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N-CONTAINING HETEROARYL DERIVATIVES AS JAK3

KINASE INHIBITORS

Abstract
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N-containing heteroaryl derivatives of formula I or II, wherein the meanings
for the various substituents are as disclosed in the description. These compounds are

useful as JAK, particularly JAK3, kinase inhibitors.
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N-containing heteroaryl derivatives as JAK3 kinase inhibitors

Field of the invention

The present invention relates to a new series of N-containing heteroaryl derivatives, as well as to processes

for their preparation, to pharmaceutical compositions comprising them and to their use in therapy.

Background of the invention

The Janus kinases (JAKs) are cytoplasmic protein tyrosine kinases that play pivotal roles in pathways that
modulate cellular functions in the lympho-hematopoietic system that are critical for cell proliferation and cell survival.
JAKs are invoived in the initiation of cytokine-triggered signaling events by activating through tyrosine
phosphorylation the signal transducers and activators of transcription (STAT) proteins. JAK/STAT signaling has been
implicated in the mediation of many abnormal immune responses such as transplant rejection and autoimmune
diseases, as well as in solid and hematologic malignancies such as leukemias and lymphomas and in
myeloproliferative disorders, and has thus emerged as an interesting target for drug intervention.

Four members of the JAK family have been identified so far: JAK1, JAK2, JAK3 and Tyk2. Unlike JAKT,
JAK2 and Tyk2, whose expression is ubiguitous, JAKS is mainly found in hematopoietic cells. JAK3 is associated in
a non-covalent manner with the yc subunit of the receptors of {L-2, IL-4, IL-7, IL-9, IL-13 and IL-15. These cytokines
play an important role in the proliferation and differentiation of T lymphocytes. JAK3-deficient mouse T cells do not
respond to IL-2. This cytokine is fundamental in the regulation of T lymphocytes. In this regard, it is known that
antibodies directed against the IL-2 receptor are able to prevent transplant rejection. In patients with X severe
combined immunodeficiency (X-SCID), very low levels of JAK3 expression as well as genetic defects in the yc
subunit of the receptor have been identified, which indicates that immunosuppression is a consequence of an
alteration in the JAK3 signaling pathway.

Animal studies have suggested that JAK3 not only plays a critical role in T and B lymphocyte maturation,
but also that JAK3 is required to maintain lymphecyte function. Modulation of the immunological activity through this
new mechanism can prove useful in the treatment of T cell proliferative disorders such as transplant rejection and
autoimmune diseases.

JAK3 has also been shown to play an important role in mast cells, because antigen-induced degranulation
and mediator release have been found to be substantially reduced in mast cells from JAK3 deficient mice. JAK3
deficiency does not affect mast cell proliferation nor IgE receptor expression leveis. On the other hand, JAK3-/- and
JAK3+/+ mast cells contain the same intracellufar mediators. Therefore, JAK3 appears to be essential in the IgE-
induced release of mediators in mast cells and its inhibition would be, thus, an effective treatment for allergic
reactions.

In conclusion, JAK3 kinase inhibitors have been recognised as a new class of effective immunosuppressive

agents useful for transplant rejection prevention and in the treatment of immune, autoimmune, inflammatory and
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proliferative diseases such as psoriasis, psoriatic arthritis, rheumatoid arthritis, multiple sclerosis, inflammatory bowel
diseases, systemic lupus erythematosus, type | diabetes and complications from diabetes, allergic reactions and
leukemia (see e.g. O'Shea J.J. et al, Nat. Rev. Drug. Discov. 2004, 3(7):555-64; Cetkovic-Cvrije M. et al, Curr.
Pharm, Des. 2004, 10(15):1767-84; Cetkovic-Cvrije M. et al, Arch. Immunol. Ther. Exp. (Warsz), 2004, 52(2):69-82).

Accordingly, it would be desirable to provide novel compounds that are capable of inhibiting JAK/STAT
signaling pathways, and in particular which are capable of inhibiting JAK3 activity, and which are good drug
candidates. Compounds should exhibit good activity in in vitro and in vivo pharmacological assays, good oral
absorption when administered by the oral route, as well as be metabolically stable and exhibit a favourable

pharmacokinetic profile. Moreover, compounds should not be toxic and exhibit few side effects.

