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NOVEL HETEROCYCLIC COMPOUNDS

FIELD OF INVENTION

The present invention relates to novel heterocyclic compounds of the general
formula (I) their pharmaceutically acceptable salts, pharmaceutically acceptable
solvates, enantiomers, diastereomers, and polymorphs. The invention also relates to
processes for the preparation of the compounds of invention, pharmaceutical

compositions containing the compounds and their use as selective Bruton’s Tyrosine

Kinase (BTK) inhibitors.

BACKGROUND OF THE INVENTION

Bruton’s Tyrosine Kinase (BTK) is a member of the Tec family kinases with
a well-characterized role in B-cell receptor (BCR)-signaling and B-cell activation
(Schwartzberg, P.L., Finkelstein, L.D and Readinger, f.A., Nat. Rev. Immunol., 2005,
5, 284-295). BTK is a key signaling enzyme expressed in all hematopoietic. cells
types, except T lymphocytes and natural killer cells. BTK is acti\‘;é}tedr by the
upstream Src-family kinases Blk, Lyn and Fyn and it lead to downstream activation
of essential cell survival pathways such as NF-xB and MAPK (Aféf; DE., Pafk; H.,
Howell, B. W., Rawlings, D. J., Cooper, J and Witte, O. N., Mol. Cell Biol., 1996,
16(7), 3465-3471). In turn, BTK phosphorylates and activates phospholipase-Ceo
(PLCo), leading to Caz; fnobilization and activation of NF-xB and MAP kinase pathways
(Bajpai, UD., Zhang, K, Teutsch, M., Sen, R and Wortis, H.H., J. Exp. Med., 2000,
191, 1735-1744).

BTK is intimately .involved in multiple signal-transduction pathways
regulating survival, activation, proliferation and differentiation of B-lineage lymphoid
cells. BTK is an upstream activator of multiple antiapoptotic signaling molecules and
networks, including the signal transducer and activator of transcription 5 (STATS)
protein, phosphatidylinositol (PI) 3-kinase/AKT/mamm.alian target of rapamycin
(mTOR) pathway, and nuclear factor kappa 'B‘ (NF-«B) (Mahajan, S., Vassilev, A,
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Sun, N., Ozer. Z., Mao, C and Uckun, F.M., J. Biol. C.hem., 2001, 276, 31216-31228;
Ortolano, S., Hwang, I.Y.,V Han, S.B and Kehrl, J.H., Eur. J. Immunol., 2006, 36,
1285-1295). This downstream signal transduction protein is a critical effector
molecule that governs normal ‘B-cell development, differentiation and 'functioning
and has also been implicatéd in initiation, survival and progression of mature B-cell
lymphoproliferative disordérs (Kuppefs, R., Nat. Rev. Cancer, 2005, 5(4), 251-262).

In B-cells, BTK is important for B-cell antigen receptor-, CD40- and Toll-like
receptor 4-mediated activat:ion and proliferation. Furthermore, BTK blays a role in B-
cell antigen processing and presentation (Satterthwaite, A.B., Witte, O.N., Immunol.

Rev., 2000, 175, 120-127). It is noteworthy that BTK is also essential in Fce receptor-

mediated inflammatory “cytokine production [tumor necrosis factor e, interleukin

(IL)-1e and IL-6] in monocytes/macrophages and therefore can contribute to immune
complex-induced” disease. BTK is abundantly expressed in mélignant cells from
patients with B-cell precursor (BCP)-acute lymphoblastic leukemia (ALL; the most

common form of cancer in children and adolescents), chronic lymphocytic leukemia

- (CLL), and non-Hodgkin’s lymphoma (NHL) (Khan, W.N., Immunol. Res., 2001, 23,

147-156). Consequently, B:TK has emerged as a new molecular target for treatment of
B-lineage leukemia’s and lymphomas. ' |
BTK fnutations : in human cause- an inherjted _disease  X-linked

agammaglobulinemia, charééterized by a lack of periphera! MB-cells and low levels of
serum Ig. Thus, BTK is a uniquély attractive kinase target for selective B-cell
inhibition and small molecule based BTK inhibitors offers therapeutic benefit in the
treatment of lymphoma and autoimmune diseases (Viliaho, J., Smith, C.I., Vihinen,
M., Hum. Mutat., 2006, 27(12), 1209-1217). |

“ BTK was recently identified in a siRNA screen as an 'eésential kinase for
survival in a subset of diffuse large-cell lymphdmas driven by activated BCR, where
an irreversible BTK inhibitor, PCI-32765 (Ibrutinib), was ,shovx-/n to promote

apoptosis. A second study of Ibrutinib recently demonstrated in vivo clinical
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responses in dogs with aggressive B-cell lymphomas (anigberg, L.A., Smith, AM,,
Sirisawad, M., Verner, E., Loury, D., Chang, B., Li, S,, Pan, Z., Thamm, D. H.,
Miller, R.A., Buggy, J.J., Proc. Natl. Acad. Sci., U S A., 2010, 107(29), 13075-
13080). :

Thus BTKs are 'impo‘rtant in the regulation of many cellular processes
including cell cycle fegulation, proliferation, survival, apoptosis and motility and are
significant components of the molecular mechanisms of diseases such as cancer,
diabétes and immun¢ inflammation (Buggy, J.J., Elias, L., Int. Rev. Immunol., 2012,

31(2), 119-132).

Prior art
Published  patent = applications U82008/0076921, US2008/0108636,
US2011/224235, US2012/100138/ - US2012/087915, US2012/183535,

US2012/129873, | US2012/129821, US2012/053189, W02008/039218,
WO02008/054827,  WO2008/121742,  W02010/009342, WO02011/046964,
W02014/078578 and WO2011/153514, by Pharmacyclics Inc., discloses pyrazolo-
pyrimidin—amine de:rivatives as BTK inhibitors for the treatment of autoimmune
diseases or conditions, heteroimmune diseases or conditions, such as cancer,
including lymphomé and inflammatory diseases or conditions. Hbffmann La Roche
(WO02010/100070, - US2010/222325, W02010/122038, US2010/273768,
W02012/020008, - US2012/040949, .W_O2010/0006:;3"3, US2010/004231,
W02010/006947, US2010/016301, WO02014/064131, W02014/076104,

'W02014/083026, WO02014/090715), Biogen Idec Inc (W02011/029046,

US2012/157443, W02011/029043, US2012/157442), CGI Pharmaceuticals Inc
(W02006/099075,  US2006/229337,  WO02009/137596,  US2011/118233,
WO02010/056875, US2011/301145, WO2010/068788), Avila . Therapeutics Inc
(US2012/0277832, W02012/021444), BMS (W02002/38797, US2003/040461),
Boehringer (W02014/025976), Principia (US2014/8673925), Ono Pharmaceuticals
(US2013/0217880), Merck Sharp & Dohme (WO02013/010380, W02014/093230)
and Cellular Genomics Inc (W02005/005429, US2005/101604) discloses diverse
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class of heterocyclic compounds as BTK inhibitors.. BASF (W02001/019829 and
W02002/080926) disclosed certain class of heterocyclic compounds as protein kinase
inhibitors. Some of the recent patent application such as W02014/187262,
WO02014/188173, WO2014/1.61799, CN104086551,  WO02014/135473,
WO02014/116504, W02014/113942, US2014/0206681, and W02014/O6‘4131
discloses d‘iverse class of heterocyclic compound as BTK inhibitors.

Since the ATP bihding site of BTK shows a close homology to that of other
Src-fémily kinases, such: as lymphocyte—speciﬁc protein tyrosine kinase (L.CK) and
LYN, it is often difficult to find an ATP competitive inhibitor having sufficient
selectivity. A lack of selectivity of an inhibitor for BTK over these kinases could
potentiaily have negativévconsequenc’es. BTK is a member of a group. of eléven
tyrosine kinases (the Tec family kinases, EGFR, Jak3, ErbBZ, ErbB4, and BLK) that -
contain a conserved cysteine residue adjacent to the ATP-binding site. This cysteine
(Cysggy in BTK) is a potential nucleophilic site which could form a covalent adduct
with an electrophilic inhibitor. As fhe inhibitory activity of such an inhibitor is
dependent on the covalent interaction, this cysteine residue provides a handle for
achieving the desired degree of selectivity (Singh, J., Petter, R.C., Kluge, A.F., Curr.
Opin. Chem. Biol., 2010, 14, 1-6; Cohen, M.S., Zhang, C., Shokat, K.M., Taunton, J.,
Science, 2005, 308, 1318-1321; Leproult, E., Barluenga, S., Moras, D., Wurtz, J.M.,
Winssingér, N., J. Med. Chem., 2011, 54, 1347-1355). ’ .

-~ Reversible kinase inhibitors interact with the ATP-binding site. As the ATP-
binding sites are highly conservedamong kinases, it is difficult to develop a
reversible inhibitor that selectively inhibits a desired kinase. Thus with reversible
kinase inhibitors, it is difficult to achieve broad therapeutic window: Generatiﬁg
potent, selective, oral BTK inhibitors using covalent, irfeversible and electrophilic

compounds is feasible afoproach. However, the irreversible inhibitors exhibit toxicity

due to covalent bodirig with off-target macromolecules. Thus to overcome

undesirable off-target effects, it is essential to develop irreversible BTK inhibitors

that covalently bind with BTK enzyme, without binding to off-target polypeptides.
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Several BTK inhibiths are being developed aé therapeutic agents for various
indications. Among these, the covalent inhibitor Ibrutinib (Pharmacyclics) was
developed as a selective andéirreversible inhibitor of BTK, targeting the cysteine-481
residue in the active site. Ibrutinib is a potent nanomolar inhibitor of BTK and
exhib'ited‘ promising activiiy in preclinical models of BCR-driven B-lineage
lvmphoma and clinical testing in lymphoma patients (Pan, Z., Scheerens, H., Li, S.J,,
Schultz, B.E., Sprengeler, P.A., Burrill, L.C., Mendonca, R.V., Sweeney, M.D.,
Scotf, K.C., Grothaus, P.G., Jeffery, D.A., Spoerke, J.M., Honigberg, L.A., Young,
PR., Dalrymple; S.A and Palmer, J.T., Chem. Med. Chem., 2007, 2, S8-61;
Honigberg, L. A., Smith, A.M., Sirisawad, M., Verner, E., Loury, D., Chang, B., Li,
S., Pan, Z., Thamm, D.H., Miller, R.A and Buggy, J.J., Proc. Natl. Acad. Sci. U S A,
2010, 107, 13075-13080). Likewise, dianilinopyrimidine-based irreversible BTK
inhibitors with micromolar activity were developed and two lead compounds, AVL-
101 and AVL-291 (Avila Therapeutics) showed promising in vitro activity against
lymphoma cells (Evans, E., Ponader, S., Karp, R, et al., Clin. Lymphoma Myeloma
Leuk., 2011, 11 Suppl 2, S173-S174). Ibrutinib is a covalent BTK inhibitor, recently
approved for the treétme‘n’_t of patients with various B-cell malignancies. Thus
inhibition of BTK is emérging as a promising mechanism for targeting B-cell
malignancies (Harrison, C., Nat. Rev. Drug Discov., 2012, 11(2), 96-97).

We herein disclose- novel heterocyclic compounds& of general formula (I) .

; which are selective BTK inhibitors for the prevention and treatment of disease states

mediated by BTK, including cancer and inflammation. More particularly,
embodiments of the -p.res.,ent invention describe irreversible kinase inhibitors
including, but not limited to, inhibition of BTK, that are useful as therapeutics in the
treatment of a variety of pathological conditions including (but not limited to) cancer,

lymphoma, auto-immune diseases, heteroimmune diseases, inflammatory diseases

- and neurodegenerative diseases or conditions.
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SUMMARY OF THE INVENTION |
The present invention discloses heterocyclic compounds as defined by the

general formula (I) that are selective BTK inhibitors for the prevention and treatment
of disease states mediated by BTK. The compounds of the présent invention are
useful in the treatment of human or.animal body, by inhibition of BTK. The
compounds. of this invention are therefore suitable for the prevention and treatment bf

disease states mediated by BTK,

EMBODIMENT(S) OF THE INVENTION

An embodiment of the -present invention provides novel heterocyclic
compounds represented byv,the general formula (D, their tautomeric forms, their
enantiomers, their diastereoisomers, their stereoisomers, their pharmaceutically
acceptable salts and pharmaceutical compositions containing them or their mixtures

thereof.

In a further embodiment of the present invention is provided pharmaceutical
compositions containing cofnpounds of the geheral formula (I), their tautomeric
forms, their - enantiomers, their diastereoisomers, their stereoisomers, their.
pharmaceutically acceptablé salts, or their mixtures in combination with suitable
carriers, solvents, diluents énd other media normally employed in preparing such
compositions. : “ . |

‘ " In a still further embodiment is provided the use of hete'rocyclic compounds of
the present invention as seléctive BTK inhibitors, by administering a therapeutically
éffective and non-toxic amount of compounds of general formula (I) or their
pharmaceutically acceptableicompoéitions to the mammals.

In a still further embodiment is provided a process for preparing the novel

compounds of the present invention.

DESCRIPTION OF THE INVENTION
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Accordingly, the present invention relates to the compounds of the general
formula (I) represented below and their pharmaceutically acceptable salts,

enantiomers and their diastereomers;

NH, U
/
N AN
“\ * Y _R1
./;W\X/
\Y
_ \
‘ Ro>-R3
5 D

Wherein, V, W, X, Y & Z independently represents, ‘C’ or ‘N’;_Rl, represents
groups selected from hydrogen, keto, halogen, unsubstituted or substituted groups
selected‘from cyano, alkyl, haloalkyl, aryl, alkoxy, acyloxy, aryloxy, arylalkyl,
heteroaryl, heterocyclyl, heterocycloalkyl, cycloalkyl, cycloallkylalkyl, aryloxyaryl,
10 | aryloxyalkyl, aryloxyheteroaryl groups; |

R, represent the following ring system:

\>:N‘R3 YR, O N-g, o TR CG\I\R
T R o
N N-Ry

N N~R;
R,
e » r R,
A e R, T
ﬁ/ N-Rs NRs
H .
ke o
N g P ;%
. '
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Wherein R;  at each occurrence is independéntly selected from hydrogen,

~haloalkyl, C,7 alkyl, C,7 alkenyl, C,.;7 alkynyl, aryl, cycloalkyl, heterocycloalkyl,

cycloalkyl(Cl_y)all{yl, heterocycloalkyl(C.7)alkyl, C(O)NH(C,.7)alkyl, C(O)-
CH-CH,, C(O)-CH=CH-R4, C(0)-C(CN)=CH;, C(0)-C(CN)-CH-R4, 'SO,-NH(C,.
Dalkyl, SO,-CH-CH,, SO,-CH-CH-R, groups;

Ry is selecteéi from —(CH,)n-NRsRg; wherein, n=0-7 and each of Rs and Rg are
independently selected from hydrogen, haloalkyl, C,; alkyl, C,1. alkenyl, C2_7 '
alkynyl, aryl, cycloalkyl, carbocycle, heterocycl'oa]kyi, cyclSélkyl(Cl_7)alkyl,
heterocycloalkyl(C,.7)alkyl; ‘U’ represent unsubstituted or substituted groups Sélected
from alkyl, alkenyl, alkynyl, alkoxy, acyloxy, ar};l, aryloxy, arylalkyl, cycloalkyl,
cycloalkylalkyl, biaryl, heteroaryl, heterocycle, heterocjcloalkyl, O-aryl, O-
cycloalkyl, O—h.eteroary], O-heterocycle,  O-heterocycloalkyl, arylbxyaryl,
aryloxyalkyl, 'aryloxyheteroaryl, heteroar)‘/l‘oxyaryl, heteroaryloxyalkyl,
heteroaryloxyhetetoaryl, Ph-CO-N(R7Rg), Ph-N(Rg)-CO-R |, wherein, R; Rg and Ry
are independently selected from hydrogen, halogen, alkyl, haloalkyl, alkoxy; aryl,
cycloalkyl, heteroaryl, heterocycloalkyl; further substituted with halogen, alkyl,
alkoxy, haloalkoXy groups and Ry are independently selected from hydrogen, C,.
alkyl, C27 alkenyl, Cs.7 alkynyl. | |

In a’prefe_:rred émbodiment, the groups, .radicals described above may be
selected from:

“Alkyl”, as well as other groups having the preﬁx “alk”, such as alkoxy and
alkanoyl, means a carbon chain which may further be substituted with an oxygen
atom as is well understood by a skilled artisan, which may further be either linear or
branched, and cbmbinations thereof, unless fhe carbon chain is defined otherwise. -
Examples of alkyl group include but not are limited to methyl, ethyl, propyl,
isopropyl, butyl, sec-butyl, tert.-but.yl, pentyl, hexyl etc. Where the specified number
of carbon atoms permits é.g. from Cj-10, the term alkyl also includes cycloalkyl
groups, and combinations of linear or branched alkyl chains combined with

cycloalkyl structures. When no number of carbon atoms is specified, C, is intended.
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“Alkenyl” means carbon chains which contain at least one carbon-carbon.
double bond, and which may be linear or branched or combinations thereof, unless
the carbon chain is defined otherwise. Examples of alkenyl include but not limited to
vinyl, allyl, isopropenyl, hexenyl, pentenyl, heptenyl, l-propenyl,;: 2-butenyl, 2-
methyl-2-butenyl etc. Where the specified number of carbon atoms permits, e. g.,
from Cs.0, the term alkenyl also includes cycloalkenyl groups and combinations of
linear, branched and cyclic structures. When no number of carbon atoms is specified,
C@-@ is intended. |

“Alkynyl” means carbon chains which contain at least one carbon-carbon
triple bond, and which may be linear or branched or combinations thereof. Examples

of alkynyl include ethynyl, propargyl, 3-methyl-1-pentynyl etc. When no number of .

carbon atoms is specified, Cp.) is intended.

As used herein, "carbocycle" or "carbocyclic residue" is intended to mean any
stable monocyclic or bicyclic or tricyclic ring, any of which may be saturated,
partially unsaturated, or aromatic. Examples of such carbocycles include, but are not
limited to, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, adamantyl,
cyclooctyl,  [3.3.0]bicyclooctane,  [4.3.0]bicyclononane, [4.4.0]bicyclodecane _
(decaiin), [2.2.2]bicyclooctane, fluorenyl, phenyl, naphthyl, indanyl, adamantyl, or |
tefrahydronaphthyl (tetralin). In a broader perspective, the term carbocycle is
intended to include, wherever applicable, the groups represénting cyéloalkyl, phenyl
and other saturated, partially saturated or aromatic residues;

“Cycloalkyl” is the subset of alkyl and means saturated carbocyclic ring
having a specified hﬁmber of carbon atoms, preferably 3-6 carbon atoms. Examples
of cycloalkyl include cycIOpropy'l, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl
etc. A cycloalkyl group generally is monocyclic unless otherwise stated. Cycloalkyl
groups are saturated unless and otherwise stated.

The “alkoxy” refers to the straight or branched chain alkoxides of the number

of carbon atoms specified.



WO 2015/132799 PCT/IN2015/000063

10

15

20

25

“Aryl” means a mono- or polycyclic aromatic ring system containing carbon

ring atoms. The preferred aryls are monocyclic or bicyclic 6-10 membered aromatic

ring systems. Phenyl and naphthyl are preferred aryls.

The terms “Heterocycle” or “heterocyclyl” refer to saturated: or unsaturated
non-aromatic rings or ring systems containing at least one heteroatom selected from
0, S, N further optionally including the oxidized forms of sulfur, namelv SO & SO,.
Examples of heterocycles include tetrahydrofuran (THF), dlhydrofuran 1,4- dloxane
morpholme, 1,4-dithiane, piperazine, piperidine, 1,3-d10x01ane, ‘imidazoline,

imidazolidine, pyrrolidine, pyrroline, tetrahydropyran, dihydropyrah, oxathiolane,

_dithiolane, 1,3-dioxane, 1,3-dithiane, oxathiane, thiomorpholine, etc. The term

“heterdcycloalkyl” refers to a heterocyclic group as defined above connected to an
alkyl group as defined above; |
“Heteroaryl” means an aromatic or partially aromatic heterocycle that
contains at least one ring heteroatom selected from O, S and N. Heteroaryls thus
include heteroaryls fused to the other kinds of rings, such as aryls, cycloalkyls, and
heterocycles that are not aromatic. Examples of heteroaryl groups include; pyrrolyl,
isoxazolyl, isothiazolyl, pyrazolyl, pyridyl, oxazolyl, oxadiazol){l, thiadiazolyl,
thiazolyl, imidazolyl, triazolyl, tetrazolyl, furyl, triazinyl, thienyl, pyrimidyl,
benzisoxazolyl, benzoxazolyl, bénzthiazolyl, benzothiadiazolyl, dihydffobenzofuranyl,
indolinyl, pyridazinyl, indazolyl, isoindolyl; dihydro&nzothienyl, indolinyl,
pyridazinyl, indazolyl, isoindolyl, dihydrobenzothienyl, indolizinyl, cinnolinyl,
phthalazinyl, qUindzolihyl, napthyridinyl, carbazolyl, benzodioxoly-i, quinoxalinyl,

purinyl, furazanyl, isobenzylfuranyl, benzimidazolyl, bénzofuranyl@, benzothienyl,

| quinolyl, indolyl, isoquinolyl, dibenzofuranyl etc. For heterocyclyl and heteroaryl

groups, rings and ring systems containing from 3-15 carbon atoms are included,
forming 1-3 rings. :
An “aryloxy” group used either alone or in combination with other radicals, is

selected from groups containing an aryl radical, as defined above, attached directly to

10
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~an oxygen atom, more preferably groups selected‘ from phenoxy, naphthyloxy,

tetrahydronaphthyloxy, biphenyloxy, and the like;
“Cycloalkylalkyl” means an alkyl radical substituted with cycloalkyl group as
defined herein. Non-limiting cycloalkylalkyl groups include cyclopropylmethyl,

‘cyclobutylmethyl, cyclopentylmethyl, cyclohexylmethyl, and the like. |

An “arylalkyl” group as used herein is an aromatic substituent that is linked to

~ an alkyl group having from one to about six carbon atoms. Non-limiting examples of

arylalkyl groups include benzyl group, phenethyl and the like.

The “acyloxy” group used either alone or in combination with other radicals,
is selected from a suitable acyl group, directly attached to an oxygen atom; more
preferably such groups are selected from acetyloxy, propionyloxy, butanoyloxy, iso-
butanoyloxy, benzoyloxy and the like; _ ,

The term “Haloalkyl “means a alkyl structure in which at least one hydrogen
is replaced with a halogen atom. In certain embodiments in which two or more.
hydrogen atoms are replaced with halogen atoms, the halogen atoms are all the same
as one another. »

In certain other embodiment in which two or more hydrogen atoms are
replaced with halogen atoms, the halogen atoms are not all the same as one another.

- “Aryloxyalkyl” means an alkyl radical substituted with aryloxy group as
defined herein. _
| “Aryloxyaryl” means an aryl radical substituted with aryloxy group as defined
herein. ' |

“Aryloxyheteroaryl” means a heteroaryl radical substituted with aryloxy

“group as defined herein.

“Halo/ Halogen” refers to fluorine, chlorine, bromine, io_dine. Chlorine and
fluorine are generally preferred.
Suitable groups and substituents on the groups may be selected from those

described anywhere in the specification.

11
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The term "substituted,”" as used herein, means fhat any one or more hydrogens
on the designated atom s replaced with a selection from the indicated group,
provided that the designated atom's normal valency is not exceeded; and that the
substitution results in a stable compound. The term "substituted," as used herein,
means that any one or more hydrogens on the designated atom is replaced with a
selection from the indicated group, provided that the designated atom's nermal .
valency is not exceeded and that the substitution results in a stable compound.

“Pharmaceutically acceptable salts” refer to derivatives of the disclosed
compounds wherein the parent compound is modified by making acid or base salts
thereof. Examples of pharmaceutically acceptable salts include, but are not'limited to,
mineral or organic acid salts of the basic residues. Such cenventional non-toxic salts
include, but are not limited to, those derived from inorganic and organic acids
selected from 1, 2-ethanedisulfonic, 2-acetoxybenzoic, 2-hydroxyethanesulfonic,
acetic, ascorbic, benzenesulfonic, benzoic, bicarbonic, carbonic, citric, edetic, ethane
disulfonic, ethane sulfonic, fumaric, glucoheptonic, gluconic, giutamic, glycolic,
glycollyarsanilic,  hexylresorcinic, hydrabamic, - hydrobromie, hydrochloric,
hydroiodide, hydroxymaleic, hydroxynaphthoic, isethionic, lactic, lactobionic?'glauryl
sulfonic, maleic, malic, mandelic, methanesulfonic, napsylic, nitric, oxalic, pamoic,
pantothenic, phenylacetic, phosphoric, polygalacturonic, pl‘OplOl’llC salicyclic, stearic, |
subacetic, succinic, sulfamic, sulfanilic, sulfuric, tannic, tartarlc and toluenesulfonic.

The term ‘optional’ or ‘optionally’ means that the subsequent described event
or circumstance may or may not occur, and the déscription includes instances :where
the event or circumstance occur and instances in which it does not. For exémple,
‘optionally substituted alkyl’” means either ‘alkyl’ or ‘substituted alkyl’ Further an
optionally substltuted group includes an unsubstituted group

Unless otherwise stated in the specification, structures depicted herein are also
meant to include compounde which differ only in the presence of one of more
‘ . Lo

isotopically enriched atoms.

12
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Particularly useful compounds may be selected from but not limited to
- following: |
Table 1:
Compd Structures IUPAC Names
1 Q"!i:i ) 'i.-(_5-(4-{::‘x1.i110-3-(4-pljé)ﬂ(')‘:(:\_~"pi\:um-?|y§'}-’IH~
. ,\\ pyrazoi(::[3,:.1-(1] pyrimidin-1-
& \; vlihexahydrocvclopentalclpyrrol-2¢1H)-
' yhprop-2-en-1-one
-
A
R
0/}“4%
2 ,N*ﬂ 1-(3-(4-amino-3-(benzoldjthiazol-6-vI)-1H-
F \},.”" pyrazolo(3,4-djpyrimidin-1-
P :” vhhexahydrocvclopentafc)pyrrol-2{11)-
m’“\j/’\\; vhprop-2-en-1-one
XK
7
N
LY
I
3 - F-{5-(5-{{4-amino-3-(4- phenoxy phenyl)-1H-
: oA g _ il
i pyrazolo]3,4-dpyrimidin-1-
N .
it LT yhmethyhpyridin-2-
o A ? ) [ ylihexahydropyrroto[3,4-cpyrrob-2(1H)-
o ;.N , yhprop-2-en-1-one
N
\w% /‘2‘-:':,-;
Ny )“‘\1/\?\ '3
NN

13
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1-(5-2-(d-amino-3-(&-phenoxyphenyl} 1H-
pyrazolo]3 4-dipyrinidin-1-
vhethyDhexahydropyrrolo[3,4-c]pyrrol-
2{1HFyhprop-2-en-1-one

1-{53-(-amino-3-2-methvibensoldlthiazol -6-

wii-1 E'/i%p‘ymmmit‘xi’i%,cl-ad’§pyri.n1i-r.§'in-fll~
yvihexahydrocydopentalejpyrrol-2{TH)-
vijprop-2-en-1-one

1-{5-{4-amino-3-(benzofb]thi ophen-S-yh-EH-

pyrazolo]34-djpyrimidin-1-

vithexahydrocyclopentalclpyrral-2(1Hj-
yhiprop-2-en-1-oiie

14
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1-{5-{4-amino-3-(2,3-

dibydrobenzolblthiophen-5-y1)-1H-
‘ pyrazolel34-dipyrimidin-1-
yithexahydrocyclopentalcjpyrrol-2{ 11~

yliprop-2-en-1-one

1-{5-{4-amino-3-{dibenzofb,djfuran-3-y1)-1H-
pyrazolo]3, 4-djpyrimidin-1-
yhhexahydrocydopentajcjpyrral-2(1H)-

yhiprop-2-en-1-one

"

e
.
S

L
=
cgw_ﬁ

N-{6-(1-(2-

acryloyloctabvdrocydlopenta]clpyrrol-5-yi)-

dramino-1H-pyrazole]34-djpyrimidin-3-
virbenzold]thiszol-2-vliacetamide

10

1-{F-{4-amino-3-(2-methoxybenzod]thiazol-
-y 1H-pyrazolo]34-d]pyrimidin-1-
yihexahydrovedopentalclpyrrol-2(HH)-

yhprop-2-en-1-one

15




WO 2015/132799

PCT/IN2015/000063

1 14(5-{4-dmino-3-{4-phenoxyphenyl-1H-
s pyrazolof3 d-d ipyrimidin-1-
,f;*"{-\m vijexahydrocecopentalcipyreol-2{1H)-
it Syl : yprop-2-yir-t-one
o ” |
«Mo 33
.}»«,\
\I’“ ’
&
12 1-{5-(4-amino- v(%—me,t}m\w%—
pf‘mmg phenyly-15 RS
dlpyrimid
yhhexahydrocyclopentalcjpyrrol-2{1H]}-
yiiprop-2-en-l-oneg '

13 d-{1-{2-
acrylovioctabydrocy dn?enm%ﬁ]pvrml-v vij-
4-amino-1H- pvmzo]cj 3d-d ipyrimidin-3-yi)-

N-{pyridin-2-yijbenzamide
i
N
L
v
o

16
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A“;‘-‘.‘
14 73
- . o //

1-{5-{4-amino-3-{2-phenylbenzo]dthiazol-6-
yi)-1H-pyrazolo]3.4-djpyrimidin-1-
yvhhexahydrocydopentalclpyrrol-2{1 Hj-
yhprop-2-en-1-one

1-{5-{4-amino-3-{benzo[d [|1,3]dioxol-5-yl)-
1H-pyrazolof 3, 4-dlpyrimidin-1-
yijhexahydrocydapentalclpyrrol-2(1H)-
vijprop-2-en-1-gue

1-(5-{(4-amino-3-{4-{F-methvl-1 3 4-oxadiazol-
2-ylyphenyli-1H-pyrascio] 34-dlpyrimidin-1-
ylthexahydrocyclopentalcjpyrrol-2(1H)-
vliprop-2-en-1-one
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o (d-amino-3-{benzo{dloxazol-6-yi)-1H-
pyrazolo{34-dipyrimidin-1-
vhhexahydrocyclopentalcipyrrol-2(1H)-
yhprop-2en-l-one

18

 3{&-phenoxyphenyl)-1-(2-
{vinylsulfonylloctahydrocyclopentalc]pyrrol-
S-yl)-HH-pyrazolo[3,4-d]pyrimidin-4-amine

19

1-{5-{4-aming-3-{ 2«phm’ylﬁvmzogéiifli;}mm! b
1
lopentalejpyreal-201HY)-
yhprop-Z-en-1-one

yi-1H-pyr {3 4-dipyrimidin-1-

yhhexahvdr

18
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20 Ne. ‘*ﬂﬁ"“g 1-{5-{4-amino-3-(2-phenoxybenzoldthiazol-

éyli-tH-pyrazolo]34-djpyrimidin-t-
viyhexahydrocvchopentajcipyrrol-2(1H) -
yhprop-2-er-1-ome '

21 1-{5-{4-amino-3-{4-(L-methyl-TH-pyracel-4-
yhphenyl-1H-pyrazolo[34-d]pyrimidin-1-
yihexahydrocydopentajc]pyrrol-2(1H)-
vhprap<2-en-1-one

I-(5-{4-amino-3-{bermofdloxazol-5-y - 111
pyrazolol3 4-dipveimidin-1-
yihexehydrocyclopentalclpyrrol-2(1H)-
yhiprop-2-en-1-one

23 N ‘1-:(57{:1~an1imr~3«[2»1}11éﬂ}i;ﬁbenzo{é](?mm’%-fr
' v - yI1H-pyrazolo]34-djpyrimidin-1-
@«N ' yhhexahydrocydopentalejpyrrol-2{1H)-

viyprop-2-en-1-one

19
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24

{E}1-{3-[4-amino-3-(d-pheroxyphenyl}- TH-
pyrazole]34-dipyrimidin-1-

vhhexahydrocydopentalcipyrrob-2(1Hy-vi)- |

d-{dimethylaminobut-2-en-1-ong :

9-(2-acrvioyloctabydrocyclopentalclpyrrol-5- -
yli-G-amino-7-(4-phenoxyphe
dibydro-4H-purin-8{9{}-one

