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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 

5 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.  

10 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, J.A., Nat. Rev. Immunol., 2005, 

5, 284-295). BTK. is a key signaling enzyme expressed in all hematoppietic cells 

15 types, except T lymphocytes and natural killer cells. BTK is activated by the 

upstream Src-family kinases Blk, Lyn and Fyn and it lead to downstream activation 

of essential cell survival pathways such as NF-KB and MAPK (Afar, D.E., Park, H., 

Howell, B. W., Rawlings, D. J., Cooper, J and Witte, 0. N., Mol. Cell Biol., 1996, 

16(7), 3465-3471). In turn, BTK phosphorylates and activates phospholipase-Ca 

20 (PLC@), leading to Ca" mobilization and activation of NF-KB and MAP kinase pathways 

(Bajpai, U-D., Zh-arrg, 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 

25 cells. BTK is an upstream activator of multiple antiapoptotic signaling molecules and 

networks, including the signal transducer and activator of transcription 5 (STAT5) 

protein, phosphatidylinositol (PI) 3-kinase/AKT/mamnmalian target of rapamycin 

(mTOR) pathway, and nuclear factor kappa B (NF-KB) (Mahajan, S., Vassilev, A., 
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Sun, N., Ozer. Z., Mao, C and Uckun, F.M., J. Biol. Chem., 2001, 276, 31216-31228; 

Ortolano, S., Hwang, I.Y., 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 

5 and has also been implicated in initiation, survival and progression of mature B-cell 

lymphoproliferative disorders (Kuppers, 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 activation and proliferation. Furthermore, BTK plays a role in B

cell antigen processing and presentation (Satterthwaite, A.B., Witte, O.N., Immunol.  

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

mediated inflammatory'cytokine production [tumor necrosis factor @, interleukin 

(IL)-le and IL-6] in monocytes/macrophages and therefore can contribute to immune 

complex-induced disease. BTK is abundantly expressed in malignant cells from 

patients with B-cell precursor (BCP)-acute lymphoblastic leukemia (ALL; the most 

15 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, BTK has emerged as a new molecular target for treatment of 

B-lineage leukemia's and lymphomas.  

BTK mutations in human cause an inherited disease X-linked 

20 agammaglobulinemia, characterized by a lack of peripheral B-cells and low levels of 

serum Ig. Thus, BTK is a uniquely 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 (Valiaho, J., Smith, C.I., Vihinen, 

M., Hum. Mutat., 2006, 27(12), 1209-1217).  

25 BTK was recently identified in a siRNA screen as an essential kinase for 

survival in a subset of diffuse large-cell lymphomas driven by activated BCR, where 

an irreversible BTK inhibitor, PCI-32765 (lbrutinib), was shown to promote 

apoptosis. A second study of Ibrutinib recently demonstrated in vivo clinical 

2
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responses in dogs with aggressive B-cell lymphomas (Honigberg, L. A., Smith, A.M., 

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).  

5 Thus BTKs are important in the regulation of many cellular processes 

including cell cycle regulation, proliferation, survival, apoptosis and motility and are 

significant components of the molecular mechanisms of diseases such as cancer, 

diabetes and immune inflammation (Buggy, J.J., Elias, L., Int. Rev. Immunol., 2012, 

31(2), 119-132).  

10 Prior art 

Published patent applications US2008/0076921, US2008/0108636, 

US2011/224235, US2012/100138/ US2012/087915, US2012/183535, 

US2012/129873, US2012/129821, US2012/053189, W02008/039218, 

W02008/054827, W02008/121742, W02010/009342, W02011/046964, 

15 W02014/078578 and W02011/153514, by Pharmacyclics Inc., discloses pyrazolo

pyrimidin-amine derivatives as BTK inhibitors for the treatment of autoimmune 

diseases or conditions, heteroimmune diseases or conditions, such as cancer, 

including lymphoma and inflammatory diseases or conditions. Hoffmann La Roche 

(W02010/100070, US2010/222325, W02010/122038, US2010/273768, 

20 W02012/020008, US2012/040949, W02010/000633, US2010/004231, 

W02010/006947, US2010/016301, W02014/064131, W02014/076104, 

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

US2012/157443, W02011/029043, US2012/157442), CGI Pharmaceuticals Inc 

(W02006/099075, US2006/229337, W02009/137596, US2011/I 18233, 

25 W02010/056875, US2011/301145, W02010/068788), Avila Therapeutics Inc 

(US2012/0277832, W02012/021444), BMS (W02002/38797, US2003/040461), 

Boehringer (W02014/025976), Principia (US20.14/8673925), Ono Pharmaceuticals 

(US2013/0217880), Merck Sharp & Dohme (W02013/010380, 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, 

WO20l4/188173, W02014/161799, CN104086551, W02014/135473, 

5 W02014/116504, W02014/113942, US2014/0206681, and W02014/064131 

discloses diverse class of heterocyclic compound as BTK inhibitors.  

Since the ATP binding site of BTK shows a close homology to that of other 

Src-family kinases, such as lymphocyte-specific protein tyrosine kinase (LCK) and 

LYN, it is often difficult to find an ATP competitive inhibitor having sufficient 

10 selectivity. A lack of selectivity of an inhibitor for BTK over these kinases could 

potentially have negative consequences. BTK is a member of a group of eleven 

tyrosine kinases (the Tec family kinases, EGFR, Jak3, ErbB2, ErbB4, and BLK) that 

contain a conserved cysteine residue adjacent to the ATP-binding site. This cysteine 

(Cys 4si in BTK) is a potential nucleophilic site which could form a covalent adduct 

15 with an electrophilic inhibitor. As the 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., 

20 Winssinger, N., J. Med. Chem., 2011, 54, 1347-1355).  

Reversible kinase inhibitors interact with the ATP-binding site. As the ATP

binding sites- are highly conserved among 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. Generating 

25 potent, selective, oral BTK inhibitors using covalent, irreversible and electrophilic 

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

due to covalent boding 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.  

4
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Several BTK inhibitors are being developed as therapeutic agents for various 

indications. Among these, the covalent inhibitor Ibrutinib (Pharmacyclics) was 

developed as a selective and irreversible inhibitor of BTK, targeting the cysteine-481 

residue in the active site. Ibrutinib is a potent nanomolar inhibitor of BTK and 

5 exhibited promising activity in preclinical models of BCR-driven B-lineage 

lymphoma 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., 

Scott, K.C., Grothaus, P.G., Jeffery, D.A., Spoerke, J.M., Honigberg, L.A., Young, 

P.R., Dalrymple, S.A and Palmer, J.T., Chem. Med. Chem., 2007, 2, 58-61; 

10 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. Nati. 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 

15 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 treatment of patients with various B-cell malignancies. Thus 

inhibition of BTK is emerging as a promising mechanism for targeting B-cell 

malignancies (Harrison, C., Nat. Rev. Drug Discov., 2012, 11(2), 96-97).  

20 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 present invention describe irreversible kinase inhibitors 

includinginhibition of BTK, that are useful as therapeutics in the treatment of a 

25 variety of pathological conditions including cancer, lymphoma, auto-immune 

diseases, heteroimmune diseases, inflammatory diseases and neurodegenerative 

diseases or conditions.  

5 
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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 present invention are 

5 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 of 

disease states mediated by BTK.  

EMBODIMENT(S) OF THE INVENTION 

An embodiment of the present invention provides novel heterocyclic 

10 compounds represented by the general formula (I), 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 

15 compositions containing compounds of the general formula (I), their tautomeric 

forms, their enantiomers,_ their diastereoisomers, their stereoisomers, their 

pharmaceutically acceptable salts, or their mixtures in combination with suitable 

carriers, solvents, diluents and other media normally employed in preparing such 

compositions.  

20 In a still further embodiment is provided the use of heterocyclic compounds of 

the present invention as selective BTK inhibitors, by administering a therapeutically 

effective and non-toxic amount of compounds of general formula (I) or their 

pharmaceutically acceptable compositions to the mammals.  

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

25 compounds of the present invention.  

DESCRIPTION OF THE INVENTION 

6
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Accordingly, the present invention relates to a compound having the structure of general 

formula (I) 

NH2  U 

/ 
-Y R1 

,V 

R2-R3 

(I) 

5 and their pharmaceutically acceptable salts, enantiomers and their diastereomers, wherein, V, 

W, X, Y & Z are independently selected from, 'C' or 'N'; 

R1 , is selected from hydrogen, keto, halogen, unsubstituted or substituted groups selected from 

cyano, alkyl, haloalkyl, aryl, alkoxy, acyloxy, aryloxy, arylalkyl, heteroaryl, heterocyclyl, 

heterocycloalkyl, cycloalkyl, cycloalkylalkyl, aryloxyaryl, aryloxyalkyl, aryloxyheteroaryl groups; 

10 R2 is selected from the following ring system: 

0 

N R NR O N'R3 R0'R 

NR3 NR3 N-RR3 

R3 

NR3 NR3 N.-R3 NR3 

H 

N-R 3  1 N-R 3  /N 

N N0R 

/ N-R 3  N 
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R 3 at each occurrence is independently selected from hydrogen, haloalkyl, C 17 alkyl, C 2 7 

alkenyl, C2 _7  alkynyl, aryl, cycloalkyl, heterocycloalkyl, cycloalkyl(C 1_7)alkyl, 

heterocycloalkyl(C 1_7)alkyl, C(O)NH(C1 _7)alkyl, C(O)CH=CH 2, C(O)-CH=CH-R 4, C(O)-C(CN)=CH 2, 

C(O)-C(CN)=CH-R 4, SO2-NH(C 1_7)alkyl, S0 2-CH=CH 2, SO 2-CH=CH-R4 groups; 

5 R4 at each occurrence is selected from -(CH2)n-NR5 R6 ; wherein, n=0-7 and each of R5 and R6 

are independently selected from hydrogen, haloalkyl, C 1 _7alkyl, C 2_7 alkenyl, C2_7 alkynyl, aryl, 

cycloalkyl, carbocycle, heterocycloalkyl, cycloalkyl(C 1_7)alkyl, heterocycloalkyl(C 1_7)alkyl; 

'U' is selected from unsubstituted or substituted groups selected from alkyl, alkenyl, alkynyl, 

alkoxy, acyloxy, aryl, aryloxy, arylalkyl, cycloalkyl, cycloalkylalkyl, biaryl, heteroaryl, heterocycle, 

10 heterocycloalkyl, 0-aryl, 0-cycloalkyl, 0-heteroaryl, 0-heterocycle, 0-heterocycloalkyl, aryloxyaryl, 

aryloxyalkyl, aryloxyheteroaryl, heteroaryloxyaryl, heteroaryloxyalkyl, heteroaryloxyheteroaryl, Ph

CO-N(R 7R8 ), Ph-N(R9 )-CO-Rio, wherein, R7, R8 and RIO are independently selected from hydrogen, 

halogen, alkyl, haloalkyl, alkoxy; aryl, cycloalkyl, heteroaryl, heterocycloalkyl; further substituted with 

halogen, alkyl, alkoxy, haloalkoxy groups and R 9 are independently selected from hydrogen, C1 7 alkyl, 

15 C2 7 alkenyl, C2_ alkynyl.  

According to another embodiment of the present invention, there is provided 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 

20 from rheumatoid arthritis or lupus erythromatosis, asthma, allergic rhintis, B -cell proliferative 

disorder such as B-cell lymphoma, multiple sclerosis, mantle cell lymphoma, chronic lymphocytic 

lymphoma / leukemia, diffuse large B-cell lymphoma, Follicular lymphoma or chronic 

lymphocytic leukemia, B -cell prolymphocytic leukemia.  

According to another embodiment of the present invention, there is provided use of the 

25 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, multiple sclerosis, juvenile 

rheumatoid arthritis, juvenile idiopathic arthritis, inflammatory bowel disease, graft versus host 

30 disease, psoriatic arthritis, ankylosing spondylitis and uveritis, B cell lymphoma, multiple sclerosis, 

diffuse large B-cell lymphoma, follicular lymphoma or chronic lymphocytic leukemia and B-cell 

prolymphocytic leukemia.  

8
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In a preferred embodiment, 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 combinations thereof, unless the carbon 

5 chain is defined otherwise. Examples of alkyl group include but are not limited to methyl, ethyl, 

propyl, isopropyl, butyl, sec-butyl, tert.-butyl, pentyl, hexyl etc. Where the specified number of carbon 

atoms permits e.g. from C3_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, C1 6 is intended.  

8A
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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, 1-propenyl, 2-butenyl, 2

5 methyl-2-butenyl etc. Where the specified number of carbon atoms permits, e. g., 

from C5-10, the term alkenyl also includes cycloalkenyl groups and combinations of 

linear, branched and cyclic structures. When no number of carbon atoms is specified, 

C(2-6) is intended.  

"Alkynyl" means carbon chains which contain at least one carbon-carbon 

10 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, C(2-6) 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, 

15 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 

(decalin), [2.2.2]bicyclooctane, fluorenyl, phenyl, naphthyl, indanyl, adamantyl, or 

tetrahydronaphthyl (tetralin). In a broader perspective, the term carbocycle is 

20 intended to include, wherever applicable, the groups representing cycloalkyl, phenyl 

and other saturated, partially saturated or aromatic residues; 

"Cycloalkyl" is the subset of alkyl and means saturated carbocyclic ring 

having a specified number of carbon atoms, preferably 3-6 carbon atoms. Examples 

of cycloalkyl include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl 

25 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.  

9
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"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 

5 non-aromatic rings or ring systems containing at least one heteroatom selected from 

0, S, N further optionally including the oxidized forms of sulfur, namely SO & SO 2.  

Examples of heterocycles include tetrahydrofuran (THF), dihydrofuran, 1,4-dioxane, 

morpholine, 1,4-dithiane, piperazine, piperidine, 1,3-dioxolane, imidazoline, 

imidazolidine, pyrrolidine, pyrroline, tetrahydropyran, dihydropyran, oxathiolane, 

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

"heterocycloalkyl" 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 0, S and N. Heteroaryls thus 

15 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, oxadiazolyl, thiadiazolyl, 

thiazolyl, imidazolyl, triazolyl, tetrazolyl, furyl, triazinyl, thienyl, pyrimidyl, 

benzisoxazolyl, benzoxazolyl, benzthiazolyl, benzothiadiazolyl, dihydrobenzofuranyl, 

20 indolinyl, pyridazinyl, indazolyl, isoindolyl, dihydrobenzothienyl, indolinyl, 

pyridazinyl, indazolyl, isoindolyl, dihydrobenzothienyl, indolizinyl, cinnolinyl, 

phthalazinyl, quinazolinyl, napthyridinyl, carbazolyl, benzodioxolyl, quinoxalinyl, 

purinyl, furazanyl, isobenzylfuranyl, benzimidazolyl, benzofuranyt, benzothienyl, 

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

25 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. cycloalkylalkyl groups include cyclopropylmethyl, cyclobutylmethyl, 

5 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. examples of arylalkyl 

groups include benzyl group, phenethyl and the like.  

The "acyloxy" group used eitheralone or in combination with other radicals, 

10 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 

15 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 

20 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.  

25 "Halo/ Halogen" refers to fluorine, chlorine, bromine, iodine. Chlorine and 

fluorine are generally preferred.  

Suitable groups and substituents on the groups may be selected from those 

described anywhere in the specification.  
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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 normal valency is not exceeded, and that the 

substitution results in a stable compound. The term "substituted," as used herein, 

5 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 normal 

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 

10 thereof. Examples of pharmaceutically acceptable salts includemineral or organic 

acid salts of the basic residues. Such conventional non-toxic salts includethose 

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, 

15 glucoheptonic, gluconic, glutamic, glycolic, glycollyarsanilic, hexylresorcinic, 

hydrabamic, hydrobromic, hydrochloric, hydroiodide, hydroxymaleic, 

hydroxynaphthoic, isethionic, lactic, lactobionic, lauryl sulfonic, maleic, malic, 

mandelic, methanesulfonic, napsylic, nitric, oxalic, pamoic, pantothenic, 

phenylacetic, phosphoric, polygalacturonic, propionic, salicyclic, stearic, subacetic, 

20 succinic, sulfamic, sulfanilic, sulfuric, tannic, tartaric, and toluenesulfonic.  

The term 'optional' or 'optionally' means that the subsequent described event 

or circumstance may or may not occur, and the description includes instances where 

the event or circumstance occur and instances in which it does not. For example, 

'optionally substituted alkyl' means either alkyll' or 'substituted alkyl'. Further an 

25 optionally substituted group includes an unsubstituted group.  

Unless otherwise stated in the specification, structures depicted herein are also 

meant to include compounds which differ only in the presence of one or more 

isotopically enriched atoms.  
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Particularly useful compounds may be selected from the following: 

Table 1: 

Conipd. StrUCtUrCS IUPAC INanies 

11 -(,5-(4-aminio-3-(4-phcenoxyphenIcyl*]H 
py razolol3,4I-d] pyrinmiini-1 

NH, )I)hL'xahydrocvCl.opentac pvrr-oI-2(I HI)
yi)prop-2-en-o1iw 

/\S pyrazo lo[3,4-d pyriildin-1.

