2,3-difluorophenoxy)-2~fluorophenyl)- 1H-pyrazolo[3,4-
dipyrimidin-1-yDpiperidine-1-carbonyh-4-((2-methoxyethyDamino)-4-methyipent-2-
enenitrile; 155A

w6 -
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(53-2-3-(@-amine-3-(4-2,3-difluorophenoxy - 2-fluorophenyi}- 1 H-pyrazolo{3,4-
dipyrimidin--yDpiperidine- 1-carbonyD-4-((Z-methox vethyDamino }-4-methylpent-2-
encnitrile; 1338

{R}-2-(3-(4-amino-3-{4-(2 3-diflucrophenoxy)-2-flucrophenyl}- 1 H-pyrazolo{ 3,4~
dipyrimidin- {-ylpiperidine-1-carbonyi}-d-ethox y~-4-methylpent-2-enenitrile; 156A

(8)-2-(3-(4-amino-3-(4-(2,3-dithsorophenoxy)-2-fluorophenyl - IH-pyrazolo{3,4-
djpyrimidin-1-yhpiperidine-1-carbonyl}-4-sthoxy-4-methyipent-2-enenitrile; 1568

R)}2-(3-{4-amino-3-(d-(2,3-difluorophenoxny)-2-fluorophenyl)- 1 H-pyrazolo[3,4-
dipyrimidin-1-yipiperidine-1-carbonyl}-3-{1-aminocyclopropyl}-acrylonitrile; 157A

{§)-2-(3-{4-arnino-3-{(4-(2,3-difluorophenoxy}-2-fluorophenyl)- 1 H-pyrazolo{3,4-
dipyrimidin-1-vDpiperidine-T-carbony}-3-(1-aminocyvelopropyly-acrylonitrile; 1S7B

(R)-2-(3-(4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl)- 1 H-pyrazolo{3,4-
dipyrimidin-1-yDpiperidine- 1 -carbonyl}-3-( -(methylamino}eyclopropyl i-acrylonitrile; 158A

(S)-2-(3-{4-amino-3-{4-(2 3-difluorophenoxy)-2-fluorophenyh)- IH-pyrazolo[3,4-
dipyrimidin-1-yDpiperidine-1-carbonyl)-3-(1-(methylamino)cyclopropyl)-acrylonitrile; 1388

(R}-2-(3-(4-amino-3-{4-(2,3-diflyorophenoxy)-2-fluorophenyl}- 1H-pyrazolo{3,4-
dipyrimidin-1-ylpiperidine-I-carbonyl}-3-(1-{sthylamino)cyclopropyli-acrylonitrile; 1554

(8)-2-(3-(4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl)- 1 H-pyrazolo{3,4-
dipyrimidin-I-yhpiperidine-1-carbonyl}-3-(1 -(ethylaminokyclopropyl-acrylonitrile; 1598

{R)-2-(3-{d-amino-3-(4-(2,3-difluorophenoxy)-2-flucrophenyl)- 1 H-pyrazolo[3 4-
dipyrimidin-T-yDpiperidine-~ I -carbonyl)-3-(1-Gsopropylamino)-cyclopropyhacrylonitrile;
1604

(83-2-(3-(4-amino-3-(4-(2 3-difluorophenoxy}-2-flucrophenyh)- 1 H-pyrazolof3,4-
dipyrimidin-1-yhipiperidine-1-carbonyi)}-3-{ 1 -(isopropylamino}-cyclopropylacrylonitrile;
1608

2-{{R}-3-(d-amino-3-{4-(2,3-diflvorophenoxy}-2-fluorophenyi)- 1 H-pyrazolo[ 3,4~
dipvrimidin-1-yDpiperidine- 1 ~carbonyl}-3-(pyrrolidin-2-vhacrylonitrile; 1614

2-{{8}-3-(4-amino-3-{4-(2 3-difluorophenoxy}-2-fluorophenyl)-1H-pyrazolof3.4-
dipyrimidin-1-yhpiperidine-I-carbonyl-3-{pyrrolidin-2-yDacrylonitrile; 161B

(R}-2-(3~(d-armino-3-(4-(2,3-diflucrophenoxy)--fluorophenyl}- 1 H-pyrazolof3 4-
dipyrimidin-1-yhpiperidine-1-carbonyl}-4-methyl-4-morpholinopent-2-enenitrile; 162A

(S)-2-(3~{4-amino-3-{4-(2,3-difluorophenoxy)-2-fluorophenyl)- 1 H-pyrazolo{3,4-
dipyrimidin-1-yhpiperidine- 1 -carbonyl}-4-methyl-4-morpholinopent-2-enenitrile; 1628
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(R)-2-(3-(4-amino-3-(4-(2,3-diflvorophenoxy}-2-fluorophenyl)- 1 H-pyrazolo[ 3 4-
dipyrimidin-1-yhpiperidine- -carbonyly-3-(1 -({disthylamino)methyl-cyclopentyi}-
acrylonitrile; 1634

(83-2-(3~(4-amine-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl}- 1 H-pyrazolo{3,4-
dipyrimidin-1-yi)piperidine- -carbonyl)-3-(1-((diethylamincimethyi}-cyclopentyl)-
acrylomitsile; 1638

{(R}-2-(3-(4-amine-3-{4-(2,3-diflucrophenoxy}-2-fluorophenyl}- 1 H-pyrazolo{3,4-
dipyrimidin-I-vi}piperidine-1-carbony}-3-( 1 -{{dimethylamino}-methvijcyclopentyl}-
acrylonitrile; 164A

{83-2-(3-(4-amino-3-(4-(2,3-diftuorophenoxy)-2-fluorophenyl}- 1 H-pyrazolo{3,4-
dipyrimidin-{-yDpiperidine- L -carbonyl}-3-(1 -((dimethylamino}-methyDeyclopentyl y-
acrylonitrile; 1648

{(R}-2-(3-{4-amino-3-(4-(2,3-diftuorophenoxy)-2-fluorophenyl}- 1 H-pyrazolof3,4-
dipyrimidin-I-ylipiperidine-1-carbony}-3-(L-methylpiperidin-4-yiacrylonitrile; 165A

{(§3-2-(3-{d-amino-3-(4-(2,3-difluorophenoxy}-2-fluorophenyl)- 1 H-pyrazolo[3,4-
dlpyrimidin-i~yhpiperidine--carbony)-3-(1 -methyipiperidin-4-yDacrvlonitrile; 1658

R)-2-(3-{4-apino-3-(4-(2,3-diflvorophenoxy)-2-fluorophenyi)- 1 H-pyrazolof 3,4~
dlpyrimidin-I-yDpiperidine-1-carbonyl}-3-(tetrahydro-2H-pyran-4-yiiacrylonitrile; 166A

(S8)-2-(3-{4-arino-3-{4-(3,3-diffvorophenoxy)-2-fluorophenyl)- I H-pyrazolo{3,4-
dipyrimidin-1-ypiperidine-1-carbonyl}-3-(tetrahydro-2H-pyran-4-yhacrylonitrile; 1668

R}-2-(3-(4-amino-3-{4-(2,3-difluorophenoxy)-2-fluorophenyi}- | H-pyrazolo{3,4-
dipyrimidin-I-yDpiperidine--carbony)-3-{piperidin-4-yDacrylonitrile; 167A

(8)-2-(3-{4-amino-3-(4-(2,3-diflucrophenoxy}-2-flucrophenyl)-1H-pyrazolo{3,4-
dlpyrimidin-1-yDpiperidine- 1-carbonyl}-3-(pipenidin-4-yDacrylonitrile; 167B

2-{(R}-3-(4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl}- 1 H-pyrazolo[3,4-
dipyrimidin-1-ylpiperidine-1-carbonyi)-3-{piperidin-3-yhacrylonitrile; 168A

2-{(8}-3-(d-amino-3-(4-(2,3-diflucrophenoxy}-2-fluorophenyl}-1 H»pyrémio{ﬁ% -
dipyrimidin~-1-yDpiperidine-1-carbonyl)-3-(pipenidin-3-yhacrylonitrile; 1688

{R)-2-2-{{(4-amino-3-2-fluore-4-phenoxyphenyl)-1 H-pyrazolo] 3,4-djpyrimidin-1 -
yhmethyDpyvrrolidine- -carbonyl~4-methyl-d-(piperidin- I-yDpent-2-enenitnile; 1694

(8)-2-(2-({4-amino-3-(2-fluoro-4-phenoxyphenyl}- 1 H-pyrazolo[3,4-djpyrimidin-1-
yhmethyl)pyrrolidine-1-carbonyl}-4-methylh-4-{piperidin-1-yl jpent-2-enenitrile; 1658

R»-2-2-({(4-amino-5-2-fluoro-4-phenoxyphenyl)-TH-pyrrolof 2,3-d]pyrimidin- 7-
vimethyDpyrrolidine-1-carbonyl}-4-{dimethylamino}-4-methylpent-2-enenitrile; 170A
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83-2-2-{{(4-amino-5-2-fluoro-4-phenoxyphenyD-TH-pyrrolo{2,3-dlpyrimidin-7-
yhmethyhpyrrolidine-1-carhony-4-(dimethylamino }-4-methylpent-2-enenitrile; 1708
{R}-2-(2-({(4-amino-5-{(4-(2,3-difluorophenoxy jphenyl}- TH-pyrrolo] 2,3-d]pyrimidin-
7-ylmethylpyrrolidine- 1 -carbonyl}-3-cyclopropylacrylonitrile; 171A
{(83-2-2-{{4-amino-3-(4-(2,3-difluorophenoxy)phenyl}-TH-pyrrolo[ 2, 3-djpyrimidin-7-
yhmethylpyrrolidine- 1 -carbonyi)-3-cyclopropylacrylonitrile; 1718
(R)-2-2-{{4-amino-5-(4-(2,3-difluorophenoxyphenyl}-TH-pyrrolof 2, 3-dlpyrimidin-
7T-yUmethyDpyrrolidine-1-carbonyl}-4-roethylpent-2Z-enenitrile; 172A
{S)-2-(2-((4-anpino-5-{4-{2,3-diflucrophenoxy phenyl - 7TH-pyrrolof 2, 3-dlpyrimidin-7-
vhmethylipyrrolidine-1-carbonyl)-4d-methylpent-2-enenitrile; 172B
R)-2-2-({4-amino-5-(4-(2,3-difluorophenoxyphenyl}-7TH-pymrolof 2,3-d]pyrimidin-
T-yhmethyDpyrrolidine-1-carbonyi}-4 4-dimethylpent-2-enenitrile; 173A
{8)-2~{2~{{4-amino-5-(4-2,3-diflvorophenoxy)phenyl-TH-pyrrolof 2,3-d]pyrimidin-7-
yvhmethyDpyrrolidine-1-carbonyl)-4,4-dimethylpent-2-enentirile; 173B
(R)-2-(Z-{{4-amino-5-(4-(2,3-difluorophenoxy)phenyi)-TH-pyrrolof 2,3-d]pyrimidin-
T-yDmethylpyrrolidine- 1 -carbonyl)-4-(dimethylamino}-4-methylpent-2-enenitrile; 174A
{83-2-2-{{4-amino-5-(4-(2,3-difluorophenoxy)phenyD-TH-pyrrolo{2,3-d)pyrimidin-7-
yhmethyDpyrrolidine-1-carbonyi)-4-(dimethylamino}-4-methylpent-2-enenitrile; 1748
{(R}-2-(2-({4-amino-5-{4-phenoxypheny}- TH-pyrrolol 2, 3-djpyrimidin-7-yDmethyl)-
pyrrolidine- 1 -carbonyi}-4-(dimethylamino)-d4-methylpent-2-enenitrile; 175A
{(8)-2-(2~{{4-amino-5-(4-phenoxyphenyl)-TH-pyrrolof 2, 3-dlpyrimidin-7-y methyl)-
pyrrolidine- I-carbonyl}-4-{dimethylamino}-4-methylpent-2-enenitrile; 1758
(R)-2-(2-{{4-amino-S-(d-phenoxyphenyl}-TH-pyrrolo[2,3-dlpyrimidin-7-yDmethyl)-
pyrrolidine- 1 -carbonyl)-4-methylpent-2-enenitrile; 176A
{§}-2-(2-({4-amino-5-(4-phenoxyphenyl}-TH-pyrrolo{2, 3-dipyrimidin-7-yDmethyi)-
pyrrolidine- §-carbonyl}-4-methylpent-2-enenitrile; 1768
(R)-4-amino-2-(2-((4-amino-5-(2-Avoro-4-phenoxyphenyl})-7TH-pyrrolof2,3-d}-
pyrimidin-7-yhmethylipyrrolidine- 1-carbonyl)-4-methyipent-2-enenitrile; 177A
{S)-4-amino-2-2-({(4-amino-5-(2-fluoro-4-phenoxyphenyl}-TH-pyrrolof2,3-d}-
pyrimidin-7-yUmethyDpyrrolidine- 1 -carbonyh-4-methylpent-2-enenitrile; 1778
(R3-2-2-({4-amino-5-{4-phenoxypheny}- TH-pyrrolo{2,3-d]pyrimidin-7-vi)-
methyDpyvrrolidine- -carbonyl)-4-(dimethylamino)-4-methylpent-2-enenitrile; 178A
(8)-2-(2-{{4-amino-3-(4-phenoxyphenyl)-7TH-pyrrolo] 2,3-d]pyrimidin-7-yi}-
methyhpyrrolidine- 1 -carbonyl}-4-(dimethylamino-4-methylpent-2-enenitrile; 1788
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(R)-2-(2-({4-amino-3-(4-phenoxyphenyl)-TH-pyrrolof2,3-dipyrimidin-7-y1)-
methylpyrrolidine- I -carbonyl}-4-methyl-4-morpholinopent-2-enenitrile 179A
(53-2-2-({4-amino-3-(4-phenoxyphenyl}-7TH-pymrolo{ 2, 3-dlpyrimidin-7-vi)-
methyDpyrrolidine-1-carbonyl)-4-methyl-4-morpholinopent-2-enenitrile; 1798
{(R}-2-(2-((4-amino-5-(4-phenoxypheny - TH-pyrrolo[ 2, 3-dlpyrimidin-7-vi)-
methybpyrrolidine--carbony-4-(disthylamino)-4-methylpent-2-enenitrile; 180A
{(83-2-(2-((4-amino-5-{4-phenoxyphenyl}- TH-pyrrolol 2,3-d] pyrimidin-7-y1)-
methyl)pyrrolidine- 1 -carbonyl}-4-(diethylamino-4-methyipent-2-enenitrile; 180B
(R)-2-(2-{{4-amino-S-(d-phenoxyphenyl}-TH-pyrrolo[2,3-dlpyrimidin-7-y1}-
methyhpyirolidine- L-carbonyl)-4-ethoxy-4-methylpent-2-enenitrile; 181A
{§}-2-(2-((4-amino-5-(4-phenoxyphenyl}- TH-pyrrolo[2,3-dlpyrimidin-7-yi}-
methyDpyrrolidine-1-carbonyD-4-ethoxy-4-methylpent-Z-enenitrile; 1818
(R)}-N-{1-{4-amino-3-(2-flucro-4-phenoxyphenyl)- 1 H-pyrazolo{ 3 4-dipyrimidin- 1 -
yl)-propan-2-yi}-2-cyano-4,4-dimethyipent-2-enamide; 182A
(S)-N-(1-(4-amino-3-2-fluoro-4-phenoxyphenyl)- IH-pyrazolo[3,4-dlpyrimidin-1 -
yhpropan-2-yi}-2-cyano-4 4-dimethylpent-2-enamide; 1828
(R}-N-(1-(4-amino-3-(2-fluoro-4-phenoxyphenyl}- | H-pyrazolo{3,4-dlpyrimidin- 1 -
yipropan-2-yi}-2-cyano-4-methylpent-2-enamide; 183A
{(S3-N-{1-(4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1H-pyrazolo[ 3 4-dlpyrimidin- 1 -
yhpropan-2-yh-2~cyano-4-methvipent-2-enamide; 1838
(R}-N-{1-{4-amino-3-(2-flucro-4-phenoxypheny- 1 H-pyrazolof3,4-dlpyrimidin-1-
yvhpropan-2-yl}-2-cyano-4-gthoxy-4-methyipent-2-enamide; 184A
(8)-N-{1-(4-ammino-3-(2-fluoro-4-phenoxyphenyh)-1H-pyrazolo{3 4-dipyrimidin-1-
vhpropan-2-yh-2-cyano-4-ethoxy-4-methylpent-Z-enamide; 1848
R)-N-(1-(d-amino-3-2-fluoro-4-phenoxyphenyl)- | H-pyrazolo[3,4-d]pyrimidin-1-
yhpropan-2-yhi-2-cyano-4-(dimethylamino)-4-methylpent-2-enamide; 1854
{§)-N-(1-(4-amino-3-2-fluoro-4-phenoxyphenyly- iH-pyrazolo{3,4-dipyrimidin-1-
vipropan-2-y1i-2-cyano-4-(dimethylamino)-4-methylpent-2-enamide; 185B
2-{({(R}-2-{{4-amino-3-(2-fluoro-4-phenoxyphenyl}- 1 H-pyrazolo[3,4-dipyrimidin- 1 -
yhmethylipyrrolidine-1-carbonyl}-3-((Sr-pyrrolidin-2-yDacryloniirile; 186
2-((R}-2-({4-amino-3-2-fluoro-4-phenoxyphenyl}-1 H-pyrazolof 3,4-d]pyrimidin-1-
yhmethyDpyrrolidine-1-carbonyi)-3-((R}-pyrrolidin-2-ylacrylonitrile; 187
{(R}-4-amino-N-{1-{(d-amino-3-2-fluoro-4d-phenoxyphenyl}- 1 H-pyrarolo{3,4-d}-

pyrimidin-1-vpropan-2-yl}-2-cyvano-4-methylpent-2-enamide; 1884
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{8)-4-amino-N-{1-{4-amino-3-(2-flucro-d-phenoxyphenyl}- | H-pyrazolof3,4-d]-
pyrimidin-I-ypropan-2-vl)-2-cvano-d-methylpent-2-enamide; 1888
N-{Z2~{4-amino-3-{4-phenoxyphenyh)- 1 H-pyrazolo{3 4-djpyrimidin- -y Dethyl)-2-
cyano-3-cyclopropyl-N-methylacrylamide; 189
(R)-2-2~-{{(4-amino-3-2-fluoro-4-phenoxyphenyl)-1 H-pyrazolo[ 3, 4-dlpyrimidin-1-
yUmethyllpyrrolidine- 1 -carbonyl}-4-methyl-4-(piperidin-1-ylpent-Z2-eneniirile; 190A
(83-2-2-((&-amino-3-2-flucro-4-phenoxyphenyl - 1 H-pyrazolo]3,4-dlpyrimidin- 1~
yhmethyDipyrrolidine- L-carbonyl)-4-methyl-4-(piperidin-1-yDpent-Z-enenitrile; 1908
{8)-N-{1-(4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo]3,4-djpyrimidin-1-
vijpropan-2-yi}-2-cyano-4,4-dimethylpent-Z-enamide; 191
{(S)-N-(I-{4-amino-3-2-fluoro-4-phenoxypheny- IH-pyrazolo{3,4-djpyrimidin-1-
vipropan-2-yi)-2-cyano-4-methylpent-2-enamide; 192
(83-N-{1-(4-amino-3-(2-fluoro-4-phenoxyphenyi}- 1 H-pyrazolo[3,4-d]pyrimidin-1-
yhpropan-2-y1)-2-cyano-4-(dimethylamino}-4-methylpent-2-enamide; 193
(§)-N-(}-{4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo{ 3, 4-d]pyrimidin-1 -
yhipropan-2-yl}-2-cyano-4-cthoxy-4-methylpent-2-enamide; 194
{8)-4-amino-N-{1-{4-amins-3-(2-fluoro-4-phenoxyphenyl}- 1 H-pyrazolo]3,4-d}-
pyrimidin-I-vipropas-2-vl)-2-cyano-4-methylpent-2-enamide; 185 or
(5)-N-(1-(4-amino-3-2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo[3,4-djpyrimidin-1-
ylpropan-2-yi}-2-cyane-3-cyclopropylacrylamide; 196
or R and § mixtures thereof,
or an individual (B) or {£) isomer thereof,
and/or a pharmaceutically acceptable salt thereof.
For example, the said at least compound or the compound is chosen from:
(8)-2-(2-{{4-amino-3-(2-flucro-4-phenoxyphenyl)- 1H-pyrazolo3 .4-djpyrimidin-1-
yhmethyDpyrrolidine-1-carbonyl)-3-cyclopropylacrylonitrile;
(&)~4-amino-2-2-{{d-amino-3-2-fluoro-4-phenoxyphenyl - 1 H-pyrazolof3,4-
dipyrimidin-1-yDmethyDpyrrolidine- 1 -carbonyl}-4-methylpent-2-eneniirile;
(R)}-4-amino-2-(2-({(4-amino-3-{4-(2 3-diflucrophenoxy)-2-fluorophenyl - 1 H-
pyrazolo{3 4-dlpyrimidin-1-ylmethyDpymolidine- L-carbonyl}-4-methylpent-2-enenitrile;
(83-2-(2-{({4-amino-3-2-fluoro-4-phenoxyphenyl - 1 H-pyrazolof 3,4-d]pyrimidin-1-
yhmethyDpyrrolidine-1-carbonyl)-d4-methyl-4-morpholinopent-2-enenitrile;
(R)-2-(2-{{4-amino-3-(2-fluoro-4-phenoxyphenyl}-1H-pyrazolof3,4-dlpyrimidin-1-

viimethylpyrrolidine-1-carbonyi)-4-methyl-4-morpholinopent-2-enenitrile;
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{(R}-2-(3-(4-amino-3-{4-(2,3-difluorophenoxy)-2-fluorophenyl}- 1 H-pyrazolo[3,4-
dipyrimidin-1-ylpiperidine-1-carbonyl -4-methyipent-2-enenitrile;
R}-2-(3-{4-amino-3-{(4-(2,3-dilluorophenoxy)-2-fluoropheny)- 1 H-pyrazolo{3,4-
dlpyrimidin-1-yDpiperidine- l-carbonyl}-4-sthoxy-4-methylpent-2-enenitrile;
(R}-2-(3-(4-amino-3-2-fluoro-4-phenoxyphenyi)- 1 H-pyrazolo[3,4-dlpyrimidin-1-
ylpiperidine- I-carbonyl})-4-cthoxy-4-methylpent-2-enenitrile;
(R}-2-(3-(d-amino-3-2-{tuoro-d-phenoxyphenyl)- IH-pyrazolo[3,4-dlpyrimidin- I~
yhpiperidine- L-carbonyl}-4,4-dimethylpent-2-enentirile;
(R)-2-(3-{4-amino-3-(2-fluoro-4-phenoxyphenyl}- 1 H-pyrazolof3,4-dipyrimidin-1-
yhpiperidine- I -carbonyl}-d-methyipent-2-enenitrile;
(R}-2-(3~(4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolof3 4-d]pyrimidin-1-
vijpiperidine-1-carbonyi}-4-methyl-4-morpholinopent-2-enenitrile; or
R)-2-(3-(4-amino-3-{2,3-difluoro-4-phenoxyphenyl)- 1 Hepyrarolo] 3,4-dlpyrimidin-1-
yhpipenidine- 1-carbonyl}-4-methyl-4-morpholinopent-2-cnenitrile;

or an R and 8§ mixtures thereot:

or an individual (B} or (Z) isomer thereof;
and/or a pharmaceutically acceptable salt thereof,
For example, the at least one compound or compound is chosen from :
R)-4-amino-2-{2-({4-amino-3-2-fluoro-4-phenoxyphenyl - | H-pyrazolof 3,4~
dipynmidin-1-yDmethylipyrrolidine- 1 -carbonyl)-4-methylpent-2-enenitrile;
{§)-4-amino-2-{2-((4-amino-3-(2-fluoro-4-phenoxyphenyl}- 1 H-pyrazolof3,4-
dipyrimidin- I-yDmethyDpyrrolidine- -carbonyl}-4-methylpent-Z-enenitrile;
(83-2-C2-({(d~amino-3-2-fluoro-d-phenoxyphenyD- 1 H-pyrazolo[3,4-dipyrimidin-1 -
yUmethylipymrolidine-1-carbonyl)-4-methyl-4-morpholinopent-2-enenitrile;
(R)}-2-(3-(4-amino-3-( 2-fluoro-4-phenoxyphenyli- 1 H-pyrazolo[3,4-dipyrimidin-1-
yhipipendine- l-carbonyl)-4-ethoxy-4-methylpent-2-eneniirile;
{(R}-2-(3-(4-amino-3-2-fluoro-4-phenoxyphenyl}- I H-pyrazolo{ 3, 4-djpyrimidin-1-
yipiperidine-1-carbonyl)-4,4-dimethylpent-2-enenitrile;
or R and § mixiures thereof;
or an individual () or (£} isomer thereof:
and/or a pharmaceutically acceptable salt thereof.
For example, the formulations disclosed herein comprise a compound chosen from :
{(R)}-4-amino-2-(2-({($-amino-3-2-fluoro-4-phenoxyphenyl)- 1 Hepyrazolo{3,4-

dipyrimidin- I-yUmethyDpyrrolidine- 1 -carbonyl}-4-methyipent-2-enenitrile;
.66 -
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{8)-4-amino-2-(2-({4-amino-3-{ 2-fhioro-4-phenoxyphenyl)- 1 H-pyrazolo[3,4-
dlpyrimidin- I~ vDimethyDpyrrolidine- 1 -carbonyl)-4-methylpent-2-enenitrile;
{§)-2-{2-{{4-amino-3-(2-fluorc-4-phenoxyphenyl}- 1 H-pyrazolof3,4-d]pyrimidin-1-
yDmethylipyrrolidine- 1-carbonyl)-4-methyl-4d-morpholinopent-2-enenitrile;
(R)-23-3-(4-amino-3-2-flucro-4-phenoxyphenyl)- 1 H-pyrazolof3,4-djpyrimidin-1-
yipiperidine- 1 -carbonyi}-4-cthoxy-4-methyipent-2-enenitrile;
(R3-2-(3-(4-amino-3-2-fluoro~-4-phenoxyphenyl)- H-pyrazolof 3 4-dipyrimidin-1-
yhpiperidine- {~carbonyl}-4,4-dimethylpent-2-enenitrile;
or an R and § mixtures thereof;
or an individual (E) or (2) isomer thereof;
and/or a pharmaceutically acceptable salt thereof.

Embodiment (MY

In further embodiments 1-71 below, the present disclosure includes:
i A solid oral formudation comprising:

{1} at least one compound chosen from Formula (4, (), and (3):

O
(s 2 CP
z/ e /MR" P//\\ﬁﬂf
RP RO S

0 (h (1)

wherein;
Ar' is substituted aryl or substituted heteroaryl;

A
£ is bond, alkylene, cycloalkylene, C {where &’ is bond, alkylene,

NR®, or O and A is heterocycloamine optionally substituted with one or two substituents
independently selected from alkyl, hydroxy, or fluore), O, -alkylene-0-, NR® or ~(alkylene)-
NR* (where each R® is hydrogen, alkyl or cycloalkyl);

P is bond, alkylene, O, or NR® {(where R® is hydrogen, alkyl or cycloalkyly;

R® is cyano, nitro, halo, haloalkyl, haloalkoxy, alkylthio, or alkylsulfonyl;

R® is alkyl, haloalkoxy, substituted alkyl, cycloatkyl, cycloalkylensNRR® or
cycloalkylens(alkylene)NRUR® (where RY and R® are independently hydrogen, alkyl, or
cycloalkyl), or 3 1o & membered saturated monocyclic heterocyelyl containing one or two
heteroatoms selected from N, O, or S and optionally substitited with one or two substituents

independently selected from hydroxy, atkyl or fluoro; and
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¥ is -SO;R!, -S(OR', -CIONRRE, SO, NR'R!, -CaN, -CHhaloalkyl), -COOH, -
COORE, ~C(O)Rf, fluore, hetercaryl, or arvl wherein Rf, RS, Rh, and B are independently
hydrogen, alkyl, substituted alkyl, cycloalkyl, or cycloalkyleneNRR® (where R® and R® are
independently hydrogen, alkyl, or cycloatkyl) or R’ and R® and R® and R together with the
nitrogen atom to which they are attached form heterocycloamino; and further wherein
heterocyclamino, aryl and heteroaryl are substituted with one, two or three substituents
independently selected from hydrogen, alkyl, altkoxy, hydroxyl, cyano, nitro, halo, haloalkyl,
haloalkoxy, alkylthio, alkylselfonyl, carboxy, alkoxycarbonyl, aminocarbonyl or
aminosulfonyl;
and/or a pharmaceutically accepiable salt thereof; and

(i) means for release of said at least one compound in the intestine.
2. The formulation of previous embodirsent 1 wherein the said at least one compound is
released in the small intestine.
3. The formulation of previous embodiment 1 wherein the said at least one compound is
released to a region of the intestine in which the pH is greater than about pH 5.5,
4, A solid oral formulation comprising:

(i} at least one compound chosen from Formula (@), (I3), and {111

0
(s (& QP
‘ 2_'/ 2 Y RE 7 \’;’%Rc PSRN
|
R =l

{H {n (i)

wherein:
Ar' is substituted aryl or substituted heteroaryl;

AN
Z is bond, alkylene, eycloalkylens, C {where 7’ is bond, alkylene,

NR® or O and A is heterocycloamino optionally substituted with one or two substituents
independently selected from alkyl, hydroxy, or fluoro), O, -alkylene-0O-, NR® or ~(alkylene)-
NR®- (where each R® is hydrogen, alkyl or cycloalkyl);

P is bond, alkylene, O, or NR® (where R" is hydrogen, alky! or cycloalkyl);

R%is cyano, nitro, hialo, haloalkyl, haloalkoxy, alkylthio, or alkylsolfonyl;

R® is alkyl, haloalkoxy, substituted alkyl, cvcloalkyl, cyci@aikylencha’RdRe or
cycloatkylene(alkylene)NRR® (where R® and R® are independently hydrogen, alkyl, or

cycloalkyl), or 3 to 6 membered saturated monocyclic heterocyclyl containing one or two

- 68 -
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heteroatoms selected from N, O, or S and optionally substituted with one or two sobstituents
independently selected from hydroxy, alkyl or fluoro; and

¥ is -SOuRY, -SOR', -CIOINRRE, ~SONR"R!, -C=N, -CH(haloalkyl), -COOH, -
COGR{, —C(O)Ri fiuoro, heteroaryl, or aryl wherein Rf, RE R® and Rlare independently
hydrogen, atkyl, substituted atkyl, cycloalkyl, or cyeloalkyleneNRR® (where R® and R® are
independently hydrogen, alkyl, or cycloalkyl) or R and R® and R” and R’ together with the
nitrogen atom o which they are attached form heterocycloamine; and further whersin
heterocyclamino, aryl and heteroaryl are substituted with one, two or three substituents
independently selected from hydrogen, alkyl, alkoxy, bydroxyl, cyane, nitro, halo, haloalkyl,
haloalkoxy, alkylthio, alkylsulfonyl, carboxy, alkoxycarbonyl, aminocarbonyl or
aminosulfonyl;
and/or a pharmaceutically acceptable salt thereof, wherein the said at least one compound
conprises at least ons coating chosen from an enteric coating and/or 8 non-enteric time-
delayed release coating, such as at least one enteric coating.
3. The formulation of any of previous embodiments 1-4 wherein the said at least
corppound is chosen fromn Formula (0 and  ({1); and/or a pharmaceutically acceptable salt
thereof.
8. A solid oral formulation comprising:

(i) at least one chosen from compound of Formula (1), () and ()

@ Mﬁ“ @ - \{/ Re @\p/j:"

{B (n (i)

wherein:
Ar’ is substituted aryl or substituted hetercaryl;

LN
Z is bond, alkylene, cycloalkylene, \C {where £ is bond, alkylene,

NR® or O and A is heterooycloamino optionally substituted with one or two substituents
independently selected from alkyl, hydroxy, or fluore), O, -alkylene-0-, NR® or ~(alkylene)-
NR (where each R® is hydrogen, alkyl or cycloalkyl);

P is bond, alkylene, O, or NR* (where R® is hydrogen, alkyl or cycloalkyl);

R is cyano, nitro, halo, haloalkyl, haloalkoxy, alkyithio, or alkylsulfonyl;

- 5% -
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R® is alkyl, haloalkoxy, substituted alkyl, cycloalkyl, cycloalkylensNROR® or
cycloalkylene(alkylene)NRIR® (where R? and R® are independently hydrogen, alkyl, or
cycloalkyly, or 3 to 6 membered saturated monocyelic heterocyelyl containing one or two
heteroatoms selected from N, O, or S and optionally substituted with one or two substituents
independently selected from hydroxy, alkyl or fluoro; and

Y is -SOR’, -SORY, -C(OINR'RE, ~SO,NR'R., -C=N, -CH(haloalkyl), -COOH, -
COORY, -CEORY, fluore, hetercaryl, or aryl wherein R’ RE R", and R are independently
hydrogen, alkyl, substituted atkyl, cycloalkyl, or cyciaalkyieneNRdRe {where R” and R® are
independently hydrogen, alkyl, or eycloalkyl) or R  and R® and R and R' together with the
nitrogen atom to which they are attached form heterocycloaming; and further wherein
heterocyclamino, aryl and heteroaryl are substituted with one, two or three sobstituents
independently selected from hydrogen, alkyl, alkoxy, hydroxyl, cyano, nitro, halo, haloalkyl,
haloalkoxy, alkvithio, alkyisulfonyl, carboxy, alkexycarbonyl, aminocarbonvi or
aminosulfonyl;
and/or a pharmaceutically acceptable salt thereof; and

(i}  means for increasing the oral bicavailability of said at least one compound.
7. The formulation of previous embodiment & wherein the increase in oral
bicavailability of the said at least one compound is by release of the said at least compound in
the intestine.

8, The formulation of previcus embodiment 7 wherein the said at least compound is
released to a region of the intestine in which the pH is greater than pH 4.5, for example
greater than about pH 5.5,

g, The formulation of any of previcus embodiments &- 8 wherein the said at least one
compound is chosen from Formula (8) or (T1).

10. A solid oral formulation comprising:

{i) at least one compound chosen from Formula (), 5 or (1)

O
®\ s @
1 4
S ol P Y
Z.«M RE @2/ {{f/ R¢ p RSN

H { ()

wherein:
Ar' s substituted aryl or substitoted heteroary!;
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F RN
Z is bond, alkylene, cyeloalkylene, \C {where 2’ is bond, alkviene,

NR® or O and A is heterocycloaming optionally substituted with one or two substituents
independently selected from alkyl, hydroxy, or fluoro), O, -alkylene-O-, NR® or ~(alkylens)-
NR® (where each R® is hydrogen, alky! or cycloalkyiy

P is bond, alkviene, O, or NR* {(where R® is hydrogen, alkyl or cycloalkyl);

R" is cyano, nitro, halo, haloalkyl, haloalkoxy, alkylthio, or alkylsulfonyl;

R® is alkyl, haloalkoxy, substituted alkvl, cycloalkyl, cycloalkyleneNRR® or
cveloalkylene(alkylene)NRR® (where R” and R® are independently hydrogen, alkyl, or
cycloalkyl}, or 3 to 6 membered saturated monocyclic heterocyelyl containing one or two
heteroatoms selected from N, O, or § and optionally sobstituted with one or two substituents
independently selected from hydroxy, alkyl or fluore; and

Y is -SO.RY -S(OR', -C(OMRRE, ~SONRR!, -C=N, -CHhaloalkyl), -COOH, -
COOR’, —C(G}Ri fluoro, heteroaryl, or aryl wherein R R% RY and R are independentdy
hydrogen, alkyl, substituted alkyl, eycloalkyl, or cyci@aﬁkyleaeNRdRe (where R and R® are
independently bydrogen, alkyl, or cycloalkyl) or R and R® and R" and R’ together with the
nitrogen atom 1o which they are attached form heterocycloamine; and further wherein
heterocyelaming, aryl and heteroaryl are substituted with one, two or three substituenis
independently selected from hydrogen, alkyl, alkoxy, hydroxyl, cyane, nitro, halo, haloalkyl,
haloalkoxy, alkylihio, alkyisulfonyl, carboxy, alkoxycarbonyl, aminocarbonyl or
aminosulfonyl;
or a pharmaceutically acceptable salt thereof; comprising at least one coating chosen from an
enteric coating and/or a non-enteric time-delayed release coating; and

(1)  further comprises at least one pharmaceutically acceptable excipient.

11, The formulation of previous embodiment 10 wherein the said at least compound is
coated with at least one enteric coating.

12, The formulation of previous embodiment 10 or 11 wherein the said at least one
compound is chosen from Formula (B) or (II}); or a pharmaceutically acceptable salt thereof,
13, A solid oral formulation comprising:

(1} at least a compound chosen from Formula (JA)
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wherein:

dashed lines are an optional bond;

z} 7% and 7 are -N- or ~{CH-, provide that at least one and not more than two of 7z}
7?2 and 27 are simultanecusly —N-;

Lis G, CO, CHy, S, 80, SOy, NR, NRCQ, CONR, NR’S(,, SO:NR’, or NRCONR,
where (each R and R’ 1s independently hydrogen or alkyl);

Ar is aryl, heteroaryl, cycloalkyl or beterocyelyi;

one of R' and R% is hydrogen, alkyl, bydroxy, alkoxy, halo, haloalkyl, or haloalkoxy
and the other is ~Z2-CO-C(CN)=CHR" or -Z-80;-C(CN)}=CHR® where 7 is bond, alkylene,

A
cycloalkylens, C {where 2’ is bond, alkylene, NR*, or O and A is

heterocycloamino optionally substituted with one or two substitients independenty selected
from alkyl, hydroxy, or fluore), G, -alkylene-O-, NR?, or ~(alkylene)}-NR™ (where each R is
hydrogen, alky! or eycloalkyl); and R® is alkyl, haloalkoxy, substituted alkyl, eycloalkyl,
cycioaikyieneNRdR“ or e:.ycie:ta}kyiene(aikylene)NR‘f‘Re (where R® and R® are independently
hydrogen, alkyl, or cycloalkyl), or 3 to 6 membered saturated monocyelic heterocyclyl
containing one or two heteroatoms selected from N, O, or § and optionally substituted with
one or two substituents independently selected from hydroxy, alky! or fluors;

R is hydrogen, alkyl, hydroxy, alkoxy, cyane, halo or haloalkyl

R is hydrogen, alkyl, cyclopropyl, hvdroxy, alkoxy, cyang, halo, haloalkyl or
haloalkoxy;

R* is hydrogen, alkyl, alkynyl, cyclopropyl, alkylamino, dialkylamino, alkylthio,
alkylsulfonyl, carboxy, alkoxycarbonyl, alkviaminosuifonyl, dialkvlaminosulfonyl, -CONH;,
alkylaminocarbonyl, dialkylaminocarbonyl, 3, 4 or 5 membered heterocylyl, hydroxy,

alkoxy, cyano, halo, haloalkyl or halealkoxy; and

-7
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R°and R’ are independenily hydrogen, alkyl, bydroxy, alkoxy, halo, haloalkyl,
haloalkoxy, carboxy, alkoxycarbonyl, cyano, -CONH;, amino, or monosubstituied or
disubstituted amino,; or
a pharmaceutically acceptable salt thereof; comprising at least one coating chosen from an
enteric coating and/or 8 non-enteric time-delayed release coating; and

(1)  further comprises at least one pharmacestically acceptable excipient.

14, The formulation of previous embodiment 13 wherein the said at least one compound
is coated with at least one enteric coating.

15, The formulation of previous embodiment 14 wherein the enteric coating is a polymer
which is permeable 1o the said at least one compound or erodes at about pH 5.5 and above.
16, The formulations of any of previous embodiments 1-8 further comprising at least one
pharmaceuntically acceptable excipient.

17, The formulation of any of previous embodiments 10-16 wherein the excipient(s) is
one or more binder(s}), surfactant(s}, diluent(s}, buffering agent(s), antiadberent(s}, ghdant(s},
stabilizing agent(s) or stabilizer{s), disintegrant(s), antioxidani(s), antifoaming agenis(s)
filler(s), flavor(s), color(s), lubricani(s}, sorbent(s), preservative(s), plasticizer(s), or
sweetener(s), or mixtures thereof.

18.  The formulation of any of previous embodiments 1 -17 wherein the formulation is in
the form of a tablet or capsule.

19, The formulation of any of previous embodiments 4, 10, 11, 12, 13 -15 wherein the
formulation is a tablet or capsule coated with at least one enteric coating and comprises the
said at least one compound.

20, The formulation of any of previous embodiments 4, 10, 11, 12, 13 -15 wherein the
formulation is a tablet or capsule comprising the said at least compound where the said at
least compound is coated with at least one enteric coating.

21, The formulation of any of previcus embodiments 1-20 wherein the said at least one

compound is chosen from a compound of Formula (@d):

RS

R & * /%,{:

S U

Ny /_...... K\R'I
Nw;;\g\i/\s\ﬁ R
S~
Z\C—&
(1d)
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wherein:

77 is -N- or CR® where R? is bhydrogen or altkyh

Rand R? are independently hydrogen, methyl, chloro, fluoro, cyclopropyl, hydroxy,
methoxy, cyano, triflucromethyl or riflucromethoxy;

R% and R are independently hydrogen, methyl, methoxy, fluore, chlorg,

wifluoromethyl, mifluoromethoxy, or cyano;

o

PONT
Z is ~{alkvlene}-NR®-, ,or v , each ring optionally sebstitated

with one or two substituents independently selected from alkyl, hydroxy, or halo, and where
R* is independently hydrogen or alkyl; and

R" is alkyl, haloatkoxy, substituted alkyl, cycloalkyl, eveloalkylensNR'R® or
cyci@aikyiena(aikyiene)NRdRe (where R® and R are independeuntly hydrogen, alkyl, or
cycloalkyl), or 3 t© & membered saturated monocyelic heterocyclyl containing one or two
heteroatoms selected from N, G, or S and optionally substituted with one or two substituents
selected independently from hydroxy, alky! or fluore;
and/or a pharmaceutically acceptable salt thereof.

22, The formulation of previous embodiment 21 wherein the said at least compound is
where:

R® is alkyl, haloalkoxy, substituted alkyl, cycloalkyl, cycloalkyleneNRR® (where R
and R are independently hydrogen, alkyl, or cycloalkyl), or 3 to § membered saturated
monocyelic heteroeyelyl containing one or two heteroatoms selected from N, O, or § and
optionally substituted with one or two substituents independently selected from hydroxy,

alkyl or fluore; and

k

23, The formulation of previous embodiment 221or 22 wherein the said at least

is:

compound is where:

A o o

O

z
/{:\m
£
o
S

S

Y

[e2]
b
%
4
-

§=
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24 The formulation of previous embodiment 21 or 22 wherein the said at least compound

is where:

in—}z o
\‘2\ N s AR A
e £ .6

. . /
is a ring of formula: ™ OF e

O’}i

and

2:@\ R’ is a ring of formula:
O v . byl zlf\
7 F

2{5 O, O )

for example phenyl or é‘ |\

25, 'The formulation of any of previous embodiments 21-24 wherein the said at least

compound is where:

A
®
£ is N Ef optionally substituted with one or two substituents independently
selected from alkyl, hydroxy, or halo; and
R® is alkvl, cyeloalkyl, evcloalkyleneNRR® (where R” and R® are independently
hydrogen or alkyl), alkyl substituted with hydroxy, alkoxy, ~NRR’ (where R 1s alkyl,
cycloalkyl, hydroxyalkyl, or aikoxygikyj and R’ is alkyl) or heterocycloamine which is
optionally substituted with ove or two groups independently selected from alkyl or hydroxyl,
or 3 to 6 membered saturated monocyclic heterocyelyl containing one or two hetercatoms
selected from N, G, or § and optionally substituted with one or two substifuents
independently selected from hydroxy, alkyl or fluoro.
26, The formulation of previous embodiment 25 wherein the said at least compound is

where R° is isopropyl, tert-butyl, ~C{CH):0CHCH;, ~C(CH; pN{CH3)z, ~
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C{CH;morpholine-4-yi, cyclopropyl, 2-pyrrolidinyl, 3- or 4-piperidinyl, 1-methylpiperidin-
4-y1, 1-methyipipenidin-3-yl, or 4-tetrahydropyranyl.
27, The formulation of any of previous embodimnents 21-24 wherein the said at least

compound is where:

o= e -
Zis optionally substituted with one or two substituenis independently
selected from alkyl, hydroxy, or halo; and

R® is alky! substituted with ~-NRR’ (where each R is hydrogen, alkyl, cycloalkyl,
hydroxyalkyl, or alkoxyalkyl and R’ is hydrogen) or heterocycloamine which is attached to
alloyl via nitrogen ring atom and which is optionally substituted with one or two groups
independently selected from alkyl or hydroxyl.
28.  The formulation of previous embodiment 27 wherein the said at least compound is
where R® is ~C(CHy ), NHy, ~C{CH R NHCH;, ~CCH; p NHCH,CH;, ~C{CH: ) NHCH(CH:),,
~LC{CHa ) NHeyclopropyl, ~CCH phNH{CH B OCH;, or ~C{CHpmorpholine-4-vl.

28,  The formulation of any of the Claims 21-24 wherein the said at least compound is

N
(R P
f\ijﬁ
Zis which is optionally substituted with one or two substituents

mdependently selected from alkyi, hydroxy, or halg;

where:

R® js alkyl, eycloalkyl, cycloalkyleneNRR® (where RY and R® are independently
hydrogen or alkyl), alkyl substituted with hydroxy, alkoxy, ~-NRR’ {where each R is alkyl,
cycloaltkyl, hydroxyalkyl, or alkoxyalkyl and R’ is hydrogen or alkyl) or heterocycloamine
which is optionally substituted with one or two groups independently selected from alkyl or
hydroxyl, or 3 to 6 membered saturated monocyclic heterocyelyl containing one or twe
heteroatoms selected from N, O, or S and optionally substituted with one or two substifuents
independently selected from hydroxy, alkyl or fluoro.

30.  The formulation of previous embodiment 29 wherein the said at least compound is
where R® is isopropyl, tert-butyl, ~C{CH)NH,, ~C(CH; RpNHCH;, ~C{CH)»NHCHCH;, ~
CICH pNHCHCH ), ~C{CH NHeyelopropyl, ~C(CH ) NH{CH,)»,OCH;, ~
C{CHH»OCHCHG, ~C{CHR R NCHs ), ~C({CHs ymorpholine-4-yl, cyclopropyl, 2-
pyrrolidingl, 3~ or 4-piperidinyl, 1-methylpiperidin-4-yl, T-methylpipenidin-3-yl, or 4-
tetrahydropyranyl.
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31.  The formulation of any of previous embodiments 1-20 wherein the the said at least
compound is chosen from:
(R)-2-3-{d-amino-3-{4-3-fluorophenoxyiphenyii- 1 H-pyrazolo]3,4-dlpyrimidin-1 -
vijpiperidine-1-carbonyl}-3-cyclopropylacrylamide;
(83-2-(3-(4-amino-3-(4-(3-fluorophenoxy jphenyly- 1 H-pyrazolo{3,4-d}pyrimidin- i -
yhpipenidine-1-carbonyl}-3-cyclopropylaceylamide;
{R)-2-(3-{4-amino-3-{4-(3,5-diflucrophenoxy)phenyl- 1 H-pyrazolo[3,4-dipyrimidin-
1-ylpiperidine- I-carbonyl}-3-cyclopropylacrylamide;
{8)-2-3~{4-amino-3-(4-(3,5-difluorophenoxy)phenyvi)- 1 H-pyrazolo 3,4-dlpyrimidin-
I-yhipiperidine--carbonyl}-3-cyclopropylacrylarnide;
R)-2-(3-{4-amino-3-(2-flucro-4-{phenoxy)phenyl}- 1 H-pyrazolo[ 3 4-djpyrimidin-1 -
yhpiperidine- 1-carbonyi}-3-cyclopropylacrylamide;
(8)-2-(3-(4-amino-3-(2-flucro-4-(phenoxyiphenyl- 1 H-pyrazole[3,4-dlpyrimidin-1-
ylipiperidine- I-carbonyl)-3-cyclopropylacrylamide;
R)-2-{2~{{4~amino-3-(4-phenoxyphenyl}- 1 H-pyrazolo{3,4-dlpyrimidin-1-
yvinnethyhpyrrolidine-1-carbonyi}-4,4-dimethylpent-2-enenitrile;
(83-2-(2-{(4-amino-3-{4-phenoxyphenyl)- 1 H-pyrazolo[3,4-djpyrimidin-1-
yhmethyhipyrrolidine-1-carbonyi)-4,4-dimethylpent-2-enenitrile; 23
R} 2-2-({4-amino-3-(4-G-Hlouorophenoxy)phenyl - 1 H-pyrazolo{ 3 4-d]pyrimidin- 1
yhimethyhpyrrolidine-1-carbonyi}-3-cyclopropylacrylonitrile;
{§)-2-(2-{(4-amino-3-(4-3-fluorophenoxy)phenyl}- 1 H-pyrazolol3,4-djpyrimidin-1-
yiwnethyDpyrrolidine-1-carbonyi)-3-cvelopropylacrylonitrile;
(R)-2-(2-((4-amino-3-(4-(3,5-difluorophenoxy jphenvh)- tH-pyrazolo 3 4-dipyrimidin-
1-yhmethyDpyrrolidine- 1 -carbonyl)-3-cyclopropylacrylonitrile;
(83-2-(2-{{(4~amino-3-{4-3,5-diflucrophenoxyiphenyl}- 1H-pyrazolo{3,4-dlpyrimidin-
1-yhmethyDpyrrolidine-1-carbonyD-3-cyclopropylacrylonitrile;
{(R}-2-(Z-({(4-amine-3-{2-fluoro-4-phenoxyphenyl}- 1 H-pyrazolo{3 4-d]pyrimidin-1-
yhmethyDpyrrolidine-1-carbonyl}-3-cyclopropylacrylonitrile;
(83-2-(2-({4-amino-3-(2-fluoro-4-phenoxyphenyl}- 1 H-pyrazolo{3,4-dipyrimidin-1-
yhmethylipyrrolidine- 1-carbonyl}-3-cyclopropylacrylonitrile;
(R}-2-(3-{(d-amino-3-(4-(2, 3-difluorophenoxyphenyl)- 1 H-pyrazolo 3.4~
dipyrimidin-1-yDmethylpyrrolidine- 1 -catbonyl}-3-cyclopropylacrylonitrile;
{§)-2-2-{{4-amino-3-(4-(2,3-difluorophenoxyipheny - 1 Hopyrazolof 3,4-dlpyrimidin-
1-ylmethyDpyrrolidine-1-carbonyl}-3-cyclopropylacrylonitrile;

-7 -
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R3-2-(2-({4-amino-3-{4-(2,6-diflucrophenoxy)pheny -1 H-pyrazolof3,4-djpyrimidin-
1~ viimethyDpyrrolidine- 1 -carbonyl}-3-cyclopropylacrylonitrile;
(8)-2-(3-{{4-amino-3-(4-(2,6-diflucrophenoxyipheny- 1H-pyrazolol3,4-dlpyrimidin-
1~ yhmethylpyrrolidine-1-carbonyl}-3-cyclopropylacryloniwile;
(R}-2-(3-(4-aming-3-(4-(2-fluorophenoxy Jphenyh)- HH-pyrazolo] 3,4-dlpyrimidin- 1~
vijpiperidine-1-carhonyD-3-cyclopropylacrylamide;
(83-2-(3-(4-amino-3-{4-2-flucrophenoxyphenyl)- I H-pyrazole{3,4-dlpyrimidin-1-
yhpiperidine-1-carbonyl}-3-cyclopropylacrylamide;
N-{Z-(4-amino-3-{(4-phenoxyphenyl)-1H-pyrazolof 3,4-dipyrimidin-1-yvljethv)-2-
eyano-3-cyclopropylacrylamide;
{(R3-2-3-(d-amino-3-(4-(2 3-difluorophenoxy phenyl)- 1 H-pyrazolo{3,4-dipyrimidin-
I-yDipiperidine-1-carbonyl)-3-cyclopropylacrylamide;
(83-2-(3-(4-amino-3-{4-(2 3-difluorophenoxy)phenyl)- L H-pyrazolo] 3,4-d]pyrimidin-
I-yDpiperidine-1-carbonyl}-3-cyclopropylacrylamide;
(R})-2-(3~-(4-amino-3-(4-(2 6-difluorophenoxy phenyl}- 1 H-pyrarolo{ 3 4-dipyrimidin-
1-viipiperidine-1-carbonyi}-3-cyclopropylacrviamide;
(8)-2-(3-{4-amino-3-(4-(2,6-difluorophenoxyiphenvi}- 1 H-pyrazolof 3 4-dipyrimidin-
I-yhipiperidine- L -carbonyh)-3-cyclopropylacrylamide;
R}2-(3-{4-amino-3-{4-(2,3-diflucrophenoxy phenyD- 1H-pyrazolol 3,4 -dlpyrimidin-
I-yhpiperidine-1-carbonyl)-3-cyclopropylacrylamide;
(S)-2-(3-(4-amino-3-(4-(Z,5-difluorophenoxyiphenyD- 1 He-pyrazolof3,4-dipyrimidin-
1-yhipiperidine-1-carbonyh-3-cyclopropylacryvlamide;
(R}-2-(2-((4-amino-3-{4-(2-fluorophenoxy jphenyli- 1 H-pyrazolo] 3,4-d}pyrimidin- -
ylhmethylpyrrolidine- 1-carbonyl}-3-cyelopropylacryioniirile;
(8)3-2-(2-({4-amino-3-(4-2-Huorophenoxyjphenyl-1H-pyrazolo] 3,4-d}pyrimidin-1-
yhmethylpyvrrolidine- 1-carbonyl)-3-cyclopropylacrylonitrile;
(R)-2-2~{{4-amino-3-(4-(2,5-difluorophenoxy)phenyl}- 1 H-pyrazolo[3,4-djpyrimidin-
-yDmethyDpyrrolidine-1-carbonyl}-3-cyclopropylacrylonitrile;
{(8)-2-2-{{4-amino-3-(4-(2,5-difluorophenoxy)iphenyl)- | H-pyrazolo{ 3, 4-dlpyrimidin-
~yhmethyDpyrrohidine-1-carbonyl}-3-cyclopropviacrylonitrile;
R)-2-{2-{{4-amino-3-(2-flucro-4-(3-fluorophenoxy)phenyl -1 H-pyrazolo{3,4-
dipyrimidin-1-yhmethyhpyrrolidine-1-carbon yl}&wﬁyciﬁprepyi acrylonitrile;
(8)3-2-2-({4-amino-3-2-fluoro-4-{ 3-fluorophenoxyiphenyl}- 1 H-pyrazolo{3,4-

dipyrimidin-1-ylimethyDpyrrolidine-1-carbonyl}-3-cyclopropylacrylonitrile;

-8 -
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(R-2-(2-({(4-amino-3-(2-fluoro-4-(3,5-diflucrophenoxy)phenyl)-1H-pyrazolo{3 4-
dipyrimidin-1-yDmethylipyrrolidine-1-carbonyl)-3-cyclopropyiacrylonitrile;
(83-2-(2-{{4~amino-3-(2-fluoro-4-(3,5-difluorophenoxyiphenyl)-1H-pyrazolof 3,4~
dipyrimidin-1-yDmethyDpyrrolidine- 1 ~carbonyl}-3-cyclopropylacrylonitrile;
{(R}-2-(2-((4-amino-3-(3-fluoro-4-(phenoxy)phenyi}-1H-pyrazolof3 4-dlpyrimidin- 1~
yhmethvl)pyrrolidine-1-carbonyly-3-cyclopropylacrylonitrile;
{83-2-(2-({4-amino-3-(3-fluorc-4-(phenoxy phenyh-1H-pyrazolo3,4-d}pyrimidin- 1-
vhmethyDpyrrolidine- 1 -carbonyl}-3-cyclopropylacryionirile;
(R)-2-(2-({4-amino-3-2-fluoro-4-2,3-diflnorophenoxy)phenyl)- 1 H-pyrazolo[3,4-
dipyrimidin--yDmethyDpyrrolidine-1-carbonyl-3-cyclopropylacrylonitrile;
(53-2-(2-((4-amino-3-2-fluoro-4-(2,3-difluorophenoxy ipheny}- 1 H-pyrazolof3,4-
dlpyrimidin-1-yvhimethyDpyrrolidine- 1 -carbonyl)-3-cyclopropylacrylonitrile;
(R}-2-(2-({4-amino-3-(2-fluoro-4-(2,6-diflucrophenoxyiphenyh-1H-pyrazolof3,4-
dipyrimudin-{-viymethyljpyrrolidine- 1 -carbonyl}-3-cyclopropyiacrylionitrile;
{§)-2~(2-{{4-amino-3-(2-fluoro-4-(2,6-difluorophenoxy pheny)- 1 H-pyrazolo3,4-
dipyrimidin- L-vDmethyDpyrolidine-1-carbonyl}-3-cyelopropylacrylonitrile;
N-(2-{(4-amino-3-(2-fluoro-4-phenoxyphenyl}- 1H-pyrazolof 3,4-dipyrimidin- 1 -
yhethyh)-2-cyano-3-cyclopropylacrylamide;
N-(Z-(d-amino-3-(2-fluoro-4-phenoxyphenyD- IH-pyrazolof 3, 4-dlpyrimadin- 1 -y1)-2-
methylpropyh-2-cvano-3-cyclopropylacrylamide;
N-(1-{4-amino-3-(2-Huoro-4-phenoxyphenyl)- 1H-pyrazolo[3.4-dipyrimidin-1-yi}-2-
methylpropan-2-yD)-2-cyano-3-cyclopropylacrylamide;
N-{2~{(4-amino-3-(2-fluoro-4-phenoxyphenyl}-1H-pyrazolo{3,4-dpyrimidin-1-
yhethyl)-1-cyano-2-cvelopropylethenesuHonamide;
N-(Z-(4-amino-3-2-fluore-4-phenoxyphenyl)- 1H-pyrazolof 3 4-djpyrimidin-1-
yhethyvl}-1-cyano-2-cyclopropyl-N-methylethenesulfonamide;
2-(4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1H-pyrazolo[3,4-dipyrimidin- 1-yljethyl 2-
cyano-3-cyclopropylacrylate;
1-{4-amino-3-(2-fluoro-4-phenoxyphenyi)- 1 H-pyrazolof3,4-dipyrimidin-1-yi)-2-
methyipropan-2-yi 2-cyano-3-cyclopropylacrylate;
2-4(2~{(4~arnino-3-(2-fluoro-4-phenoxyphenyl}- 1 H-pyrazolof3,4-dipyrimidin-1-
yhethyDsulfonyh)-3-cyclopropylacryioniirile;
2-(5-((4-amine-3-(2-fluoro-4-phenoxyphenyi}- 1 B-pyrazolo3,4-dlpyrimidin- 1 -

yhmethylhoxazol-2-yI-3-cyclopropylacrylonitnile;
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(R)3-2-(3-(4-amino-53-(4-(3,5-difluorophenogy iphenyl- TH-pyrrolof 2, 3-djpyrimidin-7-
vhpiperidine-1-carbonyl}-3-cyclopropylacrvlonitrile;
(S)-2~(3-{(4-amino-5-(4-(3,5-difluorophenoxyiphenyl}- TH-pyrrolof 2,3-djpyrimidin.7-
yhpiperidine-1-carbony!)-3-cyclopropylacrylonitrile;
(R}-2-(3-(4-amino-5-(2-fluoro-4-phenoxyphenyh)-7TH-pyrrolof 2, 3-djpyrimidin-7-
vipipendine-1-carbonyi}-3-cyclopropylacrylonitrile;
{8)-2-(3-{d-amino-3-2-fluoro-4~phenoxyphenyD-TH-pyrrolof2, 3-dlpyrimidin-7-
vi)piperidine- L-carbonyi)-3-cyclopropylacrylioniirile;
(R}-2-(2-((4-amino-5-{4-phenoxyphenyl)}- TH-pyrrolof 2, 3-djpyrimidin-7-
yhmethyDpyrrolidine-1-carbonyi}3-cyelopropylacrylonitrile;
(83-2-(2-{(4-amino-5-{4-phenoxyphenyl}- TH-pyrrolol 2, 3-dipyrimmidin-7-
yhmethylipyrrolidine-1-carbonyl)-3-cyclopropylacrylonitrile;
(R)-2-2-{({4-amino-5-{4-3,5-diflucrophenoxy)pheny - TH-pyrrolol2,3-dlpyrimidin-
T-yhimethyDpyrrolidine-1-carbonyl)-3-cyclopropylacrylonitrile;
{§)-2-{2-{{4-amino-3-(4-(3,5-difluorophenoxyiphenyi}- TH-pyrrolo{2,3-d}pyrimidin-7-
viimethyDpyrrolidine-1-carbonvi)-3-cyclopropylacryloniirile;
(R)-2-(2-{{4-amino-3-2-fluoro-4-phenoxyphenyD-TH-pyrrolof 2, 3-djpyrimidin-7-
yhmethylipyrrolidine- 1-carbonyl}-3-cyclopropylacrylonitrile;
(83-2-2-((4-amino-5-2-flucro-4-phenoxyphenyh-7H-pyrrolo{ 2, 3-dipyrimidin-7-
yhimethyDpyrrolidine-1-carbonyl)-3-cyclopropylacrylonitrile;
(R}-2-(3-(4-amino-&-methyl-5-(4-phenoxyphenyl}-TH-pyrrolof 2, 3-dlpynmidin-7-
viipiperidine- 1-carbonyi)-3-cyclopropylacrylonitrile;
{(8)-2-(3~{4-amino-S-methyl-5-(4-phenoxyphenyh-TH-pyrrolof 2, 3-dlpyrimidin-7-
yhpiperidine- 1 -carbonyi}-3-cyclopropylacrylonitrile;
R)-2-(3-{(4-amino-5-(&4-(3,5-difluorophenoxy)pheny)-&-methyl-7TH-pyrrolof 2,3-
dipynmidin-7-yDpiperidine-1-carbonyi}-3~cvelopropyvlacrvionitrile;
{§)-2-(3-{4-amino-5-(4-(3,5-diflucrophenoxy)phenyi)-&-methyl-TH-pyrrolof2,3-
dipyrimidin-7-yDpiperidine- 1 -carbonyl}-3-cyclopropylacrylonitnle;
2-((3R}-3-{4-amino-3-(2-fluoro-4-phenoxyphenyl)-G-methyl-TH-pyrrolof2,3-
dipyrimidin-7-yhpiperidine-1-carbonyl)-3-cyclopropylacrylonitrile;
2-((38)-3-(d-amino-3-2-fluoro-4~-phenoxyphenyl}-G-methyl-TH-pyrrolnf2,3-
dipyrimidin-7-yDpiperidine-1-carbonyl-3-cyclopropylacrylonitrile;
(R}~ (2-(2~{{4-amino-6-methyl-5-{4-phenoxyphenyl)-7TH-pyrrolo{2,3-dipyrimidin-7-
yhmethyDpyrmrolidine- 1-carbonyl)-3-cyclopropylacrylonitrile;

-85~
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(83- (2-2-({(4-amino-S-methyl-5-(4-phenoxyphenyl}- 7TH-pyrrolof 2, 3-d]pyrimidin-7-
yhmethyDpyrrolidine- 1 -carbonyl}-3-cyclopropylacrylonitrile;
{(R}-2-2-((4-amino-5-{4-(3,5-diflucrophenoxyiphenyl}-G-methyl-TH-pyrrolof2,3-
dipyrimidin-7-yiimethyDpyrrolidine-1-carbonyl}-3-cvclopropylacrylonitrile;
(8)-2-(2~{{4-amino-3-(4-(3,5-difluorophenoxy iphenyl)-6-methyl-7H-pyrrolof2,3-
dipyrimidin-7-yDhmethylpyrrolidine- L -carbonyl)-3-cyclopropylacryloniirile;
R)-2-2-{{4-amino-5-2-fluoro-4-phenox yphenv-G-methyl-TH-pyrrolof 2,3-
dipyrimidin-7-yDmethyhpyreolidine- 1 -carbonyl)-3-cyclopropylacrylonitrile; or
{§)}-2-(2-({4-amino-5-2-flucro-4-phenoxyphenyi}-6-methyl-TH-pyrrolo{2,3-
dlpyrimidin-7-yhmethyDpyrrolidine- 1 -carbonyl}3-cyclopropylacrylonitrile;
N-(3-(4-amino-3-(4-phenoxyphenyD- 1 H-pyrazolol 3,4-djpyrimidin-1-y1)-2,2-
dimethylpropyi}-2-cyane-3-cyclopropylacrylamide;
(R3-2-2-({4~amino-3-2-methyl-4-phenoxyphenyl)- 1 H-pyrazolo] 3.4-dlpyrinudin- 1~
yhmethyDpyrrolidine-1-carbonyl}-3-cyclopropylacrylonitrile;
(8)-2-2~((4-amino-3-(2-methyl-4-phenoxyphenyl}- I H-pyrazolo{3,4-dlpyrimidin-1-
yimethylpyrrolidine-1-carbonyl}-3-cyclopropylacrylonitrile;
R-2-2-({4-amino-3-(2-chloro-4-phenoxyphenyl)- 1H-pyrazolo[ 3 4-dlpyrimidin-1-
yhmethylpyrrolidine-1-carbonyl)-3-cyclopropylacryloniinle;
{8)-2-(2-{{4~amino-3-(2-chioro-4-phenoxyphenyi}-1H-pyrazolof3,4-dipyrimidin-1-
yhmethyDpyrrolidine- { -carbonyl)-3-cyclopropylacrvionitrile;
(R)-2-(2-({4-amino-3-(4-(2,5-difluorophenoxyiphenyi}- 1 H-pyrazolo] 3 4-dipyrimidin-
Lyhmethylipyrrolidine- L-cartbonyl}-4-methylpent-2-enenitrile;
(53-2-C-((d-amino-3-(4-(2,5-difluorophenoxyiphenyly- 1 H-pyrazolo{3,4-d]pyrimidin-
{-yDmethyDpyrrolidine-1-carbonyl-4-methylpent-2-enenitrile;
{R)-4-amino-2-2-({(4-amino-3-(2-fluore-4-(3-fluorophenoxyiphenyi - 1 H-
pyrazolof3,4-dipyrimidin- I -yDmethylpyrrolidine- I -carbonyl)-4-methylpent-2-enenitrile;
{(8)-4-amino-2-2~{{(4-amino-3-2-fluore-4-3-fluorophenoxyipheny-1H-
pyrazolof 3,4-djpyrimidin- L-yUmethyl)pyrrolidine- 1 -carbonyl}-4-methylpent-2-enenitrile;
{B3-2-2-({4-amino-3-2-fluoro-4-(3-flusrophenoxy Jphenyl - H-pyrazolof 3 4-
dlpyrimidin-1-yhmethylipyrrolidine- 1 -carbonyi)-4-methylpent-2-enenitrile;
{§¥-2-(2-{{4-amino-3-Z-fluore-4-(3-fluorophenoxyiphenyl}- I H-pyrazoln|3,4-
dlpyrimidin-1-yDmethyDpyrrolidine- T -carbonyD-4-methylpent-2-enenitrile;
(R3-2-(2-({4-amino-3-{2-fluoro-4-phenoxyphenyl}- 1 H-pyrazolo{3,4-dlpyrimidin- 1 -
yhmethvlipyrrolidine- 1-carbonyl-4 4-dimethylpent-2-enenitrile;