26

e

1-{5-(4-amiino-3-(4-{5-(pyridin-2-y

oxadiazob-Z-yliphenyl)-1H-pyrazolof3.4-
dipyrimidin-1-

vhbiexahydrocvelopentaleipyrool-2(TH)-

viyprop-2-en-1-omne

1-(5-{4-amino-f-bromo-5-(4-phenaxy phenyl)-
TH-pyrrolof2,3-dpyrinvdin-7-
yhhexahydrocydopentale]pyrrol-2(1H)-
yijprop-2en-1-one ‘
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(E)-2-(5-{4-amino-3-{d-phenoxyphenyl)-1H-
pyrazol

ui3,4-djpyrimidin-I-
- vhectahvdrocydopentalclpyrrole-2-
- carbonyl)-3-cyclopropylacrylonitrile

20

4-{1-{2-
acrvlovioctabydrocyelopentalclpyrrod -S-yi)-
$-amino-1H-pyrazolof3,4-djpyrimidin-3- yi}
2-methony-N-{Emethylpyridin2-

vhbenzamide

: 4-{1-(2-
acrvivvicctabvdrocydopentalc]pyrrol -5yl
4-amiro-1H-pyrazolol34-dipyrimidin-2-vlp

N-{g-methyipyridin2-vlibenzamide

l {B-fd-amino-5-{4-phenaxy pheny-7H-
prrralo)2,3-d]pyrimidin-7-
yi}?m:mhyvd rocyclopentalcipyriol-2(1H}-
vhprop-2-en-1-one

21




WO 2015/132799

PCT/IN2015/000063

N-{4-{1-2-
acrylevloctahydrocyclopentalclpyrrol-3-y)-

4-amino-1H-pyrazolo]3,4-djpyrimidin-3-
yvhphenylpicolinamide

S

G-amino-7-(4-phenomorphenyh)-9-(2-
(vinylsulforyDoctahydrooy clopentalc]pyrrol-
S-vi}-TH-purin-BOHone

34

4-(1-{2-
acrylovloctabydrocyclopentajcpyrrol-5-1)-
F-amino-1H-pyrazola3,4-djpyrimidin-3-vij-

N-{benzofdijthiazol-2-yibenzamide

N-(4-{1-{2-
' aﬁtr}%{}yinclahyd rmﬁj;(:% {:;’?ﬂ;:-iﬂa %_f:]p}'rrc:ﬂw:‘%w}-’ -
d-amino-1H-pyrazole]3d4-djpyrimidin-3-
yliphenylpyrazine-2-carboxarnide

22




WO 2015/132799 PCT/IN2015/000063

36 1-(5-(4-amino-3-(2,2-
difluorcbenzold][1,3ldioxol-5-y1)-1H-
pyrazolo]34-djpyrimidin:1-
yhhexahydrocycopentalc]pyrral-2(1 H)-
yiprop-2-en-1-one

-
<3

4-(1-(2- .

acryloyloctahvdrecydopentale]pyrrol-5-vi)y-

d-aming-1H-pyrazolo[3 4-djpyrimidin-3-yiy-
N-{pyrazin-2-yl)benzamide

5 N1
acrylovlectahydrocyclapentajc]pyrrol-5-vij-
d-arnine-1H-pyrazolo]34-djpyrimidin-3-

yliphenyljbenzamide

| {5-(4-amino-3-(4{5-{pyridin-2-vi}-1,3,4-
thizdiazal-2-yhphenyl)-TH-pyrazalo{3.4-
dpyrimidin]-

vhhexahyd gy clopentalcipyrral-2(1H}
yl)prop-2-en-1-one

23
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4142~ 7
acrvioyioctahydrocyclopentaje]pyrrol-3-v1)-
d-smino-TH-pyrazolo]3,4-d jpyrimidin-3- yi}}

N-{4-{trifluoromethylipyridin-2-
vijbenzaride

41

{ZFmethyl 4-{1-(2-
acryloyloctahydrocyclopentalc]pyrrol-5-y1)-
d-amine-1H-pyrazolo{34-d jpyrimidin-3-yli-

Ne{4-rethylpyridin-2-viibenzimidate

42

G- 1-{2-
acrytoyioctabydrocyclopentalc)pyrrol-5-yi)-
4-arrine-1H-pyrazolol3, 4-djpyrimidin-3-vl)-

N-{d-methylpyridine2-yBricotinamide

43

1-(5-{4-amino-3-(4-(pyridin-2-yloxy)phenyl)-

1H-pyrazolo] 3 4-d]pyrimidin-1-
yithexahydrocydopentalclpyrrol-2(1H)- -
vhprop-2-em-T-one '

24
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(E)-4-(d-amino-1-{2-{4-{dimethylamino)but-2-
enoylhoctahydrocyclopentafejpyrrol-5- i)
PH-pyrazoto]3,4-d jpyrimidin-3-v1-N-
{pvridin-2-ylbenzamide

45

(Ey-d-(d-amino-1-(2-{4-{dimethylamino)but-2-
enoyljoctahydrocyclopentafelpyrrol-3-y1)-
1H-pyrazoln]3.4-dlpyrimidin-3-y13-N-{4-
methylpyridin-2-yhibenzamide

£6

1-{G-{$-aming-3-(4-(5-(pyrazin-2-v1)-1,3.4-
thiadiazol-Z-ylphenyli-TH-pyrazoloj3,4-
dipyrimidin-1-
yhhexehydrocy dopertalcipyrrol-2(1H]}-
vil pmp—Z&jzn-‘? R

&7 B

ot
N /‘1:”’
i

}\(‘ KK o~
by o o
LY

(E)-1-(5-{4-amine-3-(4-(pyridin-2-
yloxyyphenylj-1H-pyrazolo[3 4-d]pyrimidin-
I-yljhexahydrocyclopentalcpyrrol-2{1H)-

- ¥l-4-{dimethylaminojbut-2-en-F-one

25
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(Ey-1-{5-{4-amino-3-(&-phenoxyphenyli-1H-
pirazolo]34-dipyrimidin-1-
yhhexahvdrocyclopentalelpyrrob-2( THyl)-
4-{dimethylaming)but-2-en-1-one

18

49 NN (E)-4-(4-amino-T-{2-{4-(dimethylaminoibut-2-
o x:?:;?‘ | enovioctahydrocydopentalclpyrral-5-yl)-
b 1H-pyrazolof3,4-d]pyrmidin-3-y1)}-N-

{pvrazin-2-ylibenzamide

50 (Z)-methyl 4-(d-amino-1-(2-[(E)-4-
(dimethylaminojbut-2-
enayHoctahydrocyclopentafc]pyrrol-5-yl)-
1H-pyrazolol34-d]pyrimidin-3-y1)-N-{4-
methyvipyridin-2-yDbenziridate
51 A {E)-4-(4-amino-1-(2-(4-(dimethylamino)but-2-
{**\? "é\«}m enoyDoctahydrocydopenta[clpyrrol-5-vl)-
Wity N - 1H-pyrazolo[3,4-dpyrimidin-3-yi}-N-{4-
E: "gw%\ : (trifluoromethylpyridin-2-yl)benzamide
o
L
oo
& -7

26
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52 . 1-{5-{4-amino-3-(4-(pyridin-3-yloxy)phenyl)-
g.{\? " 1H-pyrazolo[3,4-d]pyrimidin-1-
G N ylihexahydrocyclopentalclpyrrol-2(TH)-
PN ' yhprop-2-en-1-one
LI y
e
o
&
N
r} ‘“ﬁs
33

[{E}-1-{o~(4-amino-3-{4-{pyridin-3-
vloxy)phenyvly-1H-pyrazolo]3,4-d)pyrimidin-
T-yhhexahvdrocyclopentalclpyrrol-2(11H)-
vlrd-{dimethylamino)but-2-en-1-one

54 Y, (12
"“4:5?2 E N N 3 g p - g oa
& acx}fifx:@'] mt‘a hydrocyclopentalc] pm(ﬂ By
L d-gmino-1 H-pyrazolo]|34-djpyrimidin-3-y1)-
y N " - - S . p o ¥
= g?,:fp Ne-methyl-N-{¢-methylpyridin-2--
R yhbenzamide
W
&,? ,é\)
k.‘,“\;)
PS4
ﬁ‘i"
55 S {(E)-d-{d-amino-T-{2-(3-{dimethylaminojbus-2-
£ 7 .

enoyhoctahydrocyclopentafcpyrrol-3-vl)-
TH-pyrazolo[3,4-djpyrimidin-3-y{})-N-
methyl-N-{4-methylpyridin-2-yhbenzamide

27
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56 &

i o
N K

s
PN )
Ul
Q'N_»- 2’6‘

e,

7

4 }
Ty

I %

{E}-1-{3{d-amine-3-{4-G-{pyrazin-dvl)-1,34-
thiadiazol-2-yljphenyl}-1 H-pyrazolo{34-
dipyrimidin-1-
ylthexalyydrocyclopentalclpyrrol-2(1H)-yl)-
d-{dimethylaminoibut-2-en-1-one

(E3-1-(5-{d-amino-3-{4-{5-[ pyridin-2-y1}-1,3.4-
oxadiazol-2-vhphenyl)-TH-pyrazolo{34-
dipyrimidin-i-
vlihexahydrocydopéntajc)py rrol-2{1H)-y1)-
d-{ebimethylaminojbut-2-en-1-one

1

or pharmacéutically accéptable salts of any of the compounds above.

Following is a list of abbreviations used in the description of the preparation of the

compounds of the present invention:

ALL: Acute lymphoblastic leukemia
ATP: Adenosine triphosphate

BTK: Bruton’s Tyrosine Kinase

bs: broad singlet

CLL: Chronic lymphocytic leukemia

CDC13: Deuterated chloroform
CHClj5: Chloroform

d: doublet”

dd: doublet of doublet

dt: doublet of triplet

- DCM: Dichloromethane

DMAC: N,N-(Dimethylacetamide)
DMAP: 4-(Dimethylamino) pyridine

28
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DME: N,N-Dimethy! formamide
DMSO: Dimethy! sulfoxide
EDTA: Ethylenediaminetertraacetic acid
EtOAc: Ethyl acetaté
5 EtOH: Ethanol
HCl(g): Hydrogen cHldride (gas)
KzC‘OQ,I Potassium éérbonate
‘MeOH: Methanol |
m: multiplet
10‘ mmol: millimoles
(Jg : microgram
MS: Mass spectrum
NHL: Non~H0dgkin_"-s lymphoma
Na,CO;: Sodium carbonate
15 ng:nanogram
| NIS: N-iodosuccinimide
'H NMR: Protoﬁ nuélear magnétic resonance
Pet ether: Petroleum:ether, boiling range (60-80 °C)
POCl;: Phosphorylc?mloride
20 s singlet '
t: Triplet
td: triplet of doublet
THF: Tetrahydrofuran
TLC: Thin layer chromatography
25  The novel compounds of the present invention can be prepared »~_u$ing the reactions
and techniques described  below, together with conventional techniques known to
~ those skilled in the art of organic synthesis, or variations thereon as appreciated by

those skilled in the art.

29
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The reactions can be performed in solvents vappropriate to the reagents and
maierials employed and suitable for the transformations being affected. Preferred
methods include, but not limited to those described below, where all symbols are as
defined earliér unless and otherwise defined below,

The éompounds of the formula (I) can be prepared as described in schemes
below along With suitable modifications/variations which are well within the scope of

a person skilled in the art.

. B : ) H H
NC OEt  Hydrazine hydrate HN N Formamide K/N N,
N/ LN _ N
. - / R N /
NC : NC .
o (i) NH, (i
o X__ P NH
N ﬁ R; g 2]
NIS g N v) N7
—_— N Ay —_— LN
DMF, I Base, DMF N ]\‘I
NH, iy Ro-Pg
(iv)
NH
| NH, NH, | R;-Cl 2 U
(vii) : NN Deprotection TS N ( (x) ]\i\ N
= l ,N . , ,N A
U-B(OH), kN/ N : kN’ N Teapcm N I\lf{ 2
B \ ' 27183
R
R2‘Pg 2

(viii) & (%) @

Scheme I:

Wherein ‘U’, Ry and R; are as defined earlier. Compound of formula (I) can‘
be preparedg by variety of methods familiar to those skilled in art. Compound of
formula (i) was transformed into compound (ii) by reacted with hydrazine hydrate
(Scheme-I).-Compound of formula (ii) was cyclized using formamide to afford the
compound o?f formula (iii). Compound (iii) was reacted with N-iodosuccinimide to
get compourfd (iv). Compound (iv) reacted with compou>nd (v) using different base to

furnish the cbmpound of formula (vi). Compound (vi) can subjected to Suzuki type of
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25

reaction, with compound (vii) using suitable catalysts, base and appropriate solvents

to obtain compound of formula (viii). The deprotection of compound (viii) gives

| compound (ix). Compound (ix) is reacted with optionally substituted acid chlorides

(x) to obtain compounds of formula (I).

The examples and preparations provrded below further illustrate and

éxemphfy the compounds of the present mvent_lon and methods of preparing such -

- compounds. It is to be understood that the scope of the present invention is not

limited in any way by the scope of the following examples and preparations. In the
following examples molecules with a single cl‘firal center, unless otherwise noted, .
exist as a racemic mixture. Those molecules with two or more chiral centers, unless
otherwise noted, exist as a racemic mixture of diastereomers, Sing-le
enantiomers/diastereomers may be.obtained by ﬁethods known to those skilled in the
art.

The compounds of formula (I) may also be synthesized as described in
Scheme II. wherein ‘U’, R, and Rj are as defined earlier. Compound (i) may be
continently prepared by variety of methods familiar to those skilled in art. Compound
(i) was transformed into compound (ii) by roacting with dibenzyl amine using
different bases. Compound of formula (ii) was reacted with different protected
cycloalkyl amines (iii) using suntable bases to furmsh compound (iv). Compound (iv)

was reduced to amine to afford the compound (v). Compound (v) was reacted with

vTrlphosgene to get the compound (vi). Compound (vi) was deprotected to using

‘Pd(OH), to afford compound (vii). Compound (vii) was reacted with different

Boronic acid to obtain compound (viii). Compound (viii) was deproted using suitable -

~ acid to get the compound (ix). Compound (ix) was reacted with optionally substituted

acid chlorides using base to obtain compound of formula (I).
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Scheme 1I
el Bn\N,Bn Bn\N,Bn
HZN\R,Pg
N{J\/[No2 Bn,NH AN 5 NIJ\INOZ Fe.NH,C
e - TEADCM Lo Teadone Sy Ny FORRO
R,
i i v £9
Bn\ Bn., . .Bn o .
NH, Triphosgene N . NH, :
: AR Hepdonge - 1E R uson,
k  peeapvap U I =0 " meon B [ R——
: \ DMF
R2 Pg Ra-pg v - Rz-pg
v Coovi vii
NH, NH; - Ny
Cl—R, N XN
t o )\/[ )= — CE =0
k Deprotectlon TEA/DCM N N
. L
R2 Pg 2 R3
viii ix : |

The cdmpouﬁds of formula (I) may also be syhthesized as desci‘ibed in
Scheme III. wherein ‘U’, R, and R; are as defined earlier. Compbund (i) may be
continently prepared by variety of methods familiar to those skilled in art. Compoﬁnd
(i) was transformed into compound (ii) using Arﬁmonia. Compound (ii) reacted With
compound (iii) using different base to furnish the compound of formula (iv).
Compound (iv) can be subjected to Suzuki type of reactior;,,“with compound (v) using
suitable catalysts, base and appropriate solvents to obtain bémpound of formula (vi).
Compound (vi) can be halogénated to afford compound:(vii). The deprotection of
compound (vii) ‘gives compound (viii). Compound (viii)fis reacted with optionally

substituted acid chlorides to obtain compounds of formula (I).
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Scheme 111

Compounds of the present invention can be isolated either as free amine form

or as a salt corresponding to the acid used such as trifluoroacetic acid, hydrochloric

‘acid, hydrobromic acid, oxalic acid, maleic acid, fumeric acid, succinic acid, p-

toluene sulfonic acid or benzene sulfonic acid. The compounds can be purified where
ever required, by recrystallization, trituration,’ precipitation, preparative thin layer
chromatography, flash chromatography or by piiéparative HPLC method.

.The compounds of the present inventi(}n can be used either alone or in
combination with one or more therapeutic agents or pharmaceutically acceptable salts
thereof. Such use will depend on the condition of the patient being treated and is well
within the scope of a skilled practitioner. |

The invention is further illustrated by the following non-limiting examples
which describe the preferred way of catrying out the present invention. These are
provided without limiting the scope of the present invention in any way.

'H NMR spectral data given in the examples (vide infra) are recorded using a

400 MHz_spectrdmeter (Bruker AVANCE-400) and reported in & scale. Until and
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otherwise mentioned the solvent used for NMR is CDC]3 using TMS as the internal

standard.
Example: 1

5  Synthesis of 1-(5-(4- ammo -3-(4- phenoxyphenyl) 1H-pyrazolo[3,4-d]pyrimidin-1-
yDhexahydrocyclopenta[c]pyrrol-2(1 H)—yl)prop-2-en— 1-one (compound No: 1)
Synthesm of titled compound was carrled out as described in Scheme- IV and step-
wise procedure is described below.

10
Scheme-IV:

| o)
NHZ 1 : NHZ l NHZ
N™ 1 a NN
Cﬁ* LN
. NN N” N :
. H : }[O)z
HO VBoc '
1 5
2 .

’ . L0

NIkN y V cn/lOJ\/ )N%’\p

Step-1: Synthesis of tert-butyl 5—(4-émino-3-iodo-1H-pyrazolo[3,4-d]pyrimidinl1-

Boc

N

15 ybhhexahydrocyclopenta [c]pyrrole-2(1H)-carboxylate (3)
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Intermediate 1 (2.0 g, 7.66 mmol), prepared as per general process disclosed

“in US 2012/0088912 and triphenylphosphine (6.53 g) were mixed together, in THF

(20 mL). Tert-butyl 5-hydroxyhexahydrocyclopenta[clpyrrole-2(1H)-carboxylate 2
(3.4'7 g, 15.32 mmol) was added to the mixture followed by the addition of

diisopropy! diazodicarboxylate (2.26 mL, 11.49 mmol). The reaction mixture was

stirred at room temperature overnight, filtered and concentrated. The residue obtained

was purified by flash chromatography (CH,Cl,/MeOH = 98./2) to get intermediate 3
as a white solid (2.75 g, 76% Yield). "H NMR (DMSO-dg, 400 MHz) 5 ppm: 1.40 (s,
9H), 1.94-2.00 (m, 2H), 2.17-2.24 (m, 2H), 2.82-3.00 (m, 2H), 3.10-3.14 (m, 2H),
3.45-3.50 (m, 2H), 5.27-5.30 (m, 1H), 8.29 (s, 1H). MS (ESI-MS): m/z 471.10
(M+H) ™. | |

Step-2: Synthesis of tert—butyl5-(4-amino—3—(4-phenoxyp§henyl)-]H-pyrazdlo[3,4-
d]pyrimidin-1-yl)hexahydrocyclopenta[c]pyrrole-2(1H)-carboxylate (5)

-

Boc
To a stirred solution Intermediate 3 (2.7 g, 5.74 mmoAl), dissolved in dry DMF
(27 mL), PdCly(PPhs), (0.4 g, 0.57 mmol), 4-phenoxyphenylboronicacid 4 (1.84 g,
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8.61 mmol) and KHCO; (3.44 g, 34.46 mmol) was added. The reaction mixture was
heated at 90 °C for 2 hrs, under N, atmosphere. Mixture was cooled to room
temperature, diluted with water (50 mL) and extracted With EtOAc (3 x 50mL). The
c_orhbined organic layer was washed with water (2 x 25:E mL) and brine solution (25
mL), dried over Na,SOy, and concentrated to dryness. The residue obtained was
purified by cqlumn chromafography.(using O-S%metﬁanol in DCM as a mobile -
pha“se) to obtaiﬁ Intermediate 5 as an off white solid (2.2 g, 74% Yield). '"H NMR

" (DMSO-ds, 400 MHz) & ppm: 1.48 (s, 9H), 1.98-2.04 (m, 2H), 2.27-2.34 (m, 2H),

2.89 (s, 2 H), 3:13-3.17 (m, 2 H), 3.47 (q, 2H, J =8.0 Hz), 5.36 (q, 1H, J =8.0 Hz),
7.10-7.14 (m, 4H), 7.144-7.20 (m, 1H), 7.40-7.43 (m, 2H), 7.65-7.68 (m, 2H), 8.23
(s, 1 H). ESI-MS (ESI-MS): m/z 535.23 (M+Na)*. |

Step-3: Synthesis of 1-(octahydrocyclopenta[clpyrrol-5-yl)-3-(4-phenoxyphenyl)-

| 1H-pyrazolo[3,4-d]pyrimidin-4-amine (6)

To a solution of Intermediate 5 (2.1 g, 4.09 mrﬁol) in CH,Cl, (40 mL) was
added TFA (1.25 mL, 16.37 mmol). After stirring 2 hrs at room temperatﬁre, the
solvent was removed and the residues were dissolved in a mixture of ethyl acetate (50
mL) and dilute aq. K,CO;. The organic layer was separated, dried over MgSOs,
filtered and concentrated to provide Interrhediate 6 as a white solid (1.2 g, 71%
Yield). "H NMR (400 MHz) & ppm: 1.92-1.96 (m, 2H), 2.31-2.39 (m, 2H), 2.74-2.78
(m, 2H), 2.89-2.30 (m, 2H), 3.12-3.20 (m, 2H), 5.43-5.37 (m, 1H), 7.11-7.20 (m, SH),
7.41-7.45 (m, 2H), 7.64-7.66 (m, 2H), 8.24 (s, 1H); MS (ESI-MS): m/z 413.20
M. -
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Step-4: Synthesis  of  1-(5-(4-amino-3-(4-phenoxyphenyl)-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)hexahydrocyclopenta[c]pyrrol-2(1H)-yl)prop-2-en-1-one,

compound No: 1

To a solution of Intermediate 6 (1.1 g, 2.66 mmol), dissolved in CH,Cl, (30

mL), tri-ethyl amine (1.11 mL, 8.00 mmol) was added followed by addition of acryl

chloride (0.2 mL, 2.53 mmol). The reaction was stopped after 2 hrs. The reaction

mixture Was washed with water and then with brine. The organic layer was separated,

10  dried over MgSOy, ﬁltefed and concentrated. Residue obtained was purified by flash

chromatography (using CH,Cl,/MeOH=25/1, as a mobile phase) to get compound 1

as a white solid (0.75 g, 60% Yield). '"H NMR: (CDCL3, 400 MHz): 6 8.36 (S, 1H),

7.66-7.62 (m, 2H), 7.37-7.41 (m, 2H), 7.13-7.20 (s, 3H), 7.07-7.09 (m, 2H), 6.36-6.50

(m, 2H), 5.68—5.7.1’/(n'1, 1H), 5.53-5.59 (m, 3H), 3.82-3.87 (m, 2H), 3.45-3.53 (m, 2H),

15 3.10-3.21 (m, 2H), 2.50-2.58 (m, 2H), 2.11-2.17 (m, 2H); ESI-MS: (+ve mode)
467.20 (M+H)" (100 %); UPLC: 98.09 %. |

Example: 2
Synthesis of 4-(1-(2-acryloyloctahydrocyclopenta[c]pyrrol-5-yl)-4-amino-1H-

20 pyrazoloi3,4-d]pyrimidin—3—yl)—N-(pyridin-2—yl)benzamide (compound No: 13)

Synthesis of titled compbund was carried out, as described in Scheme-V and

step-wise procedure is described below.
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Scheme-V:

NH; |

N :
ljj:f’“ —

NN ; :
1 "HO NBoc -

Step-1: Synthesis of tert-butyl 5-(4-amino-3-iodo-1H-pyrazolo[3,4-d]pyrimidin-1-
5  ylhhexahydrocyclopenta [c]pyrfol_e-Z(lH)-carboxylate 3)

NH2 l
N™ "N\
m N
2
N.
N
Boc

Intermediate 1 (0.22 g, 0.851 mmol). and triphenylphosﬁiiine (0.71 g) were

mixed together in THF (10 mL). Tert-butyl 5-hydroxyhexahydrocyclopenta[c]

10  pyrrole-2(1H)-carboxylate 2 (0.38 g, 1.7 mmol) was added to the reaction mixture
followed by the addition of diisopropyl diazodicarboxylate (0.24 mL, 1.22 mmol).

38



WO 2015/132799 PCT/IN2015/000063

10

15

20

The reaction -mixture was stirred at room temperature overnight, filtered and

concentrated. The residue obtained was purified by flash chromatography

(CHZClz/MeOH = 98/2) to get intermediate 3 as a white solid (0.3 g, 76% Yield). 'H
NMR (DMSO}dé, 400 MHz) & ppm: 1.40 (s, 9H), 1.94-2.00 (m, 2H), 2.17-2.24 (m,

- 2H), 2.82-3.00 (m, 2H), 3.10-3.14 (m, 2H), 3.45-3.50 (m, 2H), 5.27-5.30 (m, 1H),

8.29 (s, 1H). MS (ESI-MS): m/z 471.10 (M+H) *.

Step-2: Synthesis of tert-butyl 5-(4-amino-3-(4-(pyridin-2-ylcarbamoyl)phenyl)-1H-
pyrazolo[3,4—d]pyrimidin—1-yl)hexahydrocyclopenta[c] pyrrole-2(1H)-carboxylate (5)

N /

o}
NH

Boc

To a stirred solution of intermediaté_‘3 (0.3 g, 0.638 mmol), dissolved in dry
DMF (3 mL) were added PdCL(PPhs), (0.089 g, 0.127 mmol), (4-(pyridin-2-
ylcarbarhoyl)ﬁhenyl)boronic acid 4 (0.31 g, 0.95 mmol) and KHCO; (0.340 g, 3.56
mmol). The réaction mixture was heated at 90 °C for 2hrs, under N, atmosphere.
Mixture was cooled to room temperature, diluted with water (50 mL) and extracted
with EtOAc (3 x 50mL). The combined 'orga‘nic layer was washed with water (2 x 25
mL) and brine solution (25 mL), dried over Na,SO4 and concentrated to dryness. The .
residue obtained was purified by column chromatography (silica gel, 0-5% methanol
in DCM) to obtain intermediate 5 as an off white solid (0.25 g, ‘.72.56 % Yield). 'H
NMR (DMSO-dg, 400 MHz) & ppm: 1.59 (s, 9H), 2.11-2.17 (m, 2H), 2.49-2.57 (m,
2H), 3.07-3.09 (m, 2 H), 3.28 (bs, 2H), 3.64 (bs, 2H),.5.55 (q9,-1H, J =8.0 Hz), 7.11 (q,
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1H, ] =8.0 Hz), 7.78-7.81 (m, 1H), 7.82 (m, 2H), 8.10 (d, 2H, J=8.0Hz), 8.35 (m,
1H), 8.41-8.43 (m, 2H), 8.63 (s, 1H). ESI-MS (ESI-MS): m/z 541.41 (M+H)".

Step-3: Synthesis of  4-(4-amino-1-(octahydrocyclopentafc]pyrrol-5-yl)-1H-
pyrazolo[3,4-d]pyrimidin-3-yl)-N-(pyridin-2-yl)benzamide (6)

To a solution of Intermediate 5 (0.25Hg, 0.462 mmol) in CH,Cl, (10 mL), TFA
(1.0 mL, 15.87 mmol) was added and the reaction mixture was stirred for 2 hrs at
room temperature. The solvent was removed and the residue obtained was dissolved
in a mixture of ethyl acétate (50 mL) and dilute aq. K,CO;. The organic layer was
dried over MgSQs, filtered and concentrated to get Intermediate 6 as a white solid
(0.13 g, 63.85% Yield). 'H NMR (DMSO-ds, 400 MHz) & ppm: 1.15-1.23 (m, 2H),
2.32-2.37 (m, 2H), 2.54-2.58 (m, 2H), 2.93-2.97 (m, 2H), 3.24-3.29 (m, 2H), 5.33-
5.37 (m, lki), 7.16-7.19 (m, 1H), 7.77 (q, 2H, J='12.0Hz),:7.84-7'.88 (m, 1H), 8.18-
8.20 (m, 2H), 8.22-8.24 (m, 1H), 8.25-8.30 (m, 1H), 8.4‘(3‘-8.41 (m, TH), 10.83 (s,
1H); MS (ESI-MS): m/z 441.15 (M+H)".

| Step-4: Synthesis of 4-(1-(2-acryloyloctahydrocyclopenta[c]pyrrol-5-yl)-4-amino-

1H-pyrazolo[3,4-d]pyrimidin-3-yl)-N-(pyridin—2-yl)ber_12amide; compound No: 13
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To a solution of Intermediate 6 (0.13 g, 0.295 mmol), dissolved in CH,Cl, (30
mL) and tri-ethyl amine (0.090 g, 0.886 mmol), acryl chloride (0.026 g, 0.295 mmol)‘

was added and the reaction mixture was stirred for 2 hrs. The reaction mixture was

washed with water and brine solution. The organic layer was dried over MgSOs,
filtered, concentrated and residue obtained was puriﬁed by flash chromatography,
using CH,Cl,/MeOH (2571) to get compound 13 as.a white solid (0.03 g, 20.58 %
Yield). "H NMR: (CDCl;, 400 MHz): & 8.72 (s, 1H), 8.43 (d, 1H, J = 6.4 Hz), 8.39
(s, 1H), 8.35-8.34 (m, 1H), 8.13 (d, 2H, J = 8.4 Hz), 7.88 (d, 2H, J = 8.4 Hz), 7.83-
7.79 (m, tH), 7.14-7.11 (m, 1H), 6.49 (dd, 1H, J, = 10.0 Hz, J, = 16.8 Hz), 6.42 .(dd,
1H, J; =2.4 Hz, J, =16.8 Hz), 5.72 (dd, 1H, J, = 2.8 Hz, /, = 10.0 Hz), 5.61-5.55 (m,
3H), 3.89-3.84 (m, 2H), 3.57-3.47 (m, 2H), 3.24-3.21 (m, 1H), 315-3.12 (m, 1H),’
2.60-2.52 (m, 2H), 2.21-2.14 (m, 1H); ESI-MS: (+ve mode) 495.4 (M+H)" (100 %);
HPLC: 99.09. |

'vaample: 3

Compound 2: (1 -(5-(4-amino-3-(benzo[d]thiazol—6-yl)-1H-pyrazolo[3,4—d]
pyrimidin- 1 -yhhexahydrocyclopenta[c]pyrrol-2(1H)-yl)prop-2-en-1-one
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H NMR:‘t (CDCl3, 400 MHz): & 9.11 (s, 1H), 8.41 (s, 1H), 8.34-8.30 (m, 2H), 7.87
(dd, 1H, J; = 1.6 Hz, J, = 8.4 Hz), 6.49 (dd, 1H, J, = 9.6 Hz, J, = 16.8 Hz), 6.42 (dd,
1H, J; =2.8 Hz, J, = 16.8 Hz), 5.72 (dd, 1H, J; = 2.4 Hz, J, = 9.6 Hz), 5.64-5.57 (m,
1H), 5.50 (bs, 2H), 3.89-3.84 (m, 2H), 3.57-3.47 (m, 2H), 3.25-3.20 (m, 1H), 3.17-
3.11 (m, 1H), 2.62-2.54 (m, 2H), 2.22:2.13 (m, 2H) ; ESI-MS: (+ve mode) 431.9
(M+H)" (100 %); HPLC: 96.04 %.