N "~ yI)prop-2-en-.i-one 

3 1 I-(5-(5-((4-am i.nto-3-(4- pfI.ctoxyxphen-y )-i.H
pyrazolo{3,4-dJ pyriiir(ii-l

yl)nethyl)pyridi n-2
N~~~ ~~ y1)hiexahvdropyrr~olo[3,4-jpro2(i

L~~. I v~I)prop-2-en- I c 

5.  
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pyrazofoc43.4-dj' 

yi)ethyl)hexahyd.-opyrrofo[3,A-c]pyrroi1

"N 

5 ~ ~ ~ ~ ~ ~ ~ ~ ~ no d~ 1-I( ijo3(-~~wb'm thiazul-6

vIINp2-n I 

vilprop-2-e n-1in 

6K 

14



WO1 2015/132799 PCT/1N2015/000063 

71 1-- 4arino-3-(2,37 ! ~<dhyd robcn [bii- tI-,i o phtn-5-y)- I H 
P, 4~~3- pyrInirnidin-1

yi)hvxalwdirocy d lon ta clpyxrol2(I Fly 
YP[PMP-'2en-I-one 

4 r zvrzoI 1j3d p yrimidin-3 

yl )hexahvdrocyct opentajcpyrroI-2(I I>)
Nil- ) Irop-2-en4--one 
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11 1 ( 3f~minu-3i4l--,ch n)xvph-eny1V-IH

I ~yI)priop-2-vIA-1-oflv 

Cone 

13 44{14,2
~ ivt r~i-tl vri ~ 'i pnh jcjpvrr-o 1-5-v I: 

Nil 
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y Il-pr. k4-dipy'riridin
vbix~hydcvcopen jpyroi2(i11T 

N~{. '~yl)prop f- I0n 

___]p 

Nil:yI'iprop-2-en,-I -one 
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177 

5-ylIi pva -,34 d]~p, irriin-4-annine 

19/ 

ylh 
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Zil "--A, v Ilex h v ro -) -t I- I 'O r w I - d H 

N e y vyro z I V- i illneI 

ND 

J-, 
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py'razoloj3,4-d'jp-viidir, I 

I ) 

qdin., 'IIon 

262 

viit~dhvdcl'- ipent I' jp yrrl -2(lIH~ 
yI)ptip '2en- I -one 

I2
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y)octahyd rocvd(oPAen1 t-1 a~C]prc

29 ~ 1 
(9

30zn~ 4- -,'2-p rndn3~b 

p. o 92e-I-or 
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32.  
- ~ acr'Ioyilctahyd Arocyc* p~rn '- cJpvi-A-y')

33 p-mn-- ~ 

34 4rnn-1pvaoo4- djv(1idi-12I)

NN, 

35 N-(412 

~ryh lnda 1 rx~yd~x~na :]rroh7-v
4-amino- I -pvrazoloj3,4- ci p, i c n 

y I)pheny,1) pyrazine -2-7 Lr boxamid e 
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36 F . -(5-( -amirn -,-(2,2

dif iprizoi d3 dyiw, idi5v 

37 N-4-(] 2

tfidiz I -- tp , 

'4-ni.<-vrazol d~c3 4t pyrrni -'II -3-h 
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40 
acryk vloctahydrocrI n~~ro-y~ 

N -{trluwnel -1 pyrin,!m2 

41 fZ-)-niethv]. 41(2 

42 612 

N-4mty!ip pi~-2-nI -oinan i 
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4-4 (E) -(4 -vmin- -1 2- (4-(dimelcth Ianli 1 o)bt2 

III vr k[%4dipyriinidin-3-, 1)-N

(yra '-2v)~ezmdo~ 

IH-pvraznh{, 13 4-djpyrtidin.i-3-vi .-- ( 

-47x 

-l 4 _ i- kptly arn2-no-1 -n..-n 

~fli25
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48 e-,.7hnl- 4 
pyrazolc43A-d prmii4 

7 vl~h~xalwdr ccIpentalIcpyrol-2f( 1N):] 

49 (E )A-(4 ami na I -(2-4-(ieth;, jnino)but-2

50 irT-nimi2ly1)b-,((h -4-, 

50 ii!.;~~~ Z-nathyl 4-(4-~io]- )4 

-I~(d meh I a Tpyrid n lt1ni idit 

enx. y . yTac thyd r i vdo pent -' PyrIo--,v}

H-N 

26



WO 2015/132799 PCT/1N2015/000063 

I H-pyrazolo[ i+dJpyrimicfin-1 

yllprop-2-en-l-one 

54 
a cry Iov I oc lo vc r cdoPentcpro15y) 

-~~~ ~4-arnin-I H-ya~4Adprri n3v~ 

55 (F)44-aminv- 1(2-(44(dinethylaniino,)[ .u.t-2

11 !-j.yraz io[3,4 cljpyrirn.dn-3-y)-N
methy[-N-K4-muAtby~prdn2y)eznid 
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56 (E1 3(-mio3(-5-(py razin-2-yl)-1,3,4 
N thi.ad iaa1-2-yl)Phcny1)-3 H-Pyrazoo43,4

d pyrimiid in-I 
vI)he.xahydrocyclopentalc pyrroL2(1H)-ylb

4 -(d imethylamninoj~bu t-n-1one 

57 )+4 -5-(4-amnino-3-(4-(5 (Lpyridin-2-yI)-12A4 
oxad wiazA-2- y)phenyl - Ip Aoo[3,4

d jpyrimidi
i.)hexah ydrocydopenta~c pyrro-2(1Hi)-yly

4-(dime thy~lamnino)hut- 2-er-1 -<ne 

or pharmaceutically acceptable 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: 

5 ALL: Acute lymphoblastic leukemia 

ATP: Adenosine triphosphate 

BTK: Bruton's Tyrosine Kinase 

bs: broad singlet 

CLL: Chronic lymphocytic leukemia 

10 CDC13: Deuterated chloroform 

CHCl3: Chloroform 

d: doublet 

dd: doublet of doublet 

dt: doublet of triplet 

15 DCM: Dichloromethane 

DMAC: N,N-(Dimethylacetamide) 

DMAP: 4-(Dimethylamino) pyridine 
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DMF: N,N-Dimethyl formamide 

DMSO: Dimethyl sulfoxide 

EDTA: Ethylenediaminetertraacetic acid 

EtOAc: Ethyl acetate 

5 EtOH: Ethanol 

HC(g): Hydrogen chloride (gas) 

K 2C0 3: Potassium carbonate 

MeOH: Methanol 

m: multiplet 

10 mmol: millimoles 

Og : microgram 

MS: Mass spectrum 

NHL: Non-Hodgkin's lymphoma 

Na2CO 3: Sodium carbonate 

15 ng : nanogram 

NIS: N-iodosuccinimide 

1H NMR: Proton nuclear magnetic resonance 

Pet ether: Petroleum ether, boiling range (60-80 'C) 

POC13 : Phosphorylchloride 

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 using 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.  
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The reactions can be performed in solvents appropriate to the reagents and 

materials employed and suitable for the transformations being affected. Preferred 

methods include those described belov, where all symbols are as defined earlier 

unless and otherwise defined below.  

5 The compounds 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.  

NC OEt Hydrazine hydrate H2N N Formamide N 

N /N 
NC NC 

(i) (i)NH2 

X, ,Pg NH 2 I 
NIS N 

N -.. /N (V), 
DMF, Base, DMF N N 

NH42 (vi) R2-Pg 

(iv) 

NH 2 U NH 2 U R3-Ci NH 2 U 

(vii) Deprotection N N N 
U-B(OH) 2  N N N N TEA/DCM N N 

R2-R3 
R2 -p R2 

(Vi)R Pg (ix) R2) 
(viii) (X 1 

Scheme I: 

10 

Wherein 'U', R2 and R3 are as defined earlier. Compound of formula (I) can 

be prepared by variety of methods familiar to those skilled in art. Compound of 

formula (i) was transformed into compQund (ii) by reacted with hydrazine hydrate 

(Scheme-I). Compound of formula (ii) was cyclized using formamide to afford the 

15 compound of formula (iii). Compound (iii) was reacted with N-iodosuccinimide to 

get compound (iv). Compound (iv) reacted with compound (v) using different base to 

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

5 The examples and preparations provided below further illustrate and 

exemplify the compounds of the present invention and methods of preparing such 

compounds. In the following examples molecules with a single chiral 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. Single 

10 enantiomers/diastereomers may be obtained by methods known to those skilled in the 

art.  

The compounds of formula (I) may also be synthesized .as described in 

Scheme 11. wherein 'U', R2 and R 3 are as defined earlier. Compound (i) may be 

continently prepared by variety of methods familiar to those skilled in art. Compound 

15 (i) was transformed into compound (ii) by reacting with dibenzyl amine using 

different bases. Compound of formula (ii) was reacted with different protected 

cycloalkyl amines (iii) using suitable bases to furnish compound (iv). Compound (iv) 

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

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

20 Pd(OH)2 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).  

25 
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Scheme II 

Bn' Bn Bn' Bn 
CI N' H2NPg N 

N NO2  Bn 2NH N NO R2  2 NO2 Fe,NH 

- TEADM - -EtOH/H 20 N CI TEA DCM N CI TEA, dioxane N NH 

R2 

v Pg 

Bn N'Bn Bn, Bn 
NF1 rpogn N' NH2 

N * NH2  Triphosgen N H2,Pd(OH) 2/C H U-B(OH)2 
DIPEA DMAP NN Me N N C(OH)2 

NHI KN N Cu(OAC) 2, Py 
I~p THIN- N IDIMF 

2 p R2Pg D-Pg 

V vi vii 

NH 2 U NH 2 U NH 2 U 

N __ _ NN CI-R 3  N- N 

-O Deprotection O N"N N TEAIDCM N N 
R2-Pg R2  R2-R 3 

viii ix 

The compounds of formula (1) may also be synthesized as described in 

Scheme III. wherein 'U', R2 and R3 are as defined earlier. Compound (i) may be 

5 continently prepared by variety of methods familiar to those skilled in art. Compound 

(i) was transformed into compound (ii) using Ammonia. 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 reaction, with compound (v) using 

suitable catalysts, base and appropriate solvents to obtain compound of formula (vi).  

10 Compound (vi) can be halogenated to afford compound. (vii). The deprotection of 

compound (vii) gives compound (viii). Compound (viii) is reacted with optionally 

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

32



PCT/IN 2015/000 063 - 18.04.2016 

CHL-PCT0706 

Cl I NH2 I X, Pg NH2 
R2 P 

N I NH 3-H20 N!i~ N 
Dioxane N 

H H Base, DMF 

(i) (ii) (iv) R2-Pg 
NH2 U, NH 2 U 

U-B(OH)2 N Halogenation Deprotection 

(v) NR1 
N N KN N 

R2-Pg R2-Pg 
(vi) (vii) R2.g 

NH 2 U NH2 U 

NNR 3 CIN " 

R TEA/DCM R1 
NN N N 

RVii 2 ()R2-R3 
(viii)(I 

Scheme III 

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 

5 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 preparative HPLC method.  

The compounds of the present invention can be used either alone or in 

10 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 examples which describe 

the preferred way of carrying out the present invention. These are provided without 

15 limiting the scope of the present invention in any way.  

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

400 MHz spectrometer (Bruker AVANCE-400) and reported in 8 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-amino-3-(4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1

yi)hexahydrocyclopentac]pyrrol-2(I H)-yl)prop-2-en- I-one (compound No: 1) 

Synthesis of titled compound was carried out, as described in Scheme-IV and step

wise procedure is described below.  

10 

Scheme-IV: 

NN 2 N 2  NH, 

a b N N 
H HO C NBoc N3 HO1)2B N5 N 4i N 

N NHf 

H N ~ BoN c N oc 

2 
0 

N N lNH2 -j 

N NN 

Ex-1 N6N, 
N 

ON 

0 H 

Step-1: Synthesis of tert-butyl 5-(4-amino-3-iodo-1H-pyrazolo[3,4-d]pyrimidin-1

15 yl)hexahydrocyclopenta [c]pyrrole-2(lH-)-carboxylIate (3) 
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NH2 

N 

Boc 

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 

5 (20 mL). Tert-butyl 5-hydroxyhexahydrocyclopenta[c]pyrrole-2(IH)-carboxylate 2 

(3.47 g, 15.32 mmol) was added to the mixture followed by the addition of 

diisopropyl 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 2CI 2/MeOH = 98/2) to get intermediate 3 

10 as a white solid (2.75 g, 76% Yield). 'H NMR (DMSO-d 6, 400 MHz) 5 ppm: 1.40 (s, 

9H), 1.94-2.00 (m, 2H), 2.17-2.24 (in, 21-1), 2.82-3.00 (m, 2H), 3.10-3.14 (m, 2H), 

3.45-3.50 (in, 2H), 5.27-5.30 (m, 1H), 8.29 (s, IH). MS (ESI-MS): m/z 471.10 

(M+H)*.  

15 Step-2: Synthesis of tert-butyl5-(4-amino-3-(4-phenoxyphenyl)-]H-pyrazolo[3,4

d]pyrimidin- 1 -yl)hexahydrocyclopenta[c]pyrrole-2(IH)-carboxylate (5) 

0

N" N 

N N 

N 
3oc 

To a stirred solution Intermediate 3 (2.7 g, 5.74 mmol), dissolved in dry DMF 

(27 mL), PdCl2(PPh3)2 (0.4 g, 0.57 mmol), 4-phenoxyphenylboronicacid 4 (1.84 g, 
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8.61 mmol) and KHCO 3 (3.44 g, 34.46 mmol) was added. The reaction mixture was 

heated at 90 0C for 2 hrs, under N2 atmosphere. Mixture was cooled to room 

temperature, diluted with water (50 mL) and extracted with EtOAc (3 x 50mL). The 

combined organic layer was washed with water (2 x 25 mL) and brine solution (25 

5 mL), dried over Na2SO 4, and concentrated to dryness. The residue obtained was 

purified by column chromatography (using 0-5%methanol in DCM as a mobile 

phase) to obtain Intermediate 5 as an off white solid (2.2 g, 74% Yield). 'H NMR 

(DMSO-d6 , 400 MHz) 6 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 (in, 2 H), 3.47 (q, 2H, J =8.0 Hz), 5.36 (q, IH, J =8.0 Hz), 

10 7.10-7.14 (m, 4H), 7.144-7.20 (m, 11H), 7.40-7.43 (in, 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[c]pyrrol-5-yl)-3-(4-phenoxyphenyl)

IH-pyrazolo[3,4-d]pyrimidin-4-amine (6) 

NH2 

N ~ 
N N 

N 

15 H 

To a solution of Intermediate 5 (2.1 g, 4.09 mm ol) in CH 2Cl 2 (40 mL) was 

added TFA (1.25 mL, 16.37 mmol). After stirring 2 hrs at room temperature, the 

solvent was removed and the residues were dissolved in a mixture of ethyl acetate (50 

mL) and dilute aq. K2 CO 3. The organic layer was separated, dried over MgSO 4 , 

20 filtered and concentrated to provide Intermediate 6 as a white solid (1.2 g, 71% 

Yield). 'H NMR (400 MHz) 8 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, 5H), 

7.41-7.45 (m, 2H), 7.64-7.66 (m, 2H), 8.24 (s, 1H); MS (ESI-MS): m/z 413.20 

(M+H)*.  
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Step-4: Synthesis of 1-(5-(4-amino-3-(4-phenoxyphenyl)- 1 H-pyrazolo[3,4

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

compound No: 1 

NH2 

N N 

N 

To a solution of Intermediate 6 (1.1 g, 2.66 mrnol), dissolved in CH2 C 2 (30 

mL), tri-ethyl amine (L 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 MgSO 4, filtered and concentrated. Residue obtained was purified by flash 

chromatography (using CH 2Cl 2/MeOH=25/1, as a mobile phase) to get compound 1 

as a white solid (0.75 g, 60% Yield). 'H NMR: (CDCL 3, 400 MHz): 8 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), 5.68-5.71(m, IH), 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-IH

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

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

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

NP,/ 

NH 

NH 2  - NH2 

K N N ~ 
N N N N (HO)2 B N 

H HO NBoc 3 O N 5 NN 

2 4 HN N 
N 

N 
Boc 

NH O N / 

NH 

NH2 

N NH2 

N N ' N 

C)N 
N 

6 

Ex-2 
N 

N o H 

Step-i: Synthesis of tert-butyl 5-(4-amino-3-iodo- H-pyrazolo[3,4-d]pyrimidin-

5 yl)hexahydrocyclopenta [c]pyrrole-2(IH)-carboxylate (3) 

*NH 2 

- N~ 

N N 

N 
Boc 

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

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

10 pyrroleb-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).  
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The reaction mixture was .stirred at room temperature overnight, filtered and 

concentrated. The residue obtained was purified by flash chromatography 

(CH 2Cl 2/MeOH = 98/2) to get intermediate 3 as a white solid (0.3 g, 76% Yield). 'H 

NMR (DMSO-d6 , 400 MHz) 5 ppm: 1.40 (s, 9H), 1.94-2.00 (in, 2H), 2.17-2.24 (in, 

5 2H), 2.82-3.00 (in, 2H), 3.10-3.14 (in, 2H), 3.45-3.50 (in, 2H), 5.27-5.30 (in, 1H), 

8.29 (s, IH). 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 

0 
/ 

NH 

NH2 

N 
N 

N 

10 Boc 

To a stirred solution of intermediate 3 (0.3 g, 0.638 mmol), dissolved in dry 

DMF (3 mL) were added PdCl2(PPh3)2 (0.089 g, 0.127 mmol), (4-(pyridin-2

ylcarbamoyl)phenyl)boronic acid 4 (0.31 g, 0.95 mmol) and KHCO 3 (0.340 g, 3.56 

mmol). The reaction mixture was heated at 90 'C for 2hrs, under N 2 atmosphere.  

15 Mixture was cooled to room temperature, diluted with water (50 mL) and extracted 

with EtOAc (3 x 50mL). The combined organic layer was washed with water (2 x 25 

mL) and brine solution (25 mL), dried over Na2 SO 4 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 

20 NMR (DMSO-d6, 400 MHz) S ppm: 1.59 (s, 9H), 2.11-2.17 (in, 2H), 2.49-2.57 (in, 

2H), 3.07-3.09 (in, 2 H), 3.28 (bs, 2H), 3.64 (bs, 2H), 5.55 (q, 1H, J =8.0 Hz), 7.11 (q, 
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1H, J =8.0 Hz), 7.78-7.81.(m, 1H), 7.82 (in, 2H), 8.10 (d, 2H, J=8.OHz), 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-(octahydrocyclopenta[c]pyrrol-5-yl)-IH

5 pyrazolo[3,4-d]pyrimidin-3-yl)-N-(pyridin-2-yl)benzamide (6) 

NH 

NH 

NH 2 

N 

N N 

'N 
H 

To a solution of Intermediate 5 (0.25 g, 0.462 mmol) in CH 2 CI2 (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 

10 in a mixture of ethyl acetate (50 mL) and dilute aq. K2CO 3. The organic layer was 

dried over MgSO 4, filtered and concentrated to get Intermediate 6 as a white solid 

(0.13 g, 63.85% Yield). 'H NMR (DMSO-d6 , 400 MHz) 8 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 (in, 111), 7.16-7.19 (m, 1H), 7.77 (q, 2H, J=12.OHz), 7.84-7.88 (m, 1H), 8.18

15 8.20 (m, 2H), 8.22-8.24 (m, 1H), 8.25-8.30 (m, IH), 8.40-8.41 (m, IH), 10.83 (s, 

1H); MS (ESI-MS): m/z 441.15 (M+H)*.  