~®1-
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(83-2-2-({(4-amino-3-2-fluoro-4-phenoxypheny)- 1 Hepyrazolo[3,4-djpyrimidin-1-
yhmethyhpyrrolidine- 1-carbonyl)-4,4-dimethylpent-2-enenitrile;
{(R}-2-2-({(4-aminge-3-(4-(2, &-difluorophenoxypheny}- 1 Hopyrazolo] 3, 4-dpyrimidin-
-yhmethyDpyrrolidine- -carbonyl-4d-methylpent-2-enenitrile;
(8}-2-(2-({4-amino-3-(4-(2,6-diflucrophenoxy)phenyl)- 1 H-pyrazolo{3.4-d]pyrimidin-
1-yDmethylpyrrolidine- I-carbonyl)-4-methylpent-2-enenitrile;
(R)-2-(2-{{4-amino-3-(4-(2,3-difluorophenoxyphenyl}- 1 H-pyrazolo[3 4-d]pyrimidin-
-yDmethyDpyrrolidine-1-carbonyl-4-methylpent-2-enenitrile;
{83-2-(2-{(4-arnino-3-{4-(2 3-difluorophenoxy iphenyl - | H-pyrazolo{3,4-d]pyrimidin-
{-yhimethyDpyrrolidine- -carbonyl-4-methylpent-2-enenitrile;
RY}-2-(2-({4-amino-G-methyl-5-(4-phenoxyphenyl)-TH-pyrrolo{ 2,3-d]pyrimidin-7 -
yhmethyDpyrrolidine- § -carbonyl)-4-{dimethylamino}-4-methyipent-2-enenitrile;
(S)-2~(2~{{4-amino-6-methyl-5-(4-phenoxyphenyl)-TH-pyrrolol 2, 3-d]pyrimidin-7-
yhmethyDpyrrolidine-1-carbonyl)-4-{dimethylamino }-4-methylpent-2-enenitrile;
(Ry-2-2-({4-amino-3-{4-(2,6-difluorophenoxy)-2-fluorophenyly- 1 H-pyrazole{3,4-
dipyrimidin--yhmethyDpyrrolidine- L-carbonyl}-4d-methyvipent-2-enenitrile;
(83-2-(3-({(4-amino-3-(4-2,6-difluorophenoxy)-2-fluorophenyl)- 1 H-pyrazolo[3,4-
dipynmidin-1-yDmethylpyrrolidine- 1 -carbonyl)-4-methylpent-2-enenitrile;
{R}-2-(2-((4-amino-3-2-fluoro-d-phenoxyphenyly- 1 H-pyrazolo{3,4-djpyrimidin- I~
yhmethyl-4,4-&fluoropyrrolidine-t-carbonyl-3-cyclopropylacrylonitrile;
(83-2-(2~((4-amino-3-2-fluoro-4-phenoxyphenyly- 1 H-pyrazolo] 3,4-d}pyrimidin- 1 -
yhmethyl}-4,4-difluoropyrrolidine- L -carbonyi}-3-cyclopropylacrylonitrile;
R)3-2-2~{{4-amino-3-2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo 3,4-djpyrimidin-1-
yhimethyi)-4,4-diflvoropyrrolidine- I -carbonyl}-4-methylpent-2-enenitrile;
{§)-2-{2-{{4-amino-3-(2-fluoro-4-phenoxyphenyh)- 1 H-pyrazolo] 3, 4-djpyrimidin-1-
vinnethyl)-4,4-difluoropyrrolidine- 1 -carbonyl-4-methyipent-2-enenitrile;
{(R)-2-(2-{{(4-amino-3-(2-fluoro-4-phenoxypheny}- 1 H-pyrazolof 3,4-dlpyrimudin-1-
yhmethylipyrrolidine-1-carbonyl}-4-methylpent-2-enenitrile;
(83-2-(2-((d-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo[3 4-dlpynimidin-1-
viimethyDpyrrolidine-1-carbonyl)-4-methyipent-2-eneniirile;
{S)-4~amino-2-(2-({4-amino-3-(2-fluoro-4d-phenox yphenyl}- 1 H-pyrazolo{3 4~
dipyrimnidin-I-yDmethyDpyrrolidine-1 -carbonyl)-4-methylpent-2-enenitrile;
R)-4-amino-2-{2-({4-awino-3-(2-fluoro-4-phenoxyphenvi)-1 H-pyrazolo[3,.4-
dipyrimidin-1-yDmethylpyrrolidine-1-carbonyl}-4-methylpent-2-enenitrile;

8%
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{8)-2-2- ((4»amin0§3~(2-ﬂuoro-é--phemxyphmyi)- 1H-pyrazolo[3,4-d]pyrimidin-1-
viimethyDpyrrolidine- 1 -carbonyvi}-4-methyl-4-(methylamino}pent-2-enenitrile;
(R}-2-(2-({4-amino-3-(Z-fluoro-4-phenoxyphenyly-1H-pyrazolof3,4-djpyrimidin-1-
yhmethylpyrrolidine- 1-carbonyl)-4-methyl-4-(methylamino)pent-2-enenitrile;
(83-2-2-((d-amino-3-2-fluoro-4-phenoxypheny)-1 H-pyrazolo[3,4-dipyrimidin- 1~
yiimethyhpyrrolidine-1~carhbonyD-4-(dimethylamino)-4-methyipent-2-enenitrile;
{(R}-2-(2-((4-amino-3-2-Huoro-4-phenoxyphenyD- 1 H-pyrazolof 3, 4-d]pyrimidin-1-
ylimethyDpyrrolidine- -carbonyl}-4-(dimethylamino)}-4-methyipent-2-eneniirile;
(8)-2-2-({4-amino-3-(2-fluoro-4-phenoxyphenyh)-1 H-pyrazolo] 3, 4-dipyrimidin-1-
yhmethylpyrrolidine- 1 -carbonyi)-4-{ethylamino -4-methylpent-2-enenitrile;
(R)-2-{2-{{4-amino-3-(2-flvoro-4-phenoxyphenyl}- 1 H-pyrazolof 3 4-dipyrimidin-1-
yhmethyDpyrrolidine-1-carbonyl}-4-(ethylamino)-4-methyipent-2-enenitrile;
(83-2-2-({(4-arpino-3-(2-fluoro-d-phenoxyphenyly- 1 H-pyrazolof3,4-dlpyrimidin- 1 -
yvhmethylipyrrolidine- -carbonyl)-4-(sopropylaming)-4-methylpent-2-enenitrile;
(R}-2-(2-((4-amino-3-2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo[3,4-dlpyrimidin- 1 -
viimethylpyrrolidine- 1 -carbonyl)-4-(isopropylamino)-4-methylpent-2-cnenitride;
{8§)-2-(2-{{4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo[3.4-dlpyrimidin-1-
yhmethyDpyrrolidine- L-carbonyip-4-{cyclopropylamino}-4-methylpent-2-enenitrile;
(R}-2-(2-({4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolof 3. 4-d]pyrimidin-1-
yiymethyllpyrrolidine-1-carbonyl}-4-(cyclopropylaming -4-methyipent-2-enenitrile;
(8- 2-E-((4d-amino-3-2-fluoro-4-phenoxyphenyh- 1H-pyrazolol 3,4-dlpyrimidin- 1~
yhmethyhpyrrolidine-1-carbonyD-4-((Z2-methoxyethyhamino)-4-methylpent-2-enenitrile;
{R}-2-(2-{{(4-amino-3-(2-flucro-4-phenoxyphenyl}- 1 H-pyrazeolof 3,4-dpyrimidin-1-
vimethyDpyrrolidine-1-carbonyi}-4-((2-methoxyethyDamino}-4-methylpent-2-enenitrile
(83-2-(2-({4-amino-3-2-fluoro-4-phenoxyphenyl~- 1 H-pyrazolo{ 3,4-dpyrimidin- 1 -
yUmethylipyrrolidine- 1 -carbonyl)-4-ethoxy-4-methylpent-2-enenitrile;
R)}2-2-{{(4~amino-3-2-fluoro~-4-phenoxypheny)- 1H-pyrazolo[3,4-djpyrimadin- 1-
yhimethylDipyrrolidine- 1 -carbonyi)-4-ethoxy-4-methylpent-2-enenitrile;
{8§3-2-(2-{{4-amino-3-2-Huoro-4-phenoxyphenyl}- 1 H-pyrazolof3,4-d]pyrimidin-1-
vipuethyDpyrrolidine-T-carbonyl}-3-(1-aminocyclopropyhacrylonitrile;
{(R)-2-(2-({4-amino-3-(2-fluore-4-phenoxypheny - 1 H-pyrazole]3,4-djpyrimidin- 1 -
yhmethyhpyrrolidine-1-carbonyl}-3-(1-aminocyclopropylacrylonitrile;
(8)-2-(3-({(4-amino-3-(2-fluorc-4-phenoxyphenyl- 1 H-pyrazolof 3, 4-d]pyrimidin-1-
yimethyDpyrrolidine- I -carbonyi)-3-(1-(methylamino)cyclopropylacrylonitrile;

~83-



WO 2013/191965 PCT/US2013/045266

{(R3-2-(2-({(4-amino-3-(2-fluoro-4-phenoxyphenyh- 1 H-pyrazoo{3,4-dipyrimidin-1-
yhmethylipyrrolidine-1-carbonyly-3-(1-(methylamineJeyclopropylacrylonitrile;
(53-2-3-{(d-amino-3-2-fluoro-4-phenoxyphenyl- 1 H-pyrazolo[ 3, 4-djpyrimidin-1-
viimethylpyrrolidive-1-carbonyl)-3-(1-(ethylaminojcyclopropyljacrylonirile;
{R}-2-(2-((4-amino-3-2-fluors-4-phenoxyphenyly- 1 H-pyrazolol3,4-dipyrimidin- 1 -
yijmethyi)p yrrolidine- I-carbonyl}-3-(1 -(ethylaminojeyclopropyDacrylonitrile;
(83-2-(2~{(4-amino-3-{2-fluoro-4-phenoxyphenyl)-1 H-pyrazolo 3 4-d]pyrimidin-1-
yhmethyhipyrrolidine-1-carbonyiy-3-(1-(isopropylamino)cyclopropyliacryloniisile;
(R)»2-(2~{{4-amino-3-(2-flooro-4-phenoxypheny-1H-pyrazolo{3 4-dlpyrimidin-1-
yhmethyDpyrrolidine-1-carbonyl}-3-(1-(isopropylamincjeyclopropylacrylonitrile;
2-{{(8)-2-{{4-amins-3-2-fluoro-4-phenoxyphenyi}- 1 H-pyrazolof 3,4-dipyrimidin-1-
yhmethyDpymrolidine- 1-carbony}-3-(pyrrolidin-2-yhacrylonitrile;
2-{{(R)-2-{{4-amino-3-(2-flucro-4-phenoxyphenyl)- 1H-pyrazolof3,4-djpyrimidin-1-
yhmethyhipyrrolidine-1-carbonyl)-3-(pyrrolidin-2-yl)acryionitrile;
(8)-2-(2~{{4~amino-3-2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo[3,4-djpyrimidin-1-
yhmethyDpyrrolidine-1-carbonyl)-4-methyl-d-morpholinopent-2-cnenitrile;
{R})-2-(2-({(4-amino-3-(2-fluoro-4-phenoxyphenyl}- 1H-pyrazolof 3,4-d]pyrimidin- I -
yvimmethylpyrrolidine- -carbonyl}-4-methyl-4-morpholinopent-2-enenitrile;
(8)-2-2-({4-amino-3-2-fluoro-4-phenoxypheny - IH-pyrazolof 3,4-dipyrimidin- 1-
yhmethypyrrolidine- 1 -carbonyly-3-(1-{{dimethylamino}methylicyclopentyljacrylonitrile;
(R}-2-(2-{{4-amino-3-2-fluoro-4-phenoxyphenyi}- 1H-pyrazolol 3,4-d]pyrimidin-1-
yhmethyDpyreolidine-1-carbonyl)-3-(1 -{{dimethyvlaminoymethyDeyclopentyDacrylonitrile;
(8)-2-(2-{{(4-amino-3-(2-fluoro-4-phenoxyphenyl}- 1H-pyrazolo[3,4-djpyrimidin-1-
vimethylpyrrolidine-1-carbonyl}-3-(1-methylpiperidin-4-yhacrylonitrile;
(R)-2-(2-({(4-amino-3-2-fluoro-4-phenoxyphenyD)- 1H-pyrazolo[3,4-dlpyrimadin-1 -
yhmethylpyrrolidine- 1 -carbonyly-3-(1-methylpiperidin-4-yhacrylonitrile;
($3-2-2-{{4-amino-3-2-fhuoro-4-phenoxyphenyl)- 1 H-pyrazolof3,4-dipyrimidin- 1 -
yhmethyvhpyreolidine-1-carbonyh-3-(tetrahydro-2H-pyran-4-yhacrylonitrile;
{(R}-2-(2-({(4-amino-3-{2-flu Gr@—&inﬁhenoxyphenyi)— {H-pyrazolo{3,4-dipyrimidin-1-
ylnethyDpyrrolidine- I-carbonyl}-3-(tetrahydro-2H-pyran-4-yhacrylonitrile;
(83-2-(2-{({4-amino-3-(2-fluoro-4-phenoxyphenyl)- IH-pyrazolo{3,4-dipyrimidin-1-
yhmethylpyrrolidine-1-carbonyl-3-{piperidin-4-yilacrylonitrile;
(R)-2-(2~{{4-amino-3-C-fluoro-4-phenoxyphenyl - 1 H-pyrazolo]3 4-djpynimidin- 1~
ylimethylpyrrolidine- 1 -carbonyl)-3-(piperidin-4-yhacrylonitrile;

-84.
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2-((8)2-({4-amino-3-2-fluoro-4-phenoxyphenyly- 1 H-pyrazolo{ 3 4-d]pyrimidin-1-
yhmethylpyrrolidine- L-carbonyl}-3-(pipenidin-3-yi)acryionitrile;

2-{(R)-2-{({4-amino-3-(2-fluoro-4-phenox yphenyi)- | H-pyrazolo{ 3 4-dlpyrimidin-1-
yhmethylpyrrolidine- 1 -carbonyh-3-(piperidin-3-yDacrylonitrile;

{8§)-2-(2~{{4-amino-3-(4-(2,3-difluorophenoxy}-2-fluorophenyh-1H-pyrazolo] 3,4~
dipyrimidin-I-vhmethyDpyrrolidine- L -carbonyl-4-methylpent-2-enenitrile;

{(R}-2-(2-{{4-amino-3-(4-(2 3-difluorophenoxy)-2-flucropheny - 1 H-pyrazolol 3,4-
dipyrimidin-1-yDmethylipyrrolidine-1-carbonyl}-4-methylpent-2-enenitrile;

(83-2-2-({{(4~amino-3-(4-(2,3-difluorophenoxy)}-2-fluorophenyl - 1H-pyrazolo]3,4-
dipyrimidin-{-ymethylpyrrolidine- 1 -carbonyl)-4,4-dimethylpent-2-enenitrile;

{(R3-2-(Z-((d-amino-3-{4-{2 3-difluorophenoxy)-2-fluorophenyi}- 1 H-pyrazolof3,4-
dlpyrimidin-I-yDmethyDpyrrolidine-1-carbonyi}-4,4-dimethylpent-2-enenitrile;

(5)-4-amino-2-2-({4d-amino-3-(4-(2,3-difluorophenoxy)}-2-fluorophenyl)- 1H-
pyrazole{3,4-dlpyrimidin- I -ylmethylpyrrolidine- 1 -carbonyl)-4-me thylpent-2-enenitrile;

(R)}-4-amino-2-C-((d-aming-3-(4-2,3-diflucrophenoxy - 2-fluorophenyl - 1 H-
pyrazolo[3,4-dlpyrimidin-1-yDmethyDpyrrolidine- 1 -carbonyl}-4-methylpent-2-enenitrile;

{8)-2-(2-{{4-amino-3-(4-(2,3-diflvorophenoxy)-2-fluorophenyh)- 1 H-pyrazolol3,4-
dipyrimidin--ylimethyDpyrrolidine- 1 -carbonyi)-4-methyl-4-{methylaminojpent-2-enenitrile;

R}-2-2-({(4~amino-3-{4-(2,3-difluorophenoxy)-2-fluorophenyl}- I H-pyrazolof 3,4-
dlpyrimidin-I-yDmethyDpyrrolidine-1-carbonyi}-4-methyl-4-(methylamino jpent-2-enenitrile;

(83-2-(2-{{4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl)- 1H-pyrazolof3,4-
dipyrimidin-I-yDmethyDpyrrolidine-1-carbonyl)-4-(dimethylamino}-4-methylpent-2-
enenitrile;

(R}-2-(2-({4-amine-3-{4-(2,3-difluorophenoxy}-2-fluorophenyl}- 1 H-pyrazolo{3,4-
dipyrimidin--yDmethyDpyrrolidine- L-carbonyi}-4-(dimethylamino-4-methylpent-2-
enenttrile;

(8)-2-(2-{{4~amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl}- IH-pyrazolof3,4-
dlpyrimidin-T-yDmethyDpymolidine-1-carhonyi)-4-{ethylamino)-4-methylpent-2-eneniirile;

(R}3-2-(2-({(4-amino-3-{4-(2 3-difluorophenoxy}-2-flucrophenyi}- IH-pyrazolo[3.4-
dipyrimidin-1-yhmethyDpyrrolidine-1-carbonyl}-4-{ethylamino)-4-methylpent-2-enenitrile;

{8)-2-(2-{{4-amino-3-(4-(2,3-diflucrophenoxy)-2-flucrophenyl}- 1 H-pyrazolof3,4-
d}pyrimidin-1-yDmethylpyrolidine-1-carbonyl)-4-(isopropylaming 3-4-methylpent-2-

enenitrile;
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(R)-2-(2-{{4-amino-3-(4-2,3-difluorophenoxy}-2-flucrophenyl)- 1 H-pyrazolo[ 3,4~
dipyrimidin-1-yDmethyDpyrrolidine- 1 -carbonyl}-4-{isopropylamino}-4-methylpent-2-
enenitrile;

(83-2-(2-{(4-amino-3-{4-{2,3-difluorophenoxy-2-fluorophenyl}- 1 H-pyrazolo{3,4-
dipyrimidin-1-yDmethylpyrrolidine- L -carbonyl-4-(cyclopropylamino}-4-methylpent-2-
eneniirile;

(R}-2-(2-{{4-amino-3-(4-(2,3-difluorophenoxy}-2-fluorophenyl)- 1 H-pyrazolo[3,4-
dipyrimgidin- L-yDmethyDpyrrolidine- 1 -carbonyD-4-{cyclopropylamino}-4-methylpent-2-
enenitrile;

(83-2-(2-((4-amino-3-{4-(2,3-difluorophenoxy-2-fluorophenyl}- 1 H-pyrazolo{3,4-
dipyrimidin-{-yDmethylipyrrolidine- L -carbonyl-4-((2-methoxyethyDaming)-4-methylpent-
Z2-¢nenitrile;

{(R}-2-(2-({4-amino-3-(4-(2,3-difluorophenoxy}-2-fluorophenyl)- 1H-pyrazolo{3,4-
dipvrimidin- I-vimethyDpyrrolidine- L -carbonyl)-4~{{2-methoxyethylamino}-4-methyvipent-
2-enentirile;

{83-2-(2-((4-amino-3-(4-(2,3-difluorophenoxy}-2-fluorophenyl)- 1 H-pyrazolo[3,4-
dipyrimidin-1-yDmethyDpyrrolidine- 1-carbonyl-4-ethoxy-4-methylpent-2-cnenitrile;

(R)-2~(2~{{4-amino-3-(4-(2,3-difluorophenoxy)-2-flucrophenyl)- L H-pyrazolo{3,4-
dipyrimidin-1-yDmethyhpyrrolidine- 1 -carbonyl)-4-ethoxy-4-methylpent-2-enenitrile;

{8)-2-(2-{{4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyi)- 1 H-pyrazolof3 .4~
dipyrimidin- -yDmethyDpyrrolidine- I -carbonyl)-3-{ 1-aminocyclopropyliacryionitnie;

(R)-2-(3-{{4-amino-3-(4-2,3-diflucrophenoxy)-2-fluorophenyl}- 1 H-pyrazolo{3,4-
dipyrimidin-1-yhmethyl}pyrrolidine- 1 -carbonyl}-3-(1-aminocyclopropyljacrylonitrile;

(83-2-(2-((d-amino-3-(4-2,3-difluorophenoxy-2-fluorophenyl}- 1 H-pyrazolo{3,4-
dipyrimidin-1-yDmethylpyrrolidine- 1 -carbonyl)-3-(1-

{methylamino jeyclopropylacrylonitrile;

{(R}-2-2-((4-amino-3-(4-(2 3-diflucrophenoxy-2-fluorophenyl}- 1 H-pyrazolof 3,4~
dipyrimidin-1-yUmethyDpyrrolidine-1-carbonyl}-3-(1-
{methylamino)cyclopropylacrylonitrile;

{8)-2-(3-{(4-amino-3-{4-(2,3-diflucrophenoxy)-2-fluorophenyl)- 1 H-pyrazolof3,4-
dipyrimidin-1-yDmethylpyrrolidine-  -carbonyl}-3-(1 -{ethylaming jcyclopropylacrylonitnle;

{R}-2--{{(4-amino-3-(4-(2 3-difluorophenoxy)-2-fluorophenyl)- 1 H-pyrazolo] 3 4-
dipyrimidin-1-yUmethyDpyreolidine-1-carbonyD-3-(1-{ethylamino)cyclopropylacrylonitrile;

- B -
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(S¥-2-(2~((4-amino-3-{4-{2,3-difluorophenoxy)-2-fluorophenyl}- I H-pyrazolo{3,4-
dipyrimidin-1-yDmethyvlpyrrolidine- 1 -carbonyl}-3-(1-
{isopropylaminoieyelopropylacrylonitile;

{(R)-2-(2-({4-amino-3-(4-(2 3-diflucrophenoxy}-2-flucrophenyl}-1H-pyrazolof3,4-
dipyrimidin- 1 -yl methyDpyrrolidine- I -carbonyi)-3-(1-
(isopropylamino)eyclopropylacrylonitrile;

2-{(8)-2-{({4-amino-3-(4-(2,3-difluorophenoxy -2-fluorophenyl}- I H-pyrazolo{3,4-
dipyrimidin-1-yDmethyhpyrrolidine-1-carbonyl}-3-(pyrrolidin- 2-yDacrylonitrile;

2((R)-2-({4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl - 1 H-pyrazolo{3,4-
dipyrimidin-1-yDmethypyrrolidine- 1 -carbony!}-3-(pyrrolidin-2-yliacrylonitrile;

(8)-2-(2-({4-amins-3-(4-(2,3-difluorophenoxy}-2-fluorophenyl}- 1 H-pyrazolo{3,4-
dlpyrimidin-I-yDimethyDpyrrolidine- -carbonyl}-4-methyl-4-morpholinopent-Z-enenitrile;

(R)-2-2-({4-arnino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl}- 1 H-pyrazolo{3.4-
dipyrimidin-1-yDmethylipyrrolidine- 1 -carbonyl)-4-methyl-d-morpholinopent-2-enenitrile;

(S)-2-(2-{{4-amino-3-{4-2,3-difluorophenoxy)-2-fluorophenyl - 1 H-pyrazolo]3,4-
dipyrinidin-T-yDmethyDpyrrolidine-~carbonyD-3-(1-
{{diethylamino)ymethyhcyclopentyDacrylonitrile;

R}32-C-{(4-amino-3-{4-(2,3-difluorophenoxy)-2-fluorophenyi}- 1 H-pyrazolo{3,4-
dipyrimidin-1-yDmethyDpyrrolidine- 1 -carbonyl)-3-(1-
{{dicthylaminomethylcyclopentyljacrylonitle;

(S)-2-(2-{{4-amino-3-(4-2,3-difluorophencxy)-2-flucrophenyl -  H-pyrazolo{3,4-
dipyrimidin-1-yhmethyDpyrrolidine- 1 -carbonyi)-3-(1-
{{dimethylamino)methyhcyclopentylacrylonitrile;

(R3-2-2-{{4-amino-3-{4-(2,3-difluorophenoxy)-2-fivorophenyl }- 1 H-pyrazolof 3, 4-
dlpyrimidin- I -yDhmethyDpyrrolidine- 1 -carbonyl}-3-(1-({dimethylamino)-
methylicyclopentyljacrylonitrile;

{S§)-2-(2~{({4-amino-3-(4-(2,3-difluorophenoxy)-2-flucrophenyl -  H-pyrazolo{3,4-
dipyrimidin-1-yDmethylpyrrolidine- 1 -carhonyl-3-( 1 -methyipiperidin-4-yDacrylonitrile;

(R)-2-2-{{4-amino-3-{4-(2,3-diflucrophenoxy-2-{luorophenyi}-1H-pyrazolo[ 3 4-
dipyrimidin-1-yDmethyDpyrrolidine- L-carbonyl}-3-(I-methylpiperidin-d-yljacrylonitrile;

{8)-2-(2-{{4-amino-3-(4-(2,3-difluorophenoxy-2-flucrophenyi}- 1 H-pyrazolo] 3,4~
dipyrimidin- I -yDmethylpyrrolidine- I -carbonyl)-3-(tetrabydro-2H-pyran-4-ylacrylonitrile;

(R}-2-2~{{(4-amine-3-(4-(2,3-difluorophenoxy)-2-fhuorophenyD-1H-pyrazolo] 3,4-
dipyrimidin-1-yDmethylpyrrolidine- 1 -carbonyl)-3-(tetrahydro-2H-pyran-4-yDacrylonitrile;

- 87 -
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{83-2-(2-{{4-amino-3-(4-(2,3-difluorophenox y}-2-fluorophenyl}- 1H-pyrazolo{3,4-
dlpyrimidin- I-yDmethyDpvrrolidine- I -carbonyl}-3-(piperidin-4-ylacrylonitrile;
(R3-2-2~({d-amino-3-(4-(2,3-difluorophenoxy - 2-flucrophenyly- 1 H-pyrazolo] 3 4-
dipyrimidin-1-ymethyllpyrrolidine-1 -carbonyl-3-(piperidin-4-yhacrylonitrile;
2-((83-2-((d-amino-3-{4-2,3-difluorophenoxy)-2-fluorophenyly- 1 H-pyrazolof3,4-
dipyrimidin-1-yDmethylpyrrolidine- 1 -carbonyl}-3-(piperidin-3-yhacrvlonitrile;
2-{R32-({(d-amine-3-(4-(2 3-difluorophenoxy-2-fluorophenyl}- 1 H-pyrazolo{3,4-
dipyrimidin- -yiimethyDpyrrolidine- I -carbony!}-3-(piperidin-3-yhacrylonitrile;
(R}-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyiy- 1H-pyrazolof{3,4-dipyrimidin-1-
yDpiperidine-1-carbonyl}-4-methylpent-2-enenitrile;
(83-2-(3-(4-amino-3-2-fluoro-4-phenoxypheny - L H-pyrazolo] 3 4-djpyrimidin-1-
yhpiperidine-1-carbonyli-4-methylpent-2-eneniinile;
{(R}-2-(3-(4-amino-3-2-flucro-4-phenoxyphenyl)- 1 H-pyrazolo{ 3,4-dipyrimidin- 1 -
viipiperidine- I -carbonyi)-4,4-dimethyipent-2-enenitrile;
{(8)-2-(3-{4-amino-3-(2-fluoro-4-phenoxyphenyvi- 1 H-pyrazolof 3 4-djpyrimidin-1-
yhpiperidine-1-carbonyl)-4,4-dimethyvipent-2-enenitrile;
R )-4-amino-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyi - 1 H-pyrazola{3,4-
dipyrimidin-1-yDpiperidine-1-carbonyl}-4-methylpent-2-enenitrile;
(S)-4-amino-2-(3~{4-amine-3-C-fluoro-4-phenoxyphenyl)- 1H-pyrazolof 3,4~
dipyrimidin-1-ylipiperidine- 1 -carbonyl}-4-methylpent-2-enenitrile;
(R}-2-(3-(d-amino-3-2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo{3,4-dlpyrimidin- 1 -
yhpiperidine-L-carbonyl-4-methyl-4-(methylamino)pent-2-enenitrile;
(83-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo[3 4-djpyrimidin-1-
yhpiperidine-1-carbonyl-4-methyi-4-(methylaminopent-2-enenitrile;
(R}-2-(3-(4-amino-3-(4-(2,3-difluorophenoxy}-2-fhuorophenyl)- IH-pyrazolof3,4-
dipyrimidin-1-yljpiperidine- 1 -carbonyl)-4-{dimethylamino}-4-methylpent-2-enenitrile;
{(8)-2-(3-{4-amino-3-(4~-(2,3-difloorophenoxny}-2-flucropheny)- 1 H-pyrazolo[3,4-
dlpyrimidin-1-yDpiperidine-1-carbonyD-4-(dirmethylamino}-4-methylpent-2-enenitrile;
R} 2-(3-{(4-amino-3-(2-fluoro-4-phenoxyphenyl}- 1 H-pyrazolof 3, 4-dipyrimidin- 1 -
yhpiperidine-1-carbonyl-4-(ethylamino)-4-methylpent-2-enenitrile;
(§)-2-(3-{(4-amino-3-{2-fluoro-4-phenoxyphenyl - 1 H-pyrazolo{3 4-djpyrimidin-1-
viypiperidine-1-carbonyl}-4-{ethvlamino}-4-methyipent-2-enenitrils;
(R)-2-(3~(4-amino-3-2-fluoro-4-phenoxyphenyl}- | H-pyrazolo] 3,4-dlpyrimidin-1-

yhpiperidine-1-carbonyl}-4-(isopropylamino}-4-methylpent-2-epenitrile;

- 8% -
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{8)-2-(3-{4-amino-3-(2-fluoro-4-phenoxyphenyl}- 1H-pyrazolnf3,4-d]pyrimidin-1-
vipiperidine- 1 -carbonyl}-4-{isopropylamino}-4-methylpent-2-enenitrile;
(R}-2-3-(4-amino-3-(2-fluoro-4-phenoxyphenyl - 1 H-pyrazolo3 4-djpyrimidin- 1-
vijpiperidine- i -carbonyl}-4-(cyclopropylamine)-4-methylpent-2-enenitrile;
(83-2-G-(4-amino-3-(2-fluoro-4-phenoxyphenyl)- L Hopyrazolof 3, 4-dlpyrimidin- 1 -
yhpiperidine- 1 -carbonyl)-4-{cyclopropylamino)-4-methylpent-2-enenitrile;
{R}-2-(3-{4-amino-3-2-fuore-4-phenoxyphenyli}- 1 H-pyrazolof 3,4-dipyrimidin-1-
vhipiperidine- -carbonyl}-4-{{2-methoxyethyDamino}-4-methylpent-2-enenitrile;
(8)-2-(3-{4-amino-3-(2-fluoro-4-phenoxyphenyl - FH-pyrazolol 3,4-d]pyrimudin-1-
yhpiperidine-1-carbonyl-4-{(2-methoxyethyljamino)-4-methylpent-2-enenitrile;
(R)-2-(3-(4-amino-3-2-fluoro-4-phenoxyphenvi)- 1 H-pyrazolo] 3,4-dlpyrimidin-1-
yhipiperidine- 1-carbonyl-4-ethoxy-4-methyipent-2-enenitrile;
(83-2-(3~(¢-amino-3-(2-flvoro-4-phenoxyphenyly- 1 H-pyrazolo{ 3,4-d]pyrimidin- 1-
yhipiperidine- I -carbonyi}-4-ethoxy-4-methylpent-2-enenitrile;
(Ry-2-(3~(4-amino-3-(2-fluoro-4-phenox yphenyD- 1 H-pyrazole[3,4-d]pyrimidin-1-
yhpiperidine-1-carbonyl}-3-(1-aminocyclopropyDacryloniinle;
{8)-2-(3-{4-amino-3-C-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo{3,4-djpyrimidin- 1~
yhpiperidine- 1 -carbonyl)-3-(1-aminocyclopropyilacrylonitrile;
(R}-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolof 3,4-d]pyrimidin-1-
vipiperidine- L -carbonyl}-3-(1-(methylaminojeyclopropylacrylonitrile;
{83-2-(3-(d-amino-3-(2-fluoro-4-phenoxyphenyl - | H-pyrazolo{3,4-d]pyrimidin-1-
yhpiperidine- I~carbonyl}-3-(1 -fmethylaminoleyclopropyDacryloniinile;
{R}2-(3-(4-amino-3-2-fluoro-4-phenoxyphenyl}- 1H-pyrazolo[3,4-d]pyrimidin- 1-
viipiperidine- I-carbonyl)-3-( 1-{ethylaminojcyclopropyhacryvlonitrile;
{8)-2~(3-{4~-amino-3-(2-flucro-4-phenoxyphenyl)- I H-pyrazolo{ 3 4-dlpyrimidin-1-
vijpiperidine- 1 -carbonyl}-3-(1-(ethylamino jcyclopropylacrylonitrile;
R}2-3-{4-amino-3-2-fluoro-4-phenoxyphenyl- 1 Hopyrazolof3,4-dipyrimidin-1-
yhpipenidine- 1 -carbonyl}-3-(1-Gsopropylaminoeyelopropyliacryionitrile;
{§)-2-(3-{4-amino-3-(2-fluoro-4-phenoxyphenyl}- IH-pyrazolof3,4-dlpyrimidin- 1 -
viipiperidine-1-carbonyl)-3-(1-(isopropylamino)cyclopropyDacrylonitrile;
2-{{R)-3-{4-amino-3-(2-tluoro-4-phenoxyphenyl}- 1H-pyrazolof 3,4-d]pyrimidin-1 -
yUpiperidine-1-carbonyl}-3-(pyrrolidin-2-yi}acrylonitrile;
2-({8¥-3-(4-amino-3-2-fluoro-d-phenoxyphenyl}- L H-pyrazolof 3,4-dipyrimidin-1-
yhipiperidine- 1 -carbonyl)-3-(pyrrolidin-2-ylacrylonitrile;

~8%.
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(8)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)- t H-pyrazolo]3,4-dlpyrimidin-1-
yhpiperidine-1-carbonyl}-4-methyl-4-morpholinopent-2-enenitrile;
(R)-2-(3-(4-arnmmo-3-2-flvoro-4-phenoxyphenyl}- 1 H-pyrazolo{3,4-d]pyrimidin-1-
yhipiperidine- 1 -carbonyly-3-(1-({disthylaminoymethyl e yclopentvllacrylonirile;
(S)2-(3~{4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo| 3,4-d]pyrimidin-1-
vipiperidine-1-carbonvi}-3-(1-({diethylaminoimethyl}-cyclopentyDacrylonitrile;
(R)-2-(3-{4-amino-3-(2-fluoro-4-phenox yphenyl}- L H-pyrazolo] 3,4-dlpyrimidin-1-
yhpipenidine- I -carbonyl}-3-(1-({(dimethylamino)methyheyclopentyl)-acrylonitrile;
{8)-2-(3-{4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1H-pyrazolof 3,4-dpyrimidin-1-
viipiperidine- 1-carbonyi}-3-( 1 -{{dimethyiamincymethyllcyclopentyl}-acryionitrile;
(R}-2-(3-(4-amino-3-(2-fhuoro-4-phenoxyphenyl - 1 H-pyrazolo[3,4-dlpyrimidin-1-
yhpiperidine- 1 -carbony}-3-(1 -methylpipenidin-4-yhacrylonitrile:
(83-2-(3-(4-amino-3-{2-fluoro-4-phenoxyphenyl)- IH-pyrazolof3,4-djpyrimidin-1-
yhpiperidine-~ 1-carbonyl}-3-(1-methylpiperidin-4-yDacrylonitrile;
(R}-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl - 1 H-pyrazolo{3,4-dlpyrimidin-1-
yhipiperidine- 1 -carbonyl)-3-(tetrahydro-2H-pyran-4-yl)acrylonitrile;
{(83-2-(3-(4-amino-3-2-fluoro-d-phenoxyphenyi}- I H-pyrazolo] 3,4-dlpyrimidin-1-
yhpiperidine- L-carbonyl-3-(tetrahydro-2H-pyran-4-yhacrylonitrile;
(R)-2-(3-{4-armino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo[3,4-dipyrimidin-1-
yhpiperidine- 1-carbonyl}-3-(piperidin-4-yhacryionitrile;
{S)-2-(3~(4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo{3,4-dipyrimidin-1-
yhpiperidine- 1 -carbonyl}-3-(piperidin-4-ylacrylonitrile;
2-((R)-3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo[3,4-d]pyrimidin-1-
yhpiperidine- I-carbonyl}-3-(piperidin-3-yDacryloniirile;
2-{{8}-3-{4-amino-3-(2-flucro-4-phenoxyphenyl)- 1 H-pyrazolof 3, 4-d]pyrimidin-1-
yvhpiperidine-1-carbonyl}-3-(piperidin-3-yhacrvionitrile;
{(R}-2-(3~(4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl}- 1 H-pyrazolof3,4-
dipyrimidin-1-yljpiperidine-1-carbonyl}-3-cyclopropylacrylonitrile;
(8-2-B-(4-amino-3-4-(2, 3-&ifluorophenoxy}-2-fluorophenyl)- 1 H-pyrazolof3,4-
dipynmidin-1-yDpiperidine-1-carbonyl}-3-cyclopropylacrylonitrile;
{R}-2-(3-(4-amino-3-(4-(2,3-difluorophenony)-2-fluorophenyl}- IH-pyrazolo[3,4-
dipyrimidin-1-ypiperidine-1-carbonyl)-4d-methylpent-2-enenitrile;
(8)-2-(3-(4-amino-3-(4-(2 3-difluorophenoxy)-2-flucrophenyl}- 1 H-pyrazolof 3,4~
dipyrimidin-1-yi)pipenidine- I -carbonyl)-4-methylpent-Z-enenitrile;

- G0 .
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(R}-2-(3-(4-amino-3-(4-(2 3-difluorophenoxy}-2-fluoropheny - 1 H-pyrazolof3 4-
dipyrimidin-1-y]piperidine-1-carbonylj-4,4-dimethylipent-2-enenitrile;
{8)-2~{3-{4-amino-3-(4-(2,3-difluorophenoxy}-2-fluorophenyhy- 1 H-pyrazolo{3 4~
dipyrimidin-1-yDpipendine-1-carbonyl}-4,4-dimethylpent-2-enenitrile;
(R)-4-aming-2-{3-(4-amino-3-(4-(2,3-diflucrophenoxy)-2-fluorophenyl}- 1 H-
pyrazolo{3,4-dipyrimidin- 1 -yDpiperidine- L -carbonyl }-d4-methylpent-2-enenitrile;
(S)-4-amino-2-(3-{(4-amino-3-(4-(2,3-difluorophenoxy)-2-flucrophenyl}- 1 H-
pyrazolof 3,4-d}pyrimidin-1-yl)piperidine- 1 -carbonyl}-4-methylpent-2-enenitrile;
{(R}-2-(3-(4-amino-3-{(4-(2,3-difluorophenoxy -2-fluorophenyl- tHH-pyrazolo{3,4-
dlpyrimidin-1-yDpiperidine-1-carbonyl)-4-methyl-4-(methylamino)pent-Z-enenitnile;
{8)-2~(3-(4-amino-3-(4-(2,3-diflucrophenoxy)-2-flucrophenyl)- 1 H-pyrazolo{3,4-
dlpyrimidin-1-yDpiperidine- L -carbonyl}-4-methyi-4-(methylamino}peni-2-enenitrile;
(R}-2-(3-(4-amino-3-(4-(2,3-difluorophenoxy-2-fluorophenyl - 1 H-pyrazolo{3,4-
dipyrimidin-1-yDpiperidine- 1 -carbonyi)-4-{dimethylaming}-4-methylpent-2-enenitrile;
(83-2-(3-R-aming-3-(4-(2 3-diflucrophenoxy - 2-fluorophenyi}- 1 H-pyrazolo[ 3,4~
dipyrimidin-1-ylipiperidine- I -carbonyl)-4-{dimethylamine }-4d-methylpent-2-enenitrile;
(R)}-2-(3-(4~amino-3-(4-2,3-difluorophenoxy)-2-fluorophenyi}- 1H-pyrazolof3,4-
dipyrimidin-1-yi)piperidine- 1 -carbonyl-4-(ethylamino}-4-methyipent-2-enenitrile;
{S)-2~-(3~{(4~amino-3-(4-(2,3-diflucrophenoxy)-2-flucropheny)- 1H-pyrazolo[3,4-
dipyrimidin- I-yDpiperidine- 1 -carbonyl}-4-{ethylamino}-4-methylpent-2-eneniinile;
(R}-2-(3-(4-amino-3-(4-(2,3-difluorophenoxy)-2-flucrophenyl)- 1 H-pyrazolo{3,4-
djpyrimidin- 1-yvl)piperidine- I -carbonyl)-4-{isopropylamino}-4-methylpent-2-enenitrile;
(8)-2-3-{4-amino-3-{4-(2,3-difluorophenoxy -2 -floorophenyl)- 1 H-pyrazolo3,4-
dipyrimidin-1-yi}piperidine-1-carbonyl}-4-(isopropylaminoj-4-methylpent-2-enenitrile;
(R}-2-(3-(4-amino-3-(4-(2,3-diflvorophenoxy}-2-fluoropheny -1 Hepyrazolo{ 3,4~
dipyrimidin-1-ypiperidine-1-carbonyl)-4-(cyclopropylamino)-4-methyipent-2-enenitrile;
(83-2-(3-(4-amino-3-(4-{2,3-diflvorophenoxy}-2-fluorophenyl)- 1 H-pyrazolo{3 .4~
dipynmidin-1-ypiperidine- -carbonyl)-4-{cyclopropylamino)-4-methylpent-2-enenitrile;
(R)}-2-(3~(4-amino-3-(4-(2,3-diflvorophenoxy)-2-fluorophenyl)- 1 H-pyrazolo[ 3 .4-
dipyrimidin- 1 -vl)piperidine- L-carbonyl}-4-((2-methoxyethyl }amino -4-methylpent-2-
enenitrile;
{(8)-2-(3-(4-arpino-3-(4-(2,3-diflvorophenoxy)-2-fluorophenyl}- 1 H-pyrazolof 3.4-
dipyrimidin-1-vljpiperidine- 1 -carbonyl}-4-{{2-methoxysthyamino}-4-methylpent-2-

enenitrile;
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R}2-(3-(4-amino-3-(4-(2 3-diftuorophenoxy)-2-flusrophenyl}- I H-pyrazolo]3,4-
dipyrimidin-1-yDpipendine-1-carbonyl}-4-sthoxy-4-methylpent-2-enenitrile;
{8)-2-(3-{4-aminc-3-(4-(2,3-difluorophenoxy)-2-fluorophenyh-1H-pyrazolo{3,4-
dipyrimidin- 1 -vl)piperidine-I-carbonyi}-4-ethoxy-4-methylpent-2-enenitrile;
(R}3-2-(3~(4-amino-3-(4-(2, 3-difluorophenoxy - 2-fluorophenyl)- 1H-pyrazolo{3,4-
dipyrimidin-1-yljpiperidine-1-carbonyi}-3-(1 -aminocyclopropyl}-acryloniirile;
(83-2-(3-{4-amino-3-{4-(2, 3-diflucrophenoxy)-2-fluorophenyly- 1 H-pyrazolof3,4-
dipyrimidin-1-yDpiperidine- L -carbonyl}-3-{1 -aminocyclopropyD-acrylonitrile;
{(R}-2-(3-(4-amino-3-{4-(2,3-difluorophenoxy -2-fluorophenyl}- 1 H-pyrazolo] 3,4-
dipyrimidin-I-vipiperidine- I -carbonyl}-3-( 1-{methylamino)cyclopropyl}-acrylonitrile;
{(8)-2-(3~{4-amino-3-(4-(2, 3-difluorophenoxy}-2-fluorophenyl)- 1 H-pyrazolo[ 3.4~
dipyrimidin- 1-y)piperidine-1-carbonyl}-3-(1-(methylaminojcyclopropyl}-acrylonitrile;
R)}2-(3-{4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl}- 1H-pyrazolo{3 .4~
dipyrimidin-1-yDpiperidine- 1 -carbonyl}-3-(1-{ethylaminojcyclopropyl}-acrvloniinile;
{§)-2-(3-(4-amino-3-(4-(2,3-diflvorophenoxy)-2-fluorophenyh)-1H-pyrazolo[3,4-
dipyrimidin-1-yi}piperidine- | -carbonyl}-3-(1-{ethylaminojcyclopropylj-acrylomitrile;
(R}-2-(3-(4-amino-3-{4-(2,3-difluorophenoxy)-2-fluorophenyl}- | H-pyrazolo{3,4-
dlpyrimidin-1-yDpiperidine- 1 carbonyi}-3-(1 -(isopropylaminoj-cyelopropylacryloniinile;
(83-2-(3-{4-amino-3-(4-(2,3-difluorophenoxy)-2 -fluorophenyl)-1 H-pyrazolo{3,4-
dlpyrimidip-I-yDpiperidine-1-carbonyl}-3-(1 -Gsopropylamine -cyclopropyDacrylonitrile;
2-{{R)-3~{4-amino-3-(4-(2,3-difluorophenoxy}-2-fluoropheny- 1 H-pyrazolo 3,4~
dipyrimidin-1-ylipiperidine- 1 -carbonyl}-3-(pyrrolidin-2-vi)acrylonitrile;
2-{(8)-3-(4-aming-3-(4-(2, 3-difluorophenoxy)-2-fluorophenyl)- 1 H-pyrazolo] 3.4~
dlpyrimidin- I-yDpiperidine- L -carbonyl}-3-{pyrrolidin-2-yDacrylonitrile;
(R)}-2-(3-{(4-amino-3-(4-(2,3-difluorophenoxy-2-fluorophenyl}- 1 H-pyrazolo| 3 ,4-
dipyrimidin-1-yDpiperidine- L -carbonyi}-4-methyl-4-morpholinopent-2-enenitrile;
(S)-2-(3-{(4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl)- HH-pyrazolo[3,4-
dipyrimidin-1-ylpiperidine- | -carbonyl)-4-methyl-4-morpholinopent-2-enenitrile;
{R)-2-G-(d-amino-3-(4-2,3-difluorophenoxy)-2-fluorophenyl}- 1 H-pyrazolo[ 3.4~
dlpyrimidin-1-yDpiperidine-1-carbonyl}-3-(1-({diethylaminoimethyl)-
cyclopentyDacrylonitrile;
{S)-2-(3~{4-amino-3-(4-(2,3-difluorophenoxy - 2-fluorophenyl}- 1 H-pyrazolo{3 4-
dipyrimidin-1-yl}piperidine- 1 -carbonyl)-3-(1-({dicthylamino)methyl}-

cyclopentyDacryionitnile;
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(R)-2-{3-{4-amino-3-(4-(2,3-difloorophenoxy)-2-fluorophenyl}- IH-pyrazolo{3,4-
dipyrimidin-1-yDpiperidine-1-carbonyl}-3-(1-({dimethylamino}-
methyheyclopentyDacrylonitrile;

{8)-2-(3-(4d-amino-3-(4-{2,3-difluorophenoxy 3-2-fluorophenyl}- 1 H-pyrazolol 3,4~
dipyrimidin-1-ypiperidine- 1 -carbonyl}-3-(1 -({dimethylamino)-
methyhDoyclopentyhacrylonitrile;

(R)-2-(3-(4-aming-3-(4-(2,3-diflnorophenoxy)-2-fluorophenyi}- 1H-pyrazolo{3,4-
dipyrimidin-1-yhpiperidine-{-carbonyD-3-(1-methylpiperidin-4-yDacrylonitrile;

(83-2-(3~{4-amince-3-(4-(2,3-difluorophenoxy-2-fluorophenyly- 1 H-pyrazolo{3,4-
dipyrimidin-1-ylpiperidine- I -carbonyi}-3-(3 -methyipiperidin-4-yhDacrylonitrile;

(R)»-2-(3~(4-amino-3-(4-(2,3-diflucrophenoxy)-2-fluorophenyl}- I H-pyrazolof3,4-
dipyrimidin-1-yDpiperidine- 1 -carbonyl}-3-(tetrahydro-2H-pyran-4-yacrylonitrile;

{§)-2-(3-{4-amino-3-(4-(2,3-diflvorophenoxy}-2-fluorophenyl}- 1H-pyrazolo[3,4-
dipyrimidin-I-yiipiperidine-Icarbony!)-3-(ietrahydro-2H-pyran-4-yhacrylonitrile;

(R)-2-(3-(4-amino-3-{4-(2,3-diflucrophenoxy)-2-fluorophenyl}- 1H-pyrazolo{3,4-
dipyrimidin-i-yDpiperidine-1-carbonyl}-3-(piperidin-4-yi)acrylonitrile;

(83-2-(3-(4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl)- 1 H-pyrazolo{3,4-
dipyrimidin-1-yDpiperidine- L -carbonyl)-3-(piperidin-4-yhacrylonitrile;

2-((R}-3-(4-amino-3-{4-(2,3-diflsorophenoxy)-2-flucrophenyl}- I H-pyrazolo] 3,4
dipyrimidin-1-yipiperidine- I -carbonyi)-3-{piperidin-3-yhacrylonitrile;

2-((8)-3-(4-amino-3-(4-(2, 3-difluorophenoxy)-2-fluorophenyl)-1 H-pyrazolo{3,4-
dlpyrimidin~-1-yDpiperidine-1-carbonyl}-3-(piperidin-3-yDacrylonitrile;

(R)-2-(2-({4-amino-3-(2-fluoro-4-phenoxyphenyvi)- 1H-pyrazolo 3 4-d]pyrimidin-1-
yhmethyDpyrrolidine- -carbonyD-4-methyl-4-(piperidin-1 -yDpent-2-enenitrile;

(5)-2-(2~{(4-amino-3-(2 -flvoro-4-phenoxyphenyl}- 1 H-pyrazolof3,4-d]pyrimidin-1-
yhmethylpyrrolidine- 1-carbonyl}-4-methyi-4-(piperidin- 1 -yl ipent-2-enenitrile;

(R)-2-(2~({4-amino-5-2-fluoro-4-phenoxyphenyl)- TH-pyrrolo[ 2,3-dlpyrimidin-7-
vhimethylpyrrolidine-1-carbonyl}-4-{dimethylamino}-4-methylpent-2-enenitrile;

(S)-2-(2~{{4-amino-5--fluoro-4-phenoxyphenyl)-TH-pyrrolo{2,3-d]pyrimidin-7-
vimethyDpyrrolidine-1-carbonyl}-4-(dimethylamine)-4-methylpent-2-enenitrile;

R}2-(2-({4-amino-5-(4-(2,3-difluorophenoxyphenyl-TH-pyrrolof 2, 3-dlpyrimidin.
7-yDmethylpyrrolidine-L-carbonyl)-3-cyclopropylacrylonitrile;

{83)-2-(2-({4-amino-5-(4-(2,3-difluorophenoxy)phenyl)-7H-pyrrolof2,3-d]pyrimidin-7-
vhimethyDpyrrolidine-1-carbonyl)-3-cyclopropyiacrylonitrile;

-83.
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(R)-2-2-({4-aming-5-(4-(2,3-difluorophenoxy )phenyD-TH-pyrrolof2,3-d]pyrimidin-
T-yUmethyDpyrrolidine-1-carbonyl-4-methylpent-2-eneniirile;
(83 2-C-((d-amine-5-{4-{2,3-difluorophenoxy jphenyl}-TH-pyrrolo{ 2, 3-dlpyrimidin-7 -
yhmethyDpyrrolidine-1-carbonyl-4-methylpent-2-enenitrile;
{(R)-2-(2-{{4-amino-5-(4-(2 3-difluorophenoxyphenyl-TH-pyrrolof 2, 3-dlpyrimidin-
7-yhimethyDpyrrolidine-1-carbonyli}-4,4-dimethylpent-2-enenitrile;
{S$)-2~2~{{4-amino-5-(4-(2,3-diflvorophenoxy)phenyl}- TH-pyrrolo 2, 3-dlpyrimadin-7-
yvimethylpyrrolidine-1-carbonyl}-4,4-dimethylpent-2-enenitrile;
(R}-2-(2-{{4-amino-5-(4-(Z,3-diflvorophenoxy)phenyl}- TH-pyrrolo{2,3-dlpyrimidin-
7-yhimethyDpyrrolidine- 1-carhonyl}-4-{dimethylamino}-4-methylpent-2-cnenitile;
{8)-2-(2-{{4-amino-5-(4-(2,3-difluorophenoxyiphenyl}-7TH-pyrrolo{ 2, 3-d]pyrimidin-7 -
vhmethyDpyrrolidine-1-carbonyl}-4-(dimethylamine)-4-methylpent-2-eneniirile;
{(R)}-2--((d~-amino~-3-{4-phenoxypheny)-TH-pyrrolo{ 2, 3-dlpyrimidin-7-
yvUmethyhpyrrolidine- L-carbonyl)-4-{(dimethyvlamino}-4-methyipent-2-enenitrile;
(83-2-(2-{{4-amino-3-(4-phenoxyphenyl)-TH-pyrrolol 2,3-d]pyrimidin-7-
yDmethyDipyrrolidine- I -carbonyl)-4-{dimethylamino}-4-methyvipent-2-enenitrils;
(R}-2-{2-{{4-amino-S-{4-phenoxypheny-7TH-pyrrolof 2, 3-d]pyrimidin-7-
yhmethyDpyrrolidine-1-carbonyl}-4-methylpent-2-enenitrile;
{(8)-2-2-((4-aminco-5-(4-phenoxyphenyl - 7TH-pyrrolof 2, 3-djpyrimidin-7-
vimethyDpyrroliding-1-carbonyl-4-methyipent-2-enenitrile;
(R)}-4-amino-2-2-{({4-amino-5-(2-fluoro-4-phenoxyphenyi-TH-pyrrolof2,3-
dipyrimidin-7-yDmethylpyrrolidine- 1 -carbonyl)}-4-methylpent-2-enenitrile;
{S)-4-amino-2-(2-({4-amino-5-(2-fuoro-4-phenoxypheny-TH-pyrrolo] 2,3-
dipyrimidin-7-yDmethyDpyrrolidine- 1 -carbony-4-methyipent-2-enenitrile;
(R3-2-(2-({(4-amino-5-{4-phenoxypheny - TH-pyvrrolof2,3-d]pyrimidin-7-
yhmethyhipyrrolidine-1-carbonyl}-4-(dimsthylamino)-4-methylpent-2-enenitrile;
(8)-2-(2-{{4-amino-5-(4-phenoxyphenyh)-TH-pyrrolof 2, 3-djpyrimidin-7-
yhmethylpyrrolidine- 1-carbonyl)-4-(dimethylamino}-4-methylpent-2-enenitrile;
(R)-2-(2-({4-amino-S-(4-phenoxyphenyl}-TH-pyrrolol 2,3-dlpyrimidin-7 -
ylimethyllpyrrolidine-1-carbonyl}-4-methyl-4-morpholinopent-2-enenitrile
{(8)-2--{{4-amino-5-{4-phenoxyphenyD-TH-pyrrolof 2,3-d]pyrimidin-7-
yhmethylpyrrolidine- 1-carbonyi)-4-methyl-4-morpholinopent-2-enenitrile;
R}2-(2-{{4-amino-5-(4-phenoxyphenyl}-TH-pyrrolo{2,3-d]pyrimidin-7-

yhmethyDpyrrolidine-1-carbonyl-4-(dicthvlamino)-4-methylpent-2-enenitrile;
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{§)-2-{2-{{4-amino-5-(4-phenoxyphenyl}- TH-pyrrolo[2,3-dlpyrimidin-7-
vinethyDpyrrolidine- L-carbonyl}-4-(diethylamino)-4-methylpent-2-enenitrile;
(R}-2-(2-{{4-amino-5-(4-phenoxyphenyl}-7H-pyrole{2,3-dlpyrimidin-7-
yhmethylipyrrolidine-1-carbonyl)-4-ethoxy-4-methylpent-2-enenitrile;
(8)-2-(2~{{(4~amino-5-(4-phenoxyphenyl - TH-pyrrolol 2,3-dipyaimidin-7-
yhimethyDpyrrolidine-1-carbonyi}-4-ethoxy-4-methylpent-2-enenitrile;
(R}-N-(1-(4-amino-3-(2-flnoro-4-phenoxyphenyly- 1 H-pyrazolo]3,4-dipyrimidin- 1 -
yhpropan-2-y1)-2-cyano-4.4-dimethylpent-2-enamide;
(8)-N-(1-(4-amino-3-(2-fluoro-4-phenoxyphenyl}- 1 H-pyrazolo{3,4-dlpyrimidin- 1 -
yipropan-2-vi}-2-cyano-4,4-dimethylpent-2-enamide
(R)-N-(1-{4-amino-3-{Z-fluoro-4-phenoxyphenyD-1H-pyrazolof3,4-djpyrimidin-1-
yhpropan-2-yi}-2-cyano-4-methylpent-2-enamide;
(83-N-{1-{4-amino-3-(2-fluoro-4-phenoxyphenyh)- 1H-pyrazolo{3 4-djpyrimidin- -
yhpropan-2-yh-2-cyvano-4-methylpent-2-enamide;
{(R}-N-{1-{4-amino-3-(2-fluoro-4-phenoxyphenyl-1 H-pyrazolo{3,4-djpyrimidin-1-
vhpropan-2-yl}-2-cvano-4-ethoxy-4-methylpent-2-cnamide;
{S}N-(I-{(4-amino-3-2-fluoro-4-phenoxyphenyly- 1L H-pyrazolo{3,4-d]pyrimidin-1-
vipropan-2-yl)}-2-cyano-4-ethoxy-4-methyipent-2-enamide;
(R)-N-(1-(4-amino-3-(2-fluoro-4-phenoxyphenyl-1 H-pyrazolo{3,4-djpyrimidin- -
yhpropan-2-yi)-2-cyano-4-{(dimethylamino}-4-methylpent-2-enamide;
{83-N-{1-(4-amino-3-2-fluoro-4-phenoxyphenyl- 1 H-pyrazolo 3,4-dlpyrimidin-1-
yhpropan-2-yh-2-cyano-4-(dimnethylamino)-4-methylpent-2-enamide;
2-{(R}-2-((4-amino-3-(2-flnoro-4-phenoxyphenyl}-1 H-pyrazelo] 3 4-dlpyrimidin-1-
yvhmethyDpyrrolidine- 1 -carbonyl}-3-((8)-pyrrohidin-2-yhacrylonitrile;
2-{(R)-2~({(4-amino-3-2-fluoro-4-phenoxyphenyl}-1H-pyrazolo{3,4-d]pyrimidin-1 -
yhmethylpyrrolidine-1-carbonyl}-3-((R)-pyrrolidin-2-yhacrylonitiile;
(R)-4-amino-N-(1-{(4-amino-3-3-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo{3,4-
dipyrimidin-1-vhpropan-2-yi}-2-cyano-d-methylpent-2-enamide;
{8)-4~-amino-N~{1-{4-amino-3-(Z-flooro-4-phenoxyphenyl)- 1 H-pyrazolo[3,4-
dipyrimidin--yDpropan-2-vi}-2-cyano-4-methylpent-2-enamide;
N-(Z-(4-amino-3-(4-phenoxyphenyl)-1H-pyrazolo{3,4-d]pyrimidin- 1-yhethyl}-2-
cyano-3-cyclopropyl-N-methylacrvlamide;
(R}-2-(2-((4~amino-3-2-fluoro~4-phenoxyphenyh- 1H-pyrazolo{3,4-d|pyrimidin-1-
vhmethyDpyrrolidine- 1 -carbonyl}-4-methyl-4-(pipenidin- I -yl)pent-2-enenitrile;
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(8)-2-(2-({4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolof 3 4-dipyrimidin-1-
yhmethylpyrrolidine-1-carbonylj-4-methyl-4-(piperidin- 1 -yipent-2-enenitrile;
(83-N-{1-(4-amino-3-2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo 3 4-dipyrimidin-{ -
yhpropan-2-yI)-2-cvano-4,4-dimethylpent-Z-enamide;
{§)-N-(1-{4-amino-3-(2-fluoro-4-phenoxyphenyl}- 1H-pyrazolo[3.4-djpyrimidin-1-
vipropan-2-vi}-2-cyano-4-methylpent-2-enamide;
{(8)-N-(1-(4-amino-3-(2-fluoro-4-phenoxyphenyl}- 1 H-pyrazolo{3,4-d}pyrimidin- 1 -
yhpropan-2-vi}-2-cyano-4-{dimethylamino}-4-methylpent-2-enamide;
(8)-N-{1-{4-amino-3-2-fluoro-d-phenoxyphenyl)- IH-pyrazolo[3 4-dlpyrimidin-1-
yhpropan-2-y1}-2-cyano-4-cthoxy-4-methylpent-2-enamide;
{§)-4-amino-N-{1-{4-amino-3-(2-fluoro-4-phenoxyphenyl}- IH-pyrazolo{3,4-
dipyrimidin-1-yiipropan-2-yi)-2-cvano-d-methylpent-2-enamide;
{(8)-N-{1-{4-amino-3-2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo{3,4-dlpyrimidin-1-
yhpropan-2-vi)-2-cyano-3-cyclopropyviacrylamide;
2-[(2R}-2-{{4-aming-3-(2-fluoro-4-phenoxy-phenyDpyrazolo]3,4-dlpyrimidin- 1 -
yiimethyl}- pymrolidine-I-carbonyl}-3-(G-methyloxetan-3-ylprop-2-enenitrile; or
2-1(28-2-{{4-amino-3-(2-flooro-4-phenoxy-phenylpyrazolof 3, 4-d]pyrimidin-1 -
yiimethyl}- pyrrolidine-1-carbonyl}-3-(3-methyloxetan-3-yDprop-2-enenitrile;
or a mixiore of R and § isomers;
or an individual (E) or {(£) isomer thereof;
or a pharmaceutically acceptable salt thereof,
32.  The formulation of any of previous embodiments 1-20 wherein the said at lsast one
compound is:
(83-2-(2-((4-amino-3-(2-fluoro-4-phenoxyphenyly- 1 H-pyrazolo{ 3,4-d|pyrimidin- 1 -
yhmethylpyrrolidine-1-carbonyl)-3-cyclopropylacrylonitrile;
(R)-4-amino-2-(2-({(4-amino-3-2-fluoro-4-phenoxyphenyi}- 1 H-pyrazolof 3,4~
dipyrimidin-{-yDmethypyrrolidine- 1-carbonyli)-4-methylpent-2-enenitrile;
(R)-4-amino-2-(2-({(4-amino-3-{4-(2,3-diflworophenoxy)-2-fluorophenyl - 1 H-
pyrazolof3,4-dlpyrimidin-1-yUmethylpyrrolidine-  -carbonyl}-4-methylpent-2 -enenitrile;
(8)-2-2-((4-amino-3-2-fluoro-d-phenoxyphenyly- | H-pyrazolo[ 3, 4-dlpyrimidin-1-
vhimethylipyrrolidine-1-carbonyl)-4-methyl-4-morpholinopent-2-enenitrile;
{(R}-2-(2-({(4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo{ 3, 4-djpyrimidin-1-
vimethyDpyrrolidine- L-carbonyl)-4-methyl-d-morpholinopent-2-enenitrile;
(R}-2~(3~(4-amino-3-(4-(2,3-difluorophenoxy-2-fluorophenyl}- 1 H-pyrazolof3,4-

dipyrimidin-1-ylipiperidine- I -carbonyi}-4-methylpent-2-enenitrile;
- G5 -
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{(R}-2-(3-{d-amino-3-{4-(2,3-diflworophenoxy)-2-fuorophenyl}- 1 H-pyrazolo{3,4-
dlpyrimidin-1-yl)piperidine-1-carbonyl}-4-ethoxy-4-methylpent-2-eneniirile;
R}2-(3-{4-amino-3-2-fluoro-4-phenoxyphenyl}- 1H-pyrazolof 3,4-djpyrimidin-1-
yhpiperidine- -carbonyl)-4-ethoxy-4-methylpent-2-enenitrile;
{(R}-2-(3~{4-aminc-3-{2-fluore-4-phenoxyphenyl)- 1 H-pyrazolo] 3,.4-djpyrimidin-1-
yhpiperidine- 1 -carbonyl}-4,4-dimethylpent-2-enenitrile;
{R)-2-(3-(d-amino-3-(2-fluoro-4-phenoxyphenyl - I H-pyrazolof 3, 4-djpyrimidin-1-
vhpiperidine-1-carbonyl}-4-methylpent-2-enenitnile;
R)-2-3-(4-amino-3-2-fluoro-4-phenox yphenyi}- | H-pyrazolo]3,4-dlpyrimidin- 1 -
yvhpiperidine-1-carbonyl}-4-methyl-4-morpholinopent-2-enenitrile; or
(&}3-2-(3-{4-amino-3-(2,3-difluoro-4-phenoxyphenyl)- 1 H-pyrazolof 3. 4-djpyrimidin-1-
yvijpiperidine-1-carbonyl}-4-methyl-4-morpholinopent-2-enenitrile;
or a mixture of R and 8 isomers;
or an individual (B) or () isomer thereof;
or a pharmaceutically acceptable salt thereof.
33, The formulation of any of previous smbodiments 1-20 wherein the at keast one
compound is:
{(Rj-d4-amino-2-(2-((4-amine-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo{ 3,4~
dipyrimidin-1-yDmethylipyrrolidine- 1 -carbonyl-4-methylpent-2-enenitrile;
(S)-4-aming-2-2-{{4~-amino-3-C2-fluoro-4-phenox yphenyl)- 1H-pyrazolo[3,4~
dipyrimidin-1-yDmethyDpyrrolidine- § -carbonyl-4-methylpent-2-enenitrile;
(8)-2-(2-((4-amino-3-2-fluoro-4-phenoxyphenyl- | H-pyrazolo{ 3,4-d}pyrimidin-1-
yviymethyDpyrrolidine-1-carbonyl)-4-methy I-4-morpholinopent-2-enenitrile;
(R)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl}- 1 H-pyrazolo[3,4-dipyrimidin-1-
ylpiperidine- 1-carbonyi}-4-ethoxy-4-methylpent-2-enenitrile;
(R)-2-(3~(4-amino-3-{3-Tluoro-4-phenoxyphenyD- L H-pyrazolo[3,4-djpyrimidin-1-
vlipiperidine-1-carbonyl)-4,4-dimethylpent-2-eneniirile;
or a mixture of R and S isomers:;
or an individual {E) or () isomer thereof;
and/or a pharmaceutically acceptable salt thereof.
34, A solid oral formulation comprising:

{1} a compound Formula (I}, (), or (i)
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wherein:
Ar' is substituted aryl or substituted heteroaryl;

AN
Z 1s bond, alkylene, cycloalkylene, \C {where 2’ is bond, alkylene,

NR® or O and A is heterocycloamine optionally substituted with one or two substituents
independently selected from alkyl, hydroxy, or fluore), O, -alkylene-O-, NR® or ~{alkylene)-
NR* (where sach R®is hyvdrogen, alkyl or cycloalkyl);

P is bond, alkviene, G, or NR® (where R" is hydrogen, alkyl or cycloalkyl);

R" is cyano, nitro, halo, haloalkyl, haloalkoxy, alkyithio, or alkylsulfonyl;

R° is alkyl, haloalkoxy, substituted alkyl, cycloalkyl, cyci@aiky}eneNRdRe or
cycicaikylme(aikyime)NRdW {where R” and R® are independenily hydrogen, alkyl, or
cycloalkyl}, or 3 to 6 membered saturated monocyclic heterocyelyl containing one or fwo
heteroatoms selected from N, O, or 8 and optionally substituted with one or two substituents
independently selected from hydroxy, alkyl or fluore; and

Y is -SOR, -S(OR', -C{OMRRE, ~SO,NRR', -C=N, -CH(haloalkyl), -COOH, -
COOR‘: *C(O}Rf, fluore, heteroaryl, or aryl wherein Rf, RS, Rh, and R are independently
hydrogen, alkyl, substituted alkyl, cycloakkyl, or cycioaikyienaNRdRc (where R® and R® are
independently hydrogen, alkyl, or cycloatkyl) or R and R® and R® and R’ together with the
pitrogen atom to which they are attached form heterocyeloaming; and forther whersin
heterocyelaming, éryi and heteroaryl are substituted with one, two or three substituents
independently selected from hydrogen, alkyl, alkoxy, hydroxyl, cyano, nitro, halo, baloalkyl,
haloalkoxy, alkylthio, alkylsulfonyl, carboxy, alkoxycarbonyl, aminocarbonyvl or
aminosuifonyl;
or a pharmaceutically accepiable salt thereof; and

(it} means for release of said compound in the intestine.