Description of the invention

One aspect of the invention relates to a compound of formula § or 1t
N N
/ R / R
AQ N /e A@ N ;e
OF 1 = P =
R Re R ! O
2 W N/ 4 2 W \
R R :
! R5 ! RS R6

wherein

A is carbon and B is nitrogen, or A is nitrogen and B is carbon;

Wis CHorN,;

R: and R independently are hydrogen, Ci.alkyl, haloCi4alkyl, hydroxyC..alkyl, cyanoCi.salkyl,
CrualkoxyCy.4alkyl, halogen, <CN, ~ORg or —SRs;

Rsis Ciaalkyl, Re-Cs.salkyl, Cysor Cy~Ciaalkyl, wherein Cy: and Cy; are optionally substituted with one or
more R,

Re is hydrogen, Ciualkyl, haloCiaalkyl, CisalkoxyCosalkyl, hydroxyC:.aalkyl, cyanoCi4alkyl,
RisRN-Cocalkyl,  Ri3CONR;-Coaalkyl,  RiRINCO-Cosalkyl,  RiRNCONRs-Cesalkyl,  R13CONR;-Cosalkyl,
R1:S0:NR7-Co.salkyl, ~OR12 or Cy-Cosalkyl; wherein Cy,is optionally substituted with one or more Ryy;

Rs is hydrogen, Cy.alkyl, haloCisalkyl, Cs.salkoxyCi.calkyl, hydroxyCialkyl, cyanoC-.alkyl, halogen, ~CN,
-0ORy3, =NR;R13, or Cy»-Co.salkyl, wherein Cy; is optionally substituted with one or more Ris;

Rs is hydrogen, Cisalkyl, CisalkoxyCiaalkyl, hydroxyCiualkyl, Ri2R:N-Ciaalkyl, RisCO-Coucalkyi,
Ri6COx-Cogalkyl, RisCO-C-Craalkyl, cyanaCiasalkyl, Cys or Cy-Cisalkyl, wherein Cy; and Cy, are optionally
substituted with one or more Ry;;

Ry is hydrogen or Cy.qalkyi;

Rsis hydrogen, C-.satkyl, haloCi.calkyl, hydroxyCs.salkyl, or C+..alkoxyCs.salkyl;
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Rq is halogen, -CN, =CONR/R+;, ~COR 15, =CO2R 12, =OR1z, =OCONR:R 13, =SO2R 12, =SO;NR7R 15, -NRsR7,
~NR7COR s, -NR,CONR7R 12, =NR7CO2R13 or =NR7SO:R13;

Riois Ci.4alkyl or Re-Cosalkyl;

Ry is Ciualkyl, haloCi.aalkyl, CisalkoxyCiraalkyl, hydroxyCi.alkyl, cyanoCialkyl, halogen, ~CN,
-CONRsRy;, -CORy, —COsRis, —ORis, -OCONRsRie, ~SOzRis, =SONRsRis, =NRsRi,, —NR;CORig4,
~NR;CONR7R 14, -NR7COR15 or -NR7SO2R 5,

R12 is hydrogen or Rys;

Ris is Cysalkyl, haloCiaalkyl, CisalkoxyCs.salkyl, hydroxyCisalkyl, cyanoCi.calkyl, Cy~Cosatkyl or RisR7N-
Cr.salkyl; wherzin Cy.is optionally substituted with one or more R

Ris is hydrogen or Ris;

Ris is Crsalkyl, haloCiaalkyl, Cy.salkoxyCraalkyl, hydroxyCisalkyl or cyanoCi.aalkyt;

Ris is Ci.salkyl, haloCs.salkyl, Cs.salkoxyCisalkyl or cyanoCi.salkyl;

Cys is a 3- to 7-membered monocyclic or 6- to 11-membered bicyclic ring, which is saturated, partially
unsaturated or aromatic, and which is carbocyclic or heterocyclic containing from 1 to 4 heteroatoms independently
selected from N, S and O, wherein said ring is bonded to the rest of the molecule through any available C atom, and
wherein one or more C or S ring atoms are optionally oxidized forming CC, SO or SO;; and