Example:4

Compound 3: 1-(5-(5-((4-amino-3-(4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin
-1-yl)methyl)pyridin-2-yl)hexahydropyrrolo[3,4-c]pyrrol-2(1H)-yl)prop-2-en-1-one

(@]

\'N ‘ .
\ » N\%\
N
N/ =
| X
'H NMR: (DMSO-ds, 400 MHz): 6 8.27 (S, 1H), 8.11-8.09 (m,1H), 7.63-7.61 (m,
2H), 7.44-7.40 (m, 1H); 7.48-7.44 (m, 2H), 7.19-7.17 (m, 1H), 7.13-7.09 (m, 5H),

6.56-6.49 (m, 1H), 6.44-6.41 (m, 1H), 6.11-6.06 (m, 1H), 5.64-5.61 (m, 1H), 5.39 (s,
2H), 4.41-4.39 (m, 2H), 3.81-3.80 (m, 1H), 3.64-3.57 (m, 2H), 3.46-3.45 (m, 2H),

©3.19-3.16 (m, 2H); ESI-MS: (+ve mode) 559.35 (M+H)" (100 %); HPLC: 95.82 %.
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Example:5
Compou'nd 4: 1-(5-(2-(4-amino-3-(4-phenoxypheny!)-1H-pyrazolo{3,4-d]pyrimidin-
1-yl)ethyDhexahydropyrrolo[3,4-c]pyrrol-2(1H)-yl)prop-2-en-1-one '

N

-
'H NMR: (CDCls, 400 MHz): & 8.37 (s, 1H), 7.65 (dd, 2H, J; = 2.0 Hz, .J, = 6.4 Hz),
7.40 (t, 2H, J = 4.4 Hz), 7.18-7.13 (m, 3H), 7.09 (d, 2H, J = 7.6 Hz), 6.37-6.27 (m,

- 2H), 5.61 (dd, 1H, J; = 3.6 Hz, J», = 9.2 Hz), 5.41 (bs, 2H), 3.79-3.68 (m, 2H), 3.35

(dd, 1H, J; = 48 Hz, J, = 12.8 Hz), 327 (dd, 1H, J, = 4.8 Hz, J, = 10.4 Hz), 3.08-
3.05 (m, 1H), 2.96 (t, 1H, J = 6.0 Hz), 2.89-2.86 (m, 1H), 2.77-2.75 (m, 1H), 2.70-
2.57 (m, 4H); ESI-MS: (+ve mode) 496.15 (M+H)* (100 %),; HPLC: 96.62 %.

Example:6

Compound S: 1;'-(5—(4-amino—3—(2—methylbenzo[d]thiazol-6-yl)—lH—pyrazolo[3,4—d]'
pyrimidin-1 -yl)heiahydrocyclopenta[c]pyrrol-2(] H)-yl)prop-2-en-1-one )

Nt{
s
NH,
x
L
NP N

N

M
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'H NMR: (CDCl;, 400 MHz): 6 8.40 (s, 1H), 8.19 (d, 1H, J=2.0 Hz), 8.12 (d, 1H , J
= 8.4 Hz), 7.77 (dd, 1H, J, = 2.0 Hz, J; = 8.4 Hz), 6.49 (dd, 1H, J, = 10.0 Hz, J, =
16.8 Hz), 6.42 (dd, 1H, J; = 2.8 Hz, Jy = 16.8 Hz), 5.72 (dd, 1H,J; =2.4 Hz, J, = 9.6
Hz), 5.61-5.57 (m, 1H), 531 (bs, 2H), 3.89-3.83 (m, 2H), 3.56:3.47 (m, 2H), 3.24-

. 3.22 (m, 1H), 3.14-3.12 (m, 1H), 2.91 (s, 3H), 2.59-2.55 (m, 2H), 2.19-2.14 (m, 2H);

ESI-MS: (+ve mode) 446.0 (M+H)" (100 %),; HPLC: 95.09 %. -

Eiample:7 , : :
Compound 6: 1-(5-(4-amino-3- (benzo[b]thlophen 5- yl) 1H- pyrazolo[a 4 dj
pyrimidin-1- yl)hexahydrocyclopenta[c]pyrrol -2(1H)- yl)prop -2-en-1-one

'H NMR: (DMSO 400 MHz): § 8.24 (s, 1H), 8.16 (dd, 2H, J,= 6.0 Hz, J, = 4.4 Hz),
7.85 (d, 1H, J = 5.6 Hz), 7.65 (dd, 1H, J,= 8.4 Hz, J,= 1.6 Hz), 7.56 (d, 1H, J = 5.2
Hz),  7.62(dd, 1H, J= 10.4 Hz, J,= 16.8 H), 6.14 (dd, 1H, J;= 16.8 Hz, J,= 2.4
Hz), . 5.67(dd, 1H, J/= 10.0 Hz, J,= 2.4 Hz), 5.45-5.41 (m, 1H), 3.81-
3.76 (m, 1H), 3.66-3.60 (m, 1H), 3.54-3.50 (m, 1H), 3.42-3.35 (m, 1H),

© 3.00-3.08 (m, 1H), 23.00-2.98 (m, 1H), 2.38-2.31 (m, 2H), 2.09-2.04 (m, 2H); ESI-

MS: (+ve mode) 431.0 (M+H)" (100 %), 453.2 (M+ Na)* (25%); - UPLC: 98.53 %.
Example:8

Compound 7: 1-(5-(4-amin0—3-(2,3-dihydrobenzo[b]thiophen;S-yl)-lH-pyrazolo
[3,4-d]pyrimidin-1-yl)hexahydrocyclopenta[c]pyrrol-2(1H)-yl)prop-2-en-1-one
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'H NMR (DMSO-ds, 400 MHz) § ppm: 8.22 (s, 1H), 7.55-7.51 (m, 2H), 7.42-
7.38 (m, 2H), 6.65-6.58 (m, 1H), 6.16-6.11 (dd, 1H, J;=2.8Hz, J, = 17.2 Hz ), 5.68-
5.66 (m, 1H), 5.64-5.39 (m, 1H), 3.42-3.40 (m, 1H), 3.39-3.37 (m, 1H), 3.35-3.35 (m,

'1H), 3.32-3.30 (m, 3H), 3.10-2.83 (m, 2H), 2.82-2.80 (m, 2H), 2.33-2.29 (m, 3H),
2.04-2.03 (m, 2H); (ESI-MS): (+ve mode) 433.05 (M+H)".(100%), UPLC: 95.80%.

Example:9
Compound  8: 1-(5-(4-amino-3-(dibenzo[b,d]furan-3-yl)-1H-pyrazolo[3,4-d]
pyrimidin-1-yl)hexahydrocyclopenta[c]pyrrol-2(1H)-yl)prop-2-en-1-one

'H NMR: (DMSO 400 MHz): & 8.30-8.28 (m, 1H), 8.26 (s, 1H), 8.22-8.20 (m, 1H),
7.92 (d, 1H, J = 0.8 Hz), 7.75-7.69 (m, 2H), 7.58-7.54 (m, 1H), 7.46-5.43 (m, 1H),
6.66-6.59 (m, 1H), 6.14 (dd, 1H, J, = 2.4 Hz, J, = 16.8 Hz), 5.67 (dd, 1H, J, = 2.4 Hz,
J; = 10.4 Hz), 5.46-5.43 (m, 1H), 3.82-3.77 (m, 1H), 3.65-3.61 (m, 1H), 3.55-3.51
(m, 1H), 3.39-3.35 (m, 1H), 3.17-2.92 (m, 2H), 2.41-2.33 (m, 2H), 2.11-2.05 (m, 2H);

'ESI-MS: (+ve mode) 465.1 (M+H)* (100 %), 487.3 (M+Na)* (10%); UPLC: 95.50.
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Example:10 » _‘
_ Corﬁpound 9: N-(6-(1-(2-acryloyloctahydrocyclopenta[c]pyrrol-5-yl)-4-amino-1H--
pyrazolo [3,4-d],pyrimidin—3-yl)benzo[d]thiazol-2—yl)acétamide

N
NQS(\\S

"H NMR: (DMSO | 400 MHz): § 12.41 (s, 1H), 8.24 (s, 2H), 8.87-8.85 (m, 1H),

7.69-7.67 (m, 1H), 6.65-6.58 (m, 1H), 6.14 (dd, 1H, J, = 2.4 Hz, J, = 14.4 Hz), 5.66

(dd, 1H, J; = 1.2 Hz, J, = 10.4 Hz), 5.44-5.41 (m, 1H), 3.81-3.38 (m, 3H), 3.40-3.33

(m, 1H), 3.11-2.99 (m, 2H), 2.50-2.37 (m, 2H), 2.20 (s, 3H), 2.12-1.90 (m, 2H); ESI-
10 MS: (+ve mode) 489.3 (M+H)" (100 %), 511.0 (M+ Na)" (10%); UPLC: 95.29 %.

Example:11 :
Compound 10: 1-(5-(4-amino-3-(2-methoXybenzo[d]tbia291-6-yl)-1H-pyrazolo[3,4-
d] pyrimidin -1-yl)hexahydrocyclopenta[c]pyrrol-2(1H)-yl)prop-2-en-1-one

N

S

NH,
N7
| ~

N

15 : ' 0
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'H NMR (DMSO-dg, 400 MHz) & ppm: 8.23 (s, 1H), 8.17 (s, 1H), 7.79 (m, 1H, J=
8.4 Hz), 7.67-7.65 (m, 1H), 6.64-6.58 (m, 1H), 6.30-6.11 (dd, 1H, J,= 2.4 Hz, J, =
16.8 Hz ), 5.70-5.65 (dd, 1H, J; = 2.4 Hz, J; = 10.4 Hz ), 5.45-5.42 (m, 1H), 4.19 s,

* 3H), 3.80-3.76 (m, 1H), 3.62-3.53 (m, 1H), 3.40-3.38 (m, 1H), 3.10-2.83 (m, 1H),

2.82-2.80 (m, 2H), 2.36-2.32 (m, 2H), 2.06-2.05 (m, 2H); (ESI-MS): (+ve mode)

© 462.05 (M+H)+.(100%), UPLC: 95.22%, Ret. time = 3.09 min..

Example:12
Compound 11: 1-(54(4-amino-3—(4-phen0xyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
yhhexahydrocyclopenta[c]pyrrol-2(1H)-yl)prop-2-yn-1-one

1H NMR: (DMSO-d, 400 MHz): & 8.23 (s, 1H), 7.67-7.64 (m, 2H), 7.44-7.40 (m,
2H), 7.19-7.10 (m, 5H), 5.4 (s, 1H), 4.21-4.18 (m, 1H), 3.83-3.74 (m, 1H), 3.65-3.61
(m, 2H), 3.05-3.03 (m, 2H), 2.34-2.31 (m, 2H), 2.05-2.03 (m, 2H); ESI-MS: (+ve
mode) 465.50 (M+H)" (100 %); HPLC: 99.12 %. "'

Example‘:13

Compound 12: 1 —(5-(4-ar:nino-3 -(3-methoxy-4-phenoxyphenyl)-1H-pyrazolo[3,4-d]
pyrimidin-1-yl)hexahydrocyclopenta[c]pyrrol-2(1H)-yl)prop-2-en-1-one
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JjP :
NH,

N7

N
lN/ N’

N 7

O)\/

'H NMR: (CDCl; 400 MHz): § 8.38 (s, 1H), 7.37-7.33 (m, 3H), 7.22 dd, 1H, J, =

8.0 Hz, J> = 2.0 Hz), 7.14-7.08 (m, 2H), 7.03 (d, 2H, J = 8.0 Hz), 6.51-6.37 (m, 2H),
5.70 (dd, 1H, J; = 10.0 Hz, J> = 2.4 Hz), 5.65 (bs, 2H), 5.60-5.53 (m, 1H), 3.95 (s,
3H), 3.89-3.84 (m, 2H), 3.55-3.51 (m, 2H), 3.24-321 (m, 1H)3.15-3.11 (m, 1H),
2.63-2.54 (m, 2H), 2.21-2.12 (m, 2H); ESI-MS: (+ve mode) 497.1 (M-+H)" (100 %),
519.25 (M+ Na)* (50%); UPLC: 95.90 %.

Example: 14
Compound 14: 1—(5—(4-amino—3-(2-phenylbenzo:[d]thiazol-6-yl)—1H-pyrazolo[3,4—
d]pyrimidin-1-yl)hexahydrocyclopenta[c]pyrrol-2(1 H)-yl)prop-2-én— 1-one

Ba)

'H NMR: (CDCl; 400 MHz): & 8.41 (s, 1H), 8.27 (d, 1H, J = 1.6 Hz), 8.23 (d, 1H, J
— 8.0 Hz), 8.15-8.13 (m, 2H), 7.82 (dd, 1H, J, = 8.0 Hz, J> = 2.0 Hz), 7.56-7.53 (m,
3H), 6.52-6.38 (m, 2H), 5.70 (dd, 1H, J; = 10.0 Hz, ., = 2.0 Hz), 5.63-5.59 (m, 1H),
5.49 (bs, 2H), 3.90-3.84 (m, 2H), 3.57-3:48 (m, 2H), 3.25-3.22 (m, 1H), 3.17-3.14
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(m, 1H), 2.63-2.55 (m, 2H), 2.22-2.13 (m, 2H); ESI-MS: (+ve mode) 507.6 (M-+H)*
(100 %), 530.1 (M+ Na)* (30%); UPLC: 97.51 %. | | |

Example:15 . , :
Compound  15: l-(5—(4-amino-3—(benzo[d][1,3]di0xol-5-yl)—1.H-pyrazolo[3,4-dj
pyrimidin-1-yl)hexahydrocyclopenta[c]pyrrol-2(1H)-yl)prop-2-en-1-one '

'H NMR: (DMSO-ds, 400 MHz): & 8.21 (s, 1H), 7.15-7.13 (m, 1H), 7.12-7.10 (m,
1H), 7.09-7.07 (m, 1H), 6.65-6.58 (m, 1H), 6.16-6.12 (m, 1H), 6.11 (s, 2H), 5.68-5.64
(m, 1H), 5.42-5.35 (m, 1H), 3.83-3.81 (m, 1H), 3.80-3.75 (m, 1H), 3.65-3.60 (m, 1H),
3.50-3.49 (m, 1H), 3.08-3.06 (m, 1H), 2.99-2.96 (m, 1H), 2.36-2.82 (m, 2H), 2.07-
2.04 (m, 2H); ESI-MS: (+ve mode) 419.58 (M+H)* (100 %); HPLC: 9633 %.

Example: 16 :
Compouhd 16: 1—(5-(4-amino—3.—(4-(5-methy]-1.,3,4-o>gadiazol-2-yl)phenyl)-IHi
pyrazolo[3,4-d]pyrimidin-1-yl)hexahydrocyclopenta[c]pyrrol-2(1H)-yl)prop-2-en-1- .
one
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'H NMR: (DMSO-d6 400 MHz): § 8.25 (s, 1H), 8.13-8.11 (d, 2H, J = 8.0 Hz), 7.89-
7.87 (d, 2H J = 8.0 Hz), 6.65-6.58 (m, 1H), 6.16-6.11 (dd, 1H, J; = 2.8 Hz, J, = 16.8
Hz), 5.68:6.65 (dd, 1H, J; = 2.4 Hz, J, = 20 Hz), 5.46-5.41 (m, 1H), 3.78-3.76 (m,
1H), 3.64}3.61 (m, 1H), 3.54-3.50 (m, 1H), 3.39-3.34 (m, 1H), 3.23-3.08 (m, 1H),
3.07-3.00 (m, 1H), 2.61 (s, 3H), 2.38-2.32 (m, 2H), 2.07-2.05 (m, 2H); ESI-MS: (+ve
mode) 457.1(_) (M+H)" (100 %); UPLC: 95.87 %.

Exdmple::17

Compourid 17: 1-(5-(4-amino-3-(benzo[dJoxazol-6-yl)-1H-pyrazolo[3,4-d]pyrimidin

1 -yDhexahydrocyclopenta[c]pyrrol-2(1H)-yl)prop-2-en-1-one

"H NMR: (CDCl;, 400 MHz): & 8.40 (s, 1H), 8.22 (s, 1H), 7.99-7.97 (m, 2H), 7.74-

7.72 (m, 1H), 6.47-6.42 (m, 1H), 5.73-5.70 (m, 1H), 5.78-5.60 (m, 2H), 3.86-3.84 (m,
2H), 3.57-3.55 (m, 2H), 3.22-3.19 (m, 2H), 2.56-2.54 (m, 2H), 2.18-2.16 (m, 2H);
ESI-MS: (+ve mode) 416.78 (M+H)* (100 %); HPLC: 96.12 %.

Example:18

Compound 18: 3- (4 phenoxyphenyl)-1-(2- (v1nylsulfonyl)octahydrocyclopenta[ ]
pyrrol-5- yl) 1H-pyrazolo[3,4- d]pyr1m1dm-4 amine
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'H'NMR: (DMSO 400 MHz): & 8.24 (s, 1H), 7.64 (dd, 2H, J, = 6.8 Hz, J, = 2.0 Hz),
7.44-7.40 (m, 2H), 7.19-7.10 (m, 5H), 6.94-6.87 (m, 1H), 6.21 (d, 1H, J = 10.0 Hz),
6.15 (d, 1H, J= 16.8 Hz), 5.41-65.30 (m, 1H), 3.29-3.24 (m, 2H), 3..04-3.01 (m, 4H),
2.34-2.32 (m, 2H), 2.10-1.90 (m, 2H); ESI-MS: (+ve mode) 503.15 (M+H)" (100 %);
UPLC: 95.16 %.

Example:lQ _
Compound 19: 1—(5-(4-amino—3-(2-phenylbenzo[d]oxazol—6~yl)-1H—pyfézolo[3,4-
d]pyrimidin-1-ylhexahydrocyclopenta[c]pyrrol-2(1H)-yl)prop-2-en-1-one

'H NMR: (CDC;, 400 MHz): 5 8.41 (s, 1H), 8.32-8.30 (m, 2H), 7.96-7.93 (m, 2H),
7.73-1.70 (m, 1H), 7.59-7.57 (m, 3H), 6.52-6.43 (m, 1H), 5.72-5.69 (m, 1H), 5.62-
5.59 (m, 1H), 5.50-5.49 (m, 1H), 3.90-3.84 (m, 2H), 3.58-3.48 (m, 2H), 3.23-3.19 (m,

2H), 2.60-2.58 (m, 2H), 2.20-2.17 (m, 2H); ESI-MS: (+ve mode) 492.35 (M+H)"

(100 %); HPLC: 95.63 %.
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Example: 20
Compound 20 : 1-(5-(4-amino-3-(2-phenoxybenzo[d]thiazol-6-yl)-1H-pyrazolo
[3,4-d]pyrimidin-1-yl)hexahydrocyclopenta[c]pyrrol-2(1 H)—yl)prop—2-en- 1-one

.NTO\Q

5 H NMR (DMSO-de, 400 MHz) § ppm: 8.22 (s, 1H), 7.82 (d, 1H, J = 8.4 Hz), 7.70-
7.68 (m, 1H), 7.56-7.53 (m, 2H), 7.49-7.47 (m, 2H), 7.42-7.40 (m, 1H), 6.65-6.61 (m,
1H), 6.16 (dd, 1H, J, =2.4 Hz, J,= 14.4 Hz), 5.68 (dd, 1H, JI = 2.4Hz, J,= 10.4Hz
), 5.64-5.40 (m, 1H), 3.58-3.50 (m, 1H), 3.38-3.36 (m, 1H), 3.35-3.33 (m, 1H), 3.25-
2.84 (m, 2H), 2.82-2.80 (m, 2H), 2.36-2.32 (m, 2H), 2.08-2.00 (m, 2H); (ESI-MS):

10 (+ve mode) 524.15 (M+H)".(100%), UPLC: 95.74%.

Example: 21
- Compound 21: 1-(5-(4-amino-3-(4-(1-methyl-1H-pyrazol-4-yl)phenyl)-1H-pyrazolo
'[3,4-d]pyrimidin-1-yl)hexahydrocyclopenta[c]pyrrol-2(1 H)-:yl)prop-2-en- l-one

15
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'H NMR (DMSO-dg, 400 MHz) § ppm: 8.38 (s, 1H), 7.86-7.83 (m, 1H), 7.71-7.70
(m, 3H), 7.69-7.63 (m, 2H), 6.51-6.37 (m, 2H), 5.72-5.69 (m, 1H ), 5.59-5.44 (m,
2H), 3.99 (s, LH), 3.50-3.46 (m, 2H), 3.23-3.14 (m, 2H), 2.57-2.55 (m, 2H), 2. 18-2.14
(m, 2H), 1.68-1.59 (m, 2H); (ESI-MS): (+ve mode) 455.10 (M+H)".(100%), HPLC:
95.98%.

Example:22
Compound 22: 1-(5- (4 -amino-3- (benzo[d]oxazol 5-yl)-1H- pyrazolo[3 4- d]pyr1m1dm

-1 -yDhexahydrocyclopenta[c]pyrrol-2(1H)- yl)prop-2-en-1- -one

'H NMR: (DMSO-dg 400 MHz):  8.84 (s, 1H), 8.24 (s, 1H), 8.01 (s, 1H), 7.93-7.91
(d, 1H, J = 8.0 Hz), 7.73-7.71 (d, 1, J = 8.0 Hz), 6.65-6.58 (m, 1H), 6.16-6.11 (dd,
IH, J; = 2.8 Hz, J; = 16.8 Hz), 5.68-5.65 (dd, 1H, J; = 2.4 Hz, J = 11.2 Hz); 5.44-
5.41 (m, 1H), 3.78-3.66 (m, 2H), 3.63-3.60 (m, 2H), 3.53-3.50 (m, 1H), 3.40-3.38 (m,
1H), 3.15-2.85 (m, 2H), 2.07-2.05 (m, 2H); ESL-MS: (+ve mode) 416.10 (M+H)"
(100 %); UPLC: 95.64 %. :

Example: 23

Compound  23:  (5-(4-amino-3-(2-phenylbenzo[d]oxazol- S-yl) lH pyrazolo[3 4-
d]pyrimidin-1-yhhexahydrocyclopenta[c ]pyrrol 2(1H)- yl)prop-2 -en-1-one
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'H NMR: (DMSO-ds 400 MHz): & 8.24-8.27 (m, 3H), 8.02-8.01 (d, 1H, J = 4.0 Hz),
7.95-7.93 (d, 1H, J = 8.0 Hz), 7.73-7.70 (m, 1H), 7.67-7.63 (m, 3H), 6.66-6.59 (m,
1H), 6.16-6.12 (m, 1H), 5.68-5.65 (m, 1H), 5.45-5.42 (m, 1H), 3.81-3.66 (m, 1H),
3.64-3.61 (m, 1H), 3.55-3.50 (m, 1H), 3.39-3.35 (m, 1H), 3.10-3.00 (m, 2H), 2.44-
231 (m, 2H), 2.09-2.04 (m, 2H); ESI-MS: (+ve mode) 492.05 (M+H)" (100 %);
UPLC: 97.40 %. |

Example:24
Compound 24: (E)-1-(5-(4-amino-3-(4-phenoxyphenyl)-1H-pyrazolo[3,4-d]
pyrimidin-1 -yl)héxahydrocyclopenta[c] pyrrol-2(1H)-yl)-4-(dimethylamino)but-2-en-

1-one

'"H NMR: (D,0, 400 MHz): 5 8.38 (s, 1H), 7.65 (d, 2H, J = 6.8 Hz), 7.62-7.47 (m,
2H), 7.46-7.45 (m, 1H), 7.29-7.16 (m, 2H), 6.81-6.69 (m, 2H), 5.56-5.52 (m, 1H),

'3.99-3.91 (m, 3H), 3.80 (dd, 1H, J; = 8.4 Hz, J, = 13.2 Hz), 3.63 (dd, 1H, J; = 4.4

HZ, J, =11.2 Hz), 3.50 (dd, 1H, J, = 4.8 Hz, J, = 13.2 Hz), 3.20-3.11 (m, 2H), 2.93
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(s, 6H), 2.47 -2.41 (m, 2H), 2.23-2.16 (m, 2H). ; ESI-MS: (+ve mode) 525.7 (M+H)"
(100 %); HPLC: 97.25 %. ’

Example:25 :
Compound  25: 9-(2-acryloyloctahydrocyclopenta[c] pyrrol-5-y1)-6-amino-7 -(4-
phenoxyphenyl) -5,7-dihydro-4H-burin-8(9H)-0ne

'H NMR (DMSO-de, 400 MHz) 8 ppm: 8.12 (s, 1H), 7.45-7.41 (m, 4H), 7.20-7.17
(m, 1H), 7.15-7.11 (m, 1H), 6.63-6.56 (m, 1H), 6.15 (dd, 1H, J, = 4.0 Hz, J, = 16.0
Hz), 5.74-5.72 (m, 2H), 5.97-5.64 (m, 1H), 5.01-4.93 (m, 1H); 3.62-3.46 (m, 3H),
3.40-335 (m, 2H), 3.20-2.90 (m, 3H), 1.90-197 (m, 2H); (ESI-MS): (+ve mode)
483.10 (M+H)".(100%); HPLC: 98.02%. |

Example:26 : _
Compound 26: 1-(5-(4-amino-3-(4-(5-(pyridin-2-yl)-1,3,4-oxadiazol-2-yl)phenyl)-
1pryrazolo[3,4-d]pyrimidin-] -yDhexahydrocyclopenta[c]pyrrol-2(1H)-yl)prop-2-

en-1-one
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'H NMR: (DMSO-ds, 400 MHz):  8.84-8.83 (d, 1H, J = 4.0 Hz), 8.31-8.26 (m, 4H),
8.12-8.08 (m, 1H), 7.95-7.93 (d, 2H, J = 8.0 Hz), 7.69-7.66 (m, 1H), 6.65-6.59 (m,
1H), 6.16-6.12 (dd, 1H, J; = 2.4 Hz, J,=16.8 Hz), 5.65-5.68 (dd, 1H, J, = 2.4 Hz, J,

= 10.4 Hz), 5.47-5.44 (m, 1H), 3.81-3.77:(m, 1H), 3.65-3.61 (m, 1H), 3.55-3.50 (m, .

1H), 3.39-3.33 (m, 1H), 3.12-2.90 (m, 2H), 2.42-2.31 (m, 2H), 2.09-2.07 (m, 2H);
ESI-MS: (+ve mode) 520.20 (M+H)" (85 %); UPLC: 95.96 %.

Example:27 i _ :
Compound 27:  1-(5-(4-amino-6-bromo-5-(4-phenoxyphenyl)-7H-pyrrolo[2,3-d]
pyrimidin-7-yl)hexahydrocyclopenta[c]pyrrol-2(1H)-yl)prop-2-en-1-one

O

N'\B

k\N'N !

EN ’
(6]

"H NMR (DMSO-d, 400 MHz)  ppm: 8.13 (s, 1H),7.46-7.41 (m, 4H), 7.21-7.19
(m, 1H), 7.15-7.13 (m, 2H), 7.117.09 (m, 2H), 6.65-6.54 (m, 1H), 6.16 (dd, 1H, J; =
2.4 Hz, J; = 16.8 Hz), 5.68 (dd, 1H, J, = 2.4 Hz, J> = 10.4 Hz), 5.35-5.33 (m, 1H),
3.52-3.50 (m, 1H), 3.38-3.34 (m, 1H), 3.33-3.31 (m, 1H), 3.12-2.83 (m, 1H), 2.81-
2.80 (m, TH), 2.67-2.65 (m, 2H), 2.37-2.35 (m, 1H), 2.33-2.00 (m, 2H); (ESI-MS):
(+ve mode) 546.15 (M+H)*.(100%); UPLC: 95.60%. |

| Example:28

Compound 28: 2—(5-(4-amin0-3-(4§pheno?(yphenyl)-lH-pyrazolo[3,4-d]pyrimidin-1- .
y-l)octahydrocyclopenta[c]pyrrole-2-carb011yl)-3 -cyclopropylacrylonitrile
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'"H NMR: (CDCl;-d;, 400 MHz): & 8.38 (s, 1H), 7.67-7.65 (m, 2H), 7.42-7.32 (m;
2H), 7.19-7.15 (m, 3H), 7.11-7.09 (m, 2H), 6.87-6.84 (d, 1H, J = 11.6 Hz), 5.59-5.53
(m, 1H), 5.41 (s, 2H), 4/05-3.88 (m, 2H), 3.68-3.54 (m, 2H), 3.23-3.12 (m, 2H), 2.62-

2.52 (m, 2H), 2.17-2.08 (m, 2H), 1.44-1.26 (m, 2H), 0.98-0.93 (m, 2H), 0.89-0.87 (m,

1H); ESI-MS: (+ve mode) 532.25 (M+H)" (100 %); UPLC: 95.05 %.

Example:29
Compound 29: 4—(1-(2-acryloyloctahydrocyclopenta[c]pyfrol-S-yl)—4-amino-lH-

pyrazolo{3,4-d]pyrimidin-3-yl)-2-methoxy-N-(4-methylpyridin-2-yl)benzamide

o
N/

' NMR: (DMSO 400 MHz): 8 1042 (s, [H), 8.26 (s, 1H), 8.23-8.21 (m, 1H),
8.16-8.10 (m, 1H), 8.07 (d, 1H, J = 8.0 Hz), 7.45-7.42 (m, 2H), 7.03-7.02 (m, 1H),
6.66-6.59 (m, 1H), 6.15 (dd, 1H, J, = 2.4 Hz, J; = 16.4 Hz), 5.67 (dd, 1H, J, = 2.8
Hz, J; = 10.4 Hz), 5.46-5.42 (m, 1H), 4.08 (s, 3H), 3.85-3.75 (m, 1H), 3.70-3.57 (m,
1H), 3.56-3.45 (m, 2H), 3.15-2.90 (m, 2H), 2.45-2.38 (m, SH), 2.18-2.06 (m, 2H);

~ ESI-MS: (++ve mode) 539.2 (M+H)* (100 %); UPLC: 96.93 %.
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Example:30
Compound 30: 4-(1-(2-acryloyloctahydrocyclopenta[c]pyrroleS-yl)-4-amin0-IH-
pyrazolo[3,4-dJpyrimidin-3-yl)-N-(4-methylpyridin-2-yl)benzamide

'H NMR: (CDCl;, 400 MHz): & 8.59 (bs, 1H), 8.39 (s, 1H), 8.26 (s, 2H), 8.19 (d, 1H,
J=52Hz), 8.11 (d, 2H, J = 8.0 Hz), 7.87 (d, 2H, J = 8.0 Hz), 6.95 (d, 1H, J= 5.2
Hz), 6.48 (dd, 1H, J; = 10.0 Hz, J, = 16.8 Hz), 6.40 (dd, 1H, J; = 2.4 Hz, J, = 16.8
Hz), 5.70 (dd, 1H, J, = 2.4 Hz, J, = 12.4 Hz), 5.60-5356 (m, 1H), 5.44 (bs, 2H), 3.88-
10 3.83 (m, 2H), 3.56-3.46 (m, 2H), 3.23-3.21 (m, 1H), 3.14-3.12 (m, 1H), 2.59-2.54 (m,
2H), 2.43 (s, 3H), 2.20-2.09 (m, 2H); ESL-MS: (+ve mode) 509.1 (M+H)* (100 %);
HPLC: 96.67 %.

" Example:31 :
15 Compound 31: l-(5-(4-amino-S-(4-phenoxyphenyl)—7H-pyrrolo[2,3-d]pyrimidin—7-
yhhexahydrocyclopenta[c]pyrrol-2(1H)-yl)prop-2-en-1-one

)
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'H NMR (DMSO-ds, 400 MHz) & ppm: 8.16 (s, 1H), 7.45-7.41 (m, 3H), 7.15-7.13
(m, 2H), 6.70-6.66 (m, SH), 6.86-6.59 (m, 1H), 6.16 (dd, 1H, J,=2.8 Hz, J, = 10.4
Hz), 5,68 (dd, 1H, J;= 2.4 Hz, J; = 10.4 Hz ), 5.30-5.24 (m, 1H), 3.80-3.78 (m, 1H),
3.66-3.51 (m, 2H), 3.51-3.35 (m, 1H), 3.10-2.95 (m, 1H), 2.37-2.34 (m, 1H), 2.32-
225 (m, 3H), 2.07-2.05 (m, 2H); (ESI-MS): (+ve mode) 466.05 (M+H)".(100%);

~ UPLC: 97.65%.

Example:32
Compound 32: N-(4-(1-(2-acryloyloctahydrocyclopenta[c]pyrrol-5-yl)-4-amino-1H-
pyrazolo[3,4~-d]pyrimidin-3-yl)phenyl)picolinamide

7N
=N
HN

[0}

'H NMR: (DMSO-dg 400 MHz): §10.82 (s, 1H), 8.77-8.76 (m, 1H), 8.23 (s, 1H),

. 8.18-8.12 (m, 1H), 8.11-8.09 (m, 3H), 7.71-7.65 (m%, 3H), 6.65-6.59 (m, 1H), 6.16-

6.11'(m, 1H), 5.68-5.65 (m, 1H), 5.43-5.41 (m, 1H), 3.82-3.79 (m, 1H), 3.76-3.73 (m,
1HO, 3.50-3.48 (m, 1H), 3.37-3.35 (m, 1H), 3.23-3.19 (m, 2H), 2.35-2.32 (m, 2H),
2.08-2.04 (m, 2H); ESI-MS: (+ve mode) 495.15 (M+H)" (100 %); HPLC: 98.31 %.