35, The formulation of previous embodiment 35 wherein the compound of Formula (),
() or (1ID); or a pharmacentically acceptable salt thereof is released in the small intestine.
36.  The formulation of previous embodiment 34 or 35 wherein the compound of Formula
(B, (I} or (1) or a pharmaceutically acceptable salt thereof is released {o a region of the

intestine in which the pH is greater than about pH 5.5,
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37 A solid oral formulation comprising:

a compound of Formula (I}, ({), or (I}

o
() (2 S
7 R 27NN R o Ry

i

Rb

B (i {H

wherein:
Ar! is substituted aryl or substituted heteroaryl;

Z o~
R0,
Z is bond, alkylene, cycloalkylene, {where £’ is bond, alkylene,

NR® or O and A is heterocycloamino optionally substituted with one or two substituents
independently selected from alkyl, hydroxy, or fluero), O, -alkylene-O-, NR® or ~(alkylene)-
NR®- (where each R® is hydrogen, alkyl or cycloalkyl);

P is bond, alkylene, O, or NR® {where R® is hydrogen, alky! or cycloalkyl);

R® is cyano, nitro, halo, haloalkyl, haloalkoxy, alkylthio, or atkylsulfonyl;

R® is alkyl, haloatkoxy, substituted alkyl, cycloalkyl, evcloatkylensNR'R® or
cyclcaikyiene(alkyiene}NRdRe {where R® and R® are independently hydrogen, alkyl, or
cycloalkyl}, or 3 to 6 membered saturated monocyclic heterocyelyl containing one or two
heteroatorns selected from N, O, or S and optionally substituted with one or two substituents
independently selected from hydroxy, altkyl or fluoro; and

Y is -SORY -SOR', -COWNRRS, ~-SONRPR), -C=N, -CH(haloalkyl), -COOH, -
COORf, ~C(O)Rf, fluorg, heteroaryl, or aryl wherein rf , RE, Rh, and R’ are independently
hydrogen, alkyl, substituted alkyl, cyeloalkyl, or cycloalkyleneNRPR® (where R® and R® are
independently hydrogen, alkyl, or cycloalkyl) or R and R® and R" and R together with the
pirogen atom to which they are attached form heterocycloaming; and further wherein
heterocyclamino, aryl and heteroaryl are substitoted with one, two or three substituents
independently selected from hydrogen, alkyl, alkoxy, hydroxyl, cyano, niiro, halo, haloalkyl,
haloalkoxy, alkylthio, alkylsulfonyl, carboxy, atkoxycarbonyl, aminocarbonyl or
aminosuifonyl;
or g pharmoaceutically acceptable salt thereof;
comprising at least one coating chosen from an enteric coating andfor a8 non-enteric time-

delayed release coating, for example at least one enieric coating.

~ 0%
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38.  The formulation of of previous embodiments 34-37 wherein the componnd is a
compound of Formula () or (If}; or a pharmaceutically acceptable salt thereof.
38, A solid oral formulation comprising:

(1) a compound of Formula (I}, G0 or ()

QO
() ()& CP
7 L e 7 \{;‘hﬁc P/%\\{ﬁ“
= R R

{H {1 (i

wherein:
Ar' is substituted aryl or substituted heteroaryl;

A
Z is bond, alkylene, cycloalkylene, \C/ {(where 2’ is bond, alkylene,

NEY, or O and A is heterocycloamine optionally substituted with one or two substituents
independently selected from alkyl, hydroxy, or fluore), O, -alkylene-O-, NR® or ~{alkylene)-
NR® {where each R® is hydrogen, alkyl or cycloalkyl);

P is bond, alkylene, O, or NR® {where R® is hydrogen, alky! or cycloalkyly;

R%is cyano, nitro, balo, halealkyl, haloalkoxy, alkyithio, or atkylsuifonyl;

R" is alkyl, haloalkoxy, substituted alkyl, cycloalkyl, cycinaikyieneNRdR& or
cycima&ky}ene(aikyisne)NRdRe (where R and R® are independently hydrogen, alkyl, or
cycloaltkyl), or 3 to & membered saturated monecyclic heterocyclyl containing one or two
heteroatoms selected from N, G, or S and optionally substituted with one or two substituents
independently selected from hydroxy, alkyl or fluoro; and

Y is -SOuR', -SOR', -CIOINRRE, ~SO.NRR!, -CaN, -CH(haloalkyl), -COOH, -
COOR’, ~C((})Rf, fluoro, hetercaryl, or aryl wherein R’ RE R and Rl are independently
hydrogen, alkyl, substituted alkyl, cycloalkyl, or cyci@aikyimeNRdRe {where R® and R® are
independently hydrogen, alkyl, or cycloalkyl) or R and R® and R” and R’ together with the
nitrogen atom to which they are attached form heterocycloaming; and further wherein
heterocyclamino, aryl and heteroary! are substituted with one, two or three substituents
independently selected from hydrogen, alkyl, alkoxy, hydroxyl, cvano, nitro, halo, haloalkyl,
haloalkoxy, alkylthio, alkyisulfonyl, carboxy, alkoxycarbonyl, aminocarbonyl or
aminosuiionyl;
or a pharmacentically acceptable salt thereof; and

(i1  means for increasing the oral bicavailability of said compound.

- 106G -
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43, The formulation of previous embodiment 39 wherein the increase in the oral
bioavailability is by release of the compound in the intestine.

41 The formulation of previous embodiment 39 or 40 wherein the compound of Formula
{13, (1) or (1i}); or a pharmaceutically acceptable salt thereof is released to a region of the
intestine in which the pH is greater than about pH 4.5.

43, A solid oral formulation comprising:

(i} a compound of Formula (1), (I} or {{):

f'"‘\ )'k{‘“\ @\ . \(/ ” @P/\:S:Y

{H (n {H)

wherein:
Ar' is substituted aryl or substituted heteroaryl;

LN
£ 1s bond, alkylene, cycloalkylene, \C {(where 2’ is bond, alkylene,

NR? or O and A is heterocycloamine optionally substituted with one or two substituents
independently selected from alkyl, hydroxy, or fluore), O, -alkylene-0-, NR® or ~(alkylene)-
NR® ¢where each R” is hydrogen, alkyl or cycloalkyl);

P is bond, alkylene, G, or NR® {(where R* is hydrogen, alkyl or cycloalkyl);

R" is cyano, nitro, halo, haloalkyl, haloalkoxry, alkyithio, or alkylsulfonyl;

R’ is alkyl, haloatkoxy, substituted alkyl, cvcloalkyl, cyeloalkyleneNRR® or
cyciaaikyiene{aikylene)NRdRe (where R and R® are mdependently hydrogen, alkyl, or
cycloalkyl), or 3 to 6 menmbered saturated monocyelic heterocyclyl containing one or two
hetercatoms selected from N, O, or S and optionally substituted with one or two substituents
independently selected from hydroxy, alkyl or fluore; and

Y is -8R, -SORY, -C{OINRRE, ~SO,NRR!, -C=N, -CHhaloalkyl), -COOH, -
COOR|, —C(O)Ri‘, fluoro, heteroaryl, or aryl wherein R RER® and R are independently
hydrogen, alkyl, substiuted alkyl, cycloalkyl, or cycioaikyieneNRdRe {where R® and R® are
independently hydrogen, aliyl, or cycloatkyl) or R and R® and R® and R’ together with the
pitrogen atom to which they are attached form heterocycloamine; and forther wherein
heterocyclamino, aryl and heteroaryl are substituted with one, two or three substituents

independently selected from hydrogen, alkyl, alkoxy, hydroxyl, cyano, nitro, halo, haloalkyl,
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haloalkoxy, alkylthio, alkylsulfonyl, carboxy, alkoxycarbonyl, aminocarbonyl or
aminosulfonyl;
or a pharmaceutically acceptable salt thereof; comprising at least one coating chosen from an
enteric coating and/or a non-enteric time-delayed release coating; and

{i1) further comprises at least one pharmaceutically acceptable excipient.
43, The formulation of previous embodiment 42 wherein the compound of Formula (),
(i1} or (Ii}); or a pharmaceutically acceptable salt thereof is coated with at least one enteric
coating.
44.  The formulation of previous embodiment 42 or 43 wherein the compound is a
compound of Formula (1) or (f1); or a pharmaceutically acceptable salt thereof.
45, A solid oral formulation comprising:

(1) a compoond of Formula (JA):

wherein:

dashed lines are an optional bond;

Zl, Zz, and 2° are ~N- or ~CH-, provide that at least one and not more than two of Zi,
ZE, and Z° are sirgultanecusly ~N-;

Lis O, CO, CHy, §, SO, 30, NR, NRCO, CONR, NR'SQ;, SO:NR’, or NRCONR,
where {cach K and R’ is independently hydrogen or alkyl);

Ar is aryl, hetercaryl, cycloalky! or heterocyelyl;

one of R' and R’ is hydrogen, alkyl, hydroxy, alkoxy, halo, haloalkyl, or haloalkoxy
and the other is ~Z-CO-C{CN=CHR or  ~Z-80,-C(CN=CHR® where Z is bond, alkylene,

R N
cycloalkylene, \C (where & is bond, alkylene, NR®, or O and A is

heterocycloamino optionally substituted with one or two substituents independently selected

from alkyl, hydroxy, or fluore), O, -alkylene-0-, NR?, or —(alkylene)-NR® (where sach R is

- 102 -
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hydrogen, alkyl or cycloalkyly; and R is alkyl, haloalkoxy, substituted alkyl, cycloalkyl,
eycloalkyleneNRR® or cycloalkylene(alkylene)NRR® (where R and R are independently
hydrogen, alkyl, or cycloalkyl}, or 3 to 6 membered saturated monocyclic heterocyclyl
coptaining one or two heteroatoms selected from N, O, or § and optionally substituted with
one or two substituents independently selected from hydroxy, alkyl or fluoro;

Rlis hydrogen, alkyl, hydroxy, alkoxy, cyano, halo or haloalkyl;

R is hydrogen, alkyl, cyclopropyl, hydroxy, alkoxy, cyano, halo, haloalkyl or
haloalkoxy;

R is hydrogen, alkyl, alkynyl, cyclopropyl, alkylamino, dialkyiamino, alkylthio,
alkylsulfonyl, carboxy, alkoxycarbonyl, alkylaminosulfonyl, dialkylaminosulfonyl, -CONH;,
alkylaminocarbonyl, dialkylaminocarbonyl, 3, 4 or 5 membered heterocylyl, hydroxy,
alkoxy, cyane, halo, haloalkyl or haloalkoxy; and

Reand R are independently hydrogen, alkyl, hydroxy, alkoxy, halo, haloalkyl,
haloalkoxy, carboxy, alkoxycarbonyl, cyano, -CONH,, amino, or monosubstituted or
disubstituted amino; or
a pharmaceutically acceptable salt thereof; comprising at least one coating chosen from an
enteric coating and/or a non-enteric time- delayed release coating; and

{ii} further comprises at least one pharmaceutically acceptable excipient.

46, The formulation of previous embodiment 43 wherein the compound of Formula JAY,
or a pharmaceutically acceptable salt thereof is coated with at least one enteric coating.

47, The formulation of previous embodiment 46 wherein the enteric coating is a polymer
which is permeable to the compound of Formula (IA); or a pharmaceutically acceptable salt
thersof; or erodes at gbout pH 5.5 and above.

48,  The formulations of any of previous embodiments 34-41 further comprising one or
more pharmaceutically acceptable excipient(s).

44, The formulation of any of previous embodiments 42-48 wherein the excipieni(s) is
one or more binder(s), surfactani(s), diluent(s), butfering agent(s), antiadherent(s}, ghdani(s),
stabilizing agent{s) or stabilizer{s), disintegrant(s}, antioxidant(s}, antifoaming agenis(s)
filler(s}, flavor(s), color(s), lubricant(s), sorbent(s), preservative(s), plasticizer(s}, or
sweetener(s), or mixtures thereof.

50,  The formulation of any of previous embodiments 34-49 wherein the formulation is in
the form of a tablet or capsule.

51, The formulation of any of previous embodiments 37, 42-44, 45-47 and 49 wherein the
formulation is a tablet or capsule coated with at least one enteric coating  and comprises &

compound of Formula (), (I}, () or (1A} or a pharmaceutically acceptable salt thereof.
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52.  The formelation of any of previous embodiments 37, 42-44, 45-47 and 49wherein the
formulation is a tablet or capsule comprising an a compound of Formula (@, (I, () or (1A)
or a pharmaceutically acceptable salt thereof wherein the said compound is coated with at
least one enteric coating.

33, The formulation of any of previous embodiments 34-52 wherein the compound is a

compound of Formula (Id) or a pharmaceutically acceptable salt thereof:

o s
e S
[age
Sl S
2 / w7
= R
N ‘ \22
K\ d N/ o
N N
wd
R(:
{td)

wherein:

7 js —N- or CR® where R is hydrogen or alkyl;

R*and R* are independently hydrogen, methyl, chioro, fluore, cyclopropyl, hyvdroxy,
methoxy, cyano, rifluoromethyl or iriffuoromethoxy;

R*and R are independently hydrogen, methyl, methoxy, fluoro, chioro,

trifluoromethyl, rifluoromethoxy, or cyano;

&
.
Z is ~{alkylene-NR®, , o ¢ , each ring optionally sobstituted

with one or two substituents independentily selected from alkyl, hydroxy, or halo, and where
R* is independently hydrogen or alkyl; and

R is alkyl, haloalkoxy, substituted alkyl, cycloalkyl, cycloalkyleneNRR® or
eycloalkylene(alkylene)NROR® (where R and R® are independently hydrogen, alkyl, or
cycloatkyl}, or 3 to & membered saturated monocyclic heterocyelyl containing one or two
heteroatoms selected from N, O, or 8 and optionally substituted with one or two substituents
selected from hydroxy, alkyl or fluoro.
54.  The formulation of previous embodiment 53 wherein the compound is where:

R® is alkyl, haloatkoxy, substituted alkyl, cycloalkyl, cycloalkylensNRR® (where R®
and R® are independently hydrogen, alkyl, or cycloalkyl), or 3 to 6 membered saturated

monocyclic heterocyelyl containing one or two heteroatoms selected from N, G, or S and
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optionally substituted with one or two substituents independently selected from hydroxy,
alkyl or fluoro; and

Ny n Ny

/m L M,
e NE '/<
S 1™
\N Mj ’\.Q\\ \"\i/.

b N e
o 18! M
55, The formulation of previous embodiment 33 or 34 wherein the compound is where:
oh o o

s 20
65 - e
1 Zz RS 5/

N {F
e is a ring of formula: ™ or " .

56, The forroulation of previous embodiment 33 or 34 wherein the compound is where:

b 0‘*}% @"}%

4
N F§ @
6._,_,. L s
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e is a ring of formula; ™ or e

-

N
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Eﬁ/é‘f:’\" R’ is a ring of formula:
) . N " F F
O D 0 WO
F B

—/{3 . F. 3
et h ::;\'ﬂ!: O
7?%/4\,—5? : % AN / o %/é‘/' for example phenyl or lsi .

37, The formulation of any of previous embodiments 53-36 wherein the compound is

where:

Y
()
N”’\sé

Zis opticnally substituted with one or two substituents independently

selected from atkyl, hydroxy, or hals; and
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R® is alkyl, cycloalkyl, cycimaikylenel\"RdRe (where R® and R® are independently
hydrogen or alky}), alkyl substituted with hydroxy, alkoxy, ~-NRR’ {(where R is alkyl,
cycloalkyl, hvdroxyalkyl, or alkoxyalkyl and R’ is alkyl) or heterocyeloaming which is
optionally substituted with one or two groops independently selected from alkyl or hydroxyl,
or 3 io & membered saturated monocyclic heterocyclyl containing one or two heteroatoms
selected from N, O, or S and optionally substituted with one or two substituenis
mndependently selected from hydroxy, alkyl or fluoro,

58.  The formulation of previous embodiment 37 wherein the compound is where R is
isopropyl, tert-butyl, ~C{CH;0CHCH;, ~C(CH; RpN(CH1 )Y, ~C(CH; morpholine-4-yi,
cyclopropyl, 2-pyrrolidinyl, 3- or 4-piperidinyl, I-methyipiperidin-4-y1, {-methyipiperidin-3-
v, or 4-tetrahydropyranyl.

59.  The formulation of any of previous embodiments 53-56 wherein the compound is
where:
R
.ﬁ;\; - '%'
Zis ~ optionally substituted with one or two substituenis independently

selecied from alkyl, hydroxy, or halo; and

RC is alky! substituted with ~-NRR’ (where each R is hydrogen, alkyl, cycloalkyl,
hydroxyalkyl, or alkoxyalkyl and R’ is hydrogen) or heterocycloamine which is attached
alkyl via mitrogen ring atom and which is optionally substituted with one or two groups
independently selected from alky! or hydroxyl.
60.  The formulation of previous embodiment 58 wherein the compound is where R® is
CCH N, ~C(CH; pNHCH;, ~C{CH R NHCHCH;, ~C{CH: LNHCH{CH:),, ~
CCHpNHeyelopropyl, ~C{CH pNHCH,; »OCH;, or ~-C{CHsymorpholine-4-yl

61,  The formulation of any of previous embodiments 33-56 wherein the compound is

Rp
f\@“
£is which is optionally substitoted with one or two substituents

independently selected from alkyl, hydroxy, or halo;

where:

R’ is alkyl, cycloalkyl, cycie:ealkyieneNRdw {where R% and R® are independently
hydrogen or alkyl), alky!l substituted with hydroxy, alkoxy, ~NRR’ {(where each R is alkyl,
cycloalkyl, hydroxyalkyl, or alkoxyalkyl and R’ is hydrogen or alkyl) or heterocycloamino
which is optionally substituted with one or two groups independently selected from alkyl or
hydroxyl, or 3 to 6 membered saturated monocyelic heterocyclyl containing one or two
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heteroatoms selected from N, O, or S and optionally substimted with one or two substituents
independently selected from hydroxy, alkyl or fluoro.
62.  The formulation of previous embodiment 61 wherein R” is isopropyl, tert-butyl, ~
C(CH R NHy, ~C{CH3NHCH;, ~C(CH R NHCH,CH,, ~C{CH; pNBCH(CHs), ~
CCH;pNHeyclopropyl, ~C{CHNE{CH, ), OCH,;, ~C(CHpOCHCHs, -
CCH; pN{CH ), ~C{CHsamorpholine-4-yl, cyclopropyl, 2-pyrrolidinyd, 3- or 4-pipenidinyl,
{-methyipiperidin-4d-yl, 1-methylpiperidin-3-yl, or 4-tetrahydropyranyl.
63, The formulation of any of previous embodiments 34-52 wherein the compound is:
R-2-(3-(4d-amino-3-{4-3-fluorophenoxyiphenyD- 1 Hepyrarolof 3,4-dlpyrimidin-1-
vhpiperidine- 1-carbonyl}-3-cyclopropylacrylamide;
(S)-2-(3-(4-amino-3-(4-(G-fluorophenoxy)phenyh)-1H-pyrazolo{ 3, 4-dlpyrimidin-1-
yhpiperidine- 1-carbony!-3-cyclopropylacrylamide;
{(R)-2-(3-(4-amino-3-(4-(3,5-difluorophenoxyiphenyl}- | H-pyrazolo[3,4-dipyrimidin-
1-yhpiperidine- i-carbonyi}-3-cyclopropyviacrylamids;
(53-2-(3-(d-amino~-3-(4-(3,5-difluorophenoxyiphenyD- 1 H-pyrazolo{3,4-dlpyrimidin-
1~-yhpiperidine- I -carbonyl}-3-cyclopropylacrylamide;
{R}-2-(3~(4-amino-3-(2-fluoro-4-(phenoxyphenyl}- | H-pyrazolo{3,4-dlpyrimidin- 1 -
viipiperidine-1-carbonyl}-3-cyclopropylacrylamide;
{S)-2~{3-{4-amino-3-(2-fluoro-4-{phenoxyiphenyl}- 1 H-pyrazolol 3 4-dlpyrimidin-1-
vijpiperidine-1-carbonyi}-3-cyclopropylacrylamide;
{R}-2-(Z-({(4-aminc-3-(4-phenoxyphenyl}- IH-pyrazolo{3,4-dipyrimidin- 1 -
yhimethyDipyrrolidine- 1-carbonyiy-4, 4-dimethylpent-2-enenitrile;
{8)-2-(2-{{4-amino-3-(4-phenoxyphenvi}-1H-pyrazolo{3 4-dipyrimidin-1-
yhmethyDpyrrolidine- 1 -carbonyi)-4 . 4-dimethylpent-2-enenitrile; 23
(R}-2-2-((4-amino-3-{(4-3-fluorophenoxy jphenyl}- L H-pyrazolo[ 3 4-dlpyrimidin-1 -
yhmethylipyrrolidine- L-carbonyl-3-cyclopropylacrylonitrile;
(83-2-F-((4-amine-3-(4-3-fluorophenoxy iphenyly- 1 H-pyrazolo{ 3,4-dipyrimidin- 1 -
yhmethyDpyrrolidine-1-carbonyl)-3-cyclopropyviacryloniinie;
{(R}-2-(2-({(4-amino-3-(4-(3,5-diflvorophenoxy)phenyl)- 1H-pyrazolo{3,4-djpyrimidin-
{-viymethyDpyrrolidine- L-carbonyl)-3-cyclopropylacrylonitrile;
{(8)-2-(2-({4-amino-3-{4-(3,5-difluorophenoxyphenyl}- 1 H-pyrazolof3,4-djpyrimidin-
1-yUmethylipyrrolidine-1-carbonyl}-3-cyclopropylacrylonitrile;
R)-2-2-({(4-amino-3-2-fluoro-d-phenoxyphenyl)- 1H-pyrazolo]3 4-dlpyrimidin- -
yvhmethyDpyrrolidine-1-carbonyi)-3-cyclopropylacrylonitrile;
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(5)-2-CQ-({(d-amino-3-2-{luoro-d-phenoxyphenyl)- 1 H-pyrazolo{3,4-dlpyrimidin-1-
yhmethyDpyrrolidine- 1-carbonyi)-3-cyclopropylacrylonitrile;
(R)-2-(2-({4-amino-3-(4-(2,3-difluorophenony)phenyl)-1H-pyrazolo{3 4-
dipyrimidin- I -yhmethyDpyrrolidine- Lcarbonyl)-3-cyclopropylacrylomirile;
(8)-2-2-((4-amino-3-(4-(2,3-difluorophenoxy)phenyl)-1 H-pyrazolof 3, 4-d]pyrimidin-
I-yDmethylpyrrolidine-1-carbonyl)-3-cyclopropylacrylionitrile;
(R)-2-(2~{({4-amino-3-(4-(Z,6-difluorophenoxyiphenyl}-1H-pyrazolo{ 3,4-d}pyrimidin-
I- yhmethyDpyrrolidine- L-carbonyli)-3-cyclopropylacrylonitrile;
{§)-2-(2-{{4-amino-3-(4-(2,6-difluorophenoxyiphenyi}- 1 H-pyrazolo]3,4-dlpyrimidin-
1~ yhmethyDpyrrolidine-T-carbonyl}-3-cyclopropylacryionitrile;
(R)-2-(3-{4-amino-3-(4-(2-fluorophenoxy)phenyl}-1 H-pyrazolof 3,4-d}pyrimidin- 1-
yhpiperidine-1-carbonyl}-3-cyclopropylacrylamide;
(8)-2-(3-{4-amino-3-{4-Z-fluorophenoxyiphenyl)- 1 H-pyrazolof3,4-dipyrimidin-1-
yhpiperidine-1-carbonyl)-3-cyclopropylacrylamide;
N-(2-(4-amino-3-(4-phenoxyphenyl}-1H-pyrazolo{3,4-djpyrimidin- 1-yhethyl)-2-
cyano-3-cyclopropylacrylamide;
(R)-2-(3~(4-ammno-3-(4-2,3-difluorophenox yphenyl)- 1 H-pyrazolof3,4-dipyrimidin-
1-yDpiperidine-i-carbonyl}-3-cyclopropylacrylamide;
(8)-2-(3-{4-amino-3-(4-(2,3-difluorophenoxy)phenyl}- 1 H-pyrazolo[3,4-d]pyrimidin-
{-vi}piperidine-1-carbonyl)-3-cyclopropylacrylamide;
(R}-2-(3~(4-amino-3-(4-(2,6-difluorophenoxy)phenyl}- 1 H-pyrazolo[ 3, 4-dpyrimidin-
1-yDpiperidine-1-carbonyl}-3-cyclopropylacrylamide;
(53 2-3-(d-amino-3-(4-(2 6-diflusrophenoxy phenyl)- 1 H-pyrazolol 3, 4-dlpyrimidin-
1-yhpipenidine- 1 -carbonyi)-3-cyclopropylacrylamide;
{R}-2-(3-(4-amino-3-(4-(2,5-difluorophenoxyphenyl}- 1 H-pyrazolof 3 4-dlpyrimidin-
I-yIipipendine-1-carbonyi)-3-cyclopropylacrylamide;
{(8)32-(3-(4-amine-3-{4-(2,5-difluorophenoxyphenyl}- | H-pyrazolof 3,4-dipyrimidin-
1-yDpiperidine-1-carbonyi}-3-cyclopropylacrylamide;
R)»2-2-({4-amino-3-(4-2-floorophenoxyphenyl}- 1 H-pyrazolof3,4-dlpyrimidin-1-
yiimethyDpyrrolidine-1-carbonyl}-3-cyclopropylacrylonitrile;
{8)-2~2~{{4-amino-3-(4-C-fluorophenoxy)phenyl)- 1 H-pyrazolof3,4-dipyrimidin- 1~
vimethyDpyrrolidine-1-carbonyl)-3-cyclopropylacrvionitnile;
(R}-2-(2-({4-amino-3-(4-(Z,5-difluorophenoxy)phenyi}- 1 H-pyrazolo{3,4-dipyrimidin-

-yDimethylpyrrolidine-1-carbonyl)-3-cyclopropylacrylonitnle;
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{83-2-(2-{(4-aming-3-(4-(2,5-diflucrophenoxyiphenyl 3- 1 H-pyrazolo{3,4-dIpyrimidin-
I-yhmethylipymrolidine-1-carbonyl)-3-cyclopropylacrylonitnile;
(R)-2-{2-{{d-amino-3-2-fluoro-4-(3-flucrophenoxy)phenyh-1H-pyrazolo{3,4-
dlpyrimidin-1-yhmethyDpyrrolidine- 1 -carbonyl}-3-cyclopropylacrylonitrile;
{(8)-2-(2-{{4-amino-3-(3-fluoro-4-3-fluorophenoxyphenyl}- 1 H-pyrazolo[3,4-
dipyrimidin-1-yimethyDpyrrolidine-1-carbonyl}-3-cyclopropylacrylonitrile;
(R)-2-2-{{4-amino-3-2-fluore-4-(3,5-difluorophenoxyiphenyl)- iHopyrazolo{3,4-
dlpyrimidin-I~yhmethyDpyrrolidine- 1 -carbonyl)-3-cyclopropylacrylonitrile;
(8)-2-(2-{{4-amino-3-(2-tluoro-4-(3,5-difluorophenoxy)phenyl)- 1 H-pyrazolof 3.4~
dlpyrimidin-T-yDmethyDpyrrolidine- 1 -carbonyl}-3-cyelopropylacryionitrile;
(R}-2-(2-({4-amino-3-(3-fluoro-4-{phenoxypbenyl)- tH-pyrazolof{3,4-dipyrimudin- 1~
yhmethvllpyrrolidine-1-carbonyl}-3-cyclopropylacrylonitrile;
(83-2-C-((d-amino-3-3-flucro-4-(phenoxyphenyl - 1H-pyrazolof3,4-dlpyrimidin- I -
yhmethylipyrrolidine- 1 -carhonyl)-3-cyclopropylacrylonitnile;
{R)-2-{2~-{{4-amino-3-(2-fluoro-4-(2,3-difluorophenoxyphenyl)- 1 H-pyrazolo{3.4-
dipyrimidin-I-yhmethyDpyrrolidine- § -carbonyl})-3-cyclopropylacrylonitrile;
{§)-2-(2-{{4-amino-3-(2-fluore-4-(2 3-difluorophenoxyphenyl - 1 Hepyrazolof 3,4~
dipyrimidin-1-yDmethyDpyrrolidine-L-carbonyl}-3-cyclopropylacrylonitrile;
(R)-2-(2-({4-amino-3-2-fluore-4-(2 &-diftucrophenoxyphenyl)- 1 H-pyrazolo{3,4-
dipyrimidin-1-yDmethyDpyrrolidine- L -carbonyl)-3-cyclopropylacrylonitrile;
{8)-2-(2-({d-amino-3-2~-fluore-4-(2, 6-difluorophenoxy)phenyl)- 1 H-pyrazolo[ 3,4-
dipyrimidin-1-yhmethyDpyrrolidine- 1 -carbonyl)-3-cyclopropylacryloniirile;
N-(2-{4-amino-3-Z-fluoro-4-phenoxyphenyt)- 1 Hopyrazolof 3,4-dlpyrimidin- 1~
vijethyl-2-cyano-3-cyclopropylacrylamide;
N-(2-(4-amino-3-2-fluoro-4-phenoxyphenyl}-1 H-pyrazolo[3,4-dlpyrimidin-1-vi)-2-
methylpropyl-2-cyano-3-cyclopropylacrylamide;
N-(1-{4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo[ 3 4-dlpyrimidin- 1-y1)-2~
methvipropan-2-yl)-2-cyano-3-cyclopropylacrylamide;
N-{2-{4-amino-3-2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolof3,4-dlpyrimidin-1-
vijethyh-1-cyano-2-cyclopropylethenesulfonamide;
N-(2-{4-amino-3-2-fluoro-4-phenoxyphenyi)- 1 H-pyrazolo{3 4-dipyrimidin- 1~
yhethy-1-cyano-2-cyclopropyl-N-methylethenesulfonamide;
2-{4-amino-3-(2-flucro-4-phenoxyphenyi)-1H-pyrazolo{3,4-djpyrimidin- 1 -yhethyl 2-

cyano-3-cyclopropylacrylate;
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1-{4-amino-3-(2-flucro-4-phenoxyphenyh-1H-pyrazolo{3,4-dipyrimidin-1-yi}-2-
methylpropan-2-yl 2-cyana-3-cyclopropylacrylate;
2-{{2~{4~amino-3-2-fluoro-4-phenoxyphenyi}- 1 H-pyrazolo[ 3, 4-djpyrimidin-1-
yhethyDsulfonyl-3-cyclopropylacrylonitrile;
2-(5-({4-amino-3-(2-fluoro-4-phenoxyphenyl)- HH-pyrazolof 3, 4-dipyrimidin- 1 -
yhmethylhoxazol-2-yh-3-cyelopropylacryloniirile;
{(R}-2-(3-{4-aminc-3-{4-(3 3-difluorophenoxy)phenyi)-TH-pyrrolo{ 2, 3-dpyrimidin-7-
vijpiperidine- I-carbonyi}-3-cyclopropylacrylonitrile;
{8)-2-(3-{4-amino-5-(4-(3,5-difluorophenox viphenyl}-7H-pyrrolof2, 3-dlpyrimidin-7-
yhpiperidine-L-carbonyl}-3-cyclopropylacrylonitrile;
R)-2-{3-{4-amino-5-Z-fluoro-4-phenoxyphenyl - TH-pyrrolo{ 2, 3-dpyrimidin-7 -
yhpiperidine- 1-carbonyl}-3-cyclopropylacryloniinle;
{8)-2-(3-(4-amino-5-(2-fluoro-4-phenoxypheny!}-7TH-pyrrolo{ 2,3-dlpyrimidin-7-
yiipiperidine-i-carbonyi}-3-cyclopropylacrylonitrile;
(R¥»-2-C-{{(4-amino-5-{4-phenoxyphenyl}-7TH-pyrrolof 2,3-dlpyrimidin-7 -
yhmethyDpyrrolidine- L -carbonyl}-3-cyclopropylacrylonitrile;
(S)-2-(2-{{4-amino-5-(4-phenoxyphenyH-7TH-pyrrolof 2,3-dipyrimidin-7-
yhmethyhpyrrolidine- 1-carbonyi)-3-cyclopropylacrylonitrile;
(R)-2-2-{{4-amino-5-(4-(3,5-difluorophenoxy)phenyl}-TH-pyrrolo 2, 3-djpyrimidin-
T-yhmethyDpyrrolidine--carbonyl})-3-cyclopropylacrylonitrile;
(83-2-2-((d-amino-5-(4-3,5-diflvorophenoxyiphenyl}-7H-pyrmroloi 2, 3-dlpyrimidin-7 -
yhmethyDpyrrolidine~ L-carbonyl}-3-cyclopropylacrylonitrile;
(R)-2-(2-({4-amino-5-(2-fluoro-4-phenoxyphenvi)-TH-pyrrolo{2,3-d)pyrimidin-7-
yhmethyDpyrrolidine- 1 -carbonyl}-3-cyclopropylacrylonitrile;
(S)-2~(2~{{4-amino-5-Z-fluoro-4-phenoxyphenyl)-TH-pyrrolol 2,3-d]pyrimidin-7-
yhmethyDpyrrolidine-1-carbonyi}-3-cyclopropylacrylonitrile;
R32-(3-(4-amino-6-methyl-5-(d-phenoxyphenyl - 7H-pyrrolof2,3-dlpyrmidin-7-
yhipiperidine- 1-carbonyl}-3-cyclopropylacrylonitrile;
{8)-2-(3-{4-amino-6-methyl-5-{4-phenoxyphenvl)-7H-pyrrolof 2, 3-dipyrimidin-7-
yhpiperidine-1-carbonyl}-3-cyclopropylacrylonitrile;
(R}-2-(3-(4-amino-5-(4-(3,5-difluorophenoxyphenyl}-6-methyl-TH-pyrrolof2,3-
dipyrimidin-7-ylpiperidine- 1 -carbonyl)-3-cyclopropylacrylonitrile;
{(8)-2-(3-(4-amino-3-(4-(3,5-diflorophenoxy)pheny-6-methy - TH-pyrrolo{2,3-

dlpyrimidin-7-yhpiperidine-1-carbonyi}-3-cyclopropylacryloniirile;
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2-((3R}-3-(4-amino-5-(2-fluoro-4-phenoxyphenyl}-6-methyl-7H-pyrrolof 2,3~
dipyrimidin-7-ylipiperidine-1-carbonyl)-3-cyclopropylacrylonitrile;
2-{(38)-3-{4-amino-5-(2-fluoro-4-phenoxyphenyl}-6-methyl-TH-pyrrolo{2,3-
dipyrimidin-7-yljpiperidine-1-carbonyl}-3-cyclopropylacrylonitrile;
R)- 2-(2~{(4-amino-&-methyl-3-{4-phenoxyphenyl}- TH-pyrrolo{2,3-dlpyrimidin-7-
yhmethyDpyrrolidine- 1 -carbonyl}-3-cyclopropylacrylonitrile;
(S) (2-(2~{{4-amino-6-methyi-3-(4-phenoxyphenyh)-TH-pyrrolof 2,3-dipyrimidin-7-
ylimethyDpyrrolidine- 1 -carbonyl}-3-cyclopropylacrylonitrile:
(R)-2-(2-({(4-amino-5-(4-(3,5-difluorophenoxy)phenyl}-6-methy-TH-pyrrolo{2,3-
dipyrimidin-7-yvhmethyDpyrrolidine~ 1 -carbonyl)-3-cyclopropylacrylonitrile;
(S)-2-(2-{{4-amino-5-(4-(3,5-diflucrophenoxyiphenyl}-6-methyl-TH-pyrrolof2,3-
dipyrimidin-7-yDmethyDpyrrolidine- H-carbonyl)-3-cyclopropylacrylonitrile;
(R}-2-(2~({(4-amino-3-(2-fluoro-4-phenoxyphenyl)-6-methyl-7TH-pyrrolo{2,3-
dipyrimidin-7-yUmethyDpyrrolidine -1 -carbonyl}-3-cyclopropylacrylonitrile; or
(83-2-@-({(d-amino-3-2-fhuoro-4-phenoxyphenyh-6-methyl- TH-pyrrolof2,3-
dipyrimidin-T-yhmethylpyrrolidine- 1 -carbonyl}-3-cyclopropylacryloniirile;
N-(3-{4-amino-3-(4-phenoxyphenyl)- 1H-pyrazolof3,4-djpyrimidin- 1-yi}-2,2-
dimethylpropyl})-2-cyano-3-cyclopropylacrylamide;
R)32-2-{{4-amino-3-2-methyl-4-phenoxyphenyl}-1H-pyrazolo{ 3,4-dlpyrimidin-1-
vimethyDpyrrolidine-1-carbonyl}-3-cyelopropylacrylonitrile;
(8)-2-{2-{{4-amino-3-(2-methyl-4-phenoxyphenyl)- 1 H-pyrazolo{3,4-dlpyrinudin- 1~
yDmethylpyrrolidine-1-carbony}-3-cyclopropylacrylonitrile;
(R)-2-(2-((4-amino-3-2-chioro-4-phenoxyphenyl)-1 H-pyrazolo{ 3, 4-d}pyrimidin-1-
yimethylpyrrolidine-1-carbonyi)-3-cyclopropylacryloniirile;
{(8)-2-(2~{{4-amino-3-(2-chloro-d-phenoxyphenyly- 1 H-pyrazolo] 3 4-dipyrimidin-1 -
vimethybpyrrolidine-1-carbonyi}-3-cyclopropylacrylonitrile;
R} 2-(2-{{4-amino-3-(4-(2,5-difluorophenoxy)pheny - 1H-pyrazolof 3,4-dpyrimidin-
I-yDmethyDpyrrolidine--carbony!)-4-methylpent-2-enenitrile;
{§)-2-{2-{{4-amino-3-(4-(2,5-difluorophenoxy)phenyl)- 1 H-pyrazolof3 4-djpyrimidin-
-yDmethyDpyerolidine- L -carbonyi}-4-methyipent-2-enenitrile;
(R)-4-amino-2-(2-({4-amino-3-2-fluoro-4-(3-flucrophenoxy)phenyl)- 1 H-
pyrazolo{3,4-dlpyrimidin-I-yDmethylipyrrolidine- 1 -carbonyl}-4-methylpent-2-enenitrile;
(S)-4-amine-2-(2-{{4-amino-3-2-Huore-4-3-fluorophenoxy)pheny- 1 H-
pyrazolof3,4-dipyrimidin-1-yDmethyDpyrrolidine- 1 -carbonyvi)}-4-methyipent-2-enentirile;
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{R}-2-(2-({(4-amino-3-2-fluors-4-(3-fluorophenox yiphenyi}- 1 H-pyrazolo{3,4-
dipyrimidin- -yhmethyDpyrrolidine- L -carbonylD-4-methylpent-2-enenitrile;
{(8)-2-(2-{{4-amino-3-(2-fluoro-4-3-fluorophenoxy iphenyl- 1 H-pyrazolo{3 4~
dipyrimidin-1-yimethypyrrolidine- 1 -carbonyl -4-methylpent-2-enenitrile;
R)}2-2~({(4-amino-3-(2-fluoro-4-phenoxyphenyl}- | H-pyrazolol 3,4-dlpyrimidin-1-
yhmethyDpyrrolidine- 1-carbonyi)-4,4-dimethylpent-2-enenitrile;
{§)-2-(2-{{4-amino-3-(2-fluoro-4-phenoxyphenyl}- 1H-pyrazelof 3,4-d]pyrimidin-1-
yimethyDpyrrolidine-1-carbonyl}-4,4-dimethylpent-2-enenitrile;
R)-2-(2-{{4-amino-3-(4-(2,6-difluorophenoxy)phenvi)-1H-pyrazolo[3,4-dlpyrimidin-
I-yhmethyhpyrrolidine- 1-carbonyi)-4-methylpent-2-enenitrile;
(8)-2-(2-({4-amino-3-(4-(2,6-diffuorophenoxy)phenyD~  H-pyrazolo[3,4-djpyrimidin-
-yDmethyDpyrrolidine- 1 -carbonyl-4-methylpent-2-enenitrile;
(R3-2-(Z-({(4-amino-3-(4-(2,3-difluorophenoxy)phenyl)- 1 H-pyrazolo[3,4-dipyrimidin-
-yDmethylipyrrolidine- L -carbonyl-4d-methylpent-2-enenitrile;
{83-2-(2-({4-amino-3-(4-(2,3-difluorophenoxy)phenyl)- 1 H-pyrazolof3 4-d]pyrimidin-
1-yDmethylpyrrolidine- 1 -carbonyl)-4-methylpent-2-enenitrile;
R)-2-(2-{{4-amino-&-methyl-S-(d-phenoxyphenyl}- 7H-pyrrolo{ 2,3-dlpyrimidin-7-
yhmethyDpyrrolidine- 1 -carhonyh-4-(dimethylamino}-4-methylpent-2-enenitrile;
(8¥-2-2-({4-amino-G-methyl-5-(4-phenoxyphenyl}-7H-pyrrolo{ 2,3 -d]pyrimidin-7-
ylmethylpyrrolidine-1-carbonyl}-4-(dirpethylaming-4-methylpent-2-enenitrile;
(R}-2-(2-({(4-amino-3-{4-2 6~-difluorophenoxy)-2-fluorophenyl}- | Hpyrazolo] 3,4~
dlpyrimidin-i-yhmethyhpyrrolidine-1-carbonyi}-4-methylpent-Z-enenitnile;
{8§3-2-(2~{{4-amino-3-(4-(Z,6-diflucrophenoxy)-2-fluorophenyl}- I H-pyrazolo{3,4-
dipyrimidin-t-yDmethyDpyrrolidine-1-carhonyi}-4-methyipent-2-enenitrile;
{(R)-2-(2-((4-amino-3-(2-fluoro-4-phenoxyphenyl -1 H-pyrazolo[3,4-djpyrimidin- 1 -
yimethvi}-44-diftuoropyrrolidine- 1 -carbonyl}-3-cyclopropylacrylonitrile;
{8)-2-2-({4-amino-3-2-fluoro-4-phenoxyphenyl}- 1 H-pyrazolo[3,4-djpyrimidin-1-
yhmethyl}-4,4-diffuoropyrrolidine- 1 -carbonyl}-3-cyclopropylacrylonitrile;
{ R)~2~(2~( {4-amino-3-(2-flucro-4-phenoxyphenyl)-1H-pyrazolof3,4-d]pyrimidin- I~
yhmethyl-4.4-diflucropyrrolidine- 1 -carbonyl)-4-methylpent-2-enenitrile;
{(83-2-2-{{4-arpino-3-(2-{luoro-4-phenoxyphenyl)- 1 H-pyrazolo[3.4-dipyrimidin-1-
yhmethyl}-4 4-difluoropyrrolidine- L -carbonyl}-4-methvipent-2-enenitrile;
(RY-2-2-({d-amino-3-{2-fluoro-4-phenoxyphenyl - 1 H-pyrazolof 3 4-dlpyrimidin-1-

yhmethylpyrrolidine-1-carbonyi)-4-methylpent-2-enenitile;
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{(83-2-2-({(4-amino-3-2-fluoro-4-phenoxyphenyl)~- | Hepyrazolo[3,4-dipyrimidin- 1~
yhmethylpyrrolidine- 1 -carbonyl-4-methyipent-2-enenitrile;
(S)-4-amino-2-(2-({4-amino-3-2-flucro-4-phenoxyphenyl)- iH-pyrazolof3,4-
dipyrimidin- L-yDmethyDpyrrolidine- L -carbonyl}-4-methylpent-2-enenitrile;
(R}-4-amino-2-(2-({4-amino-3-(Z-fluoro-4-phenoxyphenyi}-1H-pyrazolo[3 4-
dipyrimidin-1-yhmethylipyrrolidine-1 -carbonyl)-4-methylpent-2-enenifrile;
83 2-2-{(d-amino-3-2-fluoro~-4-phenoxypheny)- 1 H-pyrazolo[3,4-djpyrimidin- 1~
yhimethyDpyrrolidine-1-carbonyi}-4-methyvl-4-(methylamino)pent-2-cnenitrile;
{R}-2-(2-{(d-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo[3 4-djpyrimidin- 1 -
yimethyDpyrrolidine- 1-carbonyl)-4-methyl-4-(methylamino)pent-2-enenitrile;
{(83-2-2~({4-amino-3-(2-fluoro-4-phenoxyphenyl}- 1 H-pyrazolo[ 3 4-djpyrimidin-1-
yhmethylpyrrolidine- 1 -carbonyl)-4-{dimethylamino}-4-methylpent-2-enenitrile;
R} 2-2-({4-amino-3-2-flooro-4-phenoxyphenyl}- 1 H-pyrazolof 3 4-dipyrimidin- -
yhmethyDpyrrolidine- 1 -carbony)-4-(dimethylamino}-4-methylpent-2-enenitrile;
{8)-2-(2-{(4-amino-3-(2-fluoro-4-phenoxyphenyl}- 1 H-pyrazolo] 3,4-d Jpyrimidin-1-
yhmethyDpyrrolidine-1-carbonyl}-4-(ethylamino)-4-methyipent-2-enenitrile;
(R3-2-2-((4-amino-3-2-fluoro-4-phenoxyphenyD- 1 H-pyrazolo[3,4-dlpyrimidin-1-
yhmethylpyrrolidine- 1 -carbonyl)-4-{ethylamino}-4-methylpent-2-enenitrile;
{8)-2-(2-{{4-amino-3-(2-fluoro-4-phenoxyphenyl}- I H-pyrazolof 3, 4-dipyrimidin- I -
yhmethylpyrrolidine- 1 -carbonyl)-4-(isopropylamino)-4-methylipent-2-enenitrile;
(R)-2-(2~({4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolof 3,4-d]pyrimidin-1-
yhmethyl)pyrroliding- 1 -carbonyl}-4-(isopropylamino )-4-methyipent-2-enenitrile;
{(83-2-(3-((4-amino-3-(2-fluoro-4-phenoxyphenyl}- 1 H-pyrazolof 3 4-dlpyrimidin-1-
yhmethylUpyrrolidine- 1-carbonyl)-4-{cyclopropylamino)-4-methylpent-2-enenitrile;
(R)-2-{2-{{4-arnino-3-(2-flucro-4-phenoxyphenvi}- 1 H-pyrazolof 3,4-dpyrimidin-1 -
yhmethylpyrrolidine- I -carbonyl)-4-(cyclopropylamine)-4-methylpent-2-enenitrile;
(8¥-2-(2-{{4-amino-3-(2-flvoro-4-phenoxyphenyl}- 1 H-pyrazolo{3,4-dipyrimidin- 1 -
yvhmethylpyrrolidine- 1-carbonyl}-4-((2-methoxyethyiJamino-4-methylpent-2-enenitrile;
(R3-2-(2-({(4-amino-3-2-fluoro-4-phenoxyphenyly-1H-pyrazolo]3,4-djpyrimidin- 1 -
vhmethyhpyrrolidine- 1 -carbonyl}-4-{(2-methoxyethyljamino)-4-methylpent-2-enenitrile
{S)-2-(2-{{4~-amino-3-@-fluoro-4-phenoxyphenyl)- IH-pyrazolo3,4-dipyrimidin-1-
yhmethyDpyrrolidine-1-carbonyl}-4-ethoxy-4-methylpent-2-ecnenitnile;
(R3-2-(2-({4-amino-3-(2-fluoro-4-phenoxyphenyl -1 H-pyrazolo] 3 4-dIpyrimidin-1-

yhmethylpymrolidine-1-carbonyl}-4-ethoxy-4-methylpent-2-enenitrile;
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(8)-2-2-{{4-amino-3-(2-fluoro-4-phenoxyphenyi)-1 H-pyrazolol3,4-djpyrimidin-1-
yhmethyDpyrrolidine-1-carbony!)-3-( 1 -aminocyclopropylacrvionitrle;
(R}-2-(2~({4-amino-3-(2-fluoro-4-phenoxyphenyly-1H-pyrazolof 3, 4-djpyrinudin-1-
vimethyDpyrrolidine- -carbonyl}-3-(1-aminocyclopropyacrylonitrile;
{(8)-2-2-{{4-amino-3-2~-fluoro-4-phenoxyphenyly- L H-pyrazolo[3,4-dlpyrimidin-1-
yhmethvUpyrrolidine- I -carbonyl)-3-{1-{methylamino)cyclopropyhacrylonitrile;
R»2-2-{{4-amino-3-2-flooro-4-phenoxyphenyil-1H-pyrazolo{3,4-d]pyrimidin-1-
yhmethyDpyrrolidine-1-carbony!)-3-(1-(methylaminojeyelopropyDacrylomitrile;
(8)-2-(2-{{4-amino-3-(Z-fluoro-4-phenoxyphenyl}- 1 H-pyrazolo{ 3,4-dipyrimidin-1 -
yimethylpyrrolidineg- -carbonyl}-3-(1-(ethylaminolcyelopropyllacrylonitrile;
RY-2-(2-({(4-amino-3-(2-{luoro-4-phenox ypheny)- 1 H-pyrazolo[3 4-dlpyrimidin- 1~
yhmethyDpyrrolidine- I -carbonyl)-3-( 1 -(ethylaminojcyclopropylacrylonitrile;
(S)-2-(2-{{4-amino-3-(Z-fluoro-4-phenoxyphenyl)- 1 H-pyrazolof3 4-djpyrimidin-1-
yhmethyDpyrrolidine-1-carbonyl)-3-(1-(Isopropylaminoleyelopropyllacrylonitrile;
(R}-2-(2-{{4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolof3,4-d]pyrimidin-1-
yhmethypyrrolidine -1 -carbonyl}-3-(1-(isopropylaminojcyclopropyliacryionitrile;
2-{(83-2-{(d-amino-3-2-Fuors-d-phenoxyphenyl)- 1 Hepyrazolo[3,4-dlpyrimidin- 1-
yhmethyDpyrrolidine~ 1 -carbonyl }-3-(pyrrolidin-2-yhacrylonitrile;
2-{{(R}-2-{{(4-amino-3-2-fluoro-4-phenoxyphenyl}- 1 H-pyrazolo[3,4-dpyrimidin-1-
yhmethyDpyrrolidine- I-carbonyl)-3-{pyrrolidin-2-yhacrylonitrile;
{8)-2~(2-{{4-amino-3-(¢-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo[3,4-djpyrimidin-1-
vhmethylpyrrolidine- 1-carbonyl-4d-methyl-4-morpholinopent-Z-enenitrile;
R}-2-2-{{(4-amino-3-(2-fluoro-4-phenoxyphenyl}- 1 H-pyrazolof 3 4-dipyrimidin-1-
yhmethyDpyrrolidine- 1 -carbonyl-4-methyl-4-morpholinopent-2-enenitrile;
(83-2-(2~({4-amino-3-(2-fluoro-4-phenoxyphenyl}- 1 H-pyrazolo{ 3,4-d)pyrimidin-1-
yhmethyDpyrrolidine- I -carbonyl}-3-{1-({dimethylaminoymethyvijcyclopentyDacrylonitrile;
(R3-2-2-({4-amino-3-2-fluoro-4-phenoxyphenyli- 1 H-pyrazolof 3 4-dpyrimidin- 1 -
yhmethylpyrrolidine- 1 -carbonyl}-3-(1-{{dimethylamino)methyljoyclopentyDacryloniirile;
(83-2-C-((d-amino-3-C-{luoro-d-phenoxyphenyl}- | H-pyrazolo[3,4-d]pyrimidin-1-
yvhmethyhpyrrolidine-1 -carbonyl}-3-(1-methylpiperidin-4-vhacrylonitrile;
(R}-2-(2-((4-amino-3-2-fluoro-4-phenoxyphenyl)-1H-pyrazolo{3,4-djpyrinudin- 1 -
yhmethyDpyrrolidine- 1 -carbonyl)-3-(1-methylpiperidin-4-yhacrylonitrile;
(8)-2-(2-({(4-amino-3-2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo{3,4-dipyrimidin-1-
yhmethylipyrrolidine- 1-carbonyl}-3-(tetrahydro-2H-pyran-4-yhacryloniirile;
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(R)-2-(2-({4-amino-3-(2-fluoro-4-phenoxyphenyly- 1 H-pyrazolo]3,4-dlpyrimidin- 1 -
yhmethyDpyrrolidine- -carbonyl}-3-(tetrabydro-2H-pyran-d-yhacrylonitrile;

(5)-2-(2-({(4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo[3,4-djpyrimidin-1-
yiymethylipyrrolidine- 1-carbonyl)-3-(piperidin-4-yacrylonitrile;

(R)-2-(2~{{4-amino-3-(Z-fluoro-4-phenoxypheny)- 1 H-pyrazolo{3 4-dlpyrimidin-1-
yimethyDpyrrolidine- 1 -carbony!)-3-(piperidin-4-ylacrylonitrile;

2-{{8)-2-{{4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo[ 3 4-d]pyrimidin-1-
vimethyDpyrrolidine- L -carbony)-3-(piperidin-3-yhacrylonitrile;

2-{(R}-2-{{4-amino-3-(2-flucro-4-phenoxyphenyh)-1H-pyrazolo{3,4-djpyrimidin-1-
yhmethylipyrrolidine-1-carbonyl)-3-(piperidin-3-ylacryvioniirile;

(8)-2-(2-({4~amino-3-(4-(2,3-diflvorophenoxy)}-2-fluorophenyl - 1H-pyrazolo{3,4-
dipyrimidin-1-ylimethylpyrrolidine- 1 -carbonyl}-4-methylpent-2-enenitrile;

{(R3-2-(Z2-((d-amino-3-{4-(2,3-diflusrophenoxy)-2-fluorophenyly- 1 H-pyrazolo] 3,4~
dipyrimidin-1-yDmethyDpyrrolidine- L -carbonyl}-4-methylpent-2-enenitrile;

(83-2-(2-({4-amino-3-(4-(2,3-diflucrophenoxy)-2-Huorophenyl}- IH-pyrazolo{3,4-
dipyrimidin- 1 -yDmethyDpyrrolidine- 1 -carbonyl)-4,4-dimethylpent-2-enenitrile;

(R)-2-2-{{4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyD- 1 H-pyrarolo{3,4-
dipyrimidin-1-yDmethyDpyrrolidine-1 carbonyi}-4,4-dimethylpent-2-enenitrile;

(8)-4-amino-2-(2-{{4-amino-3-{(4-2,3-difluorophenoxy)-2-fluorophenyl - 1 H-
pyrazolol3 4-dipyrimidin- I-vlimethylpyrrolidine- 1 -carbonyl-d-methylpent-2-enenitrile;

(R)-4-amino-2-(2-{{4-amino-3-(4-(2,3-difluorophenoxy }-2-fluorophenyl}- 1 H-
pyrazolof3 . 4-dipyrimidin-1-yDmethyipyrrolidine- 1-carbonyi)-4-methyipent-2-enenitrile;

(S)-2-(2-{{4~amino-3-(4-(2 3-difluorophenoxy)-2-fluorophenyl)- IH-pyrazolo{3,4-
dipyrimidin- L-yDmethyDpyrrolidine--carbonyD-4-methyl-4-(methylamino)pent-2-enenitrile;

(R3-2-2-({4-amino-3-{4-{2 3-difluorophenoxy)-2-flucrophenyl}- 1 H-pyrazolo[3,4-
dipyrimidin--yDmethyDpyrrolidine- | -carbonyi}-4-methyl-4-{methylamino)pent-2-enenitrile;

{83-2-2-({4-amino-3-(4-(2,3-difluorophenoxy}-2-fluorophenyl}- 1 H-pyrazolo{3,4-
dipyrimidin- 1 -yDimmethypyrrolidine- 1 -carbonyl}-4-(dimethylamino}-4-methylpent-2-
enenitrile;

(R}3-2-(2-({4-amino-3-{4-(2,3-difluorophenoxy-2-flucrophenyl}- 1 H-pyrazolo[ 3,4-
dipyrimidin--yhmethyDpyrrolidine- L -carbonyvi}-4-(dimethylamino)-4-methvipent-2-
enenitrile;

{8)-2-(2-{{4-amino-3-(4-(Z,3-diflucrophenoxy}-2-fluorophenyi}- 1 H-pyrazolof 3,4~
dipyrimidin-I-yDmethyDpyrrolidine- T carbonyl)-4-(ethylamino}-4-methylpent-2-enenitrile;
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(R)-2-(2-{{(4-amino-3-(4-(2,3-diflworophenoxy}-2-fluorophenyl)- 1 H-pyrazolo{3,4-
dipyrimidin-i-yDmethyDipyrrolidine- 1-carbonvlj-4-{ethvlamino}-4-methylpent-2-enenitrile;

(8)3-2-C-({4~amino-3-{4-(2 3-difluorophenoxy)-2-flucrophenyl - 1 H-pyrazolof3,4-
dipyrimidin-1-yDmethyDpyrrolidine- 1 ~carbonyD-4-(isopropylamino)-4-methylpent-2-
enenitrile;

(R} 2-2-{{(d-amino-3-{4-(2 3-diflucrophenoxy)-2-fluorophenyl}- 1 H-pyrazola{3,4-
dlpyrimidin-~-yhmethyDpyrohdine- L-carbonyl)-4-(sopropylamino)-4-methylpent-2-
enenitrile;

{8)-2-(2~({4-amino-3-(4-(2 3-difluorophenoxy)-2-fluorophenyl)- IH-pyrazolof3,4-
dipyrimidin-1-yDmethyhpyrrolidine-1-carbony!-4-{cyclopropylamino}-4-methylpent-2-
enenitrile:

R3-2-2-({(4-amino-3-(4-{2,3-difluorophenoxy)-2-fluorophenyi - 1 H-pyrazolo]3,4-
dlpyrimidin~-1-yvhmethyDpyrrolidine- L -carbonyl}-4-(cyclopropyvlamino)-4-methyipent-2-
enenitrile;

{8)-2-(2~{{4-amino-3-(4-(2,3-difluorophenoxy}-2-fluorophenyl)- 1 H-pyrazolof3,4-
dipyrimidin- -yDmethyDpyrrolidine- L -carbony D-4-{(2-methoxyethyDamino}-4-methylpent-
Z-cnenitrile;

R)-2-2-({4-amino-3-(4-(Z,3-difluorophenoxy)-2-flucrophenyl}- IH-pyrazolo{3,4-
dipyrimidin-1-yhHmethyDpyrrolidine-~ L-carbonyl}-4-((Z-methoxyethylDamino)-4-methyipent-
2-enenitrile;

{§)-2-(2-{{4-amino-3-(4-(2,3-diflucrophenoxy}-2-fluorophenyl}- 1 H-pyrazolof3.4-
dipyrimidin-I-ylmethyDpyrrolidine- 1 -carbonyl)-4-ethoxy-4-methylpent-2-enenitrile;

(R3-2-2~{{(d-amino-3-(4-(2,3-difluorophenoxy)-2-flucrophenyl}- 1 H-pyrazolo{3.4-
dipyrimidin-1-ymethylpyrrolidine-1 -carbonyl}-4-ethoxy-4-methyipent-2-enenitrile;

(83-2-(2-{(d-amino-3-{4-2 3-difluorophenoxy - 2-fluorophenyl}- 1H-pyrazolof3,4-
dipyrimidin-1-yDmethylpyrrolidine- 1 -carbonyl)-3-(1-aminocyclopropyhacrylonitrile;

(R}-2-(2-((4-aminc-3-(4-(2,3-difluorophenoxy}-2-flucrophenyl)- I H-pyrazolo{ 3.4~
dipyrimidin-1-yDmethyDpyrrolidine- I -carbony)-3-(L-aminocyclopropylacrylonitrile;

{(83-2-(2-{(4-amino-3-(4-(2 3-diflucrophenoxy)-2-flucrophenyi)- 1 H-pyrazolo{3,4-
dlpyrimidin-1-yDmethyDpyrrolidine- 1 -carbonyi}-3-(1-
{methylaminojeyclopropylacrylonitrile;

(R)}-2-(2-({(4-amino-3-(4-2 3-difluorophenox v)-2-fluorophenyl}- 1 H-pyrazolol 3 4-
dlpyrimidin-1-vhmethyDpyrrolidine- T -carbonyl)-3-(1-

{methyvlamino)cyclopropyhacrylontirile;
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{S)-2-(2-{{4-amino-3-(4-(2,3-difluorophenoxy}-2-fluorophenyl)- 1H-pyrazolo[3,4-
dipyrimidin- -vmethyDpyrrolidine- L carbonyl)-3-(I-(ethylamino)eyclopropyDacryiomirile;

(R)-2-(2-{{4-aminc-3-(4-(2,3-difluorophenoxy)-2-fluorophenyly- 1 H-pyrazolo{3.4-
dipyrimidin-1-yhmethyllpyrrolidine- 1 -carbonyl}-3-(1 -{ethylaminojcyclopropylacrylonitrile;

(83-2-2-{{4~amino-3-(4-(2,3-difluorophenoxy)}-2-fluorophenyl}- HH-pyrazolo[3,4-
dipyrimidin-1-yDmethylpyrrolidine- 1-carbonyD-3-(1~
{isopropyvlamina)eyclopropylacrylonitrile;