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

IH-pyrazolo[3,4-d]pyrimidin-3-yl)-N-(pyridin-2-yl)benzamide; compound No: 13 
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N 

NH 

N N 
N N 

N 

To a solution of Intermediate 6 (0.13 g, 0.295 mmol), dissolved in CH 2Cl 2 (30 

mL) and tri-ethyl amine (0.090 g, 0.886 mmol), acryl chloride (0.026 g, 0.295 mmol) 

5 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 MgSO 4, 

filtered, concentrated and residue obtained was purified by flash chromatography, 

using CH 2CI2/MeOH (25/1) to get compound 13 as a white solid (0.03 g, 20.58 % 

Yield). 'H NMR: (CDCl 3, 400 MHz): 8 8.72 (s, 1H), 8.43 (d, IH, J= 6.4 Hz), 8.39 

10 (s, IH), 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, IH), 7.14-7.11 (m, IH), 6.49 (dd, I H, J= 10.0 Hz, J2 = 16.8 Hz), 6.42 (dd, 

1H, J, = 2.4 Hz, J2 = 16.8 Hz), 5.72 (dd, I H, Ji = 2.8 Hz, 12 = 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, I H); ESI-MS: (+ve mode) 495.4 (M+H)* (100 %); 

15 HPLC: 99.09.  

Example: 3 

Compound 2: (1-(5-(4-amino-3-(benzo[d]thiazol-6-yl)-IH-pyrazolo[3,4-dI 

pyrimidin-I -yl)hexahydrocyclopenta[c]pyrrol-2(IH)-yl)prop-2-en-1-one 
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N 

N 

N N 

N 

0 

1H NMR: (CDC 3, 400 MHz): S 9.11 (s, IH), 8.41 (s, IH), 8.34-8.30 (m, 2H), 7.87 

(dd, IH, J1 = 1.6 Hz, J 2 = 8.4 Hz), 6.49 (dd, 1H, J, = 9.6 Hz, J2 = 16.8 Hz), 6.42 (dd, 

1 H, Ji = 2.8 Hz, J2 = 16.8 Hz), 5.72 (dd, 1H, J = 2.4 Hz, J2 = 9.6 Hz), 5.64-5.57 (m, 

5 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, IH), 2.62-2.54 (m, 2H), 2.2212.13 (m, 2H) ; ESI-MS: (+ve mode) 431.9 

(M+H)* (100 %); HPLC: 96.04 %.  

Example:4 

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

NH2  / 

N 
N N 

0 

'H NMR (DMSO-d 6, 400 MHz): 8 8.27 (S, 1H), 8.11-8.09 (n,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), 

15 6.56-6.49 (m, IH), 6.44-6.41 (m, 1H), 6.1 1-6.06 (m, 1H), 5.64-5.61 (m, 1H), 5.39 (s, 

2H), 4.41-4.39 (m, 2H), 3.81-3.80 (m, lH), 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 

Compound 4: 1-(5-(2-(4-amino-3-(4-phenoxyphenyl)-IH-pyrazolo[3,4-d]pyrimidin

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

0\I 

NH2 

".N 
N N 

N 

<N 

5 'H NMR: (CDC 3, 400 MHz): 5 8.37 (s, I H), 7.65 (dd, 2H, J= 2.0 Hz, J2  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, Ji = 3.6 Hz, J2 = 9.2 Hz), 5.41 (bs, 2H), 3.79-3.68 (m, 2H), 3.35 

(dd, I H, J, = 4.8 Hz, J2 = 12.8 Hz), 3.27 (dd, IH, Ji = 4.8 Hz, J2 = 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

10 2.57 (m, 4H); ESI-MS: (+ve mode) 496.15 (M+H)* (100 %),; HPLC: 96.62 %.  

Example:6 

Compound 5: 1-(5-(4-amino-3-(2-methylbenzo[d]thiazol-6-yl)-tH-pyrazolo[3,4-d] 

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

15 

NH, N.  

N N 
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'H NMR: (CDC 3 , 400 MHz): 5 8.40 (s, IH), 8.19 (d, IH, J= 2.0 Hz), 8.12 (d, 1H , J 

= 8.4 Hz), 7.77 (dd, 1H, Ji = 2.0 Hz, J2 = 8.4 Hz), 6.49 (dd, 1H, J, = 10.0 Hz, J2 = 

16.8 Hz), 6.42 (dd, 1H, J = 2.8 Hz, J2-= 16.8 Hz), 5.72 (dd, 1H, Ji = 2.4 Hz, J2 = 9.6 

Hz), 5.61-5.57 (m, IH), 5.31 (bs, 2H), 3.89-3.83 (m, 2H), 3.56-3.47 (m, 2H), 3.24

5 3.22 (m, 1H), 3.14-3.12 (m, IH), 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 %.  

Example:7 

Compound 6: 1-(5-(4-amino-3-(benzo[b]thiophen-5-yl)-1H-pyrazolo[3,4-d] 

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

S 

N2 

N \ 

N NN 

N 

0 

'IH NMR: (DMSO, 400 MHz): 8 8.24 (s, I H), 8.16 (dd, 2H, J,= 6.0 Hz, J2 = 4.4 Hz), 

7.85 (d, IH, J= 5.6 Hz), 7.65 (dd, 1H, J= 8.4 Hz, J 2 = 1.6 Hz), 7.56 (d, lH, J= 5.2 

Hz), 7.62 (dd, lH, J= 10.4 Hz, J2:= 16.8 Hz), 6.14 (dd, IH, J= 16.8 Hz, J2= 2.4 

15 Hz), 5.67 (dd, 1H, Jy= 10.0 Hz, J2 = 2.4 Hz), 5.45-5.41 (m, IH), 3.81

3.76 (m, 1H), 3.66-3.60 (m, I H), 3.54-3.50 (m, 1 H), 3.42-3.35 (m, IH), 

3.00-3.08 (m, IH), 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 %.  

20 Example:8 

Compound 7: 1-(5-(4-amino-3-(2,3-dihydrobenzo[b]thiophen-5-yl)-1H-pyrazolo 

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

N N 

'H NMR (DMSO-d6 , 400 MHz) 5 ppm: 8.22 (s, I H), 7.55-7.51 (m, 2H), 7.42

7.38 (m, 2H), 6.65-6.58 (m, 1H), 6.16-6.11 (dd, IH, J; 2.8Hz, J2 = 17.2 Hz), 5.68

5.66 (m, IH), 5.64-5.39 (m, IH), 3.42-3.40 (m, IH), 3.39-3.37 (m, IH), 3.35-3.35 (m, 

5 IH), 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-yI)-IH-pyrazolo[3,4-d] 

10 pyrimidin- 1 -yl)hexahydrocyclopenta[c]pyrrol-2(l H)-yl)prop-2-en- I-one 

0 

NH
2 

N 

-N NN 

N 

0 

'H NMR: (DMSO ,400 MHz): 8 8.30-8.28 (m, 1H), 8.26 (s, IH), 8.22-8.20 (m, 1H), 

7.92 (d, IH, 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, J2 = 16.8 Hz), 5.67 (dd, 1H, J, = 2.4 Hz, 

15 J2 = 10.4 Hz), 5.46-5.43 (m, lH), 3.82-3.77 (m, 1H), 3.65-3.61 (m, IH), 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 

Compound 9: N-(6-(1-(2-acryloyloctahydrocyclopenta[c]pyrrol-5-yI)-4-amino-1H

pyrazolo [3,4-d]pyrimidin-3-yl)benzo[d]thiazol-2-yl)acetamide 
H 

N 
_(0 

/s 
NH 2 

N 

N N 

N 

5 

'H NMR: (DMSO 400 MHz): 5 12.41 (s, IH), 8.24 (s, 2H), 8.87-8.85 (m, IH), 

7.69-7.67 (m, 1H), 6.65-6.58 (m, IH), 6.14 (dd, IH, J; = 2.4 Hz, J2 = 14.4 Hz), 5.66 

(dd, IH,J; = 1.2 Hz, J2 = 10.4 Hz), 5.44-5.41 (m, 1H), 3.81-3.38 (m, 3H), 3.40-3.33 

(m, IH), 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]thiazol-6-yl)-1H-pyrazolo[3,4

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

N_ 

s 

NH
2 

N N 

N N 

N 

15 0 
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'H NMR (DMSO-d 6, 400 MHz) 6 ppm: 8.23 (s, 1H), 8.17 (s, IH), 7.79 (m, 1H, J= 

8.4 Hz), 7.67-7.65 (m, 1H), 6.64-6.58 (m, 1 H), 6.30-6.11 (dd, IH, J, = 2.4 Hz, J2 

16.8 Hz ), 5.70-5.65 (dd, 1H, J = 2.4 Hz, J2 = 10.4 Hz ), 5.45-5.42 (m, 1H), 4.19 (s, 

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

5 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-(5-(4-amino-3-(4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1

10 yl)hexahydrocyclopenta[c]pyrrol-2(I H)-yl)prop-2-yn- 1-one 

NH2 

N N 

N 

'H NMR: (DMSO-d 6, 400 MHz): 5 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 

15 mode) 465.50 (M+H)* (100 %); HPLC: 99.12 %.  

Example:13 

Compound 12: 1-(5-(4-amino-3-(3-methoxy-4-phenoxyphenyl)-1H-pyrazolo[3,4-d] 

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

20 
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Q0 

NH2 

NN 
N  

N 

0 

IH NMR: (CDC 3, 400 MHz): 6 8.38 (s, IH), 7.37-7.33 (m, 3H), 7.22 (dd, 1H, J = 

8.0 Hz, J2 = 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, J2 = 2.4 Hz), 5.65 (bs, 2H), 5.60-5.53 (m, 1H), 3.95 (s, 

5 3H), 3.89-3.84 (m, 2H), 3.55-3.51 (m, 2H), 3.24-3.21 (m, 1H)3.15-3.11 (m, IH), 

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 

10 Compound 14: 1-(5-(4-am ino-3-(2-phenyl benzo[d]thiazol-6-yl)- I H-pyrazolo[3,4

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

N 

N N 

N 

.0 / 

'H NMR: (CDC13 , 400 MHz): 5 8.41 (s, IH), 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, I H, J = 8.0 Hz, J2 = 2.0 Hz), 7.56-7.53 (m, 

15 3H), 6.52-6.38 (m, 2H), 5.70 (dd, 1H, J= 10.0 Hz, J2 = 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 

5 Compound 15: 1-(5-(4-amino-3-(benzo[d][1,3]dioxol-5-yl)-IH-pyrazolo[3,4-d] 

pyrimidin- 1 -yl)hexahydrocyclopenta[c]pyrrol-2(I H)-yI)prop-2-en-1-one 
0--\ 
-0 

N~ N 

N N 

N 

11 NMR: (DMSO-d6 , 400 MHz): 6 8.21 (s, IH), 7.15-7.13 (m, IH), 7.12-7.10 (m, 

1H), 7.09-7.07 (m, 1H), 6.65-6.58 (m, I H), 6.16-6.12 (m, 1H), 6.11 (s, 2H), 5.68-5.64 

10 (m, 1H), 5.42-5.35 (m, 1H), 3.83-3.81 (m, IH), 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, IH), 2.36-2.82 (m, 2H), 2.07

2.04 (m, 2H); ESI-MS: (+ve mode) 419.58 (M+H)* (100 %); HPLC: 96.33 %.  

Example: 16 

15 Compound 16: 1-(5-(4-amino-3-(4-(5-methyl-I.,3,4-oxadiazol-2-yl)phenyl)-1H
pyrazolo[3,4-d]pyrimidin-1-yl)hexahydrocyclopenta[c]pyrrol-2(1H)-yl)prop-2-en-1
one 

-N 

NH2 

N 

N N 

N 

0 
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'H NMR: (DMSO-d 6 , 400 MHz): 5 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, IH, J = 2.8 Hz, J2 = 16.8 

Hz), 5.68-6.65 (dd, IH, J1 = 2.4 Hz, J2 = 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, IH), 3.39-3.34 (m, IH), 3.23-3.08 (m, 1H), 

5 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) 457.10 (M+H)* (100 %); UPLC: 95.87 %.  

Example: 17 

Compound 17: 1-(5-(4-amirio-3-(benzo(d]oxazol-6-yi)-1H-pyrazolo[3,4-d]pyrimidin 

10 -1-yl)hexahydrocyclopenta[c]pyrrol-2(l H)-yl)prop-2-en-I -one 

0 

NH2  / 

N N 

'H NMR: (CDC 3, 400 MHz): 6 8.40 (s, IH), 8.22 (s, IH), 7.99-7.97 (m, 2H), 7.74

7.72 (m, IH), 6.47-6.42 (m, 1H), 5.73-5.70 (m, IH), 5.78-5.60 (m, 2H), 3.86-3.84 (m, 

2H), 3.5773.55 (m, 2H), 3.22-3.19 (m, 2H), 2.56-2.54 (m, 2H), 2.18-2.16 (m, 2H); 

15 ESI-MS: (+ve moae) 416.78 (M+H)* (100 %); HPLC: 96.12 %.  

Example:18 

Compound 18: 3-(4-phenoxyphenyl)-I-(2-(vinylsulfonyl)octahydrocyclopenta[c] 

pyrrol-5-yI)-IH-pyrazolo[3,4-d]pyrimidin-4-amine 
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NH,~ 

N 
N N 

N 

'H NMR: (DMSO, 400 MHz): 8 8.24 (s, 1H), 7.64 (dd, 2H, J, = 6.8 Hz, J2 = 2.0 Hz), 

7.44-7.40 (m, 2H), 7.19-7.10 (m, 5H), 6.94-6.87 (m, IH), 6.21 (d, I H, J= 10.0 Hz), 

5 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:19 

10 Compound 19: 1-(5-(4-amino-3-(2-phenylbenzo[d]oxazol-6-yI)-1 H-pyrazolo[3,4

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

0 

NH~ "N 

N N 

N 

0 

'H NMR: (CDCl3 , 400 MHz): 6 8.41 (s, 1H), 8.32-8.30 (m, 2H), 7.96-7.93 (m, 2H), 

7.73-7.70 (m, IH), 7.59-7.57 (m, 3H), 6.52-6.43 (m, IH), 5.72-5.69 (m, 1H), 5.62

15 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(I H)-yl)prop-2-en-1 -one 

N 
s 

NH2 

N 
N 

- N NN 

N 

0 

5 'H NMR (DMSO-d 6 , 400 MHz) 8 ppm: 8.22 (s, 1H), 7.82 (d, IH, J= 8.4 Hz), 7.70

7.68 (m, IH), 7.56-7.53 (m, 2H), 7.49-7.47 (m, 2H), 7.42-7.40 (m, 1H), 6.65-6.61 (m, 

IH), 6.16 (dd, IH, J, = 2.4 Hz, J2 = 14.4 Hz ), 5.68 (dd, IH, J1 = 2.4Hz, J2 10.4Hz 

), 5.64-5.40 (m, IH), 3.58-3.50 (m, 1H), 3.38-3.36 (m, 1H), 3.35-3.33 (m, IH), 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-iH-pyrazol-4-yl)phenyl)-1H-pyrazolo 

[3,4-d]pyrimidin- 1 -yl)hexahydrocyclopenta[c]pyrrol-2(I H)-y1)prop-2-en-1-one 

NI N 

NH
2 

NN 

N N 

N 

15 
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'H NMR (DMSO-d 6 , 400 MHz) 6 ppm: 8.38 (s, LH), 7.86-7.83 (m, 1H), 7.71-7.70 

(m, 3H), 7.69-7.63 (m, 2H), 6.51-6.37 (m, 21), 5.72-5.69 (m, IH ), 5.59-5.44 (m, 

2H), 3.99 (s, IH), 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: 

5 95.98%.  

Example:22 

Compound 22: 1-(5-(4-amino-3-(benzo[d]oxazol-5-yl)-IH-pyrazolo[3,4-d]pyrimidin 

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

N 

NH2 

N~ 

N N 

N 

10 0 

'H NMR: (DMSO-d 6, 400 MHz): 8 8.84 (s, IH), 8.24 (s, 1H), 8.01 (s, 1H), 7.93-7.91 

(d, IH, J = 8.0 Hz), 7.73-7.71 (d, 1H, J= 8.0 Hz), 6.65-6.58 (m, IH), 6.16-6.11 (dd, 

1H, J = 2.8 Hz, J2 = 16.8 Hz), 5.68-5.65 (dd, I H, J, = 2.4 Hz, J2 = 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, 1 H), 3.40-3.38 (m, 

15 1H), 3.15-2.85 (m, 2H), 2.07-2.05 (m, 2H); ESI-MS: (+ve mode) 416.10 (M+H)* 

(100 %); UPLC: 95.64 %.  

Example: 23 

Compound 23: (5-(4-amino-3-(2-phenylbenzo[d]oxazol-5-yl)-I H-pyrazolo[3,4

20 d]pyrimidin-1-yl)hexahydrocyclopenta[c]pyrrol-2(1H)-yl)prop-2-en- 1-one 
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0 

N 

N 'N 

N N 

N 

H NMR: (DMSO-d6 , 400 MHz): 8 8.24-8.27 (m, 3H), 8.02-8.01 (d, I H, J= 4.0 Hz), 

7.95-7.93 (d, 1H, J = 8.0 Hz), 7.73-7.70 (m, I H), 7.67-7.63 (m, 3H), 6.66-6.59 (m, 

IH), 6.16-6.12 (m, 1H), 5.68-5.65 (m, 1H), 5.45-5.42 (m, 1H), 3.81-3.66 (m, 1H), 

5 3.64-3.61 (m, IH), 3.55-3.50 (m, 1H), 3.39-3.35 (m, 1H), 3.10-3.00 (m, 2H), 2.44

2.31 (m, 2H), 2.09-2.04 (m, 2H); ESI-MS: (+ve mode) 492.05 (M+H)* (100 %); 

UPLC: 97.40 %.  