Example:33

Compound 33: 6-amino-7-(4-phenoxyphenyl)-9—(2-(vinylsulfq_nyl)octahydrocyclo
penta[c]pyrrol-5-yl)-7H-purin-8(9H)-one “
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"H NMR: (DMSO, 400 MHz): § 8.12 (s, 1H), 7.45-7.40 (m, 4H), 7.21-7.19 (m, 1H),
7.17-7.13 (m, 4H), 6.94-6.87 (m, 1H), 6.21-6.12 (m, 2H), 5.71 (m, 1H), 4.97 (m, 1H),
3.34-3.33 (m, 1H), 3.00-2.96 (m, 4H), 2.61-2.59 (m, 2H), 1.86-1.81 (m, 2H);
ESLMS: (+ve mode) 519.15 (M+H)" (100%); 54135 (M4Na)® (10%);

UPLC: 95.21 %.

Example:34 ‘ : o
Compound 34: 4-(1-(Z—acryloyloctahydrocyclopenta[c]pyrrol-S-yl)—4-amino-IH-
pyrazolo[3,4-d]pyrimidin-3-yl)-N-(benzo[d]thiazol-2-yl)benzamide

'H NMR: (DMSO-dg 400 MFz):  13.0 s, 1H), 8.32-8.30 (m, 2H), 8.26 (s, 1H),
8.19-8.17 (m, 1H), 7.86-7.84 (m, 2H), 7.82-7.80 (m, 1H), 7.49-7.47 (m, 1H), 7.36-
7.34 (m, 1H), 6.66-6.59 (m, 1H), 6.17-6.12 (m, 1H), 5.68-5.65 (m, 1H), 5.49-5.47 (m,
1H), 3.83-3.81 (m, 1H), 3.76-3.73 (m, 1H), 3.09-3.06 (m, 1H), 2.45-2.44 (m, 2H),
2.37-2.35 (m, 2H); ESI-MS: (+ve mode) 551:78 (M+H)* (100 %); HPLC: 97.74 %.

Example:35
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Compound 35: N-(4-(1-(2-acryloyloctahydrocyclopénta[c]pyrrol-5-yl)-4-amino-lH-
pyrazolo[3,4-d]pyrimidin-3-yl)phenyl)pyrazine-2-carboxamide

'H NMR: (DMSO-dg, 400 MHz): § 10.92 (s, 1H), 9.32 (s, 1H), 8.95 (s, 1H), 8.84-
8.83 (m, 1H), 8.23 (s, 1H), 8.11-8.09 (d, 2H, J = 8.0 Hz), 7.69-7.67 (d, 2H, J = 8.0
Hz), 6.65-6.59 (m, 1H), 6.16-6.11 (dd, 1H, J; = 2.8 Hz, J> = 16.8 Hz), 5.68-5.43 (dd,
IH, J; = 2.4 Hz, J, =10.4 Hz), 5.43-5.40 (m, 1H), 3.81-3.76 (m, 1H), 3.66-3.61 (m,
1H), 3.54-3.50 (m, 1H), 3.38-334 (m, 1H), 3.10-3.08 (m, 1H), 3.00-2.98 (m, 1H),
2.37-2.32 (m, 2H), 2.08-2.03 (m, 2H); ESI-MS: (+ve mode) 496.15 (M+H)" (100 %);
UPLC: 95.55 %. |

Example:36 . )
Compound 36: 1-(5-(4-amino-3-(2,2-difluorobenzo[d][1,3]dioxol-5-y1)-1 H-pyrazolo

[3,4-d]pyrimidin-1-yl)hexahydrocyclopenta[c]pyrrol-2(1H)-yl)prop-2-en-1-one

'H NMR: (DMSO-ds, 400 MHz): & 8.19 (s, 1H), 7.21-7.19 (m, 1H), 7.17-7.14 (m,
1H), 7.07-7.05 (m, 1H), 6.59-6.55 (m, 1H), 6.15-6.12 (m, 1H), 5.67-5.64 (m, 1H),
5.40-5.32 (m, 1H), 3.81-3.79 (m, 1H), 3.78-3.75 (m, 1H), 3.59-3.57 (m, 1H), 3.51-
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3.48 (m, 1H), 3.03-3.00 (m, 1H), 2.97-2.93 (m, 1H), 2.36-2.82 (m, 2H), 2.02-2.00 (m,
2H); ESI-MS: (+ve mode) 455.78 (M+H)" (100 %); HPLC: 96.22 %.

Example:37 7
Compound 37: 4-(1 -(2-acfyloyloctahydrocyclopenta[c]pyrro1-5-yl)-4-arhino- 1H-
pyrazolo[3,4-d]pyrimidin-3-yl)-N-(pyrazin-2-yl)benzamide |

'H NMR: (DMSO-ds 400 MHz): 8 11.22 (s, 1H), 9.45 (s, 1H), 8.50-8.49 (m, 1H),
8.44-8.43 (m, 1H), 8.23-8.22 (m, 2H), 7.83-7.81 (m, 2H), 6.66-6.59 (m, 1H), 6.16-
6.12 (m, 1H), 5.68-5.65 (m, 1H), 5.47-5.44 (m, 1H), 3.81-3.80 (m, 1H), 3.79-3.76 (m,
1H), 3.54-3.53 (m, 1H), 3.39-3.38 (m, 2H), 3.08-3.01 (m, 2H), 2.39-2.31 (m, 2H),
2.09-2.06 (m, 2H); ESI-MS: (+ve mode) 496.25 (M+H)" (100 %); HPLC: 96.38 %.

~ Example:38

Compound 38: N-(4-(1-(2-acryloyloctahydrocyclopenta[c]pyrrol-5—’yl)-4-am'mo-1H—

- pyrazolo[3,4-d]pyrimidin-3-yl)phenyl)benzamide
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'H NMR: (DMSO-ds, 400 MHz): 5 10.44 (s, 1H), 8.24 (s, LH), 7.98 (d, 4H, J = 8.0
Hz), 7.65 (d, 2H, J = 8.4 Hz ), 7.60-7.53 (m, 3H), 6.62 (dd, 1H, J; = 16.8 Hz, J, =
102 Hz), 6.14 (dd, 1H, J; = 16.8 Hz, J; = 2.4 Hz), 5.67 (dd, 1H, J; = 10.2 Hz, J, =
2.4 Hz), 5.42-5.38 (m, 1H), 3.78-3.75 (m, 1H), 3.66-3.60 (m, 1H), 3.55-3.50 (m, 1H),
3.37-3.33 (m, 1H), 3.10-3.06 (m, 1H), 3.01-2.98 (m, 1H), 2.37-2.32 (m, 2H), 2.08-
2.05 (m, 2H); ESI-MS: (+ve mode) 494.1 (M+H)" (100 %),; UPLC: 96.83 %, -

Exabmple:39 _
Compound 39: 1-(5-(4-amino-3-(4-(5-(pyridin-2-yl)-1,3,4-thiadiazol-2-yl)phenyl)-
IH-pyrazolo (3 ,4-d]pyrimid'm- l-yDhexahydrocyclopenta(c]pyrrol-2(1H)-yl)prop-2-

en-1-one

'H NMR: (DMSO-dg, 400 MH2): & 8.74-8.76 (m, 1H), 8.33-8.35 (m, 1H), 8.22-8.26
(m, 3H), 8.08-8.15 (m, 1H1), 7.87-7.89 (m, 2H), 7.62-7.64 (m, 1H), 6.59-6.66 (m, 1H),
6.12-6.17 (dd, 1H, J,=2.4 Hz, J,=16.8 Hz), 5.65-5.68 (m, 1H), 5.41-5.48 (m, 1H),
3.75-3.90 (m, 1H), 3.58-3.68 (m, 1H), 3.55-3.58 (m, 1H), 3.35-3.37 (m, 1H), 2.90-
3.10 (m, 2H), 2.35-2.37 (m, 2H), 2.07-2.08 (m, 2H); ESI-MS: (ve mode) 536.05
(M+H)" (100 %); UPLC: 97.81 %. |

Example: 40

Compound 40: 4-(1-(2-acryloyloctahydrocyclopenta[c]pyrrol-5-yl)-4-amino-1H-
pyrazolo[3,4-d]pyrimidin-3-yl)-N-(4-(triﬂuoromet_hyl)pyridin-2-yl)'benzamide |
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- 'H NMR: (CDCl;, 400 MHz): § 9.02 (bs, 1H), 8.73 (s, 1H), 8.5 (d, 1H, J = 5.2 Hz),

8.39 (s, 1H), 8.14 (d, 2H, J = 8.4 Hz), 7.89 (d, 2H, J = 8.4 Hz), 7.33 (dd, 1H, J; = 0.8
Hz, J; = 5.2 Hz), 6.48 (dd, 1H, J; = 10.0 Hz, J, = 16.8 Hz), 6.40 (dd, 1H, J; = 2.4 Hz,
J» = 16.8 Hz), 5.69 (dd, 1H, J; = 2.4 Hz, J, = 9.6 Hz), 5.60-5.56 (m, 3H), 3.87-3.83
(m, 2H), 3.56-3.47 (m, 2H), 3.25-3.20 (m, 1H), 3.18-3.09 (m, 1H), 2.57-2.53 (m, 2H),
2.18-2.15 (m, 2H); ESI-MS: (+ve mode) 563.3 (M+H)" (100 %),; HPLC: 99.55 %.

Example:41 ‘ ,
Compound 41 (1-(5-(4-amino-3-(benzo[d]thiazol-6-yl)- 1 H-pyrazolo[3,4-d]
pyrimidin-1-yl)hexahydrdcyc]openta[c]pyrrol-Z(lH)-yl)prop-Z-en-]—one :

/\
/ =N

'H NMR: (CDCl, 400 MHz): 8 8.47 (d, 2H, J = 8.4 Hz), 8.32 (s, 2H), 7.75 (d, 2H, J
— 8.4 Hz), 7.53 (d, 11, J = 6.4 Hz), 6.52-6.45 (m, 2H), 6.42 (dd, 1H, J; = 2.4 Hz, J, =
16.8 Hz), 5.72 (dd, TH, J; = 2.8 Hz, J» = 10.0 Hz), 5.59-5.55 (m, 1H), 3.91 (s, 3H),
3.87-3.83 (m, 2H), 3.56-3.47 (m, 2H), 3.26-3.21 (m, 1H), 3.16-3.11 (m, 1H), 2.58-
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2.53 (m, 2H), 2.36 (s, 3H), 2.19-2.15 (m, 2H) ; ESI-MS: (+ve mode) 523.2 (M+H)"
(100 %),; HPLC: 98.58 %. '

Example:42
Compound 42: 6-(1-(2-acryloyloctahydrocyclopenta[c]pyrrol-5-yl)-4-amino-1H-
pyrazolo[3,4-d]pyrimidin-3 -yl)—N-(4-methy'lp’yfidin—2—yl)nicotinamide

b
=N
o}

"B NMR: (DMSO-ds 400 MHz): 8 10.77 (s, 1H), 8.26-8.25 (m, 2H), 8.19-8.17 (m,
2H), 8.08 (m, 1H), 7.80-7.78 (m, 2H), 7.03-7.02 (m, 1H), 6.66-6.59 (m, 1H), 6.16-
6.12 (m, 1H), 5.68-5.65 (m, 1H), 5.48-5.43 (m, 1H), 3.81-3.79 (m, 1H), 3.77-3.74 (m,
1H), 3.61-3.58 (m, 1H), 3.22-3.18 (m, 2H), 3.13-3.07 (m, 2H), 2.35 (s, 3H), 2.08-2.06
(m, 2H); ESI-MS: (+ve mode) 509.35 (M)" (100 %); HPLC: 97.99 %.

Example:43
Compound 43: 1-(5-(4-amino-3-(4-(pyridin-2-yloxy)phenyl)-1H-pyrazolo[3,4-d]
pyrimidin-1-ylhexahydrocyclopenta[c]pyrrol-2(1H)-yl)prop-2-en-1-one
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'H NMR: (DMSO-ds, 400 MHz): & 8.24 (s, 1H), 8.20-8.18 (dd, 1H, J; = 8.0 Hz, J, =
8.0 Hz), 7.90-7.86 (m, 1H), 7.71-7.69 (d, 2H, J = 8.0 Hz), 7.29-7.27 (d, 2H, J = 16
Hz), 7.18-7.15 (m, 1H), 7.11-7.09 (d, 1H, J = 8.0 Hz), 6.65-6.58 (m, 1H), 6.16-6.11

' (dd, 1H, J; = 4.0Hz, J; =8.0 Hz), 5.68-5.65 (dd, 1H, J; = 2.4 Hz, J, = 10 Hz), 5.44-

5.40 (m, 1H), 3.80-3.76 (m, 1H), 3.65-3.50 (m, 3H), 3.08-3.07 (m, 1H), 3.00-2.97 (m,
1H), 2.38-2.32 (m, 2H), 2.08-2.03 (m, 2H); ESI-MS: (+ve mode) 468.00 (M-+H)"
(100 %); UPLC: 95.99 %.

Example:44
Compound 44: (E)-4-(4-amino-1-(2-(4-(dimethylamino)but-2-enoyl) octahydrocyclo

 penta [c]pyrrol—S-,yl)-lH~pyrazolo[3,4—d]pyrimidin-3-yl)-N-(pyridin—2-yl) benzamide

S
=N
O _NH

'H NMR (DMSO-d¢, 400 MHz) 8 ppm: 10.89 (s, 1H), 9.83-9.81 (m, 1H), 8.35-8.29
(m, 1H), 8.28-8.23 (m, 1H), 8.22-8.20 (m, 3H), 7.89-7.81 (m, 1H), 7.80-7.78 (m, 1H),
6.72-6.70 (m, 1H), 6.66-6.64 (m, 1H), 5.53-5.50 (m, 1H), 3.91-3.89 (m, 2H), 2.79 (d,
6H, J=4.4 Hz); (ESI-MS): (+ve mode) 552.40 (M+H)".(100%); UPLC: 98.02%.

Example:45 , : :
Compound 45: (E)-4-(4-amino-1-(2-(4-(dimethylamino)but-2-enoyl)octahydrocyclo

~ penta[c]pyrrol-5-yI)-1H-pyrazolo[3,4-d]pyrimidin-3-yl)-N-(4-methylpyridin-2-yl)

benzamide
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"H NMR: (D,0 400 MHz): 58.47 (s, 1H), 8.34 (d, IH, J= 6.4 Hz), 8.23 (d, 2H, J =
8.4 Hz), 7.96 (d, 2H, J = 8.4 Hz), 7.59-7.56 (m, 2H), 6.83-6.70 (m, 2H), 5.64-5.51
(m, 1H), 4.01-3.95 (m, 3H), 3.83 (dd, 1H, J; = 8.4 Hz, J, = 13.2 Hz), 3.67 (dd, 1H, J,

'=4.8 Hz, J, ='11.2 Hz), 3.55(dd, 1H, J, = 4.8 Hz, J, = 13.2 Hz), 3.27-3.23 (m, 1H),

3.21-3.18 (m, 1H), 2.91 (s, 6H), 2.65 (s, 3H), 2.54-2.47 (m, 2H), 2.30-2.24 (m, 2H);
ESI-MS: (+ve mode) 566.3 (M+H)" (100>%),; HPLC: 96.24 %.

Example:46
Compound 46: 1-(5-(‘4-a_mino--3-(4-(5-(pyrazin-2—yl)—1,3,4-thiadiazol-2-yl)phenyl)-
1H-pyrazolo[3,4-d]pyrimidin-1-yDhexahydrocyclopenta[c] pyrro'l -2(1H)-yl)prop-2- |

en-1-one

'H NMR: (DMSO-ds, 400 MHz): & 9.53 (s, 1H), 8.87-8.85 (m, 2H), 8.27-8.25 (m,
3H), 7.90-7.88 (d, 2H, J = 8.0 Hz), 6.66-6.59 (m, 1H), 6.17-6.12 (m, 1H), 5.68-5.65
(m, 1H), 5.47-5.42 (m, 1H), 3.80-3.78 (m, 1H), 3.56-3.52 (m, 1H), 3.37-3.33 (m, [H),

67



WO 2015/132799 PCT/IN2015/000063

10

15

3.10-2.90 (m 3H), 239 2.32 (m, 2H), 2.10-2.07 (m, 2H); ESI-MS: (+ve mode)
537.20 (M+H)" (100 %); HPLC: 97.71 %.

Examplé: 47
Compound 47: (E)- 1-(5-(4-amino-3-(4-(pyridin-2-yloxy)phenyl)-1H-pyrazolo[3,4-d]
pyrimidin-1 -yl)héxahydrocyclopenta[c]pyrrol-2( 1H)-yl)-4-(dimethylamino)but-2-en-

1-one

'H NMR: (DMSO-dg, 400 MHz): & 8.24 (s, 1H), 8.21-8.19 (m, 1H), 7.90-7.86 (m,
1H), 7.71-7.69 (m, 2H), 7.30-7.28 (m, 2H), 7.19-7.15 (m, 1H), 7.12-7.10 (d, 1H, J =
8.0 Hz), 6.66-6.60 (m, 1H), 6.42-6.38 (d, 1H, J =16 Hz), 5.44-5.41 (m, 1H), 3.77-
3.74 (m, 1H), 3.62-3.59 (m, 1H), 3.52-3.48 (m, 1H), 3.37-3.36(m, 1H), 3.09-2.99 (m,
4H), 2.36-2.31 (m 2H), 2.15 (s, 6H), 2.08-2.04 (m, 2H); ESI-MS: (+ve mode)
525.45 (M+H) (100 %); HPLC: 96.91 %.

XExample:48

Compound -_48: (E)-1-(5-(4-amino-3-(4-phenoxyphenyl)- 1H-pyrazolo[3,4-d]
pyrimidin-1 -yl)héxahydrocyclopenta[c]pyrrol-2(1 H)-yD)-4-(dimethylamino)but-2-en-

1-one
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'H NMR: (CD;0D, 400 MHz): & 8.43 (s, 1H), 8.09 (d, 2H, J = 6.4 Hz), 7.45-7.41 (m,
2H), 7.22-7.16 (m, 3H), 7.13-7.11 (m, 2H), 6.87 (d, 1L, J=152Hz),6.77 (dd, 1H, J,
= 6.8 Hz, J, = 14.0 Hz), 5.69-5.64 (m, 1H), 3.98 (d, 2H, J = 6.8 Hz), 3.97-3.92 (m,
1H), 3.83-3.78 (m, 1H), 3.67-3.64 (m ,4H), 3.54 (dd, 1H, J, = 4.8 Hz, J, = 13.2 Hz),
3.32-3.28 (m, 1H), 3.21-3.17 (m ,1H), 2.93 (s, 6H), 2.55-2.50 (m, 2H), 2.24-2.19 (m,
2H); ESI-MS: (+ve mode) 524.3 (M+H)" (100 %),; HPLC: 97.39 %.

Example:49 ‘
Compound 49: (E)-4-(4-amino—]~(2-(4-(dimethylamind)buth;enoyl) octahydrocyclo
penta [c ] pyrrol—S-yl)-lH-pyrazolo[3,4—d]pyr_imidin-3-yl')-N-(pyrazin-2-yl)benzamide

"H NMR: (DMSO-ds, 400 MHz): 8 11.25 (s, 1H), 9.45 (s, 1H), 8.51-8.50 (m, 1H),
8.44 (m, 1H), 8.26 (s, 1H), 8.23-8.21 (m, 2H), 7.83-7.81 (m, 2H), 6.64-6.61 (m, 1H),
6.43-6.39 (m, 1H), 5.48-5.45 (m, 1H), 3.81-3.78 (m, 1H), 3.76-3.72 (m, 1H), 3.68-
3.62 (m, 1H), 3.20-3.18 (m, 1H), 3.04-3.02 (m, 3H), 2.99-2.97 (m, 1H), 2.37-2.15 (m,
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2H), 2.15 (m, 6H), 2. .08 (m, 2H); ESI-MS: (+ve mode) 553. 45 (M+E)* (100 %);
HPLC: 95.44 %.

Example:50 : ‘
Compound 50: (Z)-methyl 4-(4-amino—1-(2-((E)-4-(dimethylamiﬁo)but-2-enoyl)octa
hydrocyclopenta[c]pyrrol-5—yl)~1H-pyrazolo[3,4-d]pyrimidin—3—y1)-N-(4-methyl

_ pyridin-2-yl) benzimidate

'H NMR: (CD;OD, 400 MHz): § 8.73 (d, 1H, J = 6.4 Hz), 8.47 (s, lH), 8.31 (d, 2H,
J=8.4Hz), 8.13 (s, 1H), 7.98 (d, 2H, J = 8.4 Hz), 7.77-7.76 (m, 1H), 6.87 (d, 1H, J =
15.2 Hz), 6.78 (dd, 1H, J, = 6.8 Hz, J» = 13.6), 5.72-5.68 (m, 1H), 4.31 (s, 3H), 3.98

(d, 2H, J=17.2 Hz), 3.96-3.93 (m, 1H), 3.81 (.dd IH, J, = 8.0 Hz, /> = 12.8 Hz), 3.68

(dd, 1H, J, = 4.8 Hz, J, = 11.2 Hz), 3.53 (dd, 1H, J, = 4.8 Hz, J, = 13.2 Hz), 3.31-
3.26 (m, 2H), 2.70 (s, 3H), 2.57-2.52 (m, 2H), 2.26-2.24*(m, 2H); ESI-MS: (+ve

‘mode) 580.5 (M+H)" (100 %),; HPLC: 96.62 %.

Example:51

- Compound 51 (E)-4-(4-amino-1- (2 (4- (dimethylamino)but- 2 enoyl)octahydrocyclo

penta [c] pyrrol-5-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-y1)-N- (4 (trlﬂuoromethyl)
pyridine-2- yl)benzamlde
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'H NMR: (CD;OD 400 MHz): 8 8.68 (d, 1H, J = 5.6 Hz), 8.55 (s, 1H), 8.48 (s, 1H),
8.30 (d, 2H, J = 8.4 Hz), 7.94 (d, 2H, J = 8.4 Hz), 7.65 (dd, 1H, J; = 1.2 Hz, J, = 5.6
Hz), 6.9 (d, 1H, J = 15.2 Hz), 6.80-6.75 (m, 1H), 5.69-5.66 (m, 1H), 4.09 (d, 2H, J =
72 Hz), 4.00-3.94 (m, 1H), 3.81 (dd, 1H, J; = 8.0 Hz, J», = 12.8 Hz), 3.69 (dd, 1H, J;
=44Hz, J, =112 Hz), 3.53 (dd, 1H, J, = 4.4 Hz, J, = 13.2 Hz), 3.32-3.27 (m, 2H),
2.93 (s, 6H), 2.57-2.52 (m, 2H), 2.28-2.23 (m, 2H); ESI-MS: (+ve mode) 620.4
(M+H)" (100 %),; HPLC: 97.87 %. "

Example:52 _
Compound 52: 1-(5-(4-amino-3-(4-(pyridin-3-yloxy)phenyl)-1H-pyrazolo[3,4-d]
pyrimidin-1-yl)hexahydrocyclopenta[c] pyrrol-2(1H)-yl)prop-2-en-1-one

A

'H NMR: (CDCl;-d; 400 MHz):  8.50-8.46 (m, 2H), 8.35 (s, 1H), 7.70-7.68 (d, 2H,
J = 8.0 Hz), 7.43-7. 734 (m, 2H), 7.21-7.19 (d, 2H, J = 8.0 Hz), 6.47-6.39 (m, 2H),
5.73-5.70 (m, 1H), 5.59-5.55 (m, 1H), 3.88-3.83 (m, 2H), 3.61-3.47 (m, 4H), 3.23-
3.13 (m, 2H), 2.57-2.52 (m, 2H), 2.18-2.16 (m, 2H); ESI-MS: (+ve mode) 468.15
(M+H)" (100 %); HPLC: 95.64 %.
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Example:53 _ :
Compound 53: (E)~1-(5-(4-amin0-3-(4-(pyridin—3-yloxy)phenyl)-_lH—pyrazolo[3,4—d]
pyrimidin-1-yl)hexahydrocyclopenta{c}pyrrol-2(1H)-yl)-4-(dimethylamino)but-2-en-’

5 . l-one

'H NMR: (DMSO-d¢ 400 MHz): & 8.47-8.48 (m, 1H), 8.41-8.39 (m, 1H), 8.23 (s,
1H), 7.70-7.67 (m, 2H), 7.58-7.55 (m, 1H), 7.48-7.45 (m, 1H), 7.23-7.21 (m, 2H),
6.64-6.59 (m, 1H), 6.42-6.38 (m, 1H), 5.43-5.40 (m, 1H), 3.77-3.74 (m, 1H), 3.64-
10 3.61 (m, 1H), 3.52-3.49 (m, 1H), 3.09-2.96 (m, SH), 2.35-2.30 (m, 2H), 2.15 (s, 6H),
2.06-2.04 (m, 2H); ESL-MS: (+ve mode) 525.45 (M+H)" (100 %); HPLC: 95.44 %.

Example:54 :
Compound 54: 4-(1 5(2-acryloyloctahydrocyclopenta[c]pyrro1-5-yl)-4—amino- 1H-
15 pyrazolo[3,4-d]pyrimidin-3-y1)-N-methyl-N-(4-methylpyridin-2-yl)benzamide

ja
[0}

N
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10

15

20

'"H NMR: (DMSO-dg, 400 MHz):  8.23 (s, 1H), 8.21-8.20 (m, 1H), 7.58 (d, IH, J =
8.4 Hz), 7.12-7.10 (m, 1H), 7.04-7.02 (m, 1H), 6.65-6.58 (m, 1H), 6.16-6.11 (m, 1H), |
5.40-5.38 (m, 1H), 3.77-3.75 (m, 1H), 3.62-3.59 (m, 1H), 3.53-3.49 (m, 1H), 3.43 (s,
3H), 3.11-3.08 (m, 1H), 2.98-2.96 (m, 1H), 2.34-2.29 (m, 3H), 2.21 (s, 3H), 2.06-2.03
(m, 2H); ESI-MS: (+ve mode) 523.35 (M+H)" (100 %); HPLC: 98.29 %.

Example:SS

Compdund 55: (E)-4-(4-amino-1-(2-(4-(dimethylamino)but-2-enoyl) octahydfocyclo
penta ;‘[c] pyrrol-5-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-yl1)-N-methyl-N-(4-methyl
pyridin-2-yl)benzamide

'H NMR: (DMSO-dg, 400 MHz): § 8.22 (s, 1H), 8.20 (d, 1H, J = 8.4 Hz), 7.57-7.55
(m, 2H), 7.43-7.41 (m, 2H), 7.11-7.09 (m, 1H), 7.03-7.02 (my; 1H), 6.63-6.59 (m, 1H),
6.41 (m, 1H), 5.39 (m, TH), 3.79-3.72 (m, 1H), 3.59-3.57 (m, 2H), 3.43-3.42 (m, 2H),

13.08 (s, 3H), 3.05-3.03 (m, 2H), 2.32-2.30 (m, 2H), 2.16-2.09 (m, 3H), 2.09-2.06 (m,

3H), 2.04-2.02 (m, 6H); ESI-MS: (+ve mode) 580.55 (M+H)" (100 %); HPLC:
96.27 %. S

Example:56

‘COmpound . 56: (E)-1-(5-(4-amino-3-(4-(5-(pyrazin-2-yl)-1,3,4-thiadiazol-2-yl)

phenyl)-1H-pyrazolo{3,4-d}pyrimidin-1-yl)hexahydrocyclopenta[c]pyrrol-2(1H)-yl)-

4-(dimethylamino)but-2-en-1-one
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10

15

'H NMR: (DMSO-ds 400 MHz): & 9.54 (S, 1H), 8.88-8.86 (m, 2H), 8.27-8.25 (m,
3H), 7.90-7.88 (d, 2H, J = 8.0 Hz), 6.66-6.59 (m, 1H), 6.43-6.39 (d, 2H, J = 16 Hz),
5.47-5.43 (m, 1H), 3.80-3.75 (m, 1H), 3.65-3.60 (m, 1H), 3.53-3.51 (m, 1H), 3.83-

©3.33 (m, 1H), 3.09-3.00 (m, 4H), 2.40-2.32 (m, 2H), 2.15 (s, 6H), 2.09-2.07 (m, 2H);

ESI-MS: (+ve mode) 594.40 (M+H)" (100 %); HPLC: 97.57 %.

Example:57 :
Compound 57: (E)-1 -(5-(4-amino—3-(4~(5—(pyridin-2-yl)-] ,3,4-oxadiazol-2-
yhphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)hexahydrocyclopenta[c]pyrrol-2(1H)-

. yh)-4-(dimethylamino)but-2-en-1-one

"H NMR: (DMSO-ds, 400 MHz):  8.85-8.84 (m, 1H), 8.32-8.27 (m, 4H), 8.13-8.09
(m, 1H), 7.95-7.93 (m, 2H), 7.69-7.67 (m, 1H), 6.50-6.61 (m, 1H), 6.43-6.39 (m, 1H),
5.47-5.44 (m, 1H), 3.77-3.75 (m, 1H), 3.62-3.60 (m, 1H), 3.52-3.50 (m, 1H), 3.17-
3.03 (m, SH), 2.37-2.32 (m, 2H), 2.15 (s, 6H), 2.12-2.08 (m, 2H); ESI-MS: (+ve
mode) 577.55 (M+H)" (100 %); HPLC: 99.24 %. o
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zUsing the above procedures, following compounds (Table-2) can be prepared, using

different boronic acids and finally reacting with optionally substituted acid chlorides. -

5
Table-2:
Compd Structures IUPAC Names

58 1-(5-t4-amino-3-(4-phenoxyphenyl)- 1H-
pyrazolo34-djpyrimidin-1-y1}-5,6-
dihvdrocyclopentajclpyrrol- 201 H,3HAH - yljprop-
Zren-l-one

59 2-acryloyl-5-{4-amino-3-{4-phenoxyphenyl)-1H-
pyrazolo|34-dlpyrimidin-1-y1}-2,3-
dibydrocydopentalc]pyrrole-d, 6{1HEH}-dione
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R,

Z-aeryloyl-5-{d-amino-3-(4-phenoxyphenyl}-1H-

60 ow%ﬁ:g}?
\? pyrazolo3.4-dlpyrimidin-1-y13-5.6-
Hity “w dihydroeyclopenta[clpyrrale-1,3(2H,4H)-dione
H”%; %\4 : , :
“"‘N
i
&1 0*‘\:} 1-(F-(d-amino-3-(4- phmm\}ph@w} - Eil—
ng"’wﬁ S pytazolo]3.4-dlpyrimidin-1-
HHa g yhhexahvdrocvdopentalb]pyrrol-1{2H)- },si;prmp-}.
u ;?ﬁ»ﬂ’}‘ en-i-one )
L}»ﬂ
hY
62 I-{d-{4-amimo-3-(@E-phenoxyphenyl)- HH-
' pyrazolof3.4-d]pyrimidin-1-y13-2,3,5,6-
tetrahvdrocyelopentalbjpyrrol-1{4H - vlprop-2-en-
T-ore
63 nﬁcf;b:; 1-(6-{4-amino-3-(4-phenoxyphenyl)-1H-
Y pyrazolo 3 4-d]pyrimidin-1-yljhexahydro-TH-
Wy \l‘}"”‘é cyclopentajc]pyridin-2(3H vl iprop-2-en-1-one
I
(“‘w“:
"‘\»PEKM_
, g
64 e 1-{5-{4-amino-3-{d-phenoxyphenyl)-1H-
: gw"} - | pyrazolof3.4-dlpyrimidin-1-y1}-4,5,6,7-tetrahydreo-
sy g»" 1H-soindol-2(3H)-ylprop-2-en-1-one
@
; Hi. -y
=]
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65 & "‘V\} 1-{6-{4-amino-3-{4-phenoxy pheny - 18-
= pyrazolo]3,4-djpyrimidin-1-y1)-3-
Ry Nl azabicyclo[3.2.0lheptan-3-yliprop-2-en-1-one
R, :
LK
{ .
G
» &
66 Q_j;j} 1-{3-{4-amino-3-{4-phenoxyphenyl)- 1 H-
s pyrazolol34-djpyrimidin-1-y1)-6-
ff’ et azabicyclo[3.2.0heptan-6-yhprop-2-en-1-one
NN
\
Ry
67 OJS\: N-(5-{4-amine-3-(4-phenoxyphenyl)-1H-
£ Q] pyrazolo] 34-d]pyrimidin-l-ylioctdhydropentalen-
E" ¥ 2-ylacrylamide
N
]
LI
. ﬁ%ﬂ {0
68 L3 1-{5-(4-amino-3-{4-phenoxyphenyl)-1H-
r’i ) pyrazolo]34-d Jpyrimidin-1-y1}-3,4,6 7-tetralydro-
khg Sy 1H-cyclopentaie]pyridin-2GH-ylprop-2-en-1-one
P d _
19"}“*;“
o
et »‘,‘ =
a
69 OP[;”} 1-(5-{4-amino-3-(4-phenoxyphenyl}-1H-
) pyrazoloi3.4-d|pyrimidin-1-ylhexahydro-1H-
n%* gf isoindol-2(3H)-yprop-2-en-T-one
»«ng%
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1-{4-{4-amino-3-{¢-phenoxyphenyly-1H-
pyrazoln] 3 4-dipyrimidin-1-
yhhexahydrocydopentalc}pyrral-2{1HD-ylprop-2-
en-i-ome

71 F'“‘i 3 I(d-f4-amino-3-{4-phenoxyphenyl)-1H-
@: %:? p}rmz’c]10{,3,4—ﬂ]p}'ﬁmidiﬂf1 - ‘
" ?‘2‘{ yhhexahydrocydopentalb]pyrrol-1Q2H}-yprop-2-
,Ml MN en-1-one
. . -,
. N‘?
Jo
4

72

1-(5-{4-amino-3-{§-phenoxyphenyl)-1H-
pyrazolo]d4-dlpyrimidin-T-v1}-2.356-
tetrahwdrocyclopenta(bpyrrol-T4H)- vhiprop-2-en-
L-ore '

{
.