{(R}3-2-(Z-{{(d-amino-3-{4-{2 3-difluorophenoxy)-2-fluorophenyl}-  H-pyrazolo] 3,4~
dipyrimidin-1-yDmethylipyrrolidine-1 -carbonyl}-3-(1-
(isopropylaminoieyclopropyhacrylonitrile;

2-{(8)-2-({4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl)- tH-pyrazolof3,4-
dipyrimidin-1-yDmethyDpyrrolidine- 1-carbonyD-3-(pyrrolidin-2-yDacrylonitrile;

2-{(R-2-((4-amine-3-{4-(2,3-difluorophenoxy)-2-fluorophenyl - 1 H-pyrazolo{ 3,4-
dipyrimidin-1-ymethyDpyrrolidine- L-carbonyi}-3-(pyrrolidin-2-yDacrylonitrile;

(8)-2-(2-({4-amino-3-(4-(2,3-difluorophenoxy}-2-fluorophenyl}- 1H-pyrazolof 3,4~
dlpyrimidin-I-yhmethylpyrrolidine- 1 -carbonyl)-4-methyl-4-morpholinopent-2-enenitrile;

(R)-2-(2~({4-amino-3-(4-(2,3-difluorophenoxy)-2-flucrophenyl)- 1 H-pyrazolof3,4-
dipyrimidin-1-yDmethyDpyrrolidine-1-carbonyl}-4-methyl-4d-morpholinopent-2-enenitrile;

{(8§)-2-(2-{{4-aming-3-(4-(2,3-difluorophenoxy}-2-flucrophenyl)- 1H-pyrazolof3,4-
dipyrimidin-1-ylimethyDpyrrolidine- 1 -carbonyi)-3-(1-
{{diethylamino)methylicyclopentyDacryionitrile;

R)-2-2-{{4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl)-1H-pyrazolo[3,4-
dipyrimidin-1-yDmesthylipyrrolidine- 1-casbonyi)-3-(1-
{{diethylaminoymethyDeyclopentyDacrylonitrile;

(§)-2-(2-{{4d-aroino-3-(4-(2,3-difluorophenoxy}-2-tluorophenyl)- 1tH-pyrazolof3,4-
dipyrimidin-1-ylimethyDpyrrolidine- 1 -carbonyi}-3-(1-
{{dimethylaminoymethyDeyelopentyDacryvlonitrile;

(R)-2-2-{{4-amino-3-(4-(2,3-difluorophenoxy)-2-flucrophenyl}-1H-pyrazolof 3. 4-
dipyrimidin-1-yDmethyDpyrrolidine~ L -carbonyl}-3-(1-{((dimethylamino)-
methyleyclopentyhacrylonitrile;

{8§)-2-(2-{{4-arnino-3-(4-(2,3-difluorophenoxy}-2-fluorophenyl}- 1H-pyrazolof 3,4~
dlpyrimidin-I-yhmethyDpyrrolidine- L-carbonyl}-3-{1-methylpipenidin-d-yiacrylonitrile;

R)-2-(2-{{4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl}- 1H-pyrazolo{3,4-
dlpyrimidin-1-yDmethylipymrolidine- 1 -carbonyl}-3-(1-methylpiperidin-4-yhacrylonitrile;
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(8)-2-2-{{4-amino-3-(4-(2,3-difleorophenoxy)-2-fluorophenyl)- 1 H-pyrazolo{3,4-
dipyrimaidin-1-yUmethyDpyrrolidine- 1 -carbonyl-3-(tetrabydro-2H-pyran-4-yDacrylonitrile;
R}-2-(2-({4-amino-3-(4-(2 3-diflucrophenoxy)-2-fluorophenyl}- IH-pyrazolo]3,4-
dipyrimidin-1-yDmethylpyrrolidine- 1 -carbonyl)-3-(tetrahydro-2H-pyran-4-yDacrylonitrile;
{83-2-(2-{{4-amino-3-(4-(Z,3-difluorophenoxy}-2-flucrophenyl}- 1H-pyrazolo{ 3,4~
dipyrimidin-1-yDmethyDpyrrolidine- I -carbonyl)-3-(piperidin-4-yDacrylonitrile;
{(R)}-2-02-({(d-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl)- 1 H-pyrazolo{3,4-
dipyrimidin-1-yDmethyDpyrrolidine- 1 -carbonyl}-3-{piperidin-4-yDacrylonitrile;
2-{{8)-2-({4-amino-3-(4-(2 3-difluorophenoxy)-2-fluorophenyl)- IHopyrazolof3,4-
dipyrimidin--yDmethyDpyreolidine-1 -carbonyl)-3-(piperidin-3-yDacrvioniinle;
2-((R}-2-({4-amino-3-{4-(2,3-difluorophenoxy)-2-fluorophenyl}- | H-pyrazolo{3,4-
dipyrimidin-1-ylimethylpyrrolidine- 1 -carbonyl}-3-(piperidin-3-ylacryionitrile;
(R3-2-(3-(4-amino-3-2-fluoro-4-phenoxyphenyl)- 1H-pyrazolo[3,4-dpyrimidin-1-
yhipiperidine-1-carbonyl}-4-methylpent-2-cnenitrile;
(8)-2-(3-{4-amino-3-{2-flucro-4-phenoxyphenyh)- 1 H-pyrazolo{3 4-dlpyrimidin- 1~
yhipiperidine- 1-carbonyl-4-methylpent-2-enenitrile;
(R}-2-(3-(4-amine-3-(2-fluoro-4-phenoxyphenyl}- 1 H-pyrazolof 3 4-d]pyrimidin-1-
yvhpiperidine-1-carbonyl)-4.4-dimethylpent-2-cnenitrile;
(8)-2-(3-(4-amino-3-( 2-fluoro-4-phenoxyphenyl}- 1 H-pyrazolo{3,4-dipyrinidin-1-
yhpiperidine-I-carbonyi}-4,4-dimethylpent-2-enenitrile;
(R)-4-amino-2-(3-(4-amino-3-2-fluore-4-phenoxyphenyi)- 1 H-pyrazolof3,4-
dipyrimidin-I-yDpiperidine- 1 -carbonyl -4-methyipent-2-enenitrile;
(S)-4-amino-2-3-{4-amino-3-2-fluoro-d-phenoxyphenyl)- 1 H-pyrazolof 3 ,4-
dipyrimidin-1-yDpiperidine-1-carbonyl)-4-methylpent-2-enenitrile;
(R}-2-(3-(4-amino-3-2-fluoro-4-phenoxyphenyl)- HH-pyrazolof3,4-dlpyrimidin-1-
yhpiperidine- I-carbonyi}-4-methyl-4-{methylamino)pent-2-enenitrile;
{8)-2-(3-{4-amino-3-(2-flucro-4-phenoxyphenyl)- 1 H-pyrazolof 3 4-dipyrimidin- 1 -
vilpiperidine- 1-carbonyl)-4-methyl-4-(methviaminopent-2-enenitrile;
(R}-2-(3-(4-amino-3-(4-(2,3-difluorophenoxy }-2-fluorophenyl}- IH-pyrazolof3,4-
dipyrimidin-1-yi)piperidine- | -carbonyl}-4-{dimethylamino}-4-methylpent-2-enenitrile;
{(53-2-G-(d-amino-3-(4-(2, 3-diflucrophenoxy }-2-fluorophenyl}- 1 H-pyrazolof3,4-
dipynmidin-1-yDpiperidine-1-carbonyl}-4-(dimethylamino)-4-methylpent-2-enenitrile;
{R}-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)- IH-pyrazolo]3,4-djpyrimidin- 1~
yvhpiperidine-1-carbonyl)-4-(ethylamino}-4-methylpent-2-enemitrile;
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(8)-2-(3~{4-amino-3-2-fluoro-4-phenoxyphenyl- 1 H-pyrazolof3 4-djpyrimidin-1-
ylpiperidine-1-carbonyl}-4-{cthylamino)-4-methylpent-Z-enenitrile;
(R)-2-(3-(4-amino-3-2-fluoro-4-phenoxyphenyl)- 1H-pyrazolo[3.4-djpyrimidin- 1
yvhpiperidine- -carbonyl)-4-(sopropylamino -4-methyipent-2-enenitrile;
{8)-2-(3-{4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1H-pyrazolof 3,4-djpyrimidin-1-
viipiperidine- 1-carbonyli)-4-(isopropylamino}-4-methylpent-2-enenitrile;
(R}-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)- tH-pyrazolof3,4-dipyrimidin-1-
yljpiperidine-1-carbonyi}-4-{cyclopropylamino)-4-methylpent-2-eneniirile;
(83-2-3-{d-amino-3-(2-fluoro-4-phenoxyphenyl)- {H-pyrazolof3,4-d]pyrimidin-1-
yhpiperidine- 1 -carbonyi)-4-{cyclopropylaming)-d-methylpent-2-enenitrile;
{R}-2-(3-(4-amino-3-2 -ﬂusmn-'%—phenoxyphenyi)~ 1H-pyrazole{3,4-djpyrimidin-1-
viipiperidine- I-carbonyl}-4-((2-methoxyethyljamino)-4-methylpent-2-enenitrile;
(8)-2-(3-{4-amino-3-(2-fluoro-4-phenoxyphenyi)y- 1 H-pyrazolo[ 3 4-djpyrimidin-1-
ylpiperidine- 1 -carbonyl}-4-({2-methoxyethyllamino i-4-methyipent-2-enenitrile;
R)2-(3-{4-amino-3-(2-flucro-4-phenoxyphenyl}- 1H-pyrazolof 3,4-d]pyrimidin-1-
yhpiperidine- 1 -carbonyl}-4-ethoxy-4-methylpent-2-enenitrile;
(8)-2-(3-(4-amino-3-2-fluoro-4-phenoxypheny)- IH-pyrazolo[3,4-dlpyrimidin-1~
ylipiperidine- 1 -carbonyi)-4-cthoxy-4-methylpent-Z2-enenitrile;
{R3-2-G-(4-amino-3-2-fluorg-4-phenoxyphenyl - I H-pyrazolo]3,4-dlpyrinidin- I -
yhipiperidine- L -carbony!}-3-(1 -aminocyclopropyhacrylounitile;
(83-2-(3-{4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1H-pyrazolof 3, 4-dlpyrimidin-1-
yDpiperidine-1-carbonyi}-3-(1-aminocyclopropylacrylonitrile;
(R)-2-(3~{4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1H-pyrazolo[3,4-djpyrimidin-1-
yiipiperidine- 1 -carbonyi)-3-(1-(methylamino)cyclopropylacrylonitrile;
{8}-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyvi)- 1H-pyrazolo] 3,4-dlpyrimidin-1-
yhpiperidine- L -carbonyl-3-(1 -(methylaminoeyclopropyDacrvionitale;
R}2-(3~{4-amino-3-(2-flucro-4-phenoxyphenyl}- 1 H-pyrazolo3,4-djpyrimidin-1-
yhpiperidine- 1-carbonyl}-3-(1-{ethylaminojcyclopropyDacryionitrile;
(8)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyh- 1H-pyrazolof3,4-dipvrimidin-1-
vijpiperidine- 1 -carbonyl)-3-(1-{ethylamino e yclopropylacrylonitrile;
R}-2-3-(4-amino-3-(2-Duoro-4-phenoxyphenyl - 1H-pyrazolol 3 4-dipyrimidin-1-
yhpiperidine-1-carbonyi-3-(1-(sopropylaminojeyclopropyDacrylonitrile;
(83-2-(3-(4-amino-3-2-fhuoro-4-phenoxyphenyiy- | H-pyrazolo{3,4-dipyrimidin- 1 -

yhpiperidine- 1-carbonyl)-3-(1-Gsopropylaminocyelopropyllacryionttrile;
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2-({R)-3-{4-amino-3-(2-fluoro-4-phenoxyphenyh)- 1H-pyrazolol3,4-djpyrimidin-1-
yhpiperidine-1-carbonyi}-3-(pyrrolidin-2-yhacrylonitrile;
2-((S)-3-(4d-amino-3-2-luoro-4-phenoxyphenyl)- IH-pyrazolo[3,4-dipyrimidin- 1~
yhipiperidine- L -carbonyl}-3-(pyrrolidin-2-vhacrylonitrile;
{§)-2-(3-{4-amino-3-(2-fluoro-4-phenoxyphenyl}- 1 H-pyrazolof 3,4-d}pyrimidin-1-
ylpiperidine- I -carbonyi}-4-methyl-4-morpholinopent-2-enenitrile;
(R}-2-(3-(4-amino-3-(2-fluoro-d-phenoxyphenyl)- {H-pyrazolof 3,4-dlpyrimidin-1-
yhpiperidine- 1 -carbonyl}-3-(1-((disthylamno methyl-cyclopentyhacrylonitrile;
(S)-2-(3-(4-amino-3-2-fluoro-4-phenoxyphenyl)- IH-pyrazolo 3,4-dpyrimidin-1-
yhipiperidine- § ~carbonyh-3-{1-({dicthylamino)ymethyl)-cyclopentylacrylonitrile;
(R}-2-(3-(4-amino-3-2-fluore-4-phenoxyphenyl)- 1 H-pyrazolof3 4-dlpyrimidin- I -
yhipiperidine- -carbonyl}-3-{1 -{{dimethylaminoymethyhoyclopentyl}-acryionitrile;
{83-2-(3-{4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo{ 3, 4-d]pyrinudin-1-
yhpiperidine- 1 -carbonyl-3-(1-({dimethylaminomethyDeyclopentyli-acrylonitrile;
(R)-2-(3-(4-amino-3-(2-fuoro-4-phenoxyphenyl}- 1H-pyrazolof 3 4-dlpyrimidin-1-
yhpiperidine- 1 -carbonyl}-3-(I-methyipiperidin-4-yhacrylonitrile;
(83-2-(3~-(4-amino-3-(2-fluoro-4-phenoxyphenyl}- 1 H-pyrazolo{3,4-dlpyrimidin-1-
vhpiperiding- I -carbonyl}-3-(1-methylpiperidin-4-yilacrylonitrile;
(R)-2-(3-(4-amine-3-2-fluoro-4-phenoxyphenyl)- I H-pyrazolo[3,4-dlpyrimadin- 1~
yhpiperidine-1-carbonyl}-3-(tetrabydro-2H-pyran-4-yhacrylonitrile;
{§)-2-(3-{4-amino-3-(2-fluorc-4-phenoxyphenyl}- 1 H-pyrazolo[3.4-d]pyrimidin-1-
yhpiperidine- I-carbonyl}-3-(letrahydro-2ZH-pyran-4-yhacrylonitrile;
(R}-2-(3~(4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo{3 4-d}pyrimidin-1-
vhpiperidine-1-carbonyl)-3-(piperidin-4-yhacrylonitrile;
(83-2-(3-(4-aming-3-2-fluoro-d-phenoxyphenyly- 1 H-pyrazolo{ 3 4-djpyrimidin-1-
vhpiperidine-1-carbonyl}-3-(piperidin-4-vhacryloniinle;
2-{{R}-3-{4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1H-pyrazolo] 3. 4-djpyrimidin- 1~
yhpiperidine- 1 -carbonyl}-3-(pipenidin-3-yDacrylonitrile;
2-{{8¥3-(4-amino-3-(2-fluoro-4-phenoxyphenyl}- 1H-pyrazolof 3,4-d}pyrimidin-1-
yhpiperidine- 1 -carbonyl}-3-{piperidin-3-yacrylonitrile;
(R)-2-(3-(4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl}- 1 H-pyrazolof 3,4~
dlpyrimidin-1-yDpiperidine-1-carbonyl}-3-cyclopropylacrylonitrile;
{S)-2~-(3~(4~-amino-3-{4-{3 3-difluorophenoxy}-2-fluorophenyl}- 1 H-pyrazolof3 4-
dipyrimidin-1-yDpiperidine- I -carbonyl)-3-cyclopropylacrylonitrile;
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(R)}-2-(3-(4-amino-3-(4-(2,3-difloorophenony)-2-fluoropheny)-1 H-pyrazolo{3,4-
dipynmidin-1-v)piperidine-I-carbonyl}-4-methyipent-2-enenitrile;
{§)-2-(3-{4-amino-3-{(4-(2,3-difluorophenoxy)-2-fluorophenyi)-1 H-pyrazolo{3,4-
dipyrimidin-1-yl}piperidine-1-carbonyl}-4-methyipent-2-enenitrile;
(R)-2-(3-{4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl}- 1 H-pyrazolo[3,4-
dipyrimidin-1-ylpiperidine-1-carbonyl}-4,4-dimethylpent-2-cnenitrile;
(83-2-(3-(4-amino-3-{4-(2,3-difluorophenoxy)-2-fluorophenyi)- 1 Hepyrazolof3.4-
dipyrimidin-1-yhpiperidine- 1 -carbonyl}-4 4-dimethylpent-2-enenitrile;
{(R}-4-amino-2-(3-(4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl}- 1 H-
pyrazolo3,4-dlpyrimidin-1-ylipiperidine- 1 -carbonyl}-4-methyipent-2-enenitrile;
(8)-4-amino-2-3-{4-amino-3-(4-(2,3-difluorophenoxy)}-2-fluorophenyl)- 1 H-
pyrazolo]3,4-djpyrimidin-1-yl)piperidine- 1 -carbonyl}-4-methyipent-2-enenitrile;
(R)}2-(3-(4-amino-3-(4-(2,3-difluorophenoxy)-2-fluoropheny -1 Ho-pyrazolo{3,4-
dipyrimidin-1-yDpiperidine-1-carbonyl}-4-methyl-4-(methylamino)pent-2-enenitrile;
{§)-2-(3-{4-amino-3-(4-{2,3-difluorophenoxy)-2-flucrophenyl)-1H-pyrazolo{3,4-
dipyrimidin-1-ylpiperidine- 1 -carbonyl}-4-methyl-4-(methylamino jpent-2-enenitrile;
{(R)-2-(3-{4-amino-3-(4-{2,3-difluorophenoxy }-2-fluorophenyi}- 1 H-pyrazolo{3,4-
dipyrimidin-1-yvhpiperidine-1-carbonyD-4-(dimethylamino}-4-methylpent-2-enenitrile;
(83-2-(3-(4-amino-3-{4-(2, 3-diflucrophenoxy)-2-flucrophenyl}- | H-pyrazolo{3,4-
dipyrimidin-1-yDpiperidine-1-carbonyl}-4-(dimethylamine)}-4-methylpent-2-enenitrile;
{(R}-2-{3-{4-amino-3-(4-(2,3-difloorophenoxy)-2-fluorophenyl)- 1 Hepyrazolof 3,4~
dipyrimidin- I-ypiperidine- 1 -carbonyl}-4-(ethylamino}-4-methylpent-2-enenitrile;
{8)-2~{3-{4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl)- 1 H-pyrazolof3,4~
dipyrimidin--yhpiperidine-1-carbonyl-4-(ethylamino)-4-methylpent-2-enenitrile;
R)-2-(3-{4-amino-3-(4-(2,3-difluorophenaxy)-2-fluorophenyl}- 1 H-pyrazolo| 3.4~
dipyrimidin-1-yDpiperidine-1-carbonyl}-4-(isopropylamino}-4-methylpent-2-enenitrile;
(8)-2-(3-{4-amino-3-{4-(2,3-difluorophenoxy)-2-fluorophenyl}- 1 H-pyrazolo{ 3, 4-
dipyrimidin- 1 -yl}piperidine-1-carbonyl}-4-(isopropylamino}-4-methylpent-2-enenitrile;
{(R}3-2-(3-{4-amino-3-(4-(2,3-difluorophenoxy}-2-fluorophenyl)- 1 H-pyrazolo{3 4~
dipyrimidin-1-yl)piperidine-1-carbonyi}-4-(cyclopropylamino)-4-methyipent-2-cnenitrile;
(83-2-(3-(4-amino-3-{4-{2,3-difleorophenoxy}-2-fluorophenyl)- 1 H-pyrazolo{3,4-
dlpyrimidin-1-yDpiperidine-I-carbonyl}-4-{cyclopropylamino)-4-methyipent-2-enenitrile;
{R}-2-(3-{4-amino-3-(4-(2,3-difluorophenoxy)-2-flucrophenyl}-1H-pyrazolof3.4-
dipyrimidin-1-yDpiperidine- 1-carbonyl}-4-((2-methoxyethyllamino}-4-methylpent-2-

enenitrile;
L1218



WO 2013/191965 PCT/US2013/045266

(33-2-(3-(d-amine-3-{4-(2 3-difluorophenoxy)-2-flvorophenyl})- 1 H-pyrazolo] 3.4~
dipyrimidin-1-yDpiperidine- I-carbonyi}-4-(C-methoxyethylamino)-4-methyipent-2-
enenitrile;

{R}3-2-(3-(4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl}- 1 H-pyrazolo{3,4-
dipyrimidin-1-yvlipiperidine-1 -carhony!}-4-ethox y-4-methylpent-Z-enenitrile;

(8)-2-(3-(4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl)- 1 H-pyrazolo[3.4-
dipyrimidin-1-yDpiperidine- 1 -carbonyl}-4-sthoxy-4-methylpent-2-eneniirile;

(R)-2-(3-{4-amino-3-{4-(2,3-diflucrophenoxy}-2-fluorophenyl)- 1 H-pyrazolo{3 .4~
dipyrimidin-1-y]piperidine-1-carbonyl}-3-(1-aminocyclopropyl-acrylonitrile;

{§)-2-(3-{4-amino-3-(4-(2,3-diflvorophenoxy}-2-flucrophenyi)- 1 H-pyrazolo[3,4-
dlpyrimidin--yhpiperidine-1-carbonyl)-3-{1 -aminocyclopropyl-acrylonitrile;

(R)-2-(3-{4-amino-3-{4-(2,3-difluorophenoxy)-2-flucrophenyl - 1H-pyrazolo]3 4-
dlpyrimidin-1-yhpiperidine-I-carbonyl}-3-(1-(methylaminojeyclopropyl)-acrylonitrile;

(8)-2-(3-(4-amino-3-(4-(2,3-diflnorophenoxy}-2-fluorophenyl)- 1 H-pyrazolof3,4-
dipyrimidin-1-ylpiperidine-1 -carbonyl}-3-(1-(methylamino)eyclopropyl-acrylonitrile;

{(R}-2-(3-(4-amino-3-{4-(2 3-difluorophenoxy}-2-fluorophenyl}- 1 H-pyrazolo[3,4-
dipyrimidin-I-yiipiperidine-1-carbonyl}-3-(1-{sthylamino)cyclopropyli-acrylonitrile;

{(83-2-3-{4-amino-3-(4-(2,3-difluorophenoxy 3-2-fluorophenyl}- 1 H-pyrazolo[3,4-
dlpyrimidin- I-yDpiperidine-1-carbonyl)-3-(1 -(ethylamino)eyelopropyil-acrylonitrile;

R})-2-(3-{4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl}- 1H-pyrazolof3.4-
dipyrimidin-1-yhpiperidine- 1 -carbonyl}-3-(1-Gsopropylamino)-cyclopropylacrylonitrile;

{(8)-2-(3-{4-amino-3-(4-(2,3-diffvorophenoxy)-2-fluorophenyl)- 1 H-pyrazolo{3,4-
dipyrimidin--ylipiperidine-I-carbonyl)-3-(1-{isopropylamino}-cyclopropyhacryloniirile;

2-{{(R)-3-(4-amino-3-{4-{2,3-diflvorophenoxy-2-floorophenyl}- 1 H-pyrazolo[ 3,4~
dlpyrimidin-1-yhpiperidine- i -carbonyi}-3-(pyrrolidin-2-yhacrylonitrile;

2-({8)-3-(4-amino-3-{4-(2 3-difluorophenoxy)-2-fluorophenyl}-1 H-pyrazolo{3,4-
dipyrimidin-1-yDpiperidine-~ 1 -carbonyl}-3-(pyrrolidin-2-yhacrylonitrile;

{R}-2-(3-(4-amino-3-{4-(2 3-difluorophenoxy-2-flucropheny)- 1 H-pyrazolof3,4-
dipyrimidin-1-ylipiperidine-t-carbonyl}-4-methyl-4-morpholinopent-2-enenitrile;

(8)-2-(3-{4-amino-3-{4-(2,3-difluorophenoxy}-2-fluorophenyl)- HH-pyrazolo3,4-
dlpyrimidin-1-yDpiperidine-1-carbonyi}-4-methyl-4-morpholinopent-2-enentirile;

(R)-2-(3-{4-amino-3-(4-(2,3-difloorophenoxy - 2-flucrophenyl)- IH-pyrazola{3,4-
dipyrimidin-1-yDpiperidine- 1 -carbonyl}-3-(1 -({diethylaminojmethyl}-

cyclopentvilacrylonitrile;
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(33-2-(3-(d-amino-3-{4-(2 3-difluorophenoxy)-2-fluorophenyl}- IH-pyrazole{3,4-
dipynmidin-1-yDpiperidine-1-carbonyl}-3-(1-((diethylaminoymethyl}-
cyclopentylacryloniirile;

{(R}-2-(3-{d-amino-3-{4-(2 3-difluorophenox y)-2-fluorophenyl}- 1 H-pyrazolo{ 3,4~
dipyrimidin-1-vDpiperidine-1-carbony}-3-(1-{{dimethylamino}-
methyhcyelopentyDacrylonitrile;

(83-2-(3-(4-amine-3-{4-(2 3-difluorophenoxy}-2-flucrophenyl)- 1 H-pyrazolo{3,4-
dipynimidin-1-yhpiperidine-I-carbonyl}-3-(1-({(dimethylamino)-
methylicyclopentyDacrvionitrile;

{R}-2-(3-(4-amino-3-{(4-{2,3-difluorophenoxy j-2-flucrophenyl - | H-pyrazolo{3,4-
dipyrimidin-1-vlipiperidine-1 -carbony!}-3-(1-methylpiperidin-d-ylacrylonitrile;

{8)-2-(3-(4-amino-3-{4-(2,3-difluorophenoxy}-2-fluorophenyl)- 1 H-pyrazolo{3,4-
dipyrimidin-1-yDpiperidine-1-carbonyl}-3-(1-methylpiperidin-4-ylacrylonitrile;

(R)-2-(3-{4-amino-3-(4-(2,3-difleorophenox y)-2-fluorophenyl)- 1 H-pyrazolof 3.4+
dipyrimidin-1-yDpiperidine- I -carbonyl)-3-(tetrahydro-2H-pyran-4-vljacrylouniinle;

{8)-2-(3-(4-amino-3-(4-(2,3-diflvorophenoxy)-2-fluorophenyh)-1H-pyrazolo{3,4-
dipyrimidin-{-ylipiperidine- I -carbonyl}-3-(tetrabydro-2H-pyran-4-yhacrylonitrile;

(R}3-2-(3-{4-amino-3-(4-{2 3-difluorophenox y3-2-flucrophenyly- 1 H-pyrazolo{3,4-
dipyrimidin-1-yl)piperidine-1-carbonyl}-3-(piperidin-4-vljacryionitrile;

(83-2-(3-(4-amino-3-{4-(2 3-difluorophenox y)-2-fluorophenyl}- | H-pyrazolo{ 3,4~
dipyrimidin-1-yDpiperidine--carbonyl}-3-(piperidin-4-yhacrylonitrile;

2-({(R)-3-(4-amino-3-{4-(2 3-difloorophenoxy)-2-fluorophenyl)- I H-pyrazolo[3,4-
dipyrimidin- 1-yl}piperidine- I-carbonyl}-3-(piperidin-3-yhacrylonitrile;

2-{{8}-3-{4-amino-3-(4-(2,3-difluorophenoxy)-2-fluosrophenyl)- HH-pyrazolof3.4-
dipyrimidin-1-ylpiperidine-1-carbonyl)-3-(piperidin-3-yDacrylonitrile;

R)-2-(2-{{4-amino-3-(2-fluoro-4-phenoxyphenyl}- 1 H-pyrazolo{3 4-dipyrinidin-1-
yhmethylpyrrolidine-1-carbonyly-d-methyl-4-(pipenidin-1-yDpent-2-enenitrile;

{8)-2-(2-{{4-amino-3-2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo{3,4-djpyrimidin-1-
viimethyDpyrrolidine-1-carbonyl}-4-methyl-4-{piperidin-1-yl)pent-2-enenitrile;

(R)-2-(2-{({4-amino-3-2-fluoro-4-phenoxyphenyly-7TH-pyrrolof 2, 3-dlpyrimidin-7-
yhmethylpyrrolidine- 1 -carbonyl}-4-{dimesthylamino)-4-methylpent-2-enenitrile;

{83-2-Z-((d-amine-5-2-fleoro-d-phenoxyphenyl}- 7H-pyrrolof 2, 3-dlpyrimidin-7-
viimethyDpyrrolidine-1-carbonyl)-4-(dimethylamino}-4-methylpent-2-enenitrile;

{(R}-2-(2-({4-amino-5-(4-(2,3-diflvorophenoxy)phenyh-7TH-pyrrolof2,3-djpyrimidin-
T-yUmethylDpyrrolidine-T-carbonyl}-3-cyclopropylacrylonitrile;
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(83-2-(2-((d-amino-5-{4-{2,3-diflucrophenoxy)jphenyl - TH-pyrrolof2,3-dlpyrimidin-7-
yhmethyDipyrrolidine-1-carbonyl)-3-cyclopropylacrylonitrile;
{R)-2-(2-({4-amino-5-(4-(2 3-difluorophenoxyphenyl}-TH-pyrrolof 2, 3-dlpyrimidin-
7-yiimethylpyrrolidine- 1 -carbonyi}-4-methylpent-Z-enenitrils;
{S)-2-2~{{4-amino-5-(4-2,3-difluorophenoxy)phenyl}- TH-pyrrolo{2, 3-dlpyrimidin-7-
viimethyDpyrrolidine-1-carbonyl}-4-methylpent-2-eneniirile;
R})-2-{2-{{4-amino-5-(4-2,3-difluorophenoxyphenyD-TH-pyrrolo{Z,3-dpyrimidin-
T-yhimethyDpyrrolidine-1-carbonyl)-4,4-dimethylpent-2-enenitrile;
{8)-2-(2-{{4-amino-5-(4-(2,3-diflvorophenoxyiphenyl}-7H-pyrrolo 2,3-d]pyrimidin-7-
yimethyhpyrrolidine- 1-carbonyi}-4,4-dimethyipent-2-enenitrile;
R}-2-E-((d-amino-5-{4-2,3-difluvorophenoxyipheny-THe-pyrrolof2,3-dlpyrimidin-
T-yhmethylpyrrolidine- 1 -carbonyi}-4-{dimethylamino}-4-methylpent-2-enenitrile;
(83-2-(2-{{(4-amino-5-(4-(2,3-difluorophenoxy)phenyl - 7H-pyrrolo{ 2, 3-dipyrimidin-7-
yhmethyDpyrrolidine-1-carbonyl}-4-(dimethylamino}-4-methylpent-2-enenitrile;
(R)-2-(2-({4-amino-5-(4-phenoxyphenyl)-TH-pyrrolof 2, 3-dipyrimidin-7-
yimethyDpyrrolidine-1-carbonyl}-4-(dimethylamino)-4-methyipent-2-enenitrile;
{(8)-2-(2-({4-amino-5-(4-phenoxyphenyl - 7TH-pyrrolof 2, 3-dipyrimidin. 7-
yhmethyDpyrrolidine-1-carbonyl}-4-(dimethyvlamino)-4-methylpent-2-enenitrile;
(R)-2-(2-{{4-aminc-5-{4-phenoxyphenyl}-7H-pyrrolol 2, 3-dlpyrimidin-7-
yhmethylpyrrolidine- 1-carbonyi)-4-methylpent-2-enenitrile;
(S)-2-(2~{{4~arino-5-(4-phenoxyphenyl)-TH-pyrrolof 2 3-dlpyrimidin-7-
yhimethyhpyrrolidine-1-carbonyi}-4-methylpent-2-cnenitrile;
(R)-4-amino-2-(2-{{4-amino-5-(Z-fluoro-4-phenoxyphenyl - TH-pyrrolof 2,3~
dlpyrimidin-7-yDmethyDpyrrolidine- 1-carbonyl)-4-methylpent-2-enenitrile;
(8)-4-amino-2-(2-{{(4-amino-5-2-fluoro-4-phenox yphenyD-TH-pyrrolof 2,3~
dipyrimidin-7-yDmethylpyrrolidine- L -carbonyl}-4-methylpent-2-enenitrile;
(R)-2-(2-{{4-amino-S-(4d-phenoxyphenyl}- TH-pyrrolof2, 3-dlpyrindin-7-
yhmethylpyrrolidine-1-carbonyl)-4-(dimethylamino}-4-methylpent-2-enenitrile;
{8)-2-(2-({4-amino-5-(4-phepoxyphenyi}-7H-pyrrolof 2, 3-dipyrimidin-7-
yhmethybhpvrrolidine-1-carbonyi}-4-{dimethyvlamino}-4-methyipent-2-enenitrile;
R}-2-(2-{{4-amino-5-(4-phenoxyphenyl)-TH-pyrrolo{2,3-dlpyrimidin-7-
yhmethyDpyrrolidine- 1 -carbonyl)-4-methyl-4d-morpholinopent-2-enenitrile
{8)-2-(2-({4~-amino-5-(4-phenoxypheny}-TH-pyrrolo{ 2,3-dlpyrimidin-7-

yiimethyDpyrrolidine- i -carbonyi)-4-methyl-4-morpholinopent-2-enenitrile;
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{R)-2-(2-({4-amino-5-(4-phenoxyphenyl)-TH-pyrrolo[2,3-dlpyrimidin-7-
yhmethyDpyrrolidine- 1 -carbonyb-4-{diethylamino}-4-methylpent-2-eneniinle;
(53-2-(2-((4-amino-5-{4-phenoxypheayl)-TH-pyrrolof 2,3 -dipyrimidin-7-
yhmethylipyrrolidine- 1-carbonyi}-4-(diethylamino)-4-methylpent-2-enenitrile;
{(R)-2-(2-({4-amino-5-{d-phenoxyphenyl}-TH-pymrolo[2, 3-djpyrimidin-7-
vhmethyDpyrrolidine- 1 -carbonyh-4-ethoxy-4-methyipent-2-epenitrile;
{S)-2-(2-{{4-amino-5-(4-phenoxyphenyl}-7TH-pyrrolof 2, 3-dlpyrimidin-7-
vimethyDpyrrolidine-1-carbonyl}-4-sthoxy-4-methylpent-2-enenitrile;
(R)-N-(1-{4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo] 3, 4-djpyrimidin-1-
ylpropan-2-yi}-2-cyano-4,4-dimethyipent-2-enamide;
(8)-N-{1-{4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolof 3 4-dipyrimidin-1-
yhpropan-2-y1}-2-cyano-4,4-dimethylpent-2-enamide
{R}-N-{1-{4-amino-3-(2-fluoro-4-phenoxyphenyl}- 1 H-pyrazeolof 3,4-djpyrimidin-1-
yvipropan-2-y)-2-cyano-4-methylpent-2-enamide;
(8)-N-(1-(4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolof3,4-dipyrimidin- 1 -
ylpropan-2-yi)-2-cyano-4-methylpent-2-enamide;
R}-N-(1-{$-amino-3--fluoro-4-phenoxyphenyD- L Hepyrazolo3,4-dlpyrimidin-1-
yhpropan-2-yi)-2-cyano-4-ethoxy-4-methylpent-2-enamide;
{(S)-N-(1~{4-amino-3-(2-fluoro-4-phenoxyphenyi)- 1H-pyrazolof 3,4-dipyrimidin-1-
yhpropan-2-y1)-2-cyano-4-ethoxy-4-methylpent-2-enamide;
R¥-N-(1-{4-amino-3-2-{luoro-d-phenoxyphenyi- T H-pyrazolof 3,4-dlpyrimidin-1-
yhpropan-2-vi)-2-cyano-4-{dimethylamino}-4-methylpent-2-enamide;
(8)-N-(1-(4-aminc-3-(2-fluoro-d-phenoxyphenyly- | H-pyrazolof 3,4-dlpyrimidin- 1
yhpropan-2-y)-2-cyano-4-(dimethylamino)-d-methylpent-2-enamide;
2-{(R3-2-({(4-amino-3-(2-fluoro-4-phenoxyphenyly-1H-pyrazolo 3 4-dipyrimidin-1-
yhimethyllpyrrolidine-1-carbonyl}-3-((8}-pyrrolidin-2-ylacrylonitrile;
2-{(RY-2-((4-amino-3-2-{luoro-4-phenoxyphenyh-1H-pyrazolo3 4-dlpyrimadin-1-
yhmethylpyrrolidine- 1 -carbonyl)-3-{(R}-pyrrolidin-2-yiacryloniirile;
(R)}-4-amino-N-{1-{4-amino-3-2-fluooro-4-phenoxyphenyl - 1H-pyrazolo{3,4-
dipyrimidin-1-yDpropan-2-yl}-2-cyano-4-methylpent-2-enamide;
(8)-4-amino-N-{1-{4-ammino-3-(2-fluoro-4-phenoxyphenyl)- 1H-pyrazolo[3.4-
dlpyrimidin-1-yDpropan-2-yl)-2-cyano-4d-methylpent-2-enamide;
N-(2-(4-amino-3-{4-phenoxyphenyl)- 1 H-pyrazolof 3 4-dlpyrimidin- I -yDethyl}-2-

cyano-3-cyclopropyvi-N-methylacrylamide;
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{(R}3-2-(2-({(4~amino-3-(2-fluoro-4-phenoxyphenyl}- 1H-pyrazolof3,4-dpyrimidin-1-
yhmethylpyrrolidine- 1 -carbonyi)-4-methyl-4-(piperidin- 1 -vi)pent-2-enenitrile;
(83-2-2-({4-amino-3-(2-fluoro-4-phenoxyphenyl}-  H-pyrazolol3,4-dlpyrimidin-1-
yhmethyhpyrrolidine-l-carbonyl)-4-methyl-4-(piperidin- I-yljpent-2-cnenitrile;
{8)-N-(1-{4-amino-3-(2-fluorc-4-phenoxyphenyl)- 1 H-pyrazolo[3,4-dipyrimidin-1-
yhpropan-2-yl)-2-cyano-4,4-dimethylpent-2-enamide;
{(8)-N-{1-{4-amino-3-2-fluoro-4-phenoxyphenyi}- 1 H-pyrazolo] 3,4-dlpyrimidin-1-
vhpropan-2-yi)-2-cyano-4-methylpent-2-enamide;
{S)-N-(1-(d-amino-3-{2-fluore-4-phenoxyphenyl}- IH-pyrazolo[3,4-djpyrimidin- 1~
vijpropan-2-yl}-2-cyano-4-(dimethylamino)}-4-methylpent-2-enamide;
(8¥3-N-{1-(4-amino-3-(2-fluoro-4-phenoxyphenyl}-1 H-pyrazolo[3,4-dlpyrimidin-1 -
yhpropan-2-yi}-2-cyano-4-ethoxy-4-methylpent-2-enamide;
{8)-4-amino-N-(1-(4-amino-3-(2-fluoro-4-phenoxypheny-1H-pyrazolo[3,4-
dipyrimidin-1-yDpropan-2-y1}-2-cyano-4-methylpent-2-enamide;
{§)-N-(I-(4-amino-3-(2-flucro-4-phenoxyphenyl}- I H-pyrazolo[3,4-dipyrimidin- 1~
yilpropan-2-yli-2-cyano-3-cyclopropylacrylamide; .
2R -2-[{4-amino-3-2-fluoro-4-phenoxy-phenyDpyrazolo3,4-dipyrimidin-1-
ylimethyl}- pyreolidine-1-carbonyl}-3-(3-methyloxetan-3-yhprop-2-enenitrile; or
2-{(283-2-{{4-amino-3-(2-fluore-4-phenoxy-pheny Dpyrazolo[3,.4-dlpyrimidin-1-
ylimethyl]- pyrrolidine- 1-carbonyl]-3-(3-methyvloxetan-3-yhiprop-2-enenitrile;
or a mixture of R and § isomers;
or an individual (E) or (£} isomer therect,
or a pharmaceutically acceptable salt thereof.
64, The formulation of any of previcus embodiments 34-52 wherein the compound is:
(83-2-2-({4-amino-3--fluore-4-phenoxyphenyl)- IH-pyrazolof3,4-dlpyrimidin- 1~
yhmethyDpyrrolidine-T-carbonyl)-3-cyclopropylacryloniixile;
(R}-4-amino-2-(2-{{4-amino-3-(2-fluoro-4-phenoxyphenyl})- 1 H-pyrazolo]3,4-
dipyrimidin-1-yhimethyl}pyrrolidine- 1 -carbonyl}-4-methylpent-Z-enenitrile;
R)}-4-amino-2-(2-{({4-amino-3-{4-(2,3-difluorophenoxy-2-flucrophenyl}- 1H-
pyrazolol3,4-dipyrimidin- I -yDmethylpyrrolidine- 1 -carbonyl}-4-methyipent-2-enenitrile;
(8)-2-(2~({4-amino-3-2-fluoro-4-phenoxyphenyl)- 1H-pyrazolof 3,4-dlpyrimidin-1-
yhmethvDpyreolidine-1-carbonyl-4-methyl-4-morpholinopent-2-enenitrile;
(R}-2-(2-({4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolof 3, 4-dlpyrimidin-1-

yhmethyDpyrrohdine- -carbonyl}-4-methyl-4-morpholinopent-2-enenitrile;
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{R)-2-(3-{4-amino-3-(4-(2 3-difluorophenoxy-2-fluorophenyl}- 1 H-pyrazelof3 4-
dipyrimidin-1-yi}piperidine-1-carbonyl-4-methyipent-2-enenitrile;
(R}-2-(3-{4-amino-3-(4-(2,3-difluorophenoxy)-2-flucrophenyl)- 1 H-pyrazolof3 4-
dipyrimidin-1-yDpiperidine-i-carbonvi}-4-sthoxy-4-methylpent-Z-enenitrile;
(R)-2-(3~{(4~amino-3-2-fluoro-4-phenoxyphenyl- IH-pyrazolo{3,4-dlpyrimidin-1-
yhipipendine- 1 -carbonyl)-4-cthoxy-4-methylpent-2-enenitrile;
{R}-2-(3-(d-amine-3-(2-fluoro-4-phenoxyphenyly- IH-pyrazolo] 3,4-dipyrimidin- 1 -
vipiperidine- I-carbonyl)-4,4-dimethyipent-Z-enenitrile;
(R)-2-(3-(4-amino-3-(2-flucro-4-phenoxyphenyi)- 1H-pyrazolo{3,4-dlpyrimidin-1-
yhpiperidine- 1-carbonyl}-4-methylpent-2-enenitrile;
(R)-2-(3~{4-amino-3-2-fluoro-4-phenoxyphenyl)- 1H-pyrazolo{3 4-dipyrimidin-1-
yhipiperidine- I -carbonyl}-4-methyl-4-morpholinopent-2-enenttrile; or
{R}-2-G-(4-amino-3-{2 3-diflucro-4-phenoxyphenyl - 1 H-pyrazolof 3, 4-d]pyrimidin-1-
yhpiperidine- I-carbonyl}-4-methyl-4-morpholinopent-2-enenitrile;
or a mixture of R and S isomers;
or an individual (E) or (£) isomer thereof;
or a pharmaceutically acceptable sall thereofd
63. The formulation of any of previous embodiments 34-52 wherein the at least one
compound is chosen from ;
(R-4-amino-2-(2-{{4-amino-3-(2-{luoro-4-phenoxyphenyli-1H-pyrazolof3,4-
dipyrimidin- -yDmethyDpyrrolidine-L-carbonyl }-4-methylpent-2-enenitrile;
{S)-4-amino-2-(2-((4-amino-3-(2-fluoro-4-phenoxyphenyl}- 1 H-pyrazolof3,4-
dlpyrimidin- I-yDmethylipyrrolidine- I -carbonyl)-4-methylpent-2-eneniirile;
{8)-2-2-{{4-amino-3-2-fluoro-4d-phenoxyphenyl}- 1 H-pyrazolof 3 4-djpyrimidin-1-
yhmethylpyrrolidine-1-carbonyl}-4-methyl-4-morpholinopent-2-enenitrile;
(R)-2-(3-{(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo{ 3,4-dipyrimidin-1-
yhipiperidine-1-carbonylj-4-ethoxy-4-methylpent-2-enenitrile;
R)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1H-pyrazolo{3,4-dlpyrimidin-1-
yvhpiperidine-1-carbonyl)-4,4-dimethylpent-2-enenitrile;
and/or an individual (8} or (£} 1somer thereof;
and/or a pharmaceutically acceptable salt thereof.
68, A method of treating a disease treatable by inhibition of a kinase in a patient, which
method comprises administering to the patient in recognized need thereof, a formulation of
any of previous embodiments 1-66.

67.  The method of previous embodiment 67 wherein the kinase 1s BTK
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68.  The method of previcus embodiment 66 or 67 wherein the disease ireatable by
inhibition of a kinase in a patient is an inflammatory diseasse or cancer and the formulation is
administered optionally in combination with one or more anticancer or anti-inflammatory
agent.

69.  The method of previous embodiment 66 or 67 wherein the diseass treatable by
inhibition of a kinase in a patient is rheumthoid arthritis, lupus, Sjogren’s disease, psoriasis or
asthma or levkemia, and the formmlation is administered optionally in combination with one
or more anticancer or ant-inflanmmatory agent.

70, The method of any of previous embodimments 66-69 wherein the formulation contains
a therapeutically effective amount of said cormpound.

7L The formulation of any of previous embodiments 1-65 wherein the formulation
contains a therapeutically effective amownt of said compound.

Definitions:

Unless otherwise stated, the following terms used in the specification and claims are
defined for the purposes of this Application and have the following meaning:

"Alkyl” means a linear saturated monovalent hydrocarbon radical of one to six carbon
atoms or a branched saturated monovalent hvdrocarbon radical of three o six carbon atoms,
e.g., methyl, ethyl, propyl, 2-propyl, butyl (including all isomeric forms), penty! (nchuding
all isomeric forms), and the like.

"Alkynyl” means a linear saturated monovalent hydrocarbon radical of two to six
carbon atoms or a branched saturated monovalent hydrocarbon radical of theee (o six carbon
atoms that contains a triple bond, e.g., ethynvl, propynyl, 2-propyayl, butynyl (ncluding all
isomeric forms), pentyayl (including all isomeric forms), and the like.

"Alkylene” means a linear saturated divalent hydrocarbon radical of one to six carbon
atoms or a branched saturated divalent hydrocarbon radical of three 10 six carbon atoms
unless otherwise stated e.g., methylene, ethylene, propyiene, 1-methylpropyiene, 2-
methylpropylene, butylene, pentylene, and the like.

"Alkylthio” means a -SR radical where R is alkyl as defined above, e.g., methylthio,
ethyithio, and the like,

" Alkylsalfonyl” means a -8R radical where R is alkyl as defined above, e.g.,
methyisulfonyl, ethylsulfonyl, and the like.

"Aminoe” means a -NH,.

"Alkylamino” means a ~-MNHR radical where R is alkyl as defined above, e.g.,

methylaminge, ethylamino, propylamino, or 2-propylamino, and the like.
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"Alkoxy” means a2 -OR radical where R is alkyl as defined above, e.g., methoxy,
ethoxy, Propoxy, Or 2-propoxy, #i-, iso-, of feri-butoxy, and the like.

“Alkoxyalkyl” means a linear monovalent hydrocarbon radical of one to six carbon
atoms or a branched monovalent hydrocarbon radical of three to six carbons substituied with
at least one alkoxy group, for example one or two alkoxy groups, as defined above, e g, 2-
methoxyethyl, I-, 2, or 3-methoxypropyl, 2-ethoxyethyl, and the like.

"Alkoxycarbonyl” means a ~-C(OYOR radical where R is alkyl as defined above, e.g.,
methoxycarbonyl, ethoxycarbonyl, and the like.

"Aminccarbonyl” means a ~CONRR radical where R is independently hydrogen,
alkyl, or substituied alkyl, each as defined herein and R’ is hydrogen, alkyl, eycloalkyl,
cycloalkylalkyl, aryl, aralkyl, heteroaryl, heteroaralkyl, heterocyclyl, heterocycliyialkyl, or
substituted alkyl, each as defined herein and wherein the aryl, heteroaryl, or heterocyclyl
ring either alone or part of another group e.g., aralkyl, is optionally substituted with one,
two, or three substituents independently selected from alkyl, hydroxy, alkoxy, hale,
haloalkyl, haloalkoxy, carboxy, alkoxycarbonyl, alkyicarbonyl, cyano, -CONH,,
alkylaminocarbonyl, dialkylaminocarbonyl, or substituted alkylaminocarbonyl, s.g., -
CONH;, methylaminocarbonyl, 2-dimethvlaminocarbonyl, and the like. When R is
hydrogen and R’ is alkyl in ~CONRR’, the group is also referred to herein as
atkylaminocarbony! and when R and R’ are both alkyl in ~CONRR’, the group is also
referred to herein as dialkylaminocarbonyl. When R is hydrogen and R is substituted alkyl
in ~CONRR’, the group is also referred to herein as substituied alkylaminocarbonyl.

" Aminosulfonyl” means a ~SO,NER’ radical where R is independently hydrogen,
alkyl, or substitoted alkyl, each as defined herein and R’ is hydrogen, alkyl, cycloalkyl,
cycloalkylalkyl, aryl, aralkyl, heteroaryl, heteroaralkyl, heterocyclyl, heterocyelvialkyl, or
subsstitated alkyl, each ag defined herein and wherein the aryl, heteroaryl, or hetsrocyelyl
ring either alone or part of another group e.g., aratkyl, is optionally substituted with one,
two, or three substituents independently sclected abkyl, hydroxy, alkoxy, halo, haloalkyl,
haloalkoxy, carboxy, alkoxycarbonyl, alkylcarbonyl, cyano, -CONH,, alkylaminocarbonyl,
dialkylaminocarbonyl, substituted alkylaminocarbonyl, e.g., -SO,NH;,
methylaminosulfonyl, dimethylaminosulfonyl, and the like. When R is hydrogen and R’ ig
alkyl in ~SO.NRR’, the group is also referred to herein as alkylaminosuifony! and when R
and R’ are both alkyl in — SO;NRR’, the group is also referred to herein as
dialkylaminosulfonyl.

"Acyl” means a -COR radical where R is alkyl, haloalkyl, cycloalkyl,

cycloalkylalkyl, aryl, aralkyl, heteroaryl, heteroaralkyl, heterocvelyl, or heterocyelylatkyl,
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each as defined herein, and wherein the aryl, heteroaryl, or heterocyclyl ring either alone or
part of another group e.g., aralkyl, is optionally substituted with one, two, or three
substituents independently selected from adkyl, hydroxy, alkoxy, halo, haloalkyl,
haloalkoxy, carboxy, alkoxycarbonyl, alkylearbonyl, cyano, -CONH,, alkylaminocarbonyvl,
dialkylaminocarbonyl, or substituted alkylaminocarbonyl, e.g., acetyl, propionyl, benzoyl,
pyridinyicarbonyl, and the like. When R is alkyl, the radical is also referred to herein as
alkylcarbonyl.

"Aryl” means a3 monovalent monocyclic or bicyclic aromatic hydrocarbon radical of
& 1o 10 ring atoms e.g., phenyl or naphthyl.

"Aralkyl" means a —(alkylene}-R radical where R is aryl as defined above,

"Cycloalkyl” means a cyclic saturated monovalent hydrocarbon radical of three to ten
carbon atoms wherein one or two carbon atoms may be replaced by an oxo group, e.g.,
cyclopropyl, cyclobutyl, cyclopentyl, or cyclohexyl, and the like,

“Cycieai}:yiaikyl“ means a —{alkylene}-R radical where R is cycloalkyl as defined
above; e.g., cyclopropyimethyl, cyclobutylmethyl, cyclopentylethyl, or cvelshexvimethyl,
and the like.

"Cycloalkylene” means a cyelic saturated divalent hydrocarbon radical of thyee to ten
carbon atoms wherein one or two carbon atoms may be replaced by an oxo group, e.g.,
cyclopropylene, cyclobutylene, cyclopentylene, or cyclohexylene, and the like.

"Carboxy” means ~COOH.

"Disubstituted amino” means a -NRR’ radical where R and R’ are independently
alkyl, cycloalkyl, cycloalkylalkyl, acyl, aryl, aralkyl, hetercaryl, heteroaralkyl, heterocyelyl,
heterocyclyialkyl, or substituted alkyl, cach as defined herein, and wherein the aryl,
heteroaryl, or heterocyclyl ring either alone or part of another group e.g., aralkyl, is
optionally substituted with one, two, or three substituents independently selected from
alkyl, hydroxy, alkoxy, halo, haloalkyl, haloalkoxy, carboxy, alkoxycarbonyl,
alkylearbonyl, cyano, ~CONH,, alkylaminocarbonyl, dialkylaminocarbonyl, or substituted
alkylaminocarbonyl,, e.g., dimethylamino, phenyimethylamino, and the ke, Whenthe R
and R' groups are alkyl, the disubstituted amino group maybe referred to herein as
dialkylamine.

“Halo" means fluore, chloro, bromo, or todo, for example fluore or chloro.

"Haloalky!” means alkyl radical as defined above, which is substituted with one or

-more halogen atoms, for example one to five halogen atoms, for example fluorine or chlorine,

including those substituted with different halogens, e.g., -CHYCY, -CF;, -CHE,, -CHCF,,
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~CFCF, -CF{CH: )y, and the Iike. When the alkyl is substituted with only fluoro, it is
referred to in this Application as fluoroalkyl.

"Haloalkoxy" means a ~OR radical where R is haloalkyl as defined above e.g., -OCF,,
-OCHEF;, and the like. When R is haloalky! where the atkyl is substituted with only flaoro, it
is referred to in this Application as fluoroalkoxy.

"Hydroxyalkyl” means a linear monovalent bydrocarbon radical of one (o six carbon
atoms or a branched monovalent hydrocarbon radical of three to six carbons substituted with
one or two hydroxy groups, provided that if two hydroxy groups are present they are not both
on the same carbon atom, Representative examples incluade, but are not limited to,
hydroxymethyl, 2-hydroxyethyl, 2-hydroxypropyl, 3-hydroxypropyl, I-(hydroxymethyl)-2-
methylpropyl, 2-hydroxybutyl, 3-hydroxybutyl, 4-hydroxybutyl, 2,3-dihydroxypropyl, 1-
(hydroxymethyl)-2-hydroxyethyl, 2,3-dihydroxybutyl, 3,4-dihydroxybutyl and 2-
(hydroxymethyD-3-hydroxypropyl, for example 2-hydroxyethyl, 2,3-dihydroxypropyl, and 1-
(hydroxymethyl)-2-hydroxyethyl.

"Heterocyclyl” means a saturated or unsaturated monovalent monocychic group of 4
to 8 ring atoms in which one or two ring atoms are hetercatom selected from N, O, or
S{0)y,, where n is an integer from O to 2, the remaining ring atoms being €. The
heterocyelyl ring is optionally fused to a {one) aryl or heteroaryl ring as defined herein
provided the aryl and heteroary! rings are monocyclic. The heterocyclyl ring fused to
monocyclic aryl or heteroaryl ring is also referred (o in this Application as “bicyclic
heterocyelyl” ring.  Additionally, one or two ring carbon atoms in the heterocyclyl ring can
optionally be replaced by a ~CO- group. More specifically the term heterocyelyl includes,
but is not Hmited to, pymrolidino, piperidino, homopiperniding, 2-oxopyrrolidingd, 2-
oxopiperidinyl, morpholine, piperazino, tetrabydropyranyl, thiomorpholine, and the like.
When the heterocyclyl ring is unsaturated it can contain one of two ring double bonds
provided that the ring 1s not aromatic. When the heterocycelyl groop contains at least one
nitrogen atom, it is also referred to herein as heterocycloamino and is a subset of the
heterocyclyl group. When the heterocyelyl group is a saturated ring and is not fused to aryl
or heteroaryl ring as stated above, it is also referved to herein as saturated monocyclic
heterocyelyl.

"E-ieterocyciylaikyl” means a —{alkylene)}-R radical where R is heterocyelyl ring as
defined above e.g., tetraydrofuranyimethyl, piperazinylmethyl, morpholinylethyl, and the
fike.

"Heterocycloamino” means a saturated or unsaturated monovalent monocychic

group of 4 to 8 ring atoms in which one or two ring atoms are hetercatom selected from N,
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Q, or 3{0},, where nis an integer from O to 2, the remaining ring atoms being € provided
that at least one of the ring atoms is N, Additionally, one or two ring carbon atoms in the
heterocycloamino ring can optionally be replaced by a ~-CQO- group. When the
heterocyeloamino ring is unsaturated it can contain one or two ring double bonds provided
that the ring is not aromatic,

"Heteroaryl” means a monovalent monocyclic or bicyclic aromatic radical of 5 to 10
ring atoms where one or more, for example one, two, or three, ring atoms are heteroatom
selected from N, O, or §, the remaining ring atoms being carbon. Representative examples
inclade, but are not limited to, pyrrolyl, thienyl, thiazolyl, imidazolyl, firanyl, indolyl,
isoindolyl, oxazolyl, isoxazolyl, benzothiazolyl, benzoxazolyl, quinolinyl, isoguinoliny,
pyridinyl, pyrimidinyl, pyrazinyl, pyridazinyl, triazolyl, tetrazolyl, and the like,

"Hetercaraltkyl” means a —(alkylene)-R radical where R is hetercaryl as defined
above.

"Heteroalkylene " means an ~{alkylene}- radical where one, {wo or three carbons in
the alkylene chain is replaced by -0, N{H, alkyl, or substituted alkyl}, S, 8Q, 8Oy, or CO.

"Monosubstituted amino” means 3 ~NHR radical where R is alkyl, cycloalkyl,
cycloalkylalkyl, acyl, aryl, aralkyl, heteroaryl, heteroaratkyl, heterocyclyl,
heterocyelylalkyl, or substituted alkyl, each as defined herein, and wherein the aryl,
heteroaryl, or heterocyclyl ring sither alone or part of another group e.g., avalkyl, is
optionally substitoted with one, two, or three substituents independently selected from
alkyl, hydroxy, alkoxy, hale, haloalkyl, haloalkoxy, carboxy, alkoxycarbonyl,
alkylearbonyl, cyano, ~-CONH,, alkylaminocarbonyl, dialkylaminocarbonyl, or substituted
alkylaminocarbonyle.g., methylamino, phenylamino, hydroxyethylamino, and the like.
When R is alkyl, the monosubstituted amine group maybe referred to herein as alkylamino.

The term "Michael acceptor moiety” refers to a functional group that can participate
in a Michael reaction, wherein a new covalent bond is formed between a portion of the
Michae! acceptor mofety and the donor meiety. The "-Z-CO-CR")=CHR®, -Z-80,-
CR"=CHR"," and -P-CH)=C(YIR® groups present in the compound of Formula (1),
Formaula (1), Formuda (1), And (IA) respectively, are Michael acceptor moieties.

The present disclosure also includes the prodrugs of compounds of Formula (33, (1),
(), or JA) {or any of the embodiments thereof described herein). The term prodrug is
intended to represent covalently bonded carriers, which are capable of releasing the active
ingredient of Formula (I}, ({1, (), or {A) {or any of the embodiments thereof described
herein),when the prodrug is administered to a mamnalian subject. Release of the active

ingredient occurs in vive. Prodrugs can be prepared by technigues known to one skifled in
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the art. These techniques generally modify appropriate fonctional groups in a given
compound. These modified functional groups however regenerate original functional groups
in vive or by routine manipelation. Prodmsgs of compounds of Formmia (1), (1, (I}, or (JA)
(or any of the embodiments thereof described herein),include compounds wherein a hydroxy,
amino, carboxylic, or a similar group s modified. Examples of prodrugs inchude, but are not
limited fo esters {e.g., acelate, formate, and benzoate derivatives), carbamates (e.g., NN-
dimethylaminocarbonyl} of hydroxy or amino fonctional groups in compounds of Formula
Iy, (I, (0D, or (JA) amides (e.g., rifluorcacetylaming, acetylamine, and the like), and the
fike. Prodrugs of compounds of Formula (1), (81), (), or (J4) {or any of the embodiments
thersof described herein),are also within the scope of this disclosure.

The present disclosure also inchudes protected derivatives of compounds of Formula
(D), (11, (I, or (1A) {or any of the embodiments thercof described herein),. For example,
when compounds of Formula (I}, (D), (1), or (A} {or any of the embodiments thereof
described herein),contain groups such as hydroxy, carboxy, thiol or any group containing a
nitrogen atom(s), these groups can be protected with a suitable protecting groups, &
comprehensive list of suitable protective groups can be found in T'W. Greene, Profective
Groups in Organic Synthesis, John Wiley & Sons, Inc. (1889), the disclosure of which is
incorporated herein by reference in its entirety. The protected derivatives of compounds of
Formula (1), (1), (811}, or (JA) {or any of the embodiments thereof described herein), can be
prepared by methods well known in the art.

The present disclosure also includes polymorphic forms {amorphous as well as
crystalline) and deuterated forms of compounds of Formula (3), (D), (), or (JA) {or any of
the embodiments thereof described herein).

A "pharmaceutically acceptable salt” of a compound means a salt that is
pharmaceutically acceptable and that possesses the desired pharmacological activity of the
parent compound. Such salts include:

acid addition salts, formed with inorganic acids such as hydrochloric acid,
hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid, and the like; or formed with
organic acids such as formic acid, acetic acid, propionic acid, hexanoic acid,
cyclopentanepropionic acid, glyeolic acid, pyruvie acid, lactic acid, malonic acid, succinic
acid, malic acid, maleic acid, fumaric acid, tartaric acid, cifric acid, benzoic acid, 3-(4-
hydroxybenzoyhbenzoic acid, cinnamic acid, mandelic acid, methanesalfonic acid,
cthanesulfonic acid, 1,2-cthanedisulfonic acid, 2-hydroxyethanesulfonic acid,
benzenesulfonic acid, 4-chlorobenzenesulfonic acid, 2-naphthalenesulfonic acid, 4-

toluenesulfonic acid, camphorsulfonic acid, glucoheptonic acid, 4,4 -methylenebis-(3-
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hydroxy-2-ene-1-carboxylic acid), 3-phenyvipropionic acid, wimethylacetic acid, tertiary
butylacetic acid, lauryl sulfuric acid, gluconic acid, glutamic acid, hydroxynaphthoic acid,
saficylic acid, stearic acid, muconic acid, and the like; or

salts formed when an acidic proton present in the parent compound either is replaced
by a metal ion, ¢.g., an alkali metal ion, an alkaline earth 1on, or an aluminum lon; or
coordinates with an organic base such as ethanolamine, diethanolamine, tricthanolamine,
tromethamine, N-methylghicamine, and the like. It is understood that the pharmaceutically
acceptable salis are non-toxic. Additional information on suitable pharmacentically
acceptable salts can be found in Remington’s Pharmaceutical Sciences, th ed., Mack
Publishing Company, Easton, PA, 1985, which is incorporated herein by reference.

The compounds of the present disclosure may have asymmetric centers.
Compounds of the present disclosure containing an asymmetrically substituted atom may
be isolated in optically active or racemic forms. It is well known in the art how to prepare
optically active forms, such as by resolution of materials. All chiral, diastereomeric,
racemic forms are within the scope of this disclosure, unless the specific stereochemistry or
isomeric form is specifically indicated.

Compounds of Formula (I}, ), (D), or (1A} (or any of the embodiments thereof
described herein), can exist as tavtomers and/or geometnie isomers. Al possible tautomers
and cis and frang isomers, as individual forms and mixtures thereof are within the scope of
this disclosure. Additionally, as used herein the term alkyl includes all the possible
isomeric forms of said alkyl group albeit only a few examples are set forth. Furthermore,
when the cyclic groups such as aryl, heteroaryl, heterocyclyl are substituted, they include
all the positional isomers albeit only a few examples are set forth. Furthermore, all
polymorphic forms and hydrates of a compound of Formula (1), (D), (1), or ({4) {or any of
the embodiments thereof described herein),are within the scope of this disclosure.

“Oxo” or “carbonyl” means C={0} group.

"Optional” or "optionally” means that the subsequently described event or
circumsiance may but need not occur, and that the description includes instances where the
event or circomstance oceurs and instances in which it does not. For example, "heterocyclyl
group optionally substituted with an alkyl group” means that the alkyl may but need not be
present, and the description includes situations where the heterocyclyl group is substituted
with an alkyl group and situations where the heterocyclyl groop is not substituted with
adkyl.

“Qral bigavailability” means the fraction of dose of unchanged drug that reaches the

systemic circulation when the drug is administered orally versus when the drug is
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administered intravenuosly, the bioavailability of the drug being 100% when itis
adminstered intravenously. Methods to determine the bicavailability of drugs are well
known to those of ordinary skill in the art

A "pharmaceutically acceptable carrier or excipient” means a cagrier or an excipient
that is usefol in preparing a pharmaceutical composition that is generally safe, non-toxic and
neither biologically nor otherwise undesirable, and includes a carrier or an excipient that is
acceptable for veterinary use as well as human pharmaceutical use. "A pharmaceutically
acceptable carrier/excipient” as used in the specification and claims includes both one and
more than one such excipient.

"Substituted alkyl” means alkyl group as defined herein which is substinited with one,
two, or three substituents independently selected from hydroxyl, alkoxy, carboxy, cyano,
carboxy, alkoxycarbonyl, alkylthio, alkyisulfonyl, halo, -CONRR’® or -NRR’ (where cach R
is hydrogen, alkyl, cycloalkyl, hydroxyalkyl, or alkoxyalkyl, and each R’ is hydrogen, alkyl,
or eycloalkyl) or heterocyelyl (for example heterocycloamino)} which is optionally substituted
with one or two groups independently selected from alkyl, hydroxyl, alkoxy, alkylthio,
atkyisulfonyl, halo, or -CONRR’ where R and R’ are as defined above.