Cy: is a 3- to 7-membered monocyclic or 6- to 11-membered bicyclic ring, which is saturated, partially
unsaturated or aromatic, and which is carbocyclic or heterocyclic containing from 1 to 4 heteroatoms independentiy
selected from N, S and O, wherein said ring is bonded to the rest of the molecule through any available C or N atom,
and wherein one or more C or S ring atoms are optionally oxidized forming CO, SO or SO;

The compounds of formula | or Il are JAK, particularly JAK3, kinase inhibitors and therefore can be useful
for the treatment or prevention of any disease mediated by JAKs, and particularly JAKS.

Thus, another aspect of the invention relates to a compound of formula i or i
/N R /N R
AQ N ;e AQ N ;e
O Y - OF =
R { Rs R O
2 W N/ 4 2 _ W N
R : R :
1 Rs 1 R5 RG

wherein

Ais carbon and B is nitrogen, or A is nitrogen and B is carbon;

Wis CHorN;

Ri and R; independently are hydrogen, Ciaalkyl, haloCrsalkyl, hydroxyCiaalkyl, cyanoCi..alkyl,
C.4alkoxyCi.4alkyl, halogen, -CN, -ORg or -SRs;

Rs is Ciaalkyl, Re-Cisalkyl, Cys or Cy,-Ci.calkyl, wherein Cyy and Cy; are optionally substituted with one or

more Ry
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Ry is hydrogen, Cisalkyl, haloCisalkyl, CisalkoxyCisalkyl, hydroxyCs.salkyl, cyanoCisalkyl,
Ri2RiN-Cgaalkyl,  R::CONRz-Coaalkyl,  R13R;NCO-Coaalkyl,  RizR/NCONR7-Coualkyl,  R:3CONR»-Co.alkyl,
R13S0:NR7-Co.aalkyl, =OR1; or Cy»-Co.salkyl; wherein Cy»is optionally substituted with one or more Ri1;

Rs is hydrogen, Ci.qalkyl, haloCi.calkyl, C+.zalkoxyCiualkyl, hydroxyCi.salkyl, cyanoC+.salkyl, halogen, —=CN,
~-OR12, =NR7R1z, or Cys-Cealkyl, wherein Cy; is optionally substituted with one or more Ry,

Re is hydrogen, Ciaalkyl, Ci.alkoxyCrsalky!, hydroxyCisalkyl, R1:RsN-Cisalkyl, RigCO-Coaalkyi,
R16C0,-Co.aalkyl, RisCO-O-Ciqalkyl, cyanoCisalkyl, Cyi or Cy,-Ci.calkyl, wherein Cy; and Cy, are optionally
substituted with one or more Ry,

Ry is hydrogen or Cisalkyl;

Rsis hydrogen, Ci..alkyl, haloCsalkyl, hydroxyC:.salkyl, or Cs.aalkoxyCi.calkyl;

Rsis halogen, -CN, ~CONR7R 13, =COR13, =CO2R 15, =OR1z, “OCONR7R13, ~SO;R 135, =SO;NR;R12, =NR7R12,
~-NR;COR1; -NR;CONR:R 1, =NR;CO2R 13 or ~NR7SO;R+3;

Riois Ciaalkyl or Re-Co.salkyl;

Ri is Cisalkyl, haloCiaalkyl, Ci.calkoxyCiaalkyl, hydroxyCisalkyl, cyanoCs.salkyl, halogen, —-CN,
-CONR/R1, —CORi;, ~COsR:s, —ORis, —OCONRiRy, =SOsR1s, =SO:NRRis, —=NRiRi, =NR7CORig,
~NR7CONR7R1z, =NR7CO2R15 or -NR7SO2R 135,

R is hydrogen or Ry,

Ry is Cisalkyl, haloCi.salkyl, Cs.calkoxyCi.calkyl, hydroxyCisalkyl, cyanoCisalkyl, Cyz-Coaalkyl or RisR7N-
C.4alkyl; wherein Cy;is optionally substituted with one or more Riy;