B z
-
‘;1 : {if:::q:
L

73 o fi%,, 1-{4-{4-amino-3-{4-phenoxyphenyl)-1H-

pyrazolo|34-djpyrimidin-1-y1)-5,6-
dibypdrocyclopentalcpyrrol-2(3H,3H 40y prop-
Z-gr-l-one ’

Z
Ny,
;

P
R
o

j-
z
/=0
%

5

NPy
kg A
Yo e
.{‘_JI.\_; _‘ f o
74 9‘4{"‘}\ 1-(6-( 4:~a.n1jn&~3—{4-plumcsx:yivhemyf)»'EH‘
S ; - .
I - pyrazolo]34-dpyrimidin-1-yljoctahydro-1H-
i, Sl cyclopentalb]pyridin-t-yl)prop-2-en-l-one
(.
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1-(5-td-amino-3-{4-phenoxy phenyl)-TH-
pyrazolo]3d-d]pyrimidia-T-v(}- 2,34 56,7

Kby Q\; . hexahydro-1H-cyclopentafb]pyridin-1-yljprop-2-
" '?Jx'!"“f:‘” : en-i-one .
%}} fol .
L]

1-{7-{(4-amino-3-{-phenoxyphenyli-1H-

o pyrazolo3.4-dlpyrimidin-1-y1)-2,3,4,5,6,7-

2 l:,sw hexabydro-1H-cydopentafblpyridin-1-yliprop-2-
A en-T-one

1-(&-{d-amino-3-(d-phenoxce pheryl)-1TH-
pyrazolo]3,4dlpyrimidin-1-y[}-3,4,6 7-tetrahydro-
1H-cydopentale]pyridin-2(3H-viiprop-2-en-1-one

1-(7-(4-amino-3-(4-phenoxyphenyl)- 1H-
pyrazolo{3 4-dipyrimidin-1-v1}-3,4,6 7-tetrahydro-
1H-cyclopentajcpyridin-2(3H)-yl)prop-2-en-1-one

79 4 1-(7-{4-amino-3-{4-phenoxyphenyl)-1H-
‘ R pyrazolo|3,4-djpyrimidin-1-y1)-2,3,45,6,7-

o ,
hig ﬁ‘;ﬁ“j hexahydro-TH-cyclopentafblpyridin-1-yhprop-2-
'?W%TM{‘L Q. ] en-i-one
*:;\‘.h = ,..'{ iy
p b,
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80 1-(5-{4-amino-3-(benza|d] thiazol 6-y1)-1H-
: pyrazolo]34-djpyrimidin-T-v1)-5,6-
dibydrecyelopentafclpyrrol- 2(1H,3H, 4H)- -yliprop-
; Z-en-T-one
&
81 - ;ﬁ;:j‘é 2-aerylovel-5-(d-amino-3-{berzold jthiazol-t-y1)-1H-
- *@?’_.éf pyrazeloldd-dlpyrimidin-1-41}-2,3-
N f}“?—"% y dibydrocyclopentalelp YT ole-4, 60 VH,5H)-dione
Al S
82 - 2-acryloyl-a-{(4-aming-3-(bernzo]d] thiazol-6-yI)-TH-
: pyrazolo[d 4-dlpyrimidin-1-y1)-5,6-
dibwdrocyclopentalelpvrrole-1,3(2HAM)-dione
C“S;m’{x
83 . _g{j; 1-(5-{d-amino-3-{(benzo[d]thiazol-6-y1)- 1H-
Co Ny %_ # pyrazolo[3 4-d]pyrimidin-1-
’?'}L?M;u yhhexahydracyclopentalb]pyrrol-1( ZH) yliprop-2-
e f‘g“’“ﬁ; en-T-ong
P
A, -
‘ et cl
84 T 1-(4-(d-amino-3-{benzold | thiazol-6-y1)-1H-
: 4, ijf prrazato]34-djpyrimidin-1-y1}-2,3,5,6-
'{:’1“%}“'5;“ tetrahydrocy *clﬁpenta[b]pw rrol-1{aH)-ylprop-2-en-
L w’{l% 1-one
4]
»
)
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85 1-{8-{4-amino-3-{benzold | thiazol-6-y1)-1H-
pyrazolo34-d]pyrimidin-l-yljhexahydro-114-

cyclopentalclpyridin-2(3H)}-yljprop-2-en-1-one

86 1-{5-{4-amino-3-(benzn|d]thiazol-6-v1)-1H-
prrazolo[3d-dipyrimidin-1-v1)-4 5,6, 7-tetrahydro-

1H-ispindolR2(3H)-yliprop-2-en-1-one

1-(6~{4-amino-3-(benzod jthiazol-6-y1)-1H-
pyrazolol34-dlpyrimidin-T-y3-3-
szabicyclo[d.2.0lheptan-3-yliprop-2-en-1-ore

1-(3-{4-amino-3-{benzofd Jthiazol-6-v1)-1H-
pyrazolo34-dpyrimidin-1-v1)-6-
azabicyclo[3.20heptan-6-vIiprop-2-en-1-one

N-(5-{4~amino-3-(benzo| d thiazol-6-yl)-1H-
pyrazolo]34-d]pyrimidia-1-vljoctshydropentalen-
2-yvljacrylamide :

89
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90 1-(5-{4-amino-3-(benza[d jthi azol-6-yvl)-1H-
pyrazolo]3 4-dlpyrimidin-1-yl}-3.4, 6 7-tetrahydro-

TH-cyclopentalc]pyridin-2{(3H v lprop-2-en-1-ane

-

1-(3-{4-amino-3-(benzold]thiazol-6-y1)-1H-
pyrazoto]3 4-d]pvrimidin-T-ylhexahydro-1H-
isoindol-2(3H -yl prop-Z-en-f-one

91

1-(4-{d-amino-3-(benzold fthiazal-6-y1)-11H-
pyrazolo]3,4-d]pyrimidin-1-
ylhhexahydrocyclopentale]pyreol-2 T H-yiprop-2-
en-l-one

93 1-(4-{4-amino-3-(benzold fthiarol-6-y1)-1H-
pyraznfo]34-djpvrimidin-1-
ylihexahydrocyclopentalb]pyrrol-1{2H)-yljprop-2-

en-1-one

1-(5-{d-amina-3-(benzo{d]thiazol-6-yl}- 1
pyrazole]3.4-d|pyrimidin-1-y13-2,3,5,6- 7
tetrahydrocyelopentafblpyrrol-1{dH-yljprop-2-en-
Fone

94
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95 pu N‘“ﬁs 1-(4-{4-amino-3-(benzo[d]thiazol-6-y1}-1H-
a, & § pyrazolo{34-d]pyrimidin-1-y1)-5,6-
et dihydrocyclopentalc]pyrrol-2(1H,3H,4H)-yDprop-
N 2-en-l-one:
l}"
(T w4
96 rﬂ!«z 1-(6-(4-amino-3-(benzold]thiazol-6-y1)-1H- |
AN pyrazolo]d4-d]pyrimidin- I-ylioctahydro-1H-
K Qw{: cyclopenta{blpyridin-l-yljprop-Z-en-1-one
‘s'nh g .
W
-
g7 1-{5-{(&-amino-3-{berzo|d ] thiazol-6-y1)-1H-

prerazolo] 34-dlperimidin-1-13-2,3.4 56,7 »
hexahydro-1H-cvclupentalblpyridin-T-yyprop-2-

£~ Ty

1-{7-{4-amino-3-{benzold thiazol-6-y1)-1H-
pyrazolo] 3 4-d]pyrimidin-1-y1}-2,3,4,5,6,7-
hexahydro-1H-cycdopentafblpyridin-1-yl}prap-2-
en-l-one '

99

1-{6-{d-amino-3-(benzodthiazol-6-yh)-1H-
pyrazolo]F4-d]pyrimidin-1-y1)-3,4,6 7-tetrabiydro-
1H-eyclopentajcipyridin-2(H vhprop-Z-en-T-one

00

,‘l,'(?v{é-arx\i;n()vfi -(benzold]thiazol-6-y1)-1H-
pyrazolo[3.4-d]pyrimidin-1-y1)-3,4,6,7-tetrahydro-
TH-eyclopentalcipyridin-2(5H}yljprop-2-en-1-one
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k7] 1-(7-{4-amino-3-{benzold|thiazol-6-y1)-1 H--
pyrazoln{3,4-d pyrimidin-1-y1)-2,3,4.5,6,7-
hexahydro-1 H-q rclopentalb]pyridin.] ~v§)pmp-7~
en-l-ane :

- 302 T+ (5-(4-amino-3-(benzo[blthiophen-5-y13-1H-
pyrazolo]3,4-d[pyrimidin-1-y1)-5,6-
dibvdrocyclapentale ]pwml 201H, 3 41 -y hprop-

Len-T-one i
103 {”i 1~{6-(4-amino-3-{benzo[blthiophen-5-y1)-1H
Kty %ﬁ} pyrazolo34-djpyrimidin-T-ylihexahy ‘m&il
'f‘;k?"‘f‘n cyvclopentalc]pyridin-23Hpyljprop-2-en-1-one
\\N,’}m"{' ‘
<:“3
N
6
104 f:f {-{f-(4-amino é?r-(benm»[b} thiophen-5-y13-1H-
mgc{ i pyrazolo]3,4-d]pyrimidin-1-y})-2-
4 f,( » azabicycla]3.2.0pheptan-3-yljprop-2-en-1-one
"N i :
e
”‘\,JN.X_/’%
&
s 3 NAE-(d-amino-3-(benzolblthiophen-5-y1)-1H-
e if pyrazolo]3,4-dpyrimidin-1-yloctahydropentalen-
Lran Z-yljacrylamide
%NJA,{
Ly
P

84




WO 2015/132799 PCT/IN2015/000063
106 {;‘f 1-(5-{4-amino-3-(benzo{b]thiophen-5-y1)-1H-
hen § “:? p}Ta.za;0§3ﬁ4—d Jpyri :niridiﬂ« l—g,r ]’»}"‘3fé"6‘ 7ietrahydro-
N IH-cydopentajclpyridin-2(3H}vljprop-2-en-1-one
N '
!“‘ " 'M\} »
<\,a-‘g\,,« 'i Y*«%
107 f} 3 1-(5-{4-amino-3-(2, 3-dihydrobenzo[bjthiophen-5-
ity Soed ¥1)-1H-pyrazolo[3,4-d}pyrimidin-1-y1)-5,6-
N {;}a dihydracyclopenta{c]pyrrol-2(1H, 31, 4H)-yDprop-
oK Z-en-T-ane
{7
g,
k.l.hé?
e

108

1+{f-(d-amino-3-(2,3-dibydrobenzolblthiophen-5-

yl-1H-pyrazolo[3,4-d]pyrimidin-1-vithexahydro-

TH-cyclopentalcipiridin-2(3H}-yliprop-2-en-1-one

109

1-{6-(4-amino-3-(2,3-dihydrobenzolbjthiophen-5-
yli-1H-pyrazolof3,4-dpyriondin-1-y1)-3-
azabicyclo[3.2.0lheptan-3-yljprop-2-en-T-one

ES

g
A S
{%"gw‘%
o R
110 /\;? N-(5-(4-amino-3-(2,3-dihydrobenzo[bjthiophen-5-
Ny vl)-1H-pyrazolo[3,4-d|pyrimidin-1: :
h*‘v"f yhjactahydropentalen-2-yhacrylamide
‘»:7,'\ AA).L‘;E)}:»
C
Eh - .
<
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1 :} 1-(B-{4d-amino-3-12, 3-dihydrobenzofbjthiophen-5-
o y1i-1H-pyrazolol5,4-d | pyrimidin-1-yl}-3,4,6,7-
tetrahydro-tH-cyclopentafc]pyridin-2{31)-
yiyprop-2-en-1-one ‘
T2 N-{6-(1-{2-aeryloyl-1,2,3,45,6-

’ hexahydrocyclopentalclpyrrol-5-yly-d-amino-1H-
pyrazolofdd-dperimidin-3-ylibenzold]thiazol-2-
vljacetamide : »

113 N-AG-{1-{2-acrvioyvloctahydro-1H-
cyclopentac]pyridin-G-yl-4-amino-1H-
pyrazolo]3d-dpyrimidin-3-ylibenzold)thiarzol-2-
ylyacetamide

114 % N~(5-(3{2-acetarnidobenzo[d]thiazel-6-yl)-4-

= z ¢ amino-1H-pyrazolo]34-djpyrimidin-1-
By N4 | yhoctahydropentalen-2-yljacrylamide
[ Eg..p@‘ g b
b A
&
.
MW{F
115 o ,{;g (E¥r-1-(3-{4-amino-3-{4-phenoxyphenyl)- TH-
= pyrazolo]3d-djpyrinmidin-1-y1)-5,6-
vy o dihydrocyclopentajc]pyrrol-2(1H,3H, dH)-y4-
,; ém«fe}i (dimethylamino)but-2-en-1-one  ~
ic,ﬁﬁ‘muf‘ ’ - :
£
-

86




WO 2015/132799 PCT/IN2015/000063

Blank page at the time of filing

87



WO 2015/132799 PCT/IN2015/000063
116 ,;,A: }? | €E)-1 ~(B-{d-amino-3-{4-p lwmsxyphenyi)ﬂ H-
5N pyrazolol3 4-d]pyrimidin-1-ylthexahydro-1H-

cyclopentalc]pyridin-2{3H)-vI}-4--
{dimethylamino)but-Z-en-1-one -

%"'3‘1 ’
.
' w}(’“%ﬂ"ﬂ_
& ' ,
117 e {’} {E)-1-(6-(4-amino-3-{4-phenoxyphenyl)-1H-
}.;'{\ . prrazolo]34-d]pyrimidin-1-y1}-3<
[T AN azabicvelo[3.2.0fheptan-3-y11-4-
{ (dimethylamino)but-2-en-1-one
f’"t!;‘v
118 Q,fj} (fﬂfi}1-~(5—{4~aminC}~3-{4-plwznbf§‘p’k’aeny[)d}{:w ,
7 pyrazolal34-dlpyrimidin-1-v1)}-3,4,6,7-tetrahydro-
s Ny TH-cydopentalc]pyridin-2(5H}-vi}-4-
Ny {dimethylaminotbut-2-en-1-om
by
o,
A »gw,ﬁr
119 535 {E)1-(5-{4-amino-3-{henzo[d thiazol-6-y1)- 1H-
" ‘%’,ﬁ pyrazolof34-d]pyrimidin-1- :
. e yhhexahydrocydopentalc)pyrral-2(LH)y1)-4-
$ ¢ N
Yo, AW

(dimethylamino)but-2-en-1-one

120 : Mh'?; (E}-1-(5-{4-amino-3-{berzo[d jthiazol-6-yl)- 1H-
' a b 4 pyrazolo]dd-dlpyrimidin-1-yl}-5,.6-
"; 4’“’{’}% d:i.lfﬁsj;?'d r@cyck:»ﬂp@ ta gf:] pyn'ul-ﬁ'{ilﬂ, 3H,4H}-vl)-4-
g »N}j\ {dimethylamino)but-2-en-1-one
h&
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121

(E}-1-{6-(4-arnino-3-(benzoldjthiazol -6y} 1H-
pyrazolo{3.4-dlpyrimidin-T-yhexshydro-TH-
cyclopentale]pyridin-2(3H)-y1)-4- '
{(dimethylamino}but-2-en-1-one

(E}1-{6-¢4-amino-3-(benzold thizzol-6-y1)-1H-
prrazolo]3.4-dpyrimidin-1-y1)-3-
azabicyclo[3.2.0heptan-3ylp-4-  °
{(dimethylaminojbut-2-en-1-one

123

{(E}1-(5-(d-amino-3-(henzofd fthiazol-6-yly-1H-
pyrazolof3 4-dlpyrimidin-1-v1)-3.4.6 7tetrahvdro-
TH-cyclopentalc]pyridin-2(5H i)

{(dimethylami nojbut-Z-en-1-one

izd

1- (5-{4-amine-3-{4-benzoylphenyl)-114-
pyrazolo]3,4-d Jpyrimidin-1-
yljhexahydrocyclopentalejpyrrol-2(HH -y Dprop-2-
en-T-one
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125 €7 4-{1-{2-acryloyloctahy drocyclopentalclpyrrol-5-y1)-
'5'4?4;{( 4-amino-1H-pyrazolo]3,4-dpyrimidin-3-yl} N-
5 phenylbenzamide
HHy Nt :
" ‘SJ\EE,,A{;’Q
e "i;
e\
L}{ -
RS
o %

126 4-(1-{2-acryloyloctahydrovyclopentalc]pyrrol-5-vi)-
4-amino-1H-pyrazolof3 4- djpynnndm-:i«)l}-l\u
methyl-N-pheny lbwm,aamldﬂ

ri ”"i\
-5
e
127 ::? 4-(1-2-acrylovioctahydracy cin;:t»mt“[c.]p‘ srrol-5-yi)-
\x, R d-amino-1H-pyrazolo]3.4-dpyrimidin 3~}l} -2~
g”":\},‘ miethyl-M-pheaylbenzamide
RH; ’
"’}“ﬁf’éu
L*ﬁ E K
o%“"{i\
128 ?""?;}- 4-(1-{2-acryloyloctahydrocyclopentalclpyrrol-5-x1)-
O 4-amino- Hi—pymz{s 0]34-djpyrimidin-3-ylF2-
F‘%ﬂ“‘ methoxy-N-phenylbenzamide
Bty \F’;'!
u‘é ek
‘L,:&} a;‘
)k"m::
iﬁ” »
e
'3‘}“?&
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129

dimethyl-N-phenylbenzamide

4-(I-(Z-acrylovloctahydrocyclopenta[c]pyrrol-5-y1)-
4-amino-1H-pyrazolo{3,4-d]pyrimidin-3-yi}-N,2-

130

4-(1-(2-acryloyloctahydrocyel c;pém:tﬁ [clpyrrol-5-vi)-
4-amino-1H-pyrazolo]34-dlpyrimidie-3-y1)-2-
me th_cxxy—N-methyl-N—phenyfﬁjémamide

li:"-w%}/wca'lz
W
LI
.)u"*!
{ ]
c‘}‘“‘?ﬁ;

131 4-(1-(2-acryloyloctahydrocydopenta[c]pyrrol-5-vl)-
4-gmino-1H-pyrazolo3A-d]pyrimidin-3-v1)-2-
methvb-N-{pyridin-2-yDbénzamide

-
Y
W
e
132 & %, 4-(1-2-acryloyloctabydrocydopental clpyrrol-5-y1)-
o 4-amino-1H-pyrazolo3,4-d}pyrimidin-3-yl)-2-
d v-Nefreridine 2ok id
7\ com methoxy-N-{pyridin-2-yl)benzamide
Ny s ‘
N‘""z\ "’é
g hon
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133

4-(1-(2-acryloyloctabydrocy dopentalclpyrrol-5-yl)-
4-amino-1H-pyrazolo3,4-djpyrimidin-3-yi)-2-
methy-N-{4-methylpyridin-2-vljbenzamide

134

4-(1-(2-acryloyloctahydrocyclopentalc] pyrrol-S-vl)-
S-amino-1H-pyrazolo[34-d]pyrimidin-3-y1)-2-
methy-N-{4-{frifluoromethylpyridin-2-
ylibenzamide

135

d-(1-(2-acryloyloctahydrocydopentalc]pyrrol-5-vl)-
4-amind-TH-pyrazolol3 4-djpyvrimidin-G-y1)-2-
methoxy-N-{4-{triffupromethylpyridin-2-
yibenzamide :

136

4-(7-(2-arryloyloctahydrocyclopentale] pyrral-8-yl)-
d-arnino-f-chilore-PH-pyrrolof2,3-djpyrimidin-5-
yhi-N-phenylbernzamide
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137 {,} 4-{7-2-acrylovloctahydrocydopentaclpyrrol-5-v1)-
SN 4-amino-6-flunro-7H-pyrrolo] 2,3-d]pyrimidin-5-
}“"{iz yh-N-phenyibenzamide
!@N,}n'i?m':
}j‘
L
R
138 ¢ "‘j +{7-{2-acrylovloctahydrocyelopenta]clpyrrol-5-vi)-
'D«QM:’;? 4-amino-6-bromo-7H-pyrrolo[2.3-d | pyrimidin-5-
74 ylj-MN-phenylbenzamide
139 iy 4-{7-(Fracrylovloctahydrocydopentaldpyrrol-5yl}-
N wé:f) f-amino-6-{difluoromethyl}-7H-pyrrolof2,3-
r% dipyrimidin-5-¢1}-N-phenylbenzarnide
é“ . .
Bty Sy
M f"i ™ “*{‘%
Tt
by }”“Nf CHF,
o
' g‘“n‘
0’}%"3%
140 f: ‘:’3 4-{7-(2-acryloyloctahydrocydopentalc]pyrrol-5-yi}-
ﬂ%;: 4-amino-O-(trifluoromethyl}-7H-pyrrolo] 2,3
5“%? d}p)ﬁm.%ﬁﬁn@*yi}%l -phenylbenzamide
I em
R
(i“‘*z
-aH
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it

4-{7-(2-acryloyloctahydrocyclopentafc]pyrrol-5-yij-

4-amino-6-methyl-7H-pyrrolo|2 3-djpyrimidin-5-
yIi-N-phenylbenzamide

&,
142 {7 4-(7-(2- acryloyloctahydrocyclopentalc]pyrrol-5-y1j-
Q*gwrghs A-amine-7H-pyrrolo]2,3-d jpyrimidin-5-yI)-N-
{ | phenylbenzamide

143

4-(7-(2-acrvloyloctahydrocydopentalc]pyrrol-5-vlj-
d-aminn-7H-pyrrolo]2,3-djpyrimidin-Gyl)-N-
muethyl-N-phenylbenzamide

4

4-{7~(2-acryloyloctabydrocyclopenta{c]pyrrol-5-yl)-
4-amino-TH-pyrrole|2,3-d]jpyrimidin-5-yli-N-
(pyridin-2-yhbenzamide
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45

4-{7-Z-aavioyloctahydrocydopentalc] pyrrol-5-v1)-
4-amino-7H-pyrrolo]2,3-djpyrimidin-5-yi)-N-
methy -N-(pyridin-2-yDbenzamide

146

A-{7-{2-acryloyloctahydrocydopentalc]pyrral-5-yi)-
4-amino-7H-pyrrolo]2,3-d jpyrimidin-5-yl}-N-{4-
methyipyridin-2-yljbenzamide

147

4-(7-{2-acryloyloctahy drocyclopentalclpyrral-5-vl)-
damino-7H-pyrralo]2,3-d Jpryrimidin-5-y1i-IN-

methyl-N-(d-methylpyridin-2-y [betizamide

'dfﬁ'i“
148 & 4-(7-(2-acryloyloctahydrocyclopentalclpyrrol-5-yi)-
U : cyciopentalcipyrral
ﬂ%whf"\ 4»&1;@.%.&'10-‘?!‘1—;1}!‘:?@1oil,’ﬂd}pymmidm~5r~yi}~1\f~
2" methy-N-($-(trifluoromethyljpyridin-2-
Wa Sy yitenzamide
Ny
RR .
e -
N
s
L

95




WO 2015/132799

PCT/IN2015/000063

119 4- (?-(ancry]ayl.octahydmcyc?am&nta felpyrrol-5yl)- -
damino-TH-pyrrolo]2,3-d]pyrimidin-5-vi-N-{4-
(trifluoromethylipyridin-2adibenzamide

150 Y 4-(7-(2-acryloyloctahydrocydopental ] pyrrol-5-yli-

o 4-amino-7H-pyrrolof2,3-dpyrimidin-5-y11-2-
A ] : i ¥,
A methy-N-phenylibenzamide
151 ; R 4-{7-(2-acryloyloctahydrocyclopentalc] pyrrol-5-yl)-
cz%“':‘:d 4-amino-TH-pyrrolo{2,3-djpyrimidin-5-yi}-2- '
A methoxy-N-phenvibenzamide
{;r ‘»:;g.‘-cck; . S ¢ .
Kby Mol
"f’l"‘\,’[
RNy
L L
»
*}""&
LA Y
152 {\‘,:«\,& 7 4-(7-2-acrylovloctahydrocyclopentalc]pyrrol-5-yl)- -
SR 4-amino-7H-pyrrolof2,3-d]pyrimidin-5-y1)-N,2-
- | dimethyl-Nephenylbenzamide:
oz ‘.\SF’}
b
LG
a\g"'fv%
St
e
sy
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153 {t\ 4~(7-«{2'513}43}1mctahydmcyc?n_pﬁhta[:c]pyrrﬁkﬁ-yi}
Q}MN':V 4-amino-7H-pyrrolo]2,3-djpyrimidin-5-yi)-2-
s . methoxy-N-methyl-N-phenylbenzamide
B3 {‘r”“‘
Ry
“’[\, 'f(i”fs:
P
%, ,-f
"
"
i»c..
oy
154 .i‘;} 4-{7-(Z-acryloyloctahydrocyclopental ¢l pyrral-5-v1)-
G»?-xh d-aming-7H-pyrrolof2,3-d]pyrimidin-S-y1)-2-
- methyb-N-{pyridin-2-ylibenzamide
135 4-{7-{2-acryloyloctahydrocydopentalc] pyrrol-5-vl)-
4-amino-7H-pyrrolo}2,3-d]pyrimidin-5-y1)-2-
methowy-N-{pyridin-2-yl{benzamide
156 4-{7-{2-acryloylectahydrocydopenta| ) pyrrol-5-yi)-
. 4-amino-7H-pyrrolo[2,3-d]pyrimidin-S-yly-N,2- -
dimethyl-N-( pyddiﬁlyt)benzamid @
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157 ; ifj 4-(7-{2-acryloyloctahydrocycopenta] clpyrrol-5-yi)-
SN d4-amino-TH-pyrrolo]2.3-d]pyrinidin-5-y1)-2-
¢ xr oCHy methoxy-Ne-mwethyl-N-{pyridin-2-y l}benzamide
vy |
NTTR
/}b""g
Ly {

158 4-(7-(2-acryloyloctahydrocyclopentalc]pyrrol-5-yl)-
dramning-TH-pyrralo]2,3-d]pyrimidin-5-y1)-2-
methyl-N-(4-methylpvridin-2-yl)benzamide

159 4-(7-{2-acryloylottahydrocyclopenta[ ¢ pyrrob-S-vi)-
d-amino-7H-pyrralof2,3-d]pyrimidin-5-yi3-2-
methoxy-N-{4-methyipyridin-2-vljbenzamide

160 4-{7-{Z-acryloyloctahydrocydopentalc] pyrrol-5-vi}-
‘ d-armino-7H-pyrrolo]2,3-d jpyrimidin-5-y1)-N,2-
dimethyl-N-(4-{trifluoromethyljpyridin-2-
yhbenzamide '
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161 Ny 4-(7-(2-acryloyloctabydrocyclopentalclpyrrol-5-vi)-
0%,;{\ ' d-amino-7H-pyrrolo]2,3-d]pyrimidin-S-yi3-2-
4 a3, methoxy-N-methyl-N-{(4-(triflaoromethylpyr 1d m-
ey 2-yhbenzamide :
.
’Lx-Nﬁ _‘ﬂLM:
| <,5
162 i 4-(7-Z-acrvlovioctabydrocyclopentale]pyrrol-5.l)-
Ry s 4-amino-TH-pyrrolo2,3-d pyeimidin-5-yi-2-
5 methyl-N-{4- {mﬂumnnuzthyl}pynémﬂ-
HHs -
1 ylibenzamide
Ry
"}‘}i’;)\“!
=
a}“"ix
163 R 4-(7-2-acrylovioctahvdrocyclopentalc] pyrrol-5-vl)-
\\?,,;’H 4-amino-7H-pyrrolof2,3-djpyrimidin-5-yiy2-
7 ;'\\.,WH) methoxy-N-{4-{triflusromethy Dpyridin-2-
oy Nt ylybenzamide -
.N‘J“i
2“‘7&,5 N
.‘-1}
N
e
164 i ‘\\} 4-{3-{2-acrylovinctahydrocydopentalclpyrrol-5-vl}-
b Omé';w graminoimidazoft.5-a]pyrazin-1-yl}-N-
"‘;Q\ phenylbenzamide
W
g
Q}M\}x
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165 4-(3-2-acryloyloctahydrocydapentalc] pyreol-5-yi)-
S-aminoimidazol1,5-alpyrazin-1-yi)-N-methyl-N-
phenythenzamide

166 4-(3-(Z-acryloyloctahydrocyclopental¢] pyrrol-3-yl)-
8-aminoimidazo] 1L5-a]pyrazin-1-y1}-N-{pyridin-2-
ylibenzarride

167 4-(3(Z-acryloyloctahydrocyclopenta[c] pyrrol-5-yl)-
$-aminoimidazoll,5-alpyrazin-1-yi)-N-(4-
(trifluoromethylipyridin-2-yhibenzamide

168 4(3(2-acryloviactahydrocyclopental ol pyrrol-5-yi)-
8-aminoimidazol1,5-alpyrazin-1-yl)-2-methoxy-N-

3 4 d-(trifluoromethypyridin-2-yDhenzamide
iy e .
W et
i‘»‘:/’&‘%‘?ﬂ
O
Kb,
T“u'\, ’
<
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169 4-(9-(2-acryloyloctahydrocydopentac] pyrrof-5-yl)-
&ramino-8-oxo-8,9-dihydro-7H-purin- 7-y1}-N-
phenylbenzamide
170 j\:'y 4-(9-Q-acryloyloctahydrocyclopentalc]pyrrob-5-y1)-
- - Gramino-8-oxo-8,9-dihydro-7H-purin-7-y1}-N-
methyl-N-phenyibenzamide
171 ,fj\ 4-{(%-{2-acryloylactahydrocyclopentalclpyrrol-5-y1)-
q@«.._u’g‘ G-aming-8-ox0-8,9-dihydro-FH-purie-7-y11-N-
»-~»--“<\. ’ {pyridin-2-yl)benzamide
172 N‘; = P 4-(%-{2-acryloyloctahydrocyclopenta(c]pyrrol-5-y1)-
' \},r:’»; f-amino-8-ox0-8,9-dihydro-7H-purin-7-yl}-N-{4-
7, methylpyridin-2-yhbenzamide '
Nz Syt
5«:}\“}5‘
vl kel
N
B
A
L,K’
oy
i
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173 ‘ ﬁ:}":’ﬂ 4~(€=}«{2-ﬁm}'layimtahydfuaycﬁiapenta{c]’pyrmt~5-yl}~
EN (ram\inu-&@xt}»&Q*dibydrﬂvYH-puriﬁ*%yl}-N—{f-?rr
&Y {trifluoromethylypyridin-2-yljbenzamide
W ‘ ' :
L] L»,‘
A
Ty
&
174 ,.{ii}“"ﬁ 4-{9-(2-acryloyloctahydrocyclopentalclpyrrol-5-yi)-
A t-amino-8-oxo-8,9-diby dro-7H-purin-7-yl)-2-
P N methoxy-N-(4-{trifluoromethy pyridin-2-
HHg i**'“ ylhibenzamide
Wt
o :
zz,r‘wm.‘}"
{)"‘w
N o
o
N
@
175 & 4-(1-(2-acryloyl-1,2,3,4,5,6-
°ﬁ?.m"u ‘| hexahydrocyelopentalclpyrrol-5-ylyd4-amine-1H-
% pyrazalol34-dlpyrimidin-3-yI)-N-
;ﬁﬂfm phenylbenzamide
?‘%”’i "ﬁ'ﬂ
4
X
& -Q
176 { N, 4-{1-(1-acryloyloctahy drocyclopentalblpyrrol-5-
Q?Afu yijp-4-amino-1H-pyrazolo]3,4-d]pyrimidin 3-ylpN-
5 phenylbenzamide '
mé
R
w Ly
H 1
b
LMY
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177

4-{4-amino-T-{2- :
fviny laulft3nylhmtahx drocyclopentalc]pyrrol-

| 1H-pyrazole{3,4-djpyrimidin-3-y{)-N-

pheny-fbenxamidé

n}yl‘}.