“Solid dosage formulation™ as used herein is typically a tablet, capsule, or the like,
that is comprised of compounds disclosed herein (1., cpds of Formuda ), (§), () and/or
(1A} and/or the excipients that can be either solids or liguids ¢.g., the capsule can contain
compounds disclosed herein (i.e., cpds of Formula (1), G5, () and/or (IA) andfor the
excipients that can be cither be as solids or Hguids.

“Substituted aryl or substituted heteroaryl” means aryl or heteroaryl as defined above,
that is substituted with one, two, or three substituents independently selected from hydrogen,
alkyl, substituted alkyl, cycloalkyl, eycloalkylalkyl, haloalkyl, haloalkoxy, halogen, amino,
monosubstituted amino, disubstituted amino, acyl, aminocarbonyl,
aminosuifonyl, -OR', -SSR, -OC{OR, -CO:R’, -NR"CNHR', -NR"C(OINR'R", -
NR"C{ORR, -SSR, -NR"SR, ~ON, ~NG,, aryl, aralkyl, heteroaryl, heteroaralkyl,
heterocyelyl, or heterocyclvialkyl where R’ is hydrogen, alkyl, haloalkyl, substituted alkyl,
cycloalkyl, cycloalkylalkyl, aryl, aralkyl, heteroaryl, heteroaralkyl, heterocyelyl or
heterocyclvialkyl and R” is hydrogen, alkyl, or substituted alkyl; or R” and R’ together with
the nitrogen atom to which they are attached from heterocycloamino; provided at least one of
the three substituent is not hydrogen is and furthermore wherein the arvl, heteroaryl,
cycloalkyl, heterocyeloamine, or heterocyelyl ring in any of the above groups, except as

stated herein, is substituted with:
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(i one, two, or three substituents independently selected from hydrogen, alkyl,
substituted alkyl, cycloalkyl, cycloalkylalkyl, haloalkyl, haloalkoxy, halogen, amino,
monosubstituted amino, disubstituted amino, acyl, aminocarbonyl,

aminosulfonyl, -OR’, -8R’, -OC{OR’, -COR’, -NR"COWR', -NR"C{OINRR", -
NR"CORR, -SO,R, -NR7SO:R, -CN, ~NO, aryl, aralkyl, heteroaryl, heteroaralkyl,
heterocyelyl, or heterocyclylalkyl where R’ is hydrogen, alkyl, haloalkyl, substituted alkyl,
cycloaltkyl, cycloalkylatkyl, aryl, aralkyl, heteroaryl, heteroaralkyl, heterocyely! or
heterocyelylalkyl and R” is hydrogen, alkyl, or substituted alkyl; or R and R’ together with
the nitrogen atom to which they are attached from heterocycloamino; and furthermore
wherein the aryl, heteroaryl, cycloalkyl, heterocycloaming, or beterocyclyl ring in any of the
above groups in (1), except as stated herein, 1s substituted with one, two, or three substituents
independently selected from hydrogen, alkyl, hydroxy, alkoxy, halo, haloalkyl, haloalkoxy,
carboxy, alkoxycarbonyl, alkvicarbonyl, cyane, ~-CONH,, alkviaminocarbonyl,
dialkviaminocarbonyl, substituted alkylaminocarbonyl, amino, or monosubstituted or
disubstituted amino.

“Treating” or "treatment” of a disease includes:

(1) preventing the disease, i.e. causing the clinical symptoms of the disease not to
develop in a mammal that may be exposed to or predisposed {o the disease but does not yet
experience or display symptoms of the disease;

{2) inhibiting the disease, 1.e., arresting or reducing the development of the disease or
its clincal symptoms; or

(3) relieving the disease, i.¢., causing regression of the disease or its clinical
Symptoms.

A "therapeuntically effective amount” means the amount of a compound of Formula
(), (I, (), or (JA) (or any of the embodiments thereof described herein),that, when
administered o a mammal for treating a disease, is sufficient to effect such wreatment for the
discase. The "therapeutically effective amoont” will vary depending on the compound, the

disease and its severity and the age, weight, etc., of the mammal to be treated,

General Synthetic Scheme

Compounds of this disclosure can be made by the methods depicted in the reaction
schemes shown below,
The starting materials and reagents used in preparing these compounnds ave either

available from commercial suppliers such as Aldrich Chemical Co., (Milwaukee, Wis.},
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Bachem (Torrance, Calif.), or Sigma {St. Louis, Meo.} or are prepared by methods known to
those skilled in the art following procedures set forth in references sach as Fieser and Fieser's
Reagents for Organic Synthesis, Volumes 1-17 (John Wiley and Sons, 1991); Rodd's
Chemistry of Carbon Compounds, Volumes 1-5 and Supplementals (Elsevier Science
Publishers, 1989); Organic Reactions, Volumes 1-40 (John Wiley and Sons, 1991}, March's
Advanced Organic Cheristry, (John Wiley and Sons, 4th Edition) and Larock’s
Comprehensive Urganic Transformations (VCH Publishers Inc., 1989}, These schemes are
merely illustrative of some methods by which the compounds of this disclosure can be
synthesized, and various modifications to these schemes can be made and will be suggested
to one skilled in the art having referred to this disclosure. The starting materials and the
intermediates, and the final products of the reaction may be isolated and purified if desired
using conventional technigues, including but not limited to filtration, distillation,
crystallization, chromatography and the like. Such materials may be characterized using
conventional means, inchuding physical constants and speciral data.

Unless specified to the contrary, the reactions described herein take place at
atmospheric pressure over a temperature range from about ~78 °C to about 150 °C, more for
example from about 0 °C to about 125 °C and further for example at about room (or ambient)
temperature, e.g., about 20°C.

Representative methods for preparing compounds of Formula (IA), a subset of
compounds of Formula () are disclosed below.

Compounds of Formula (IA) where Z' is nitrogen, Z° is carbon or nitrogen and 77 is
carbon Ar, BY, R RY RS R, and L, Ar are as defined above and R” is hydrogen, alkyl,
hydroxy, alkoxy, hale, haloalkyl, or haloalkoxy can be prepared as illusirated and described

in Scheme A below.

Scheme A
Rﬁ
7 8
e RY " &7 RE o7
P o
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Coupling of an iodo compound of formula 1 where with a boronic acid compound of

formula 2 or boronate esters thereof Ar, RI, R3, R4, R’ , Ré, R7, L, and Ar are as defined above

- 137 -



WO 2013/191965 PCT/US2013/045266

vnder Suzukd coupling reaction conditions provides a compound of formula 3. The Suzuki
coupling reaction can be carried out in organic sofvents (such as {oluene, benzene, N, N-
dimethylformamide (DMF), tetrabydrofuran, methanol, ethanol, acetonitrile,
dimethoxyethane, acetone and the like) or water in the presence of base (such as sodium
ethylate, sodium hydroxide, potassium hydroxide, sodium bicarbonate, potassium
bicarbonate, potassiom carbonate, sodium carbonate, tristhylamine, and the like) and a
patladiom catalyst (such as tetrakis{triphenylphosphine)paliadiom, dichlorobis{iriphenyl-
phosphinepalladium, palladium acetate, and the like). The reaction is carried out at room
temperature o 120° €. Compounds of formula 1 are either commercially available or can be
readily prepared by methods well known in the art.

Treatment of a compound of formula 3 with 3 compound of formula RULG where LG
is a switable leaving group such as halo, tosylate, mesylate, triflate, and the like provides a
compound of Formula (14), (') or (I}. The alkylation or arylation reaction is typically caried
out in the presence of a base such as sodium hydride or potassiurm tert-butoxide, potassium
carbonate, and the like, and a catalyst such as 18&crown-6 in a suitable solvent such as N-
methylpyrolidone, dimethylformamide, tetrahydrofuran, toluene, and the like.

1t will be recognized by a person skilled in the art that precursors to R group can be
substituted at any step in the synthetic procedure illustrated in Scheme A above and
converted to R group as defined above at alternate stages in the synthetic process based on
feasibility of the transformations. Some such examples are described below:

Substinstion of precursors to R'in the synthesis of compounds of Formula (1A} when

A

N

R!is -Z-(CORC{CN)=CHR® where 7 is C is illustrated and described in
Method (a) below.

Method {a):
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Treatment of a N-protecied heterocycloamino R precursor compound (suitable
nitrogen protecting groups (PG) include t-butyloxycarbonyl (BOC), carbobenzyloxy {Chz),
or 2-trimethylsilyi-ethoxymethyl (SEM)) bearing an alcohol with a compound of formula 3
under Mitsunobu reaction conditions provides a compound of formula 10 where Ax, R‘"’, R';,
R RS R L, Ar, and 77 are as defined above. Removal of the amino protecting group can
he effected using strong acid (TFA or HCL in the case of a Boc group, hydrogenolysis in the
case of Chz, or fluoride anion to remove the SEM), to provide the amine of formulda 11,
Coupling of compound of formula 11 with a compound of formula CNCHCO,H such as 2-
cyanoacetic acid or 2-triflucromethylacetic acid, under standard amide coupling conditions
such as carbon ditmidazole {CD) and the like or an acid derivative thereof provides a
compound of formuda 12, Subsequent condensation of a compound of formula 12 with
aldehydes of formula RCHO where R is as defined above onder standard condensation
reaction conditions such as using a base such as piperidine and the like, in the presence or
absence of acetic acid and the like in solvents such as ethanol and the like at temperatures
ranging from room temperature to reflux then provides a compound of Formula (JA).
Aldehvdes of formula R"CHO are either commercially available or they can be prepared by
methods know in the art. For example ferr-butylaldehyde, isopropylaldehyde and
cyclopropylaidehyde are commerically available. Compounds of Formula (1A) where R® -

CCHRNH,, and ~C{CH2)LNHCH; can be prepared by reacting a compound of formula 12
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with an aldehyde of formula BocNHC{CH L THO and BoeN(CHC(CH L CHO
respectively, followed by removal of the Boc group.  Aldehydes of formula

BocNHC{CH;:RCHO can be prepared as shown below:

Book,O, TEA Swearn OX.
HN OH i__jf_w Boc. N e OH e SQC\N%Q
DOM, it H or Dess-Martin H

Treatment of 2-amino-2-methylpropan-1-ol with (BockO in the presence of organic
amine provides the corresponding 2-BocNH-2-methylpropan-1-0l which upon reaction with a
suttable oxidizing agent provide the desired aldehyde of formula 2-BocNH-2-
methylpropanaldehyde.

Aldehydes of formula BocN(CHyC(CH,» CHO can be prepared as shown below:

{Bock,Q, NaOH
SO
HyN B gﬁﬁ\NX(QH Chat, Nah Boc. O
H,0, 1t V| T N
0 0 DMF Ig
LiBH, Swern Ox.
oo - BQS\N\><H
THE or Desa-Martin |

Treatment of 2-amino-2-methylpropancic with (Boc):( in the presence of organic
amine provides the corresponding 2-BocNH-2-methylpropancic which upon reaction with an
alkylating agent such as methyl iodide in the presence of sedium hydride provide 2-
BocN(CH;)-2-methylpropanoic ester,  Reduction of the ester group in BoeN{CH;)-2-
methylpropancic ester with a suitable reducing agent provides the corresponding alcohol
which is then covered o the desired aldehyde as described previously.

It will recognized by a person of ordinary skill in the art that the EWG moiety can be
assembled at multiple points throughout the synthetic scheme and standard protecting group

(PG} strategies can be employed as required.

Compounds of Formpula (JA) where 7 and 7 are nitrogen and 7% s carbon, Ar, R,
R R RS R, and L, Ar are as defined above and R” s hydrogen, alkyl, hydroxy, alkoxy,
halo, haloalkyl, or haloalkoxy can be prepared as illustrated and described in Scheme B

béicw.
Scheme B
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Cross coupling (Suzuki) of a compound of formula 13 (available commercially) with
an appropriately substituted boronic acid or boronate esters of formula 13 (as described in
Scheme A) provides a compound of formula 15 where R is as defined above. Halogenation
of compound 13 with a suitable halogenating agent such as N-bromosuccinamide, bromine,
and the like, in an organic solvent (such as DMF, dichloromethane, tetrahydrofuran, toluens,
acetic acid, water and the like) at temperatures ranging from ~78° C to reflux temperature
provides a compound of formula 16. Compound 16 is then coupled with a compound of
formula 17 under Suzuki coupling reaction conditions to provide a compound of Formula
(1AL, () or () where Ar, RL B%, R, R® R®, RV, L, and Ar are as definedabove.

It will be recognized by a person skilled in the art that precursors o R' can be
substituted at any step in Scheme 2 above where R exists and converted to R' at alternate
stages in the synthetic process based on feasibility of the transformations, Some such
transformations are described below:

Substitotion of precursors to R in the synthesis of compounds of Formula (IA) when

R!is -Z-(CONCECN=CHR® where 2 is \C where 2’ is bond, is illustrated and
described in method (b) below. Standard protecting group (PG) strategies employed by

those skilled in the art can be employed as required.
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Treatment of compound 13 with trimethylsilyl chlonde in solvents such as
tetrabydrofwran (THF) at temperatures ranging from 0°C fo room temperatore prioy (o
treatment by a Grignard reaction (for example by treatment with isopropyl magnesiom
chioride in THF at temperatures ranging from 0°C to room temperature) and subsequent
addition of R® precursor compound of formula 23 bearing a ketone motety where PG is a
suitable protecting group such as tert-butoxyearbonyl (Boc), benzyl (8n) or 2-trimethylsilyl-
sthoxymethyl (SEM)), provides a compound of formula 24 which is converted to a
compound of formula 25 under dehydration reaction conditions e.g., reatment of compound
24 with acids such as rifluoroacetic anhydride or trifluorcacetic acid, and the lke, in solvents
such as pyridine, toluene, methanol, and the like and temperatures ranging from -20°C to
reflux., Reduction of the double bond in the cornpound of formula 25 with a suitable
hydrogenation reaction conditions e.g., with platinom oxide or palladium hydroxide or
palladium on carbon in alcoholic solvents such as methanol or ethanol, and the like in the
presence or absence of acetic acid and under a hydrogen atmosphere provides a compound of
formula 26

Halogenation of a compound of formula 26 with a suitable halogenating agent as
described in scheme B above provides a compound of formula 27 which can then be

converted to a compound of Formula (TA) as described in method a above.
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Compounds of Formula A} where 2! and 72 are nitrogen and 7% is carbon and R,
R R R RY R L, and Ar are as defined above can be prepared as iHlustrated and described

inn Scheme C below,

Scheme C
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Reaction of a hydrazine compound of formula I where R’ is as defined above with
ethoxymethyvlene malonitrile in a suitable organic solvent such as ethanol and the like and at
terpperatures from 0° C 1o reflux provide a compound of forrmula 30, Compound of formula
1 that are either commercially available or readily synthesized by methods that are well
known in the art.

Treatment of compound 30 with formamide or formamidine in the absence of solvent
or in solvenis such as ethano! and the like at temperatures from room temperature to 200 °C
provides a compound of formula 31, Halogenation of 31 under halogenating conditions
described above provides the compound of formula 32 which can then be convenied o a
compound of Formula (1A} as described in Scheme A above.

it will be recognized by a person skilled in the art that precursors to group R can be
substituted at any step in Scheme C above where R exists and then converted to R at
alternate stages in the synthetic process based on feasibility of the ransformations. Some
such transformations are described below:

Substitution of precursors to R’ in the synthesis of compounds of Formula (IA), (T} or

A

iR

{I) when Rlis- ZA{CO-C{CN)=CHR® where 7. is C is Hlustrated and described
in method (¢} below. Standard protecting group (PG) strategies employed by those skilled in
the art can be employed as required.

Method (c):
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Substituting compound of formula 33 where 27 is 2 bond or alkylene and where PG is
a suitable nitrogen protecting group such as tert-butoxycarbonyl (Boc), benzyl (Bn) or 2-
trimethylsilyl-ethoxymethyl (SEM)) with a compound of formula 44 followed by steps 2-5S in
Method (g} above provides a compound of formula 46, Removal of the amine protecting
group under standard conditions sach as HCl in ethyl acetate or triffucroacetic acid in
dichloromethane at 07 C to reflux for BOC and catalytic hydrogenation in ethyl alcohol for
CBZ, provides a compound 46a that can then be converted to a cornpound of Formula (JA)

by methods previcusly described in Method A .

Compounds of Formula (TA) where Zhis nitrogen and 2% and Z7 are carbon and R,

R* RY RS RE R, L, and Ar are as defined above can be prepared as illustrated and described

in Scheme It below.

Scheme D
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Alkylation of a compound of the formula R'NH, where R' is as defined above with a
compound of formula 47 under standard alkylation reaction conditions (e.g., reacting in the
presence of a base such as sodivm hydride or potassium tert-butoxide, potassium carbonate,
and the like, and a catalyst such as 18-crown-6 in a suitable solvent such as N-

methyipyrolidone, dimsthylformamide, tetrahydrofuran, toluene and the like} provides a
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compound of formula 48. Reaction of compound 48 with malounitrile and a base such as
potassivm hydroxide, sodium hydroxide, and the like in a suitable solvent such as methanol
or ethanol and the Hke at temperatares from F C to reflux provides a compound of formula
4% which is then converted to a compound of Formala ({A), () or () as described in Scheme
{ above.

As discussed previously, it will be recognized by a person skilled in the art that
Precursors o group &' can be substituted at any step in Scheme D above where R exists and

then converted to R' at alternate stages in the synthetic process based on feasibility of the

NH,
D)
(\.N ! ‘
transformations. For example, an amine of formula PG can be used instead of R'NH;
RS
@RY
R
RV,
x;—:':;\ R3
Q,‘
N
{ A
N\
in Scheme D above to give a compound of PG respectively, which is then converted

o a compound of Formula (A), (') or (§) where R'is -(heterocycloaming)-CCN)=CHR®

following the procedures described above,

Substitution of precursers (o R'inthe synthesis of compounds of Formula (IA) when
R! is “Z-{CONCCN)=CHR® where 2 is -alkyleneNR- is illustrated and described in Scheme
E below.
Scheme E
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Treatment of a R’ precursor containing hydrazines of formula 50 where £ 1s alkylene
and R°-R’, L and Ar defined above with ethoxymethylene malonitrile as described in Scheme
C provides a compound of formula 51 which is converted to a coropound of formuda 533 as
described in Scheme €, Coupling of a bromo compound of formula 53 with a boronic acid
compound or boronate esters thereof of formula 17 under Suzuki coupling reaction conditions
as described in Scheme A provides a compound of formula 34, Reduction of nitro substituent
of compound 54 may be accomplished by treatment with a reducing agent such as zinc
powder and the Hke in a suitable solvent such as acetic acid and the like, or by catalytic
hydrogenation to provide a compound of formula 35, Coupling of compounds of formula 35
with a compound of formula CNCH,CO,H such as 2-cyanoacetic acid or 2-
trifluoromethylacetic acid, under standard amide coupling conditions such as carbon
ditmidazole (CDY) and the like or an acid derivative thereof provides a compound of formula
56. Subseguent condensation of a compound of formula 56 with aldehydes of formula
R°CHO where R is as defined above e.g., t-butyl or cyclopropyl aldehyde, under standard
condensation reaction conditions such as osing a base such as piperidine and the like, in the
presence or absence of acetic acid and the like in solvents such as ethanol and the like at
temperatures ranging from room temperature to reflux then provides a compound of Formula
(FA). It will recognized by a person of ordinary skill in the art that the EWG moiety can be
assembled at multiple points throughout the synthetic scheme and standard protecting group
(PG) strategies can be employed as required. Additionally, based on above synthetic
teachings and the inforamation known in the art, a person of ordinary skill in the art can

synthesize compounds of the present disclosure.,
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Compounds of Formula { (1) can be prepared as described in PCT application

publication No. WO 2011/060440.

Diosage

in general, the compounds of this disclosure will be administered in a therapeutically
effective arnount by any of the accepted modes of administration for agents that serve similar
utilities. Therapeutically effective amounts of compounds of Formaula (JA) may range from
about 0.01 to about 2000 mg per ¢ per day, which can be administered in single or multiple
doses. For sxample, the dosage level will be about 500 mg per day; further for example
about 350-300 mg per day. For oral administration, the compositions are for example
provided in the form of tablets containing about 1.0 to about 2000 milligrams of the active
ingredient, particularly about 1.0, 5.8, 10, 15, 20, 25, 50, 75, 100, 150, 2008, 250, 300, 400,
S04, 600, 750, 804, 800, and 1000 milligrams of the active ingredient. The actual amount of
the compound of this disclosure, 1.e., the active ingredient, will depend opon numerous
factors such as the severity of the disease to be treated, the age and relative health of the
subiject, the potency of the compound being utilized, the route and form of adminisiration,
and other factors.

The level of the compound in a formulation can vary within the full range employed
by those skilled in the art. Typically, the formulation will contain, on a weight percent (wt %)
basis, from sbout 0.01-98.99 wt % of a compound of formula (A} based on the total
formulation, with the halance being one or more suitable pharmaceutical excipients. For
example, the compound is present at a level of about 1-80 wt %.

The compounds of the present disclosure may be used in combination with one or
more other drugs in the treatment of diseases or conditions for which compounds of the
present disclosure or the other drogs may have utility, where the combination of the drugs
together are safer or more effective than either drug alone. Such other drug(s) may be
administered, by a route and in an amount commonly used therefore, contemporaneously or
sequentially with a compound of the present disclosure. When a compound of the present
disclosure is used conternporaneously with one or more other drugs, a pharmaceutical
composition in unit dosage form containing such other drugs and the compound of the
present disclosure 1s preferred. However, the combination therapy may also include therapies
in which the compound of the present disclosure and one or more other drugs are
administered on different overlapping schedules. It is also contemplated that when used in
combination with one or more other active ingredients, the compounds of the present

disclosure and the other active ingredients may be used in lower doses than when each is used
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singly.

Accordingly, the pharmaceuntical compositions of the present disclosure alse include
those that contain one or more other active iﬁgmdiems, in addition to a compound of the
present disclosure.

The above combinations include combinations of a compound of the present
disclosure not only with one other active compound, but also with two or more other active
compounds. Likewise, corapounds of the present disclosure may be used in combination with
other drugs that are used in the prevention, ireatment, control, amelioration, or reduction of
risk of the diseases or conditions for which compounds of the present disclosure are useful.
Such other drugs may be administered, by a route and in an amount commonly used
therefore, contemporaneously or sequentially with a compound of the present disclosure.
When a compound of the present disclosure is nsed contemporanecusly with one or more
other drugs, a pharmacentical composition contaiming such other drugs in addition to the
compound of the present disclosure is preferred. Accordingly, the pharmaceutical
compositions of the present disclosore also inchede those that also contain one or more other
active ingredients, in addition to a compound of the present disclosare.  The weight ratio of
the compound of the present disclosure 1o the second active ingredient may be vanied and will
depend upon the effective dose of each ingredient, Generally, an effective dose of each will
be used.

Where the subject is suffering from or at risk of suffering from an autoimmune
disease, an inflammatory disease, or an allergy disease, a compound of Foromula {(14) can be
used in with one or more of the following therapeutic agents in any combination:
immunosuppressants (e.g., tacrolimus, cyclosporin, rapamicin, methotrexate,
cyclophosphamide, azathioprine, mercaptopurine, mycophenolate, or FIY720),
glucocorticoids (e.g., prednisone, cortisone acetate, predaisoione, methylprednisolone,
dexamethasone, betamethasone, triamcinolone, beclometasone, fludrocortisone acetate,
deoxycorticosterone acetate, aldosterone), non-steroidal anti-inflamnmatory drugs {e.g.,
salicylates, arvlalkanoic acids, 2-aryipropionic acids, N-aryvlanthranilic acids, oxicams,
coxibs, or sulphonanilides), Cox-2-specific inhibitors (e.g., valdecoxih, celecoxib, or
rofecoxib), leflunomide, gold thinglucose, gold thiomalate, aurofin, sulfasalazine,
hydroxychloroguinine, minocycline, TNF- alpha. binding proteins (e.g., fnfliximab,
etanercept, or adalimumab), abatacept, anakinra, interferon- beta., interferon-.gamma.,
interlenkin-2, allergy vaccines, antthistamines, antileukotrienes, beta-agonists, theophylline,

or anticholinergics.
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Where the subject is suffering from or at risk of suffering from a B-cell proliferative
disorder (¢.g., plasma cell myeloma), the subject can be treated with a cornpound of Formula
(A} in any combination with one or more other anti-cancer agents. In some embodiments,
one or more of the anti-cancer agents are proapoptotic agents. Examples of anti-cancer agenis
include, but are not limited to, any of the following: gossyphol, genasense, polyphenol E,
Chlorofusin, all trans-retinoic acid (ATRA), bryostatin, tumor necrosis factor-related
apoptosis-inducing lgand (TRAIL), §-aza-2-deoxycytidine, all trans retinoic acid,
doxorubicin, vincristine, etoposide, gemcitabine, imatinib {Gleeves™), geldanamyein, 17-N-
Allvlaming-17-Demethoxygeldanamycin (17-AAG), flavopiridol, LY 294002, bortezomib,
trastizamab, BAY 11-7082, PKC412, or PD184352, Taxol ™, also referred to as "paclitaxel’,
which is a well-known anti-cancer drug which acts by enhancing and stabilizing microtubule

. o ™ TN
formation, and analogs of Taxol'™., such as Taxotere g

. Compounds that bave the basic
taxane skeleton as 2 common structure feature, have also been shown to have the ability to
arrest cells in the G2-M phases due to stabilized microtubules and may be useful for treating
cancer in combination with the compounds described herein.

Further examples of anti-cancer agents for use in combination with a compound of
Formula (A}, inchuade inhibitors of mitogen-activated protein Kinase signaling, e.g., UB126,
PDY80GSS, PIDNIB43SZ, PDO325901, ARRY-142886, SB239063, SPAGNIZS, BAY 43-89006,
wortmannin, or LYZ294002; Syk inhibitors; mTOR inhibitors; and antibodies {e.g., rituxan).

Other anti-cancer agents that can be employed in combination with a compound of
Formula (A} include Adriamycin, Dactinomycin, Bleomycin, Yinblastine, Cisplatin,
acivicin; aclarubicin; acodazole hydrochloride; acronine; adozelesin; aldesleukin;
altretamine; ambomycin; ametantrone acetate; aminoglutethimide; amsacrine; anastrozole;
anthramycin; asparaginase; asperlin; azacitidine; azetepa; azotomyecin; batirnastat;
benzodepa; bicalutamide; bisanirene hydrochloride; bisnafide dimesylate; bizelesin;
bleomycin sulfate; breguinar sodiom; bropirimine; busulfan; cactinomycin; calusterone;
caracemide; carbetimer,; carboplatin; carmusting; carubicin hydrochloride; carzelesin;
cedefingol; chlorambucil; cirolemycin; cladribine; crisnatol mesviate; cyclophosphamide;
cytarabine; dacarbazine; daunorubicin hydrochloride; decitabine; dexormaplating
dezaguanine; dezaguanine mesylate; diaziquone,; doxorubicin; doxorubicin hydrochloride;
droloxifene; droloxifene citrate; dromostanolone propionate; duazornyvein; edatrexate;
eflomithine hydrochloride; elsamitrucin; enloplating enpromate; epipropidine; epirubicin
hyvdrochloride; erbulozole; esorubicin bydrochloride; estramustine; estramustine phosphate
sodinm; etanidazole; stoposide; stoposide phosphate; etoprine; fadrozole hydrochloride;

fazarabine; fenretinide; floxuridine; fludarabine phosphate; fluorouracy; flurocitabine;
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fosquidone; fosiriecin sodivm; gemcitabine; gemcitabine hydrochloride; hydroxyurea;
idarpbicin hydrochlornide; ifosfamide; ilmofosine; interleukin I (including recombinant
interleukin I, or rIL2), interferon alfa-2a; interferon alfa-2b; interferon alfa-nl; interferon
alfa-n3; interferon beta-1a; inferferon gamma-1 b; iproplatin; irinotecan hvdrochloride;
lanreotide acetate; letrozole; leuprolide acetate; Harorole hydrochloride; lometrexol sodinm;
lomustine; losoxantrone hydrochloride; masoprocol; maytansine; mechiorethamine
hydrochloride; megestrol acetate; melengestrol acetate; melphalan; menogaril;
mercaptopurine; methotrexate; methotrexate sodium; metoprine; meturedepa; mitindomide;
mitocarcin; mitocromin; mitogillin, mitomalcin; mitomyein; mitosper; mitolane;
mitoxantrone hydrochloride; mycophenolic acid; nocodazole; nogalamycin; ormaplating
oxisuran; pegaspargase; peliomyein; pentamostine; peplomycin sulfate; perfosfamide;
pipobroman; piposulfan; piroxantrone hydrochloride; plicamyein; plomestane; porfimer
sodium; porfuomycin; prednimustine; procarbazine hydrochloride; puromycin; puromycin
hydrochloride; pyrazofurin; riboprine; rogletimide; safingol; safingol hydrochloride;
semusting; simtrazene; sparfosate sodium; sparsomycin; spirogermanivm hydrochloride;
spiromusting; spiroplating strepionigrin; sireptozocin; sulofenur; talisomycin; tecogalan
sodivm; tegafur; teloxantrone hydrochloride; temoporfin; teniposide; teroxirone; testolacions;
thiamiprine; thioguanine; thiotepa; tiazofurin; tHraparamine; toremifene citvate; trestolone
acetate, triciribine phosphate; trimetrexate; rimetrexate glucuronate; triptoreling tubulozole
hydrochloride; uracil mustard; uredepa, vapreotide; verteporfin; vinblastine sulfate;
vincristine sulfate; vindesing; vindesine suifate; vinepidine soHate; vinglyeinate sulfate;
vinleurosine sulfate; vinorelbine tartrate; vinrosidine sulfate; vinzolidine sulfate; vorozole;
zeniplatin; zinostatin; zorubicin hydrochloride.

Other anti-cancer agents that can be employed in combination with a compound of
Formula G A) include: 20-epi-1, 25 dihydroxyvitamin D3; S-sthynyluracil; abiraterone;
aclarubicin; acyHulvene; adecypenol; adozelesin; aldesleukin; ALL-TK antagonists;
altretamine; ambamustine: amidox; amifostine; aminolevidinic acid; amrubicing amsacrine;
anagrelide; anastrozole; andrographolide; angiogenesis inhibitors; antagonist I); antagonist G;
antarelix; anti-dorsalizing morphogenetic protein-1; antiandrogen, prostatic carcinoma;
antiestrogen; antineoplaston; antisense oligonucieotides; aphidicolin glycinate; apoptosis
gene modulators; apoptosis regulators; apurinic acid; ara-CDP-DL-PTBA; arginine
deaminase; asulacrine: atamesiane; atrimustine; axinastatin 1; axinastatin 2; axinastatin 3;
azasetron; azatoxin; azatyrosine; baccatin 1 derivatives; balanol; batimastat; BCR/ABL
antagonists; benzochlorins; benzoyistaurosporine; beta lactam derivatives; beta-alethine;
betaclamyein B; betulinic acid; BFGE inhibitor; bicalutamide; bisantrene;
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bisaziridinylspermine; bisnafide; bistratene A; bizelesin; brefiate; bropirimine; budotitane;
buthionine sulfoximine; calcipotiriol; calphostin C; camptothecin derivatives; canarypox IL-2;
capecitabine; carboxamide-amino-triazole; carboxyamidotriazole; CaRest M3; CARN 70
cartilage dernived inhibitor; carzelesin; casein kinase inhibitors (IC0S); castanospermine;
cecropin B; cetrorelix; chloring; chloroquinoxaline sulfonamide; cicaprost; cis-porphyrin;
cladribine; clomifene analogoes; clotrimazole; collismycin A; collismycin B; combretastatin
Ad; combretastatin analogue; conagenin; crambescidin 816; crisnatol; cryptophyein §;
cryptophycin A derivatives; curacin A; cyclopentanthragquinones; cycloplatam; cypemycin;
cytarabine ocfosfate; cytolytic factor; cytostating dachiximab; decitabine; dehydrodidermin B;
deslorelin; dexamethasone; dexifosfamide; dexrazoxane; dexverapamil; diaziquone;
didemnin B; didox; disthylnorspermine; dihydro-5-azacytidine; 8-dioxamycin; diphenyl
spiromustine; docosanol; dolasetron; doxifluridine; droloxifene; dronabinol; duocarmycein
SA; ebselen; ecomustine; edelfosine; edrecolomab; eflomithine; elemene; emitefur;
epirubicin; epristeride; estramustine analogue; estrogen agonists; esirogen antagonists;
etanidazole; etoposide phosphate; exemestane; fadrozole; fazarabine; fenretinide; Rlgrastim;
fmasteride; flavopiridol; flezelastine; fluasterone; fludarabine; fluorodaunoranicin
hydrochloride; forfenimex; formestane; fostriecin; fotemustine; gadolinium texaphyrin;
gallium nitrate; galocitabine; ganirelix; gelatinase inhibitors; gemcitabine; glutathione
inhibitors; hepsolfam; heregulin; hexamethylene bisacetamide; hypericin; thandronic acid;
idarubicin; idoxifene; idramantone; ibmofosine; ilomastat; imidazoacridones; imiquimnod;
imupostimulant peptides; insulin-like growth factor-1 receptor inhibitor; interferon
agounists; interferons; interlenking; iobenguane; iodedoxorubicin; ipomeanol, 4-; iroplact;
irsogladine; isobengazole; ischomohalicondrin B; itasetron; jasplakinolide; kahalalide
lamelarin-N trizcetate; lanrectide; leinamycin; lenograstim; lentinan sulfate; leptolstating
fetrozole; leukemia inhibiting factor; leskocyte alpha interferon;
leuprolide-+estrogen+progesterone; leuprorelin; levamisole; larozole; linear polyamine
analogue; lipophilic disaccharide peptide; lipophilic platinum compounds; lissoclinamide 7;
fobaplatin; lombricine; lometrexol; lonidamine; losoxantrone; lovastating loxornibine;
furtotecan; lutetium texaphyrin; lysofylline; Iyvtic peptides; maitansine; mannostatin A;
marimastat; masoprocol; maspin; matrilysin inhibitors; matrix metalloproteinase inhibitors;
menogaril; merbarone; meterelin; methioninase; metoclopramide; MIF inhibitor;
mifepristone; miltefosine; mirmmostim; mismaiched double stranded RNA; mitoguazone;
mitolactol; mitomycin analogues; mitonafide; mitotoxin fibroblast growth factor-saporin;
mitoxantrone; mofaroiene; molgramostim; monocional antibody, human chorionic

gonadotrophin; monophosphoryl lipid A+myobacterium cell wall sk; mopidamol; multiple
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drug resistance gene inhibitor; multiple tumor suppressor 1-based therapy; mustard anticancer
agent, mycaperoxide B; mycobacterial cell wall extract; myriaporone; N-acetyidinaline; N-
substituied benzamides; nafarelin; nagrestip; naloxone4pentazocine; napavin; naphterpin;
nartograstim; nedaplatin; nemorubicin; neridronic acid; neutral endopeptidase; nibistamide;
pisamycin; nitric oxide modulators; nitroxide antioxidant; nitrullyn; O6-benzylguanine;
octreotide; okicenone; oligonucleotides; onapristone; ondansetron; ondansetron; oracin; oral
cytokine inducer; ormaplatin; osaterone; oxaliplatin; oxaunomyein; palavamine;
palmitoylthizoxin; pamidronic acid; panaxyiriol; panomifene; parabactin; pazelliptine;
pegaspargase; peldesine; pentosan polysulfate sodium; pentostating pentrozole; perflubron;
perfosfamide; periliyl alcohol; phenazinomycin; phenylacetate; phosphatase inhibitors;
picibanil; pilocarping hydrochloride; pirarubicin; piritrexim; placetin A; placetin B;
plasminogen activator inhibitor; platinum complex; platinum compounds; platinum-triamine
complex; porfimer sodivm; porfiromycin; prednisone; propy! bis-acridone; prostaglandin J2;
proteasome inhibitors; protein A-based immune modulator; protein kinase € inhibitor;
protein kinase C inhibitors, microalgal; protein tyrosine phosphatase inhibitors; porine
nucleoside phosphorylase inhibitors; purpurins; pyrazoloacridine; pyridoxylated hemoglobin
polyoxyethylerie conjugate; raf antagonists; raltitrexed; ramosetron; ras farnesyl protein
transferase inhibitors; ras inhibitors; ras-GAF inhibitor; retelliptine demethylated; rhenivm
Re 186 etidronate; rhizoxin; ribozymes; R.sub.11 retinamide; rogletimide; rohitukine;
romurtide; roquinimex; rubiginone B1; ruboxyl; safingol; saintopin; SarCNU; sarcophytol A;
sargramostimg; Sdi 1 mimetics; semustine; senescence derived I; sense oligonucleotides;
signal transduction inhibitors; signal ransduction modulators; single chain antigen-binding
protein; sizofuran; sobuzoxane; sodivm borocaptate; sodium phenylacetate; solverol;
somatomedin binding protein; sonermin; sparfosic acid; spicamycin D; spiromustine;
splenopentin; spongistatin 1; squalamine; stem cell inhibitor; stem-cell division inhibitors;
stipiamide; stromelysin inhibitors; sulfinosine; superactive vasoactive intestinal peptide
antagonist; suradista; suramin; swainsonine; synthetic glycosaminoglycans; tallimusting;
tamoxifen methiodide; tavromustine; tazarotene; tecogalan sodivm; tegafur; tellurapyrylivm;
telomerase inhibitors; temoporfin; temozolomide; teniposide; tetrachiorodecaoxide;
tetrazomine; thaliblastine; thiocoraline; thrombopoieting thrombopoietin mimetic;
thymalfasin; thymopoietin recepior agonist; thymotrinan; thyroid stimulating hormone; tin
ethyl etiopurpurin; tirapazamine; titanocene bichloride; topsentin; toremifene; totipotent stem
cell factor; translation inhibitors; tretinoin; triscetyluridine; tricirtbine; trimetrexate;
triptorelin; tropisetron; turosteride; tyrosine kinase inhibitors; tyrphosting; UBC inhibitors;

ubenimex; urogenital sinus-derived growth inhibitory factor; urokinase receptor antagonists;
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vapreotide; variolin B; vector systern, erythroeyie gene therapy; velaresol; veramine; verdins;
verteporfin; vinorelbine; vinxaltine; vitaxin; vorozole; zanoterone; zeniplatin; zilascorb; and
zinpstatin stimalamer,

Yet other anticancer agents that can be employed in combination with a compound of
Formula (A} inclede alkylating agents, antimetabolites, natural products, or hormones, e.g.,
nitrogen mustards (2.g., mechloroethamine, cyclophosphamide, chlorambucil, ete.), atkyl
sulfonates (e.g., busulfan), nitrosoureas {e.g., caroustine, lomusitne, efc.), or triazenes
{decarbazine, etc.). Examples of antimetabolites include but are not limited to folic acid
analog {e.g., methotrexate), or pyrimidine analogs {e.g., Cytarabine), purine analogs {e.g.,
mercaptopurine, thioguanine, pentostating.

Examples of natural products useful in combination with a compound of Fornula (I4)
inchude but are not limited {o vinca alkaloids (e.g., vinblastin, vincristine),
epipadophyllotoxins (e.g., etoposide), antibiotics {e.g., daunorubicin, doxorubicin,
bleomycin), enzymes {e.g., L-asparaginase), or biclogical response modifiers (e.g., interferon
alpha).

Examples of alkylating agents that can be employed in combination a compound of
Formula (IA) include, but are not limited to, nitrogen mustards {e.g., mechioroethamine,
cyclophosphamide, cilorambucil, melphalan, etc.}, ethylenimine and methylmelamines (e.g.,
hexamethlymelamine, thiotepa), alkyl selfonates {e.g., busulfan), nitrosonreas {e.g.,
carmustine, lomusitne, semustine, strepiozocin, etc.), or razenes {decarbazine, efc.).
Examples of antimetabolites include, but are not limited to folic acid analog {s.g.,
methotrexate), or pyrimidine analogs (e.g., flucrouracil, foxuridine, Cytarabine), purine
analogs {(e.g., mercaptopurine, thioguanine, pentostatin.

Fxamples of hormones and antagonists useful in combination a compound of Formula
(14} inclode, but are not Hmited to, adrenocorticostercids (e.g., preduisone), progestins {e.g.,
hydroxyprogestierone caproate, megestrol acetate, medroxyprogesierone acetate), estrogens
{e.g., diethlystilbestrol, ethinyl estradiol), antiestrogen (e.g., tamoxifen), androgens (e.g.,
estosterone propionate, fluoxymesterone}, antiandrogen (e.g., flntamide), gonadotropin
releasing hormone analog {e.g., leuprolide). Other agents that can be used in the methods and
compositions described herein for the treatment or prevention of cancer include platinum
coordination complexes {e.g., cisplatin, carboblatin), anthracenedione {e.g., mitoxantrone),
substituted urea {(e.g., hydroxyurea), methyl hydrazine derivative {e.g., procarbazine},
adrenocortical suppressant (e.g., mitotane, aminoglutethimide).

Hxamples of anti-cancer agents which act by arresting cells in the G2-M phases due to

stabilized microtubules and which can be used in combination with an BTK inhibitor
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compound of the disclosure include without limitation the following marketed drugs and
drugs in development: Erbulozole {(also known as R-55104), Dolastatin 10 (also known as
PLS-10 and NSC-376128), Mivobulin isethionate {also known as CI-980}, Vincristine, NSC-
638828, Discodermolide (also known as NVP-XX-A-286), ABT-751 {Abbott, also known as
E-7010), Altorhyrtins {such as Altorhyrtin A and Altorhyrtin C), Spongistatins {such as
Spongistatin 1, Spongistatin 2, Spongistatin 3, Spongistatin 4, Spongistatin 5, Spongistatin 6,
Spongistatin 7, Spongistatin 8, and Spongistatin 8), Cemadotin hydrochlonde {(also known as
LU-103793 and NSC-[3-669356), HEpothilones (such as Epothilone A, Epothilone B,
Epothilone € (also known as desoxyepothilone A or dEpo4), Epothilone D (also referred to
as KOS-862, dEpoB, and desoxyepothilone B), Bpothilone E, Epothilone F, Epothilone B N-
oxide, Epothilone A N-oxide, 16-aza-epothilone B, 21-aminoepothilone B {(also known as
BMS-310705), 21-hydroxyepothilone D (also known as Desoxyepothilone ¥ and dEpoF), 26-
fluoroepothilone), Auristatin PE (also known as NSC-654663), Soblidotin (also known as
TZT-1027), L8-4559-P (Pharmacia, also known as L8-4577), L8-4378 (Pharmacia, also
known as LS-477-1), L5-4477 (Pharmacia}, L5-4533% (Pharmacia), RPR-112378 {Aventis),
Vincristine sulfate, BZ-3358 (Datichi), FR-182877 (Fujisawa, also known as WS-98858),
G8-164 (Takeda), GS-198 (Takeda), KAR-2 (Hungarian Academy of Sciences), BSF-223651
(BASF, also known as ILX-651 and LU-223651}, SAH-49960 (Lilly/Novartis}, SDZ-268970
(Lilly/Novariis), AM-97 (Armad/Kyowa Hakko), AM-132 (Armad), AM-138
{Armad/Kyowa Hakko), IDN-5005 (Indena), Cryptophyein 52 (also known as LY-355703),
AC-TT38 (Ajinomeio, also known as AVE-8063A and CS-39.HCT}, AC-7T700 {Ajinomoto,
also known as AVE-R062, AVE-RO62A, C8-38-L-8Ser HC, and RPR-2580624),
Vitilevoamide, Tubulysin A, Canadensol, Centaureidin (also known as NSC-106869), T-
138067 (Tularik, also known as T-67, TL-138067 and TI1-138067), COBRA-1 (Parker
Hughes Institute, also known as DDE-261 and WHI-261), HIO (Kansas State University),
H16 {(Kansas Staie University), Oncocidin Al (also known as BTO-856 and DIME), DDE-
313 (Parker Hughes Institute), Fijianolide B. Laulimalide, SPA-2 (Parker Hughes Institute),
SPA-1 {Parker Hughes Institute, also known as SPIKET-P), 3-IAABU (Cytoskeleton/Mt
Sinai School of Medicine, also known as MEB-56%), Narcosine {also known as NSC-3368),
Nascapine, B-248351 (Asta Medica), A-103972 {Abbott), Hemiasterlin, 3-BAABU '
{Cytoskeleton/Mt. Sinat School of Medicine, also known as MP-191), TMPN (Arizona State
University), Vanadocene acetylacetonate, T-138026 (Tularik), Monsatrol, Inanocine (also
known as NSC-688666), 3-1 AABE (Cytoskeleton/Mt. Sinai School of Medicing), A-204197
{Abbott), T-607 (Tuiarik, also known as T-800607), RPR-115781 (Aventis), Eleutherobins

(such as Desmethyleleutherobin, Desactyleleutherobin, Isoelentherobin A, and 2~
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Elegtherobin), Caribaeoside, Caribaeolin, Halichondrin B, D-64131 (Asta Medica), D-68144
{Asta Medica), Diazonamide A, A-293620 (Abbott), NPIL-2350 (Nereus), Taccalonolide A,
TUB-245 (Aventis}, A-258754 (Abbott), Diozostatin, (-}-Phenylahistin (also known as
NSCL-36F037), D-68838 (Asta Medica), D-68836 {Asta Medica), Myoseverin B, D-43411
{£entaris, also known as D-81862), A-289099 (Abbotty, A-318315 (Abbott), HTI-286 {also
known as SPA-110, rifluoroacetate salt) (Wyeth), D-82317 (Zentaris), D-823 18 (Fentaris),
SC-12983 (NCT), Resverastatin phosphate sodium, BPR-OY-007 (National Health Research
Institutes), and SSR-250411 {Sanofi).

Where the subject is suffering from or at risk of suffering from a thromboembolic
disorder {e.g., stroke}, the subject can be treated with a compound of Formmula A) in any
combination with one or more other anti-thromboembolic agents. Examples of anti-
thromboembolic agents include, bt are not limited any of the following: thrombolytic agents
{e.g., alteplase anistreplase, streptokinase, urokinase, or tissue plasminogen activator),
heparin, tinzaparin, warfarin, dabigatran (e.g., dabigatran stexilate), factor Xa inhibitors (e.g.,
fondaparinux, draparinux, rivaroxaban, DX-90635a, otamixaban, LYS17717, or YMI150),
ticlopidine, clopidogrel, CS-747 (prasugrel, LY6403135), ximelagatran, or BIBR 1048,

Examples

The following preparations of compounds of Formula (JA) are given o enable those
skilled in the art to more clearly understand and to practice the present disclosure. They

should not be considered as limiting the scope of the disclosure, but merely as being

illustrative and representative thereof. The 4"‘3‘} Hine at the alkene carbon, in the compounds
below denotes that the compounds are isolated as an undefined mixiure of (B) and (£)
isomers.
Example 1
Synthesis of (R)-2-(3-{4-amino-3-(4-phenoxyphenyl}- 1 H-pyrazolof 3,4-d}pyrimidin-1-

viipiperidine-1-carbonyl}-3-cyclopropyliacrylonitrile
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Sepl

A solution of S-amino-1H-pyrazole-4-carbonitrile {10 g, 92.51 mmel, 1.00equiv) in
formamide (80 mL) was stirred under nitrogen at 165°C for 5 h. The reaction mixture was
cocled to room ternperature and the solid was collected by filration. The filter cake was
washed first with 20 mL of water then 20 mi of methanol and dried to vield 8.5 g (76%) of
{H-pyrazolol3 4-djpyrimidin-4-amine as a white sohid.
Step 2

A mixture of 1H-pyrazolof3,4-djpyrimidin-4-amine (150 g, 1.11 mol, 1.00 equiv) and
N-todo-succinimide (375 g, 1.67 mol, 1.38 equiv) in N,N-dimethylformamide (2.5 L) was
stirred at 80°C for § h. The reaction mixture was cooled to room temperature and then dituted
with 10 L of water. The solid was collected by fltration, washed with 2x1 L of saturated
agueous sodinm sulfite and dried under vacoum o give 150 g (52%) of 3-iodo-1H-
pyrazolo{3,4-dipyrimidin-4-amine as a yellow solid.

Step 3
To a stirred mixiure of 3-iodo-1H-pyrazolo[3,4-dlpyrimidin-d-amine (8.9g, 22.6

mmol, 1.00 equiv}, (S}-tert-butyl 3-hydroxypiperidine-1-carboxylate (10g, 50 munol, 2.2
equiv} and triphenylphosphine (11.8g, 45 mmol, 2.0 equiv) in tetrahydrofuran 300 mi} at 10
°C was added a solution of diisopropy! azodicarboxylate in tetrahydrofuran (30 mL) dropwise
in 30 min. The resulting mixture was stirred at room temperature for 12 b and then
concentrated under vacuum. The residue was purified on a silica gel column eluted with
dichloromethane/methanol (100/1) t give 3g (33%) of R)-tert-butyl 3-(4-aming-3-iodo-1H-
pyrazolof3,4-djpyrimidin-1-yvlpiperidine-1-carboxylate as a yellow solid.

Step d
A mixture of (R)-tert-butyl 3-{4-amino-3-iodo-1 H-pyrazolo[3,4-dlpyriroidin-1-

yiipiperidine-1-carboxylate (1 g, 2.25 ramol, 1.00 egquiv), (4-phenoxyphenyhboronic acid
{530 mg, 2.48 mmol, 1.10 eqguiv), sodiom carbonate (480 mg, 4.53 mumel, 2.01 equiv) and
tetrakis{ triphenyiphosphine)palladium (78 mg, 0.07 mmol, 0.03 equiv) in 1,4-dioxane (60
mL) and water (15 mL) was stirred under nitrogen at 90°C for 24 h. The reaction mixiure
was cooled to room temperatore and then concentrated under vacuum. The residue was
dissolved in 300 ml of dichloromethane. The resuliing solution was washed with 200 mL of
water, dried over anhydrous sodium sulfate and concentrated under vacuum. The residue was
purified on a silica gel column eluted with dichloromethane/methanol (100/1) to give 700 g
(64%) of (R)-tert-butyl 3-{4-amino-3-{4-phenoxyphenyl)-1H-pyrazolof 3, 4-djpyrimidin-1-

vilpiperidine-1-carboxylate as a yellow solid.
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Step S
A mixtare of (R)-tert-butyl 3-[4-amino-3-{4-phenoxyphenyl)-1H-pyrazolo[3 4-

dipyrimidin-1-yijpiperidine-1-carboxylate (700 mg, 1.44 mmol, 100 equiv)
dichioromethane (100 ml} and trifluorcacetic acid (20 mL) was stirred at room (emperature
for 12 h. The reaction mixture was concentrated under vacuum to vield 380 mg of crude (R)-
3-{4-phenoxyphenyD-1-{piperidin-3-vi}- 1 H-pyrazolof 3 4-d]pyrimidin-4-amine as a yellow
oil,

Step 6
A mixiure of (R)-3-{4-phenoxyphenyl)-1-{piperidin-3-yl}- 1H-pyrazolo{3,4-

dipyrimidin-4-amine (330 mg, 1.50 mmol, 1.00 equiv}, carbonyldiimidazole (365 mg, 2.25
mmol, 1.50 equiv) and 2-cyancacetic acid (190 mg, 2.24 mumol, 1,48 equiv) in
dichloromethane (100 ml.) was stirred at room termperature for 24 k. The reaction mixture
was diluted with 100 mL of dichloromethane and washed with 3x100 mL of saturated
aqueous ammonium chiornide solution. The organic layer was dried over anhydrous sodium
sulfate and concentrated under vacoum. The residue was purified on a silica gel column
eluted with dichloromethane/ methanol (100 /1) © give 380 mg (56%) of (R)-3-3-{4-amino-
3-{4-phenoxyphenyl}-1H-pyrazolof3,4-dlpyrimidin-I-yiipiperidin- 1 -yi}-3-oxopropanenitrile
as a white sohid.

Step 7
A maxture of (R)3-[3-[4-amino-3-(4-phenoxyphenyl)- 1 H-pyrazolo[3,4-djpyrimidin-

{-yiipiperidin-1-vl}-3-oxopropanenitrile (120 mg, 0.26 mmol, 1.00 equiv), piperidine (27 mg,
0.28 nunol, 1.07 equiv) and cyclopropanecarbaldehyde (28 mg, .40 mmel, 1.51 equiviin
methanol (8 mL) was stivved in sealed tube at room temperatore for 24 h. The resulting
mixture was concentrated under vacuum and the residue was purified on a silica gel column
shited with dichloromethane / methanol (100/ 1) © give 85.4 mg (64%) of the title
compound as a white solid. MS (ES], pos. ion) mfz: 506 (M+1).

Example 2
Synthesis of 2-((R)-3-(4-amino-3-{4-(3 4-dichlorophenoxy)-3-methoxyphenyl- 1H-
pyrazolo[3,4-dipyrimidin-1-ylpiperidine- 1 -carbonyl}-3-cyclopropylacryloniirile
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Step b
A mixture of 3,4-dichlorophenol (38 g, 233.13 nunol, 1.00 equiv), 1-fluore-2-

methoxy-4-nitrobenzene (40 g, 233.75 mmol, 1.00 equiv) and potassium carbonate (64 g,
463.77 mmol, 1.99 equiv) in N N-dimethylformamide (250 mL) was stirred overnight at
&0°C. The resulting solution was diluted with 1000 mL of water, extracted with 3 x 200 mL
of ethyl acetate and the organic layers combined. The resulting mixture was washed with 3 x
500 mk of brine. The mixture was dried over anhydrous sodium sulfate and concentrated
under vacuum to vield 60 g (82%) of 1,2-dichloro-4-(Z-methoxy-4-nitrophenoxytbenzene as
a brown solid.

Step 2
A mixture of 1,2-dichloro-4-(2-methoxy-4-nitrophenoxy)benzene (60 g, 190.40

nunol, 1.00 equiv), Fe (83 g, 346.43 munol, 4.97 equiv) and ammonium chioride (10 g,
188.68 mmol, $.99 equiv) in tetrabydroforan / water(1 / 2) {600 mL) was stirred overnight at
&0°C under an inert atmosphere of nitrogen. The mixture was filtered through Celite and the
filtrate was concentrated under vacuum. The resulting solution was extracted with 3 x 500
mL of dichloromethane and the organic layers combined. The resulting mixture was washed
with 3 x 500 mL of brine. The mixture was dried over anhydrous maguesiom sulfate and
concentrated under vacuum fo give 40 g (74%) of 4-(3,4-dichlorophenoxy}-3-methoxyaniline
as g light gray solid.

Step 3
A solotion of sodiom nitrite (14.4 g, 208.70 munol, 1.98 equiv) in water (500 mL) was

added dropwise into a solution of 4-(3 4-dichlorophenoxy)-3-methoxvaniline (30 g, 105.58
mmol, 1.00 equiv) in sulfuric acid (1000 mL) with stirring at 0°C and the mixture was stirred
for 30 min at 0°C. The above mixture was added dropwise to a solution of potassium iodide

(1000 mL, 5%) in water with stirring at S0°C. The reaction was completed immediately. The
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reaction mixture was cooled to room temperature, extracted with 3 x 500 mi of ethyl acetate
and the organic layers combined. The resulting mixture was washed with 3 x 300 mL of
saturated agueous sodiom bicarbonate and 3 x 500 mL of brine. The mixture was dried over
anhydrous sodium sulfate and concentrated under vacuum to give 24 g {crude) of 1,2~
dichloro-4-{(4-iodo-2-methoxyphenoxybenzene as red oil.
Step 4

A mixture of 1,2-dichloro-4-{4-iodo-2-methoxyphenoxyibenzene (93 g, 235.43 mmol,
1.00 equiv) in 1 4-dioxane (300 mlL}, potassinm acetate (46 g, 469.39 mmol, 1.99 equiv),
4,45, 5-tetramethyl-2-(4,4,5 S-tetramethyi-1,3,2-dioxaborolan-2-y1)-1,3,2-dioxaborolane (89
g, 350.3% mmol, 1.49 equiv) and Pd{dppfiCl; (4.65 g) was stitved overnight at 90°C under an
inert atmosphere of nitrogen. The reaction mixture was cooled to room temperature and
concentrated under vacuum. The residoe was dissolved in 500 mL of ethyl acetate and
washed with mL of water and brine. The mixture was dried over anhydrous sodium sulfate
and concentrated under vacuum. The residue was applied onto a silica gel column with ethyl
acetate / petroleum ether (17 100) to yield 10 g (11%) of 2-{4-(3 4-dichlorophenoxy)-3-
methoxyphenyli}-4.4,3,5-tetramethyl-1,3,2-dioxaborolane as light yellow oil.

2-{4-(3,4-Dnchlorophenoxy)-3-methoxyphenyi}-4,4,5,5-tetramethyl-1,3,2-
dioxaborolane was then covered to the title compound following the procedures described in

Exarnple 1, steps 4-7 above.

Example 3
Synthesis of (R}-2-(3-(4-amino-3-{4-phenoxyphenyl)-1 H-pyrazolof3,4-d]pyrimidin-1-

yhpiperidine-1-cartbonyl}-4,4-dimethyvipent-2-enenitrile

A mixtore of (R)-3-[3-[4-amino-3-{4d-phenoxyphenyl}-1H-pyrazolo{3,4-d}pyrimidin-
I-ylipiperidin-1-yl}-3-oxopropanenitrile(1 50 mg, 0.33 mmel, 1.00 squiv), methanol (15 mL),
dichloromethane(SmL), piperidine (56mg, .66 mumol, 2 equiv) and pivalaldehyde (142 mg,
1.66 mmol, 5 equiv) was stirred for 48 hat 30°C in a 25-mL sealed tube. The resulting
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mixture was concentrated under vacoum. The residue was applied onto a silica gel column
with dichloromethane / methanol (1667 1) to give 45mg (26%) of R)-2-(3-{4-amino-3-(4-
phenoxyphenyl}-1H-pyrazolof 3 4-dlpyrimidin-1-yDpipendine-I-carbonyl)-4,4-dimethylpent-
Z-enenitrile as a white solid. MS (ES], pos. ion) mfz: 522 M+ 1),

Example 4
Synthesis of 2-(2-((4-amino-3-{4-phenoxyphenyh)- 1H-pyrazolo{ 3 4-djpyrimidin- 1 -
yhmethyDpyrrolidine- l-carbonyi}-4 4-dimethyvipent-2-enenitrile

"
\\K
NG !@
77y
O

Synthesized as Examples 1 and 3 above but using tert-butyl 2-(hydroxymethyl}-
pyrrolidine-1-carboxylate instead of (S)-tert-butyl-3-hydroxypiperidine-1-carboxylate. MS
(ESI, pos. ion) mdz; 522 (M)

Example 5
Synthesis of (N~{{(Ir 41)-4-{4-amino-3-(d-phenoxyphenyl)- TH-pyrazolof 3 4-dlpynmidin-1-
yhevelohexylhy-2-cyano-3-cyclopropylacrylamide
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Synthesized as described in Examples 1 and 3 above except using tert-butyl{(1r,4r)-4-
hydroxyeyelohexylcarbamate instead of (S)-tert-butyi3-hydroxypiperidine-1-carboxylate.

MS (ES, pos. ion) mfz: 536 (1),

Exampie &
Synthesis of (R}N-{4~{4-amino- 1 -(1-(Z-cyano-3-cyclopropylacrylovlipiperidin-3-yi}- 1H-
pyrazolol3,4-dlpyrimidin-3-yphenyl-4-(rifluoromethylbenzamide

O~

NH

2
AP

=4 N
N”’\N

RS
O
Stepl
A mixture of 3-lodo-1H-pyrazolo[3 4-dipyrimidin-4-amine { 5.9g, 22.6 mumol, 1.00
equivy, {S)-tert-butyi3-hydroxypiperidine- 1 -carboxylate (10g,50mmol, 2.2equiv},
riphenyiphosphine ( 11.8 g, 45 mmol, 2 equiv} in tetrabydrofuran (300 mL} was stirred at 10
°C. Diisopropyl azodicarboxylate in tetrahydrofuran (30 mL) was dropped in the mixture
slowly in 30 min. The resulting mixture was stirred for 12 k at room temperature was and then
concenirated under vacuum. The residue was loaded onto a silica gel column and eluted with
dichloromethane/methanol (100/1) to give 3 g (33%) of (R)-tert-butyl 3-(4-amino-3-iodo-1H-
pyrazelof 3,4-dlpyrimidin-1-ylpiperidine- 1 -carboxylate as yellow solid.
Step 2
Into a 250-mL 3-necked round-bottom flask purged and maintained with an inert
atmosphere of nifrogen, was placed (R)-tert-butyl 3-[4-amino-3-iodo-1H-pyrazolo{3.4-
dlpyrimidin-I-ylipiperidine-1-carboxylate (2 g, 4.50 momol, 1.00 equiv), 4-borono-
benzenaminium chloride (0.934 g), Pd{(PPha)y (0,312 g), ethylere glycol dimethyl ether (100
mk), sodiom carbonate (1.194 ¢), and water(Z0 mL}. The resulting solution was stirred for
12 hoat 80 °C in an oil bath. The resulting mixture was concentrated under vacuum and
residue was loaded onto a silica gel column and eluted with dichloromethane/methanol (50:1)
to give 1.5 g (81%) of (R)-tert-butyl 3-(4-amino-3-(4-aminophenyl}-1H-pyrazolo{3,4-

dipyrimidin-1-ypipenidine-1-carboxylate as a brown solid.
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Step 3

Into a 250-mL round-bottom flask, was placed (R)-tert-butyl 3-[4-amino-3-(4-
aminophenyl}-1H-pyrazolo[3 4-dlpyrimidin- 1 -vijpiperidine-I-carboxylate (1.0 g, 2.44 mmol,
1.00 eguivy, HATU (0.746 g}, 4-(gifluoromethyDbenzoic acid (374 mg, 1.97 mmol, 0.81
equivy, triethylamine (500 mg, 4.84 mmol, 2.02 equiv}, and N N-dimsthylformamide 80
mL}. The resulting solution was stirred for 5 h at 25°C. The resulting mixture was guenched
with water. The resulting solution was extracted with ethyl acetate and washed with sodium
chloride (sat). The organic layers dried over anhydrous magnesium sulfate and concentrated
under vacuom and residue was loaded onto a silica gel column and eluted with
dichloromethane/methanol (50:1to give 1.15 g (81%) of (R)-tert-butyl 3-[4-amino-3-{(4-[[4-
(rifluoromethylibenzenejamidolphenyl)- IH-pyrazolof3,4-dlpyrimidin- I -viipiperidine-1-
carboxylate as a brown solid.
Step d

Into a 250-md. round-bottom flask, was placed (R}-tert-butyl 3-[4-amino-3-(4-{{4-
(wifluoromethyDbenzenclamidolphenyl)- 1H-pyrazolo3,4-dipyrimidin- 1-yi]piperidine- 1~
carboxylate (1.1 g, 1.89 mmol, 1.00 equiv), and dichloromethane (100 mL). This was
followed by the addition of CF:COO0H (20 mL) dropwise with stirring at 253 °C over 10 min.
The resulting solution was stirred for 3 h at 25 °C. The resulting mixture was concentrated
under vacuum to give 0.829 g (91%) of (R)-N-{4-[4-amino-1-{pipenidin-3-y1}-1H-
pyrazolo{3,4-dipyrimidin-3-yijphenyl]-4-(rifluoromethyl)benzamide as brown oil.
Step3

Tato a 250-ml. round-bottom flask, was placed (R)}-N-[4-[4-amino-1-(piperidin-4-yi}-
1H-pyrazolef3,4-d}pyrimidin-3-yliphenyl}-4-{trifluoromethyl }benzamide (828 mg, 1.72
mamol, 1.00 eguiv), 2-cyanocacetic acid (220 mg, 2.59 mmaol, 1.50 equiv}, CDI {420 mg, 2.59
mmol, 1.51 equiv}, in dichloromethane (80 ml.). The resulting solution was stirred for 12 hat
25 °C. The resulting mixture was washed with NHsCl and concentrated under vacuum. The
residue was loaded onio 3 silica gel column and ehsted with dichloromethane/methanol (80:1)
to give 300 mg (32%) of R)-N-{4-[4-amino-~1-[1-(2-cyanoacetypipendin-4-yI}- 1H-
pyrazolof3,4-dipyrimidin-3-viiphenyl)-4-{trifluoromethylbenzamide as a yellow solid.
Step 6

Into a 10-mL round-bottom flask, was placed (R)-N-{4-{4-amino-i-[1-(2-
cyanoacetyl)piperidin-3-yi}- 1H-pyrazolol3,4-dlpyrimidin-3-yliphenyl}-4-(wiftuoromethyl 3-
benzarnide (65 mg, .12 mmol, 1.00 equiv), cyclopropanecarbaldehyde (16.6 mg, 0.24 mmol,
2.00 equiv), piperidine (10 mg, .12 mmol, .99 equiv), methanol (8 mL). The resulting

solution was stirred for 12 h at 25 °C. The resulting mixtore was concentrated under vacuum
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and the residue was loaded onto a silica gel column and eluted with dichioromethane/
methanol (30:1) o give 43 mg (60%) of R)}-N-[4-(d-amino-1-[1-[2-cyano-2-{cyclopropyl-
methylidene jacetylipiperidin-3-yi-1H-pyrazolof3,4-djpyrimidin-3-yljphenyl}-4-
(triflvoromethyibenzamide as a white solid. MS (ES], pos. ion) m/z: 681

Example 7
Synthesis of of (R)}-2-(2-({(4-amine-3-(4-(3-fluorophenoxyjphenyl)- I H-pyrazolo[3,4-
dipyrimidin--yDmethyDpyrrolidine- I -carbony)-3-cyclopropylacrylonitrile

P\ 4
Q
NH, 7N

Into a 100-ml. 3-pecked round-bottom flask purged and maintained under an inent
atmosphere of nifrogen, was placed teri-butyl (ZR)-2-{{4-amino-3-iodo-1H-pyrazolo{3.4-
dipyrimidin-1-yljmethylipyrrolidine-1-carboxylate (300 mg, 0.68 mmol, 1.00 equiv),
prepared as described in Example 1 except in the Mitsunobu reaction using (R)-tert-butyl 2-
(hydroxymethyhpyrrolidine-1-carboxylate instead of (8)-tert-butyl 3-hydroxypiperidine-i-
carboxylate, 2-[4-(3-floorophenoxy)phenyl}-4,4.5, 5-tetramethyl-1,3,2-dioxaborolane (254
mg, 0.81 mmeol, 1.20 equiv), tetrakis(triphenylphosphane)paliadiom (47 mg, 0.04 mmel, 0.06
squiv), ethylene glycol dimethyl ether (5@ ml), sodium carbonate (180 mg, 1.70 mmol, 2.50
equiv}, and water{10 mL). The resulting solution was stirred for 12 h at 80 °C in an oil bath.
The resuliing mixture was concenirated under vacuum and extracted with dichloromethane,
The organic layers were combined, dried and concentrated under vacuum. The residue was
ioaded on a silica gel column and eluted with dichloromethane/methanol 80/ to give 027 g
(79%) of tert-butyl (2KR}-2-({4-amino-3-{4-(3-Huorophenoxy iphenyl}- 1 H-pyrazolo{3,4-d}-
pyrimidin--ylmethylipymrolidine- 1-carboxylate as a brown solid.