R1 is hydrogen or Ris;

Risis Craalky!, haloCuaalkyl, CrsalkoxyCiqalkyl, hydroxyCialkyl or cyanoCi.salkyl;

R1s is Craalkyl, haloCs.salkyl, Ci.salkoxyC:.salkyl or cyanoC...alkyl,

Cyi is a 3- to 7-membered monocyclic or 6- to 11-membered bicyclic ring, which is saturated, partialiy
unsaturated or aromatic, and which is carbecyclic or heterocyciic containing from 1 to 4 heteroatoms independently
selected from N, S and O, wherein said ring is bonded to the rest of the molecule through any available C atom, and
wherein one or more C or S ring atoms are optionally oxidized forming CO, SO or SO;; and

Cy, is a 3- to 7-membered monocyclic or 6- to 11-membered bicyclic ring, which is saturated, partially
unsaturated or aromatic, and which is carbocyciic or heterocyclic containing from 1 to 4 heteroatoms independently
selected from N, S and O, wherein said ring is bonded to the rest of the molecule through any availabie C or N atom,
and wherein one or more C or S ring atoms are optionally oxidized forming CO, SO or SO;;
for use in therapy.

Another aspect of the invention relates to a pharmaceutical composition which comprises a compound of
formula t or If or a pharmaceutically acceptabile salt thereof and one or more pharmaceutically acceptable excipients.

Another aspect of the present invention relates to the use of a compound of formula | or f or a
pharmaceutically acceptable salt thereof for the manufacture of a medicament for the freatment cr prevention of a
disease mediated by JAKs, particularly JAK3. More preferably, the disease mediated by JAKs, particularly JAKS, is

at least one disease selected from fransplant rejection, immune, autoimmune or inflammatory diseases,
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neurodegenerative diseases, or proliferative disorders. in a further preferred embodiment, the disease mediated by
JAKSs, particularly JAK3, is selected from transplant rejection or immune, autoimmune or inflammatory diseases. In a
further preferred embodiment, the disease mediated by JAKs, particularly JAKS, is a proliferative disorder.

Another aspect of the present invention relates to the use of a compound of formula | or I} or a
pharmaceutically acceptable salt thereof for the manufacture of a medicament for the treatment or prevention of at
least one disease selected from transplant rejection, immune, autoimmune or inflammatory diseases,
neurodegenerative diseases, or proliferative disorders. In a preferred embodiment, the disease is selected from
transplant rejection or immune, autoimmune or inflammatory diseases. in a further preferred embodiment, the
disease is a proliferative disorder.

Another aspect of the present invention relates to the use of a2 compound of formula | or Hl or a
pharmaceutically acceptable salt thereof for the manufacture of a medicament for the treatment or prevention of a
disease selected from transplant rejection, rheumatoid arthritis, psoriatic arthritis, psoriasis, type | diabetes,
complications from diabetes, multiple sclerosis, systemic lupus erythematosus, atopic dermatitis, mast cell-mediated
allergic reactions, inflammatory or autoimmune ocuiar diseases, leukemias, lymphomas, and thromboembolic and
allergic complications associated with leukemias and lymphomas.

Another aspect of the present invention relates to a compound of formula | or I! or a pharmaceutically
acceptable salt thereof for use in the treatment or prevention of a disease mediated by JAKs, particularly JAK3. More
preferably, the disease mediated by JAKs, particularly JAK3, is at least one disease selected from transplant
rejection, immune, autoimmune or inflammatory diseases, neurodegenerative diseases, or proliferative disorders. In
a further preferred embodiment, the disease mediated by JAKs, particularly JAK3, is selected from transplant
rejection or immune, autoimmune or inflammatory diseases. In a further preferred embodiment, the disease
mediated by JAKSs, particularly JAK3, is a proliferative disorder.

Another aspect of the present invention relates to a compound of formuta | or I} or a pharmaceuticaliy
acceptable salt thereof for use in the treatment or prevention of at least one disease selected from transplant
rejection, immune, autoimmune or inflammatory diseases, neurodegenerative diseases, or proliferative disorders. in
a preferred embodiment, the disease is selected from transplant rejection or immune, autoimmune or inflammatory
diseases. in a further preferred embodiment, the disease is a proliferative disorder.