178

{E)-4-{d-amine-1-{2(4-(dimethvlamino)bu2~
enoyloctahydrocydopentalclpyrrol-F-y1)-1H-
pyrazololdd-dlpyrimidin-3-yT3N-
phenylbenzamide

179

A,

(E)-d-(4-amina-1-{2-(4-
(cyelopropylimethyljamino)buat-2-
enoyljoctahydrocydopentalclpyrrol-5-y1)-1H-
pyrazolo]3.4- d]pvramxdm-&yi} -N-
phenybsenz. >nmﬁe
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180 £y (Z}j-4-{4-amino-1-2-(2-cyano-3-

' ' cycloproprlacryloyloctahydrocycopental ] pyrrol-
s 5-yh-1H-pyrazolo[3, 4-djpyrimidin-3-y{}-N-
Eng i,m? ? phenylbenzamide
N.f. , g
L
L"“R'LF{ .
,}-z:
ko
W
3™
@y
181 iy 4-(7-(2-acryloyl-1,2,3,4.5,6-
SN hexabydrocvclopentale]pyreod-5-yl)-4-aminoe-7H-
£ pyrrolo[2.3-dpyrimidin-S-v1-N-phenylbenzamide
WHg ) i i
[ ‘?,:'”';«‘
‘éruﬁu.,‘?} »
L
™
o
S
&

182 &y 4-(7-{1-acryloyloctahydrocyclopentalb]pyrrol-5-

G‘%“,éi’ sl-g-amino-TH-pyorole]2,3-d jpyrimidin-5-y1)-N-
{f;,"'“'{::} : phenylbenzamide
Fly k’“}:’ax‘e ’
R
A
KR
S e
T 183 _ i 4-{4-amino-7-{2-

o S (vinylsulforadoctahydrocyclopentalelpyrrol-5-v1)-
7H-pyrrolof2, 3-djpvrimidin-5-y1)-N-
nty N : phenylbenzamide
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184 4 } (E)-1-(4-amino-7-(2-{4-{dimethylamino)but-2-
j;,_m“‘ (:m;yl‘%nc‘iahydracy-dqp&n&%a{‘;':}pyrrg.bﬁ»—yl)é?ﬁb ‘
o j}{ - }3 pyrrolo|2.3-d]pyrimidin-5-y1}-N-phenylbenzamide
I:{\;z;}} L‘}:! — .
Nw—'\w,
.e:”‘ ™
.t
3
3]
oy
185 &y (E}-4-(d-aming-7-(2-(4-
T e o
i }\m, feyclopropylimetbylaminoibut-2-
Hi {\/(;‘, enayljoctahydrocyclopental clpyrrol-8-y1)-7H-
z’.“:""’l‘?w_{ h pyrrolo]2,3-d jpyrimidin-Geyl-N-phenyibenzamide
‘NAWB
/}"k
{
Lo
0{_%{
p
- \‘\?
186 f”‘\} (Zy-4-(4-amino-7-{2-(2-cyaro-3- -
q,\}wé: c;;e-ck}pmpyia«::ryamyi_}octajl‘ﬁxjfd'm‘c;,»rclepgnt‘a{c]pyrmlé
M_g\ 5-y13-7H-pyrrolo{2 3-d)pyrimidin-3-yl)-N-
NHs ‘?\;:} : vhenyibenzamide :
By,
L b2
L“:N..mr{
VA
%
L"? e
&
«:"fi
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187 F % 0| 4+{3-2-acryloyl-1,2,3,4,5,6-
o il hexahydrocyclopenta[clpyrrol-5-y13-8-
?’“m aminoimidazol1,5-a)pyrazin-1-yl)}N-
5 ’ . '
¢S phenylbenzamide
LI
N~ b,
Ny
-
v : »"’&“"ﬂ
o’
158 (bﬁ, 4-(3-(1-acrylovloctabydrocyclopentablp
e ylhi-S-aminoimidazo]l,5ajpyrazin-t-yl-MN
§-NH et B i ey s E " ’
phenylbenzamide
N
] 3
MH-:‘. \‘}:.:“-"
N"‘L\f{
%:‘.\ R ,,fIN
e 'i
‘/‘.L.
e
PN
e T
189 R 4-(B-amino-3-(2- :
o, i\‘ : (vinylsulfonyljoctahydrocydopentalefpyreol-5-
_?“'NH ylimidazof1,5-alpyrazin-1-yl}-N-
o phenylbenzamide.
Ny e i ’
/
Nfﬁ‘l‘\:‘»;:"
4 M
\‘w"--ﬁ{
~
€
0\
L.H}
i
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190 (E)-4-(8-amino-3-2-(4-{dimethvlaminaibus-2-
enoylyoctahydrocyclopenta(cjpyrrol-5-
yhimidazo[1 5-alpyrazin-1-yl}-N-
phenylbenzamide
191 (E)-4-{8-amino-3{2-(4-

(eyclopropylimethylamino)but-2-
enoyloctahvdrocydopentalclpyrrol-3-
ylyimidazo[l S-alpyrazin-i-yliN-
phenylbenzamide
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192 (Zy4-{8-amino-3-(2+2-cyano-3-
eyclopropylacryloyljoctahydrocydopenta{clpyrrol-
S-yllimidazol1,5-alpyrazin-1-yly-N-
phenythenzamide
193 o ) ~(9~{2 -acryloyl-1,2,3,4,56-
I hexahy émLydopmm[c]pvrrni A-yly-6- amxna-ﬁ«
Oy s
) ,(‘: | oxo-8,9-dibydro-7TH-purin-7-y1)-N-
F “}, | phenylbenzamide -
KH ”‘}»"»“»5' : '
Lo
NI;HK“:{"N\
L e
-
i
.
£
194 F 5 i 4-(9-(V-acryloyloctahydrocyclopenta]blpyrrol-5-
o \}’“"’” | yly-6-amino-8-oxo-8,9- dthydrﬁ-l?ﬂﬂpurm 7-yIN-
_j‘”w - | phenylbenzamide
N
ﬁs .‘A-;’r
N ]
' G
G L
1
(.
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195 i ’“’*‘ﬁ; 4-{-amino-8-oxo-9-(2- . _
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Testing of Compounds of the invention

Biological studies:
Invitro BTK inhibitory activity assay:

In vitro BTK inhibitory activity of test compounds were screened using BTK

kinase assay on ADP Glo platform (Li, H., Totoritis, R.D., Lor, L.A., Schwartz, B.,

Caprioli, P.; Jurewici,’ A.J and Zhang, G., Assay Drug Dev. Technol., 2009, 7(6),
598-605). Briefly, fixed amount of recombinant purified human BTK (3 ng/reaction
from SignalChem, USA) were incubated with increasing concentration of test
compounds, in 1X kinase reaction buffer (40 mM Tris-Cl, pH7.5, 20 mM MgCl,, 2
mM MnCl,, 0.1mg/ml BSA and 50 pM DTT). Enzymatic reaction was initiated by-
adding a substrate cocktail containing S0pM of ATP (final concentration) and. Sug of

.ia'o"lyGlnélTyrl (Signal Chem) in total 25ul of reaction, in round bottom white 96 well

plate. The reaction mixture was incubated at room temperature for 2 hr. After 2 hr of
incubation, 10ul of the reaction mix was mixed with 10p of ADP Glo reagent, in
another round bottom white 96 well plate and incubated at room temperature for 40

min. This was followed by addition of kinase detection reagent (20ul per reaction)

fand .incubation at room temperature for 30 min. Finally, plate was read for
E»luminescen‘ce at an integration time of 500 millisecond per well. Data were plotted
ftaking Enzyme with no inhibitor set as the 100% kinase activity and for dose
fresf)bnse curve, % Kinase activity was plotted against conc on Log scale and ICsy was
Tdetermined by non linear curve fitting method using GraphPad Prism software 6. The
?invitro BTK inhibitory activity (ICsp) for representative cofnpounds are listed in

“Table 3.

Table 3: Invitro (ICsg) BTK inhibitory & CYP inhibition data of representative
compounds ' ' '

compd | In-vitro BTK inhibitory CYP inhibition @ 10 eM concn :
No. activity: ICso (nM) | 1A2[2C8]2C9 | 2C19 | 2D6 | 3A4 |
1 ) 1.3 A| A | A A A A
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56 50 B|B|B| A | A | B
57 100 Al B|[B| A | A | B

A: <50% CYP inhibition @ 10 eM concentrations;
B: >50% CYP inhibition @ 10 eM concentrations

CYP inhibition studies:

CYP inhibition studies were performed with test compounds, at two concentrations (2
uM and 10 uM), using human liver microsomes (Yao, M., Zhu, M., Sinz, M.W.,
Zhang, H., Humphreys, W. F., Rodrigues, A. D .and Dai, R, Journal of
Pharmaceutical and Biomedical Analysis, 2007, 44, 21 1'42:23; Walsky, R.b L and
Obach, R.S., Drug Metab. Dispos., 2004, 32, 647-660). Human liver microsomes
were mixed with 100 mM phosphate buffer (pH 7.4) and probe substrate and warmed
to 37° in microcentrifuge tubes. Aliquots of this mixture (499 pl) were fransferred to
each pre-labeled microcentrifuge tubes, followed by ‘a—ddition of the 1 pL of inhibitors
(test compound / CYP-specific positive control inhibitor) or control solvent (DMSO).

. Aliquots of this mixture (90 puL) were transferred to each pre-labeled microcentrifuge

tubes in duplicate. Final solvent concentrations were 0.2% (v/v) or less. Incubations
were commenced with the addition of 10 pL.NADPH stock (assay concentration, 1
mM) to a final incubation volume of 100 puL and incubated in shaking éwat_er bath (at
37°C and 100 rpm),'for the period defined in Tables 1. Incubations wére terminated
by addition of 400 pL of termination solvent (CH3CN) containing inte;mal standard.
The terminated samples were vortex-mixed, centrifuged at 10000 rpm for 5 min and
supernatant transferred into HPLC vials for LC-MS/MS analysis to monitor
metébolites produced by marker CYP reactions. CYP inhibitor); activity (%

| inhibition) of test compounds is listed in Table 3.

“In vivo efficacy studies:

Demonstration of in vivo efficacy of test compounds in rats mice, oral routes of

administration.
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Animals

All the anifnal experiments were carried oﬁt in female rats and mice, bred in-
house. Animals were housed in groups of 6 animals per c;;,age, for a week, in order to
habituate them to vivarium conditions (25 4 °C, 60-65 % relative humidity, 12: 12 h
light' dark cycle, with lights on at 7.30 am). All the anin{al experiments were carriéd
out according to the internationally valid guidelines followmg approval by the ‘Zydus
Research Center animal ethical committee’.

SCW Arthritis

Female Sprague dawley (SD) rats were prirr:led"f'with an intra-articular

injection of 20ul of peptidoglycan polysaccharide (PGPS), at 0.5 mg/ml of rhamnose

in the right ankle. At 2 weeks the paw swelling were measured using‘ a
plethysmometer and rats assigned to groups based on iniiial paw swelling. On day 14
after model initiation, rats were dosed orally (po) with the test compounds. Following
the dose administration, 1 h later, the rats received a boéster dose of 0.5 ml of PGPS
(0.5 mg/ml of rhamnose) via - i.v. injection using their tail vein. Compounds were
dosed for the following two more days and their paw volumes were measured for 3
more days. The efficacy of the compound was determinéd as percentage inhibition of
paw swelling verses the control (untreated) group. Representatlve data of some of the

test compounds are listed in Table-4.

Diffused large B cell lymphoma Xenografts using TMD-8 cell line

Female SCID mice were inoculated sc with 10 >< 10° TMD-8 cells in 0.1 mL
of PBS to the right flank. Animals were observed twice. weekly for occurrence of
tumor. vOnce the tumors became palpable (around »100 mm?) around 14 days after
injection, treatment was initiated via oral route. Tumor volume was determined every
alternate day using digital calipers and the tumor volume was calculated using the
formula: [length/_Z] x [width?]. Body weights of the animals were also recorded 3

times a week as a measure of treatment related side effect. Treatment was continued
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for two more weeks and inhibition of tumor volume compared to vehicle control was
considered as efficacy endpoint. Representatrve data of some of the test compounds

are listed in Table-4.

Protocol for Collagen Induced Arthritis (CIA) Study in Mice
CIA is a frequently used animal model of human RA (Courtenay, J.S.,
Dallman, M.J., Dayan, A.D., Martin, A. and Mosedale, B., Nature, 1980, 283, 666-

668; Bevaart, L., Vervoordeldonk, M.J., Tak, P.P., Methods Mol. Biol., 2010, 602,

181-192). Following 7 days‘acclimatio,n, mice were randomly assigned to groups
according body weight. Mice were immunized subcutaneously in the tail using

bovine type II collagen mix in complete Freund’s adjuvant (CFA). Twenty-one days |
after the first immunization, mice were ‘given booster dose of collagen in incemplete
Freund’s adjuvant (IFA). Mice were monitored every other day after the booster dose
for the development of arthritis. Mice were recruited for the studyvonce clinical signs

were visible. Eight animals were assigned each of three groups [vehiele, positive

- control and test compounds] and trea'tme'nt was continued for four weeks and

percentage inhibition in clinical score 1s recorded as per graded score. Body weights
of the animals were also recorded 3 trmes a week as a measure of treatment related
s1de effect, paw thickness measured twrce a week and blood serum are collected at
termination for cytokines profile. Representative data of” some of the test compounds -

are listed in Table-4.

Table-4: Invivo efficacy data of repres'entative compounds

Compounds | % inhibition of paw |% Inhibition in|% inhibition of
(Dose: 10 inflammation, Day-16, | tumor volume, Day- | clinical score, Day-
mpk,po) |in SCW  Arthritis | 16, in  TMD-8 |28, in CIA Arthritis
Model Xenografts Model Model
25 . 69.6+12.7 50.2+10.1 90.1+6.3
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32 T 753162 T 561482 100239
42 51.349.7 | 62.248 8 100£4.2
46 81:8+11.2 54.3+9.1 88+7.1
54 89.2£103 92.1£13.1 08+4.5

Date represent Mean = SD, n=8 animals in each group

The novel compounds of the present invention can be formulated into suitable
pharmaceutically acceptable compositions by combining with suitable excipients by
techniques and processes and concentrations as are well known. |
The compounds of formula (I) or pharmaceutical compositions containing them are
useful as a medicament for the inhibition of BTK activity and suitable for humans
and other warm blooded animals, and may be administered either by oral, topical or
parenteral administfatio_h. .

Thus, a pharmaceutical composition comprising the compounds of the present
invention may comprise a suitable binder, suitable bulking agent &/or diluent and any
other suitable agents; as may be necessary. Optionally, the pharmaceutical

composition may be suitably coated with suitable coating agents.

The compounds of the present invention (I) are BTK inhibitors and are useful

in the treatment of dfisease states mediated by BTK enzyme, preferably cancer,

arthritis and related disorders.

In one of the embodiments the present invention of formula (I) in combination
with one or more suiﬁable pharmaceutically active agents selected from following
therapeutic agents in any combination. Imfnunosuppressants (e.g., Methotrexate,
mercaptopurine,  cyclophosphamide),  glucocorticoids,  non-steroidal  anti-
inflammatory drugs, Cox-2 specific inhibitors, TNF-e binaing proteins (eg.,
Infliximab, etanercept), interferon-13, interferoh-@, interleukin-2, antihistamines,
beta—égonist_, anticolinergics, anti-cancer agents or their suitable pharmaceutically

acceptable salts. Further examples of anticancer agents for use in combination with

123




WO 2015/132799 PCT/IN2015/000063

10

15

20

BTK inhibitors include chemotherapy or a targeted therapy, alkylating agents,
platinum compounds, DNA altering agents, Topoisomerase inhibitors, microtubule
modiﬁeﬁs, antimetaboliteé, anticancer antibiotics, hormones, Aromatase inhibitorsr,
antibodiias, cytokines_, vaccines, drug conjugates, inhibitors of mitogen-activated
protein kinase signaling (ex: BAY 43-9006), Syk inhibitors, mTOR inhibitors,
antibodies (Rituxan), other anticancer agents that can be employed in combination
include, Vinblastin, Bleomycin, Cisplatin, Acivicin, Azacitidine, Decitabine,
Doxorubicin, Enloplatin, Flurouracil, Methotrexate, Vinblastin, Vincristine and
BCR/ABL antagonist -

The quantity of active component, that is, the compounds of Formula (I)
according to this invention, in the pharmaceutical composition and unit dosage form
thereof ;may be varied or adjusted widely depending upon the particular application
method, the potency of the particular compound and the desired concentration.
Generaily, the quantity of active component will range between 0.5% to 90% by
weight of the composition.

- While the present invention has been described in terms of its specific
embodiments, certain modifications and equivalents will be apparent to those skilled

in the én and are intended to be included within the scope of the present invention.,
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We claim:

1. Compound having the structure of general formula (I)

NH, U
-/
Z
N N
| Y —R;
i - W\ /
vV X
\
R2-R3

and their pharmaceutically acceptable salts, e.nantiomers and their
diastereomers, wherein, V, W, X, Y & Z independently selected from, *C’ or
s . | : | :
R, is selected from hydrogen, keto, halogen, unsubstituted or sub§tituted
groups selected from cyano, alkyl, haloalkyl, aryl, alkoxy, acyloxy, aryloxy,
arylalkyl,  heteroaryl, - heterocyclyl, heterocycloalkyl, cycl_t)alkyl, :
cycloalkylalkyl, aryloxyaryl, aryloxyalkyl, aryloxyheteroaryl, groups;

R, is selected from the following ring system:
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Rs3 at each occurrence is independently selected from hydrogen, haloalkyl,

b3

Cig alkyl, C,.; alkenyl, C,.; alkynyl, aryl, cycloalkyl, heterocycloalkyl,
cycloatkyl(C.7)alkyl, heterocycloalkyl(Ci.q)alkyl, C(O)NH(Cr.z)alkyl, C(O)-
CH-CH,, C(0)-CH-CH-R;, C(O)-C(CN)-CH,, C(O)- C(CN) CH-R4, SO»-
NH(C,.7)alkyl, SO,-CH-CH,, SO,-CH-CH-R4 groups;

R4 at each occurrence is selected from —(CHZ)H'NRSR6; wheéein, n=0-7 and
each of Rs and R are independently selected from hydrogen,jhal‘oalkyl, Cia
alkyl, C,;7 alkenyl, C,; alkynyl, aryl, cyclo‘alkyl, carbocycle,
heterocycloalkyl, cycloalkyl(C,.7)alkyl, heterocycloalkyl(C1_7)ajlkyl; '
‘U’ is selected from unsubstituted or substituted groups seleéted from alkyl,
alkenyl, alkynyl, alkoxy, aéyloxy, aryl, aryloxy, aryl'all{yl, cycloalkyl,
cycloalkylalkyl, biaryl, heteroaryl, heterocycle, heterocylc.:lloal_“kyl, O-aryl, O-
cycloalkyl, O-heteroaryl, O-heterdcyéle, O-heterocycloalkyl, aryloxyaryl,
aryloxyalkyl, aryloxyheteroaryl, heteroaryloxyaryl, 'hetéroaryloxyalkyl,
heteroaryloxyheteroaryl, Ph-CO-N(R7Ry), Ph-N(Rg)-CO—Rlo,j'fwherein, R7 Rg
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and R are independently selected from hydrogeﬁ, halogen, alkyl, haloalkyl,
alkoxy; aryl, cycloalkyl, heteroaryl, heterocycloalkyl; further substituted with
halogen, alkyl, alkoxy, haloalkoxy groups and Rg are independently selected
from hydrogen, C;;alkyl, C,5 al'kenyl, Cyg alkyﬁyl.

. The compound as claimed in claim 1, wherein R; is selected from hydrogen,

keto, halogen, unsubstituted or substituted groups selected from cyano, alkyl,

. haloalky! groups.

. The compound as claimed in claim 1, wherein R, is selected from the

following ring system.

¥ y o
s “N-Ry
2, T, O e
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- ! | N Rs
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. The compound as claimed in claim 1, wherein Rj is selected from C(O)-

CH-CH,, C(0)-CH-CH-R,, SO,-NH(Cy.)alkyl, SO,-CH-CH;, SO,-CH-CH--

R4 groups, wherein R4 is as defined earlier.

. The compound as claimed in claim 1, wherein U is selected from

unsubstituted or substituted groups selected from aryloxyaryl, aryloxyalkyl,

‘aryloxyheteroaryl, heteroaryloxyarjl, heteroaryloxyalkyl,

heteroaryloxyheteroaryl, Ph-CO-N(R7Rs), Pli-N(Rg)—CO-Rlo, wherein Ry to

R are as defined earlier.

. A compound as claimed in claim 1 selected from the group comprising of:
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1-(5-(4-amino-3-(4-phenoxyphenyl)-1 H-pyrazoio[3,4-d]pyrimidin- 1-
yl)hexahydrocyclopenta[c]pyrrol-2(1H)-yl)prop-2-en-1-one;
1-(5-(4-amino-3- (benzo[d]thlazol 6-yl)-1H-pyrazolo[3,4-d]pyrimidin-1-
yDhexahydrocyclopenta[c]pyrrol-2(1H)- -yl)prop-2-en-1-one;

1-(5-(5 -((4-am1n0-3-(4-phen0xypheny1)- 1H-pyrazolo[3,4-d]pyrimidin-1-
yl)methyl)pyridin-2-y1)hexahydfopyrrolo[3,4-c]pyrrol-2(1H)-yl)prop—2-en-1-

one;

1 -(5-(2—(4-amino—3—(4—phen0xy§henyl)- 1H-pyrazolo[3,4-d]pyrimidin-1-

yl)ethyl)hexahydropyrrolo[3,4-c]pyrrol-2( 1H)-yl)prop-2-en-1-one;

1 -(5-(4-amino-3-(2-methylbenzo[d]thiazol-6-y1)- 1H-pyrazolo[3,4-
d]pyrimidin-1-yl)hexahydrocyclbpenta[c]pyrro1 -2(1H)-yl)prop-2-en-1-one;
1-(5- (4 amino-3-(benzo[b ]thlophen 5-yl)-1H-pyrazolo[3,4- d]pyrlmldm 1-
yDhexahydrocyclopenta[c]pyrrol- 2(1H) yl)prop 2-en-1-one;
1-(5-(4-amino-3-(2,3-dihydrobenzo[b]thiophen-5-yl)-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)hexahydrocyclopenta[c]pyrrol-2(1H)-yl)prop-2-en-1-one;
l-(5-(4-amino-3-(dibenzo[b,d]furan-3-y1)-1H-pyrazolo[3,4-d]pyrimidin—1-

'yl)hexahydrocyclopenta[c]pyrr61-2( 1H)-yl)prop-2-en-1-one;

N-(6-(1-(2-acryloyloctahydrocyclopenta[c]pyrrol-5-yl)-4-amino-1H-

' pyraZolo[3,4-d]pyrimidin—3-yl)f)enzo[d]thiazol-2-yl)acetamide;

1-(5-(4-amino-3-(2-methoxybenzo[d]thiazol-6-yl)-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)hexahydrocyclopenta[c]pyrrol-2(1H)-yl)prop-2-en-1-one;
1-(5-(4-amin_o-3-(4-phenoxyphényl)-1H-pyrazolo[3,4-d]pyrim'idin—1-
yDhexahydrocyclopenta[c] yrr61-2(1H)-yl)prop~2—yn-1-one" :

~ 1~(5-(4-amino-3-(3-methoxy-4-phenoxyphenyl)-1H-pyrazolo[3,4-

d]pyrlmldm 1- yl)hexahydrocyclopenta[c] yrrol-2(1H)- yl)prop 2-en-1-one;
4-(1-(2-acryloyloctahydrocyclopenta[c]pyrrol-5-yl)-4-amino-1H-
pyrazolo[3, 4-d]pyrimidin—3-yl);N-(pyridin-2-yl)benzamide'
1-(5-(4-amino-3- (2-phenylbenzo[d]th1azol 6-yl)-1H-pyrazolo[3,4-
d]pyrimidin-1- yl)hexahydrocyclopenta[c]pyrrol 2(1H) yl)prop-2-en-1-one;
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_ 3-(4-phenoxypﬁenyl)- 1-(2~(vinylsulfonyl)octahydrocyclopenta[c]pyrrol-5 -yl)

1-(5-(4-amino-3 :—(benzo[d] [1,3]dioxol-5-yl)-1 H;pyrazolo[3 ,4-d]pyrimidin-1-
yl)hexahydrocyélopenta[c]pyrrol-2( 1H)-yl)prop-2-en-1-one;

1 -(5-(4-amino-3§-(4~(5-methyl- 1,3,4-oxadiazol-2-yl)phenyl)-1H-pyrazolo[3,4-
d]pyrimidin-1 -y-fl)hexahydrocyclopenta[c] pyrrol-2(1H)-yl)prop-2-en-1-one;

1 -(5-(4—amin0—3-(benzo[d] oxazol-6-yl)-1H-pyrazolo[3,4-d]pyrimidin-1-
yl)hexahydrocyélopenta[c] pyrrol-2(1H)-yl)prop-2-en-1-one;

1H-pyrazolo[3,4—d]pyrimidin-4-amine;
1-(5—(4-amin6-3-(2-pheny1benzo[d]0xazol-6-yl)-1H—pyrazolo[3,4-
d]pyrimidin-1 -yl)hexahydrocyclopenta[c] pyrrol-2(1H)-yl)prop-2-en—l-bne; :
1-(5-(4-amino-3-(2-phenoxybenzo[d]thiazol-6-yl)-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)hexahydrocyclopenta[c]pyrrol-2(1H)-yl)prop-2-en-1-one;
1-(5-(4-amin0-3-(4-(1-methyl-1H—pyrazol-4—yl)phenyl)-1H—pyrazolo[3,4- '
d]pyrimidin-1-yl)hexahydrocyclopenta[c]pyrrol-2(1H)-yl)prop-2-en-1-one;
1-(5-(4-amino-3-(benzo[d]oxazol-5-y1)-1H-pyrazolo[3,4-d]pyrimidin-1-
yl)hexahydrocyclopenta[c]pyrrol-Z(1 H)'-yl).prop-Z-en- 1-one;
1-(5—(4-amin0;3—(2-pheny1benzo[d]oxazol—S—yl)-1H-pyrazolc5[3,4-
d]pyrimidin-1-yl)hexahydrocyclopenta[c]pyrrol-2(1H)-yl)prop-2-en-1-one;
(B)-1-(5 -(4-érﬁino-3 -(4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
yl)hexahydrocyclopenta[c]pyrrol-2(1H)-yl)-4-(dimefﬁylamino)but—2-en—1-
one; ' _
9-(2—acryloyldctahydrocyclopenta[c]pyrrol-5-yl)-6-amino-‘7-(4-
phenoxyphenyl) -5,7-dihydro-4H-purin-8(9H)-one;
1-(5-(4-amino-3-(4-(5-(pyridin-2- yl) 1,3,4-oxadiazol-2- yl)phenyl) 1H-
pyrazolo[3,4-d]pyrimidin-1 -yDhexahydrocyclopenta[c] pyrrol-2( 1 H)-yl)prop-
2-en-1-one;. - ’
1-(5-(4-amin6-6-bromo-5—(4-phehoxyphenyl)-7H-pyrrolc;[2,3—d]pyrimidin-7-
yl)hexahydrqfcyclbpenta[c] pyrrol-2(1H)-yl)prop-2-en-1-one;
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(E)-2-(5-(4-amino-3-(4-phenoxyphenyl)-1H-pyrazolo[3 ,4-d]pyrimidin- I-
yl)octahydrocyclopenta[c]pyrrole-2—carbonyl)—3 -cyclopropylacrylonitrile;
21-( 1-(2-acryloyloctahydrocyclopenta[c]pyrrol-5-yl)-4-amino- IH- |
i)yrazolo[B ,4-d]pyrimidin-3-yl)-2-methoxy-N-(4~-methylpyridin-2-
;yl)benzamide;

4-(1-(2-acryloyloctahydrocyclopenta[c]pyrrol-5-yl)-4-amino-1H-

~ pyrazolo[3,4-d]pyrimidin-3-yl)-N-(4-methylpyridin-2-yl)benzamide;
1 -(5-(4-amino-5-(4-phenoxyphenyl)-7H-pyrrolo[2,3-d]pyrimidin-7-

yhhexahydrocyclopenta[c]pyrrol-2(1H)-yl)prop-2-en-1-one;

N-(4-(1 -(2-acryloyloctahydrocyclopentafclpyrrol-5-yl)-4-amino-1H-
pyrazolo[3,4-d]pyrimidin-3 -yl)phenyl)picolinarhide§
6-amino-7-(4-phenoxyphenyl)-9-(2-
(yinylsulfonyl)octaﬁydrocycl.openta[c]pyrrol-5~yl)-7H-purin—8(9H)—one;
4-( 1-(2-acryloyloctahydrocyclopenta[c]pyrrol-5-yl)-4-amino-1H- |
pyrazolo[3,4;d]pyrimidin-3fyl)-N-(benzb[d]thiazol-2-yl)benzamide;
N-(4—( 1-(2-acryloyloctahydrocyclopenta[c]pyrrol-5-yl)-4-amino-  H-
byrazolo[?a ,4-d]pyrimidin-3-yl)phenyl)pyrazine-2-carboxamide;

51 -(5-(4-amino-3+(2,2-difluorobenzo[d][1,3]dioxol-5-yl)-1H-pyrazolo{3,4-
;i] pyrimidin-1-yl)hexahydrocyclopenta[c]pyrrol-2(1H)-yl)prop-2-en-1-one;
4-( 1 -(2-acryloyloctahj/drocyclopenta[c]pyrrol-5-yl)-4-amino- 1H-

| pyrazolo[3,4-d]pyrimidin-3-yl)-N-(pyrazin-2-yl)benzamide;

N-(4-( 1-(2-acryloyloctahyd rocyclopenta[c]pyrrol—S—yl)—4-amino_—i H-
inyrazélo[S,4-d]pyrimidin-3~yl)phenyl)benzamide;

1 -(5-(4-amino-3 -(4—(5:-(pyridin—2—yl)- 1,3,4-thiadiazol-2-yl)phenyl)-1H-
pyrazolo[3,4-d]pyrimidin- 1 -yl)heXahydrocyclopenta[c] pyrrol-2(1H)-yl)prop-
Q-en-l-one; _ | .