Example:24 

10 Compound 24: (E)-1-(5-(4-amino-3-(4-phenoxyphenyl)-1H-pyrazolo[3,4-d] 

pyrimidin-1-yl)hexahydrocyclopenta[c]pyrrol-2( IH)-yi)-4-(dimethylamino)but-2-en

1-one 

NH2 

N ' 

N NN 

NN 

0 

'H NMR: (D20, 400 MHz): 5 8.38 (s, 1H), 7.65 (d, 2H, J 6.8 Hz), 7.62-7.47 (m, 

15 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, Ji = 8.4 Hz, J2  13.2 Hz), 3.63 (dd, 1H, Ji = 4.4 

Hz, J2 = 11.2 Hz), 3.50r (dd, 1H, Ji = 4.8 Hz, J2  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 

5 Compound 25: 9-(2-acryloyloctahydrocyclopenta[c]pyrrol-5-yI)-6-amino-7-(4

phenoxyphenyl) -5,7-dihydro-4H-purin-8(9H)-one 

NH
2 

N 
O 

N N 

N 

0 

'H NMR (DMSO-d6 , 400 MHz) 6 ppm: 8.12 (s, IH), 7.45-7.41 (m, 4H), 7.20-7.17 

(i, 1H), 7.15-7.11 (m, 1H), 6.63-6.56 (m, 1H), 6.15 (dd, 1H, J = 4.0 Hz, J2 = 16.0 

10 Hz), 5.74-5.72 (m, 2H), 5.97-5.64 (m, IH), 5.01-4.93 (m, IH)5 3.62-3.46 (m, 3H), 

3.40-3.35 (m, 2H), 3.20-2.90 (m, 3H), 1.90-1.97 (m, 2H); (ESI-MS): (+ve mode) 

483.10 (M+H)*.(100%); HPLC: 98.02%.  

Example:26 

15 Compound 26: 1-(5-(4-amino-3-(4-(5-(pyridin-2-yl)-1,3,4-oxadiazol-2-yl)phenyl)

1H-pyrazolo[3,4-d]pyrimidin-i -yl)hexahydrocyclopenta[c]pyrrol-2(I H)-yl)prop-2

en- 1-one 

N 

-N 

NH2

N N N 

0 
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'H NMR: (DMSO-d6 , 400 MHz): S 8.84-8.83 (d, IH, J= 4.0 Hz), 8.31-8.26 (m, 4H), 

8.12-8.08 (m, IH), 7.95-7.93 (d, 2H, J = 8.0 Hz), 7.69-7.66 (m, IH), 6.65-6.59 (m, 

1H), 6.16-6.12 (dd, 1H, J, = 2.4 Hz, J2=16.8 Hz), 5.65-5.68 (dd, LH, J = 2.4 Hz, J2 

10.4 Hz), 5.47-5.44 (m, lH), 3.81-3.77-(m, IH), 3.65-3.61 (m, 1H), 3.55-3.50 (m, 

5 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 

10 Compound 27: 1-(5-(4-amino-6-bromo-5-(4-phenoxyphenyl)-7H-pyrrolo[2,3-d] 

pyrimidin-7-yl)hexahydrocyclopenta[c]pyrrol-2(I H)-yl)prop-2-en-1-one 

0

N N 

NNBr 

'H NMR (DMSO-d6 , 400 MHz) 6 ppm: 8.13 (s, 1H),7.46-7.41 (m, 4H), 7.21-7.19 

(m, 1H), 7.15-7.13 (m, 2H), 7.11-7.09 (m, 2H), 6.65-6.54 (m, 1H), 6.16 (dd, IH, J, = 

15 2.4 Hz, J2 = 16.8 Hz), 5.68 (dd, 1H, J; =2.4 Hz, J2 = 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 (ini, 1H), 2.81

2.80 (m, lH), 2.67-2.65 (m, 2H), 2.37-2.35 (m, IH), 2.33-2.00 (m, 2H); (ESI-MS): 

(+ve mode) 546.15 (M+H)*.(100%); UPLC: 95.60%.  

20 Example:28.  

Compound 28: 2-(5-(4-amino-3-(4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1

yl)octahydrocyclopenta[c]pyrrole-2-carbonyl)-3-cyclopropylacrylonitrile 
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0-0 

NH2

N _ ' 

N N 

N 

CN 

'H NMR: (CDCl3-di, 400 MHz): 6 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

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

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

N 

HN 
0 

~\O\ 
NH2 

N 

N N 

N 

0 

'H NMR: (DMSO 400 MHz): 5 10.42 (s, IH), 8.26 (s, 1H), 8.23-8.21 (m, 1H), 

8.16-8.10 (m, IH), 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, Jj = 2.4 Hz, J2 = 16.4 Hz), 5.67 (dd, 1H, J, = 2.8 

15 Hz, J2 = 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, 5H), 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]pyrrol-5-yl)-4-amino-1H

pyrazolo[3,4-d]pyrimidin-3-yl)-N-(4-methylpyridin-2-y)benzamide 

O 

N 

N N 

N 

5 O 

'H NMR: (CDC 3, 400 MHz): 6 8.59 (bs, 1H), 8.39 (s, 1H), 8.26 (s, 2H), 8.19 (d, 1H, 

J= 5.2 Hz), 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, J2 = 16.8 Hz), 6.40 (dd, 1H, J = 2.4 Hz, J2 = 16.8 

Hz), 5.70 (dd, IH, J= 2.4 Hz, J2 = 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, IH), 3.14-3.12 (m, I H), 2.59-2.54 (m, 

2H), 2.43 (s, 3H), 2.20-2.09 (m, 2H); ESI-MS: (+ve mode) 509.1 (M+H)* (100 %); 

HPLC: 96.67 %.  

Example:31 

15 Compound 31: 1-(5-(4-amino-5-(4-phenoxyphenyl)-7H-pyrrolo[2,3-d]pyrimidin-7

yl)hexahydrocyclopenta[c]pyrrol-2(I H)-yl)prop-2-en- I-one 

o 

N 
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'H NMR (DMSO-d6 , 400 MHz) S ppm: 8.16 (s, IH), 7.45-7.41 (m, 3H), 7.15-7.13 

(m, 2H), 6.70-6.66 (m, 5H), 6.86-6.59 (m, 1H), 6.16 (dd, IH, J; = 2.8 Hz, J2 = 10.4 

Hz), 5,68 (dd, 1H, Jp= 2.4 Hz, J2 = 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, IH), 2.37-2.34 (m, IH), 2.32

5 2.25 (m, 3H), 2.07-2.05 (m, 2H); (ESI-MS): (+veimode) 466.05 (M+H)*.(100%); 

UPLC: 97.65%.  

Example:32 

Compound 32: N-(4-(1-(2-acryloyloctahydrocyclopenta[c]pyrrol-5-yl)-4-amino-1H

10 pyrazolo[3,4-d]pyrimidin-3-yl)phenyl)picolinamide 

HN 

-
0 

NH2  / 

N N 

N 

IH NMR: (DMSO-d 6 , 400 MHz): 610.82 (s, I H), 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

6.1l [(m, 1H), 5.68-5.65 (rn, 1H), 5.43-5.41 (m, 1H), 3.82-3.79 (m, 1H), 3.76-3.73 (m, 

15 IHO, 3.50-3.48 (m, 1H), 3:37-3.35 (m, lH), 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-(vinylsulfonyl)octahydrocyclo 

20 penta[c] pyrrol-5 -yl)-7H-purin-8(9H)-one 
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NH, 

N ' 

N N 

IN 

00 

'H NMR: (DMSO, 400 MHz): 8 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, IH), 

3.34-3.33 (m, IH), 3.00-2.96 (m, 4H), 2.61-2.59 (m, 2H), 1.86-1.81 (m, 2H); 

5 ESI-MS: (+ve mode) 519.15 (M+H)+ (100%); 541.35 (M+Na)* (10%); 

UPLC: 95.21 %.  

Example:34 

Compound 34: 4-(1-(2-acryloyloctahydrocyclopenta[c]pyrrol-5-yl)-4-amino-1H

10 pyrazolo[3,4-d]pyrimidin-3-yI)-N-(benzo[d]thiazol-2-yl)benzamide 

No 
N 
NH 

NH 2 

N N 

'H NMR: (DMSO-d 6, 400 MHz): 8 13.0 (s, IH), 8.32-8.30 (m, 2H), 8.26 (s, 1H), 

8.19-8.17 (m, IH), 7.86-7.84 (m, 2H), 7.82-7.80 (m, IH), 7.49-7.47 (m, 1H), 7.36

7.34 (m, 1H), 6.66-6.59 (m, 1H), 6.17-6.12 (m, IH), 5.68-5.65 (m, IH), 5.49-5.47 (in, 

15 IH), 3.83-3.81 (m, 1H), 3.76-3.73 (m, IH), 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-acryloyloctahydrocyclopenta[c]pyrrol-5-yl)-4-amino-1H

pyrazolo[3,4-d]pyrimidin-3-yl)phenyl)pyrazine-2-carboxamide 
N 

N 

N N 

N 

'H NMR: (DMSO-d6 , 400 MHz): 8 10.92 (s, IH), 9.32 (s, IH), 8.95 (s, 1H), 8.84

5 8.83 (m, IH), 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, J2 = 16.8 Hz), 5.68-5.43 (dd, 

IH, J = 2.4 Hz, J2 =10.4 Hz), 5.43-5.40 (m, 1H), 3.8 1-3.76 (m, IH), 3.66-3.61 (m, 

IH), 3.54-3.50 (m, 1H), 3.38-3.34 (m, IH), 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 %); 

10 UPLC: 95.55 %.  

Example:36 

Compound 36: 1-(5-(4-amino-3-(2,2-difluorobenzold][1,3]dioxol-5-yl)-lH-pyrazolo 

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

F 

-0 

N 
-N N.  

N 

15 

'H NMR: (DMSO-d 6 , 400 MHz): 5 8.19 (s, IH), 7.21-7.19 (m, 1H), 7.17-7.14 (n, 

1H), 7.07-7.05 (m, IH), 6.59-6.55 (m, JH), 6.15-6.12 (m, 1H), 5.67-5.64 (m, 1H), 

5.40-5.32 (m, 1H), 3.81-3.79 (m, IH), 3.78-3.75 (m, 1H), 3.59-3.57 (m, 1H), 3.51
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3.48 (i, 1H), 3.03-3.00 (m, LH), 2.97-2.93 (i, 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 

5 Compound 37: 4-(1-( 2 -acryloyloctahydrocyclopenta[clpyrrol-5-yl)-4-amino-1H

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

N 
N 

NNH 

- N N 
N N 

1N 

0 / 

'H NMR: (DMSO-d6 , 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

10 6.12 (m, 1H), 5.68-5.65 (m, 1H), 5.47-5.44 (m, 1H), 3.81-3.80 (m, 1 H), 3.79-3.76 (m, 

1H), 3.54-3.53 (m, IH), 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 

15 Compound 38: N-(4-(1-(2-acryloyloctahydrocyclopenta[c]pyrrol-5-yl)-4-amino-1H

pyrazolo[3,4-d]pyrimidin-3-yl)phenyl)benzamide 

0 

Ni 
N N~ 

N N 
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'H NMR: (DMSO-d, 400 MHz): 6 10.44 (s, I H), 8.24 (s, IH), 7.98 (d, 4H, .= 8.0 

Hz), 7.65 (d, 2H, J= 8.4 Hz ), 7.60-7.53 (m, 3H), 6.62 (dd, IH, J, = 16.8 Hz, J2 = 

10.2 Hz), 6.14 (dd, 1H, J, = 16.8 Hz, J2 = 2.4 Hz), 5.67 (dd, 1H, J, = 10.2 Hz, J2 = 

2.4 Hz), 5.42-5.38 (m, IH), 3.78-3.75 (m, IH), 3.66-3.60 (m, 1H), 3.55-3.5O (m, 1H), 

5 3.37-3.33 (m, IH), 3.10-3.06 (m, IH), 3.01-2.98 (m, 1H), 2.37-2.32 (m, 2H), 2.08

2.05 (m, 21I); ESI-MS: (+ve mode) 494.1 (M+H)* (100 %),; UPLC: 96.83 %.  

Example:39 

Compound 39: 1-(5-(4-amino-3-(4-(5-(pyridin-2-yl)-1,3,4-thiadiazol-2-yl)phenyl)

10 1H-pyrazolo [3,4-d]pyrimidin-1-yl)hexahydrocyclopenta[c]pyrrol-2(IH)-yl)prop-2

en-I-one 

N N 
N S 

NH, 

N Ni> 
N N 

N 

'H NMR: (DMSO-d 6, 400 MHz): 8 8.74-8.76 (m, I H), 8.33-8.35 (m, IH), 8.22-8.26 

(m, 3H), 8.08-8.15 (m, IH), 7.87-7.89 (m, 2H), 7.62-7.64 (m, lH), 6.59-6.66 (n, 1H), 

15 6.12-6.17 (dd, IH, J1=2.4 Hz, J2=16.8 Hz), 5.65-5.68 (m, iH), 5.41-5.48 (n, 1H), 

3.75-3.90 (m, 1H), 3.58-3.68 (m, lH), 3.55-3.58 (m, IH), 3.35-3.37 (m, IH), 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 %.  

20 Example: 40 

Compound 40: 4-(1-(2-acryloyloctahydrocyclopenta[c]pyrrol-5-yI)-4-amino-IH

pyrazolo[3,4-d]pyrimidin-3-yl)-N-(4-(trifluoromethyl)pyridin-2-yl)benzamide 
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CF, 

0 

NH 

NH2 

N N 

0 

'H NMR: (CDC3, 400 MHz): 6 9.02 (bs, 1H), 8.73 (s, 1H), 8.51 (d, 1H, J 5.2 Hz), 

8.39 (s, IH), 8.14 (d, 2H, J= 8.4 Hz), 7.89 (d, 2H, J= 8.4 Hz), 7.33 (dd, IH, J = 0.8 

Hz, J2 = 5.2 Hz), 6.48 (dd, 1H, Ji = 10.0 Hz, J2 = 16.8 Hz), 6.40 (dd, IH, J = 2.4 Hz, 

5 J2  16.8 Hz), 5.69 (dd, 1H, J1 = 2.4 Hz, J2 = 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, IH), 3.18-3.09 (m, IH), 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 

10 Compound 41: (1-(5-(4-amino-3-(benzo[d]thiazol-6-yl)- IH-pyrazolo[3,4-d] 

pyrimidin-1-yl)hexahydrocyclopenta[c]pyrrol-2(IH)-yl)prop-2-en-1-one 

--- N 

NH2 

N 

N N 

N 

0 

'H NMR: (CDC3, 400 MHz): 5 8.47 (d, 2H, J 8.4 Hz), 8.32 (s, 2H), 7.75 (d, 2H, J 

8.4 Hz), 7.53 (d, 1H, J= 6.4 Hz), 6.52-6.45 (m, 2H), 6.42 (dd, 1H, Ji = 2.4 Hz, J2 = 

15 16.8 Hz), 5.72 (dd, 1H, Ji = 2.8 Hz, J2 = 10.0 Hz), 5.59-5.55 (m, IH), 3.91 (s, 3H), 

3.87-3.83 (m, 2H), 3.56-3.47 (m, 2H), 3.26-3.21 (mi, 1H), 3.16-3.11 (m, IH), 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 

5 Compound 42: 6-(I-(2-acryloyloctahydrocyclopenta[c]pyrrol-5-yl)-4-amino-1H

pyrazolo[3,4-d]pyrimidin-3-yI)-N-(4-methylpyridin-2-yl)nicotinamide 

NH 

NH2  N 

NI> 
N N 

N 

0 / 

'H NMR: (DMSO-d 6, 400 MHz): 8 10.77 (s, 1H), 8.26-8.25 (m, 2H), 8.19-8.17 (m, 

2H), 8.08 (m, IH), 7.80-7.78 (m, 2H), 7.03-7.02 (m, IH), 6.66-6.59 (m, IH), 6.16

10 6.12 (m, IH), 5.68-5.65 (m, 1H), 5.48-5.43 (m, IH), 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 

15 Compound 43: 1-(5-(4-amino-3-(4-(pyridin-2-yloxy)phenyl)-1H-pyrazolo[3,4-d] 

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

N 

NH 

N N 

N 
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'H NMR: (DMSO-d 6 , 400 MHz): 8 8.24 (s, IH), 8.20-8.18 (dd, 1H, J = 8.0 Hz, J2 

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, IH), 7.11-7.09 (d, LH, J = 8.0 Hz), 6.65-6.58 (m, IH), 6.16-6.11 

(dd, I H, J = 4.OHz, J2 =8.0 Hz), 5.68-5.65 (dd, IH, J1 = 2.4 Hz, J2 = 10 Hz), 5.44

5 5.40 (m, 1H), 3.80-3.76 (m, 1H), 3.65-3.50 (m, 3H), 3.08-3.07 (m, IH), 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 

10 Compound 44: (E)-4-(4-amino-l-(2-(4-(dimethylamino)but-2-enoyl) octahydrocyclo 

penta [c]pyrrol-5-yI)-1 H-pyrazolo[3 ,4-dlpyrimidin-3-yl)-N-(pyridin-2-yi) benzamide 

O NH 

H2N 

N N 

N 

NN

0 

'H NMR (DMSO-d 6 , 400 MHz) 5 ppm: 10.89 (s, 1H), 9.83-9.81 (m, 1H), 8.35-8.29 

15 (m, IH), 8.28-8.23 (rn, 1H), 8.22-8.20 (m, 3H), 7.89-7.81 (m, IH), 7.80-7.78 (m, 1H), 

6.72-6.70 (m, 1H), 6.66-6.64 (m, IH), 5.53-5.50 (m, IH), 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 

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

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

benzamide 
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yN 
0 NH 

H2N 

N 'N 
N 

NN NN 

N

0 

'H NMR: (D20, 400 MHz): 5 8.47 (s, I H), 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, IH), 4.01-3.95 (m, 3H), 3.83 (dd, 1H, Ji = 8.4 Hz, J2 = 13.2 Hz), 3.67 (dd, 1H, Ji 

5 = 4.8 Hz, J2 = 11.2 Hz), 3.55(dd, IH, Ji = 4.8 Hz, J2 = 13.2 Hz), 3.27-3.23,(m, iH), 

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 

10 Compound 46: 1-(5-(4-amino-3-(4-(5-(pyrazin-2-yl)-1,3,4-thiadiazol-2-yl)phenyl)

1 H-pyrazolo[3,4-d]pyri midin-I -yl)hexahydrocyclopenta[c]pyrrol-2( 1 H)-yI)prop-2

en- 1-one 

N. N 

NH2 

N 
N N 

'H NMR: (DMSO-d6 , 400 MHz): 6 9.53 (s, IH), 8.87-8.85 (m, 2H), 8.27-8.25 (m, 

15 3H), 7.90-7.88 (d, 2H, J = 8.0 Hz), 6.66-6.59 (m, 1H), 6.17-6.12 (m, IH), 5.68-5.65 

(m, 1H), 5.47-5.42 (m, IH), 3.80-3.78 (m, 1H), 3.56-3.52 (m, IH), 3.37-3.33 (m, IH), 
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3.10-2.90 (m, 3H), 2.39-2.32 (n, 2H), 2.10-2.07 (m, 2H); ESI-MS: (+ve mode) 

537.20 (M+H)* (100 %); HPLC: 97.71 %.  