Another aspect of the present invention relates to a compound of formuta | or It or a pharmaceutically
acceptable salt thereof for use in the treatment or prevention of a disease selected from transplant rejection,
rheumatoid arthritis, psoriatic arthritis, psoriasis, type | diabetes, complications from diabetes, multiple sclerosis,
systemic lupus erythematosus, atopic dermatitis, mast celi-mediated allergic reactions, inflammatory or autoimmune
ocuiar diseases, leukemias, lymphomas, and thromboembolic and allergic compiications associated with ieukemias
and lymphomas.

Another aspect of the present invention relates to the use of a compound of formula t or §§ or a
pharmaceutically acceptable salt thereof for the treatment or prevention of a disease mediated by JAKs, particularly
JAKS. More preferably, the disease mediated by JAKs, particularly JAKS, is at least one disease selected from

transplant rejection, immune, autoimmune or inflammatory diseases, neurodegenerative diseases, or proliferative
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disorders. In a further preferred embodiment, the disease mediated by JAKs, particularly JAKS, is selected from

transplant rejection or immune, autoimmune or inflammatory diseases. In a further preferred embodiment, the

disease mediated by JAKs, particulatty JAK3, is a proliferative disorder.

Another aspect of the present invention relates to the use of a compound of formula | or Il or a
pharmaceutically acceptable salt thereof for the freatment or prevention of at least one disease selected from
transplant rejection, immune, autoimmune or inflammatory diseases, neurodegenerative diseases, or proliferative
disorders, In a preferred embodiment, the disease is selected from transplant rejection or immune, _autoimmune or
inflammatory diseases. In a further preferred embodiment, the disease is a proliferative disorder.

Another aspect of the present invention relates o the use of a compound of formuta | or If or a
pharmaceutically acceptable salt thereof for the treatment or prevention of a disease selected from transplant
rejection, rheumatoid arthritis, psoriatic arthritis, psoriasis, type | diabetes, complications from diabetes, multiple
sclerosis, systemic lupus erythematosus, atopic dermatitis, mast cell-mediated aliergic reactions, inflammatory or
autoimmune ocular diseases, leukemias, lymphomas, and thromboembolic and allergic complications associated
with leukemias and lymphomas.

Another aspect of the present invention reiates to a method of treating or preventing a disease mediated by
JAKs, particuiarly JAK3, in a subject in need thereof, especially a human being, which comprises administering to
said subject an amount of a compound of formula | or Il or a pharmaceutically acceptable salt thereof effective to
treat said disease. More preferably, the disease mediated by JAKs, particularly JAKS, is at least one disease
selected from transpiant rejection, immune, autoimmune or inflammatory diseases, neurodegenerative diseases, or
proliferative disorders. In a further preferred embodiment, the disease mediated by JAKs, particularly JAK3, is
selected from transplant rejection or immune, autoimmune or inflammatory diseases. in a further preferred
embodiment, the disease mediated by JAKs, particutarly JAK3, is a proliferative disorder.

Another aspect of the present invention relates to a method of treating or preventing at least one disease
selected from transplant rejection, immune, autoimmune or inflammatory diseases, neurodegenerative diseases, or
proliferative disorders in a subject in need thereof, especially a human being, which comprises administering to said
s_ubject an amount of a compound of formula § or Il or a pharmaceutically acceptable salt thereof effective to treat

said disease. In a preferred embodiment, the disease is selected from transplant rejection or immune, autoimmune

“or inflammatory diseases. In a further preferred embodiment, the disease is a proliferative disorder.

Another aspect of the present invention relates to a method of treating or preventing a disease selected
from transplant rejection, rheumatoid arthritis, psoriatic arthritis, psoriasis, type | diabetes, complications from
diabetes, multiple sclerosis, systemic lupus erythematosus, atopic dermatitis, mast cell-mediated aliergic reactions,
inflamamtory or autoimmune ocular diseases, leukemias, lymphomas, and thromboembolic and allergic
complications associated with leukemias and lymphomas in a subject in need thereof, especially a human being,
which comprises administering to said subject an amount of a compound of formula | or Il or a pharmaceutically
acceptabie salt thereof effective to treat said disease.