4-(1 -(2-acryloyloctahydrocyclopenta[c]pyrrol-5-yl)-4-amino-1H-pyrazolo
i3,4-d] pyrimidin-3-yl)-N-(4-(trifluoromethyl)pyridin-2-yl)benzamide;
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Z)-methyl 4-(1-(2-acryloyloctahydrocyclopenta[c]pyrrol-5-yl)-4-amino-1H-
pyrazolo[3 ,4-d]pyrimidin-3-y1)-N-(4-methylpyridin-2-yl)benzimidate;

6-(1 -(2—acryloyloctahydrocyclopenta[c]pyrrol;S-yl)-4—amino- 1H-
pyrazolo[3,4-d] pyrimidin—3-yl)-N-(4-methylpyridin—2-y1)nicotinamide;

- 1-(5-(4-amino-3-(4-(pyridin-2-yloxy)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-

yDhexahydrocyclopenta[c]pyrrol-2(1H)-yl)prop-2-en-1-one;

" (B)- 4-(4-amin0-1-(2-(4-(dimethylaminb)but-2-

enoyl)octahydrocyclopenta[c]pyrrol 5-yl)- lH pyrazolo[3 4- d]pyr1m1d1n 3-yl)- -
N- (pyrldm 2-yl)benzamide;

(E)-4-(4-amino-1-(2-(4-(dimethylamino)but-2-
enoyl)octahydrocyclopenta[c]pyrrol-5-yl)-1H-pyrazolo[3,4-d]pyrimidin-3- yl)
N-(4-methylpyridin-2-yl)benzamide;

1-(5-(4-amino-3 -(4-(5-(pyrazm-2-yl)-.l ,3,4-thiadiazol-2-yl)phenyl)-1H-
pyrazolo[3,4-d]pyrimidin-1-yl)hexahydrocyclopenta[c]pyrrol-2(1H)-yl)prop-

2-en-1-one;

(E)-1-(5-(4-amino-3-(4-(pyridin-2-yloxy)phenyl)-1 H-pyrazolo[3,4- '

d]pyrimidin-1-yl)hexahydrocyclopenta[c]pyrrol-2(1H)-yl)-4-
(diméthylamino)but-2-en- 1-one; _ | _

(E)-1 -(5-(4-amino—3-(4¥phenoxyphenyl)- 1H-pyrazolq_[3,4-d]pyrimidin- 1-
yl)hexahydrocyclopenta[c]pyrro1-2(1H)-yl)-4-(dimethylamino)but-2-en—1-
ohe; _

(E)-4-(4-amino-1-(2-(4-(dimethylamino)but-2- _
enoyl)octahydrocyclopenta[c]pyrrol-5-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-yl)-
N-(pyrazin-2- yl)benzamlde

(Z)-methyl 4- -(4- amino-1- (2 -((E)-4- (dlmethylammo)but 2-'
enoyl)octahydrocyclopenta[c]pyrrol-5-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-yl)-
N-(4-methylpyridin-2-yl)benzimidate; |
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(E)-4-(4-amino-1 -(2-(4-(dimethylamino)but«2-énoyl)octahydrocyclopenta
[c]lpyrrol-5-yl)-1 H-pyrazolo[3,4-d]pyrimidin-3-yl)-N—(4-(triﬂuoromethgll)
pyridin-2-yl)benzamide; '
1-(5-(4-amino-3-(4-(pyridin-3-yloxy)phenyl)-1 H-pyrazolo[3,4-d]pyrimidin-1-
yhhexahydrocyclopenta[c]pyrrol-2(1H)-yl)prop-2-en-1-one;
(E)-1-(5-(4-amino-3-(4-(pyridin-3-yloxy)phenyl)- 1H-pyrazolo[3,4-d]

~ pyrimidin-1-yDhexahydrocyclopenta[c]pyrrol-2(1H)-yl)-4-(dimethylamino)

but-2-en-1 -one;
4-(1-(2-acryloyloctahydrocyclopenta[c]pyrrol-5-y1)-4-amino-1H-pyrazolo
[3,4-d]pyrimidin-3-yl)-N-methyl-N-(4-methylpyridin-2-yl)benzamide;
(E)-4-(4-amino-1-(2-(4-(dimethylamino)but-2-enoyl)octahydrocyclopenta
[c]pyrrol-5-yl)-1H-pyrazolo[3,4-d] pyrimidin—3-y1)-N-methyl-N-(4-methy1
pyridin-2-yl)benzamide;

(E)-1 -(5-(4-amin0-3-(4-(5—(pyrazin—2-yl)—1 ,3,4-thiadiazol-2-yl)phenyl)-1H-
pyrazolo[3,4-d]pyrimidin-1-yl)hexahydrocyclopenta[c]pyrrol-2(1H)-yl)-4-
(dimethylamino)but-2-en-1-one;

(E)-1 -(5-(4-amin0-3-(4-(5-(pyridin-2-yl)- 1,3,4-oxadtazol-2-yl)phenyl)-1H-
pyrazolo[3,4-d]pyrimidin-1 -yl)hexahydrocyclop’enta[c]pyrrol-2(1H)-yl)-4-

(dimethylamino)but-2-en-1-one

7. A compound as claimed in claim 1 selected from the group comprising of:

1-(5-(4-amino-3-(4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
yl)hexahydrocyclopenta[c]pyrrol-2(1 H)—yf)prop-2-en- 1-one;
1-(5-(4-amino-3-(benzo[d]thiazol-6-yl)-1 H-pyrazolo[3,4-d]pyrimidin-1-
yl)hexahydrocyclopenfa[c] pyrrol-2(1H)-yl)prop-2-en-1 -one; |
1-(5-(5-((4-amino-3-(4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
yl)methyl)pyridin-2-yl)hexahydropyrrolo[3,4-c] pyrrol-2(1H)—yl)prop-2-en- 1-

one;
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1-(5-(2-(4-amino-3-(4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
yDethyl)hexahydropyrrolo[3,4-c]pyrrol-2(1H)-yl)prop-2-en-1-one;
1-(5-(4-amino-3-(2-methylbenzo[d]thiazol-6-yI)-1 H-pyrazblo[3,4-
d]pyrimidin-1 -yl)hexahydroc_:yclopenta[c] pyrrol-2(1 H)-yl)prop-2-en— 1-one;
1-(5-(4-amino-3-(benzo[b]thiophen-5-yl)-1H-pyrazolo[3,4-d]pyrimidin-1-
yDhexahydrocyclopenta[c]pyrrol-2(1H)-yl)prop-2-en-1-one;
1-(5-(4-amino-3-(2,3-dihydrobenzo[b]thiophen-5-y1)-1 H-pyrazolo[3,4é
d]pyrimidin-1 -yI)hexahydrocyclopehta[c]pyrrol-2( 1H)-yl)prop-2-en-1-one;
1-(5-(4-amino-3-(dibenzo[b,d}furan-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-1-
yhhexahydrocyclopenta[c]pyrrol-2(1H)-yl)prop-2-en-1-one;
N-(6-(1-(2-acryloyloctahydrocyclopenta[c]pyrrol-5-yl)-4-amino-1H-
pyrazolo[3,4-d]pyrimidin-3-yl)benzo[d]thiazol-2-y])acetamide;
1-(5-(4-amino-3-(2-methoxybenzo[d]thiazol-6-yl)-1H-pyrazolo[ 3,4-

d]pyrimidin-1 -yl)hexahydrocyc'lopenta[c]pyrr01-2( 1H)-yl)prop-2-en-1-one;

1-(5-(4-amino-3-(4-phenoxyphenyl)-1H-pyrazolo[3 ,4-d]pyrimidin-l -
yDhexahydrocyclopenta[c]pyrrol-2(1H)-yl)prop-2-yn-1-one;
1-(5-(4-amino-3-(3-methoxy-4-phenoxyphenyl)-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)hexahydrocyclopenta[c]pyrrol-2(1H)-yl)prop-2-en-1-one;
4-(1-(2-acryloyloctahydrocyclopenta[c] pyrrol—S-yl)-é{-amino- 1H-
pyrazolo[3,4-d]pyrimidin-3 -yl)iN-(pyridin-2-yl)benzémide;

1 —(5—(4—amino—3-(2-pheny1benzo[d]ihiazol—6—yl); 1 H-pyrazolo[3,4-
d]pyrimidin-1-yl)hexahydrocyclopenta[c]pyrrol-2(1H)-yl)prop-2-en-1-one;
1-(5-(4-amino-3-(benzo[d][1,3]dioxol-5-yl)- 1 H-pyrazolo[3,4-d]pyrimidin- 1-

yDhexahydrocyclopenta[c]pyrrol-2(1H)-yl)prop-2-en-1-one;

1-(5-(4-amino-3-(4-(5-methyl-1,3,4-oxadiazol-2-yl)phenyl)-1H-pyrazolo[3,4-

~d]pyrimidin-1-yl)hexahydrocyclopenta[c]pyrrol-2(1 H)-yl)prop-2-en-1-one;

1-(5-(4-amino-3-(benzo[d]oxazol-6-yl)-1H-pyrazolo[3,4-d]pyrimidin-1-
yDhexahydrocyclopenta[c]pyrrol-2(1H)-yl)prop-2-en-1-one;
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3 (4-phenoxyphenyl)-1-(2- (vmylsulfonyl)octahydrocyclopenta[c]pyrrol 5-yD)-

1H-pyrazolo[3,4-d]pyrimidin-4-amine;
1-(5-(4-amino-3-(2-phenylbenzo[d]oxazol-6-yl)-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)hexahydrocyclopenta[c]pyrrol-2(1H)-yl)prop-2-en-1-one;

- 1-(5-(4-amino-3-(2-phenoxybenzo[d]thiazol-6-yl)-1 H-pyrazolo[3,4-

d]pyrimidin-1-yl)hexahydrocyclopenta[c] pyrfol¥2( 1H)-yl)prop-2-en-1-one;
1-(5-(4-amino-3-(4-(1-methyl-1H-pyrazol-4-yl)phenyl)-1 H-pyraizolo[3,4-

| d]pyrimidin-1 -yl)heXahydrocyclopenta[c]pyrro1-2( 1 H)-yl)prop—2~eri‘- 1-one;

1-(5-(4-amino-3-(benzo[d]oxazol-5-yl)-1H-pyrazolo[3,4-d] pyrirhidin— 1-
yl)hexahydrocyclopehta[c]py.rrol-2( 1H)-yl)prop-2-en-1-one; |

1 -(S-(4;amino—3-(2—phenylbenzo[d]oxazol-S-yl)—1 H—p:yrazolo[3 A=
d]pyrimidin-1-yl)hexahydrocyclopenta[c]pyrrol-2(1H)-yl)prop-2-en-1-one;
(E)-1-(5-(4-amino-3-(4-phenoxyphenyl)- 1H-pyfazolo[3 ,4-d]pyrimidin-1-yl)

. hexahydrocyclopenta[c]pyrrol-2(1 H)-yl)-4-(dimethylamino)bth-en—1 -one;

9-(2-acfyloyloctahydro‘cyclopenta[c]pyrrol-S-yl)-6-amino-7-(4- }
phenoxyphenyl)-5,7-dihydro-4H-purin-8(9H)-one;
1-(5-(4-amino-3-(4-(5-(pyridin-2-yl)-1,3 ,4-oxadiazol-2-yl)§heﬂyl)- 1H-
pyrazolo[3,4-d]pyrimidin-1 -yl)hexahydrbéyclopenta[c] pyrrol-2§( 1 H)—yl)prop—

2-en-1-one;

1-(5-(4-amino-6-bromo-5- (4—phenoxyphenyl) -7TH- pyrrolo[2 3- d]pyr1m1d1n -7-

yl)hexahydrocyclopenta[c]pyrrol-2(1H)-yl)prop-2-en-1-one;
(E)-2-(5-(4-amino-3-(4-phenoxyphenyl)- 1H-pyrazolo[3,4-d]pyrimidin-1-
yl)octahy(irocyclopenta[c]pyrrole-2-carbonyl)-3 -cycloprop’ylaérylonitrile;
4-(1-(2-acryloyloctahydrocyclopenta[c]pyrrol-5-yl)-4-amino-1 H-pyrazolo_
[3,4-d]pyrimidin-3—yl)-2-methoxy-N-(4-methylpyridin—2-yl)benzamide;
4-(1-(2-acryloyloctahydrocyclopenta[c]pyrrol-5-yl)-4-amino-1H-pyrazolo
[3,4-d]pyrimidin-3-y1)-N-(4-methylpyridin-2-yl)benzamide; "
1—‘(5-(4—amin6-5 -(4-phenoxypheny!)-7H-pyrrolo[2,3-d]pyrimidin-7-yl) hexa
hydrocyblopenta[c]pyrr01—2( 1H)-yl)prop-2-en-1-one;
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N-(4-(1-(2- acryloyloctahydrocyclopenta[c]pyrroi 5-yl)-4-amino-1H-
pyrazolo[3,4-d]pyrimidin-3- yl)phenyl)plcolmamlde
6-amino-7-(4-phenoxyphenyl)-9-(2- (vmylsulfonyl)octahydrocyclopenta[c]
pyrrol-5-y1)-7H-purin-8(9H)-one;
4-(1-(2-acryloyloctahydrocyclopenta[c]pyrrol-5- yl) 4-amino-1H-pyrazolo
[3,4-d]pyr1m1dm~3-yl)-N-(benzo[d]thlaz_ol-2-yl)benzam1de;

- N-(4-(1-(2-acryloyloctahydrocyclopenta[c]pyrrol-5-yl)-4-amino-1H- -

pyrazolo[3,4-d]pyrimidin—3-yl)pheny1)pyrazine{2-carboxamide;
1-(5-(4-amino-3-(2,2-diﬂuorobenzo[d] [1 ,3]dioxbl-5 -y1)-1H-pyrazolo(3,4-
d]pyrimidin-1-yl)hexahydrocyclopenta[c]pyrrol-2(1H)-yl)prop-2-en-1-one;
4—(1-(2-acryloyloctahydrocyclopenta[c]pyrrol-S-yl)-4—amino-1H—
pyrazolo[3,4-d]pyrimidin-3-yl)-N-(pyrazin-2-yl)benzamide;

N-(4-(1-(2- acryloyloctahydrocyclopenta[c]pyrrol S-yl)-4- amino-1H-
pyrazolo[3,4-d]pyr1m1d1n—3—yl)phenyl)benzamlde;
1-(5-(4-amino-3-(4-(5-(pyridin-2-y1)-1,3,4-thiadiazol-2-yl)pheny!)-1H-
pyrazolo[3,4-d]pyrimidin-1 yl)hexahydrocyclopenta[ c]pyrrol-2(1H)-yl)prop-
2-en-1-one;

4-(1-(2- acryloyloctahydrocyclopenta[c]pyrrol 5 y})-4-amino-1H-
pyrazolo[3,4-d]pyrimidin-3- yl)-N (4- (trlﬂuoromethyl)pyrldm -2-
yl)benzamlde :

Z)-methyl 4-(1-(2-acryloyloctahydrocyclopenta[c]p’yrrol-S-yl)-4-amino-IH-
pyrazolo[3,4-d]pyrimidin-3-yl)-N-(4-methylpyridin-2-yl)benzimidate;

6-(1 -(2-acryloyloctahydrocy‘clopenta[c]p)/rroliS-yl)-4-amino- 1H-
pyrazolo[3,4-d]pyrimidin-3-y1)-N-(4-methylpyridin-2-yl)nicotinamide;
1-(5-(4-amino-3-(4-(pyridin-2-yloxy)pheny1)-lH-pyrazolo.[3,4'-d]pyrimidin-1-
yl)hexahydrocyclopenta[c] pyrrol-2(1H)-yl)prop-2-en-1-one;
(E)-4-(4-amino-1-(2-(4-(dimethylamino)but- 2- |
enoyl)octahydrocyclopenta[c]pyrrol-5-yl)-1H-pyrazolo[3,4- d]pyrlmldm -3- yl)-
N-(pyridin-2-yl)benzamide;

135



WO 2015/132799 PCT/IN2015/000063

10

15

20

25

(E)-4-(4-amino-1-2-(4-(dimethylamino)but-2-enoyloctahydrocyclopenta[c]
pyrrol-5-yl)-1H-pyrazolo[3,4-d] byrimidin-3 -yl)-N-(4-methylpyridin-2-yl)
benzamide; ; '
1-(5-(4-amin0-3-(4-(5-(pyrazin—?-yl)-1,3,4;thiadiazol-2—yl)phenyl)-lH-
pyrazo’lo[3,4-d]pyrimidin-1-yl)Hexahydrocyclopenta[c]pyrrol-2( 1H)-yDprop-
2-en-1-one; ; |

(E)-1 -(5-(4I-amino-3-(4-(pyridin-—2-yloxy)phenyl)-‘1 H-pyrazolo[3,4-d]

* pyrimidin-1 -yl)hexahydrocyclopenta[c]pyrrol—2( 1 H)-yl)-4-(diméthylamino)

but-2-en-1-one;
(E)-1-(5-(4-amino-3-(4-phenoxyphenyl)-1H-pyrazolo(3,4-d]pyrimidin-1-
yl)hexahydrocyclopenta[c] pyrrbl-Z(1H)-yl)-4-(dimethylamino)but-Z-en— 1-
one; |

(E)-4-(4-amino-1 —(2-(4-(dimetf1ylamino)but-2—enoyl)octahydrocyclopenta[c]
pyrrol-5-yl)-1 H-pyrazolo[3,4-d]pyrimidin-3-yl)-N-(pyrazin-2-y1)benzamide;
(Z)-methyl 4-(4-amino-1-(2-((E)-4-(dimethylamino)but-2-
enoyl)octahydrocyclopenta[c] ﬁyrrol-S-yl)- 1H-pyrazolo{3,4-d]pyrimidin-3-yl)-
N-(4-methylpyridin-2-yl)benzimidate; |
(E)-4-(4-amino-1 -(2-(4-(dimet:hylamino)but-2-enoyl)octahydrocyclopenta[c]
pyrrol-5-yl)-1 H-pyrazolo[3,4-(;1]pyrimidin—3-yl)-N-(4-(triﬂuoromethyl)
pyridine-2-yl)benzamide; o
1-(5-(4-amino-3-(4-(pyridin-3-yloxy)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
ylhexahydrocyclopentafc] pyr;rol-2( 1H)-yl)prop-2-en-1-one;
(E)-1-(5-(4-amino-3 -(4-(pyrid'in-3 -yloxy)phenyl)-1H-pyrazolo[3,4-d]
pyrimidin-1-yl)hexahydrocyclopenta[c]pyrrol-2(1H)-yl)-4-(dimethylamino)
but-2-en-1-one; | '
4-(1-(2-acryloyloctahydrocyclopenta[c]pyrrol-5-yl)-4-amino-1H-pyrazolo
[3,4-d]pyrimidin-3-yl)-N-methyl-N-(4-methylpyridin-2-yl)benzamide;
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(E)—4-(4-amino41-(2-(;4-(dimethylamino)but-2-énoyl)octahydrocyclopenta[c]
pyrrol-5-yl)-1H- pyrazolo[3,4- d]pyrlmldln -3-yl)-N- methyl—N (4-
methylpyrldln -2- yl)benzamlde v

(E)-1-(5-(4-amino-3- (4 -(5- (pyrazin-2-yl)—1,3,4—thiadiazél-2-y1)phenyl)-IH—
pyrazolo[3,4id]pyrilrlfidin-1-yl)hexahydrc')cycl'openta[c]pyrrol-2(1H)-y1)—4-

(dimethylamino)but-2-en-1-one;

- (B)1 -(5-(4-amino-3-(4-(5-(pyridin—2-yl)- 1,3,4-oxadiazol-2-yl)phenyl)- 1 H-

pyrazolo[3,4-d]pyrirﬁidin-1-yl)hexahydrocyclopenta[c]pyrrol-2(1H)-yl)-4-
(dimethylamino)but-2-en-1-one;
1-(5 -(4~amino-3{4-phenoxyphenyl)- 1H-pyrazolo[3,4-d]pyrimidin-1-y1)-5,6-
dlhydrocyclopenta[c]pyrrol -2(1H,3H,4H)-yl)prop-2-en-1-one;
2-acryloyl-5-(4- amino-3- (4-phenoxyphenyl)-1H-pyrazolo[3,4- d]pyr1m1d1n I-
y1)-2,3 d1hydrocyclopenta[c]pyrrole -4,6(1H,5H)-dione;
2-acryloyl-5-(4—amiﬁo—3-(4—phenoxyphenyl)—1H-pyrazolo[3,4-d]pyrim’idin-1-
yl)-5,6-dihydrocyclopenta[c]pyrrole-1,3(2H,4H)-dione;
1-(5-(4-amino-3-(4-pllen0xyphenyl)-1H-pyrazolo[3 4-d]pyrimidin-1-yl)
hexahydrocyclopenta[b]pyrrol 1(2H)-yl)prop-2-en-1-one;
1-(4-(4-amino-3- (4-phenoxyphenyl) 1H-pyrazolo[3,4-d]pyrimidin-1 yl)
2,3,5,6-tetrahydrocyclopenta[b]pyrrol 1(4H)-yDprop-2-en-1-one;
1-(6-(4-amino-3-(4-phenoxyphenyl)-1H-pyrazolo[3 ,i-d]pyrimidin- 1-
yl)hexahydro-1H-cyclopenta[c]pyridin-2(3H)-yl)prop-2-en-1-one;
1-(5 -(4-amino-3-(4-:phenoxyphenyl)- 1H-pyrazolo[3,4-d]pyrimidin-1-yl)-
4,5,6,7-tetrahy(iro- IH—isoindol-2(3H)-yl)prop—2-en-1 -one;
1-(6-(4-amino-3-(4-phenoxyphenyl)-1 H-pyrazolo[3,4—d]pyrirﬁidin— 1-yD)-3-
azabicyclo[3.2.0]heptan-3-yl)prop-2-en-1-one; : |
1-(3-(4-amino-3-(4-phenoxyphenyl)-1 H—py\razolo[3,4-d]pyrimidif1- 1 -yl)-6f
azabicyclo[3.2.0]heptan-6-yl)prop-2-en-1-one; |
N-(5-(4-amino-3-(4-phenoxyphenyl)-1H-pyrazolo[3,‘4-d]pyrimidi'n_—1-

yDoctahydropentalen-2-yl)acrylamide;
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1-(5-(4-afninjo-3-(4-phenoxyphenyl)— 1 H-pyrazolo[3,4-d] pyrimidin-1-yl)-

3,4,6,7-tetrahydro-1H-cyclopenta[c] pyridin-2(5H)-yl)prop-2-en-1-one;
1-(5-(4-amin§o-3-(4-phenoxyphenyl)— 1H-pyrazolo[3,4-d] pyrimidin— 1-
yl)hexahydré— 1H-isoindol-2(3H)-yl)prop-2-en-1-one; |
1-(4-(4-amino-3-(4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
yl)hexahydrocyclopenta[c]pyrrol-2(1H)-yl)prop-2-en-1-one;

- 1-(4-(4-amino-3-(4-phenoxyphenyl)-1H-pyrazolo|3,4-d]pyrimidin-1-

yhhexahydrocyclopenta[b]pyrrol-1(2H)-yl)prop-2-en-1-one;

1 —(5-(4-amif10—3-(4-phenoxyphenyl)— 1H-pyrazolo[3,4-d]pyrimidin-1-y})-
2,3,5,6-tetrahydrocyclopenta[b]pyrrol-1(4H)-yl)prop-2-en-1-one;
1-(4-(4-amino-3-(4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)-5,6-
dihydrocyclopenta[c]pyrrol-2(1H,3H,4H)-yl)prop-2-en-1-one; |

1 -(6-(4-amiho-3 -(4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
yl)octahydro-1H-cyclopenta[b]pyridin-1-yl)prop-2-en-1-one;
1-(5-(4-amino-3-(4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)-
2,3,4,5 ,A6,7-;hexahydr0- 1H-cyclopenta[b]pyridin-1-yl)prop-2-en-1-one;

1 -(7—(4-amino§3-(4-phenoxyphenyl); 1H-pyrazolo[3,4-d]pyrimidin-1-y1)-
2,3,4,5,6,7éhexahydro-] H-cyclopenta[b]pyridin-1-yl)prop-2-en-1-one;
1-(6-(4-amino-3 -(4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)-
3,4,6,7-tetrahydro-1 H-_c,yclopenta[c]pyridin—Z(SH)-y.l:)prop-Z-en-1 -one; -
1’-(7-(4-am'ino;3-(4}-phenoxyphenyl)-1H-pyrazolo[3 ,4-d]pyrimidin-1-yl)-
3,4,6,7-tetrahydro-1H-cyclopenta[c]pyridin-2(5H)-yl)prop-2-en-1-one;

1 -(7—(4-arriino—3-(4-phenoxy]5henyl)-1H-pyrazolo[3 ,4-d]pyriniidin- 1-yD)-
2,3,4,5,6,7-hexahydro-1H-cyclopenta[b]pyridin-1-yl)prop-2-en-1-one;
1-(5-(4-amino-3-(benzo[d]thiazol-6-yl)-1 H-pyrazolo[3,4-d]pyrimidin-1 -yl)-
5,6-dihydrocyclopenta[c]pyrrol-2(1H,3H,4H)-yl)prop-2-en-1-one; '
2-acryloyl-5-(4-amino-3-(benzo[d]thiazol-6-y1)-1H-pyrazolo{3,4-d]pyrimidin-
1-y1)-2,3-dihydrocyclopenta[c]pyrrole-4,6(1H,5H)-dione; ’
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2-acryloy1-5-(4-amino-3-(benzo[d]thiazol-6-yl);1H—pyrazolo[3,4-d]pyrimidin-
1-y1)-5,6-dihydrocyclopenta[c]pyrrole-1,3(2H,4H)-dione;
1-(5-(4-amino-3-(benzo[d]thiazol-6-y1)-1H-pyrazolo[3,4-d]pyrimidin-1-
yl)hexahydrocyclopénta[b]pyrrol-1(2H)-yl)pr0p-2-en—l-one;
1-(4-(4-amino-3-(benzo[d]thiazol-6-yl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)-
2,3,5,6-tetrahydrocyclopenta[b}pyrrol-1(4H)-yl)prop-2-en-1-one; -
1-(6-(4-amino-3-(benzo[d]thiazol-6-yl)-1H-pyrazolo[3,4-d]pyrimidin-1-
yDhexahydro-1H-cyclopenta[c]pyridin-2(3H)-yl)prop-2-en-1-one;
1-(5-(4-amino-3-(benzo[d]thiazol-6-yl)- 1H-pyrazolo[3,4-d]pyrimidin-1-yl)-
4,5,6,7-tetrahydro-1 H-isbindol-2(3H)-yl)prop—2-en- 1-one;
1-(6-(4-amino-3-(benzo[d]thiazol-6-yl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)-3-
azabicyclo[3.2.0]heptan-3-yl)prop-2-en-1-one;
1-(3-(4-amino-3-(benzo[d]thiazol-6-yl)- 1H-pyrazolo[3,4-d]pyrimidin-1 yl) 6-
azabicyclo[3.2.0Jheptan-6-yl)prop-2-en-1-one;
N-(5-(4-amino-3-(benzo[d]thiazol-6-y1)-1H-pyrazolo[3,4-d]pyrimidin-1-
yl)octahydropentalen-2-yl)acrylamide;

1 -(5-(4-amino-3-(benzo[d]thiazol-6;yl)- 1H-pyrazolo[3,4-d]pyrimidin-1-yl)-
3,4,6 7-tetrahydro-1Hécyclopenta[c]pyridin-2(5H)-yl)prop—2-en-l-one'
1-(5-(4-amino-3-(benzo[d]thiazol-6-yl)- 1H—pyrazolo[3 4-d]pyrimidin-1-
yDhexahydro- 1H-isoindol- 2(3H)-yl)prop-2-en-1-one;
1-(4-(4-amino-3-(benzo[d]thiazol-6-yl)-1H-pyrazolo[3,4-d]pyrimidin-1-
yDhexahydrocyclopenta[c]pyrrol-2(1H)-yl)prop-2-en-1-one;

* 1-(4-(4-amino-3-(benzo[d]thiazol-6-yl)-1H-pyrazolo[3,4-d]pyrimidin-1-

yDhexahydrocyclopenta[b]pyrrol-1(2H)-yl)prop-2-en-1-one;
1-(5-(4-amino-3- (benzo[d]thiazol- 6- yl)- 1H—pyrazolo[3 4- d]pyrlmldm 1- yl)

~ 2,3,5,6-tetrahydrocyclopenta[b]pyrrol-1(4H)-yl)prop-2-en-1-one;

1-(4-(4-amino-3-(benzo[d]thiazol-6-yl)- 1H-pyrazolo[3,4-d]pyrimidin-1-yl)-
5;6-dihydrocyclopenta[c]pyrrol-2(1 H,3H,4H)-yl)prop-2-en-1-one;
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1-(6-(4-amino-3-(benzo[d]thiazol-6-yl)-1H-pyrazolo[3,4-d]pyrimidin-1-
yl)octahydro-1H-cyclopenta[b]pyridin-1-yl)prop-2-en-1-one; ‘

'1-(5-(4-amino-3-(benzo[d]thiazol-6-yl)-1H-pyrazolo[3,4-d]pyrimidin-1 -yD)-

2,3,4,5,6,7-hexahydro-1H-cyclopenta[b]pyridin- l-yl)prop-Z-en- 1-one;
1-(7-(4-amino-3-(benzo[d]thiazol-6-yl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)-
2,3,4,5,6,7-hexahydro-1H-cyclopenta[b]pyridin-1 -yl)p-rop-2-en- 1-one; |
1-(6-(4-amino-3-(benzo[d]thiazol-6-yl)- 1H-pyrazolo[3,4-d]pyrimidin-1 -yl)-

3,4,6,7-tetrahydro-1H-cyclopenta[c]pyridin-2(5H)-yl)prop-2-en-1 -oné; :

1-(7-(4-amino-3-(benzo[d]thiazol-6-yl)-1H-pyrazolo{3,4-d]pyrimidin-1 -fyl)-
3,4,6’,7-tetrahydro-1H-cyclopenta[c]pyridin—2(5H)—yl)prop-Z-en-l-one; |
1-(7-(4-amino-3-(benzo[d]thiazol-6-yl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)-
2,3,4,5,_6,7-hexahydro-1H—cyclopenta[b]pyridin—l-yl)prop—2-en-1-one; : '
1-(5-(4-amino-3-(benzo[b]thiophen-5-y1)-1H-pyrazolo[3,4-d] pyrimidin':é 1-yl)-
5,6-dihydrocyclopenta[c]pyrrol-2(1H,3H,4H)-yl)prop-2-en-1-one;

' 1-(6-(4-amino-3-(benzo[b]thiophen-S-yl)-1H-pyrazolo[3,4—d]pyrimidin—1-

yDhexahydro-1H-cyclopenta[c]pyridin-2(3H)-yl)prop-2-en-1-one;
1-(6-(4-amino-3-(benzo[b]thiophen-5-y1)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)-
3-azabicyclo[3.2.0]heptan-3-yl)prop-2-en-1-one; -
N-(5-(4-amino-3-(benzo[b]thiophen-5-yl)-1 H-pyrazolo[3,4-d] pyrimidi:ﬁ- 1-

- yl)octahydropentalen-2-yl)acrylamide;

1-(5-(4- ammo -3-(benzo[b]thiophen-5-yl)-1H-pyrazolo[3,4- d]pyr1m1d1n 1-yD- .
3,4,6,7 tetrahydro 1H-cyclopenta[c]pyridin-2(5H)-yl)prop-2-en-1-one;
1-(5-(4-amino-3-(2,3-dihydrobenzo[b]thiophen-5-yl)-1 H-pyrazolo[3,4}
d]pyrimidin-1-yl)-S,6—dihydrocyclopenta[c]pyrrol-.2(1H,3H,4H)—‘yl)prqﬁp-2-en-
1-one; | '
1-(6-(4-amino-3-(2,3-dihydrobenzo[b]thiophen-5-yl)- 1H-pyrazolo[3 4-
d]pyr1m1dm 1-yDhexahydro-1H-cyclopenta[c]pyridin-2(3H)- »yl)prop-Z -en-1-

one
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1-(6~(4-amino-3-(2,3-dihydrobenzo[b]thiophen-5-yl)-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)-3-azabicyclo[3.2.0]heptan-3-yl)prop-2-en-1-one;
N-(5-(4-amino-3-(2,3-dihydrobenzo[b]thiophen-5-yl)-1 H—pyrazolo[3,4-
d]pyrimidin-1-yl)octahydropentalen-2-yl)acrylamide;
1-(5-(4-amino-3;(2,3-dihydrobenzo[b]thiophen-S-yl)- 1 H-;Syrazolo[3,4- '

- d]pyrimidin-1-y1)-3,4,6,7-tetrahydro-1H-cyclopenta[c] pyfidin-2(5 H)—yl)prop;

. 2-en-1-one;