Example:47 

5 Compound 47: (E)-1-(5-(4-amino-3-(4-(pyridin-2-yloxy)phenyl)-1H-pyrazolo[3,4-d] 

pyrimidin-1 -yl)hexahydrocyclopenta[c] pyrrol-2(l H)-yl)-4-(dimethylam ino)but-2-en

1-one 

0

H2N 

N 

N N' 

N N 

0 

'H NMR: (DMSO-d6 , 400 MHz): 8 8.24 (s, JH), 8.21-8.19 (m, 1H), 7.90-7.86 (m, 

10 IH), 7.71-7.69 (m, 2H), 7.30-7.28 (m, 2H), 7.19-7.15 (m, IH), 7.12-7.10 (d, IH, 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, IH), 3.62-3.59 (m, IH), 3.52-3.48 (m, 1 H), 3.37-3.36(m, I H), 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 %.  

15 

Example:48 

Compound 48: (E)-1-(5-(4-amino-3-(4-phenoxyphenyl)-IH-pyrazolo[3,4-d] 

pyrimidin-1-yl)hexahydrocyclopenta[c]pyrrol-2(IH)-yI)-4-(dimethylamino)but-2-en

1-one 
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H2N 

N - 'N 

NN

N

*0 

'H NMR: (CD 30D, 400 MHz): 8 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, I H,J= 15.2 Hz), 6.77 (dd, 1H,Ji 

6.8 Hz, J2 = 14.0 Hz), 5.69-5.64 (m, IH), 3.98 (d, 2H, J 6.8 Hz), 3.97-3.92 (m, 

5 1H), 3.83-3.78 (m, 1H), 3.67-3.64 (m ,4H), 3.54 (dd, IH, J= 4.8 Hz, J2 = 13.2 Hz), 

3.32-3.28 (m, IH), 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 

10 Compound 49: (E)-4-(4-amino-I-(2-(4-(dimethylamino)but-2-enoyl) octahydrocyclo 

penta [c] pyrrol-5-yI)-IH-pyrazolo[3,4-d]pyrimidin-3-yI)-N-(pyrazin-2-yl)benzamide 

N 
0 N 

NHN 

N N 

N N 

0 

H NMR: (DMSO-d6,400 MHz): 8 11.25 (s, IH), 9.45 (s, IH), 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), 

15 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+H)* (100.%); 

HPLC: 95.44 %.  

Example:50 

5 Compound 50: (Z)-methyl 4-(4-amino- 1 -(2-((E)-4-(dimethylam ino)but-2-enoyl)octa 

hydrocyclopenta[c]pyrrol-5-yl)- 1 H-pyrazolo [3,4-d]pyrim idin-3 -yl)-N-(4-methyl 

pyridin-2-yl) benzimidate 

0 N 

O-N 

HN -
N 

NN 
N 

0 

H NMR: (CD 30D, 400 MHz): 5 8.73 (d, 1H, J= 6.4 Hz), 8.47 (s, 1H), 8.31 (d, 2H, 

10 J= 8.4 Hz), 8.13 (s, 1H), 7.98 (d, 2H, J= 8.4 Hz), 7.77-7.76 (n, 1H), 6.87 (d, 1H, J= 

15.2 Hz), 6.78 (dd, 1H, J, = 6.8 Hz, 12 = 13.6), 5.72-5.68 (m, IH), 4.31 (s, 3H), 3.98 

(d, 2H, J= 7.2 Hz), 3.96-3.93 (m, lH), 3.81 (dd, I H, Ji = 8.0 Hz, - 2 = 12.8 Hz), 3.68 

(dd, I H, J, = 4.8 Hz, J2 11.2 Hz), 3.53 (dd, I H, J, = 4.8 Hz, J 2 = 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 

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

Example:51 

Compound 51: (E)-4-(4-amino- I -(2-(4-(dimethylam ino)but-2-enoyl)octahydrocyclo 

penta [c] pyrrol-5-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-yl)-N-(4-(trifluoromethyl) 

20 pyridine-2-yl)benzamide 
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NH H 
N 

/ -\ CF3 /\N 
NH 2 

N 
NN N 

'H NMR: (CD 30D, 400 MHz): 5 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, Ji = 1.2 Hz, J2 = 5.6 

Hz), 6.9 (d, 1H, J= 15.2 Hz), 6.80-6.75 (m, IH), 5.69-5.66 (m, 1H), 4.09 (d, 2H, J= 

5 7.2 Hz), 4.00-3.94 (m, IH), 3.81 (dd, IH, J, = 8.0 Hz, J2 = 12.8 Hz), 3.69 (dd, IH,, J 

= 4.4 Hz, J2 = 11.2 Hz), 3.53 (dd, IH, Ji - 4.4 Hz, J2 = 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 %.  

10 Example:52 

Compound 52: 1-(5-(4-amino-3-(4-(pyridin-3-yloxy)phenyl)-1H-pyrazolo[3,4-d] 

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

:0'C 

NH,

N 

N N 

-N 

'H NMR: (CDCl3 -di, 400 MHz): 6 8.50-8.46 (m, 2H), 8.35 (s, IH), 7.70-7.68 (d, 2H, 

15 J= 8.0 Hz), 7.43-7. 7.34 (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-amino-3-(4-(pyridin-3-yloxy)phenyl)-lH-pyrazolo[3,4-d] 

pyrimidin-1-yl)hexahydrocyclopenta[c]pyrrol-2(1H)-y)-4-(dimethylamino)but-2-en

5 1-one 

H o N 

N ~" K-N 
N 

N N N 

0 

'H NMR: (DMSO-d 6, 400 MHz): 8 8.47-8.48 (m, 1H), 8.41-8.39 (m, IH), 8.23 (s, 

IH), 7.70-7.67 (m, 2H), 7.58-7.55 (m, IH), 7.48-7.45 (m, IH), 7.23-7.21 (m, 2H) 

6.64-6.59 (m, IH), 6.42-6.38 (m, IH), 5.43-5.40 (m, IH), 3.77-3.74 (m, 1H), 3.64

10 3.61 (m, IH), 3.52-3.49 (m, IH), 3.09-2.96 (m, 5H), 2.35-2.30 (m, 2H), 2.15 (s, 6H), 

2.06-2.04 (m, 2H); ESI-MS: (+ve mode) 525.45 (M+H)* (100 %); HPLC: 95.44 %.  

Example:54 

Compound 54: 4-(1-(2-acryloyloctahydrocyclopenta[c]pyrrol-5-yI)-4-amino-1 H

15 pyrazolo[3,4-d]pyrimidin-3-yl)-N-methyl-N-(4-methylpyridin-2-yl)benzamide 

N 

NH2 

N 

N N 

N 

0 
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'H NMR: (DMSO-d6, 400 MHz): 6 8.23 (s, 1H), 8.21-8.20 (m, IH), 7.58 (d, 1H, J= 

8.4 Hz), 7.12-7.10 (m, IH), 7.04-7.02 (m, IH), 6.65-6.58 (m, 1H), 6.16-6.11 (m, I H), 

5.40-5.38 (m, IH), 3.77-3.75 (m, IH), 3.62-3.59 (m, iH), 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 

5 (m, 2H); ESI-MS: (+ve mode) 523.35 (M+H)* (100 %); HPLC: 98.29 %.  

Example:55 

Compound 55: (E)-4-(4-amino-1-(2-(4-(dimethylamino)but-2-enoyl) octahydrocyclo 

penta [c] pyrrol-5-yl)-1H-pyrazolo[3,4-dlpyrimidin-3-yl)-N-methyl-N-(4-methyl 

10 pyridin-2-yl)benzamide 

N 

N 
NH2  

N N 

N N N.  

'H NMR: (DMSO-d6 , 400 MHz): 8 8.22 (s, 1H), 8.20 (d, IH, J= 8.4 Hz), 7.57-7.55 

(m, 2H), 7.43-7.41 (m, 2H), 7.11-7.09 (m, 1H4), 7.03-7.02 (in, 1H), 6.63-6.59 (m, LH), 

6.41 (m, I H), 5.39 (m, 1H), 3.79-3.72 (m, 1H), 3.59-3.57 (m, 2H), 3.43-3.42 (m, 2H), 

15 3.08 (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 %.  

Example:56 

20 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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N N 

S 

NH2 

NN 

N N 

N 

o 

H NMR: (DMSO-d 6, 400 MHz): 8 9.54 (S, IH), 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, IH), 3.65-3.60 (m, lH), 3.53-3.51 (m, IH), 3.83

5 3.33 (m, IH), 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)- I -(5-(4-amino-3-(4-(5-(pyridin-2-yl)- 1,3,4-oxadiazol-2

10 yl)phenyl)- 1 H-pyrazolo[3,4-d]pyrim idin-1 -yl)hexahydrocyclopenta[c]pyrrol-2( 1H)

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

N N 
N\0 

H2N 

N N 

N 

'H NMR: (DMSO-d 6, 400 MHz): 6 8.85-8.84 (m, 1 H), 8.32-8.27.(M, 4H), 8.13-8.09 

(m, IH), 7.95-7.93 (m, 2H), 7.69-7.67 (m, IH), 6.50-6.61 (m, 1H), 6.43-6.39 (m, 1H), 

15 5.47-5.44 (m, IH), 3.77-3.75 (m, IH), 3.62-3.60 (m, 1H), 3.52-3.50 (m, 1I1), 3.17

3.03 (m, 5H), 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 %.  
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Using 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- (4-amnino-3-(4-phen xyphenyi}- 11
pyrazolo[3,44]pyrimidin- yI)-5 ,6

2-en-l-one 

592-acryioyl-5-(4-mino-3-(4-phenioxyphenyl)-1Ri 
r prazoo14-djpyrimidin-1-y)-2,3

dihydrcydopentac]pyr role-4 6(1 H3H)-dione 
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60 2-cr IoI5-4,1 ~-4hi~yhny)1 
py ra zok!3,4-d lpyrimidin-1 -6 

N 

,V--\ ~ Pr a zko 3 -djpy rii d ii 
yv )l~a i vidri '-c dpe nti v~ rr :ifo- 2)-yl~pro.,-2-
en- -- nc 

0 

62 1-(6-(4- ii n4.-3-(4-ph enoxyp -iI)--iI Y
pyvrazolIo 3 4 -A Ipyrimidin--b I>41L\, 1IdFI-I 

tetradortoc]c-,opidn-2(3fl ylr i- 41 ver-ne 

64 1-(&9- 4-amn-ino-3-(4-phitn oxyphenyl)-l H
px'razolol 3,A]pvrnidinb4eawd&H 

76l etj]vrdn23)-I.po-~--n



WO 2015/132799 PCT/1N2015/000063 

py-aio I i3 4-d 1p vTi m id i r,1-yl)-3

pyrazolo13,4-d jpyrirnidin-1-y1)-6

Kazabiv)c (T[3O oip t.n-0&yI)proFp-2-e.n- I - in 

67 j"N-(5-(4in--4peoyhy 1,- 4H
pyra-ool 7,4-d lpyrmid ip-yioc Lihyd ropentalen

2-y1ac4 rnd 

pyra zo 1., 3,4-d l pyrimidin4-yl)-3A.4( 7-te tiah ydro

69 - I4-phnoxypheny I - IhII
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pyra~oloi 3,4-djpvyTiridin- I 

N~Ien- -nt 

C N 

72 ( 

t 'r~ivd ~zy up~'D[jpyliolI,,''. -yl)pro -2-en

14N 

74 1. ~I(-(4 aminO)-3-(4-phcnit(,xyvphcnyx);i-H

~~ai ~~chy aydopyn --llp rop-2-en!,M-)-ne r 

*N78
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Mihexahvd'cit 1{cydopentaib]idi--fpf'p2 
en--ome 

ryrazolo!3A- npr iii-l -~A56 

N' 

pvrazoloj3,4-d~pyrimidfin-d- I %Jk-3.,4,( 7-tefdll d r 

IHF-cc -do ai pvfidin-2(; l)-vI)prop-2-on- I-one 

Ih~c~xhtr l- lopentadin-(511 -I ,.)prop- 

LQ1M79
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difiydrmcyclopentac]pyrn' 1-2(TlH,3H4H4)-yI)pro-)
2-en~-one 

82 2-acryfoyvi-5-(4 -aminu -3-(twnz. td tiz yl)- It

yrazo a 3-d Jylp,nidinl -yrli )211)ypop 
pp dihydwcyd 

84 ina 

MC 

2-a yoc -- 4-iio3mnz jti;i- )il 

82 vr~z~o A-dpyii~di4-y)806
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85 1-,(6 f4 amn-Y-3-(bnzofdtiao6-- I
Spyr azoko3o 4-djpyrimidin-l -v1)hexahydr-11

2r-e--en--n 

84 J-5(-a iinow3-(btn Y itd]h; , 1-6&vll I

L I iisondoi(,3Zjh>vin 6v -2prn<-o2-n-lo 

Yr 81
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pvrzc~Io1~4-~pvirniin1-y)~34, 6,7-te trahydro
IH-cydapenta [cjnyrdin-2(511)-yl'rp2-n-n 

ho -n 

92 

L / N P 

H ylhexhydr~1v dp~nt jb pyr&L.K2 1)yl)prop-2

pyt izo tol 3,4-d Ipy iin-i-I-, 356 

1. ~.I-one 
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-N 

0 

96 1 (-4aim3(ben-zO[d thiazol6-yl .

cdcrnentatb1pyrid in-l:-yl)prop~-m~ 

I 
r 

I praoh~3-d~yrmiin ~l-2ridin-ypr-2 

9$ 1- 7-(4-anin -3-(cnz o dI i a 7 o -lv I

'~ c~-~hexahydr(o-1 l-I-bcyvopentatbipyridin -3 -y iprop-2

o, n-o -d yiii--]3A67tta ~ 

100
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NM 

1024, 1 A0(5andno 0benzalb]thiopluen-5-x1)1 11b 
~~p Mvauo Qvd]yrinidi- -yl)-5l( 

N,~ 

c84
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106 14 -(4amino-3-(benzo[b ti op hn-5y I -1H 

h 1HcdpiIlprdn:5)IProp-2-en-I, -one 

diydrocyc opentatc~plyro I 31 L1 i 4 )Qproy
2-en1- wie 

1091 

I:-IH- yr azolo3a 4d p) qri n i d i n] I y 1) - r
azHb iv o 3.,nt c,p t,)in -23-y p p -2-en one 

N 

L 

10 - -( (4 -am i n o --(2 3d i 1Ly ro be nzo 6, ] th i o p he n 
y1-I-vazolc3Ad -yrrndin-ly)3 

K F,.  

ja 
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N1(2 N - 1. (27 a c y It v[1,3 , 
i xhyrocdo c py ro5-y)-4-anin c ii

0 

11 ~ 11 \6-l-2-crk k~ Iyva-N 

vy pna-,~rdr -I4amn-I~ 

114o~3 -lvin in3 ~zjjhid2 
J L2 

90 
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Blank page at the time of filing 
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116 ,()1-(4aio34-pxnxpey)1

fry rnz01.03,4-d jpyrimii- y)e~htr-H 

Psi. 7-,ic-vpetc~pyridiepn-3 i)-l4
(dimeihylarnino)but-2-en-1-n 

if I 

117 (E)-]I -(56-(4-amiino-3-(4fl enIOWSpheiiyt)- IfH
pYrozo JoI3+ 4dpyrin-iidin n-1 7yl).3-yro 

I(dincth lami(bit2e1,n 

dimehylainobut-2-en-l -one~ 

(dirnt v aiobtln jc] ori 

11 (~-I (5(4amno3-b~zo[d] hizo-688-i
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121 (E)dJ -(l4am --b~z thi azo] -6-yl)-flIi

(dirnethy~lanino )but-2-n1 -one 

122 (E)MQ-(4at'~3-bnodih~~- 'v~iII 

N ~~~~ azabicyclo43.2.Ojepan3 1 

N (di~~n-'ewaibu-.~ on.  