Another aspect of the present invention relates to a process for the preparation of a compound of formula |

or Il as defined above, which comprises:



2014201789 26 Mar 2014

wl

10

7

(a) for a compound of formula [, reacting a compound of formula VI with a compound of formuia il
H.N  Rs

w

N%

B N Rs—NCS

@
A

Rz

o

R
“N
H

Vi ]
wherein A, B, W, Ry, Ry, Rs Rq and Rs have the meaning previously described in relation with a compound of formula
forll; or

{b) for a compound of formula |, reacting a compound of formula Vi with a compound of formula IV

HoN - Rs

9!

w

_
J\@N -

/B\A/

e

R,

R3
N
H

Vi v
wherein A, B, W, R, Ry, Rz Rs and Rs have the meaning previously described in relation with a compound of formula
torll; or
(c} when in a compound of formula lf Rz is hydrogen {a compound of formula a}, reacting a compound of

formula Vi, as defined abave, with a synthetic equivalent for the CO synthon.

H
[
@]
Q/\ /W
N—\ /
,
R N

B@N

(QA

Rz

Ri

lla
wherein A, B, W, Ry, Rz, Ry and Rs have the meaning previously described in relation with a compound of formula |

orlf; or
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(d) when in a compound of formula Hl R is other than hydrogen, reacting a compound of formula lia with a
compound of formula V (Re-X) in the presence of a base, wherein X is a leaving group; or

(e) converting, in one or a plurality of steps, a compound of formula | or 1l into anather compound of formula
torll

In the above definitions, the term C1.s alkyl, as a group or part of a group, means a straight or branched alkyl
chain which contains from 1 to 5 carbon atoms and includes among others the groups methyl, ethyl, propwi,
isopropyl, butyl, isobuty!, sec-butyl, tert-butyl, pentyl and iso-pentyl. Likewise, the term Ci.: alkyl, as a group or part of
a group, means a straight or branched alkyl chain which contains from 1 to 4 carbon atoms and includes the groups
methyt, ethyl, propyl, isopropy!, butyl, isobutyl, sec-butyl and tert-butyl.

A Cisalkoxy group, as a group or part of a group, means a group of formula -OC:.calkyl, wherein the C:.
«.alkyl moiety has the same meaning as previously described. Examples include methoxy, ethoxy, propoxy,
isopropoxy, butoxy, isobutoxy, sec-butoxy and tert-butoxy.

A Cr.aalkoxyCs.salkyl group means a group resuiting from the replacement of one or more hydrogen atoms
from a Cialkyl group with one or more Cisalkoxy groups as defined above, which can be the same or different,
Examples include, among others, the groups methoxymethyl, ethoxymethyl, propoxymethyl, isopropoxymethy!,
butoxymethyl, isobutoxymethyl, sec-butoxymethyl, tert-butoxymethyl, dimethoxymethyl, 1-methoxyethyl, 2-
methoxyethyl, 2-ethoxyethyl, 1,2-diethoxyethyl, 1-butoxyethyl, 2-sec-butoxyethyl, 3-methoxypropyl, 2-butoxypropyl,
1-methoxy-2-ethoxypropyl, 3-tert-butoxypropyl and 4-methoxybutyi.

Halogen or its abbreviation haio means fiuoro, chloro, bromo or iodo.

A haloC.salkyl group means a group resuliing from the replacement of ane or more hydrogen atoms from a
Cisalkyl group with one or more halogen atoms (i.e. fluoro, chioro, bromo or iodc), which can be the same or
different. Examples inciude, among others, the groups trifiluoromethyl, fluoromethyl, 1-chicroethyl, 2-chloroethyi, 1-
fluoroethyl, 2-flucroethyl, 2-bromoethyl, 2-iodoethyl, 2,2.2-triftuoroethyl, pentafluoroethyl, 3-fluoropropyt, 3-
chloropropyl, 2,2,3,3-tetraftuoropropyl, 2,2,3,3,3-pentafluoropropyl, heptafluoropropyl, 4-fluorobutyl, nonafluorobutyl,
1-chloro-2-fluoroethyl and 2-bromo-1-chloro-1-fluoropropyl.