Step 2
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Into 8 100-mL round-bottom flask, was placed a sohution of tert-butyl (2R2-({4-
amino-3-[4-3-fluorophenoxyiphenyl]-1H-pyrazolol 3,4-dpyamidin-1 -yljmethyl)-
pyrrolidine-1-carboxylate (270 mg, 0.54 mmol, 1.00 eguiv) in dichloromethane (50 ml). This
was followed by the addition of trifluoroacetic acid (10 mL} dropwise with stirring over 10
min. The resulting solution was stirred for 3 h at 25 °C. The resclting mixture was
concentrated under vacuum to give 8.216 g (crude) of 3-{4-(3-fluorophenoxy)phenyi}-1-
[CR)-pyrrolidin-2-yimethyl}-1H-pyrazolof3,4-d]pyrimidin-4-amine as brown oil.

Into a 100-ml round-bottom flask, was placed 3-[4-(3-fluorophenoxyiphenyl]-1-{(CR)-
pyrrolidin-2-yimethyi}- 1 H-pyrazolof3,4-dlpyrimidin-d-amine (216 mg, 0.53 mmol, 1.00
equiv}, 2-cyancacetic acid (36.8 mg, 0.43 mmol, 0.80 equiv), HATU (166 mg, .44 mmol,
{(1.30 equiv), triethylamine (109 mg, 1.08 mmol, 2.00 eguiv), N,N-dimethyiformamide (50
mL). The resulting solotion was stirred for 3 h at 25 °C. The resulting sohution was extracted
with ethyl acetate and the organic layers combined and concentrated vnder vacuom. The
residue was loaded on a silica gel column and eluted with dichloromethane methanol (50 1)
to give 150 mg (60%) of 3-{(2R)-2-{{4-amino-3-{4-(3-fluorophenoxyiphenyi}-1H-
pyrazolo]3,4-dlpyrimidin-1-ylimethylpyrrolidin- 1-yl]-3-oxopropanenitrile as a yellow solid.
Step d

Into a 10-mL round-bottom flask, was placed 3-[(2R)-2-{{4-amino-3-{4-(3-
fluorophenoxyiphenyvil- 1H-pyrazolol3 4-dlpyrimidin- -yl methyDpyrrolidin-1-yi}-3-
oxopropanenitrile (150 mg, .32 munol, 1.00 equiv), piperidine (27 mg, (.32 romel, 1.00
equivy, cyclopropanecarbaldehyde (44.3 mg, 8.63 mumol, 2.00 equiv), methanol (5 mL). The
resulting sohution was stirved for 12 h at 25 °C and then concentrated under vacuum. The
residoe was loaded on a silica gel column and eluted with dichloromethane/methanol (58/1)
o give 48.5 mg (29%) of the title compound as a off-white solid.  LOC-MS: (B8, m/z) MS
(ESL, pos. ion) m/2: 524 (M1

Example 8

Synthesis of (R)-2-2-{(4-aming-3-(4-(2,6-difluorophenoxy)phenyl}- 1 H-pyrazolo{3,4-d}-
pyrimidin-1-yhmethvl)pyrrolidine-1-carbonyl}-3-cyclopropylacrylonitrile

- 164 -



WO 2013/191965 PCT/US2013/045266

Step |
Into a 11, 2-necked round-hottom flask purged and maintained under an inert

atmosphere of nitrogen, was placed 3-iodo-1H-pyrazolo{3 4-dlpyrimidin-4-amine (10 g,
38.31 mmol, 1.00 equiv), tent-butyl (2R)-2-(hydroxymethyhpyrrolidine-1-carboxylate (154
g. 76.52 mmol, 2.00 equiv), PPhs (20.1 g, 76.63 mmel, 2.00 equiv), and N, N-dimethyl-
formamide (400 mL). DIAD (15.5 g, 76.65 mmal, 2.00 equiv} was added dropwise over 30
min. The resulting solution was stirred for 12 h at 25 °C and then diluted with 1 L of water.
The resulting solution was extracted with ethyl acetate and the organic layers combined and
washed with brine. The mixture was dried over anhydrous sodium sulfate and concentrated
under vacunm and the residue was placed on a silica gel column and eluted with
chloroformy/methanol (J00/1) to give 1.2 g (6%) of tert-buty! 2R)-2-({4-amino-3-iodo-1H-
pyrazolo{3,4-dlpyrimidim-1-ylimethylipyrrolidine- 1-carboxylate as a off-white sohid.
Step 2

Into a 500-mL 4-necked rovnd-bottom flask, was placed a solution of sodium hydride
(4.05 g, 168.75 mmol, 1.70 equiv) in N, N-dimethylformamide (200 mL}. A solution of 1~
fluoro-4-mitrobenzene (14 g, 89.22 mmol, 1.00 equiv) in N N-dimethylormamide {50 mL)
was added dropwise with stirring at 0 °C over 20 min. The resulting solution was stirred for
2 hr at room temperature. CupCl (9.83 g, 18031 mmol, 1.01 equiv) was added and a
solution of 2,6-difluoropheno! (15.5 g, 119,15 munol, 1.20 equiv) in N N-dimethylformamide
(50 mL} was added dropwise with stirring at 25 °C over 10 min. The resulting solution was
stirred for 12 b at 100 °C in an oil bath, diluted with 300 ml of water and extracted with ethyl
acetate . The combined organic layers were washed with water and brine, dried over
anhydrous sodium sulfate and concentrated under vacuum. The residue was placed on a silica
gel colurnn and eluted with ethyl acetate/petrolenm ether (1/8) to give 20 g (80%) of 1,3-

diftuoro-2-{(4-nitrophenoxyjbenzene as brown oil.
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Siep 3
Into a 500 mi., 3-necked round-bottom flask purged and maintained under an inert

atmosphere of nitrogen, was placed a solution of 1,3-difluoro-2-(4d-nitrophenoxybenzene (20
g, 79.62 mmol, 1.00 equiv) in methanol (200 b}, Ravey Nickel (2 g). A solution of
hydrazine hydrate (12.67 g) in methanol (30 mi.} was added dropwise with stirring in 15 min.
The resulting solution was stirred for 12 b at 25 °C, then filtrated and the filtrate was
concentrated under vacuum. The residoe was diluted with f ethyl acetate, washed with water
and brine, and dried over anhydrous sodivm sulfate and concentrated under vacuum to give
16 g (%1%} of 4-2 6-difluorophenoxy)aniline as black oil.
Step 4

Into a 250-mL 4-necked round-bottom flask, was placed 4-(2,6-diflucrophenoxy)-
aniline {&.84 g, 39.96 mmol, 1.00 equiv), hydrogen chloride (37%) (18.14 g, 277.81 nunol,
6.95 eguiv) and water (20 mL). NalNGa (3.04 g, 44.06 mmol, 1.10 equiv) in water (10 ml)
was added dropwise with stirring at § °C over § min., and the reaction mixture was stirred for
30 mins at § °C. The reaction mixture was added into a solution of Nal (18 g, 120.00 mmol,
3.00 equiv) in water (20 mL) at 25 °C in batches over 5 min. The resulting solution was
stirred for 2 h at 25 °C and then extracted with of ethyl acetate and the organic layers were
combined. The combined organic lavers were washed with water and brine, dried over
anhydrous sodium sulfate and concentrated under vacuum to give 10.2 g (T7%} of 13-
difluoro-2-{(d-iodophenoxy)benzene as brown oil.
Step 3

Into a 100 mL 3-necked round-botiom flask purged and maintained in an inent
atmosphere of nitrogen, was placed a solution of 1,3-difluore-2-(d-iodophenoxyibenzene (3
g, 6.02 mmol, 1.00 equiv) in N N-dimethylformamide (50 mL), 4.4,5,5-tewamethyl-2-
(tetramethyl-1,3,2-dioxaborolan-2-yi3-1,3,2-dioxaborolane (1.68 g, 6.62 mmol, 1.18 equiv),
potassium acetate (1.76 g, 17.93 mmol, 3.0 equiv), and PA{OAc); (68 mg, .30 mmol, 0.03
equiv). The resulting solution was stirved for 12 h at 85 °C in an oil bath. The reaction
mixture was then quenched with water. The resolting solution was extracted with ethyl
acetate and the organic layers combined and washed with water and brine. The organics were
dried over anhydrous sodinm suifate and copcentrated under vacuum. The residue was loaded
onto a silica gel column and eluted with ethyl acetate/petroleom ether (I8 togive 1.5 ¢
{75 %) of 2-[4-2 6-diflporophenoxy)phenyl}-4,4,5,5-tetramethyl-1,3,2-dioxaborolane as a

light yellow solid.

Step &
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Into a 100 ml, 3-necked round-botiom flask purged and maintained in an inent
atmosphere of nitrogen, was placed a solution of ferr-butyl (2R}-2-({4-amino-3-iodo-1H-~
pyrazolo3,4-dipynmidin-1-ylimethylpyrrolidine-T-carboxylate (300 mg, 0.68 mmol, 1.00
equiv) in 1 4-dioxane/water (60/15 ml), 2-[4-(2,6-difluorophenoxy)phenyl}-4,4,5,5-
fetramethyl-1,3,2-dioxaborolane (250 mg, 0.87 mmol, 1.3 equiv), sodium carbonate (180 mg,
1.68 munol, 2.3 eguiv), and tetrakis{iriphenylphosphane)paliadivm (40 mg, 0.03 mmol, 0.05
equiv). The resulting solution was stirred for 12 hiat 90 °C in an il bath and then
concentrated under vacuum. The resulting sohution was diluted with 530 mi. of
dichloromethane, washed with water and brine. The organics were dried over anhydrous
sadium sulfate and concentrated under vacuum. The residue was loaded onto a silica gel
column and eluted with dichloromethane/methanol (20/1) to give 280 mg (79%) of rerr-butyl
(Z2R}-2~({4-amino-3-{4-(2,6-difluorophenoxy jphenyll-1 H-pyrazolo] 3,4-d]pyrimidin-1 -
yiimethylpyrrolidine- 1-carboxylate as a white solid.

Step 7

Into a 30 ml round-bottom flask, was placed a solution of rerr-butyl 2R)-2-(J4~
amino-3-{4-(2,6-diflucrophenoxyiphenyl}-1H-pyrazolof 3, 4-dlpyrimidin-1 -yl imethyl)-
pyrrolidine--carboxylate (280 mg, 6.54 mmol, 1.00 equiv} in dichloromethane (10 mL).
Triflooroacetic acid (2 mg, (.02 mmol, 8.03 equiv) was added dropwise with stirring at 25
°C. The resulting solution was stirved for 3 b at 25 °C and then concentrated vnder vacuum.
The resulting solution was diluted with 50 ml of dichloromethane, washed with ethy! acetate
and ¥,0, brine and concentrated under vacuom to give 200 myg (38%) of 3-{4-(2,6-
difluorophenoxyiphenyi}-1-[(ZR)-pyrrolidin-2-yvimethyl}- 1 H-pyrazolo{3 4-dipyrimidin-4-
amine as a white solid.

Step &

Into a 100 ml round-bottom flask, was placed a solution of 3-{4-(2,6-difluoro-
phenoxyiphenyil-1-[C2R)-pyrrolidin-2-yimethyl}-1H-pyrazolo{3,4-djpyrimidin-4-amine {200
mg, 0.47 mmol, 1.00 equiv) in dichloromethane (10 ml), 2-cyvancacetic acid (121 mg, 1.42
mmel, 3.00 equivy, and 1,1-carbonyldiimidazole (230 mg, 1.42 pupol, 3.00 equiv). The
resulting solution was stirved for 12 h at 25 “C and then washed with water and brine. The
mixture was dried over anhydrous sodium sulfate and concentrated under vacuom. The
residue was loaded onto a silica gel column and eluted with dichloromethane/methanol (3(¥1)
to give 112 mg (48%) of 3-{(2R}-2-{{4-amino-3-{4-(2,6-difluorophenoxy)phenyil-1H-
pyrazolo[3,4-dipyrimidin-1-ylmethyDpyreolidin- 1 -vi}-3-oxopropanenitrile as a white solid.

Step &
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Into a 10mL sealed tube, was placed a solution of 3-[(2R}-2-({4-aming-3-[4-(2,6~
diftuorophenoxy)phenyl}-1H-pyrazolof3 4-djpyrinudin-1-ylimethylpyrrolidin-1-v1}-3-
oxopropanenitrile (100 mg, 8.20 mmol, 1.00 equiv) in methanol (3 mbL), cyclopropane-
carbaldehyde (I mL), and piperidine (1 mL). The resulting solution was stirved for 12h at 25
°C and then concentrated under vacuum. The resulting solution was diluted with 10 mk of
dichloromethane, washed with saturated agueous NH(l, water and brine. The organics were
dried over anhydrous sodium sulfate and concentrated under vacuum and the residue was
purified via column chromatograpy using dichloromethane/methanol (20/1) to give 26 mg

{23% of the title compound as a white solid. LC-MS: (E5, m/7): 542 [M+HL

Example ¢
Synthesis of (R)-2-{2-{{4-amino-3-{2-fluoro-4-phenoxyphenyl}- 1 H-pyrazolo] 3,4-d}-

pyrimidin-1-yDmethylDpymroliding- L-carbonyl}-3-cyclopropylacrylonitnle

Step 1

Inte a 230 mL round-bottomn flask, was placed a solution of 4-bromo-3-fluorophenol
(§ g, 26.18 mmaol, 1.00 equiv) in dichloromethane (100 mlL), phenviboronic acid (3.5 g, 2870
mmol, 1,10 eguiv), ColAcO) (5.7 g), triethylamine (5.3 g}, and 4A molecular sieves {15 g).
The resulting solution was stirred overnight at room temperature. The solids were filtered out.
The filtrate was dried over anhydrous sodium sulfate and concentrated under vacuum. The
residue was loaded onto a silica gel column and eluted with ethyl acetate/petrolenm ether
{1:100-1:50). This resulted in 2 g (28%) of I-bromo-2-fluoro-4-phenoxyhenzene as colorless
oil.

Step 2
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Into a 100 md. 3-necked round-bottom flask purged and maintained under an inert
atmosphere of nitrogen, was placed a solution of 1-bromo-2-flucro-4-phenoxybenzens (2 g,
7.49 mumol, 1.00 equiv) in tetrahydrofuran (20 mi}). Bula (M) (8 mL) was added dropwise
with stirring at -70 to ~-80 °C. The resulting solution was stirred for 30 min at -70—80°Cina
liquid nitrogen bath. Tris(propan-2-yi}borate (1.7 g, 8.04 mmol, 1.21 equiv) was added
dropwise with stirring at -70 to -80 °C. The resulting solution was allowed 1o react, with
stirring, for an additional 2 h while the temperature was maintained at -70 to -80 °C. The
reaction was then quenched by the addition of 100 mi of water, extracted with ethy! acetate
and the organic layers were combined and dried over anhydrous sodium sulfate and
concentrated under vacuum. The residue was loaded onto a sifica gel column and eluted with
ethyl acetate/petrolenm ether (1:20) to give 1.6 g (92%) of (2-fluoro-4-phenoxyphenyl}-
boronic acid as a white solid.

Into a 180 mi, 3-necked round-bottom flask purged and maintained under an inert
atmosphere of nitrogen, was placed tert-butyl (CR)}-2-([4-amino-3-iodo-1H-pyrazolo{3,4-
dipyrimidin-1-ylHmethylpyrrolidine~-1-carboxvlate (380 mg, 0.86 mmol, 1.00 equiv), (2-
flucro-4-phenoxyphenyl)boronic acid (240 mg, 1.03 mmol, 1.20 equiv), tetrakis-
(triphenylphosphane) paliadinm (60 mg, (.05 mmol, 0.06 equiv), doxane $0 mL), sodium
carbonate (238 mg, 2.15 mmol, 2.50 equiv) and water (10 mL). The resulting solution was
stirred for 12 h at 80 °C in an oil bath. The resulting mixture was concentrated under vacuum
and the resulting solution was extracted with dichloromethane and the organic layers
combined, dried and concentrated under vacuum. The residue was loaded onto a silica gel
columm and eluted with dichloromethane /methanol (50/1) to give 0.347 g (80%) of tert-
butyl (2R3-2-{{4-amine-3-2-flucro-4-phenoxyphenyly- 1 H-pyrazolo3,4-dipyrimidin-I-
yiimethyllpyrrolidine- I-carboxylate as a brown solid.

Into a 100 mlL, rovnd-botiom flask, was placed a solution of tert-butyl 2R)-2-[{4-
amino-3-(2-fluoro-4-phenoxyphenyl}-1H-pyrazolo[3,4-dipyrimidin- 1 -yl lmethyllpymrolidine-
I-carboxylate (347 mg, 0.69 mumol, 1.00 equiv) in dichioromethane (50 mL.}). Tnfluoroacetic
acid (10 mL) dropwise with stirving over 10 min and the resulting solution was stired for 3 b
at 25 "C. The resulting mixiure was concenirated under vacuurm o give 0.278 g {crude) of 3-
{2-fluoro-4-phenoxypheny-1-{ (2R }-pyrrolidin-2-yimethyl}- 1 H-pyrazole{3,4-dlpyrimidin-4-
amine as brown oil.

Step S
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Into a 100 mL ound-bottom flask, was placed 3-(2-fluoro-4-phenoxyphenyl-1-{(ZR)-
pyrrolidin-2-yimethyl]- 1 H-pyrazolo]3,4-d]pyrimidin-4-amine (278 mg, (.68 mmol, 1.00
equiv), 2-cyanoacetic acid (36.8 mg, 0.43 mmol, 0.80 equiv), HATU (210 mg, 8.55 mmol,
(.80 equiv}, tricthylamine (109 mg, 1.08 mmol, 2.00 equiv), and N N-dimethylformamide
(50 mL). The resulting solution was stirred for 3 h at 25 °C, then diluted with 200 mL of
water and extracted with ethyl acetate and the organic layers combined, dried and
concentrated under vacuum. The residue was loaded onto a silica gel column and eluted with
dichioromethane / methanol (58/1) to give 200 mg (62%) of 3-[(ZR}-2-[[4-amine-3-(2-Tluoro-
4-phenoxyphenyD-1H-pyrazolo[3,4-dipyrimidin- L-yHmethylpyrrolidin-1 -y1}-3-oxopropane-
nitrile as g yellow solid.

Stepd

Into a 10 mL round-bottom flask, was placed 3-[(2R}-2-[[4-amino-3-(2-fluoro-4-
phenoxyphenyl)-1H-pyrazolof3.4-dlpyrimidin- I -vijmethyljpyrrolidin-1-yH-3-
oxopropanenitrile (100 mg, 0.21 mmol, 1.00 egquiv}, piperidine (18 mg, 0.21 mmol, 1.00
equivy, cyclopropanecathaldehyde (30 mg, 0.43 mmol, 2.00 equiv), and methanol (3 mL).
The resulting solution was stirred for 12 h at 25 °C and then concentrated wnder vacoum. The
residue was loaded onto a silica gel column and eluted with dichloromethane/methanol {50/
1) to give 38 mg {33%;) of the title compound as a off-white solid. LC-MS; (ES, m/2):

MS (BES], pos. ion) mfz: 324 (V1)

Example 10
Synthesis of (R)}-2-(2-((4-amino-3-{4-(3,5-difluorophenoxy jphenyl)- 1 H-pyrazolo{3,4-d}-

pyrimidin-1-ylimethylpyrrolidine-1-carbonyl}-3-cyclopropylacrylonitrile
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Step 1

Into a 250-ml. round-bottom flask, was placed a solution of 4-(tetramethyl-1,3,2-
dioxaborolan-2-yhphenol (§ g 22.72 nupol, 1.00 eguiv) in dichloromethane (300 mbL), (3,5~
diftuorophenyDboronic acid (4 g, 2533 mmol, 1.11 equiv), Cu{AcO); (8 g), 4A molecular
sieves {15 g), triethviamine (4.6 g). The resulting solution was stirred for overnight at room
temperature. The solids were filtered out, The filivate was dried over anhydrous sodium
sulfate and concentrated under vacourm. The residue was applied onto a silica gel column
with ethyl acetate/petroleum ether (1:100-1:30). This resulted in 2 g (27%) of 2-{4-(3,5-

diftusrophenoxyphenyl}-4,4,5,5-tetramethyl-1,3,2-dioxaborolane as a colorless oil.

Step 2

Into a 100 ml, 3-necked round-bottom flask purged and maintained with an inert
atmosphere of niirogen, was placed tert-butyl (2R)-2-({4-amino-3-iodo-1H-pyrazolof3,4-d}-
pyrimidin-1-ylimethylpyrrolidine-1-carboxylate (250 mg, .56 mmol, 1,00 equiv}, 2-{4-(3,5-
diftuorophenoxy)phenyl}-4,4,5, 5 tetramethyl-1,3,2-dioxaborolane (226 mg, 0.68 mmol, 1.20
equiv), tetrakis(triphenyiphosphane jpaliadium (3% mg, 0.03 mumol, 0.06 equiv), dioxane (80
b}, sodium carbonate (149 mg, 1.41 mmol, 2.50 equiv}, and water (18 mL). The resulting
solution was stisved for 12 b at 80 °C in an oil bath and then concentrated under vacuom. The
resulting solution was extracted with dichioromethane and the organic layers combined, dried
and concenirated under vacuum. The residue was loaded onto a silica gel column and eluted
with dichloromethane/methanol (01} to give 0.237 g (81%) of tert-butyl 2R)-2-{[4-amino-
3-[4-(3,5-difluorophenoxyphenyl}- 1H-pyrazolo 3 4-dipyrimidin- 1 -yijmethyDpyrolidine- 1~
carboxylate as a brown solid.

Step 3

Into a 100 mL, round-bottom flask, was placed a solution of tert-butyl @R)-2-({4-
amino-3-{4-(3,5-diflvorophenoxyiphenyl}- 1 H-pyrazolo{3,4-dipyrimidin-1-ylimethyl}-
pyrrolidine-1-carboxylate (230 mg, 8.44 mmol, 1.00 equiv) in dichloromethane (50 mL). This
was followed by the addition of wrifluoroacetic acid (10 mL) dropwise with stirring over 10
min. The resulting solution was stirred for 3 h at 25 °C. The resulting mixiure was
concentrated under vacoum 1o give 8,185 g (crude) of 3-[4-(3,5-difluorophenoxy)phenyl}-1-
[Z2R)-pyrrolidin-2-vimethyl}- 1H-pyrazolo{3,4-djpyrimidin-4-amine as a brown oil.
Step 4

Into a 100 ml., round-bottom flask, was placed 3-[4-(3,5-difluorophenoxyiphenyl}- 1-
[(2R)-pyrrolidin-2-yvimethyll- 1 H-pyrazolo{3,4-d]pyrimidin-4-amine (185 mg, .44 mmaol,
1.00 equiv), 2~cyanoacetic acid (30.7 mg, 0.36 mmol, .80 equiv), HATU (138 mg, 0.36
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mmol, 0.80 equiv), inethvlamine (81 mg, 0.80 mumol, 2.00 eguiv), and N N-dimethyl-
formamide (50 mL). The resuliing solution was stirred for 3 h at 25 °C and then extracted
with ethyl acetate and the organic layers combined and concentrated under vacuum. The
residue was loaded onto 3 silica gel colummn and eluted with dichloromethane/methanol (807D
to give 101 mg (47%) of 3-[(2R}-2-({4-amino-3-[4-(3,5-diflucrophenoxy)phenyl]-1H-
pyrazolof3,4-djpyrimidin- 1-ylimethyDpyrrolidin- I -vi}-3-oxopropaneniirile as a off-white
solid.
Step 3

Into a 10-mL round-bottom flask, was placed cyclopropanecarbaldehyde (28.7 mg,
0.41 mmol, 2.00 equiv), piperidive (17.4 mg, 0.20 mmol, 1.00 equiv), 3-[CR)-2-({4-amino-3-
{4-(3,5-diflucrophenoxyphenyl}- 1 H-pyrazolo{3,4-dlpyrimidin- 1 -yl jmethypyrolidin-1-yi}-
3-oxopropanenitrile (100 mg, (.20 mmol, 1.00 equiv), and methanol {3 mb). The resulting
solution was stirred for 12 b at 25 °C and then concentrated under vacuum. The residue was
icaded onto a silica gel column and eluted with dichloromethane/methanol (80 /1) to give
53.12 mg (45%) of the title compound as an off-white solid. LC-MS: (BES, m/23:MS (ES], pos.
fon) wiz S41 (Me1).

Example 11

Synthesis of (R)-2-(3-(4-amino-3-(4-(2-fluorophenoxyphenvi)-1H-pyrazolo{3,4-

dipyrimidin-1-yDpiperidine- 1 -carbonyl)-3-cyclopropylacrylonitrile
o
O
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Into a 100 i, 3-necked round-bottom flask purged and maintained with an mert

Step 1

atmosphere of nitrogen, was placed a solution of tert-butyl (3R}-3-{4-aminc-3-iodo-1H-
pyrazolof3.4-d]pyrimidin- 1 -vl]piperidine- 1 -carboxylate (300 mg, 0.68 mmol, 1.00 equiv) in
dioxane/H,O(7/3=V/V} (30 ml), {4-C-fluorophenoxy)phenylboronic acid (500 mg, 2.16
mmol, 6.99 equiv), sodivm carbonate (200 mg, 1.89 romol, .26 equiv), and Pd{PPhs) (500

mg, 0.43 mmol, 3.19 equiv). The resulting solution was stirred overnight at 100 °C in an ol
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bath an then concentrated under vacuum. The residue was loaded onto a silica gel column and
elited with dichloromethane/methanol (100:1) to give 0.2 g (§9%) of tert-butyl (3R)-3-{4-
amino-3-[4-(2-fluorophenoxy)phenyli- 1 H-pyrazolo[3,4-djpyrimidin-1-vilpiperidine- 1~

carboxylate as a light yellow solid.

SEp 2

into a 100 mi, round-botton flask purged and maintained under an inert atmosphere
of nitrogen, was placed a solotion of tert-butyl (3R)~ 3-[4-amino-3-{4-(-fluorophenoxy)-
phenyl}-1H-pyrazolo{3,4-dlpyrimidin-1-yl}piperidine- 1 -carboxylate (200 mg, 0.40 mmol,
1.00 equiv} in dichloromethane (20 ml), and trifluoroacetic acid {10 g, 87.70 mmel, 221.25
equivy. The resulting solution was stivred overnight at room femperature and then
concentrated under vacuum, The pH value of the solution was adjusted 1o 8-10 with 10%
agueous sodivm carbonate. The solution was extracted with dichloromethane and the organic
fayers were combined and dried over anhydrous sodinm sulfate and concentraied vnder
vacuum to give 0.1 g (62%) of 3-[4-(2-fluorophenoxy)phenyi- 1-{((3R)-piperidin-3-yI)}- 1H-
pyrazolo{3,4-dipynmidin-4-amine as a light vellow solid.
Step 3

Into a 50 mL round-bottom {lask, was placed a solution of 3-[4-(2-fluorophenoxy)-
phenyl--{GRy-pipenidin-3-y11-1H-pyrazolof 3,4-dipyrimidin-4-amine (100 mg, 0.25 mmel,
1.00 equiv) in dichloromethane {10 b)), 1-{{1H-imidazol-1-yDearbonyi}-1H-imidazole (60
mg, .37 mmol, 1.50 equiv}, and 2-cyanoacetic acid (110 mg, 1.28 mmol, 5.23 equiv). The
resulting solution was stirred for 60 min at room temperature and then concentrated under
vacuum. The residue was loaded onio 3 silica gel column and eluted with dichloromethane
fmethanol {(100:1) to give 8.06 g (§1%) of 3-[(3R)})-3-{4-amino-3-[4-(2-fluorophenoxy}-
phenyll-1H-pyrazolof3 4-dlpyrimidin-1-vlipiperidin-1-yl}-3-oxopropanenitrile as a light
yveHow solid.
Step 4

Into a 10 mL round-bottom flask, was placed a solution of 3-[{(3R)-3-{4-amino-3-[4-
{2-fluorophenoxy jphenyl}- 1 H-pyrazolo{3,4-dlpyrimidin-1-yiipiperidin- 1 -vi}-3-ox0-
propanenitrile (60 mg, .13 mmol, 1.00 equiv) in methanol (10 mL), eyclopropane-
carbaldehyde (80 mg, .71 mmeol, 5.61 equiv), and piperidine {70 mg, 0.82 nunol, 6.46
equiv). The resulting solution was stirred for 30 min at room temperature and then
concenirated under vacoum. The residue was loaded onto a silica gel colurnn and eluted with
dichloromethane/methanol {100:1) to give 0.015 g (23%) of the dide compound as an off-

white solid.  LC-MS0: (ES, m/7): 524 [M+H]".
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Example 12
Synthesis of (R}-2-(3-(4-amino-3-(4-(2,3-diflucrophenoxyphenyl)-1H-pyrazolo[3,4-
dipyrimidin-1-yiipiperidine- I-carbonyl)-3-cyclopropylacryloniirile

Step 1
Into a SO0 mi round-bottom flask, was placed a solution of (2,3-diflucrophenyl)-

boronic acid (30 g, 189.98 mmol, 1.00 equiv) in dichloromethane 250 mL). H; G, (30 ml)
was added dropwise with stirring. The resulting solution was stirred for 2 h at 25 °C. The
resulling mixture was washed with water and brine, dried over anhydrous magnesium sulfate
and concentrated under vacuum to give 23 g (93%) of 2,3-diflucrophenol as brown oil.
Step 2

into a 500 mi, 4-necked round-bottom flask porged and maintained under an inert
atmosphere of nifrogen, was placed a solution of sodium hydride (6.8 g, 170.00 mmol, 1.70
equiv, 60%) in N, N-dimethylformamide (200 mL.}. A solution of I-fluore-4-nitrobenzens
{(14.1 g, 99.93 mmol, 1.00 equiv) in N, N-dimethyHormarnide (50 mL) was added dropwise
with stirring at 0 °C in 15 min. The resuliing solution was stirred for 2 h at room
temperature. Cull (10 g, 181,01 mmol, 1.00 equiv) was added and a solotion of 2,3-
difluorophenol (15.6 g, 119.91 mmel, 1.20 equiv) in N N-dimethyHormamide (30 i) was
added dropwise with stirring. The resulting solution was allowed {o react, with stirring, for an
additional 12 h while the temperature was mainiained at 100 °C in an ofl bath. The resolting
solution was extracted with ether and the organic layers combined. The organic layers was
washed with water and brine, dried over anhydrous sodium sulfate and concenirated under
vacuum. The residue was loaded onto a silica gel colomn and ehuted with ethyl
acetate/petroleum ether (1:8} to give 21.2 g {(84%) of 1,2-difluore-3-{4-nirophenoxybenzene
as a brown solid.

Step 3
-174 -
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Into a 500 mi,, 3-necked round-bottom flask purged and maintained under an inert
atmosphere of nitrogen, was placed a solution of 1,2-diflucro-3-(4-nitrophenoxyibenzens
(21.2 g, 84 .40 mumol, 1.00 equiv) in methanol (200 ml)}, and Raney Nickel (2 g). A solution
of hydrazine hydrate (12.67 g, 3.00 equiv) in methanol (30 ml) was added dropwise with
stirring in 15 min. The resulting solution was stirred for 12 h at 23 °C. The solids were
filiered out and the filtrate was concentrated under vacuum. The residoe was diloted with 200
ml. of ethyl acetate and washed with water and brine, dried over anhydrous sodium sulfate
and concentrated under vacuum to give 16.3 g (87%) of 4-(2,3-difluorophenoxylaniline as
black oil.

Into a 250-mi 4-necked round-bottom flask, was placed 4-(2,3-difluorophenoxy)-
aniline (8.84 g, 39.96 mmol, 1.00 equiv), hydrogen chloride (10.14 g, 100.01 mmol, 2.50
gquivy, and water (20 rol.). A solution of NaNO, (3.04 g, 44.06 nmugpol, 1.10 equiv) in water
{10 mL) was added dropwise with stirring in portions at 0 °C. The mixtore was stirred at § °C
for half an hour. To this was added urea (1 g, 16.65 mmol}. The mixture was stirred at 0°C
for 20 min and poured inio the solution of Nal (18 £,120.00 mmol, 3.00 equiv) in water (20
mb.} at room teraperature. The resulting solution was stirred at room temperature for 1 b and
then extracted with ethyl acetate. The organic lavers combined and dried over anhydrous
sodivm sulfate and concentrated under vacuum to give 10.5 g (79%) of 1,2-difluoro-3-(4-
iodophenoxy)benzene as brown oil,

Step S

Into a 100 mL, 3-necked round-bottom flask purged and maintained onder an lnert
atmosphere of nitrogen, was placed a solution of 1,2-diftuoro-3-{4-1odophenoxyibenzene (2
g, 6.02 mmol, 1L.0O0 equiv) in N N-dimethylformamide (50 L), 4,4,5,5-tetramethyi-2-
(tetramethyl-1,3,2-dioxaborolan-2-v13-1,3,2-dioxaborolane (1.68 g, 6.62 mmol, 1.10 equiv),
potassium acetate (68 mg, 0.69 mmol, 0.05 equiv), and PA(OAcH{(1.76 g, 7.84 mmol, 3.00
equiv). The resulting solution was stirred for 12 h at 85 °C in an oil bath. The reaction was
then diluted with water, extracted with ethyl acetate and the organic layers were combined.
The organics were washed with water and brine, dried over anhydrous sodiurm sulfate and
concenirated under vacuum. The residue was loaded onto a silica gel colomn and eluted with
ethy! acetate/petroleum ether (1/8) to give 1.5 g (75%) of 2-[4-(2,3-difluorophenoxy)phenyi}-
4.4,5 S-teramethyl-1,3,2-dioxaborolane as a light vellow solid.

Step b
Into a 500-ml. round-bottom flask, was placed a solution of tert-butyl (35)-3-

hydroxypiperidine-1-carboxylate (10 g, 49.68 mmol, 1.00 equiv) in pyridine (200 ml). 4-
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Methylbenzene-1-sulfonyl chioride (28.5 g, 149.49 nunol, 3.0 equiv) was added dropwise
with stirring at 0 °C in 30 min. The resulting solution was stirred for 5 b at 25 °C and then
concentrated onder vacuom. The residue was diluted with 200 mL of ethyl acetate. The pH
value of the solution was adjusted to 3 with hydrogen chioride (1M} and the resulting mixture
was washed with sodium bicarbonate and water. The organics were washed with brine,

dried over anhydrous sodium sulfate and concentrated under vacuum to give 1S g (85%) of
tert-butyl (38)-3-{{(4-methylbenzene)sulfonyljoxylpiperidine-1-carboxylate as a light yellow
solid,

Into a 1000 mk 3-necked round-botiom flask, was placed a solution of 3-iodo-1H-
pyrazolo{3,4-dlpyrimidin-4-amine (6 g, 22.99 mmol, 1.00 equiv) in N N-dimethyliformamide
{500 mL), tert-butyl (383-3-[[(4-methylbenzene)sulfonyljoxyipiperidine-1-carboxylale (8.8 g,
27.57 mmol, 1.20 equiv), and cesivm carbonate {(13.3 g, 40.82 mmol, 1.78 equiv). The
resulting solution was stirred for 12 h at 60 °C in an oil bath and then quenched by the
addifion of 1500 mi. of water. The resulting solution was extracted with dichloromethane
and the organic layers combined. The organics were washed with brine, dried over anhydrous
sodium sulfate and concentrated under vacuum, The residue was loaded onto a silica gel
column and clution with ethy! acetate/petroleum ether (60%) gave 2.8 g (27%) of tert-butyl
(3R)-3-[4-amino-3-iodo-1H-pyrazolof3,4-dipyrimidin- 1-yl}piperidine- 1 carboxylate
(86.5%,c.2.} as a off-white solid,

Step§

Into a 250 mL 3-necked round-bottom flask purged and maintained under an inert
atmasphere of nitrogen, was placed a solution of tert-butyl (3R)-3-{4-amino-3-iodo-1H-
pyrazolof3.4-d]pyrimidin-1-yiipiperidine- I-carboxylate {500 mg, 1.13 mmol, 1.00 equiv) in
L 4-dioxane/Ha O (100/30 ml), 2-[4-(2,3-difluorophenoxy)phenyl}-4.4,3,S-teiramethyl-1,3,2-
dioxaborolane (420 mg, 1.26 mumol, 1.1 equiv), sodium carbonate (240 mg, 2.26 mmal, 2.0
equiv), and Pd(PPhs), (65 mg, 0.06 mumol, .05 equiv). The resolting solution was stirred for
12 1y at 90 °C in an ol bath. The resulting mixture was concentrated under vacoum and the
resiude was dijuted with water. The resulting solution was extracted with dichloromethane
and the organic layers were combined, washed with brine and {filtered. The filirate was dried
over anhydrous sodiom sulfate and concentrated under vacuum. The residue was loaded onto
a silica gel colomn and elution with dichloromethane/methanol (10/1) gave 480 mg (82%) of
tert-butyl (3R)-3-[4-amino-3-[4-(2,3-difluorophenoxy)phenyl}- 1H-pyrazolo[3,4-d]pyrimidin-
I-yiipiperidine-1-carboxylate as a white solid.

Step 8
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Into a 100 mk. round-bottom flask, was placed a solution of tert-butyl (3R}-3-{4-amino-3-
14-(2,3-difluorophenoxyiphenyl]-1 H-pyrazolo{3,4-dlpyrimidin-1-yl]piperidine- 1 -carboxylate
(450 mg, 0.86 mumol, 1.00 equiv) in dichloromethane (48 mL) and CFCOOH (10 mL). The
resulting solution was stirred for 3 h at 25 °C and then concentrated under vacuurn. The
resulting solution was diluted with 50 mL of dichloromethane and washed with agueous
sodium bicarbonate and brine. The organics were dried over anhydrous sodivumn sulfate and
concentrated under vacuum to give 400 mg (crude) of 3-{4-(2,3-difluorophenoxyiphenyll-1-
{(3R)-piperidin-3-yi}-1 H-pyrazolo{3,4-d}pyrimidin-4-amine as a white solid.

Step 10

Tnto a 100 ml round-bottom flask, was placed a sohstion of 3-{4-(2,3-diflucrophenoxy)-
phenyl}-1-{(3R)-piperidin-3-yi}-1H-pyrazolo{3,4-d]pyrimidin-4-amine (300 mg, .71 mmol,
1.00 equiv) in dichloromethane (30 mi}, HATU (400 mg, 1.05 mmol, 1.5 equiv),
triethylamine (220 mg, 2.17 mimol, 3.0 equiv), and 2-cyancacetic acid (90 mg, 1.06 mmol,
1.5 equiv). The resulting solution was stirred for 10 h at 25 °C and then washed with water
and brine. The organics were dried over anhydrous sodivm sulfate and concentrated, The
residue was loaded onto a silica gel column and elution with dichloromethane/methanol
(10/1) gave 240 mg (69%) of 3-[(3R)-3-[4-amino-3-[4-2,3-difluorophenox viphenyil-1H-
pyrazolof3 . 4-dipyrimidin-1-ylipiperidin-1-yi}-3-oxopropanenitrile as a white solid.

Step 11

Into a 10 ml sealed tube, was placed a solotion of 3-[(3R)-3-[4-aming-3-[4-(2,3-
diffuorophenoxy)phenyl]-1H-pyrazolof 3, 4-djpyrimidin- 1 -yijpiperidin-1-yi}-3-0x0-
propanenitrile (150 mg, (.31 mmol, 1.00 equiv) in methanol (5 mL)}, cyclopropane-
carbaldehyde (64 mg, .91 mmel, 3.0 equiv), and piperidine (78 mg). The resulting solution
was stirred for 12 h at 25 °C and then concentrated under vacuum. The residue was diluted
with 10 mL of dichloromethane and the resulting mixture was washed with satorated agueous
ammonium chloride, water and brine and dried over anhydrous sodinm sulfate and
concentrated. The residue was loaded onto a silica gel colump and elution with
dichloromethane/methanol (20/1) gave 28.5 mg (17%) of the title compound as a white solid.

LO-MS: (ES, mz): 542 [M+H] "

Example 13
Synthesis of (R}-2-(3-(4-amino-3-{4-(2,6-diflucrophenoxy)phenyl}- 1 H-pyrazolof3,4-

dlpyrimidin-1-yDpiperidine- L -carbonyl}-3-cyclopropylacrylonitrile
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Step 1

Into 4 250 mk 3-necked round-bottom flask purged and maintained under an inert
atmosphere of nitrogen, was placed a solution of tert-butyl (3R)-3-[4-amino-3-icdo-1H-
pyrazolo{3,4-dlpyrimidin-T-ylipiperidine-I-carboxylate (500 mg, 1.13 mumol, 1.00 equiv) in
L4-dioxane/H,O (A30/30 mL), 2-[4-(2,6-diflucrophenoxy)phenyl]-4.4,5, 5-tetramethyi-1,3,2-
dioxaborolane (420 mg, 1.26 mmol, 1.1 equiv), sodium carbonate (240 mg, 2.26 mmaol, 2.0
equiv), and Pd(PPhi)s (65 mg, 0.06 mmol, .05 equiv). The resulting solution was stirred for
15 k at 90 °C in an oil bath and then concentrated under vacuum. The residue was diluted
with water and extracted with dichloromethane and the organic layers combined. The
organics were washed with brine, dried over anhydrous sodinm sulfate and concentrated.
The residue was loaded onto a silica gel column and eluted with dichloromethane/methanol
(1071} to give 500 mg (85%) of tert-butyl (3R)-3-{4-amino-3-{4-(2,6-difleorophenoxy)-
phenyl}-1H-pyrazolof3 4-djpyrimidin-1-ylipiperidine-1-carboxylate as a white solid.

Step 2

Into a 100 mL round-bottom flask, was placed a solution of tert-butyl (3R}-3-{4-
amino-3-[4-(2,6-difleorophenoxy)phenyil- 1 H-pyrazolo{3,4-dipyrimidin-1-vi}piperidine-1-
carboxylate (450 mg, 0.86 mmol, 1.00 equiv) in dichloromethane (40 mL). CF;COCH (10
mL) to added dropwise with stirring at 25 °C over 10 min and the resulting solution was
stirred for 3 h at 25 °C and then concentrated under vacuum. The resulting solution was
diluted with dichloromethane and washed with agueous sodium bicarbonate and brine. The
organics were dried over anhydrous sodium sulfate and concentrated under vacoum to give
410 mg of 3-{4-(2.6-difluorophenoxy)phenyl}-1-{(3R }-piperidin-3-yi}- 1 H-pyrazolof3 4~

dipyrimidin-4-amine as a white sohid.

Step 3
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Into a 100 mL round-bottom flask, was placed a solution of 3-[4-(2,6-diftuoro-
phenoxyiphenyl}-1-[(3R )-piperidin-3-vl}- 1 H-pyrazolof 3,4-dlpyrimidin-4-amine (300 mg,
(.71 momol, 1.00 equiv) in dichloromethane (30 mb), triethylamine (220 mg, 2.17 mmol, 3.0
equivy, HATU (400 mg, 1.05 mmol, 1.5 equivy, and 2-cvanoacetic acid (30 myg, 1.06 mmol,
1.5 equiv). The resulting solution was stirred for 10 h at 25 °C, thenwashed with water and
brine. The organics were dried over anbydrous sodium sulfate and concentrated. The residue
was loaded onto a silica gel colump and eluted with dichloromethane/methanol (14/1) to give.
230 mg (60%) of 3-[(3R)-3-[4-amino-3-[4-(2,6-difluorophenoxyiphenyl}- 1 H-pyrazolo{3,4-

dipyrimidin-1-ylpiperidin-1-yi}-3-oxopropanenitrile as a white solid.

Step 4

Into a 10 mL sealed tube, was placed a solution of 3-[(3R)-3-[4-amino-3-{4-(2,6-
diflucrophenoxy)phenyl}-1H-pyrazolo]3,4-djpyrimidin- 1 -ylpiperidin-1-yi}-3-
oxopropanenitrife (150 mg, 0.31 nunol, 1.00 equiv) in methanol (§ mL), piperidine (78 mg,
.92 mmol, 3.0 equiv}, and cyclopropanecarbaldehyde (64 mg, .91 mmol, 3.0 equiv). The
resulting solution was stivred for 12 h at 25 °C and then concentrated under vacuvum. The
residue was diluted with 10 mi of dichloromethane, ans the solution was washed with
saturated aqueous ammonium chioride, water and brine. The organies were dried over
anhydrous sodivm sulfate and concentrated. The residue was loaded onto a silica gel column
and eluted with dichloromethane/methanol (20/1) to give 36 mg (21%) of 2-{[[(3R)-3-{4-
arpine-3-[4-(2,6-difluorophenoxy jphenyi}- 1B-pyrazolof3,4-dlpyrimidin-1 -yiipiperidin-1-
viicarbonyl}-3-cvclopropyiprop-2-enenitrile as a white solid.
LC-MS: (BS, mz): 342 [MaH]

Example 14

Synthesis of R)-2-(3-(4-amino-3-(4-(2,5-difluorophenoxyphenyl - 1 H-pyrazolo{3,4-d]-

pyrimidin--yhpiperidine- 1-carbonyl}-3-cyclopropylacrylonitrile

- 37
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Step 1
Into a 300 mb 3-necked round-bottom flask, was placed a solution of sodium hydride

{3.9 g, 162.50 mmol, 1.7 equiv) in N N-dimethylformamide (200 mL). This was followed by
the addition of a solution of 1-fluoro-4-nitrobenzene (13.6 g, 96.39 mmol, 1.00 equiv) in
N, N-dimethyiformamide (50 mL) dropwise with stirring at 0 °C over 20 min. The reaction
mixture was stirred for 2 hr at 25 °C and then CuCl (9.6 g, 96.97 mmol, 1.0 equiv) was
added, followed by addition of a solution of 2,5-diftuorophenol (15.5 g, 118.15 mmol, 1.2
equiv) in N,N-dimethylformamide (30 ml.} dropwise with stirving at 25°C over 10 min. The
resulting solution was stirred for 12 h at 100 °C in an oil bath and then diluted with water and
washed with ether, water and brine. The reaction mixture was dried over anhydrous sodinm
suifate and concentrated. The residue was loaded onto a silica gel column and eluted with
ethyl acetate/petroleum ether (1/8) to give 19.5 g (81%) of 1 4-difluoro-2-{4-nitrophenoxy}-
benzene as a brown solid.
Skpd

Into a 500 mb 3-necked round-bottom flask purged and maintained under an inert
atmosphere of nitrogen, was placed a solution of 1,4-difluoro-2-(4-niophenoxy jbenzene
(19.5 g, 77.63 mumol, 1.00 equiv) in methanol (200 mb), and Raney Nickel (2 g). This was
followed by the addition of a solution of hydrazine hydrate (11.66 g} in methanol (50 mL)
dropwise with stirring at 25 °C over 15 min. The resulting solution was stirred for 12 h at
25°C and then filtrated and the filtrate was concenirated under vacuum. The residue was
diluted with ethyl acetate, washed with water and brine, dried over anhydrous sodium sulfate
and concentrated under vacuum to give 16 g (93%) of 4-(2,53-difluorophenoxylaniling as
black oil.
Step 3
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Into a 250 ml 4-pecked round-bottom flask, was placed 4-(2,5-difluorophenoxy)-
aniline (9 g, 40.69 mmol, 1.00 equiv), hydrogen chloride (37%) (18.2 g, 160 mmol, 2.3
equiv) and water (20 ). A solution of NaNQ; (3.1 g, 44.93 mmol, 1.10 equiv) in water (10
mL) was added dropwise with stirring at 0 °C over 5 min. After stirring at 0 °C for 30 min.,
the mixture was added into a solution of Nal (18 g, 120.00 mumol, 3.0 equiv) in water (20 mL}
dropwise with stiring at 25 °C . The resulting solution was stirved for 12 b at 25 °C and then
extracted with ethyl acetate and the organic Jayers combined. The combined organics were
washed with water and brine, dried over anhydrous sodium sulfate and concentrated under
vacuum to give 10.5 g (78%) of 1 4-diflvoro-2-(4-iodophenoxybenzene as brown oil,
Step 4

Into a 100 mi 3-necked round-bottom flask purged and maintained under an inert
atmosphere of nitrogen, was placed a solution of 1,4-diflvoro-2-(4-1odophenoxyibenzene (2
g. 6.02 munol, 1.00 equiv) in N, N-dimethylformamide (50 mi.}, 4,4,5,5-tetramethyl-2-
{tetramethyl-1,3,2-dioxaborolan-2-y1}-1,3,2-dioxaborclane (1.68 g, 6.62 mmol, 1.10 equiv),
potassium acetate (1.76 g, 17.93 mamol, 3.0 equiv), and Pd(OAc), (68 mg, 0.30 mmol, 005
equiv). The resulting solution was stirred for 12 h at 85 °C in an oil bath and then diluted
with water. The resulting solution was extracted with ethyl acetate and the organic layers
combined. The combined organics were washed with water and brine and dried over
anhydrous sodium sulfate and concentrated. The residue was loaded onto a silica gel columm
and eluted wihtwith ethy! acetate/petroleum ether (1/8} to give 1.5 g {753%) of 2-{4-(2,3-
difluorophenoxy)phenyl}-4,4.5,5-tetramethyl-1,3,2-dioxaborolane as a light yellow solid.
Step

Into a 250-mi 3-necked round-botton flask purged and maintained under ap inert
atmosphere of nitrogen, was placed a solution of tert-butyl (3R}-3-{4-aming-3-iodo-1H-
pyrazolof3,4-dipyrimidin-1-yl}piperidine-1-carboxylate (500 mg, 1.13 mmol, 1.00 equivi in
1, 4-dioxane/H,O (J00/30 mL}, 2-[4-(2,5-difluorophenoxy)phenyi}-4.4,3,5-tetramethyl-1,3,2-
dioxaborolane (420 mg, 1.26 mmol, 1.1 equiv), sodium carbonate (240 myg, 2.26 mmol, 2.0
equivy, and PAd(PPhs) (65 mg, .06 mmol, 0.05 equiv). The resuliing solution was stirred for
12 h at 90 °C in an oil bath and then concentrated under vacuum. The residue was diluted
with water and the resutlting solution was extracted with dichloromethane and the organic
layers were combined. The combined organics were washed with brine, dried over
anhydrous sodium sulfate and concentrated. The residue was loaded onto a silica gel and
eluted with dichloromethane/methanol (10/1) to give 310 mg (87%) of tert-butyl 3R)-3-{4-
amino-3-{4-(2,5-difluorophenoxy)phenyl]- 1H-pyrazolof 3,4-djpyrimidin-1-vi]pipenidine- I~

carboxylate as a white solid.
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Sep b
Into a 100 mb round-bottom flask, was placed a solution of tert-butyl 3R3-3-{4-

amnino-3-[4-(2,5-diftuorophenoxy)phenyl}- 1H-pyrazolo[3,4-dlpyrimidin- 1 -vl]piperidine-1 -
carboxylate (450 mg, 0.86 mmel, 1.00 equiv) in dichloromethane (40 mL). This was
followed by the addition of CFyCOOH (10 mL) dropwise with stisring at 25°C over 5 min.
The resulting solution was stirred for 3 b at 25 °C and then concentrated under vacuum. The
residue was diluted with dichloromethane and the resulting mixture was washed with agueous
sodivm bicarbonate and brine and dried over anhydrous sodivm sulfate and concentrated
under vacuum o give 400 mg (98%) of 3-[4-(2,5-difluorophenoxyiphenyi]-1-[(3R)-
piperidin-3-yli-1H-pyrazolo]3,4-dlpyrimidin-4-amine as a white solid.
Step 7

Into a 100 mL round-bottom flask, was placed a solution of 3-[4-(2,5-difluore-
phenoxylphenyl]-1-{(3R)-piperidin-3-yi}-1H-pyrazolo] 3, 4-dlpyrimidin-4-amine (300 mg,
0.71 mmol, 1.00 equiv) in dichloromethane (30 mb), HATU {400 mg, 1.05 mmol, 1.5 equiv},
tricthylamine (220 mg, 2.17 munol, 3.0 equiv), and 2-cyvancacetic acid (90 mg, 1.06 mmol,
1.5 equiv). The resulting solution was stirred for 10 h at 25 °C and then washed with water
and brine and dried over anhydrous sodium sulfate and concentrated. The residue was loaded
onto a silica gel column and eluted with dichloromethane/methanol ({1} to give 200 mg
{58%;) of 3-[(3R)-3-[4~-amino-3-[4-(2,5-difluorophenoxy)phenyl]- 1H-pyrazolo{3,4-
dipyrimidin-1-vijpiperidin-1-yl}-3-oxopropanenitrile as a white solid,
Step 8

Into a 10 mi sealed tube, was placed 3 solution of 3-[(3R}-3-[4-amino-3-{4-(2,5-
difluorophenoxyjphenyl}-1H-pyrazolof 3 4-d]pyrimidin- 1 -yl piperidin-1-y1}-3-
oxopropanenitrile (150 mg, 0.31 mmol, 1.00 equiv} in methanol (5 ml), piperidine (78 myg,
0.92 mumol, 3.0 equiv), and cyclopropanecarbaldehyde (64 mg, 0.91 mmeol, 3.0 equiv). The
resulting solution was stirred for 12 h at 25 °C and then concentrated under vacuum. The
resulting solution was diluted with dichloromethane and washed with saturated agqueous
ammonium chloride, water and brine. The organics were dried over anhydrous sodium sulfate
and concentrated. The residue was loaded onto a silica gel column and eluted with
dichloromethane/methanol (20/1) to give 38 mg (23%) of 2-{{(3R)-3-{4-amino-3-[4-(2,5-
diftuorophenoxy phenyi}-1H-pyrazolof3,4-djpyrimidin-1-yl}piperidin-1-yljcarbonyl}-3-
cyclopropylprop-2-cneniiriie as a white solid.  LLO-MS (ES, m7): 542 IMH],
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Example 13
Synthesis of {(R}-2-(3-(d-amino-3-2-luoro-4-(phenoxy)pheny - 1H-pyrazolof3,4-dj-
pyrimidin-1-yhpiperidine-1-carbonyl}-3-cyclopropylacrylonitrile

Step 1
into a 100 mL 3-necked round-bottorn flask purged and maintained under an inert

atmosphere of nitrogen, was placed tert-butyl (3R)-3-[4-amino-3-icdo-1H-pyrazolof3,4-
dipyrimidin-I-ylipiperidine-1-carboxylate (400 mg, 0.0 mmol, 1.00 equiv), 2-fluoro-4-
phenoxyphenylboronie acid (250 mg, 1.08 mmol, 1.20 equiv), sodium carbonate (180 mg,
1.79 mumol, 1.99 equiv), ethylene glycol dimethyl ether (50 mL), water (15 ml), and
Pd(PPhsi (52 mg, 0.04 nunol, .03 equiv). The resulting solution was stirred for 12 hat 80
°C and then concentrated under vacuurm. The residue was loaded onto a silica gel columm and
eluted with dichloromethane/methanol (100/1) to give 320 mg (70%) of tert-buiyl (3R)-3-[4-
arpine-3-(2-fluoro-4-phenoxyphenyl}- 1 H-pyrazolof 3,4-djpyrimidin-1-yl]piperidine- -
carboxylate as a vellow solid.
Step 2

Into a 100 ml round-bottom flask, was placed a solution of tert-butyl (3R}-3-{4-
amino-3-(2-fluore-4-phenoxyphenyl)- 1 H-pyrazolo[3,4-djpyrimidin- I -yi}piperidine-1-
carboxyiate (320 mg, 0.63 mmeol, 1.00 equiv) in dichloromethane (80 mL). This was followed
by the addition of grifluoroacetic acid (10 mi} dropwise with stirring. The resulting solution
was stirred overnight at room ternperatore and then concentrated under vacuum. The residue
was diluted with water and the pH value of the solution was adjusted to »>7 with sodiom
carbonate. The resulting solution was extracted with dichloromethane and the organic layers

combined and dried over anhydrous sodium sulfate and concentrated under vacuunm o give
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190 mg (749%;) of 3-(2-fluoro-4-phenoxyphenyl}-1-{B3R)}-pipendin-3-yl}- 1 H-pyrazolof 3,4~
dipyrimidin-4-amine as a brown solid.
Step 3

into a 100 mL round-bottom flask, was placed a solution of 3-(2-fluoro-4-phenoxy-
phenyl)-1-{(3R)-piperidin-3-yi}- 1 H-pyrazolo[3,4-d}pyrimidin-4-amine (190 mg, (.47 mamol,
1.00 equiv) in dichloromethane {30 mL), 2-cyanoacetic acid {60 mg, 8.71 mmol, 1.50 equiv},
and -{(1Hamidazol--yvDearbonyl]-1H-imidazole (114 mg, .70 mmol, 1.50 equiv). The
resuliing solution was stirred for 24 h at room temperature and then diluted with
dichloromethane. The resolting mixtore was washed with NH (I and dried over anhydrous
sodivn sulfate and concentrated under vacuum. The residue was loaded onto a silica gel
column and eluted with dichloromethane/methanol (100:1) to give 100 mg (43%) of 3-[(3R)-
3-{4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo] 3,4-djpyrimidin-1-ylipiperidin-1-yi}-
3-oxopropanenitrile as a white solid.
Step 4

Into a 50 ml round-bottom flask, was placed a solution of 3-{(3R)-3-[4-amino-3-(2-
fluoro-4-phenoxyphenyl}-1 H-pyrazolof3,4-dlpyrimidin- I -ylpiperidin- 1 -yi}-3-0xo-
propaneniirile (100 mg, 0.21 romol, 1.00 equiv) in methanol (20 ml), cyclopropane-
carbaldehyde {45 mg, 0.64 munol, 3.00 equiv), piperidine (9 mg, 0.11 mmol, 0.50 equiv), and
dichloromethane (5 mL}. The resnliing solotion was stirred for 12 h at room temperature and
then concentrated under vacuum. The residue was loaded onto a silica gel column and eluted
with dichloromethane/methanol (100:1) to give 24 mg (24%) of the title compound as a white
solid,

Proceeding as described above, but substituting cyclopropanecarbaldehyde with
acetaldehyde, (R}-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl}- 1 H-pyrazoln{3,4-

dipyrimidin-1-ylipiperidine- I -carbonyi)-4-methylpent-2-enenitrile was synthesized.

Example 16
Synthesis of (8)-4-amino-2-(2-((4-amino-3-(2-fluoro-4-(3-fluorophenoxyjphenyl)- 1 H-
pyrazolo[3.4-dipyrimidin-1-yviimethyhpyrrolidine- 1 -carbonyl}-4-methyipent-2-enenitrile

bis(2,2,2-trifluoroacetate
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Stepl

To a solution of 3-{({8)-2-{{4-amino-3-(2-fluoro-4-(3-flucrophenoxyiphenyl)- 1H-
pyrazolo 3,4-dlpyrimidin- - yDmethyDpyrrolidin- L -y1)-3-oxopropanenitrile (243 mg, 0.5
mmol, 1 equiv) and tert-butyl 2-methyl-1-oxopropan-2-yicarbamate (935 mg, 5 mmol, 10
equiv) in dioxane (30 mL) was added 0.5 ml piperidine, 1 drop AcOH and 2 g of 44
maolecular sieves. The resulting mixture was stirred for 6 b at 110 °C. The solids was filtered
out, the filtrate was diloted with 200 ml of ethyl acetate, washed with brine, dried over
Na;S04, concentrated and purified with silica gel column (ethyl acetate/MeORH 10/1) to give
60 myg of tert-butyl 53-((S)-2-((4-amino-3-2-fluoro-4-(3-fluorophenoxyphenyly- 1H-
pyrazolo]3,4-dipyrimidin-1-yDmethyDpymolidin- 1 -yh-4-cyano-2-methyl-5-oxopent-3-en-2-
ylcarbamate as white solid.
Step?

To a solution of tert-buty! 5-{(8)-2-({{4-amino-3-(2-fluore-4-G3-floorophenoxy)phenyl)
-1 H-pyrazolo[3,4-djpyrimidin- I-yDmethylpyrrolidin- 1 -yi)-d-cyano-2-methyl-5-oxopent-3-
en-2-ylcarbamate (60 mg, 0.091 nunol} in DCM (20 ml) was added CFCO0RH (S mL). The
mixture was stirred for 2 h at room temperature and then concentrated and purified on Prep-
HPLC, Conditions: (14-Pre-HPLC-001(SHIMADRZLUN): Column, SunFire Prep C1§,
19%150mm Sum; mobile phase, water with 8.03%TFA and CHCON (0% CHRON up to 100%
in 20 min}; Detector, 254 nm to give 12 mg of the title compound as light yellow solid.
LC-MS: mfz 558 (M+ HY).