N 89
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O4,gj ~i H -razolu1.-dj, pvrimn-idin-3-y:-

126 4-(V-(2.-icrytyothd v nacpr45y 

1274((-c-lvoav 

4-(l (-acrl .Jicti1-,,.drtcyclop ontajcjpyrrol-5-y1
4- aml-ni I -1-pvraznh o743- d 1, pyrimidn-3-yr)-2

'A, ~ MI'thoxy--phk mybe nz aid 

* 14 \ 

I9
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P0- 4-anino I i-pyrazolot3,4-dipvrniidin-3 vI)-N,2.  
dime thvl1-N-phmlcnvbenzanide 

N 

4-(l-2-~ryoy1 ortal-iydroc I orvn t tJyrI5y 
ar4-ri no -11 l- p yrat.t o,3,4-d pyin i idin -3-v~ 12
P.kthy-N p ridthy 1-2-heylbeinzi mi 

N 

in hov-N-pridin-2-vl xnzamide 

~W91
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133-(-2ar1. ydp 
C 4-l~mirno-lliprzk3-~prrii3y}2 

m methyI-N-(4-rn'tthytpyrid Ln-2--vI)benz.'anide 

134 r~*~~W 4-4 I2 ,- 10cv tihydrocc -~t~ prot ~l5 1~ 

133 ~~4-(I-(2-acr yloh% 1hydn vcowt~~yro-
04-arn ino- 11-p r;i-7rfoj,? -10 lpvim idi n-3-yl}-2 