A hydroxyCrsalky! group means a group resulting from the replacement of one or more hydrogen atoms
from a Ciaalkyl group with one or more hydroxy groups. Examples include, among others, the groups
hydroxymethyl, 1-hydroxyethyl, 2-hydroxyethy!, 12-dihydroxyethyl, ~3-hydroxypropyl, 2-hydroxypropyl, 1-
hydroxypropyl, 2,3-dihydroxypropyl, 4-hydroxybutyl, 3-hydroxybutyl, 2-hydroxybutyl and 1-hydroxybuty!.

A cyanoCiualkyl group means a group resulting from the replacement of one or more hydrogen atoms from
a Ciaalkyl group with one or more cyano groups. Examples include, among others, the groups cyanomethy!,
dicyanomethyl, 1-cyancethyl, 2-cyanoethyl, 3-cyanopropyl, 2,3-dicyanopropy! and 4-cyanobutyl.

A haloC1.salkoxy group means a group resulting from the replacement of one or more hydrogen atoms from
a Ci alkoxy group with one or more halogen atoms (i.e. fluoro, chiore, bromo or iodo), which can be the same or
different. =xamples include, among others, the groups trifluoromethoxy, fluoromethoxy, 1-chloroethoxy, 2-

chioroethoxy, 1-fluoroethoxy, 2-fluoroethoxy, 2-bromoethoxy, 2-iodoethoxy, 2,2,2-trifluorcethoxy, pentafiuorosthoxy,
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3-fluoropropoxy, 3-chloropropoxy, 2,2,3 3-tetraflucropropoxy, 2,2,3,3,3-pentafluoropropoxy, heptafluoropropoxy, 4-
fluorobutoxy, nonafluorobutoxy, 1-chloro-2-fluoroethoxy and 2-bromo-1-chloro-1-flucropropoxy.

The term Gy alky! indicates that the alkyl group is absent.

Thus, the term Re~Cous alkyt includes Re and Rq-Ci.. alkyl. The term Rs-Cq.4 alkyl relates to a group resulting
from the substitution of one hydrogen atom of a C+.4 alkyl group with one Rq group.

The terms Ri:R/N-Co.salkyl, RisCONRCoualkyl, R1sRINCO-Coualkyl, R12RNCONR;-Ce.salkyl, R1:CONR:-
Cosalkyl, Ri:SONR»>-Cpaalkyl, R1sCO-Cosalkyl and R1sCO2-Coaqalkyl include -NR7R:z and Ri;R/N-Ciaalkyl, -
NR,COR13 and RizCONRs-Ciaalkyl, -CONR7R13 and R1sR/NCO-Ci..alkyl, -NR:CONRsR12 and R12R/NCONR;-C-.
salkyl, -NR7CO:R1z and Ri3CO:NR»Craalkyl, -NR:SO:R13 and Ri:SO,NRs-Cialkyl, -CORss and RisCO-Cisalkyl,
and -CO2Rs and R15CO,-Cy..alkyl, respectively.

A group RizR7N-Craalkyl, RisRiN-Ciaalkyl, RisCONR7-Ciaalky!, Ri3R/NCO-Crsalkyl, Ri;R;NCONR;-C-.
«alkyl, R1zCONR;-Co.salkyl, R13:S02NR7-C-.salkyl, R15C0O-Ci.salkyl, R1sCO»Craalkyl or RigCO-0-Ci4alkyl means a
group resulting from the replacement of one hydrogen atom from a Cs..alkyl group with one -NRsR1;, -NR7Ry4, -
NR;CORy;, -CONR7R13, -NR;CONRsR1z -NR;COzR1; -NR;SO:R13 , -CORys, -CO;R+s or —OCORy; group,
respectively.