N-(6-(1-(2-acryloyl-1 ,2,3,4,5,6-hexahydrocyclopenta‘[c] pilrrol—S—yl)-4-amino—
1H-pyrazolo[3 ,4—d]pyrimidin-3—yl)benzo[d]thiazol-2fyl)a¢etamide;
N-(6-(1-(2-acryloyloctahydro-1 H-cyclopenta[c]pyridin—6-iyl)-4-am'mo- 1H-
pyrazolo[3,4-d]pyrimidin-3-yl)benzo[d]thiazol-2-yl)acetamide; _
N-(S-(3-(2-acetamidobenzo[d]thiazol-6-yl)-4-amin0-1H-pyrazolo[3,4- |
d]pyrimidin-1 -yl)octahydropentaleﬁ-2-yl)acrylamide;
(E)-1-(5-(4-amino-3-(4-phenoxyphenyl)-1 H-pyrazdlo[3 A-dlpyrimidin-1-yl)-
5,6-dihydrocyclopentafc]pyrrol-2(} H,3H,4H)-yl)-4-(diméthy]amino)but-Z-en-
1-one; o
(E)-1-(6-(4-amino-3-(4-phenoxyphenyl)-1H-pyrazolo[3 ,4-d]pyrimidin-1-
yl)hexahydfo- 1H-cyclopentafc] pyridin-2(3H)-yl)-4-(dimethylamino)but-2-en-
1-one; o “
(E)—l -(6-(4-amino-3-(4-phenoxyphenyl)-1 H—pyrazolé[S ,4-d] pyrimidin-1-yl)- :
3-azabicyclo[3 .2.0]heptan-3-yl)-4-(dimethy‘lamino)but-Z-en- 1 -one; ,
(E)-1-(5-(4-amino-3-(4-phenoxypheny!)- 1H-pyrazolo[3 ,'f4~d] pyrimidin-1-yl)-
3,4,6,7-tetrahydro-1H-cyclopenta[c] pyridin-2(5H)-yl)-4:—(dimethylamino)but-
2-en-1-one; ' ’ :
(E)-1-(5-(4-amino-3-(benzo[d]thiazol-6-yl)-1 H-pyrazolo[3,,4l-d]pyrimidin-1 -
yDhexahydrocyclopenta[c]pyrrol-2(1 H)-yl)—4-(dimethyiamino)but-2-en-1 -

one;
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(E)-1-(5-(4-amino-3- (benzb[d]thiazol 6-yl)-1H-pyrazolo{3,4-d]pyrimidin-1-
y1)-5,6- dlhydrocyclopenta[c]pyrro1 2(1H 3H ,AH)-yl)-4-(dimethylamino)but-2- -
en-1-one; :

(E)-1-(6-(4-amino-3- (benzo[d]thlazol 6- yl) 1H-pyrazolo[3,4-d]pyrimidin-1-
ylhexahydro- 1H- -cyclopenta[c]pyridin- 2(3H) yl)-4- (dlmethylammo)but 2-en-
1-one;

(E)-1-(6-(4-amino-3- (benzo[d]thlazol 6-y1) 1H-pyrazolo[3,4-d]pyrimidin-1-
yl)-3-azabicyclo[3.2.0]heptan-3-y1)-4- (dlmethylammo)but 2-en-1-one;
(E)-l-(5—(4—amino-3-(benzo[d]thiazol-6—y))-1H-pyrazolo[3,4-d]pyrimi'din-1-
y)-3,4,6 7-tetrahydro-1H-cyclopénta[c]pyridin—2(5H)—y1)—4—
(d1methylammo)but-2 en-1-one; |
1-(5-(4-amino-3-(4-benzoylphenyl)-1H-pyrazolo[3,4- d]pyrxmldm I-
yl)hexahydrocyclopenta[c]pyrrol-2(1H)-yl)prop-2-en-1-one;
4-(1-(2-acryloyloctahydrocyclopenta[c]pyrrol-5-yl)- 4-amino-1H- pyrazolo
[3,4-d]pyrimidin- 3-yl)-N-phenylbenzam1de
4-(1-(2-acryloyloctahydrocyclopenta[c]pyrrol- 5-yl‘)—4~amin0-1H-pyrazolo
[3,4-d]pyrimidin-3-yl)—N—methyl-N-pheﬁylbenzamide;

4-(1-2- acryloyloctahydrocyclopenta[c]ﬁyrro1-5-yl)—4—amino—IH-pyrazolo
[3,4-d]pyrimidin-3-yl)-2- methyl-N phenylbenzamlde

4-(1-(2- acryloyloctahydrocyclopenta[c]pyrrol -5-yD)- -4-amino- ]H pyrazolo
[3,4-d]pyrimidin-3-yl)-2-methoxy-N- phenylbenzamlde
4-(1-(2-acryloyloctahydrocyclopenta[c]éyrrol-S-yl)-4-amino-lH-pyrazolo
[3,4-d]pyrimidin-3-yl)’-N,2-dimethyl-N-iJhenylbenzamide;
4-(1-(2-acryloyloctahydrocyclbpenta[c]pyrrol-S—yl)—4-amino-1H-pyrazolo
[3,4-d]pyrimidin—3-yl)—2fmethoxy-N-mf:thyl-N—phenylbenz_émide; ‘
4-(1-(2-acryloyloctahydrocyclopenta[c]pyrrol-S-yl)-4~amino¥1H-pyrazolo
[3,4-d]pyrimidin-3-yl)—2-methyl-N-(pyfidin-2-yl)benzamide;
4-(1-(2-acryloyloctahydrocyclopenta[c]fj)yrrol-5-y1)-4-aminojlH-pyrazolo
[3,4-d]pyrimidin-3-yl)-2-methoxy-N—(pifyridin—2-yl)benzamide;_
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4-(1-(2-acryloyloctahydrocyclopenta[c]pyrrol-5-y1)-4-amino- 1H-pyrazolo
[3,4-d] pyrimidin-3-yl)—2-inethyl-N-(4-methyl pyridin-2-yl)benzamide;
4-(1-(2-acryloyloctahydr§)cyclopenta[c]pyrrol-5-y1)-4—amino-1H-pyfazolo[3 .
,4-d]pyrimidin-3-yl)-2-méthyl—N-(4-(triﬂuor_omethyl)pyridin-2-yl)benzamidé; '
4-(1-(2;acryloyloctahydr_é)cyclc)penta[c]pyrrol-5-yl)-4—amino-1H-pyrazolo[3,4
-d]pyrimidin-3-yl)-2-methoxy-N-(4-(trifluoromethyl)pyridin-2-yl)benzamide;

- 4-(7-(2-acryloyloctahydrocyclopenta[c]pyrrol-5-yl)-4-amino-6-chloro-7H-

pyrrolo[2,3-d]pyrimidin-5-yl)-N-phenylbenzamide;
4-(7-(2-acryloyloctahydrb_cyclopenta[c]pyrrol—5—y1)—4-jamino-6-ﬂu0ro-—7H-
pyrrolo[2,3-d]pyrimidin—S-yl)-N-phenylbenzamide;
4—(7-(2—acryloyloctahydfocyclopenta[c]pyrrol—5—ylj—4-amin0—6¥br0mo-7H4
pyrfolo[2,3-d]pyrimidin-jS-yl)-N-phenylbenzamide;
4-(7-(2-acryloyloctahydrocyclopenta[c]pyrrol-5-yl)-4-amino-6-(difluoro
methyl)-7H-pyrrolo[2:3-d]pyrimidin-5-yl)—N—phenylbenzamide;
4-(7-(2-acryloyloctahydrbcyclopenta['c]pyrrol-5—yl)-4-amino-6-(triﬂuor0
methyl)-7H-pyrrolo[2,3-d]pyrimidin-5-yl)-N-phenylbenzamide;
4—(7-(2-acryloyloctahyd;ocyclopenta[c]pyrrol-5-y1)-4-amino-6-methy1-7H— '
pyrrolo[2,3- d]pyrlmldm 5-yl)-N-phenylbenzamide;

4-(7-(2- acryloyloctahydrocyclopenta[c]pyrrol 5-yD)- 4 ammo 7H pyrrolo[2 3-
d]pyrimidin-5-yl)-N-phenylbenzamide;

| 4-(7—(2-acryloyloctahyd_rocyclopenta[c]pyrrol-5-yl)-4-amiﬁo.—7H-pyrr010[2,3-

d]pyrimidian-y1)-N—méthyl-N-phenylbenzamide;
4-(7-(2-acryloyloctahydrocyclopenta[c]pyrrol-5-yl)-4-amin0-7H-pyrrolo[2,3-
_d]pyfimidin-S-yl)-N-(pilridin-2-yl)benzamide§ |
4-(7-(2—acryloyloctahydrocyclopenta[c]pyrrol‘-S-yl)-4-amin’0‘-7H-pyrrolo[2,3-
d]pyrimidin-S-yl)-N-méthyl-N-(pyridin-2-yl)benzamide;
4-(7-(2—acryloyloctahydrocyclopenta[c]pyrrol-S-yl)-4-amino—7H-p};rro10[2,3-
d]pyrimidin-S-yl)—N-(4émethylpyridin-2—yl)benzamide; ‘
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4-(7- (2-acryloyldctahydrocyclopenta[c]pyrrol-5.-yl)—4-amino—7H-pyrfolo[2,3-
d]pyrlmldm -5-y1)-N-methyl-N-(4-methylpyridin-2- yl)benzamlde

4 (7- (2-acryloyloctahydrocyclopenta[c]pyrrol -5-yl)-4-amino-7H- pyrrolo[2 3-
d]pyr1m1dm-5-yl)-N-methyl-N—(4-(tr1ﬂuoromethyl)pyr1d1n-2-yl)benzamxde,
4-(7-(2-ajcryloyloctahydrocyclopenta[c]pyrrol-S-yl)-4-amino-7H-pyrrolo[2,3- _

: d]pyrimiﬂin-S-yl)-N—(4-(triﬂudromethyl)pyridin-2-yl)benzamide;
- 4-(7-(2-acryloyloctahydrocyclopenta[c]pyrrol-5-yl)-4-amino-7H-pyrrolo[2,3-

d]pyrimidin-5—yl)-2-methyl-N-phenylbenzamide;
4-(7-(Z-écryloyloctahydrocyélopenta[c]pyrrol-5—yl)—4gamino—7H—pyrrolo[2,3-
d]pyrimidin-S-yl)-2-methoxy-N-phenylbenzamide;
4-(7-(2-écryloyloctahydrocyc10penta[c]pyrrol-5-yl)-4-amino-7H—pyrrolo[2,3-
d]pyrimidin-5-yl)-N,2-dimethyl-N- phenylbenzamlde
4-(7-(2-acryloyloctahydrocyclopenta[c]pyrrol-5-yl)-4-amino-7H- pyrrolo[2 3-
d]pyrimidin—S-yl)-2-methoxy-N-methyl-N—phenylbenzamlde;
4-(7-(2-acry10yloctahydrocyclopenta[c]pyrrol-S-yl)—4-amino-7H-pyrrolo[2,3-
d]pyrimidin-S-yl)-2-methy1-N-(pyridin-2-yl)benzamide;
4-(7-(2-écryloyloctéhydrocyclopenta[c]pyrrol-5-yl)-4-amino—7H-pyrrolo[2,3-
d]pyrimidin-5-y1)-2-methoxy-N-(pyridin-2-yl)benzamide;

4-(7- (2-;acryloyloctahydrocyclopenta[ lpyrrol- S-yl) 4 -amino-7H-pyrrolo[2,3-
d]pyrlmldm -5-y1)-N,2-dimethyl-N-(pyridin-2- yl)benzamlde

4-(7-(2- -acryloyloctahydrocyclopenta[c]pyrrol-5-yl)-4-amino- -7H-pyrrolo[2,3-
d]pyrimjidin-5-yl)-2-methoxy-N-methyl-N—(pyridin-2—yl)benzamide;
4-(7-(2iacryloyloctahydrocyclopenta[c]pyrrol-5-yl)-4-amino-7H-pyrrolb[2-,3-
d]pyrimidin-5-yl)- 2-methy1-N -(4- methylpyrldm -2- yl)benzamlde

4-(7-(2- acryloyloctahydrocyclopenta[c]pyrrol -5-yl)-4-amino-7H-pyrrolof2, 3—
d]pyrlmldm -5-y1)-2-methoxy-N-(4-methylpyridin-2-yl)benzamide;

4-(7- (2Eacryloyloctahyd’rocyclopenta[c]pyrrol 5- yl)—4 amino-7H-pyrrolo[2,3-
d]pyrimidin-5-y1)-N,2- dlmethyl-N (4- (trlﬂuoromethyl)pyrldm -2-

yl)benzamlde
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4-(7-(2-acryloyloctahydrocyclopenta[c] pyrrol-5;yl)-4-amin0—7H-pyrrolo[2,3-

d] pyrimidin-S-yl)-2—methoxy-N-methyl-N-(4-(triﬂubromethyl)pyridin—Z-
ylhbenzamide; ,
4-(7—(2-acryloylQctahydrocyclOpenta[c] pyrrol—S-yl)-4-amin0;7H-pyrrolo[2,3-
d]pyrimidin-5-yl)-2-methyl-N-(4-(trifluoromethyl)pyridin-2-yl)benzamide;
4-(7-(2-acryloyloctahydrocyclopenta[c]pyrrol-S-yl)-4-amino-7H-pyrrolo[2,3-
d]pyrimidin-5-yl)-2-methoxy-N-(4-(trifluoromethyl)pyridin-2-yl)benzamide;
4-(3-(2-acryloyloctahydrocyclopenta[c]pyrrol-5-yl)-8-aminoimidazo[1,5-
a]pyrazin-1-yl)-N-phenylbenzamide; - :
4-(3-(2-acr_yloyloctahydrocyclopenta[c]pyrrol-S-yl)-8-.aminoimidazo[ 1,5-
a]pyrazin-1-y!)-N-methyl-N-phenylbenzamide; '
4-(3-(2-acryloyloctahydrocyclopenta[c]pyrrbl-S—yl)-8-aminoimidazo[ 1 ,5-
a]pyrazin—l-yl)-N—(pyridin-2-yl)benzamide;
4-(3-(2-acryloyloctahydrocyclopenta[c]pyrrol-5-yl)-8-aminoimidazo[1,5-
a]pyrazin-1-yl)-N-(4-(trifluoromethyl)pyridin-2-yl)benzamide;

4-(3 -(2-acryloyloctahydrocyclopeﬁta[c] pyrrol-5-yl)-8-aminoimidazo[1,5-
a]pyrazin-1-yl)-2-methoxy-N-(4-(trifluoromethyl)pyridin-2-yl)benzamide;
4-(9-(2-acryloyloctahydrocyclopenta[c]pyrrol-S-yl)-6-amino-8-oxo-8,9-

* dihydro-7H-purin-7-y})-N-phenylbenzamide;

4-(9-(2-acryloyloctahydrocyclopentafc] pyrrol-S-yl)-éQamino—8-oxo-8,9-
dihydro-7H-purin-7-yl)-N-methyl-N-phenylbenzamide;
4-(9-(2-acryloyloctahydrocyclopenta[c]pyrrol-5-y1)-6-amino-8-0x0-8,9-
dihydro-7H-purin-7-yl)-N-(pyridin-2-yl)benzamide;
4-(9-(2-acryloyloctahydrocyclopenta[c]pyrrol-5-y1)-6-amino-8-0x0-8,9-
dihydro-7H-purin-7-yl)-N-(4-methylpyridin-2-y1)benzamidé;
4-(9-(2-acryloyloctahydrocyclopenta[c]pyrrol-5-yl)-6-amino-8-0x0-8,9-
dihydro-7H-purin-7-yl)-N-(4-(triﬂﬁoromethyl)pyridin—2-yl)benzamide;
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4-(9-(2-acryloyloctahydrocyclopenta[c]pyrrol-5-y1)-6-amino-8-0x0-8,9-
dihydro-7H-purin-7-yl)-2-methoxy-N-(4-(trifluoromethyl)pyridin-2-

yl)benzamide;

: 4-(1-(2'-acryloyl-1,2,3,4,5,6-hexahyd'rocyclopenta[c]pyrrol-5-yl)-4-amino-1H-.

pyrazolo[3,4-d]pyrimidin-3-yl)-N-phenylbenzamide;
4-(1-(1-acryloyloctahydrocyclopenta[b]pyrrol-5-yl)-4-amino-1H-pyrazolo [3,
4-d]pyrimidin-3-yl)-N-phenylbenzamide;

‘ | 4-(4-amino-1-(2-(Vinylsu1fonyl)octahydroCyciopenta[c]pyrrol—S-yl)-1H-
- pyrazolo[3,4-d]pyrimidin-3-yl)-N-phenylbenzamide;

(E)-4-(4-amino-1 -(2-(4-(dimethylamino)but-2—enoyl)détahydrocyclopenta[c]
pyrrol-5-y1)-1H-pyrazolo[3,4-d]pyrimidin-3-yl)-N-phenylbenzamide;
(E)-4-(4-amino-1-(2-(4-(cyclopropyl(methyl)amino)but-2-enoyl)octahydro
cyclopenta[c]pyrrol-5-yl)-1H-pyrazolo[3,4-d]pyrimidin-3 -yl)-N-phehyl

" benzamide;

(Z)-4-(4-amino-1 -(2—(2-'cyano—3—cyclopropylacryloyl)octahydrocyclopenta[c]
pyrrol-5-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-yl)-N-phenylbenzamide;

4-(7-(2-acryloyl-1,2,3,4,5,6-hexahydrocyclopenta[c]pyrrol-5-yl)-4-amino-7H-
pyrrolo[2,3-d]pyrimidin-5-yl)-N-phenylbenzamide; |

- 4-(7-(1-acryloyloctahydrocyclopenta[b]pyrrol-5-y1)-4-amino-7H-pyrrolo{2,3-

d]pyrimidin-5-yl)-N-phenylbenzamide;
4-(4-amino-7-(2-(viny1sulfonyl)octahydrocyclopenta[c]pyrrol-5-y1)-7H-
pyrrolo[2,3-d]pyrimidin-5-yl)-N-phenylbenzamide; |
(E)-4-(4-amino-7-(2-(4~(dimethylamino)but-2-
enoyl)octahydrocyclopenta[c]pyrrol-5-yl)-7TH-pyrrolo[2,3-d]pyrimidin-5-yl)-

N-phenylbenzamide; _
(E)-4-(4-amino-7-(2-(4-(cyclopropyl(methyl)amino)but—2-enoyl)octahydro

- cyclopenta[c]pyrrol-5-yl)-7H-pyrrolo[2,3-d]pyrimidin-5-yl)-N-phenyl

benzamide;
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(Z)-4-(4-amino-7-(2-(2-cyanp-3-cyclopropylacryloyl)octahydrocyclopenta[cj
pyrrol-5-yl)-7H-pyrrolo[2,3-d]pyrimidin-5-yl)-N-phenylbenzamide; | |
4-(3-(2- acryloyl 1,2,3,4,5,6-hexahydrocyclopenta[c]pyrrol-5- yl) 8-amino
1m1daz0[1 5-a]pyrazin-1-yl)-N-phenylbenzamide;
4-(3-(1-acryloyloctahydrocyclopenta[b]pyrrol-5 -yl)—8-aminoimidazo[1 ,5-
a]pyrazin-1-yl)-N-phenylbenzamide;

- 4-(8-amino-3-(2-(vinylsulfonyl)octahydrocyclopenta[c]pyrrol-5-yl)imidazo |
[1,5-a]pyrazin-1-yl)-N-phenylbenzamide; :

(E)—4-(8-amino-3-(2-(4-(dimethylamino)bUt—2-enoyl)octahydrocyclopenta[c]
pyrrol-5-yl)imidazo[1,5-a]pyrazin-1-yl)-N-phenylbenzamide;
(E)-4-(8-amino-3-(2-(4-(cyclopropyl(methyl)amino)but-2-enoyl)octahydro
yclopenta[c]pyrrol-5-yl)imidazo[1,5-a]pyrazin-1 -yl)-N-phenylbenzamide'
(Z)-4-(8-amino-3-(2-(2-cyano-3- cyclopropylacryloyl)octahydrocyclopenta[c]
pyrrol-5-yl)imidazo[1,5-a]pyrazin-1-yl)-N- phenylbenzamlde
4-(9-(2-acryloyl-1,2,3,4,5,_6-hexahydrocyclopenta[c]pyrrol-S-yl)-6-amino-8-
oxo—8,}9-dihydro-7H.-purin—7-yl)-N-phenylbénz‘amide;
4-(9-(1-acryloyloctahydrocyclopenta[b]pyrrol-5-y1)-6-amino-8-0x0-8,9-
dihydro-7H-purin-7-y1)-N-phenylbenzamide; »
4-(6-amino-8-oxo-9-(2_-(vinylsulfonyl)octahydrocyclopenta[c]pyrrol-S-yl)é;5
8,9-dihydro-7H-purin-7-yl)-N-phenylbenzamide; :
(E)-4-(6-amino-9-(2-(4-(dimethylamino)but-2—enoyl)octahydrocyclope‘nta[é] '
pyrrol-S-yl)—8-oxo-8,9-dihydro-7H-purin-7-y1)-N.-pheny1benza1ﬁide;
(E)-4-(6-amino-9-(2-(4-(cyclopropyl(methyl)amino)but—2-enoyl)octahydro;
cyclopenta[c]pyrrol-5-yl)-8-oxo-8,9-dihydro-7H-purin-7- yl)-N-phenyl
benzamlde ,

(Z)-4-(6- amino-9-(2-(2-cyano-3- cyclopropylacryloyl)octahydrocyclopenta[c]
pyrrol-5-yl)-8-0x0-8,9-dihydro-7H-purin-7- yl)-N-phenylbenzamlde
1-(5-(4-amino-3-(4-(5-phenyl-1,3,4-oxadiazol-2-yl)phenyl)-1 H-pyrazolo[3,4-
d]pyrimidin-1-yl)hexahydrocyclopenta[c]pyrrol-2(1 H)-yl)prop-é-en- 1-one;
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1-(5-(4-amino-6-chloro-5-(4-phenoxyphenyl)-7H-pyrrolo{2,3-d]pyrimidin-7-
yDhexahydrocyclopenta[c]pyrrol-2(1 H)-yl)prop-Z;en- l.-one;;
1-(5-(4-amino-6-(difluoromethyl)-5-(4-phenoxyphenyl)-7H-pyrrolo[2,3-
d]pyrimidin-7-yl)hexahydrocyclopenta[c]pyrroi-2(lH)-yl)pri)p-2-en-1-one'
1-(5-(8-amino-1-(4-phenoxyphenyl)imidazo[1,5-a]pyrazin- 3 yl)hexahydro
cyclopenta[c]pyrrol-2(1H)-yl)prop-2-en-1-one;

1-(4-phenoxyphenyl)-3-(2- (vmylsulfonyl)octahydrocyclopenta[c]pyrrol 5
ylimidazo[1,5-a]pyrazin-8-amine; , ,
7-(2-acryloyloctahydrocyclopenta[c]pyrrol-S-yl)-4-amin0-5¥(4-phenoxy
phenyl)-7H-pyrrolo[2,3-d]pyrimidine-6-carboxylic acid;
4-(1-(2-acryloyloctahydrocyclopenta[c]pyrrol-5 -yl)-4-amin§— 1 H-pyrazolo
[3,4-d]pyﬁmidin-3-yl)-N-(S-ch[oropyridin-2-yl)benzamide;» |
1-(5—(4-amino-3-(4—(morpholinomethyl)phenyl)-1H-pyraiolo[3,4-d]
pyrimidin- 1 -yDhexahydrocyclopenta[c]pyrrol-2(1H)-yl)prop-2-en-1-one;

1 -(5-(4-amino-3-(4—(piperidin-l-ylmethyl)p/henyl)-l H-pyrazolo[3,4-
d]pyrimidin-1-yl)hexahydrocyclopenta[c]pyrrol-2(1H)-yl)prop-2-en-1-one;
1-(5-(4-amino-3-(4-((3,4- dihydroisoquinolin-Z(lH)-yl)fnetfiyl)pheny])—lH-
pyrazolo{3,4-d]pyrimidin- 1-yl)hexahydrocyclopenta[c]pyrrol -2(1H)-yl)prop-
2-en-1-one; | :
1-(5-(4-am1n0-3-(4-((tetrahydrofuran-2—yl)oxy)phen}j‘l)—1H:-pyrazolo[3,4-
d]pyrifnidin—l-yl)hexahydrocyclopenta[c]pyrrol-2(1H)-yl)prop-2-eh~l-one; |
1-(5-(4-amino-3 -(4-( 1-morpholinoethyl)phenyl)-1H-pyrazolo[3,4-
d]pyrimidin-l-yl)hexahydrocyclopenta[c]pyrrol-2(1H)'-yl)prop-z-én-l-one;
1-(5-(4-amino-3-(4-(pyrrolidin-1-ylmethyl)phenyl)-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)hexahydrocyclopenta[c]pyrrol-2(1 H)-yl)pfop-Z-en-Lone;
1-(5-(4-amino-3-(4-((dimethylamino)methyl)phenyl)-1H-pyrazolo[3,4-

d] p‘yrimidin— 1-yDhexahydrocyclopentafc]pyrrol-2(1 H)-yl)brop—Z-en-l -one;
N-(4-(1-(2-acryloyloctahydrocyclopenta[c]pyrrol-5-yl)-4-amino-1H-
pyrazolo[3,4-d]pyrimidin-3-yl)benzyl)acetamide;
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1-(5 -(4-amino-3—(4-(2-morpholinoethoxy)phényl)- 1H-pyrazolo[3,4-
d]pyrimidin-1-yl)hexahydrocyclopenta[c] pyfrol-2( 1H)-yl)prop-2-en-1-one;
2-(4-(1-(2-acryloyloctahydrocyclopenta[c] pYrrol-S-yl)-4~amino- 1H-

pyrazolo[3, 4—d]pyrimidin-3-yl)benzyl)isoindoline-1 3-dione;

1 -(5-(4-amino-3-(4-((3,4- d1hydr01soqumolm 2(1H)-yl)methyl)phenyl)-1H-
pyrazolo{3,4-d]pyrimidin-1- y1)hexahydrocyclopenta[c]pyrrol 2(1H)-yl)prop-

2-en-1-one;

1-(5-(4-amino-3 -(4-(azepan-1-ylmethyl)phenyl)-1H-pyrazolo[3,4-

d]pyrimidin-1 -yl)hexahydrocyclopenta[c]pyrrol-z( 1H)-yl)prop-2-en-1-one;
1-(5-(4-amino-3-(4-((hexahydro-1 H-isoindol-2(3H)-yl)me’thyI)phenyl)-lH-
pyrazolo[3,4-d]pyrimidin-1-yl)hexahydrocyclopenta[c]pyrrol-2(1H)-yl)prop-

.2-en-1-one;

1-(5-(4-amino-3 -(4-(thiomorpholinomethyl)phenyl)-1 H-pyrazolo[3,4-
d]pyrimidin-1-yl)hexahydrocyclopenta[c] p§rrol-2( 1H)-yl)prop-2-en-1-one; A
1-(5-(4-amino-3-(4-((1,1-dioxidobenzo[d]isothiazol-2(3H)-yl)methyl)phenyl)-
1H-pyrazolo[3,4-d]pyrimidin-1-yl)hexahydrocyclopenta[c]pyrrol-2(1H)-
ylprop-2-en-1-one; -

- 2-(4(1-(2- acryloyloctahydrocyclopenta[‘c]éyrrol -5-yl)-4-amino-1H-pyrazolo

[3 4- d]pyrimidin-3-yl)benzyl)isoindolin- l—one
9-(2-acryloyloctahydrocyclopentafc]pyrrol-5-y1)-6- -amino-7- (benzo[d]thlazol-

(6 yb- 7H-purm 8(9H)-one;

4-(9-(2-acryloyloctahydrocyclopenta[c]pyrrol-5-yl)-6-amino-8-0x0-8,9-
dihydro-7H-purin-7-yl)-N-methyl~N-(4-méfhylpyridin-2-yl)benzam ide;
9-(2-acryloyloctahydrocyclopenta[c]pyrrol-5-yl)-6-amino-7-(4-((methyl(4-
methylpyridin—2-yl)amino)mefhyl)pheny])—7H-purin—8(9H):6ne;

' 4-(9-(2-acryloyloctahydrocyclopenta[c]pyrrol-S-yl)-6-amino—8-ox0-8,9-

dlhydro -7H-purin-7-yl)-N-(pyridin-2-yl)benzamide;
9-(2- acryloyloctahydrocyclopenta[c]pyrrol -5-yl)-6-amino-7-(4- benzoylphenyl
)-TH-purin-8(9H)-one
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10.

11.

- A pharmaceutical composition comprising a therapeutically effective amount

of a compound of Formula {I) as claimed in any of the preceding claims and
optionally one or more pharmaceutically acceptable carriers, diluents or

excipients.

The pharmaceutical composition which is useful for treating a disease,
disorder or condition, which would benefit from inhibition of tyrosine kinase
(s), such as BTK activity; to provide clinical benefit in diseases such -as
autoimmune disorders, an inflammatory disease, or an allergy disease selected
from rheumatoid arthritis or lupus erythromatosis, asthma, allergic rhintis, B-
cell proliferative disorder such as B-cell lymphoma, multiple sclerosis, mantle
cell lymphoma, chronic lyrﬁphocytic lymphomav/ leukemia, diffuse large B-
cell lymphoma, Follicular lymphoma or chronic lymphocytic leukemia, B-cell

prolymphocytic leukemia. -

A method of treating a diéease, disorder or condition, which would benefit
from inhibition of tyrosirie kinase (s), such as BTK activity corhprising.
administering to a patient i?n need thereof an effective amount of a compound
of Formula (I) according to any of the precedin;g claims or its suitable

pharmaceutical composition.

A medicine for the treatment of a disease, disorder or condition, which would

benefit from inhibition of tyrosine kinase (s), such as BTK activity, which
comprises administering a therapeutically effective amount of compound of
Formula (I) or its pharmaceutical composition as defined in any of the

preceding claims to a patient or subject in need thereof.
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12.

A pharmacéutical composition comprising the compound of the present

invention in combination with one or more suitable pharmaceutically active
agents sele:éted from following therapeutic agents in any combination.
Immunosupi)ressants (eg., Methotrexate, mercaptopurine, cyclophosphamide),
glucocor’ticc;ids, non-steroidal anti-inflammatory drugs, Cox-2 specific
inhibitors, TNF-@ binding proteins (eg., Infliximab, etanercept), interferon-13,
interferon-e, interleukin-2, antihistamines, beta-agonist, anticolinergics, anti-
cancer ager;{ts or their suitable pharmac.eutically acé_eptable salts. Further

examples of anticancer agents for use in combination with.- BTK inhibitors

include chemotherapy or a targeted therapy, alkylating agents, platinum

13.

compounds; DNA altering agents, Topoisomerase inhibitors, microtubule
modifiers, fantimetabolites, anticancer antibiotics, hormones, Aromatase
inhibitors, antibodies, cytokines, vaccines, drug conjugates, inhibitors of
mitogen-activated protein kinase signaling (ex: BAY 43-9006), Syk
inhibitors, mTOR inhibitors, antibodies (Rituxan), other anticancer agents that
can be employed in combination include, Vinblastin, Bleomycin, Cisplatin,
Acivicin, Azacitidine, Decitabine, Doxorubicin, Enloplatin, Flurouracil,
Methotrexate, Vinblastin, Vincristine and BCR/ABL antagonist. Use of a
com_pdund 6f Formula (T) or its pharmaceutical composition according to any
of the preceding claims for the manufacture of a medicament for treating a
disease, disorder or condition, which would benefit from inhibition of tyrosine

kinase (s), such as BTK activity.

Use of the compound of formula (I) and a suitable pharmaceutically
acceptable agent selected from anti-cancer and anti-inflammatory agents or

their pharmaceutically acceptable salts for the treatment of autoimmune and

~ allergic disorders, such as rheumatoid arthritis, systemic lupus erythromatosis,

scleroderma, asthma, allergic rhinitis, allergic eczema, B-cell lymphoma,
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multiple sclerosis, juvenile rtheumatoid arthritis, juvenile idiopathic arthritis,
inflammatory bowel disease, graﬁ versus host disease, psoriatic arthritis,
ankylosing spondylitis and uveritis, B cell lymphoma, multiple sclerosis,
diffuse large B-cell lymphoma, follicular lymphoma or chronic lymphocytic

5 leukemia and B-cell prolymphocytic leukemia.
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