1.36 

C 4- unin -- d1 iro-711-pyrro] t42 3-d 3pyririnid n-5
-yl)-Nq-phmeytbenzamide 
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137 4(-2arIyl av1cd~enacpr15I 
4-amno41,utn 71 -v [2djyniin5 

~~~~~1 y!-Nhnlbeztnd 

Q '~ 4-arnino-6-br oniv-71-pyi-rok .[23-d]pyriidin-5 

130 k-S 4(7.(2-acrvi 'ilo,,ctafrdro v-yei ntat]py-rrol-5-y1) 
4-am ino -O-(t-i fl u.( nncthyl) -1i-proo 2,3

d py-finiidin-5- i.)-N-phen .ibenza..imide 
46 
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141 4~~2arky~thdov1prt~~yrI5y 
4-aino-~mctyl- l-prrn. .2,3-d pyrhinid in-5,

yl}-N Phenvtheivzamide 

L4~ 

~,rl 

NHS 

4
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I '~ met1hyl-N-tpyridin-2y1 ben irnide 
Wh 

1461 

1467 4-(7- 2-a crvyl Iota hyy civ dpe.n ta clpyr rol-5- y 1) 
4-am ino-7J-1 Trro1 k,2,'3- d JIpynirndin -5 -yl)-N (

metthvl-N(ndiv)eridzarn 2yid ~ ni 

NJ, 

TnemthvI-N-(4-ntiiefu oride LIt jyin-2)bnz.
NH2 nz-id 

09
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149 N (-(~2aryhcylodahvdrtcyck ~pent~ Ic] yr o-5-y)~ 
4-' ino-7H--pyrrolo c rat Iin5MN~(4 

a 2 

HP 

NW 

4IM(-cy o~cayrtw~pmt [c] pvrrcv[5-yI)

ri ~4-amino-7T'I-py rrol o12-,3-dlpyriidin5-vI)-2
mthoy-Nph00ybrizaide 

4-ainino I1 1-pya,.-ol(oJ)2,3-d pyin-ti-5-,yi.)2

-dimnethyl-N, -hnylbenzarnide 
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134-ai .,7yroo2,-~ , ri~~dn-5-l)2 

methox.y-i~i-rncthyl-N-phenviylbenizai-n ide 

154 4-(7 (2acyloctahydroq~cIl. p t? ita cpyrr6b~1Y-i 

155 N4- (7-(2-acryloyl octahyelrocyvdopentl clpr -5v 
4n' i no-71A -pyrro Iol2,', ,- JiFyfim i din- 5 --0 2I

meh x-N-(pyridin2-yl.imbenzarmide 

156 4-(7-(2-av.ry obyl octa hydrocyclopk t a [c p -7 n, 4 }.  

0 ~~4-arninO-?N1-pyrrOlul2,3-dJpyrri n5y)N2 
di-ethyl-N -(pyridi)-'2-yl)benzaiiide 

97
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158 4,(7-(2-a1 ~ict.hyrocybpenta c] prroI5c 

NHmethoxy-\- 4methyN-pyrid in-2 ih 1 7z-a id  

N N 

160 -c~y~cydccpenh. j r 

ylmehnzamihd pveih2yibnzm 

~~98
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2XhWben.arnide 

1,62 4-(7-f2-acrylol, loc inh' mccopta[c]p; r 

v 1)bc-n7,a ni Id e 

163 ~ -' 4-(7-2-acyry1Qvloc,,tzhvdrocychplntIclpyrro-,1-5-y!)
4-arnino-7H-pyrw YTlo23-dp nidn9y 2 

lyle~nzaii~ 

'ii99
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165 4-3(.cy y1~avrypntcpyrI-I) 

8-an-inoimidazo[L15--a]py razin-I--v)-N-(ridthyI-2

ylbenzarni de 

r 44 H 

168 4(-iar 1cah~'drocyd kpent.[c]prrob)I5-y4)
08-amniioi.mida~zio)[ I5-a],pyrazin-l -yI)-N-.(p hridiN2

((trifluontIl)pidin-2y~bnamide 
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169 4- (9-(2-aicryl1,y13,ctahydr<ocyc-openta~c~pyrr~i-5-yi)

4]i phnyllI~inzani de 

N 

C 

170 4-(9-(2-arylyoctaydr-cvcopnta~cpyrro-5-yfl)
(&aminci8o-8,"ihyr 7I i~purii-7-yi)-N-(4 

metyrln--ibnzarnidezmid 

NH 

14101
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173 N 4 (~2vokthday~pn~~vrb5~I 

(tra Iucoromethyi)pyridin:-) ]y)benzrnfide 

me thony- N( -(tr i l 1-onieth ypridin-2

p.hi be aide 

N 

10
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177.~4anio -2 
(vinlvul.-unyI c.tah drcclupent~cjpyrrol-5-yI; 

178 / E--4arioi-2(-drehyt mino)bu t'2 

LNI enoyc ti hdroyclpentaf c'pyrrk.A 5y.)-lH

N 
1phe 

S 

179 (E)-4-(4 -ami no-'-(A 
-d4 y1(nethy1t)anino)but-2

eH ro I hydr),,a 11vnjc]opentafc1pyrro -5 -l )H
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180 ()44~nni-2(-yn-3 
cyckpovarl 1)c~yrcdpenta Jyro 
57 -l I-ipyruoio[3, 4-d3 p yriiiidin-3-yi)-N

Ii mlntenan& 

181 4 -(7-: 2-acryv~oti,,3i5- -,~,p~io~j, rl 

plierylenza3djprmci-eVN-hni nand 

183 4- (4-,-rn i r, -7-(2 

~Ph LhInyibNizanide 
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NR ~~ pyrrolIc4,3d~ryrirniclin-5-v 1)-N pfeny ezai 

t4A 

N' 

10
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NH 

p1wenylbenzn'ide

NH: 

N0
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190 < ~ -Saiw3(--d ntyai )u2 

N- phonybenz~nimidc 

107
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cyclproylacv . yI~datdrccydo~ VlllacjpyrrOt 

phenvlbcnzrd 

N N 

NN 

1943r 4-,(g-().-acry1 oylcthyro2c opn a p ro6

phenyib 'nz-amidle 

110



WO 2015/132799 PCT/1N2015/000063 

8,9-dihvdr0-7H-purin-7.-vI)-N-ph-enyI beazarnide, 

wuru 

NH2 

L , 

197 ) (amn--24 

o (CYL(cydopopyre hy 1)anino)bu t-2

8,9-dihydro7U-purin-7-yl)-N-ph-enybenZaniite 
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cycipropylaecrvke- ,I)odicahydrocyclopent o cl pyr rol
5-v1 xS oxo--8,9-dihyd7-prn7ylN 

NH.J 

N,-

ylhe'dro c'lpntaf I py rrol-241 H)-y 1)prop-2
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201 f.= i5(=rin--diurrehyl,5-( 4, 
0 phenoxypohenvl)-7f ] -pyrrelo[2!,3-c=d pvrirnidin-7= 

NH2  yl)hexahydrocych ~pentlcipynol--(TIi-yl)prop-2
N 

fl ECHF.

NN 

IN 

20 Tf(4-(S-anoyint -(-hnovhey)iid2 15 

4~~~~~io aj1,z5--I ayrin.9-nipetcjvo 

'-N 

ILI
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205 nt.,!lp 

N ' -amno4H-pyazool3-djprir k~n-3yI) -N-(5
ch wpyrid irt2-,)vl}ben zam ide 

206 0 

2Db -(--(4amio-3-4-(orphlir metyl~henyl)

yl)h exabyd rocdapenta 1c1 py roI1-2( 14)-y 1)prop-2
enA-une 

207 i - I- (,5-(4-am ii -3-(4-4pi eiin- -yline thhenyl)

~~ vi) hvxahydr-ocy1openta jc]pyrrol -2(t 1 I)-yl)prop-2

11
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en-l-one.  

N 

210 1,. -(5-(4l-arini n,-3(4f1ro idnI Nylt)heny)

1Hpvrazoh43 -n primevlphinl-1, pyaoo[' 

enf'-)I~p -onen--oe 

211 l-(-(4-1imo-3y)-(4-11 cpydi--ylmet- c tai l)p:rr-
I- yBI--pyzl 3 iipcmii 

rln-ii-n-n 

N 

47~ 

11
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214 1(5(amn-(4(2m pholinoethox. )phonvy

yl)hvxah) droc do.pe-ntacjpyr-[2(IH)-y1}pr~p-2

en-l- one 

217 

yen- iAnoin-Inedin 

o114
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218 (54io1((ehdrA-sidI23) 

yI~~rnidopen)ahcnyI F Hp r ol[3--?(t rini-2n 

N~~~~4 ~ ~ 2( y -l)apropyct entacpyrl-( -one~p~p2 

220 

NHdR yr~Ln iioi n d o I iexai -1-o ykp ttop 

11
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222 9(-ryyodhdcyorncp rolb5- I'

one.  

223 4- (9-(2-acvioyvloctahydtc.iop mLt [c pyrri5 I)

tmetlhyl-N-(4-rniethylpyridin-2-yl)bnzamide 

(pr~ir -- y.-((nthyid4retyprdn 

N 

6anio--(4-dihzydrott 7-7pu-rin. -y1)-cn
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Testing of Compounds of the invention 

Biological studies: 

Invitro BTK inhibitory activity assay: 

5 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., Jurewicz, 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 

10 compounds, in IX kinase reaction buffer (40 mM Tris-Cl, pH7.5, 20 mM MgC 2 , 2 

mM MnCl2, 0.1mg/mi BSA and 50 pM DTT). Enzymatic reaction was initiated by 

adding a substrate cocktail containing 50pM of ATP (final concentration) and 5pg of 

polyGln4Tyrl (Signal Chem) in total 25pl of reaction, in round bottom white 96 well 

plate. The reaction mixture was incubated at room temperature for 2 hr. After 2 hr of 

15 incubation, 10p of the reaction mix was mixed with 10 i 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 (20l per reaction) 

'and incubation at room temperature for 30 min. Finally, plate was read for 

luminescence at an integration time of 500 millisecond per well. Data were plotted 

20 taking Enzyme with no inhibitor set as the 100% kinase activity and for dose 

-response curve, % Kinase activity was plotted against conc on Log scale and IC5 0 was 

determined by non linear curve fitting method using GraphPad Prism software 6. The 

invitro BTK inhibitory activity (IC5 0 ) for representative compounds are listed in 

Table 3.  

Table 3: Invitro (ICso) BTK inhibitory & CYP inhibition dataof 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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2 1.1 A A A A A A 

3 8 A A B A A A 

4 2 A A A A A A 

5 8 A A A A A B 

6 1.7 A A A A A A 

7 6 A A B A A B 

8 4 A A A B A A 

9 28 A B B A A B 

10 25 A B A A B B 

11 13 A A A A A A 

12 37 A B B A A B 

13 1.8 A A A B A A 

14 1.4 A A A A A A 

15 18 A A A A A B 

16 1.7 A A A A A A 

17 5 A A A A A B 

18 218 A B B A A B 

19 4 A A A A A A 

20 223 A B B A A B 

21 50 B A A A. A A 

22 40 A A A A B A 

23 48 A B B A A B 

24 2.5 A A A A A A 

25 5 A A A A A A 

26 1.1 A A A A A A 

27 1.6 A A A A A A 

28 16 A A B A A B 
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29 1.2 A A A A A A 

30 6 A A A A A A 

31 0.6 A A A A A A 

32 4 A A A A A B 

33 1.5 A A A A A A 

34 359 B A A B A B 

35 1.2 A A A A A A 

36 1.1 A A A A A A 

37 1 A A A A A A 

38 17 A A A A B A 

39 1.4 A A A A A A 

40 6 B A B A A A 

41 3.5 A A A A A B 

42 0.1 A A A A A A 

43 2 A A A A A A 

44 1.4 A A A A A A 

45 10 B A A A A A 

46 1 A A A A A A 

47 3 A A A A A A 

48 50 B A A A A B 

49 2.5 A A A A A A 

50 19 A A A A B B 

51 100 A B B A A B 

52 162 B A A B A B 

53 10 A A A A A B 

54 0.1 A A A A A A 

55 80 A B B B A B 
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56 50 B B B A A B 

57 100 A B B A A B 

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

CYP inhibition studies: 

CYP inhibition studies were performed with test compounds, at two concentrations (2 

pM and 10 rM), using human liver microsomes (Yao, M., Zhu, M., Sinz, M.W., 

5 Zhang, H., Humphreys, W. F., Rodrigues, A. D and Dai, R., Journal of 

Pharmaceutical and Biomedical Analysis,2007, 44, 211-223; Walsky, R. 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 370 in microcentrifuge tubes. Aliquots of this mixture (499 PL) were transferred to 

10 each pre-labeled microcentrifuge tubes, followed by addition of the 1 pIL of inhibitors 

(test compound / CYP-specific positive control inhibitor) or control solvent (DMSO).  

Aliquots of this mixture (90 piL) 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 L1 NADPH stock (assay concentration, 1 

15 mM) to a final incubation volume of 100 pL and incubated in shaking water bath (at 

37*C and 100 rpm), for the period defined in Tables 1. Incubations were terminated 

by addition of 400 pL of termination solvent (CH 3CN) containing internal 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 

20 metabolites produced by marker CYP reactions. CYP inhibitory 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 

25 administration.  
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Animals 

All the animal experiments were carried out in female rats and mice, bred in

house. Animals were housed in groups of 6 animals per cage, for a week, in order to 

habituate them to vivarium conditions (25 4 0C, 60-65 %/o relative humidity, 12: 12 h 

5 light: dark cycle, with lights on at 7.30 am). All the animal experiments were carried 

out according to the internationally valid guidelines following approval by the 'Zydus 

Research Center animal ethical committee'.  

SCW Arthritis 

Female Sprague dawley (SD) rats were primed with an intra-articular 

10 injection of 20pl 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 initial 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 booster dose of 0.5 ml of PGPS 

15 (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 determined as percentage inhibition of 

paw swelling verses the control (untreated) group. Representative data of some of the 

test compounds are listed in Table-4.  

20 

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

Female SCID mice were inoculated sc with 10 x 106 TMD-8 cells in 0.1 mL 

of PBS to the right flank. Animals were observed twice weekly for occurrence of 

tumor. Once the tumors became palpable (around 100 mm 3 ) around 14 days after 

25 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/2] x [width 2]. 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. Representative data of some of the test compounds 

are listed in Table-4.  

5 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 acclimation, mice were randomly assigned to groups 

10 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 incomplete 

Freund's adjuvant (IFA). Mice were monitored every other day after the booster dose 

for the development of arthritis. Mice were recruited for the study once clinical signs 

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

control and test compounds] and treatment was continued for four weeks and 

percentage inhibition in clinical score is recorded as per graded score. Body weights 

of the animals were also recorded 3 times a week as a measure of treatment related 

side effect, paw thickness measured twice a week and blood serum are collected at 

20 termination for cytokines profile. Representative data of some of the test compounds 

are listed in Table-4.  

Table-4: Invivo efficacy data of representative 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 75.3±6.2 - 56.1±8.2 100±3.9 

42 51.3±9.7 62.248.8 100+4.2 

46 81:8±11.2 54.3±9.1 88±7.1 

54 89.2±10.3 92.1±13.1 98±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.  

5 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 administration.  

Thus, a pharmaceutical composition comprising the compounds of the present 

10 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 disease states mediated by BTK enzyme, preferably cancer, 

15 arthritis and related disorders.  

In one of the.embodiments the present invention of formula (I) in combination 

with one or more suitable pharmaceutically active agents selected from following 

therapeutic agents in any combination. Immunosuppressants (e.g., Methotrexate, 

mercaptopurine, cyclophosphamide), glucocorticoids, non-steroidal anti

20 inflammatory drugs, Cox-2 specific inhibitors, TNF-e binding proteins (eg., 

Infliximab, etanercept), interferon-13, interferon-@, interleukin-2, antihistamines, 

beta-agonist, anticolinergics, anti-cancer agents or their suitable pharmaceutically 

acceptable salts. Further examples of anticancer agents for use in combination with 
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BTK inhibitors include chemotherapy or a targeted therapy, alkylating agents, platinum compounds, 

DNA altering agents, Topoisomerase inhibitors, microtubule modifiers, antimetabolites, anticancer 

antibiotics, hormones, Aromatase inhibitors, antibodies, cytokines, vaccines, drug conjugates, 

inhibitors of mitogen-activated protein kinase signaling (ex: BAY 43-9006), Syk inhibitors, mTOR 

5 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 

10 widely depending upon the particular application method, the potency of the particular compound and 

the desired concentration. Generally, 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 art and are intended to be 

15 included within the scope of the present invention.  

Throughout this specification and the claims which follow, unless the context requires 

otherwise, the word "comprise", and variations such as "comprises" and "comprising", will be 

understood to imply the inclusion of a stated integer or step or group of integers or steps but not the 

exclusion of any other integer or step or group of integers or steps.  

20 The reference in this specification to any prior publication (or information derived from it), or 

to any matter which is known, is not, and should not be taken as an acknowledgment or admission or 

any form of suggestion that that prior publication (or information derived from it) or known matter 

forms part of the common general knowledge in the field of endeavour to which this specification 

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

NH2  U 

z 
N A B \y 

R2 

5 and their pharmaceutically acceptable salts, enantiomers and their diastereomers, 

Bicyclic ring A-B is selected from the group consisting of: 

NH2 

N 

NN 

Wherein 

R2 is selected from the following ring system: 

/ 00 

.YR 0 N'R 0N 
)N N 

R3 N R3  N-R 

R3 

NR3 NR3 R3 NR3 R3 

N-R 3  N-R3s 

R3 R3 

10 
N-R 3  

NR3 
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R3 at each occurrence is independently selected from, C(O)NH(CI. 7)alkyl, C(O)

CH=CH 2, C(O)-CH=C-R1 , C(O)-CH=CH-R 4, C(O)-C(CN)=CH 2, C(O)

C(CN)=CH-R 4, S0 2-NH(CI 7)alkyl, S0 2-CH=CH 2, S0 2-CH=CH-R 4 groups; 

wherein, R,1 is independently selected from hydrogen and alkyl group; 

5 R4 at each occurrence is selected from -(CH 2)n-NR 5R6; wherein, n=0-7 and each 

of R5 and R6 are independently selected from hydrogen, haloalkyl, C1.-7 alkyl, C2

7 alkenyl, C2-7 alkynyl, aryl, cycloalkyl, carbocycle, heterocycloalkyl, 

cycloalkyl(CI.7)alkyl, heterocycloalkyl(CI.7)alkyl; 

'U' is selected from unsubstituted or substituted groups selected from heteroaryl, 

10 heterocycle, heterocycloalkyl, aryloxyaryl, aryloxyalkyl, aryloxyheteroaryl, 

heteroaryloxyaryl, heteroaryloxyalkyl, heteroaryloxyheteroaryl, Ph-CO

N(R7R8 ), Ph-N(R9 )-CO-Rio, wherein, R7, R8 and RIO are independently selected 

from hydrogen, halogen, alkyl, haloalkyl, alkoxy, aryl, cycloalkyl, heteroaryl, 

heterocycloalkyl and wherein each of the alkyl, haloalkyl, alkoxy, aryl, 

15 cycloalkyl, heteroaryl, heterocycloalkyl groups are when substituted are further 

substituted with halogen, alkyl, alkoxy, haloalkoxy groups; R9 are 

independently selected from hydrogen, C1.7 alkyl, C2-7 alkenyl, C2-7 alkynyl.  

2. 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

20 yl)hexahydrocyclopenta[c]pyrrol-2.(1 H)-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)hexahydrocyclopenta[c]pyrrol-2(1 H)-yl)prop-2-en- 1-one; 

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

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

25 1-(5-(4-amino-3 -(benzo[b]thiophen-5-yl)- 1 H-pyrazolo[3,4-d]pyrimidin- 1

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

1-(5-(4-amino-3 -(dibenzo [b,d]furan-3 -yl)- 1 H-pyrazolo [3,4-d]pyrimidin- 1

30 yl)hexahydrocyclopenta[c]pyrrol-2(l H)-yl)prop-2-en- 1-one; 

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

pyrazolo[3,4-d]pyrimidin-3-yl)benzo[d]thiazol-2-yl)acetamide; 
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1-(5-(4-amino-3-(2-methoxybenzo[d]thiazol-6-yl)-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-(4-phenoxyphenyl)- 1 H-pyrazolo[3,4-d]pyrimidin- 1

yl)hexahydrocyclopenta[c]pyrrol-2(1 H)-yl)prop-2-yn- 1-one; 

5 1-(5-(4-amino-3 -(3 -methoxy-4-phenoxyphenyl)- 1 H-pyrazolo[3,4-d]pyrimidin- 1

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

4-(1-(2-acryloyloctahydrocyclopenta[c]pyrrol-5-yl)-4-amino- 1 H-pyrazolo [3,4

d]pyrimidin-3-yl)-N-(pyridin-2-yl)benzamide; 

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

10 1 -yl)hexahydrocyclopenta[c]pyrrol-2(1 H)-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

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

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

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

15 1-(5-(4-amino-3-(benzo[d]oxazol-6-yl)- 1 H-pyrazolo[3,4-d]pyrimidin- 1

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

3 -(4-phenoxyphenyl)- 1 -(2-(vinylsulfonyl)octahydrocyclopenta[c]pyrrol-5-yl)

1H-pyrazolo[3,4-d]pyrimidin-4-amine; 

1-(5-(4-amino-3 -(2-phenylbenzo [d] oxazol-6-yl)- 1 H-pyrazolo [3,4-d]pyrimidin

20 1 -yl)hexahydrocyclopenta[c]pyrrol-2(1 H)-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]pyrrol-2(l H)-yl)prop-2-en- 1-one; 

1-(5-(4-amino-3-(4-(1-methyl-i H-pyrazol-4-yl)phenyl)- 1 H-pyrazolo[3,4

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

25 1-(5-(4-amino-3-(benzo [d]oxazol-5-yl)- 1 H-pyrazolo[3,4-d]pyrimidin- 1

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

1-(5-(4-amino-3-(2-phenylbenzo[d]oxazol-5-yl)-1 H-pyrazolo[3,4-d]pyrimidin

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

(E)- 1 -(5-(4-amino-3 -(4-phenoxyphenyl)- 1 H-pyrazolo [3,4-d]pyrimidin- 1

30 yl)hexahydrocyclopenta[c]pyrrol-2(1 H)-yl)-4-(dimethylamino)but-2-en- 1-one; 

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

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

en-I-one; 
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(E)-2-(5-(4-amino-3-(4-phenoxyphenyl)- 1 H-pyrazolo[3,4-d]pyrimidin- 1

yl)octahydrocyclopenta[c]pyrrole-2-carbonyl)-3-cyclopropylacrylonitrile; 

4-(1-(2-acryloyloctahydrocyclopenta[c]pyrrol-5-yl)-4-amino-1H-pyrazolo[3,4

d]pyrimidin-3-yl)-2-methoxy-N-(4-methylpyridin-2-yl)benzamide; 

5 4-(1-(2-acryloyloctahydrocyclopenta[c]pyrrol-5-yl)-4-amino-1H-pyrazolo[3,4

d]pyrimidin-3-yl)-N-(4-methylpyridin-2-yl)benzamide; 

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

pyrazolo[3,4-d]pyrimidin-3-yl)phenyl)picolinamide; 

4-(1-(2-acryloyloctahydrocyclopenta[c]pyrrol-5-yl)-4-amino- 1 H-pyrazolo[3,4

10 d]pyrimidin-3-yl)-N-(benzo[d]thiazol-2-yl)benzamide; 

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

pyrazolo[3,4-d]pyrimidin-3-yl)phenyl)pyrazine-2-carboxamide; 

1-(5-(4-amino-3-(2,2-difluorobenzo[d] [1,3]dioxol-5-yl)-1 H-pyrazolo[3,4

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

15 4-(1-(2-acryloyloctahydrocyclopenta[c]pyrrol-5-yl)-4-amino- 1 H-pyrazolo[3,4

d]pyrimidin-3-yl)-N-(pyrazin-2-yl)benzamide; 

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

pyrazolo[3,4-d]pyrimidin-3-yl)phenyl)benzamide; 

1-(5-(4-amino-3-(4-(5-(pyridin-2-yl)- 1,3,4-thiadiazol-2-yl)phenyl)- 1 H

20 pyrazolo[3,4-d]pyrimidin- 1 -yl)hexahydrocyclopenta[c]pyrrol-2(l H)-yl)prop-2

en-i-one; 

4-(1-(2-acryloyloctahydrocyclopenta[c]pyrrol-5-yl)-4-amino-1H-pyrazolo[3,4

d]pyrimidin-3-yl)-N-(4-(trifluoronethyl)pyridin-2-yl)benzamide; 

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

25 pyrazolo[3,4-d]pyrimidin-3-yl)-N-(4-methylpyridin-2-yl)benzimidate; 

6-(1-(2-acryloyloctahydrocyclopenta[c]pyrrol-5-yl)-4-amino-1H-pyrazolo[3,4

d]pyrimidin-3-yl)-N-(4-methylpyridin-2-yl)nicotinamide; 

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

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

30 (E)-4-(4-amino- 1 -(2-(4-(dimethylamino)but-2

enoyl)octahydrocyclopenta[c]pyrrol-5-yl)- 1 H-pyrazolo [3,4-d]pyrimidin-3 -yl)

N-(pyridin-2-yl)benzamide; 
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(E)-4-(4-amino- 1 -(2-(4-(dimethylamino)but-2

enoyl)octahydrocyclopenta[c]pyrrol-5 -yl)-1 H-pyrazolo [3,4-d]pyrimidin-3 -yl)

N-(4-methylpyridin-2-yl)benzamide; 

1-(5-(4-amino-3-(4-(5-(pyrazin-2-yl)- 1,3,4-thiadiazol-2-yl)phenyl)- 1 H

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

en-I-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(1 H)-yl)-4-(dimethylamino)but-2-en- 1-one; 

(E)- 1 -(5-(4-amino-3 -(4-phenoxyplhenyl)- 1 H-pyrazolo[3,4-d]pyrimidin- 1

10 yl)hexahydrocyclopenta[c]pyrrol-2(1 H)-yl)-4-(dimethylamino)but-2-en- 1-one; 