Hxample 17
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Synthesis of 2-((8)-2-({(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d|pyrimidin-
I-ylmethylpyrrolidine- 1 -carbonyl)-4-methyl-4-(methylamino)pent-2-enenitrile bis (2,2,2-

trifluoroacetate

Step 1

To a solution of 3-((8)-2-({(4-amino-3-2-fluoro-4-phenoxypheny}- 1 H-pyrazolof3,4-
di-pyrimdin-T-yDmethyDpyrrolidin-1-v1)-3-oxopropaneniirile (236 mg, 0.5 mmel, 1 equiv)
and teri-butyl methyl(2-methyl-1-oxopropan-2-yljcarbamate (2.01 g, 10 mmol, 20 equiv) in
dioxane (30 mi} was added 0.5 mL piperidine, 1 drop AcOH and 2 g of 4A molecular sieves.
The resulting mixture was stirred for 6 hoat 110 °C. The solids was filtered out, the filtrate
was diluted with 50 ml of BEA, washed with brine, dried over Na; SO, concentrated. The
residue was purified on silica gel column (EA to EAMeOH 10/1) to give 60 mg of tert-butyl
5-((8)-2-((4-amino-3-2~fluoro-4-phenoxyphenyD- L H-pyrazolo] 3, 4-dlpyrimidin-1-yi)-
methylpyrrolidin- I-yl}-4-cyano-2-methyl-5-oxopent-3-en-2-yvi{methylcarbamate as white
solid.
Step 2

To a solution of tert-butyl 5-{(8)-2-{(4-amino-3-(2-flvoro-4-phenoxyphenyl)- 1H-
pyrazolol3,4-djpyrimidin-1-yDmethylipyrrolidin-1-yD)-d-cyvano-2-methyl-S-oxopent-3-en-2-
vi{methyDcarbamate (60 mg, 0.092 mmol) in DCM (5 mL) was added 1.5 mL of CE,COOH.
The mixture was stirred for 2 h at room temperature, concentrated and the residue was
purified on Prep-HPLC. Conditions: (1#-Pre-HPLC-001SHIMADZLY): Column, SunFire
Prep C18, 19%150mm Sum; mobile phase, water with 8.053%TFA and CHON @0% CH;CN
up to 100% in 20 min); Detector, 254 nm to give 12 myg of the title compound salt as a white

solid. LC-MS: m/z 555 (M+ H').
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Example 18
Synthesis of (§)-2-(2-({(4-amino-3-2-fluoro-4-phenoxyphenyl - I H-pyrazolo]3,4-dlpyrimidin-

1-yhimethyh-4 4-diflaoropyrrolidine- 1 -carbonyl)-3-cyclopropylacrylonitnile ifluoroacetic

N\
O
NH, /m\
N
i l \N ¥
Ny
i\, F
' ¥
o N~ rea
/ R
Nf’

acid salt

Stepl
nto a solution of I-tert-butyl 2~methyl (28)-4, 4-difluoropyrrolidine-1, 2-

dicarboxylate (900 mg, 3.39 munol, 1.00 equiv) in tetrahydrofuran {15 ml) was added LiBH;
(200 mg, 9.1 mmol, 2.7 equiv} in batches at 0° C. The resulting solution was stirred overnight
at room temperature, then was diluted with EA and washed with water and brine, dried over
anhydrous sodinm sulfate and concentrated to give 0.8 g of tert-butyl (2834, 4-difluoro-2-
{hydroxymethyl} pyrrolidine-I-carboxylate as reddish oil.
Step 2

Under nitrogen, to a solution of 3-iodo-1H-pyrazole{3,4-d]pyrimidin-4-amine (2.61 g,
10.00 mmol, 1.00 equiv), tert-butyl (28)-4,4-difluore-2-(hydroxymethylipyrrolidine-1-
carboxylate (2.37 g, 8.99 mumol, 1.00 equiv) and TPP (4 g, 15.2 mmol, 1.50 equiv) in THF
was DIAD (3.00g, 15.0 mmol, 1.50 equiv) at 0°C in 30 min. The resulting solution was
stirred overnight af room temperature. The mixture was then concentrated under vacuum and
the residoe was applied onto a silica gel colwmn with dichloromethane/ethyl acetate 3/ 1o
give 1 g of tert-butyl (28)-2-{{4-amino-3-iodo-1H-pyrazolo{3,4-d}- pyrimidin-1-yljmethvl)-
4.4-difluoropyrrolidine-1-carboxylate as reddish oil.
Step 3

Under nitrogen atmosphere, 3 suspension of tert-butyl (28)-2-({4-aming-3-iodo-1H-
pyrazolo3,4-dlpyrimidin- 1-ylmethyl)-4,4-difluoropyrrolidine- L -carboxylate (800 mg, 1.67

mmol, 1.00 equiv), (2-fluoro-5-phenoxyphenylboronic acid (480 mg, 2.07 mmol, 1.20
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equivy, Pd(dpph)Cl; (140 mg, 0.17 mumol, 8.10 equiv), sodinm carbonate (31.33 g, 5.00 mmol,
3.00 equiv) in 1 4-dioxane/water (40710 mlL) was stirred at 80° C overnight. The resulting
mixture was concentrated under vacuum. The residue was loaded on a silica gel column and
cluted with ethyl acetate/petroleum ether (1.2 to 3:1) to give 0.6 g (67%) of tert-butyl (285)-2-
{{4-amino-3-(2-fluoro-4d-phenoxyphenyl)- 1 H-pyrazolo 3, 4-dlpyrimidin-1-ylimethyi}-4 4~
diftuoropyrrolidine-1-carboxylate as a reddish solid.
Step 4

To a solution of tert-butyl (28)-2-{[4-amino-3-2-fluoro-4-phenoxyphenyl)-1H-
pyrazole{3,4-djpyrimidin-I-yijmethyl}-4,4-difluoropyrrolidine- 1 -carboxylate (600 mg, 1.11
nmumnoi, 1.00 eguiv) in dichloromethane {10 ml) was added wifluoroacetic acid (2 ml)
dropwise. The resulting solution was stirred at room temperature for 2h. The mixture was
concentrated under vacoum to give 0.83 g (crude) of 1-{{(28)-4,4-difluoropyrrolidin-2-
yiimethyvi}-3-(2-fluoro-4-phenoxypheny -1 Hepyrazolof 3, 4-dipyrimidin-d-amine
trifluoroacetic acid salt as 3 brown semi-solid.
Steps

To a solution of 1-{{{28)-4.4-diflvoropyrrolidin-2-ylimethyi}-3-(2-flucro-4-
phenoxyphenyl}- 1 H-pyrazolo[3,4-dpyrimidin-4-amine (850 mg, crude), 2-cyancacetic acid
(120 mg, 1.31 munol, 1.29 equiv) and TEA (650 mg, 6.45 mmol, 5.00 equiv) in
dichloromethane (30 mL.}, was added HATU (500 mg, 1.32 mmol, 1.29 equiv). The
resulting solution was stitred ai room femperature overnight. The mixture was diluted with
DCM, washed with HCI (2N, sat. NaHCGs, brine, dried over sodium sulfate and
concentrated. The residue was submitted to clwomatography (510, DOM: MeOH =30 w
give 0.4 g (77%) of 3-{(28)-2-[[4-amino-3-(2-fluoro-d-phenoxyphenyli- 1 H-pyrazolo{3,4-
dipyrimidin- I-ylmethyl}-4,4-difluoropyrrolidin- 1 -yl}-3-oxopropanentiirile as a pale yellow
solid.
Step 6

A solotion of 3-[(258)-2-[[4-amino-3-(3-fluoro-4-phenoxyphenyl}- 1 H-pyrazolo
{3,4-d]pyrimidin-1-yljmethyl}-4,4-difluoropyrrolidin- 1 -yi}-3-oxopropanenitrife (120 mg,
(.24 mumol, 1.00 equiv), cyclopropanecarbaldehyde (80 mug, 1.14 munol, 5.00 equiv),
piperidine (41 mg, 0.48 mmol, 2.00 equiv) in ethanol {10 mi} was stirred at 70° C for 2h.
The resulting mixture was concentrated pnder vacuum. The residue was purified on Prep-
HPLC, Conditions: (18-Pre-HPLC-O0I(SHIMADZINY: Column, SunFire Prep C18,
19¥150mm 5um; mobile phase, water with 0.05%TFA and CHaUN (40% CHRCN up to 100%
in 20 min}; Detector, 254 nm, 1o give 24 mg (18%) of the title compound as a white solid.

LOC-MS m/fz: 560 Bd+1)
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Example 19
Synthesis of {(R}-2-(3-(4-aminc-5-{4-phenoxyphenyi}-TH-pyrrolol2,3-dlpyrimidin-7-

yhpiperidine-1-carbonyl)-3-cyclopropyvlacrylonitrile

N, \;j
08
N%NS\\ NG
P
N
<\/ \\‘:5 E

Step 1

To the solution of 4-chlore-7TH-pyrrolo{2,3-djpyrimidine (10 g, 65.12 mmol, 1.0 eg)
and (S)-tert-butyl 3-hydroxypiperidine-1-carboxylate (13.0 g, 65.12 mmol, 1.0 eq) and PPy
(34.20 g, 130.24 numol, 2.0 eg) in THF (400 ml), DEAD (22.68 g, 130.24 mmol, 2.0 eq) was
added at O “C. The resulted mixture was stirred and warmed to RT for 12 h. The reaction
mixture was puorified by column (18 % EtOAc in petroleum ether) to afford (R)-tert-butyl 3-
{4-chloro-TH-pyrrolo{2,3-djpyrimidin-7-yi}piperidine-1-carboxylate (2.1 g, 10 % in yield) as
colorless oil.
Step 2

A mixture of (Ry-tert-butyl 3-(4-chioro-TH-pyrrolo{2, 3-dlpyrimidin-7-ylpiperidine-
1-carboxyviate (1.7 g, 5.03 mmol) and NIS (1.25 g, 5.55 mmol) in DMF (20 ml.) was stirred
for 12 b at room temperature. Water was added to the mixture, which was extracted with EA |
the combined organic layers were dried and purified by column to give (R)-tert-butyl 3-(4-
chiore-S-todo-TH-pyrrolof2,3-djpyrimidin-7-vipiperidine- 1 -carboxylate (2.0 g, 86 % in
yield}.
Step 3

A solution of (R}-tert-butyl 3-(4-chlore-3-tndo-TH-pyrrolo{2,3-d]pyrimidin-7-y1}
piperidine-1-carboxylate (2.0 g, 4.32 mmol) in IPA saturated with NH; (20 mL} was stirred at
100°C for 12 b in a 100 mL of auvtoclave. The organic layer was concentrated and purified on
silica gel chromatography (elpted with PE : EtOAc = 1 1 1} o afford (R-tert-butyl 3-{4-
amino-3-iodo-7TH-pyrrolof 2, 3-d]pyrimidin-7-yvDpiperidine-1-carboxylate (15g 78 % in
vield}.
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A mixture of (R-tert-butyl 3-(4-amino-3-iodo-7TH-pyrrolof 2, 3-dipyrimidin-7-
yhpipendine- I-carboxylate (230 mg, 0.56 mmol), 4-phenoxyphenyiboronic acid (133 mg,
(.62 mamol), Pd(PPha)s (100 mg) and Na,CO; (150 mg, 1 41mmol) in dioxane/H O/ 10mi)
was stirred at 100° C for 4 h. The reaction mixture was concentrated and purified by Pre-TLC
o obtain (R)-tert-butyl 3-(4-amino-3-(4-phenoxypheny-TH-pyrrolo{2,3-dlpyrimidin-7-
yhpiperidine-1-carboxylate (150 mg, 55 % in yield).

Step §

To a mixture of (R)-tert-butyl 3~(4-amino-5-(4-phenoxyphenyl)-TH-pyrrolo2,3-
dipyrimidin-7-yiipiperidine- I -carboxyiate (1530 mg, (.31 mmol} in 10 mi DCM was added
TFA (30 mb). The reaction mixture was stirred at RT for 2 h. Solvent was removed and sat.
NaHCO, (10 mL) was added. The resulting mixture was extracted with DCM. The organic
faver was dried and concentrated to afford (R)-5-(4-phenoxyphenyi)-7-(piperidin-3-y1)-7H-
pyrrolof2,3-djpyrimidin-d-amine {100 mg, 83 % in yield), which was subjected to the next
step without any forther purification.

Step 6

To a mixture of (R)-3-(4-phenoxypheny]}-7-{piperidin-3-vi}-TH-pyrrolo{2,3-
dipyrimidin-4-amine {100 mg, 0.26 mmol, 1.0 eq), Z-cyano-3-cyclopropylacrylic acid (45
mg, .32 nunol, 1.2 eg) and DIFEA (102 mg, 0.78 munol, 3 eg) in 10 rul. DCM was added
BATU (150 mg, 0.40 mmol, 1.5 eq) and the reaction mixture was stitred for 4 h at RT under
Nz. The reaction mixture was purified by Pre-TLC to give the title compound (60 mg, 54 %
in yield). LOMS: mofz (505.0) (M+H)" "HNMR (400 MHz, CDCh): 8 0.826~0.837 (m, 2H),
1.147~1.183 (m, 6H), 1.744~2.210 {(m, 5H), 4.661~4.699 (m, 1H}, 5.212~5.226 (m, 2H),
6.499~6.524 (m, 1H}, 6.921~7.367 {m, 10H) and 8.223(§, 1H).

Proceeding as described above but substituting 4-phenoxyphenyiboronic acid with 2-
(2-fluoro-4-phenoxyphenyi)-4.4,5, 5-tetramethyl-1,3,2-dioxaborolane and 2-(4-(3,3-
difluorophenoxyiphenyl-4,4,5,5-tetramethyl- 1,3, 2-doxaborolang, (R)-2-(3-(4-amino-5-(2-
fluoro-4-phenoxyphenyl)-7TH-pymrolof 2, 3-dipyrimidin-7-yDpiperidine- 1 -carbonyi}-3-
cyclopropylacrylonitrile LOMS oz 523.1 (M+H)Y and (R)-2-(3-{4-amino-5-(4-(3,5-
difloorophenoxy)phenyl}-TH-pyrrolo[ 2 3-dlpyrimidin-7-ylpiperidine- L -carbonyl}-3-
cyclopropylacrylonitrile LCMS mv/z 541.1 (M+H) "were prepared respectively.

Hxample 20
Synthesis of (8)-2-(2-({4-amino-6-methyl-5-(4-phenoxypheny-7TH-pyrrolo{2,3-djpyrimidin-

7-yhmethyDpyrrolidine-1-carbonyl}-3-cyclopropylacryloniirile
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Step 1

To a solution of 4-chloro-TH-pyrrolo[2,3-dlpyrimidine (10 g, 65.12 mmol, 1.0 eq) in
THF (300 mL), NaH (5.30 g, 130.24 mmol, 2 eq) was added at 0°C. After 3 h,
benzenesulfonyl chloride (22.53 g, 130.24 munol, 2 eq} was added. The temperature was
warmed (0 RT and continued for 1 h. The reaction mixture was poured into sat. NHCl and
extracted with EtQAc. The organic layers were dried, concentrated and purified by column
chromatography {(eluting with 10 % EtOAc in PE) w afford 4-chloro-7-(phenylsulfonyi}-7TH-
pyrrolof2,3-dipyrimidine as brown solid (4.5 g, 24 % in yield)
Step 2

To the solution of 4-chioro-7-(phenylsulfonyl)-7H-pyrrolo{2,3-d]pyrimidine (3 g,
12.6 mmol, 1.0 eq) and TMEDA 3.0 mL, 189 mmol, 1.5 eq) in THF (120 mL}, n-Buli (7.5
ml, 18.9 mmol, 1.5 eq) was added a1 -78 °C. After 3 min, CHal (3.7 mL, 59.2 mmol, 4.7 eq)
was added. After 3 h, the reaction mixture was warmed 0 RT over 1 h. The reaction was
quenched by addition of sat NH,Cl (10 mL) at -78 “C. EtOAc (200 mL) and water (100 wml)
was added. The organic layer was separated, dried and concentrated to afford 4-chloro-6-
methyl-7-(phenylsulfonyl)-TH-pyrrolof 2,3-dipyrimidine as a brown solid (6.7 2, 80 % in
yield).
Step 3

To the solution of 4-chloro-6-methyl-7-(phenyisulfonyl}-TH-pyrrole{ 2, 3-dipyrimidine
{10 g, 32.5. mmol, 1.0 eq) in THF (400 mL), -BuOK (18.23 g, 163.0 munol, § eq) was added
and stirred at RT for 12 h. Sat. NaHCO; (50 mL) was added and exiracted with Et(QAc. The
organic layers were separated, dried and concentrated to afford 4-chioro-6-methyl-7TH-
pyrrolo{2,3-dlpyrimidine as a brown sohd (2.7 g, 30 % in yield).
Step 4

To the solution of 4-chloro-6-methyl-TH-pyrrolof2,3-dlpyrimidine (1.0g, 5.97 mmol,

1.0 eq) and {8)-tert-butyl 2-(hydroxymethyhpyrrolidine-1-carboxylate (1.32 g, 6.57 munol,
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1.1 eq) and PPhy (3.03 g, 11.84 mmol, 2.0 eq) in THF (30 mL), DIEA (2.08 g, 11.94 mmol,
2.0 eq) was added at 0° C. The resulted mixture was stirved and warmed to RT for 12 h.
Solvent was removed and purified by column chromatography {eluting with 10 % EtQAc in
PE) to afford (S)-tert-butyl 2-({4-chloro-8-methyl-TH-pyrrolol 2, 3-d]pyrimidin-7T-yDmethyl
Jpyrrofidine-1-carboxylate as a white solid (2.08 g, 100 % in yield).

Step §

To the solution of {(S)-tert-butyl 2-{{4-chloro-6-methyl-TH-pyrrolo{2,3-dipyrimidin-7-
yEmethyhpyrrolidine-1-carboxylate (1.0g, 2.86 romeol, 1.0 eq) in DMF (20 mL), NIS (0.675
g, 3.00 mmel, 1.05 eq) was added at (" C. The resulied mixture was stirved and warmed 1o RT
for 12 h. Solvent was removed and purified by column chromatography to afford (8)-tert-
butyl 2-{{4-chiore-3-iodo-G-methyl-7H-pyrrolo{2,3-d}pyrimidin-7-yhmethyDpvrrolidine-1-
carboxylate as white solid (1.0 g, 77% in visld) which was converted to the title compound
as described in Examie 19, Step 6 above. LCMS mvz 519.1 (M+H)™

Proceeding as described above but substituting 4-phenoxyphenyiboronic acid with 2-
{4-(3,5-difluorophenoxyiphenyl}-4,4,5,S-tetramethyl-1,3,2-dioxaborolane and 2-(2-fluoro-4-
phenoxyphenyi)-4,4,3,5-tetramethyl-1,3,2-dioxaborolane, (83-2-(2-{(4-aming-5-(4-(3,5-
difluorophenoxyipheny-6-methyl-TH-pyrrolof 2,3 -djpyrimidin-7-yUmethyDpyrrolidine- 1 -
carbonyl)-3-cyclopropylacryionitrile LOCMS m/z m/z 555.2 (M+H)" and (8)-2-({4-amino-5-
(2-fluoro-4-phenoxyphenyD-6-methy - THepyrrolof2,3-dlpyrimidin-7-ylimethyDpyrrolidine-
{-carbonyl}-3-cyclopropylacrvionitrile LOMS m/z 536.6 (M+H) were prepared respectively.

Example 21
Synthesis of (R)-4-amino-2-(2-((4-amino-3-2-fluoro-4-phenoxyphenyD- 1 H-pyrazolof3,4-d})-
pyrimidin-1-yDmethyDpyrrolidine-1-carbonyl)-4-methyipent-Z2-enenitrile tis (2, 2, 2-

trifluoroacetste} salt

[N
Fo%
NH?_ ety

NH,
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Step i
A solution of 3-({R)-2-((d-amino-3-(2-{luoro-4-phenoxyphenyl)- 1 H-pyrazolo{3,4-d}

pyrimidin-1-ylimethyDpyrrolidin- 1 -y1)-3-oxopropanentirile (141 mg, .30 mmol, 1.0 eguiv),
teri-butyl 2-methyi-1-oxopropan-2-ylearbamate (1.12 g, 6.00 mmol, 20.0 equiv}, piperidine
{255 mg, 3.0 rumol, 10.0 equiv) in §,4-dioxane (15 mi) was refluxed for 2 h. The resulting
mixture was concentrated under vacuum. The residue was submitted to flash chromatography
eluting with ethyl acetate to give (R)-tert-butyl (5-2-({4-amino-3-(2-fluoro-4-
phenoxyphenyi)-1 H-pyrazolo[3,4-d]pyrimidin- L-yDmethyDpyrrolidin- - yl)-4-cyano-2-
methyl-5-oxopent-3-en-2-yhicarbamate 90 mg as a pale yellow solid.
Step 2

To a solution of (R E)-tert-buty! (5-Q-{{d-amino-3-(2-fluoro-d-phenoxyphenyl)- 1 H-
pyrazolo] 3,4-dipyrimidin- {-vDmethylpyrrolidia- 1-yl}-4-cyano-2-methyl-5-oxopent-3-en-2-
vijcarbamate (80 mg, 0.14 mmol, 1 equiv} in 16 mL DCM was added 4 mi. irifluoroacetic
acid dropwise. The resulting solution was stirred for 3h at room temperature, The solution
was concentrated under reduced pressure. The residue was purified on Prep-HPLC.
Conditions: {1#-Pre-HPLC-031 SHIMADZLN): Column, SunFire Prep CI18, 19%150mm
Sum; mobile phase, water with 0.05%TFA and CH3ICN (40% CHRCN up to 100% in 20
miny; Detector, 254 nm to give the title compound as a pale light yellow solid. MS (ES], pos.
ion} m/z: 541 (M+1).

Hxample 22
Synthesis of R)}-2-(3-{4-amine-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl - 1H-
pyrazolof 3,4-djpyrimidin-1-y)piperidine- 1 -carbonyl)-4-methylpent-2-enenitrile

i \,f{
\5 "\«—

”\“N
g *(
Step 1
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To 3 solution of 1H-pyrazolo3,4-dlpyrimidin-4-viamine (3.0 g, 22.20 mmol, 1.0 eg)
in DMF 30 mL), NIS (6.7g, 24.42 mmol, 1.1 eq) was added at room temperature. The
reaction mixture was stirred overnight at 60 "C. The reaction mixture was cooled to room
temperature and 10 % aq. NaHCO; (130 ml) was added to the reaction mixture. The solid
was filtered and re-crystallization from DMF solvent to give 3-iodo-1H-pyrazolo[3,4-
dipyrimidin-4-amine (4.0 g, 6% % in yield).

Step 2

To a solution of 3-jodo- 1H-pyrazolo{3,4-dipyrimidin-4-ylamine (4.0 g, 15.32 mmol,
1.0 eq), (8§)-3-hydroxypiperidine- I -carboxylic acid tert-butyl ester (4313 g, 21 44 mmol, 14
eq), and PPhs (8.031 g, 30.64 mmol, 2.0 eq) in dry THF (200 mL), DIAD (4.658 g, 22.98
mmod, 1.5 eq) was added at room temperature. The reaction mixture was stirred at 70° C for
72 k. The reaction mixture was concentrated and purified by silica gel chromatography
{eluted with PE: EtQAc =1:1) to afford (R)-tert-butyl 3~(4-amino-3-iodo-1H-pyrazolo{3,4-
dlpyrimidin-1-yhpiperidine-1-carboxylate (2.8 g, 41.2% in vield).

Step 3

A solution of {(Rj-tert-butyl 3-(4-amino-3-iodo-1H-pyrazolo[3,4-dipyrimidin-1-
vhpiperidine-1-carboxylate (2.8 g, 6.16 mmol, 1.0eq), 2-(4-(2.3-difluorophenoxy}-2-
fluorophenyi)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (1.7 g, 6.16 mmol, 1.0 eq), Pd{PPhs),
{0.28 g, 0.08 mmol, 0.07 eg) and NapCG: (1.7 g, 15.4 mmol, 2.5 eq) in dioxaneFH0
{40/10mL) was stirred at 90°C overnight. The reaction mixture was concentrated and
purified by Pre-TLC to afford (R)-tert-butyl 3-(4-amino-3-{4-(2 3-difluorophenoxy)-2-
fluorophenyli}- 1 H-pyrazolof 3,4-d}pyrimidin-1-ylpiperidine-1-carboxylate (1.7g, 51.1%
vield}.

Step 4

To a solution of (R-tert-butyl 3-(4-aming-3-(4-(2, 3-difluorophenoxy)-2-
fluorophenyl}-1H-pyrazolo{3,4-dlpyrimadin-1-yUpiperidine- 1 ~carboxvlate (1.7 g, 3.15 mmol}
in 20 ml of DUM, TFA (20 ml) was added. The reaction mixture was stirred at RT for 4h.
The mixture was washed with sat. NaHCO; (10 ml) and concentrated to give (R)-3-(4-(2,3-
difluorophenoxy)-2-fluorophenyl})-1-(piperidin-3-yh-1H-pyrazolof 3 ,4-djpyrimidin-4-amine
(1.1 g, BO% yield).

Step §

To a mixture of (R)-3-(4-(2,3-diflucrophenoxy}-2-fluorophenyl}- 1-{piperidin-3-yi}-
TH-pyrazolo[3,4-dipyrimidin-4-amine (100 mg, .23 mmol, 1.0 eq), 2-cvano-$-methyl-pent-
Z-enoic acid (38 mg, 0.27 mmol, 1.2 eq) and DIEA (88 mg, 0.68 mmol, 3.0 eq) in 10 mi

DCM was added HATU (130 mg, 0.34 mupol, 1.5 eq}. The reaction mixture was stirred for 4
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k at RT under Ny, The mixture was purified by Pre-HPLC to give the title compound (25
mgdl% vield). LOMS: miz" (562.2) GE+H)+

Example 23
Syuthesis of 2-(R)-2-({4d-amino-3-(4-(2, 3-difluorophenoxy)-2-flnorophenyi}-1 H-pyrazolo
(3, 4-dlpyrimidin-1-y1) methyl) pyrrolidine-1-carbonyi-4-ethoxy-4-methyipent-2-enenitrile

2, 2, 2-wrifinoroacetaie

e

o4
N FF
NH,
F
N7 R

A solution of 3-((R}-2-({(4-amino-3-(4-(2, 3-difluorophenoxy }-2-flucrophenyi}-1 H-
pyrazolof3, 4-dipyrimidin- 1-yDmethyDpyrrolidin-1-y1)-3-0xopropanenitrile {(202.8 mg, 0.40
mmol, 1.0 equiv), 2-ethoxy-2-methylpropanal (232 mg, 2.00 mmel, 5.0 equiv), piperidine (68
mg, 0.80 mmol, 2.0 equiv) in BtOH (20 mL) was stitred at room temperature overnight. The
volatile phase was removed off under reduced pressure. The residue was purified on Prep-
HPLC. Conditions: (1#-Pre-HPLC-001 (SHIMADZNY: Column, SunFire Prep C1§,
19%1S0mm Sum; mobile phase, water in 0.05%TFA and CHLON 40% CHON up to 100% in
20 min); Detector, 254 nm. This resulied in 30 mg (10.43 %) of the ttle compound as a white
solid. MS (E8], pos. ion) nvz: 606 (M-TFA+IL

Example 24

Synthesis of N-(Z2-(4-amino-3-(4-phenoxyphenyh-1H-pyrazolo{3,4-dlpyrimidin-L1-vliethyl)-

2-cyano-3-cyclopropylacrylamide
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Stepl

To a solution of 3-(4-phenoxyphenyl}-1H-pyrazolo{3 4-dipyrimidin-4-amine 300
mg, 1.0 mmole), wriphenylphosphine (1.04 g, 3.96 mmole) and tert-butyl (2-hydroxyethyl)-
carbamate (238 myg, 1.5 mmoles) in THF (25 mL) was added DIAD (0.4 mL, 2 mmoles). The
reaction was stirred for 5 hrs at room temperature and then water (30 mL) was added and
extracted with ethyl acetate. The organic layers were combined, washed with ag. NaHCG;
and bring, then dried (Nap;3Gy), filtered and concentrated. The resulting tert-butyl (2-{4-
amino-3-(4-phenoxyphenyl-1 H-pyrazolol3 4-dipyrimidin--yhethyDcarbamate was used
without further purification.
Step 2

The tert-butyl (2-{4-amino-3-{d-phenoxyphenyvi}-1 H-pyrazolo[3 4-dipyrimidin-1-
vhethylcarbamate was dissolved in TFA (§ mL). After 30 minutes of stirring at room
temperature, the reaction was diluted with water and washed with ethy! acetate. The agusous
flayer was basified to pH = 11-12 with NaOH and then washed with ethy! acetate. The organic
flayer was dried (Na,S8Qy), filtered and concentrated to collect 320 mg of 1-(Z-aminoethyl}-3-
{4-phenoxyphenyl}-18H-pyrazolo{ 3 4-dlpyrimidin-4-amine.
Step 3

To a solution of 1-{2-aminoethy)-3-{4-phenoxyphenyl)- {H-pyrazolof3.4-
dipyrimidin-4-amine (287 mg, 0.829 mmole), 2-cyanocacetic acid (85 mg, 1.0 mmole} and
TEA (0.14 ml, 1.0 ramole) in DMF (10 mL) was added HATU (347 mg, 0.912 mmole). After
stirring 3 hr at room temperature, water was added and extracted with ethyl acetate. The
organic layer was washed with ag. NaHCO; and brine, then dried (Nap;SQy), filtered and
concentrated. The resulting residue was subjected to coluran chromatography 3%
MeOH/DCM) o provide 90 mg (22% vield from step 1) of N-(2-(4-amino-3-(4-
phenoxyphenyl)-1H-pyrazolo{3,4-dlpyrimidin- L -yDethyl}-2-cyancacetamide.

Sep d
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A solution of N-{2-(4d-amino-3-(4-phenoxyphenyl}-1 H-pyrazolof 3 4-dipyrimidin-1-
vijethyl)-2-cyancacetamide (90 mg, 8.22 mole), cyclopropyicarboxaldehyde (18 mg, .26
mmole) and piperidine 22 myg, (.26 mmole) in MeOH (5 mL) was stirved for 3 hr at room
temperature. Then water was added and extracted with ethyl acetate. The organic layers were
combined and washed with ag. NaHC(, and brine, then dried (Na,5(y), filtered and
concentrated. The residue was purified by column chromatography (3% MeOH/DCM} to
provide 39 mg (38% yield) of the itle compound as a white solid. LCMS nvz 466 (M+H)".

Example 25
Synthesis of 2-((8)-2-({(4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo] 3,4-dlpyrimidin-
1-yhmethyhpyrrolidine- 1 -carbonyi)-4-{cyclopropylamino}-4-methylpent-Z-enenitrile

e

Step d
To a 250 mL of sealed tube was added ethyl 2-bromo-2-methylpropanocate {(18.4 g, 0.1

meol, 1.0 equiv), cyclopropanamine (114 g, 0.2 mol, 2.0 equiv), KoC0: (276 g, 02 mol, 2.0
equivy, KI (1.66 g, 0.01 mol, 0.1 equiv) and 200 mL of MeCN, The mixture was stirred at
100 °C for 12 b then cooled to room temperature and the solids were filtered. The filirate was
concentrated and purified ou silica gel column eluting with pet. ether/ethyl acetate =4/1 to
give 8.0 g (46%) of ethyl 2-{cyclopropylamine)-2-methylpropanoate.
Step 2

To a solution of LiAIH, (760 mg, 20 munol, 1.0 equiv) in THF (30 mL) was added
gthyl 2-{cyclopropylamino}-2-methylpropanocate (3.42 g, 20 mmol, 1.0 equiv} in THF (10
mmb} at 0 °C under N3, The resulting suspension was stirred at 0°C for 2 h. The reaction was

quenched with Na;SO4 10H; 0 (3.0 g) at 8 °C. The solid was filtered off and the filirate was
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concentraied under reduced pressure., This resulted in 2-(cyclopropylamine)-2-methylpropan-
1-0l 1.3 g (530%) as a white solid.
Stepd

Teo a sobstion of oxalyl chloride (11.43 g, 90 mmol, 1.5 equiv) in DCM (300 ml) was
added DMSO {11.7 g, 150 mmol, 2.5 equiv) at -78 °C under N; atmosphere. The resulting
mixture was stirred for 8.5 h then a solution of 2-{cyclopropylamine)-2-methylpropan-1-of
(7.74 g, 60 mmol, 1.0 equiv) in DCM (20 mL) was added dropwise at -78°C and then stirred
for another 1 h. Then TEA (36.4 g, 0.36 mol, 6.0 equiv) was added and stirring was
continued for 20 min at room temperature, The reaction was then diluted with DCM (200l
and washed with aq. NaHCO; and brine, dried over Na; SOy, concentrated (o give the crude
product, which was purified with distillation under reduced pressure. This resulted in 1.0 g
{13%) of 2-(cyclopropylaming}-2-methyipropanal was obtained as a colorless oil.
Step 4

A solution of 3-((8)-2-{({4-amino-3-(2-fluoro-4-phenoxyphenyD- 1 H-pyrazolof 3,4-d}~
pyrimidin- 1-yDmethylpyrrolidin-1-yi}-3-oxopropanenitrile {118 mg, 0.25 mmol, 1.0 equiv),
2-(cyclopropylamino)-2-oethylpropanal {0.16 g, 1.25 mmol, 5.0 equiv) and one drop of
piperidine in MeCN (10 mL) was stirred overnight at 40 °C. The solvent was removed and
the residue was purified on Prep-HPLC. Conditions: (1#-Pre-HPLC-OOLEHIMADZLN:
Column, SunFire Prep C18, 19%150mm Sum; mobile phase, water with 0.05%TFA and
CHaON {40% CHaON up to 1% in 20 min); Detector, 254 nm. This resulted in 40 mg
{27%} of the title compound as a white solid and bis TFA salt. LO-MS: m/7 581 M+ HD.

Example 26

Synthesis of 2-({8)-2-({(4-amino-3-2-fluoro-4-phenoxyphenyl - 1 H-pyrazolof 3,4-djpyrimidin-
1-yDmethyDpyrrolidine-1-carbonyi)-4-{2-methoxyethylaminoe)-4-methylpent-Z-enenitrile
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To a suspension of 4-amino-2-((8)-2-({4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1H-

pyrazolof3,4-dlpyrimidin-I-yDmethyUpyrrolidine- L -carbonyl-4-methylpent-2-enenitrile

(210 mg, (.35 mmal, 1.0 equiv), KI (130 mg, 0.78 mmol, 2.0 equiv} and potassium carbonate

(166 mg, .17 mmol, 3.0 equiv) in CHCN (15 mL) was added 1-bromo-2-methoxyethane

(160 mg, 1.17 munol, 3.0 equiv). The resulting suspension was stirred at S0°C overnight. The

solvent was removed under reduced pressure and then water (20mL) was added to the

residue. The resulting mixture was extracted with ethyl acetate (30 mL*3)}, The organic layers

were combined, washed with brine, dried over sodium sulfate and concentrated. The residue
was purified on Prep-HPLC, Conditions: (1#-Pre-HPLC-001(SHIMADZU Y Column,
SunFire Prep €18, 19%150mm Sum; mobile phase, WATER WITH 0.3%NH40H and
CH3CN (40% CH3CN up to 100% in 20 min}; Detector, 254 nm. This resulted in 8.7 mg (3.7
%) of the title compound as an off-white solid. MS (ES], pos. ion) mfz: 399 (M+1).

Example 27

Synthesis of (R}-2-2-{{4-amino-3-(2-fluoro-4-phenoxyphenyl}- 1 H-pyrazolof 3.4-d}-

pyrimidin- -yhmethyDpyrrolidine- 1 -carbonyl}-3-(1-aminocyclopropyhacryloniirile
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Step 1
To a solution of tert-butyl (1-thydroxymethylDeyclopropyDearbamate (Bicorg. Med.

Chem. Lett., 2008, 18(8), 2188) (135 mg, 0.72 mmoles} in DCM (8 ml.} was added Dess-
Martin periodinane (277 mg, (.65 mmole). After stirving 1 hy, the reaction was filtered
through celite and concentrated to a yellow oil which was further purified by Isolera (7%-
70% ethyl acetate/hexanes) to provide 84 mg (87 %) of tert-butyl (1 -formyleyclopropyl)-
carbamate as a white solid.
Step 2

To a solution of 3-{(ZR)-2-{{4-amino-3-(2-fluoro-4-phenoxy-phenylpyrazolo{3,4-
dlpyrimidin- I-yHmethylpyrrolidin-1-vl}-3-oxo-propanenitriie (100.mg, 8.2100mmol}
dissolved in methanol (dml) and DCM (4mL) was added piperidine (0.1ml,, 0.85300mmol}
and tert-butyl N-(1-formyleyclopropylicarbamate (58 9%mg, 0.3200mmol}). The reaction was
heated o reflux for 6 hrs and then cooled and concentrated. The residue was and dissolved in
ethyl acetate (50 mL) and washed with water (SOml.) and then brine. The organic layer was
dried (MgSQy), filtered and concentrated. The residue was purified by Isolera (1%-8%
MeOH/DCM) to provide 39 mg (13% yield) of tert-butyl N-{1-{3-[(2R}-2-[[4-amino-3-{2-
fluoro-4-phenoxy-phenyDpyrazolo3 4-dlpyrimidin-I-viimethyllpyrolidin-1-y1}-2~cyano-3-
oxo-prop-1-envijeyclopropyljcarbamate.
Step 3

To a solution of tert-butyl N-[1-[3-[(2R)-2-[{4-amino-3-2-flucoro-4-phenoxy-
phenylipyrazolof3,4-dipyrimidin- 1 -yjmethylipyrrolidin-1-yi}-2-cvano-3-oxo-prop-1-
enylicyvelopropylicarbamate (27 mg, 8.04 mmol) in DCM (3 ml) was added TFA (I ml).
The solution was stirred for 3 hrs. and then concentrated. The residue was purified by prep-
TLC (6% MeOH/DCM to provide 2.68 mg (12%) of the title compound. MS (pos. ion) m/z:
339 (M1}
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Example 28
Synthesis of 2-[(28)-2-{{4~amino-3-2-fluoro-4-phenoxy-phenylpyrazolof3 4-dlpyrimidin-1-

ylimethyl jpyrrolidine-1-carbonyl}-4-methyl-4-morpholino-pent-2-enenitrile.
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To a sealed tube was added 3-{(25)-2-[[4-aming-3-2-fluoro-4-phenoxy-
phenvlipyrazolo[3 4-dlpyrimidin-1-yHmethylipyrolidin-1-vi}-3-oxo-propanenitrile (900mg,
1.81numol}, ethanol (12ml)}, piperidine (0.23mL, 2.2%mmol} and 2-methyl-2-morpholino-
propanal (0.49mL, 2.86mmol). The tube was sealed and heated to 105°C for 24hrs. The
mixture was then cooled, concentrated and then dissolved in ethyl acetate (100 mL) and
washed with 5% citric acid (100 mi) and then brine. The organic layer was dried (MgSQy),
filtered and concentrated. The crude material was purified by Isolera (column size 100g.
Solvent system 4%-8% MeOH/EIOAC) to obtain 245 myg 1% vield) of the title compound.
MBS {(pos. ion) mfz: 611 (M+1).

Proceeding as described above by substiteting 3-{(28)-2-[[4-amine-3-2-fluoro-4-
phenoxy-phenyDpyrazolol3,4-djpyrimidin-1-ylimethylpyrrolidin-1-vl}-3-oxo-propanenitrile
with (R}3-3-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)- 1 H-pyrazolo{3,4-djpyrimidin- 1~
yhpiperidin-1-y1)-3-oxopropanenitrile, (R}-2-(3-(4d-amino-3-2-fluoro-d-phenoxyphenyl }- 1 H-
pyrazolof3,4-djpyrinudin-1-yhpiperidine-1-carbonyl}-4-methyl-4-morpholinopent-2-

enenitrile was prepared.

Example 29
Synthesis of 2-{{28)-2-{{4-amino-3-{2-fluoro-4-phenoxy-phenyDpyrazole[3 4-dlpyrimidin- 1-
ylimethyljpyrrolidine-1-carbonyl}-4-methyl-4-morpholino-pent-2-cnenitrile,
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To a sealed tube was added 3-[(2R)-2-[{4-amino-3-(-fluoro-4-phenoxy-phenyl)-
pyrazoiol3,4-djpyrimidin- 1 -yijmethylpyrrolidin- 1 -y1}-3-oxo-propanenitrile (762.6mg,
1.62mmol}, 2-methyl-Z-morpholino-propanal (508.54mg, 3.23mmeal}, piperidine ((.08mL,
(.81 mmol) and ethanol (6mL). The tobe was sealed and heated at 100°C. After 22 hrs, the
reaction was cooled and evaporated. The residue was purified by Isolera {column size 100g,
3%-7T% MeOH/EIOAC ) to oblain 550mg (56% yield) of the title cornpound. MS (pos. ion)
miz: 611 (M+1)

Example 30

Synthesis of 2-[{2R}-2-{{4-aminc-3-2-flucro-4-phenoxy-phenyipyrazolo{3,4-djpyrimidin- 1 -
yiimethyllpyrrolidine- L-carbonyi}-3-[(38)-pyrrolidin-2-vilprop-2-enenitrile HCI

/@
0’\” f

HCH
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To a sealed tube was added 3-{(2R)-2-[{4-amino-3-(2-fluoro-4-phenoxy-
phenyhpyrazolof3,4-dlpyrimidin- I -yHmethylpyrrolidin-1-yi}-3-oxo-propanenitrile (307 mg,
1.07 mmol), tert-butyl (28)-2-formylpyrrolidine-1-carboxylate (0.2,mL, 1.1 mmol),
piperidine (0.05mL, 0.54 mumol) and ethanol (3moL). The tube was capped and heated to 100
°C for 16 hrs. The reaction was not complete so an additional amount of tert-butyl (3832~
formylpyrrolidine-I-carboxylate (732 mg, 3eq) was added and heating was continued for 4
hrs at 110 °C. The reaction was cooled and concentrated then dissolved in DUM (80mL) and
washed with water (50mL) and brine. The organic Iayer was dried (MgSQy), filtered and
concentrated. The resulting material was purified by Isolera (250g colonmy; 2% - 3%
MeOH/DUM) to provide 403 mg (87%) of tert-butyl (28)-2-[3-[{2R)}-2-{[4-amino-3-(2-
fhuoro-4-phenoxy-phenyDpyrazolof 3 4-dipyrimidin- -ylimethyllpyrrolidin- 1-vl}-2-cyano-3-
oxo-prop-1-envilpyrrolidine-1~carboxylate as a solid.

Step 2

To a solotion of tert-batyl (283-2-[3-[(CR}-2-[[4-amino-3-(2-fluoro-4-phenoxy-
phenvilpyrazolof3,4-dipyrimidin-1-ymethyl]pymolidin-1 -yi}-2-cyvano-3-oxo-prop-1-
enyljpyrrolidine-{-carboxylate (84 mg, 0.13 mmol) in 1, 4-dioxane (ZmL) and added 4N H{I
in dioxane (0.16 mL}. The solution was stirred for 16hr at room temperature then
concentrated. The residue was dissolved in methanol (~1 ml.} and added dropwise 1o ethyl
ether (20ml} while stirring. The resulting solid was collected by filiration to provide 42 mg
(59 %) of the title compound as an HCl salt. MS (pos. ion) mvz: 5533 (M+1).

Example 31
2-{(28)-2-[[4-amino-3-(2-flucro-4-phenoxy-phenyDpyrazolo{3 4-djpyrimidin- L -vijmethyl}-

pyrrolidine- 1 -carbonyl}-3-3-methyloxetan-3-yDprop-2-enenitrile
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To a shurry of 3-[(25)-2-{{4-amino-3-(2-fluoro-4-phenoxy-phenylpyrazolo{3,4-
dipyrimidin- {-vijmethyljpyrrolidin-1-y1}-3-oxo-propanenitrile (T4 .mg, $.16 mmol) in ethanol
(3mL)} was added 3-methyloxetane-3-carbaldehyde (78.54 mg, 8.78 mmol) and then
piperidine (0.02 mL, 0.16 mmol) and the mixture heated to 80 °C with stirring. After 3 b, the
nixture was cooled and partitioned between ethyl acetate and water. The organic phase was
washed with brine, dried over sodium sulfate, and the filiered. Solvents were removed to
afford an oil which was purified by column chromatography {gradient from neat methylene
chioride to 95-3 methylene chloride:MeOH). T he pure fractions were concentrated, then
taken up in acetonitrile/wailer, frozen and lyophilized to afford 2-[(28)-2-[{4-amino-3-(2-
fluoro-4-phenoxy-phenyljpyrazolo 3, 4-djpyrimidin-1-vijmethylipyrrolidine- 1 -carbonyl}-3-
(3-methyloxetan-3-yhprop-2-enenitrile as a colorless solid weighing 14 mg.

Compounds of Formula () can be prepared as deseribed in PCT application

publication No. WO 2011/060440.

Biological Examples
Example 1 Tyrosine Kinase TR-FRET Assay

The inhibition of a kinase by a compound of the present disclosure can be measured
by methods well known the the art.  For example, inhibition of a kinase enzymatic activity
by compounds of the present disclosure can be measured using time-resolved fluorescence
resonance energy ransfer (TR-FRET) (Invitrogen pamphlet: Optimization of a LanthaScreen
Kinase assay for BTX). Here, a signal is observed only when a Buropium-coupled
phophotyrosine antibody binds the phosphorylated peptide. Compounds are first prepared in
100% DMS0 and serially diluted 10 times via 3-fold dilution. 2.5 pl of inhibitor at 4-fold the
final assay concentration is next transferred 1o the 384-well assay plate (Corning Catalog #
3678). A solution of 2-fold the final concentration of appropriate kinase enzyme and
Alexafluor 647-coupled peptide substrate (Invitrogen Catalog # 5693) is next prepared in
advance inn a kinase buffer of 50 mM Hepes pH 7.5, 10 mM MgCl,, and I mM EGTA. For
this solution, the final concentration of the appropriate kinase and peptide 1s typically 1 oM
and 100 nM, respectively. 3 ul of this 2-fold mix of kinase and peptide is added as the
second step of the procedure to the 384-well assay plate. To initiaie the enzymatic reaction,
2.5 ul of a 4-fold excess ATP solution in kinase buffer is added to the 384-well assay plate.
Final ATP concentration is typically set to the Km for ATP. The reaction is allowed to
proceed for 60 minutes. During the kKinase reaction, a stop solution consisting of EDTA and a

Huropium-containing phosphotyrosine antibody {(Invirogen Catalog # 5692} is prepared in
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TR-FRET dilution buffer (nvitrogen Catalog # 3574). The stop solution contains an EDTA
concentration of 20 mM and an antibody concentration of 4 nM. After the 60 minute
reaction, 10 ul of the siop solution is added to all wells. Each well is mixed and incubated for
30 minutes al room temperature. Plates are read on a Perkin Elmer Bovision TR-FRET plate
reader under LanthaScreen settings. Excitation wavelength is 337 nm and Emission
wavelengths are 620 nm and 665 nm. Data are acquired as the ratio of emission at 663
nmfemission at 620 nm and plotted as a function of compound concentration o asceriain
compound potency. Here, a signal is observed only when a Buropium-coupled

phophotyrosine antibody binds the phosphorylated peptide.

Example 2
Bik enzymatic activity assay

A Caliper-based kinase assay (Caliper Life Sciences, Hopkinton, MA) was used to
measure inhibition of Bik kinase activity of a compound of Formula (I). Serial dilutions of
test compounds were incubated with human recombinant Btk 2 oM), ATP 40 oM and a
phosphoacceptor peptide substrate FAM-GEEPLYWSFPARKK-NH,; (1 uM) at room
terpperature for 3 h. The reaction was then terminated with EDTA, final concentration 20
mM and the phosphorylated reaction product was guantified on a Caliper Deskiop Profiler
{Caliper LabChip 3000}, Percent inhibition was calculated for each compound dilotion and
the concentration that produced 30% inhibition was calculated. This value is presented as the

ICsp. The ICs for a representative no. of commpounds of the disclosure are provided below.

Cpd # (see Hlsp {um) Copd # sp fum)
Embodiment L)
Cpd Table |
i 0.0031 7 3
2 037 8 A3
3 75 g 83
4 061 10 D034
5 061 i1 {14
& 363 13A 3.0017
174 0021 2448 0062
184 323 234 (306

- 205 -



WO 2013/191965 PCT/US2013/045266

Cpd # (see s fam) Cpd # ¥ Gomm)
Embodiment L)
224 018 FIA L04
28 017 304 017
31A 042 3I6A 0043
32A 0017 37A (042
34 (048 394 0071
35A 0044 228 0026
258 14 444 0003
278 {.0006 448 {3,003
388 3.0038 544 0.002
414 4.0032 S6A 0.0033
43A 0.001¥ 578 (.01
435 £.033 6894 0003
638 3.056 TOA 3.0
&7 4037 T2A 3.0016
424 L28 78 {.028
738 0.011 748 0.063
778 §.007 398 0.026
T1A 3.007 808 {3.004
748 {L.008 &1A 3.0044
758 0.1 BiB {.0059
768 4.007 EIA 8.0022
785 0.0075 828 0.113
878 0.012 834 §.0014
844 3.0036 &3B (.01
848 {0004 854 00004
B5B 3.0172 &84 3.1
878 0.612 R 6.6
888 {.029 SOA {4.052
95A (.0265 958 4.0032
102a 0.002 1028 0.006
1044 8,001 10458 §.020
105A 0.0013 1038 G.0355
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Cpd # (see s (um) Cpd # I {um)
Embodiment L)

1064 (3.006 124A 0.002
1068 0.0015 1264 0.003
1334 0.007 139A 0.0007
1564 3.0073 171B 0.007
1738 0.034 175A 0.003
1758 (4.001 i82B 0.002
1838 8.003 1848 G.005
1858 .01 186 0.0037

188 0.0007 195 3.006
180A 3.037 1808 0.004
1624 03.0008 1978 0.0325
28 A G.0027 125 A 4.002

Example 3

Reversibility of Binding

The following approach was developed 1o differentiate compounds that form
tryeversible bonds with their targets, such as acrylamide compeounds, from compound that
bind reversibly. Reactions were prepared with the profein targst at 3 higher concentration
than the compounds of interest. Both irreversible and reversible commpounds bound the target
and becaine depleted from solution. The reactions were then treated with perturbations
including both denaturation with 5 M guanidine hydrochloride and digestion with trypsin,
disrapting proper folding of the target. It was found that the perturbation returned reversibie
compounds to solution due to dissociation from the target while ireversible compounds
remained bound to the target. The concentration of compound in solation was assessed both
preceding and following perturbation wsing high performance Hguid chromatography (HPLC)
coupled to tandem mass specirometry. Using this technique, i was demonsirated that an
acrylamide-containing compound 1 shown in table below) was depleted from solution in
both the native and perturbed state, while reversible compounds | and 27 were depleted in the

folded state but returned to solation following perturbation of the target (See table below).

Cpd Compound in | Compound in solution in

sofution in the | the denatured or digested
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native state? state”?
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i 0o yes
2TA no yos

Formulation Examples
Example 1
Sparingly soluble compounds dissolved in lipids contained in enteric-coaled hard gelatin
capsules

24 G of a sparingly soluble compounds is dissolved as a 12% (w/w) solution of
glyceryl tricaprylatefiricaprate (Captex® 355) by adding first to a 0.5 kg glass mixing vessel,
88 g of Captex, followed by 24 g of the drug and gentle stirring for 5 minutes, and then
followed by the remaining 38 g of the Captex and stirring overnight until dissolved. 200 mg
of the drug solution is dispensed into each of 900 hard gelatin capsules (size 1). The Coni-
Snap hard gelatin Licap capsules {Capsugel) cap and body joints are then spraved with 50%
aqueous ethanol for about T second 1o lower the sealing temperature of the gelatin, The
capsules are then sealed by heating the joint to 55°C for about 1 minute.

The filled gelatin capsules are placed in a fluid-bed coater to apply the enteric coating,
The coating solution is 82.89% Eudragit L30D mixed with 10% agusous solation of PEG
6000 (R.29% wiw), tale (8.29% wiw), and 0.51% simethicone. A peristaltic pump (6-10 rpm)
is used to deliver the spraying solution to the nozzle. The dispersion is slowly stirred. The
fluid bed is operated with inlet and ountlet temperatures, respectively of 55 and 43 °C, with an
atomization pressure of 1.2-1.5 kg:’cmz, and an exhaust air velocity of 42 £'fmin. The
enteric-coated capsules are sprayed until 5% weight gain, and then dried at 45 °C. The

capsuoles are packaged in capped and sealed HDPE bottles and stored at ambient temperature,

Example 2
Dirug in Noon-Enteric, Delayed Time Released Tablet Made by Coating
To make immediate release tablet cores of a compound disclosed herein, a high shear

granulation is prepared by blending 10 kg of the drug of interest, | kg microcrystalline
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cellnlose or lactose or a combination of the two excipients, and 300 gof starch in a
granulating bowl, After forming the wet mass by granulating with water, the granules are
dried in a fluid bed dryer until the water content is less than 3%. After milling the dried
granulation, it is sieved through 16 o 20 mesh. This granulate is then blended with 400 g
sodium starch glycolate, 40 g magnesium stearate and 20 g silicon dioxide. This powder
blend is then tableted using conventional tablet press equipped with B tooling to give a tablet
weight between 100 and 600 mg.

To prepare a delayed release coating on these tablets, a coating sofution is made
comprised of 35% Fodragit RS 30D, 4.97% Eudragit RL 30D, 7% talc, 8% triethylcitrate,
(0.03% simethicone, and 45% water. The tale and water are charged in a stainless steel vessel,
and then mixed slowly until suspended. In a second stainless vessel, the Eundragit RS 30D
and the simethicone are mixed followed by the addition of the Eudragit RL 30D and the
plasticizer. Finally, the talc suspension is added to form the coating solution. The tablets are
then placed in a fluid bed coater and coated with about half 10 1.5 times the weight of the
tablets to the desired weight gain. Talc may be added to dust the wblets doring the coating.

After coating, the coated tablets are dried.

Hxample 3
Compound in Non-Enteric Delayed Time Released Tablet Made by Press Coating

As in example 2, 1o make immediate release tablet cores of a compounds discloged
herein, a high shear granulation is prepared by bending 10 kg of the drug, 1 kg
microcrystalline cellulose or lactose or a combination of the two excipients, and 900 g of
starch in a granulating bowl. Afier forming the wet mass by granulating with water, the
granules are dried in a fluid bed dryer uniil the water content was less than 3%. After milling
the dried granulation, it is sieved through 16 to 20 mesh. This granulate sis then blended om
a small V-blender with 400 g sodiom starch glycolate, 40 g magoesiom stearate and 20 g
silicon dioxide. This powder blend is then tableted using a2 Manesty Dry-Cota tablet press
with a flat face, round 0.20317 die and punch. The table hardness is controlled to 442 kp.

To apply the press coating, 2 kg hypromeliose 2208 and 2 kg microcrystalline
cellulose are blended in 3 V-blender for 10 minutes. 0.04 kg of magnesium stearate is then
added and mixed for another 10 minutes. The cores from above are then press coated in a

Dry-Cota press with a 03600 round shallow, concave punch and die.

Exampic 4

Drug in Enteric Coated Beads
- 209 -



WO 2013/191965 PCT/US2013/045266

I kg of the drug and 0.1 kg tadc are blended for 15 minutes in & V-blender. Then
milled and screened to yield a fine powder. A binder solution is prepared with 10% (w/v)
PYP in water. A coating pan is then charged with 1 kg of inert sugar spheres (283 w 50
mesh). The sugar spheres are then sprayed with the binder solution and the drug blend i
apphied to the spheres until all of the drug was consumed. The drug-loaded beads are then
dried in a fluid bed dryer.

A floidized bed coater is loaded with | kg of the above drug-loaded beads. The beads
are then coated with 1 kg of the coating solution from Example 1, and then dried. Talc may

be used to reduce tackiness during the coating process.

Example 5
Determination of Bicavailabilitv... Stomach v. Intraduodenal Adminstration

Rats with surgically implanted intra-duodenal catheters were obtained commercially.
Rats were dosed with solution or suspension of (8)-2-{2-({4d-amino-3-(2-fluoro-4-
phenoxyphenyl)- 1H-pyrazolo{3,4-dipyrimidin- 1-ymethylpyrrolidine- L-carbonyl)-4-
methyl-d-morpholinopent-2-enenitrile; via bolus injection: oral gavage was done {0 measure
exposure after oral dosing, or dosing via administration through the intra-duodenal catheter to
mcasure exposure bypassing the stoypach. Compound was dosed at 20 mglkg at a dose
volome of 2 mitkg. Blood was withdrawn at time points cut to 24 hours and compound
guantitated via LO/MS/MMS to obtain plasma concentrations. PK parameters were caloulated
via commercially available software and measures of exposure were used {0 assess
ditferences in dosing routes. The table below summarizes exposures as measured by area

under the curve (AUC), concentration at ifs maximum {Cmax), and bicavailability.

Dosed at 20 mgfkg in 153% cyclodexinin Dosed in 8.5% xanthum
guin suspension
Hyperiment 1 Hxcperiment 2
PK PO 1800 100
Parameter PO 1 o 1 mgike mgiky
it } .
AUC 133.9 629.8 647.0 1505.0 B58.3 1896.2
{ng-hr/ml)
{-max 145 | 14050 | 4058 1646.7 148.7 &70.3
{ngfml)
?9”) 66 | 270 | 278 64.6 74 163
% increase 409 232 220
Example &

In vitro assay for Release
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The ability of a dosage form to release a compound disclosed herein from a dosage
form at a particular pH can be determined by methods well known in the art, For example,
effecﬁvéness of the enteric coated formulation o release compound of the disclosure at
desired pH can be determined by conducting disintegration and dissolution study in a
calibrated USP Apparatus 1 or 2, with and without surfactant set at appropriate stiring rate
and temperature. Sclubility is determined initially at lower pH, for example in .1 N HCL, for
a period of time (for example 2 k) at 37 °C to determine if any drug has been released. The
enteric coating is considered acceptable if < 10% of drug s released in low pH medinm. The
pH of the medium is then adjusted to the desired pH { for example to pH 5.5} with a buffer at
37 °C at which point the enteric coating should disintegrate and release the drug in the
medium. Samples are removed and analyzed for concentration of the drug at a predetermined
time points {for example, 15, 30, 43 minuies, etc.}). Scolubility {concentration) of compound
of disclosure can be determined using UV spectroscopy or by HPLC eguipped with a UV
detector against a predetermined concentration curve using the Reference Standard. To
enhance the solubility of the drug, a surfactant (for example Tween 80, TPGS, SLS) can be

added to the medium.
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What is claimed:

1. A solid oral formulation comprising (i) a therapeutically effective amount of a
compound, (i1) at least one coating chosen from an enteric coating and/or a non-enteric time-
delayed release coating, and (iii) at least one pharmaceutically acceptable excipient,

wherein said compound is:

(a) a compound of Formula (Id) or a pharmaceutically acceptable salt thereof:

RS
o | \/\]
/\’7
R
N
S
N L 4/4§N
RE
(1d)

wherein:

7% is -N- or CR* where R* is hydrogen or alkyl;

R’and R* are independently hydrogen, methyl, chloro, fluoro, cyclopropyl, hydroxy,
methoxy, cyano, trifluoromethyl or trifluoromethoxy;

R® and R’ are independently hydrogen, methyl, methoxy, fluoro, chloro,

trifluoromethyl, trifluoromethoxy, or cyano;

e

f\Oﬁ‘i :
N/
Z is —(alkylene)-NR*-, , Or , each ring optionally substituted

with one or two substituents independently selected from alkyl, hydroxy, and halo, and where
R® is independently hydrogen or alkyl; and

R¢ is alkyl, haloalkoxy, substituted alkyl, cycloalkyl, cycloalkyleneNR‘R® or
cycloalkylene(alkylene)NRR® (where R“ and R® are independently hydrogen, alkyl, or
cycloalkyl), or R® is 3 to 6 membered saturated monocyclic heterocyclyl containing one or
two heteroatoms selected from N, O, and S and is optionally substituted with one or two
substituents independently selected from hydroxy, alkyl and fluoro; or

(b) a compound chosen from:
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(R)-2-(3-(4-amino-3-(4-(3-fluorophenoxy)phenyl)-1H-pyrazolo[ 3,4-d]pyrimidin-1-
yD)piperidine-1-carbonyl)-3-cyclopropylacrylamide;
(S)-2-(3-(4-amino-3-(4-(3-fluorophenoxy)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
yD)piperidine-1-carbonyl)-3-cyclopropylacrylamide;
(R)-2-(3-(4-amino-3-(4-(3,5-difluorophenoxy)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
yD)piperidine-1-carbonyl)-3-cyclopropylacrylamide;
(S)-2-(3-(4-amino-3-(4-(3,5-difluorophenoxy)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
yD)piperidine-1-carbonyl)-3-cyclopropylacrylamide;
(R)-2-(3-(4-amino-3-(2-fluoro-4-(phenoxy)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
yD)piperidine-1-carbonyl)-3-cyclopropylacrylamide;
(S)-2-(3-(4-amino-3-(2-fluoro-4-(phenoxy)phenyl)-1H-pyrazolo[3,4-d|pyrimidin-1-
yD)piperidine-1-carbonyl)-3-cyclopropylacrylamide;
(R)-2-(3-(4-amino-3-(4-(2-fluorophenoxy)phenyl)-1H-pyrazolo[ 3,4-d]pyrimidin-1-
yD)piperidine-1-carbonyl)-3-cyclopropylacrylamide;
(S)-2-(3-(4-amino-3-(4-(2-fluorophenoxy)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
yD)piperidine-1-carbonyl)-3-cyclopropylacrylamide;
(R)-2-(3-(4-amino-3-(4-(2,3-difluorophenoxy)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
yD)piperidine-1-carbonyl)-3-cyclopropylacrylamide;
(S)-2-(3-(4-amino-3-(4-(2,3-difluorophenoxy)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
yD)piperidine-1-carbonyl)-3-cyclopropylacrylamide;
(R)-2-(3-(4-amino-3-(4-(2,6-difluorophenoxy)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
yD)piperidine-1-carbonyl)-3-cyclopropylacrylamide;
(S)-2-(3-(4-amino-3-(4-(2,6-difluorophenoxy)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
yD)piperidine-1-carbonyl)-3-cyclopropylacrylamide;
(R)-2-(3-(4-amino-3-(4-(2,5-difluorophenoxy)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
yD)piperidine-1-carbonyl)-3-cyclopropylacrylamide;
(S)-2-(3-(4-amino-3-(4-(2,5-difluorophenoxy)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
yD)piperidine-1-carbonyl)-3-cyclopropylacrylamide;

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

cyano-2-cyclopropylethenesulfonamide;

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

cyano-2-cyclopropyl-N-methylethenesulfonamide;

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

3-cyclopropylacrylate;
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1-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)-2-
methylpropan-2-yl 2-cyano-3-cyclopropylacrylate;
2-((2-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
yl)ethyl)sulfonyl)-3-cyclopropylacrylonitrile; and
2-(5-((4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
yl)methyl)oxazol-2-yl)-3-cyclopropylacrylonitrile;

and pharmaceutically acceptable salts thereof.

2. A solid oral formulation according to claim 1 wherein:

R¢ is alkyl, haloalkoxy, substituted alkyl, cycloalkyl, cycloalkyleneNR‘R® (where R
and R® are independently hydrogen, alkyl, or cycloalkyl), or 3 to 6 membered saturated
monocyclic heterocyclyl containing one or two heteroatoms selected from N, O, and S and
optionally substituted with one or two substituents independently selected from hydroxy,

alkyl and fluoro; and

NH,

NH,
s “a,

72 =
W I
NS N
NN NN

A S -~

3. A solid oral formulation according to claim 2 wherein:
oh ot ot

. is a ring of formula: ™ or " ;

L

R'isa ring of formula:

’z@, ’zl@ﬁ g@, g@l,
z@:,;@ R o
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4. A solid oral formulation according to claim 3 wherein:

Ly
R N/'Hs
Zis optionally substituted with one or two substituents independently
selected from alkyl, hydroxy,and halo; and
R® is —C(CH3),NH,, ~C(CH3),NHCH3;, -C(CH3),NHCH,CH3;, —
C(CH3),NHCH(CH3),, —C(CH3):NHcyclopropyl, —C(CH3),NH(CH,),OCH3, or —
C(CHs),morpholine-4-yl.

5. A solid oral formulation according to claim 3 wherein:

R A
T
Zis which is optionally substituted with one or two substituents

independently selected from alkyl, hydroxy,and halo; and
R¢ is isopropyl, tert-butyl, —-C(CHj3);NH,, ~C(CH;);NHCHj3, -C(CH;3),NHCH,CHj3;, —
C(CHs3);NHCH(CH3),, —C(CH3)>NHcyclopropyl, -C(CHj3),NH(CH,),OCH3, —
C(CHs3),OCH,CHj3, —C(CH3)2N(CH3),, —C(CHj3),morpholine-4-yl, cyclopropyl, 2-
pyrrolidinyl, 3- or 4-piperidinyl, 1-methylpiperidin-4-yl, 1-methylpiperidin-3-yl, or 4-

tetrahydropyranyl.
6. A solid oral formulation according to claim 3 wherein:
o-h o
4
RS
D3
6N\ =
V2R, F
" is a ring of formula: ™ ;
R6

2 %@
% N\ ~~R’ is a ring of formula: ;
R o,
Ty
Zis ; and

R¢is a C-Cg linear alkyl or a C3-C¢ branched alkyl, wherein the C-Cg linear alkyl or C3-Cs

branched alkyl is substituted with heterocycloamino.