(E)-4-(4-amino- 1 -(2-(4-(dimethylamino)but-2

enoyl)octahydrocyclopenta[c]pyrrol-5 -yl)-1 H-pyrazolo [3,4-d]pyrimidin-3 -yl)

N-(pyrazin-2-yl)benzamide; 

(Z)-methyl 4-(4-amino-1-(2-((E)-4-(dimethylamino)but-2

15 enoyl)octahydrocyclopenta[c]pyrrol-5 -yl)-1 H-pyrazolo[3,4-d]pyrimidin-3 -yl)

N-(4-methylpyridin-2-yl)benzimidate; 

(E)-4-(4-amino- 1 -(2-(4-(dimethylamino)but-2

enoyl)octahydrocyclopenta[c]pyrrol-5 -yl)-1 H-pyrazolo[3,4-d]pyrimidin-3 -yl)

N-(4-(trifluoromethyl)pyridin-2-yl)benzamide; 

20 1-(5-(4-amino-3 -(4-(pyridin-3 -yloxy)phenyl)- 1 H-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-3 -yloxy)phenyl)- 1 H-pyrazolo [3,4-d]pyrimidin

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

4-(1-(2-acryloyloctahydrocyclopenta[c]pyrrol-5-yl)-4-amino-1H-pyrazolo[3,4

25 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)-1 H-pyrazolo[3,4-d]pyrimidin-3-yl)

N-methyl-N-(4-methylpyridin-2-yl)benzamide; 

(E)- 1 -(5-(4-amino-3-(4-(5-(pyrazin-2-yl)- 1,3,4-thiadiazol-2-yl)phenyl)- 1 H

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

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

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

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

(dimethylamino)but-2-en- 1-one.  
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3. 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(l H)-yl)prop-2-en- 1-one; 

5 1-(5-(4-amino-3-(benzo[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-(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; 

10 1-(5-(2-(4-amino-3-(4-phenoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-1

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

1-(5-(4-amino-3-(2-methylbenzo[d]thiazol-6-yl)-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 [b]thiophen-5-yl)- 1 H-pyrazolo [3,4-d]pyrimidin- 1

15 yl)hexahydrocyclopenta[c]pyrrol-2,(1 H)-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(1 H)-yl)prop-2-en- 1-one; 

1-(5-(4-amino-3 -(dibenzo [b,d]furan-3 -yl)-1 H-pyrazolo [3,4-d]pyrimidin- 1

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

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

pyrazolo[3,4-d]pyrimidin-3-yl)benzo[d]thiazol-2-yl)acetamide; 

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

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

1-(5-(4-amino-3-(4-phenoxyphenyl)- 1 H-pyrazolo[3,4-d]pyrimidin- 1

25 yl)hexahydrocyclopenta[c]pyrrol-2(1 H)-yl)prop-2-yn- 1-one; 

1-(5-(4-amino-3 -(3 -methoxy-4-phenoxyphenyl)- 1 H-pyrazolo [3,4-d]pyrimidin- 1

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

4-(1-(2-acryloyloctahydrocyclopenta[c]pyrrol-5 -yl)-4-amino- 1 H-pyrazolo [3,4

d]pyrimidin-3-yl)-N-(pyridin-2-yl)benzamide; 

30 1-(5 -(4-amino-3 -(2-phenylbenzo [d]thiazol-6-yl)- 1 H-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] [1,3] dioxol-5 -yl)-1 H-pyrazolo [3,4-d]pyrimidin- 1

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

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

5 3 -(4-phenoxyphenyl)- 1 -(2-(vinylsulfonyl)octahydrocyclopenta[c]pyrrol-5-yl)

1H-pyrazolo[3,4-d]pyrimidin-4-amine; 

1-(5-(4-amino-3 -(2-phenylbenzo [d]oxazol-6-yl)- 1 H-pyrazolo[3,4-d]pyrimidin

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

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

10 1 -yl)hexahydrocyclopenta[c]pyrrol-2(1 H)-yl)prop-2-en- 1-one; 

1-(5-(4-amino-3 -(4-(1-methyl-i H-pyrazol-4-yl)phenyl)- 1 H-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-5-yl)- 1 H-pyrazolo [3,4-d]pyrimidin- 1

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

15 1-(5 -(4-amino-3 -(2-phenylbenzo [d] oxazol-5 -yl)-1 H-pyrazolo [3,4-d]pyrimidin

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

(E)- 1 -(5-(4-amino-3-(4-phenoxyphenyl)- 1 H-pyrazolo[3,4-d]pyrimidin- 1

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

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

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

en- 1-one; 

(E)-2-(5-(4-amino-3 -(4-phenoxyphenyl)- 1 H-pyrazolo[3,4-d]pyrimidin- 1

yl)octahydrocyclopenta[c]pyrrole-2-carbonyl)-3 -cyclopropylacrylonitrile; 

4-(1-(2-acryloyloctahydrocyclopenta[c]pyrrol-5-yl)-4-amino- 1 H-pyrazolo [3,4

25 d]pyrimidin-3-yl)-2-methoxy-N-(4-methylpyridin-2-yl)benzamide; 

4-(1-(2-acryloyloctahydrocyclopenta[c]pyrrol-5-yl)-4-amino- 1 H-pyrazolo [3,4

d]pyrimidin-3-yl)-N-(4-methylpyridin-2-yl)benzamide; 

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

pyrazolo[3,4-d]pyrimidin-3-yl)phenyl)picolinamide; 

30 4-(1-(2-acryloyloctahydrocyclopenta[c]pyrrol-5 -yl)-4-amino- 1 H-pyrazolo [3,4

d]pyrimidin-3-yl)-N-(benzo[d]thiazol-2-yl)benzamide; 

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

pyrazolo[3,4-d]pyrimidin-3-yl)phenyl)pyrazine-2-carboxamide; 
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1-(5-(4-amino-3-(2,2-difluorobenzo [d] [1,3]dioxol-5-yl)- 1 H-pyrazolo[3,4

d]pyrimidin- 1 -yl)hexahydrocyclopenta[c]pyrrol-2(1 H)-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-(pyrazin-2-yl)benzamide; 

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

pyrazolo[3,4-d]pyrimidin-3-yl)phenyl)benzamide; 

1-(5-(4-amino-3-(4-(5-(pyridin-2-yl)- 1,3,4-thiadiazol-2-yl)phenyl)- 1 H

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

en-I-one; 

10 4-(1-(2-acryloyloctahydrocyclopenta[c]pyrrol-5-yl)-4-amino-1H-pyrazolo[3,4

d]pyrimidin-3-yl)-N-(4-(trifluoromethyl)pyridin-2-yl)benzamide; 

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

pyrazolo[3,4-d]pyrimidin-3-yl)-N-(4-methylpyridin-2-yl)benzimidate; 

6-(1-(2-acryloyloctahydrocyclopenta[c]pyrrol-5-yl)-4-amino-1H-pyrazolo[3,4

15 d]pyrimidin-3-yl)-N-(4-methylpyridin-2-yl)nicotinamide; 

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

20 N-(pyridin-2-yl)benzamide; 

(E)-4-(4-amino- 1 -(2-(4-(dimethylamino)but-2

enoyl)octahydrocyclopenta[c]pyrrol-5 -yl)-l H-pyrazolo[3,4-d]pyrimidin-3 -yl)

N-(4-methylpyridin-2-yl)benzamide; 

1-(5-(4-amino-3 -(4-(5-(pyrazin-2-yl)- 1,3,4-thiadiazol-2-yl)phenyl)- 1 H

25 pyrazolo [3,4-d]pyrimidin- 1 -yl)hexahydrocyclopenta[c]pyrrol-2(1 H)-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]pyrrof-2(1 H)-yl)-4-(dimethylamino)but-2-en- 1-one; 

(E)- 1 -(5-(4-amino-3-(4-phenoxyphenyl)- 1 H-pyrazolo[3,4-d]pyrimidin- 1

30 yl)hexahydrocyclopenta[c]pyrrol-2(1 H)-yl)-4-(dimethylamino)but-2-en- 1-one; 

(E)-4-(4-amino- 1 -(2-(4-(dimethylamino)but-2

enoyl)octahydrocyclopenta[c]pyrrol-5-yl)-1 H-pyrazolo[3,4-d]pyrimidin-3 -yl)

N-(pyrazin-2-yl)benzamide; 
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(Z)-methyl 4-(4-amino- 1 -(2-((E)-4-(dimethylamino)but-2

enoyl)octahydrocyclopenta[c]pyrrol-5-yl)- 1 H-pyrazolo[3,4-d]pyrimidin-3-yl)

N-(4-methylpyridin-2-yl)benzimidate; 

(E)-4-(4-amino- 1 -(2-(4-(dimethylamino)but-2

5 enoyl)octahydrocyclopenta[c]pyrrol-5 -yl)-1 H-pyrazolo[3,4-d]pyrimidin-3 -yl)

N-(4-(trifluoromethyl)pyridin-2-yl)benzamide; 

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

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

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

10 1 -yl)hexahydrocyclopenta[c]pyrrol-2(1 H)-yl)-4-(dimethylamino)but-2-en- 1-one; 

4-(1-(2-acryloyloctahydrocyclopenta[c]pyrrol-5-yl)-4-amino- 1 H-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)- 1 H-pyrazolo[3,4-d]pyrimidin-3-yl)

15 N-methyl-N-(4-methylpyridin-2-yl)benzamide; 

(E)- 1 -(5-(4-amino-3 -(4-(5-(pyrazin-2-yl)- 1,3,4-thiadiazol-2-yl)phenyl)- 1 H

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

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

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

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

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

1-(5 -(4-amino-3 -(4-phenoxyphenyl)- 1 H-pyrazolo [3,4-d]pyrimidin- 1-yl)-5,6

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

2-acryloyl-5-(4-amino-3-(4-phenoxyphenyl)- 1 H-pyrazolo[3,4-d]pyrimidin- 1

25 yl)-2,3-dihydrocyclopenta[c]pyrrole-4,6(1H,5H)-dione; 

2-acryloyl-5-(4-amino-3 -(4-phenoxyphenyl)- 1 H-pyrazolo[3,4-d]pyrimidin- 1

yl)-5,6-dihydrocyclopenta[c]pyrrole- 1,3 (2H,4H)-dione; 

1-(5-(4-amino-3-(4-phenoxyphenyl)- 1 H-pyrazolo [3,4-d]pyrimidin- 1

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

30 1-(4-(4-amino-3-(4-phenoxyphenyl)- 1 H-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-(4-phenoxyphenyl)- 1 H-pyrazolo[3,4-d]pyrimidin- 1

yl)hexahydro- 1 H-cyclopenta[c]pyridin-2(3H)-yl)prop-2-en- 1-one; 
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1-(5-(4-amino-3-(4-phenoxyphenyl)- 1 H-pyrazolo[3,4-d]pyrimidin- 1-yl)-4,5,6,7

tetrahydro- 1 H-isoindol-2(3H)-yl)prop-2-en- 1-one; 

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

azabicyclo[3.2.0]heptan-3-yl)prop-2-en- 1-one; 

5 1-(3-(4-amino-3-(4-phenoxyphenyl)- 1 H-pyrazolo [3,4-d]pyrimidin- 1-yl)-6

azabicyclo[3.2.0]heptan-6-yl)prop-2-en- 1-one; 

N-(5-(4-amino-3-(4-phenoxyphenyl)- 1 H-pyrazolo[3,4-d]pyrimidin- 1

yl)octahydropentalen-2-yl)acrylamide; 

1-(5-(4-amino-3-(4-phenoxyphenyl)- 1 H-pyrazolo[3,4-d]pyrimidin- 1-yl)-3,4,6,7

10 tetrahydro- 1 H-cyclopenta[c]pyridin-2(5H)-yl)prop-2-en- 1-one; 

1-(5-(4-amino-3-(4-phenoxyphenyl)- 1 H-pyrazolo[3,4-d]pyrimidin- 1

yl)hexahydro- 1 H-isoindol-2(3H)-yl)prop-2-en- 1-one; 

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

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

15 1-(4-(4-amino-3 -(4-phenoxyphenyl)- 1 H-pyrazolo [3,4-d]pyrimidin- 1

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

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

tetrahydrocyclopenta[b]pyrrol- 1 (4H)-yl)prop-2-en- 1-one; 

1-(4-(4-amino-3 -(4-phenoxyphenyl)- 1 H-pyrazolo [3,4-d]pyrimidin- 1-yl)-5,6

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

1-(6-(4-amino-3 -(4-phenoxyphenyl)- 1 H-pyrazolo [3,4-d]pyrimidin- 1

yl)octahydro- 1 H-cyclopenta[b]pyridin- 1 -yl)prop-2-en- 1-one; 

1-(5-(4-amino-3-(4-phenoxyphenyl)- 1 H-pyrazolo [3,4-d]pyrimidin- 1-yl)

2,3,4,5,6,7-hexahydro-1H-cyclopenta[b]pyridin-1-yl)prop-2-en-1-one; 

25 1-(7-(4-amino-3-(4-phenoxyphenyl)- 1 H-pyrazolo[3,4-d]pyrimidin- 1-yl)

2,3,4,5,6,7-hexahydro- 1 H-cyclopenta[b]pyridin- 1 -yl)prop-2-en- 1-one; 

1-(6-(4-amino-3 -(4-phenoxyphenyl)- 1 H-pyrazolo[3,4-d]pyrimidin- 1-yl)-3,4,6,7

tetrahydro- 1 H-cyclopenta[c]pyridin-2(5H)-yl)prop-2-en- 1-one; 

1-(7-(4-amino-3 -(4-phenoxyphenyl)- 1 H-pyrazolo[3,4-d]pyrimidin- 1-yl)-3,4,6,7

30 tetrahydro- 1 H-cyclopenta[c]pyridifi-2(5H)-yl)prop-2-en- 1-one; 

1-(7-(4-amino-3-(4-phenoxyphenyl)- 1 H-pyrazolo[3,4-d]pyrimidin- 1-yl)

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(1 H,3 H,4H)-yl)prop-2-en- 1-one; 
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2-acryloyl-5-(4-amino-3-(benzo[d]thiazol-6-yl)- 1 H-pyrazolo[3,4-d]pyrimidin- 1

yl)-2,3-dihydrocyclopenta[c]pyrrole-4,6(1H,5H)-dione; 

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

yl)-5,6-dihydrocyclopenta[c]pyrrole- 1,3 (2H,4H)-dione; 

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

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

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

10 yl)hexahydro- 1 H-cyclopenta[c]pyridin-2(3 H)-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)

4,5,6,7-tetrahydro- 1 H-isoindol-2(3H)-yl)prop-2-en- 1-one; 

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

azabicyclo [3.2.0]heptan-3 -yl)prop-2-en- 1-one; 

15 1-(3 -(4-amino-3 -(benzo [d]thiazol-6-yl)- 1 H-pyrazolo [3,4-d]pyrimidin- 1-yl)-6

azabicyclo [3.2.0]heptan-6-yl)prop-2-en- 1-one; 

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

yl)octahydropentalen-2-yl)acrylamide; 

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

20 3,4,6,7-tetrahydro-1H-cyclopenta[c]pyridin-2(5H)-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)hexahydro- 1 H-isoindol-2(3H)-yl)prop-2-en- 1-one; 

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

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

25 1-(4-(4-amino-3-(benzo[d]thiazol-6-yl)- 1 H-pyrazolo [3,4-d]pyrimidin- 1

yl)hexahydrocyclopenta[b]pyrrol- f(2H)-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)

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)- 1 H-pyrazolo [3,4-d]pyrimidin- 1-yl)-5,6

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

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

yl)octahydro- 1 H-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)

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

2,3,4,5,6,7-hexahydro- 1 H-cyclopenta[b]pyridin- 1 -yl)prop-2-en- 1-one; 

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

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

5 1-(7-(4-amino-3-(benzo[d]thiazol-6-yl)- 1 H-pyrazolo [3,4-d]pyrimidin- 1-yl)

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

1-(7-(4-amino-3 -(benzo [d]thiazol-6-yl)- 1 H-pyrazolo [3,4-d]pyrimidin- 1-yl)

2,3,4,5,6,7-hexahydro-1H-cyclopenta[b]pyridin-1-yl)prop-2-en-1-one; 

1-(5 -(4-amino-3 -(benzo [b]thiophen-5 -yl)-1 H-pyrazolo [3,4-d]pyrimidin- 1-yl)

10 5,6-dihydrocyclopenta[c]pyrrol-2(1 H,3 H,4H)-yl)prop-2-en- 1-one; 

1-(6-(4-amino-3 -(benzo [b]thiophen-5-yl)- 1 H-pyrazolo [3,4-d]pyrimidin- 1

yl)hexahydro- 1 H-cyclopenta[c]pyridin-2(3H)-yl)prop-2-en- 1-one; 

1-(6-(4-amino-3 -(benzo [b]thiophen-5 -yl)-1 H-pyrazolo [3,4-d]pyrimidin- 1-yl)-3 

azabicyclo [3.2.0]heptan-3 -yl)prop-2-en- 1-one; 

15 N-(5 -(4-amino-3 -(benzo [b]thiophen-5 -yl)-1 H-pyrazolo [3,4-d]pyrimidin- 1

yl)octahydropentalen-2-yl)acrylamide; 

1-(5-(4-amino-3 -(benzo [b]thiophen-5 -yl)-1 H-pyrazolo [3,4-d]pyrimidin- 1-yl)

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

1-(5 -(4-amino-3 -(2,3 -dihydrobenzo [b] thiophen-5 -yl)-1 H-pyrazolo [3,4

20 d]pyrimidin- 1-yl)-5,6-dihydrocyclopenta[c]pyrrol-2(1 H,3 H,4H)-yl)prop-2-en- 1

one; 

1-(6-(4-amino-3 -(2,3 -dihydrobenzo [b]thiophen-5-yl)- 1 H-pyrazolo [3,4

d]pyrimidin- 1 -yl)hexahydro- 1 H-cyclopenta[c]pyridin-2(3 H)-yl)prop-2-en- 1-one 

1-(6-(4-amino-3 -(2,3 -dihydrobenzo [b]thiophen-5-yl)- 1 H-pyrazolo [3,4

25 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-5-yl)-1 H-pyrazolo[3,4

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

30 en-i-one; 

N-(6-(1-(2-acryloyl- 1,2,3,4,5,6-hexahydrocyclopenta[c]pyrrol-5-yl)-4-amino

1 H-pyrazolo[3,4-d]pyrimidin-3-yl)benzo[d]thiazol-2-yl)acetamide; 

N-(6-(1-(2-acryloyloctahydro- 1 H-cyclopenta[c]pyridin-6-yl)-4-amino- 1 H

pyrazolo[3,4-d]pyrimidin-3-yl)benzo[d]thiazol-2-yl)acetamide; 
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N-(5-(3 -(2-acetamidobenzo[d]thiazol-6-yl)-4-amino- 1 H-pyrazolo[3,4

d]pyrimidin-1-yl)octahydropentalen-2-yl)acrylamide; 

(E)- 1 -(5-(4-amino-3-(4-phenoxyphenyl)- 1 H-pyrazolo [3,4-d]pyrimidin- 1-yl)-5,6

dihydrocyclopenta[c]pyrrol-2(1 H,3H,4H)-yl)-4-(dimethylamino)but-2-en- 1-one; 

5 (E)- 1 -(6-(4-amino-3 -(4-phenoxyphenyl)- 1 H-pyrazolo [3,4-d]pyrimidin- 1

yl)hexahydro- 1 H-cyclopenta[c]pyridin-2(3H)-yl)-4-(dimethylamino)but-2-en- 1

one; 

(E)- 1 -(6-(4-amino-3 -(4-phenoxyphenyl)- 1 H-pyrazolo [3,4-d]pyrimidin- 1-yl)-3 

azabicyclo [3.2.0]heptan-3 -yl)-4-(dimethylamino)but-2-en- 1-one; 

10 (E)- 1 -(5 -(4-amino-3 -(4-phenoxyphenyl)- 1 H-pyrazolo [3,4-d]pyrimidin- 1-yl)

3,4,6,7-tetrahydro- 1 H-cyclopenta[c]pyridin-2(5 H)-yl)-4-(dimethylamino)but-2

en-I-one; 

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

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

15 (E)- 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(1 H,3 H,4H)-yl)-4-(dimethylamino)but-2-en- 1

one; 

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

yl)hexahydro- 1 H-cyclopenta[c]pyridin-2(3 H)-yl)-4-(dimethylamino)but-2-en- 1

20 one; 

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

3 -azabicyclo [3.2. 0]heptan-3 -yl)-4-(dimethylamino)but-2-en- 1-one; 

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

3,4,6,7-tetrahydro-1H-cyclopenta[c]pyridin-2(5H)-yl)-4-(dimethylamino)but-2

25 en-1-one; 

1-(5 -(4-amino-3 -(4-benzoylphenyl)- 1 H-pyrazolo [3,4-d]pyrimidin- 1

yl)hexahydrocyclopenta[c]pyrrol-2(1 H)-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-phenylbenzamide; 

30 4-(1-(2-acryloyloctahydrocyclopenta[c]pyrrol-5-yl)-4-amino- 1 H-pyrazolo [3,4

d]pyrimidin-3-yl)-N-methyl-N-phenylbenzamide; 

4-(1 -(2-acryloyloctahydrocyclopenta[c]pyrrol-5 -yl)-4-amino- 1 H-pyrazolo [3,4

d]pyrimidin-3-yl)-2-methyl-N-phenylbenzamide 
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4-( 1-(2-acryloyloctahydrocyclopenta[c]pyrrol-5 -yl)-4-amino-l1H-pyrazolo [3,4

d]pyrimidin-3 -yl)-2-methoxy-N-phenylbenzamide; 

4-( 1-(2-acryloyloctahydrocyclopenta[c]pyrrol-5-yl)-4-amino- 1H-pyrazolo [3,4

d]pyrimidin-3 -yl)-N,2-dimethyl-N-phenylbenzamide; 

5 4-( 1-(2-acryloyloctahydrocyclopenta[c]pyrrol-5-yl)-4-amino-1I-pyrazolo [3,4

d]pyrimidin-3 -yl)-2-methoxy-N-methyl-N-phenylbenzamide; 

4-(l1-(2-acryloyloctahydrocyclopenta[c]pyrrol-5 -yl)-4-amino- 1 H-pyrazolo [3,4

d]pyrimidin-3 -yl)-2-methyl-N-(pyridin-2-yl)benzamide; 

4-(l1-(2-acryloyloctahydrocyclopenta[cjpyrrol-5 -yl)-4-amino- 1 H-pyrazolo [3,4

10 d]pyrimidin-3 -yl)-2-methoxy-N-(pyridin-2-yl)benzamide; 

4-( 1-(2-acryloyloctahydrocyclopenta[c]pyrrol-5-yl)-4-amino- 1 H-pyrazolo [3,4

d]pyrimidin-3 -yl)-2-methyl-N-(4-methylpyridin-2-yl)benzamide; 

4-(l1-(2-acryloyloctahydrocyclopenta[clpyrrol-5-yl)-4-amino- 1 H-pyrazolo [3,4

d]pyrimidin-3 -yl)-2-methyl-N-(4-(trifluoromethyl)pyridin-2-yl)benzamide; 

15 4-(l1-(2-acryloyloctahydrocyclopenta[c]pyrrol-5 -yl)-4-amino- 1 H-pyrazolo [3,4

d]pyrimidin-3 -yl)-2-methoxy-N-(4-(trifluoromethyl)pyridin-2-yl)benzamide; 

4-( 1-(2-acryloyl- 1,2,3,4,5 ,6-hexahydrocyclopenta[c] pyrrol-5 -yl)-4-amino- 1 H

pyrazolo [3 ,4-d]pyrimidin-3 -yl)-N-phenylbenzamide; 

4-(l1 -(1 -acryloyloctahydrocyclopenta[b]pyrrol-5 -yl)-4-amino- 1 H-pyrazolo [3,4

20 d]pyrimidin-3 -yl)-N-phenylbenzamide; 

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

pyrazolo [3 ,4-d]pyrimidin-3 -yl)-N-phenylbenzamide; 

(E)-4-(4-amino- 1 -(2-(4-(dimethylamino)but-2

enoyl)octahydrocyclopenta[c]pyrrol-5-yl)- 1 H-pyrazolo [3 ,4-d]pyrimidin-3-yl)

25 N-phenylbenzamide; 

(E)-4-(4-amino- 1 -(2-(4-(cyclopropyl(methyl)amino)but-2

enoyl)octahydrocyclopenta[c]pyrrol-5 -yl)- 1 H-pyrazolo [3 ,4-d]pyrimidin-3 -yl)

N-phenylbenzamide; 

(Z)-4-(4-amino- 1 -(2-(2-cyano-3 

30 cyclopropylacryloyl)octahydrocyclopenta[c]pyrrol-5 -yl)- 1 H-pyrazolo [3,4

d]pyrimidin-3 -yl)-N-phenylbenzamide; 

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-2-en- 1 -one; 
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4-(1-(2-acryloyloctahydrocyclopenta[c]pyrrol-5-yl)-4-amino- 1 H-pyrazolo[3,4

d]pyrimidin-3-yl)-N-(5-chloropyridin-2-yl)benzamide; 

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

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

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

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

1-(5-(4-amino-3 -(4-((3,4-dihydroisoquinolin-2(1 H)-yl)methyl)phenyl)- 1 H

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

en-1-one; 

10 1-(5-(4-amino-3 -(4-((tetrahydrofuran-2-yl)oxy)phenyl)- 1 H-pyrazolo [3,4

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

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

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

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

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

1-(5-(4-amino-3-(4-((dimethylamino)methyl)phenyl)- 1 H-pyrazolo[3,4

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

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

pyrazolo[3,4-d]pyrimidin-3-yl)benzyl)acetamide; 

20 1-(5-(4-amino-3-(4-(2-morpholino&thoxy)phenyl)- 1 H-pyrazolo[3,4-d]pyrimidin

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

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

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

1-(5 -(4-amino-3 -(4-((3,4-dihydroisoquinolin-2(1 H)-yl)methyl)phenyl)- 1 H

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

en-1-one; 

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

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

1-(5-(4-amino-3-(4-((hexahydro- 1 H-isoindol-2(3H)-yl)methyl)phenyl)- 1 H

30 pyrazolo[3,4-d]pyrimidin- 1 -yl)hexghydrocyclopenta[c]pyrrol-2(1 H)-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]pyrrol-2(1 H)-yl)prop-2-en- 1-one; 
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-(5-(4-amino-3-(4-((1,1 -dioxidobenzo[d]isothiazol-2(3H)-yl)methyl)phenyl)- 1 H

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

1-one; 

2-(4-(1-(2-acryloyloctahydrocyclopenta[c]pyrrol-5-yl)-4-amino- 1H-pyrazolo[3,4

5 d]pyrimidin-3-yl)benzyl)isoindolin- 1-one.  

4. A pharmaceutical composition comprising a therapeutically effective amount of a 

compound of Formula (I) as claimed in claim 1 and one or more pharmaceutically 

acceptable carriers, diluents or excipients.  

10 
5. Use of a compound of Formula (I) according to any of the preceding claims in 

preparation of a medicament for the treatment of a disease, disorder or condition, 

which would benefit from inhibition of tyrosine kinase (s).  

6. A method for the treatment of a disease, disorder or condition, which would benefit 

15 from inhibition of tyrosine kinase (s), which comprises administering a therapeutically 

effective amount of compound of Formula (I) or its pharmaceutical composition as 

defined in any one of claims 1 to 4 to a patient or subject in need thereof.  

7. Use of the compound of formula (I) as claim in claim 1 and a suitable 

pharmaceutically acceptable agent selected from anti-cancer and anti-inflammatory 

20 agents or their pharmaceutically acceptable salts for the treatment of autoimmune and 

allergic disorders.  

8. The use of claim 7 wherein the pharmaceutically acceptable agent selected from anti

cancer and anti-inflammatory agents or their pharmaceutically acceptable salts is 

selected from agents for treatment of rheumatoid arthritis, systemic lupus 

25 erythromatosis, scleroderma, asthma, allergic rhinitis, allergic eczema, B-cell 

lymphoma, multiple sclerosis, juvenile rheumatoid arthritis, juvenile idiopathic 

arthritis, inflammatory bowel disease, graft versus host disease, psoriatic arthritis, 

ankylosing spondylitis and uveritis, B cell lymphoma, multiple sclerosis, diffuse large 
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B-cell lymphoma, follicular lymphoma or chronic lymphocytic leukemia and B-cell 

prolymphocytic leukemia.  
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