7. A solid oral formulation according to claim 1 wherein the compound is:
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(R)-2-(3-(4-amino-3-(4-(3-fluorophenoxy)phenyl)-1H-pyrazolo[ 3,4-d]pyrimidin-1-
yD)piperidine-1-carbonyl)-3-cyclopropylacrylamide;
(S)-2-(3-(4-amino-3-(4-(3-fluorophenoxy)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
yD)piperidine-1-carbonyl)-3-cyclopropylacrylamide;
(R)-2-(3-(4-amino-3-(4-(3,5-difluorophenoxy)phenyl)-1H-pyrazolo[ 3,4-d ]pyrimidin-
I-yl)piperidine-1-carbonyl)-3-cyclopropylacrylamide;
(S)-2-(3-(4-amino-3-(4-(3,5-difluorophenoxy)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-
I-yl)piperidine-1-carbonyl)-3-cyclopropylacrylamide;
(R)-2-(3-(4-amino-3-(2-fluoro-4-(phenoxy)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
yD)piperidine-1-carbonyl)-3-cyclopropylacrylamide;
(S)-2-(3-(4-amino-3-(2-fluoro-4-(phenoxy)phenyl)-1H-pyrazolo[3,4-d|pyrimidin-1-
yD)piperidine-1-carbonyl)-3-cyclopropylacrylamide;
(R)-2-(2-((4-amino-3-(4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
ylD)methyl)pyrrolidine-1-carbonyl)-4,4-dimethylpent-2-enenitrile;
(S)-2-(2-((4-amino-3-(4-phenoxyphenyl)-1H-pyrazolo[3,4-d|pyrimidin-1-
ylD)methyl)pyrrolidine-1-carbonyl)-4,4-dimethylpent-2-enenitrile;
(R)-2-(2-((4-amino-3-(4-(3-fluorophenoxy)phenyl)-1H-pyrazolo[3,4-d]pyrimidin- 1-
ylD)methyl)pyrrolidine-1-carbonyl)-3-cyclopropylacrylonitrile;
(S)-2-(2-((4-amino-3-(4-(3-fluorophenoxy)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
yDmethyl)pyrrolidine-1-carbonyl)-3-cyclopropylacrylonitrile;
(R)-2-(2-((4-amino-3-(4-(3,5-difluorophenoxy)phenyl)-1H-pyrazolo[ 3,4-d]pyrimidin-
I-yD)methyl)pyrrolidine-1-carbonyl)-3-cyclopropylacrylonitrile;
(S)-2-(2-((4-amino-3-(4-(3,5-difluorophenoxy)phenyl)-1H-pyrazolo[3,4-d|pyrimidin-
I-yD)methyl)pyrrolidine-1-carbonyl)-3-cyclopropylacrylonitrile;
(R)-2-(2-((4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[ 3,4-d]pyrimidin-1-
ylD)methyl)pyrrolidine-1-carbonyl)-3-cyclopropylacrylonitrile;
(S)-2-(2-((4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
ylD)methyl)pyrrolidine-1-carbonyl)-3-cyclopropylacrylonitrile;
(R)-2-(2-((4-amino-3-(4-(2,3-difluorophenoxy)phenyl)-1H-pyrazolo[ 3,4-d]pyrimidin-
I-yD)methyl)pyrrolidine-1-carbonyl)-3-cyclopropylacrylonitrile;
(S)-2-(2-((4-amino-3-(4-(2,3-difluorophenoxy)phenyl)-1H-pyrazolo[3,4-d|pyrimidin-
I-yD)methyl)pyrrolidine-1-carbonyl)-3-cyclopropylacrylonitrile;
(R)-2-(2-((4-amino-3-(4-(2,6-difluorophenoxy)phenyl)-1H-pyrazolo[ 3,4-d]pyrimidin-
1- yl)methyl)pyrrolidine-1-carbonyl)-3-cyclopropylacrylonitrile;
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(S)-2-(2-((4-amino-3-(4-(2,6-difluorophenoxy)phenyl)-1H-pyrazolo[3,4-d|pyrimidin-
1- ylymethyl)pyrrolidine-1-carbonyl)-3-cyclopropylacrylonitrile;
(R)-2-(3-(4-amino-3-(4-(2-fluorophenoxy)phenyl)-1H-pyrazolo[ 3,4-d]pyrimidin-1-
yD)piperidine-1-carbonyl)-3-cyclopropylacrylamide;
(S)-2-(3-(4-amino-3-(4-(2-fluorophenoxy)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
yD)piperidine-1-carbonyl)-3-cyclopropylacrylamide;
N-(2-(4-amino-3-(4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)ethyl)-2-
cyano-3-cyclopropylacrylamide;
(R)-2-(3-(4-amino-3-(4-(2,3-difluorophenoxy)phenyl)-1H-pyrazolo[ 3,4-d]pyrimidin-
I-yl)piperidine-1-carbonyl)-3-cyclopropylacrylamide;
(S)-2-(3-(4-amino-3-(4-(2,3-difluorophenoxy)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-
I-yl)piperidine-1-carbonyl)-3-cyclopropylacrylamide;
(R)-2-(3-(4-amino-3-(4-(2,6-difluorophenoxy)phenyl)-1H-pyrazolo[ 3,4-d]pyrimidin-
I-yl)piperidine-1-carbonyl)-3-cyclopropylacrylamide;
(S)-2-(3-(4-amino-3-(4-(2,6-difluorophenoxy)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-
I-yl)piperidine-1-carbonyl)-3-cyclopropylacrylamide;
(R)-2-(3-(4-amino-3-(4-(2,5-difluorophenoxy)phenyl)-1H-pyrazolo[ 3,4-d]pyrimidin-
I-yl)piperidine-1-carbonyl)-3-cyclopropylacrylamide;
(S)-2-(3-(4-amino-3-(4-(2,5-difluorophenoxy)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-
I-yl)piperidine-1-carbonyl)-3-cyclopropylacrylamide;
(R)-2-(2-((4-amino-3-(4-(2-fluorophenoxy)phenyl)-1H-pyrazolo[3,4-d]pyrimidin- 1-
ylD)methyl)pyrrolidine-1-carbonyl)-3-cyclopropylacrylonitrile;
(S)-2-(2-((4-amino-3-(4-(2-fluorophenoxy)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
ylD)methyl)pyrrolidine-1-carbonyl)-3-cyclopropylacrylonitrile;
(R)-2-(2-((4-amino-3-(4-(2,5-difluorophenoxy)phenyl)-1H-pyrazolo[ 3,4-d]pyrimidin-
I-yl)methyl)pyrrolidine-1-carbonyl)-3-cyclopropylacrylonitrile;
(S)-2-(2-((4-amino-3-(4-(2,5-difluorophenoxy)phenyl)-1H-pyrazolo[3,4-d|pyrimidin-
I-yD)methyl)pyrrolidine-1-carbonyl)-3-cyclopropylacrylonitrile;
(R)-2-(2-((4-amino-3-(2-fluoro-4-(3-fluorophenoxy)phenyl)-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)methyl)pyrrolidine-1-carbonyl)-3-cyclopropylacrylonitrile;
(S)-2-(2-((4-amino-3-(2-fluoro-4-(3-fluorophenoxy)phenyl)- 1H-pyrazolo[ 3,4-
d]pyrimidin-1-yl)methyl)pyrrolidine-1-carbonyl)-3-cyclopropylacrylonitrile;
(R)-2-(2-((4-amino-3-(2-fluoro-4-(3,5-difluorophenoxy)phenyl)- 1H-pyrazolo|[ 3,4-
d]pyrimidin-1-yl)methyl)pyrrolidine-1-carbonyl)-3-cyclopropylacrylonitrile;
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(S)-2-(2-((4-amino-3-(2-fluoro-4-(3,5-difluorophenoxy)phenyl)-1H-pyrazolo[ 3,4-
d]pyrimidin-1-yl)methyl)pyrrolidine-1-carbonyl)-3-cyclopropylacrylonitrile;
(R)-2-(2-((4-amino-3-(3-fluoro-4-(phenoxy)phenyl)-1H-pyrazolo[3,4-d|pyrimidin-1-
ylD)methyl)pyrrolidine-1-carbonyl)-3-cyclopropylacrylonitrile;
(S)-2-(2-((4-amino-3-(3-fluoro-4-(phenoxy)phenyl)-1H-pyrazolo[ 3,4-d]pyrimidin-1-
ylDmethyl)pyrrolidine-1-carbonyl)-3-cyclopropylacrylonitrile;
(R)-2-(2-((4-amino-3-(2-fluoro-4-(2,3-difluorophenoxy)phenyl)- 1H-pyrazolo|[ 3,4-
d]pyrimidin-1-yl)methyl)pyrrolidine-1-carbonyl)-3-cyclopropylacrylonitrile;
(S)-2-(2-((4-amino-3-(2-fluoro-4-(2,3-difluorophenoxy)phenyl)-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)methyl)pyrrolidine-1-carbonyl)-3-cyclopropylacrylonitrile;
(R)-2-(2-((4-amino-3-(2-fluoro-4-(2,6-difluorophenoxy)phenyl)- 1H-pyrazolo|[ 3,4-
d]pyrimidin-1-yl)methyl)pyrrolidine-1-carbonyl)-3-cyclopropylacrylonitrile;
(S)-2-(2-((4-amino-3-(2-fluoro-4-(2,6-difluorophenoxy)phenyl)-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)methyl)pyrrolidine-1-carbonyl)-3-cyclopropylacrylonitrile;
N-(2-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
yl)ethyl)-2-cyano-3-cyclopropylacrylamide;
N-(2-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)-2-
methylpropyl)-2-cyano-3-cyclopropylacrylamide;
N-(1-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)-2-
methylpropan-2-yl)-2-cyano-3-cyclopropylacrylamide;
N-(2-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
yl)ethyl)-1-cyano-2-cyclopropylethenesulfonamide;
N-(2-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
yl)ethyl)-1-cyano-2-cyclopropyl-N-methylethenesulfonamide;
2-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)ethyl 2-
cyano-3-cyclopropylacrylate;
1-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)-2-
methylpropan-2-yl 2-cyano-3-cyclopropylacrylate;
2-((2-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
yDethyl)sulfonyl)-3-cyclopropylacrylonitrile;
2-(5-((4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
yl)methyl)oxazol-2-yl)-3-cyclopropylacrylonitrile;
(R)-2-(3-(4-amino-5-(4-(3,5-difluorophenoxy)phenyl)-7H-pyrrolo[2,3-d]pyrimidin-7-
yD)piperidine-1-carbonyl)-3-cyclopropylacrylonitrile;
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(S)-2-(3-(4-amino-5-(4-(3,5-difluorophenoxy)phenyl)-7H-pyrrolo[2,3-d]pyrimidin-7-
yD)piperidine-1-carbonyl)-3-cyclopropylacrylonitrile;
(R)-2-(3-(4-amino-5-(2-fluoro-4-phenoxyphenyl)-7H-pyrrolo[ 2,3-d]pyrimidin-7-
yD)piperidine-1-carbonyl)-3-cyclopropylacrylonitrile;
(S)-2-(3-(4-amino-5-(2-fluoro-4-phenoxyphenyl)-7H-pyrrolo[2,3-d|pyrimidin-7-
yD)piperidine-1-carbonyl)-3-cyclopropylacrylonitrile;
(R)-2-(2-((4-amino-5-(4-phenoxyphenyl)-7H-pyrrolo[2,3-d]pyrimidin-7-
ylD)methyl)pyrrolidine-1-carbonyl)-3-cyclopropylacrylonitrile;
(S)-2-(2-((4-amino-5-(4-phenoxyphenyl)-7H-pyrrolo[2,3-d]pyrimidin-7-
ylD)methyl)pyrrolidine-1-carbonyl)-3-cyclopropylacrylonitrile;
(R)-2-(2-((4-amino-5-(4-(3,5-difluorophenoxy)phenyl)-7H-pyrrolo[2,3-d]pyrimidin-
7-yl)methyl)pyrrolidine-1-carbonyl)-3-cyclopropylacrylonitrile;
(S)-2-(2-((4-amino-5-(4-(3,5-difluorophenoxy)phenyl)-7H-pyrrolo[2,3-d]pyrimidin-7-
ylD)methyl)pyrrolidine-1-carbonyl)-3-cyclopropylacrylonitrile;
(R)-2-(2-((4-amino-5-(2-fluoro-4-phenoxyphenyl)-7H-pyrrolo[2,3-d]pyrimidin-7-
ylD)methyl)pyrrolidine-1-carbonyl)-3-cyclopropylacrylonitrile;
(S)-2-(2-((4-amino-5-(2-fluoro-4-phenoxyphenyl)-7H-pyrrolo[2,3-d]pyrimidin-7-
ylD)methyl)pyrrolidine-1-carbonyl)-3-cyclopropylacrylonitrile;
(R)-2-(3-(4-amino-6-methyl-5-(4-phenoxyphenyl)-7H-pyrrolo[2,3-d]pyrimidin-7-
yD)piperidine-1-carbonyl)-3-cyclopropylacrylonitrile;
(S)-2-(3-(4-amino-6-methyl-5-(4-phenoxyphenyl)-7H-pyrrolo[2,3-d]pyrimidin-7-
yD)piperidine-1-carbonyl)-3-cyclopropylacrylonitrile;
(R)-2-(3-(4-amino-5-(4-(3,5-difluorophenoxy)phenyl)-6-methyl-7H-pyrrolo[2,3-
d]pyrimidin-7-yl)piperidine-1-carbonyl)-3-cyclopropylacrylonitrile;
(S)-2-(3-(4-amino-5-(4-(3,5-difluorophenoxy)phenyl)-6-methyl-7H-pyrrolo[2,3-
d]pyrimidin-7-yl)piperidine-1-carbonyl)-3-cyclopropylacrylonitrile;
2-((3R)-3-(4-amino-5-(2-fluoro-4-phenoxyphenyl)-6-methyl-7H-pyrrolo[2,3-
d]pyrimidin-7-yl)piperidine-1-carbonyl)-3-cyclopropylacrylonitrile;
2-((3S)-3-(4-amino-5-(2-fluoro-4-phenoxyphenyl)-6-methyl-7H-pyrrolo[ 2,3-
d]pyrimidin-7-yl)piperidine-1-carbonyl)-3-cyclopropylacrylonitrile;
(R)- (2-(2-((4-amino-6-methyl-5-(4-phenoxyphenyl)-7H-pyrrolo[2,3-d]pyrimidin-7-
ylD)methyl)pyrrolidine-1-carbonyl)-3-cyclopropylacrylonitrile;
(S)- (2-(2-((4-amino-6-methyl-5-(4-phenoxyphenyl)-7H-pyrrolo[2,3-d]pyrimidin-7-
ylD)methyl)pyrrolidine-1-carbonyl)-3-cyclopropylacrylonitrile;
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(R)-2-(2-((4-amino-5-(4-(3,5-difluorophenoxy)phenyl)-6-methyl-7H-pyrrolo[2,3-
d]pyrimidin-7-yl)methyl)pyrrolidine-1-carbonyl)-3-cyclopropylacrylonitrile;
(S)-2-(2-((4-amino-5-(4-(3,5-difluorophenoxy)phenyl)-6-methyl-7H-pyrrolo[ 2,3-
d]pyrimidin-7-yl)methyl)pyrrolidine-1-carbonyl)-3-cyclopropylacrylonitrile;
(R)-2-(2-((4-amino-5-(2-fluoro-4-phenoxyphenyl)-6-methyl-7H-pyrrolo[2,3-
d]pyrimidin-7-yl)methyl)pyrrolidine-1-carbonyl)-3-cyclopropylacrylonitrile; or
(S)-2-(2-((4-amino-5-(2-fluoro-4-phenoxyphenyl)-6-methyl-7H-pyrrolo[2,3-
d]pyrimidin-7-yl)methyl)pyrrolidine-1-carbonyl)-3-cyclopropylacrylonitrile;
N-(3-(4-amino-3-(4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)-2,2-
dimethylpropyl)-2-cyano-3-cyclopropylacrylamide;
(R)-2-(2-((4-amino-3-(2-methyl-4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
ylD)methyl)pyrrolidine-1-carbonyl)-3-cyclopropylacrylonitrile;
(S)-2-(2-((4-amino-3-(2-methyl-4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
ylD)methyl)pyrrolidine-1-carbonyl)-3-cyclopropylacrylonitrile;
(R)-2-(2-((4-amino-3-(2-chloro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d|pyrimidin-1-
ylD)methyl)pyrrolidine-1-carbonyl)-3-cyclopropylacrylonitrile;
(S)-2-(2-((4-amino-3-(2-chloro-4-phenoxyphenyl)-1H-pyrazolo[ 3,4-d]pyrimidin-1-
ylD)methyl)pyrrolidine-1-carbonyl)-3-cyclopropylacrylonitrile;
(R)-2-(2-((4-amino-3-(4-(2,5-difluorophenoxy)phenyl)-1H-pyrazolo[ 3,4-d]pyrimidin-
I-yl)methyl)pyrrolidine-1-carbonyl)-4-methylpent-2-enenitrile;
(S)-2-(2-((4-amino-3-(4-(2,5-difluorophenoxy)phenyl)-1H-pyrazolo[3,4-d|pyrimidin-
I-yl)methyl)pyrrolidine-1-carbonyl)-4-methylpent-2-enenitrile;
(R)-4-amino-2-(2-((4-amino-3-(2-fluoro-4-(3-fluorophenoxy)phenyl )-1H-
pyrazolo[3,4-d]pyrimidin-1-yl)methyl)pyrrolidine-1-carbonyl)-4-methylpent-2-enenitrile;
(S)-4-amino-2-(2-((4-amino-3-(2-fluoro-4-(3-fluorophenoxy)phenyl)-1H-
pyrazolo[3,4-d]pyrimidin-1-yl)methyl)pyrrolidine-1-carbonyl)-4-methylpent-2-enenitrile;
(R)-2-(2-((4-amino-3-(2-fluoro-4-(3-fluorophenoxy)phenyl)-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)methyl)pyrrolidine-1-carbonyl)-4-methylpent-2-enenitrile;
(S)-2-(2-((4-amino-3-(2-fluoro-4-(3-fluorophenoxy)phenyl)- 1H-pyrazolo[ 3,4-
d]pyrimidin-1-yl)methyl)pyrrolidine-1-carbonyl)-4-methylpent-2-enenitrile;
(R)-2-(2-((4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[ 3,4-d]pyrimidin-1-
ylD)methyl)pyrrolidine-1-carbonyl)-4,4-dimethylpent-2-enenitrile;
(S)-2-(2-((4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
ylD)methyl)pyrrolidine-1-carbonyl)-4,4-dimethylpent-2-enenitrile;
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(R)-2-(2-((4-amino-3-(4-(2,6-difluorophenoxy)phenyl)-1H-pyrazolo[ 3,4-d]pyrimidin-
I-yl)methyl)pyrrolidine-1-carbonyl)-4-methylpent-2-enenitrile;
(S)-2-(2-((4-amino-3-(4-(2,6-difluorophenoxy)phenyl)-1H-pyrazolo[3,4-d|pyrimidin-
I-yl)methyl)pyrrolidine-1-carbonyl)-4-methylpent-2-enenitrile;
(R)-2-(2-((4-amino-3-(4-(2,3-difluorophenoxy)phenyl)-1H-pyrazolo[ 3,4-d]pyrimidin-
I-yl)methyl)pyrrolidine-1-carbonyl)-4-methylpent-2-enenitrile;
(S)-2-(2-((4-amino-3-(4-(2,3-difluorophenoxy)phenyl)-1H-pyrazolo[3,4-d|pyrimidin-
I-yl)methyl)pyrrolidine-1-carbonyl)-4-methylpent-2-enenitrile;
(R)-2-(2-((4-amino-6-methyl-5-(4-phenoxyphenyl)-7H-pyrrolo[2,3-d]pyrimidin-7-
yDmethyl)pyrrolidine-1-carbonyl)-4-(dimethylamino)-4-methylpent-2-enenitrile;
(S)-2-(2-((4-amino-6-methyl-5-(4-phenoxyphenyl)-7H-pyrrolo[2,3-d]pyrimidin-7-
yDmethyl)pyrrolidine-1-carbonyl)-4-(dimethylamino)-4-methylpent-2-enenitrile;
(R)-2-(2-((4-amino-3-(4-(2,6-difluorophenoxy)-2-fluorophenyl)- 1H-pyrazolo|[ 3,4-
d]pyrimidin-1-yl)methyl)pyrrolidine-1-carbonyl)-4-methylpent-2-enenitrile;
(S)-2-(2-((4-amino-3-(4-(2,6-difluorophenoxy)-2-fluorophenyl)-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)methyl)pyrrolidine-1-carbonyl)-4-methylpent-2-enenitrile;
(R)-2-(2-((4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[ 3,4-d]pyrimidin-1-
yl)methyl)-4,4-difluoropyrrolidine-1-carbonyl)-3-cyclopropylacrylonitrile;
(S)-2-(2-((4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
yl)methyl)-4,4-difluoropyrrolidine-1-carbonyl)-3-cyclopropylacrylonitrile;
(R)-2-(2-((4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[ 3,4-d]pyrimidin-1-
yl)methyl)-4,4-difluoropyrrolidine-1-carbonyl)-4-methylpent-2-enenitrile;
(S)-2-(2-((4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
yl)methyl)-4,4-difluoropyrrolidine-1-carbonyl)-4-methylpent-2-enenitrile;
(R)-2-(2-((4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[ 3,4-d]pyrimidin-1-
yDmethyl)pyrrolidine-1-carbonyl)-4-methylpent-2-enenitrile;
(S)-2-(2-((4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
yDmethyl)pyrrolidine-1-carbonyl)-4-methylpent-2-enenitrile;
(S)-4-amino-2-(2-((4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)methyl)pyrrolidine-1-carbonyl)-4-methylpent-2-enenitrile;
(R)-4-amino-2-(2-((4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo|[3,4-
d]pyrimidin-1-yl)methyl)pyrrolidine-1-carbonyl)-4-methylpent-2-enenitrile;
(S)-2-(2-((4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
yDmethyl)pyrrolidine-1-carbonyl)-4-methyl-4-(methylamino)pent-2-enenitrile;
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(R)-2-(2-((4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[ 3,4-d]pyrimidin-1-
yDmethyl)pyrrolidine-1-carbonyl)-4-methyl-4-(methylamino)pent-2-enenitrile;
(S)-2-(2-((4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
yDmethyl)pyrrolidine-1-carbonyl)-4-(dimethylamino)-4-methylpent-2-enenitrile;
(R)-2-(2-((4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[ 3,4-d]pyrimidin-1-
yDmethyl)pyrrolidine-1-carbonyl)-4-(dimethylamino)-4-methylpent-2-enenitrile;
(S)-2-(2-((4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
yDmethyl)pyrrolidine-1-carbonyl)-4-(ethylamino)-4-methylpent-2-enenitrile;
(R)-2-(2-((4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[ 3,4-d]pyrimidin-1-
yDmethyl)pyrrolidine-1-carbonyl)-4-(ethylamino)-4-methylpent-2-enenitrile;
(S)-2-(2-((4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
yDymethyl)pyrrolidine-1-carbonyl)-4-(isopropylamino)-4-methylpent-2-enenitrile;
(R)-2-(2-((4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[ 3,4-d]pyrimidin-1-
ylD)methyl)pyrrolidine-1-carbonyl)-4-(isopropylamino)-4-methylpent-2-enenitrile;
(S)-2-(2-((4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
yl)methyl)pyrrolidine-1-carbonyl)-4-(cyclopropylamino)-4-methylpent-2-enenitrile;
(R)-2-(2-((4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[ 3,4-d]pyrimidin-1-
yl)methyl)pyrrolidine-1-carbonyl)-4-(cyclopropylamino)-4-methylpent-2-enenitrile;
(S)-2-(2-((4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
yl)methyl)pyrrolidine-1-carbonyl)-4-((2-methoxyethyl)amino)-4-methylpent-2-enenitrile;
(R)-2-(2-((4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[ 3,4-d]pyrimidin-1-
yDmethyl)pyrrolidine-1-carbonyl)-4-((2-methoxyethyl)amino)-4-methylpent-2-enenitrile
(S)-2-(2-((4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
yDmethyl)pyrrolidine-1-carbonyl)-4-ethoxy-4-methylpent-2-enenitrile;
(R)-2-(2-((4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[ 3,4-d]pyrimidin-1-
yDmethyl)pyrrolidine-1-carbonyl)-4-ethoxy-4-methylpent-2-enenitrile;
(S)-2-(2-((4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
ylD)methyl)pyrrolidine-1-carbonyl)-3-(1-aminocyclopropyl)acrylonitrile;
(R)-2-(2-((4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[ 3,4-d]pyrimidin-1-
ylD)methyl)pyrrolidine-1-carbonyl)-3-(1-aminocyclopropyl)acrylonitrile;
(S)-2-(2-((4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
yDmethyl)pyrrolidine-1-carbonyl)-3-(1-(methylamino)cyclopropyl)acrylonitrile;
(R)-2-(2-((4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[ 3,4-d]pyrimidin-1-
yDmethyl)pyrrolidine-1-carbonyl)-3-(1-(methylamino)cyclopropyl)acrylonitrile;
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(S)-2-(2-((4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
yl)methyl)pyrrolidine-1-carbonyl)-3-(1-(ethylamino)cyclopropyl)acrylonitrile;
(R)-2-(2-((4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[ 3,4-d]pyrimidin-1-
yl)methyl)pyrrolidine-1-carbonyl)-3-(1-(ethylamino)cyclopropyl)acrylonitrile;
(S)-2-(2-((4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
yD)methyl)pyrrolidine-1-carbonyl)-3-(1-(isopropylamino)cyclopropyl)acrylonitrile;
(R)-2-(2-((4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[ 3,4-d]pyrimidin-1-
yD)methyl)pyrrolidine-1-carbonyl)-3-(1-(isopropylamino)cyclopropyl)acrylonitrile;
2-((S)-2-((4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d|pyrimidin-1-
yDmethyl)pyrrolidine-1-carbonyl)-3-(pyrrolidin-2-yl)acrylonitrile;
2-((R)-2-((4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
yDmethyl)pyrrolidine-1-carbonyl)-3-(pyrrolidin-2-yl)acrylonitrile;
(S)-2-(2-((4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
yDmethyl)pyrrolidine-1-carbonyl)-4-methyl-4-morpholinopent-2-enenitrile;
(R)-2-(2-((4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[ 3,4-d]pyrimidin-1-
yDmethyl)pyrrolidine-1-carbonyl)-4-methyl-4-morpholinopent-2-enenitrile;
(S)-2-(2-((4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
yDmethyl)pyrrolidine-1-carbonyl)-3-(1-((dimethylamino)methyl)cyclopentyl)acrylonitrile;
(R)-2-(2-((4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[ 3,4-d]pyrimidin-1-
yDmethyl)pyrrolidine-1-carbonyl)-3-(1-((dimethylamino)methyl)cyclopentyl)acrylonitrile;
(S)-2-(2-((4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
yDmethyl)pyrrolidine-1-carbonyl)-3-(1-methylpiperidin-4-yl)acrylonitrile;
(R)-2-(2-((4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[ 3,4-d]pyrimidin-1-
yDmethyl)pyrrolidine-1-carbonyl)-3-(1-methylpiperidin-4-yl)acrylonitrile;
(S)-2-(2-((4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
yDmethyl)pyrrolidine-1-carbonyl)-3-(tetrahydro-2H-pyran-4-yl)acrylonitrile;
(R)-2-(2-((4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[ 3,4-d]pyrimidin-1-
yDmethyl)pyrrolidine-1-carbonyl)-3-(tetrahydro-2H-pyran-4-yl)acrylonitrile;
(S)-2-(2-((4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
yDmethyl)pyrrolidine-1-carbonyl)-3-(piperidin-4-yl)acrylonitrile;
(R)-2-(2-((4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[ 3,4-d]pyrimidin-1-
yDmethyl)pyrrolidine-1-carbonyl)-3-(piperidin-4-yl)acrylonitrile;
2-((S)-2-((4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d|pyrimidin-1-
yDmethyl)pyrrolidine-1-carbonyl)-3-(piperidin-3-yl)acrylonitrile;
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2-((R)-2-((4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
ylDmethyl)pyrrolidine-1-carbonyl)-3-(piperidin-3-yl)acrylonitrile;

(S)-2-(2-((4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl)-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)methyl)pyrrolidine-1-carbonyl)-4-methylpent-2-enenitrile;

(R)-2-(2-((4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl)- 1H-pyrazolo|[ 3,4-
d]pyrimidin-1-yl)methyl)pyrrolidine-1-carbonyl)-4-methylpent-2-enenitrile;

(S)-2-(2-((4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl)-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)methyl)pyrrolidine-1-carbonyl)-4,4-dimethylpent-2-enenitrile;

(R)-2-(2-((4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl)- 1H-pyrazolo|[ 3,4-
d]pyrimidin-1-yl)methyl)pyrrolidine-1-carbonyl)-4,4-dimethylpent-2-enenitrile;

(S)-4-amino-2-(2-((4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl)-1H-
pyrazolo[3,4-d]pyrimidin-1-yl)methyl)pyrrolidine-1-carbonyl)-4-methylpent-2-enenitrile;

(R)-4-amino-2-(2-((4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl)-1H-
pyrazolo[3,4-d]pyrimidin-1-yl)methyl)pyrrolidine-1-carbonyl)-4-methylpent-2-enenitrile;

(S)-2-(2-((4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl)-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)methyl)pyrrolidine-1-carbonyl)-4-methyl-4-(methylamino)pent-2-enenitrile;

(R)-2-(2-((4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl)- 1H-pyrazolo|[ 3,4-
d]pyrimidin-1-yl)methyl)pyrrolidine-1-carbonyl)-4-methyl-4-(methylamino)pent-2-enenitrile;

(S)-2-(2-((4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl)-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)methyl)pyrrolidine-1-carbonyl)-4-(dimethylamino)-4-methylpent-2-
enenitrile;

(R)-2-(2-((4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl)- 1H-pyrazolo|[ 3,4-
d]pyrimidin-1-yl)methyl)pyrrolidine-1-carbonyl)-4-(dimethylamino)-4-methylpent-2-
enenitrile;

(S)-2-(2-((4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl)-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)methyl)pyrrolidine-1-carbonyl)-4-(ethylamino)-4-methylpent-2-enenitrile;

(R)-2-(2-((4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl)- 1H-pyrazolo|[ 3,4-
d]pyrimidin-1-yl)methyl)pyrrolidine-1-carbonyl)-4-(ethylamino)-4-methylpent-2-enenitrile;

(S)-2-(2-((4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl)-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)methyl)pyrrolidine-1-carbonyl)-4-(isopropylamino)-4-methylpent-2-
enenitrile;

(R)-2-(2-((4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl)- 1H-pyrazolo|[ 3,4-
d]pyrimidin-1-yl)methyl)pyrrolidine-1-carbonyl)-4-(isopropylamino)-4-methylpent-2-

enenitrile;
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(S)-2-(2-((4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl)-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)methyl)pyrrolidine-1-carbonyl)-4-(cyclopropylamino)-4-methylpent-2-
enenitrile;

(R)-2-(2-((4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl)- 1H-pyrazolo|[ 3,4-
d]pyrimidin-1-yl)methyl)pyrrolidine-1-carbonyl)-4-(cyclopropylamino)-4-methylpent-2-
enenitrile;

(S)-2-(2-((4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl)-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)methyl)pyrrolidine-1-carbonyl)-4-((2-methoxyethyl)amino)-4-methylpent-
2-enenitrile;

(R)-2-(2-((4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl)- 1H-pyrazolo|[ 3,4-
d]pyrimidin-1-yl)methyl)pyrrolidine-1-carbonyl)-4-((2-methoxyethyl)amino)-4-methylpent-
2-enenitrile;

(S)-2-(2-((4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl)-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)methyl)pyrrolidine-1-carbonyl)-4-ethoxy-4-methylpent-2-enenitrile;

(R)-2-(2-((4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl)- 1H-pyrazolo|[ 3,4-
d]pyrimidin-1-yl)methyl)pyrrolidine-1-carbonyl)-4-ethoxy-4-methylpent-2-enenitrile;

(S)-2-(2-((4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl)-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)methyl)pyrrolidine-1-carbonyl)-3-(1-aminocyclopropyl)acrylonitrile;

(R)-2-(2-((4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl)- 1H-pyrazolo|[ 3,4-
d]pyrimidin-1-yl)methyl)pyrrolidine-1-carbonyl)-3-(1-aminocyclopropyl)acrylonitrile;

(S)-2-(2-((4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl)-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)methyl)pyrrolidine-1-carbonyl)-3-(1-
(methylamino)cyclopropyl)acrylonitrile;

(R)-2-(2-((4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl)- 1H-pyrazolo|[ 3,4-
d]pyrimidin-1-yl)methyl)pyrrolidine-1-carbonyl)-3-(1-
(methylamino)cyclopropyl)acrylonitrile;

(S)-2-(2-((4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl)-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)methyl)pyrrolidine-1-carbonyl)-3-(1-(ethylamino)cyclopropyl)acrylonitrile;

(R)-2-(2-((4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl)- 1H-pyrazolo|[ 3,4-
d]pyrimidin-1-yl)methyl)pyrrolidine-1-carbonyl)-3-(1-(ethylamino)cyclopropyl)acrylonitrile;

(S)-2-(2-((4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl)-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)methyl)pyrrolidine-1-carbonyl)-3-(1-

(isopropylamino)cyclopropyl)acrylonitrile;
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(R)-2-(2-((4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl)- 1H-pyrazolo|[ 3,4-
d]pyrimidin-1-yl)methyl)pyrrolidine-1-carbonyl)-3-(1-
(isopropylamino)cyclopropyl)acrylonitrile;

2-((S)-2-((4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl)-1H-pyrazolo[ 3,4-
d]pyrimidin-1-yl)methyl)pyrrolidine-1-carbonyl)-3-(pyrrolidin-2-yl)acrylonitrile;

2-((R)-2-((4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl)-1H-pyrazolo[ 3,4-
d]pyrimidin-1-yl)methyl)pyrrolidine-1-carbonyl)-3-(pyrrolidin-2-yl)acrylonitrile;

(S)-2-(2-((4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl)-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)methyl)pyrrolidine-1-carbonyl)-4-methyl-4-morpholinopent-2-enenitrile;

(R)-2-(2-((4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl)- 1H-pyrazolo|[ 3,4-
d]pyrimidin-1-yl)methyl)pyrrolidine-1-carbonyl)-4-methyl-4-morpholinopent-2-enenitrile;

(S)-2-(2-((4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl)-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)methyl)pyrrolidine-1-carbonyl)-3-(1-
((diethylamino)methyl)cyclopentyl)acrylonitrile;

(R)-2-(2-((4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl)- 1H-pyrazolo|[ 3,4-
d]pyrimidin-1-yl)methyl)pyrrolidine-1-carbonyl)-3-(1-
((diethylamino)methyl)cyclopentyl)acrylonitrile;

(S)-2-(2-((4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl)-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)methyl)pyrrolidine-1-carbonyl)-3-(1-
((dimethylamino)methyl)cyclopentyl)acrylonitrile;

(R)-2-(2-((4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl)- 1H-pyrazolo|[ 3,4-
d]pyrimidin-1-yl)methyl)pyrrolidine-1-carbonyl)-3-(1-((dimethylamino)-
methyl)cyclopentyl)acrylonitrile;

(S)-2-(2-((4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl)-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)methyl)pyrrolidine-1-carbonyl)-3-(1-methylpiperidin-4-yl)acrylonitrile;

(R)-2-(2-((4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl)- 1H-pyrazolo|[ 3,4-
d]pyrimidin-1-yl)methyl)pyrrolidine-1-carbonyl)-3-(1-methylpiperidin-4-yl)acrylonitrile;

(S)-2-(2-((4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl)-1H-pyrazolo[3,4-
d]pyrimidin-1-ylymethyl)pyrrolidine-1-carbonyl)-3-(tetrahydro-2H-pyran-4-yl)acrylonitrile;

(R)-2-(2-((4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl)- 1H-pyrazolo|[ 3,4-
d]pyrimidin-1-ylymethyl)pyrrolidine-1-carbonyl)-3-(tetrahydro-2H-pyran-4-yl)acrylonitrile;

(S)-2-(2-((4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl)-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)methyl)pyrrolidine-1-carbonyl)-3-(piperidin-4-yl)acrylonitrile;

(R)-2-(2-((4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl)- 1H-pyrazolo|[ 3,4-

d]pyrimidin-1-yl)methyl)pyrrolidine-1-carbonyl)-3-(piperidin-4-yl)acrylonitrile;
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2-((S)-2-((4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl)-1H-pyrazolo[ 3,4-
d]pyrimidin-1-yl)methyl)pyrrolidine-1-carbonyl)-3-(piperidin-3-yl)acrylonitrile;
2-((R)-2-((4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl)-1H-pyrazolo[ 3,4-
d]pyrimidin-1-yl)methyl)pyrrolidine-1-carbonyl)-3-(piperidin-3-yl)acrylonitrile;
(R)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[ 3,4-d]pyrimidin-1-
yD)piperidine-1-carbonyl)-4-methylpent-2-enenitrile;
(S)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[ 3,4-d]pyrimidin-1-
yD)piperidine-1-carbonyl)-4-methylpent-2-enenitrile;
(R)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[ 3,4-d]pyrimidin-1-
yl)piperidine-1-carbonyl)-4,4-dimethylpent-2-enenitrile;
(S)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[ 3,4-d]pyrimidin-1-
yl)piperidine-1-carbonyl)-4,4-dimethylpent-2-enenitrile;
(R)-4-amino-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[ 3,4-
d]pyrimidin-1-yl)piperidine-1-carbonyl)-4-methylpent-2-enenitrile;
(S)-4-amino-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)piperidine-1-carbonyl)-4-methylpent-2-enenitrile;
(R)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[ 3,4-d]pyrimidin-1-
yD)piperidine-1-carbonyl)-4-methyl-4-(methylamino)pent-2-enenitrile;
(S)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[ 3,4-d]pyrimidin-1-
yD)piperidine-1-carbonyl)-4-methyl-4-(methylamino)pent-2-enenitrile;
(R)-2-(3-(4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl)-1H-pyrazolo[ 3,4-
d]pyrimidin-1-yl)piperidine-1-carbonyl)-4-(dimethylamino)-4-methylpent-2-enenitrile;
(S)-2-(3-(4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl)-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)piperidine-1-carbonyl)-4-(dimethylamino)-4-methylpent-2-enenitrile;
(R)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[ 3,4-d]pyrimidin-1-
Dpiperidine-1-carbonyl)-4-(ethylamino)-4-methylpent-2-enenitrile;
ybpip y y ylp
(S)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[ 3,4-d]pyrimidin-1-
yl)piperidine-1-carbonyl)-4-(ethylamino)-4-methylpent-2-enenitrile;
-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
R)-2-(3-(4-amino-3-(2-fl 4-ph yphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1
yl)piperidine-1-carbonyl)-4-(isopropylamino)-4-methylpent-2-enenitrile;
(S)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[ 3,4-d]pyrimidin-1-
yl)piperidine-1-carbonyl)-4-(isopropylamino)-4-methylpent-2-enenitrile;
R)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
p ypheny Py py.
yD)piperidine-1-carbonyl)-4-(cyclopropylamino)-4-methylpent-2-enenitrile;
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(S)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[ 3,4-d]pyrimidin-1-
yD)piperidine-1-carbonyl)-4-(cyclopropylamino)-4-methylpent-2-enenitrile;
(R)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[ 3,4-d]pyrimidin-1-
yDpiperidine-1-carbonyl)-4-((2-methoxyethyl Jamino)-4-methylpent-2-enenitrile;
(S)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[ 3,4-d]pyrimidin-1-
yDpiperidine-1-carbonyl)-4-((2-methoxyethyl Jamino)-4-methylpent-2-enenitrile;
(R)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[ 3,4-d]pyrimidin-1-
yD)piperidine-1-carbonyl)-4-ethoxy-4-methylpent-2-enenitrile;
(S)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[ 3,4-d]pyrimidin-1-
yD)piperidine-1-carbonyl)-4-ethoxy-4-methylpent-2-enenitrile;
(R)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[ 3,4-d]pyrimidin-1-
yD)piperidine-1-carbonyl)-3-(1-aminocyclopropyl)acrylonitrile;
(S)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[ 3,4-d]pyrimidin-1-
yD)piperidine-1-carbonyl)-3-(1-aminocyclopropyl)acrylonitrile;
(R)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[ 3,4-d]pyrimidin-1-
yD)piperidine-1-carbonyl)-3-(1-(methylamino)cyclopropyl)acrylonitrile;
(S)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[ 3,4-d]pyrimidin-1-
yD)piperidine-1-carbonyl)-3-(1-(methylamino)cyclopropyl)acrylonitrile;
(R)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[ 3,4-d]pyrimidin-1-
yD)piperidine-1-carbonyl)-3-(1-(ethylamino)cyclopropyl)acrylonitrile;
(S)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[ 3,4-d]pyrimidin-1-
yD)piperidine-1-carbonyl)-3-(1-(ethylamino)cyclopropyl)acrylonitrile;
(R)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[ 3,4-d]pyrimidin-1-
yD)piperidine-1-carbonyl)-3-(1-(isopropylamino)cyclopropyl)acrylonitrile;
(S)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[ 3,4-d]pyrimidin-1-
yD)piperidine-1-carbonyl)-3-(1-(isopropylamino)cyclopropyl)acrylonitrile;
2-((R)-3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
yl)piperidine-1-carbonyl)-3-(pyrrolidin-2-yl)acrylonitrile;
2-((S)-3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[ 3,4-d]pyrimidin-1-
yl)piperidine-1-carbonyl)-3-(pyrrolidin-2-yl)acrylonitrile;
(S)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[ 3,4-d]pyrimidin-1-
yD)piperidine-1-carbonyl)-4-methyl-4-morpholinopent-2-enenitrile;
(R)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[ 3,4-d]pyrimidin-1-
yDpiperidine-1-carbonyl)-3-(1-((diethylamino)methyl)-cyclopentyl)acrylonitrile;
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(S)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[ 3,4-d]pyrimidin-1-
yDpiperidine-1-carbonyl)-3-(1-((diethylamino)methyl)-cyclopentyl)acrylonitrile;
(R)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[ 3,4-d]pyrimidin-1-
yl)piperidine-1-carbonyl)-3-(1-((dimethylamino)methyl)cyclopentyl)-acrylonitrile;
(S)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[ 3,4-d]pyrimidin-1-
yl)piperidine-1-carbonyl)-3-(1-((dimethylamino)methyl)cyclopentyl)-acrylonitrile;
(R)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[ 3,4-d]pyrimidin-1-
yD)piperidine-1-carbonyl)-3-(1-methylpiperidin-4-yl)acrylonitrile;
(S)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[ 3,4-d]pyrimidin-1-
yD)piperidine-1-carbonyl)-3-(1-methylpiperidin-4-yl)acrylonitrile;
(R)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[ 3,4-d]pyrimidin-1-
yl)piperidine-1-carbonyl)-3-(tetrahydro-2H-pyran-4-yl)acrylonitrile;
(S)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[ 3,4-d]pyrimidin-1-
yl)piperidine-1-carbonyl)-3-(tetrahydro-2H-pyran-4-yl)acrylonitrile;
(R)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[ 3,4-d]pyrimidin-1-
yl)piperidine-1-carbonyl)-3-(piperidin-4-yl)acrylonitrile;
(S)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[ 3,4-d]pyrimidin-1-
yl)piperidine-1-carbonyl)-3-(piperidin-4-yl)acrylonitrile;
2-((R)-3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
yl)piperidine-1-carbonyl)-3-(piperidin-3-yl)acrylonitrile;
2-((S)-3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[ 3,4-d]pyrimidin-1-
yl)piperidine-1-carbonyl)-3-(piperidin-3-yl)acrylonitrile;
(R)-2-(3-(4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl)-1H-pyrazolo[ 3,4-
d]pyrimidin-1-yl)piperidine-1-carbonyl)-3-cyclopropylacrylonitrile;
(S)-2-(3-(4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl)-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)piperidine-1-carbonyl)-3-cyclopropylacrylonitrile;
(R)-2-(3-(4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl)-1H-pyrazolo[ 3,4-
d]pyrimidin-1-yl)piperidine-1-carbonyl)-4-methylpent-2-enenitrile;
(S)-2-(3-(4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl)-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)piperidine-1-carbonyl)-4-methylpent-2-enenitrile;
(R)-2-(3-(4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl)-1H-pyrazolo[ 3,4-
d]pyrimidin-1-yl)piperidine-1-carbonyl)-4,4-dimethylpent-2-enenitrile;
(S)-2-(3-(4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl)-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)piperidine-1-carbonyl)-4,4-dimethylpent-2-enenitrile;
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(R)-4-amino-2-(3-(4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl)-1H-
pyrazolo[3,4-d]pyrimidin-1-yl)piperidine-1-carbonyl)-4-methylpent-2-enenitrile;
(S)-4-amino-2-(3-(4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl)-1H-
pyrazolo[3,4-d]pyrimidin-1-yl)piperidine-1-carbonyl)-4-methylpent-2-enenitrile;
(R)-2-(3-(4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl)-1H-pyrazolo[ 3,4-
d]pyrimidin-1-yl)piperidine-1-carbonyl)-4-methyl-4-(methylamino)pent-2-enenitrile;
py ybpip y
(S)-2-(3-(4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl)-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)piperidine-1-carbonyl)-4-methyl-4-(methylamino)pent-2-enenitrile;
py ybpip y
(R)-2-(3-(4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl)-1H-pyrazolo[ 3,4-
d]pyrimidin-1-yl)piperidine-1-carbonyl)-4-(dimethylamino)-4-methylpent-2-enenitrile;
py ybpip
(S)-2-(3-(4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl)-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)piperidine-1-carbonyl)-4-(dimethylamino)-4-methylpent-2-enenitrile;
py ybpip
(R)-2-(3-(4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl)-1H-pyrazolo[ 3,4-
d]pyrimidin-1-yl)piperidine-1-carbonyl)-4-(ethylamino)-4-methylpent-2-enenitrile;
py ybpip
(S)-2-(3-(4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl)-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)piperidine-1-carbonyl)-4-(ethylamino)-4-methylpent-2-enenitrile;
py ybpip
(R)-2-(3-(4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl)-1H-pyrazolo[ 3,4-
d]pyrimidin-1-yl)piperidine-1-carbonyl)-4-(isopropylamino)-4-methylpent-2-enenitrile;
py ybpip
(S)-2-(3-(4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl)-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)piperidine-1-carbonyl)-4-(isopropylamino)-4-methylpent-2-enenitrile;
py ybpip
(R)-2-(3-(4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl)-1H-pyrazolo[ 3,4-
d]pyrimidin-1-yl)piperidine-1-carbonyl)-4-(cyclopropylamino)-4-methylpent-2-enenitrile;
py ybpip
(S)-2-(3-(4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl)-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)piperidine-1-carbonyl)-4-(cyclopropylamino)-4-methylpent-2-enenitrile;
py ybpip
(R)-2-(3-(4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl)-1H-pyrazolo[ 3,4-
d]pyrimidin-1-yl)piperidine-1-carbonyl)-4-((2-methoxyethyl)amino)-4-methylpent-2-
py ybpip
enenitrile;
(S)-2-(3-(4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl)-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)piperidine-1-carbonyl)-4-((2-methoxyethyl)amino)-4-methylpent-2-
py ybpip
enenitrile;
(R)-2-(3-(4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl)-1H-pyrazolo[ 3,4-
d]pyrimidin-1-yl)piperidine-1-carbonyl)-4-ethoxy-4-methylpent-2-enenitrile;
py ybpip
(S)-2-(3-(4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl)-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)piperidine-1-carbonyl)-4-ethoxy-4-methylpent-2-enenitrile;
py ybpip
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(R)-2-(3-(4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl)-1H-pyrazolo[ 3,4-
d]pyrimidin-1-yl)piperidine-1-carbonyl)-3-(1-aminocyclopropyl)-acrylonitrile;
(S)-2-(3-(4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl)-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)piperidine-1-carbonyl)-3-(1-aminocyclopropyl)-acrylonitrile;
(R)-2-(3-(4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl)-1H-pyrazolo[ 3,4-
d]pyrimidin-1-yl)piperidine-1-carbonyl)-3-(1-(methylamino)cyclopropyl)-acrylonitrile;
(S)-2-(3-(4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl)-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)piperidine-1-carbonyl)-3-(1-(methylamino)cyclopropyl)-acrylonitrile;
(R)-2-(3-(4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl)-1H-pyrazolo[ 3,4-
d]pyrimidin-1-yl)piperidine-1-carbonyl)-3-(1-(ethylamino)cyclopropyl)-acrylonitrile;
(S)-2-(3-(4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl)-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)piperidine-1-carbonyl)-3-(1-(ethylamino)cyclopropyl)-acrylonitrile;
(R)-2-(3-(4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl)-1H-pyrazolo[ 3,4-
d]pyrimidin-1-yl)piperidine-1-carbonyl)-3-(1-(isopropylamino)-cyclopropyl)acrylonitrile;
(S)-2-(3-(4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl)-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)piperidine-1-carbonyl)-3-(1-(isopropylamino)-cyclopropyl)acrylonitrile;
2-((R)-3-(4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl)-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)piperidine-1-carbonyl)-3-(pyrrolidin-2-yl)acrylonitrile;
2-((S)-3-(4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl )-1H-pyrazolo[ 3,4-
d]pyrimidin-1-yl)piperidine-1-carbonyl)-3-(pyrrolidin-2-yl)acrylonitrile;
(R)-2-(3-(4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl)-1H-pyrazolo[ 3,4-
d]pyrimidin-1-yl)piperidine-1-carbonyl)-4-methyl-4-morpholinopent-2-enenitrile;
(S)-2-(3-(4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl)-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)piperidine-1-carbonyl)-4-methyl-4-morpholinopent-2-enenitrile;
(R)-2-(3-(4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl)-1H-pyrazolo[ 3,4-
d]pyrimidin-1-yl)piperidine-1-carbonyl)-3-(1-((diethylamino)methyl)-
cyclopentyl)acrylonitrile;
(S)-2-(3-(4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl)-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)piperidine-1-carbonyl)-3-(1-((diethylamino)methyl)-
cyclopentyl)acrylonitrile;
(R)-2-(3-(4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl)-1H-pyrazolo[ 3,4-
d]pyrimidin-1-yl)piperidine-1-carbonyl)-3-(1-((dimethylamino)-
methyl)cyclopentyl)acrylonitrile;
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(S)-2-(3-(4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl)-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)piperidine-1-carbonyl)-3-(1-((dimethylamino)-
methyl)cyclopentyl)acrylonitrile;

(R)-2-(3-(4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl)-1H-pyrazolo[ 3,4-
d]pyrimidin-1-yl)piperidine-1-carbonyl)-3-(1-methylpiperidin-4-yl)acrylonitrile;

(S)-2-(3-(4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl)-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)piperidine-1-carbonyl)-3-(1-methylpiperidin-4-yl)acrylonitrile;

(R)-2-(3-(4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl)-1H-pyrazolo[ 3,4-
d]pyrimidin-1-yl)piperidine-1-carbonyl)-3-(tetrahydro-2H-pyran-4-yl)acrylonitrile;

(S)-2-(3-(4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl)-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)piperidine-1-carbonyl)-3-(tetrahydro-2H-pyran-4-yl)acrylonitrile;

(R)-2-(3-(4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl)-1H-pyrazolo[ 3,4-
d]pyrimidin-1-yl)piperidine-1-carbonyl)-3-(piperidin-4-yl)acrylonitrile;

(S)-2-(3-(4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl)-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)piperidine-1-carbonyl)-3-(piperidin-4-yl)acrylonitrile;

2-((R)-3-(4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl)-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)piperidine-1-carbonyl)-3-(piperidin-3-yl)acrylonitrile;

2-((S)-3-(4-amino-3-(4-(2,3-difluorophenoxy)-2-fluorophenyl )-1H-pyrazolo[ 3,4-
d]pyrimidin-1-yl)piperidine-1-carbonyl)-3-(piperidin-3-yl)acrylonitrile;

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

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

(R)-2-(2-((4-amino-5-(2-fluoro-4-phenoxyphenyl)-7H-pyrrolo[2,3-d]pyrimidin-7-
yDmethyl)pyrrolidine-1-carbonyl)-4-(dimethylamino)-4-methylpent-2-enenitrile;

(S)-2-(2-((4-amino-5-(2-fluoro-4-phenoxyphenyl)-7H-pyrrolo[2,3-d]pyrimidin-7-
yDmethyl)pyrrolidine-1-carbonyl)-4-(dimethylamino)-4-methylpent-2-enenitrile;

(R)-2-(2-((4-amino-5-(4-(2,3-difluorophenoxy)phenyl)-7H-pyrrolo[2,3-d]pyrimidin-
7-yl)methyl)pyrrolidine-1-carbonyl)-3-cyclopropylacrylonitrile;

(S)-2-(2-((4-amino-5-(4-(2,3-difluorophenoxy)phenyl)-7H-pyrrolo[2,3-d]pyrimidin-7-
ylD)methyl)pyrrolidine-1-carbonyl)-3-cyclopropylacrylonitrile;

(R)-2-(2-((4-amino-5-(4-(2,3-difluorophenoxy)phenyl)-7H-pyrrolo[2,3-d]pyrimidin-
7-yl)methyl)pyrrolidine-1-carbonyl)-4-methylpent-2-enenitrile;

(S)-2-(2-((4-amino-5-(4-(2,3-difluorophenoxy)phenyl)-7H-pyrrolo[2,3-d]pyrimidin-7-

yDmethyl)pyrrolidine-1-carbonyl)-4-methylpent-2-enenitrile;
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(R)-2-(2-((4-amino-5-(4-(2,3-difluorophenoxy)phenyl)-7H-pyrrolo[2,3-d]pyrimidin-
7-yl)methyl)pyrrolidine-1-carbonyl)-4,4-dimethylpent-2-enenitrile;
(S)-2-(2-((4-amino-5-(4-(2,3-difluorophenoxy)phenyl)-7H-pyrrolo[2,3-d]pyrimidin-7-
ylD)methyl)pyrrolidine-1-carbonyl)-4,4-dimethylpent-2-enenitrile;
(R)-2-(2-((4-amino-5-(4-(2,3-difluorophenoxy)phenyl)-7H-pyrrolo[2,3-d]pyrimidin-
7-yl)methyl)pyrrolidine-1-carbonyl)-4-(dimethylamino)-4-methylpent-2-enenitrile;
(S)-2-(2-((4-amino-5-(4-(2,3-difluorophenoxy)phenyl)-7H-pyrrolo[2,3-d]pyrimidin-7-
yDmethyl)pyrrolidine-1-carbonyl)-4-(dimethylamino)-4-methylpent-2-enenitrile;
(R)-2-(2-((4-amino-5-(4-phenoxyphenyl)-7H-pyrrolo[2,3-d]pyrimidin-7-
yDmethyl)pyrrolidine-1-carbonyl)-4-(dimethylamino)-4-methylpent-2-enenitrile;
(S)-2-(2-((4-amino-5-(4-phenoxyphenyl)-7H-pyrrolo[2,3-d]pyrimidin-7-
yDmethyl)pyrrolidine-1-carbonyl)-4-(dimethylamino)-4-methylpent-2-enenitrile;
(R)-2-(2-((4-amino-5-(4-phenoxyphenyl)-7H-pyrrolo[2,3-d]pyrimidin-7-
yDmethyl)pyrrolidine-1-carbonyl)-4-methylpent-2-enenitrile;
(S)-2-(2-((4-amino-5-(4-phenoxyphenyl)-7H-pyrrolo[2,3-d]pyrimidin-7-
yDmethyl)pyrrolidine-1-carbonyl)-4-methylpent-2-enenitrile;
(R)-4-amino-2-(2-((4-amino-5-(2-fluoro-4-phenoxyphenyl)-7H-pyrrolo[2,3-
d]pyrimidin-7-yl)methyl)pyrrolidine-1-carbonyl)-4-methylpent-2-enenitrile;
(S)-4-amino-2-(2-((4-amino-5-(2-fluoro-4-phenoxyphenyl)-7H-pyrrolo[2,3-
d]pyrimidin-7-yl)methyl)pyrrolidine-1-carbonyl)-4-methylpent-2-enenitrile;
(R)-2-(2-((4-amino-5-(4-phenoxyphenyl)-7H-pyrrolo[2,3-d]pyrimidin-7-
yDmethyl)pyrrolidine-1-carbonyl)-4-(dimethylamino)-4-methylpent-2-enenitrile;
(S)-2-(2-((4-amino-5-(4-phenoxyphenyl)-7H-pyrrolo[2,3-d]pyrimidin-7-
yDmethyl)pyrrolidine-1-carbonyl)-4-(dimethylamino)-4-methylpent-2-enenitrile;
(R)-2-(2-((4-amino-5-(4-phenoxyphenyl)-7H-pyrrolo[2,3-d]pyrimidin-7-
yDmethyl)pyrrolidine-1-carbonyl)-4-methyl-4-morpholinopent-2-enenitrile
(S)-2-(2-((4-amino-5-(4-phenoxyphenyl)-7H-pyrrolo[2,3-d]pyrimidin-7-
yDmethyl)pyrrolidine-1-carbonyl)-4-methyl-4-morpholinopent-2-enenitrile;
(R)-2-(2-((4-amino-5-(4-phenoxyphenyl)-7H-pyrrolo[2,3-d]pyrimidin-7-
yDmethyl)pyrrolidine-1-carbonyl)-4-(diethylamino)-4-methylpent-2-enenitrile;
(S)-2-(2-((4-amino-5-(4-phenoxyphenyl)-7H-pyrrolo[2,3-d]pyrimidin-7-
yDmethyl)pyrrolidine-1-carbonyl)-4-(diethylamino)-4-methylpent-2-enenitrile;
(R)-2-(2-((4-amino-5-(4-phenoxyphenyl)-7H-pyrrolo[2,3-d]pyrimidin-7-
yDmethyl)pyrrolidine-1-carbonyl)-4-ethoxy-4-methylpent-2-enenitrile;
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(S)-2-(2-((4-amino-5-(4-phenoxyphenyl)-7H-pyrrolo[2,3-d]pyrimidin-7-
yDmethyl)pyrrolidine-1-carbonyl)-4-ethoxy-4-methylpent-2-enenitrile;
(R)-N-(1-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
yl)propan-2-yl)-2-cyano-4,4-dimethylpent-2-enamide;
(S)-N-(1-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
yl)propan-2-yl)-2-cyano-4,4-dimethylpent-2-enamide
(R)-N-(1-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
yl)propan-2-yl)-2-cyano-4-methylpent-2-enamide;
(S)-N-(1-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
yl)propan-2-yl)-2-cyano-4-methylpent-2-enamide;
(R)-N-(1-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
yl)propan-2-yl)-2-cyano-4-ethoxy-4-methylpent-2-enamide;
(S)-N-(1-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
yl)propan-2-yl)-2-cyano-4-ethoxy-4-methylpent-2-enamide;
(R)-N-(1-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
yl)propan-2-yl)-2-cyano-4-(dimethylamino)-4-methylpent-2-enamide;
(S)-N-(1-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
yl)propan-2-yl)-2-cyano-4-(dimethylamino)-4-methylpent-2-enamide;
2-((R)-2-((4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
yDmethyl)pyrrolidine-1-carbonyl)-3-((S)-pyrrolidin-2-yl)acrylonitrile;
2-((R)-2-((4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
ylD)methyl)pyrrolidine-1-carbonyl)-3-((R)-pyrrolidin-2-yl)acrylonitrile;
(R)-4-amino-N-(1-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)propan-2-yl)-2-cyano-4-methylpent-2-enamide;
(S)-4-amino-N-(1-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[ 3,4-
d]pyrimidin-1-yl)propan-2-yl)-2-cyano-4-methylpent-2-enamide;
N-(2-(4-amino-3-(4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)ethyl)-2-
cyano-3-cyclopropyl-N-methylacrylamide;
(R)-2-(2-((4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[ 3,4-d]pyrimidin-1-
ylD)methyl)pyrrolidine-1-carbonyl)-4-methyl-4-(piperidin-1-yl)pent-2-enenitrile;
(S)-2-(2-((4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
ylD)methyl)pyrrolidine-1-carbonyl)-4-methyl-4-(piperidin-1-yl)pent-2-enenitrile;
(S)-N-(1-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
yl)propan-2-yl)-2-cyano-4,4-dimethylpent-2-enamide;
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(S)-N-(1-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
yl)propan-2-yl)-2-cyano-4-methylpent-2-enamide;

(S)-N-(1-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
yl)propan-2-yl)-2-cyano-4-(dimethylamino)-4-methylpent-2-enamide;

(S)-N-(1-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
yl)propan-2-yl)-2-cyano-4-ethoxy-4-methylpent-2-enamide;

(S)-4-amino-N-(1-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[ 3,4-
d]pyrimidin-1-yl)propan-2-yl)-2-cyano-4-methylpent-2-enamide;

(S)-N-(1-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
yl)propan-2-yl)-2-cyano-3-cyclopropylacrylamide;

2-[(2R)-2-[[4-amino-3-(2-fluoro-4-phenoxy-phenyl)pyrazolo[3,4-d]pyrimidin-1-
ylJmethyl]- pyrrolidine-1-carbonyl]-3-(3-methyloxetan-3-yl)prop-2-enenitrile; or

2-[(2S)-2-[[4-amino-3-(2-fluoro-4-phenoxy-phenyl)pyrazolo[3,4-d]pyrimidin-1-
yllmethyl]- pyrrolidine-1-carbonyl]-3-(3-methyloxetan-3-yl)prop-2-enenitrile;

or a mixture of R and S isomers;

or an individual (E) or (Z) isomer thereof;

or a pharmaceutically acceptable salt thereof.

8. A solid oral formulation according to claim 1 wherein the compound is:
(R)-2-(3-(4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[ 3,4-d]pyrimidin-1-
yl)piperidine-1-carbonyl)-4,4-dimethylpent-2-enenitrile;
or an individual (E) or (Z) isomer thereof;

or a pharmaceutically acceptable salt thereof.

9. A solid oral formulation according to claim 1 wherein the compound is:
2-(2-((4-amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)-
methyl)pyrrolidine-1-carbonyl)-4,4-dimethylpent-2-enenitrile;
or an individual R or S isomer thereof;
or an individual (E) or (Z) isomer thereof;

or a pharmaceutically acceptable salt thereof.

10. A solid oral formulation according to any one of the preceding claims wherein the

coating is an enteric coating that dissolves at a pH of from 4.5 to 7.
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11. A solid oral formulation according to any one of the preceding claims wherein the

coating is an enteric coating which is an anionic polymer.

12. A solid oral formulation according to claim 11 wherein the anionic polymer is

selected from polymethacrylates, cellulose-based polymers and polyvinyl derivatives.

13. A solid oral formulation according to any one of the preceding claims wherein the

coating is an enteric coating that dissolves at a pH of from 5.5 to 7.

14. A solid oral formulation according to claim 1 wherein the compound is 2-(3-(4-
amino-3-(2-fluoro-4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)piperidine-1-
carbonyl)-4,4-dimethylpent-2-enenitrile;

or an individual R or S isomer thereof;

or an individual (E) or (Z) isomer thereof;
or a pharmaceutically acceptable salt thereof.
15. A method of treating a disease treatable by inhibition of a kinase in a patient in
recognized need thereof, wherein the disease is an autoimmune or inflammatory disease, or
cancer, said method comprising administering to the patient a solid oral formulation as

defined in any one of claims 1 to 14 .

16. A method of treating a disease according to claim 15, wherein the disease is
inflammatory bowel disease, arthritis, lupus, rheumatoid arthritis, psoriatic arthritis,
osteoarthritis, Still's disease, juvenile arthritis, diabetes, myasthenia gravis, Hashimoto's
thyroiditis, Ord's thyroiditis, Graves' disease, Sjogren's syndrome, multiple sclerosis,
Guillain-Barre syndrome, acute disseminated encephalomyelitis, Addison's disease,
opsoclonus-myoclonus syndrome, ankylosing spondylitisis, antiphospholipid antibody
syndrome, aplastic anemia, autoimmune hepatitis, coeliac disease, Goodpasture's syndrome,
idiopathic thrombocytopenic purpura, optic neuritis, scleroderma, primary biliary cirrhosis,
Reiter's syndrome, Takayasu's arteritis, temporal arteritis, warm autoimmune hemolytic
anemia, Wegener's granulomatosis, psoriasis, alopecia universalis, Behcet's disease, chronic
fatigue, dysautonomia, endometriosis, interstitial cystitis, neuromyotonia, scleroderma, or
vulvodynia, asthma, appendicitis, blepharitis, bronchiolitis, bronchitis, bursitis, cervicitis,
cholangitis, cholecystitis, colitis, conjunctivitis, cystitis, dacryoadenitis, dermatitis,
dermatomyositis, encephalitis, endocarditis, endometritis, enteritis, enterocolitis,

epicondylitis, epididymitis, fasciitis, fibrositis, gastritis, gastroenteritis, hepatitis, hidradenitis
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suppurativa, laryngitis, mastitis, meningitis, myelitis myocarditis, myositis, nephritis,
oophoritis, orchitis, osteitis, otitis, pancreatitis, parotitis, pericarditis, peritonitis, pharyngitis,
pleuritis, phlebitis, pneumonitis, pneumonia, proctitis, prostatitis, pyelonephritis, rhinitis,
salpingitis, sinusitis, stomatitis, synovitis, tendonitis, tonsillitis, uveitis, vaginitis, vasculitis,
or vulvitis, dermatitis, contact dermatitis, eczema, urticaria, rosacea, or scarring psoriatic

lesions in the skin, joints, or other tissues or organs.

17. A method of treating a disease according to claim 15, wherein the disease is lupus,
rheumatoid arthritis, psoriatic arthritis, Sjogren's syndrome, Wegener's granulomatosis,

psoriasis, asthma, or uveitis.

18.  Use of a formulation according to any one of claims 1 to 14 in the manufacture of a
medicament for treating a disease which is an autoimmune or inflammatory disease, or

cancer, wherein the formulation is a solid oral formulation.

19.  The use according to claim 18, wherein the disease is inflammatory bowel disease,
arthritis, lupus, rheumatoid arthritis, psoriatic arthritis, osteoarthritis, Still's disease, juvenile
arthritis, diabetes, myasthenia gravis, Hashimoto's thyroiditis, Ord's thyroiditis, Graves'
disease, Sjogren's syndrome, multiple sclerosis, Guillain-Barre syndrome, acute disseminated
encephalomyelitis, Addison's disease, opsoclonus-myoclonus syndrome, ankylosing
spondylitisis, antiphospholipid antibody syndrome, aplastic anemia, autoimmune hepatitis,
coeliac disease, Goodpasture's syndrome, idiopathic thrombocytopenic purpura, optic
neuritis, scleroderma, primary biliary cirrhosis, Reiter's syndrome, Takayasu's arteritis,
temporal arteritis, warm autoimmune hemolytic anemia, Wegener's granulomatosis, psoriasis,
alopecia universalis, Behcet's disease, chronic fatigue, dysautonomia, endometriosis,
interstitial cystitis, neuromyotonia, scleroderma, or vulvodynia, asthma, appendicitis,
blepharitis, bronchiolitis, bronchitis, bursitis, cervicitis, cholangitis, cholecystitis, colitis,
conjunctivitis, cystitis, dacryoadenitis, dermatitis, dermatomyositis, encephalitis,
endocarditis, endometritis, enteritis, enterocolitis, epicondylitis, epididymitis, fasciitis,
fibrositis, gastritis, gastroenteritis, hepatitis, hidradenitis suppurativa, laryngitis, mastitis,
meningitis, myelitis myocarditis, myositis, nephritis, oophoritis, orchitis, osteitis, otitis,
pancreatitis, parotitis, pericarditis, peritonitis, pharyngitis, pleuritis, phlebitis, pneumonitis,
pneumonia, proctitis, prostatitis, pyelonephritis, rhinitis, salpingitis, sinusitis, stomatitis,

synovitis, tendonitis, tonsillitis, uveitis, vaginitis, vasculitis, or vulvitis, dermatitis, contact
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tissues or organs.
20. The use according to claim 18, wherein the disease is lupus, rheumatoid arthritis,
psoriatic arthritis, Sjogren's syndrome, Wegener's granulomatosis, psoriasis, asthma, or

uveitis.

21. The use according to any one of claims 18 to 20, wherein the formulation is to be

administered with one or more anti-inflammatory agent(s).

22. The use according to claim 21, wherein the formulation and the one or more

anti-inflammatory agent(s) is to be administered contemporaneously.

23. The use according to claim 21, wherein the formulation and the one or more

anti-inflammatory agent(s) is to be administered sequentially.

24, The method according to any one of claims 15 to 17, wherein the formulation is

administered with one or more anti-inflamatory agent(s).

25. The method according to claim 24, wherein the formulation and the one or more anti-

inflamatory agent(s) are administered contemporaneously.

26. The method according to claim 24, wherein the formulation and the one or more anti-

inflamatory agent(s) are administered sequentially.
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