A Cy; group refers to a 3- to 7-membered monacyclic or 6- to 11-membered bicyclic carbocyclic or
heterocyclic ring, which is saturated, partially unsaturated or aromatic. When heterocyclic, it contains from 1 to 4
heteroatoms independently selected from N, S and O. Bicyclic rings are formed either by two rings fused through two
adjacent C or N atoms, or through two non-adjacent C or N atoms forming a bridged ring, or else they are formed by
two rings bonded through a single common C atom forming a spiro ring. Cy: is bonded to the rest of the molecule
through any avallable C atom. When Cy; is saturated or partially unsaturated, one or more C or S atoms of said ring
are optionally oxidized forming CO, SO or SO; groups. Cy; is optionally substituted as disclosed above in the
definition of a compound of formula | or Il said substituents can be the same or different and can be placed on any
availabie position of the ring system.

A Cy, group refers to a 3- to 7-membered monocyclic or 6- to 11-membered bicyclic carbocyciic or
heterocyclic ring, which is saturated, partially unsaturated or aromatic. When heterocyclic, it contains from 1 to 4
heteroatoms independently selected from N, S and C. Bicyclic rings are formed either by two rings fused through two
adjacent C or N atoms, or through two non-adjacent C or N atoms forming a bridged ring, or else they are formed by
two rings bonded through a single common C atom forming a spiro ring. Cyz is bonded to the rest of the molecuie
through any available C or N atom. When Cy; is saturated or partially unsaturated, one or more C or S atoms of said
ring are optionally oxidized forming CO, SO or SO, groups. Cy; is optionally substituted as disclesed above in the
definition of a compound of formula | or I}, said substituents can be the same or different and can be placed on any
availabe position of the ring system.

Examples of either Cys or Cy, include, among others, cyciopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cycloheptyl, azetidinyl, aziridinyl, oxiranyl, oxetanyl, imidazolidinyl, isothiazolidinyl, isoxazolidinyl, oxazoiidinyt,
pyrazolidinyl, pyrrolidinyl, thiazolidinyl, dioxanyl, morpholinyl, thiomorpholinyl, 1,1-dioxothiomorphofinyl, piperazinyl,
homopiperazinyl, piperidinyl, pyranyl, tetranydropyranyl, homopiperidinyl, oxazinyl, oxazoliny!, pyrrolinyl, thiazolinyl,
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pyrazolinyl, imidazolinyl, isoxazoiinyl, isothiazolinyl, 2-oxo-pyrrolidinyl, 2-oxo-piperidinyl, 4-oxo-piperidinyl, 2-0x0-
piperazinyl, 2-oxo-1.2-dihydropyridinyl,  2-oxo-1,2-dihydropyrazinyl,  2-oxo-1,2-dihydropyrimidinyl,  3-oxo-2,3-
dihydropyridazyl, phenyl, naphthyl, thienyl, furyl, pyrrolyl, thiazolyl, isothiazolyl, oxazolyl, isoxazolyl, imidazolyl,
pyrazolyl, 1,2,3-triazolyl, 1,2 4-triazolyl, tetrazolyl, 1.3.4-oxadiazolyl, 1,34-thiadiazolyl, 1,2 4-oxadiazolyl, 1,2 4-
thiadiazolyl, pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, benzimidazolyl, benzooxazolyl, benzofuranyl, isobenzofuranyl,
indolyl, isoindolyl, benzothiophenyl, benzothiazolyt, quinalinyf, isoquinolinyl, phtalazinyl, quinazolinyl, quinoxalinyl,
cinoiinyl, naphthyridinyl, indazolyl, imidazopyridinyl, pyrrolopyridinyl, thienopyridinyl,  imidazopyrimidinyl,
imidazopyrazinyl, imidazopyridazinyl, pyrazolopyrazinyl, pyrazolopyridinyl, pyrazolopyrimidinyl, benzo[1,3}dioxolyl,
phtalimidyl, 1-oxo-1,3-dihydroisobenzofuranyl, 1,3-dioxo-1,3-dihydroisobenzofuranyl, 2-oxo-2,3-dihydro-1H-indolyt,
1-0x0-2,3-dihydro-1H-isoindolyl, ~ chromanyl,  perhydroquinolinyl,  1-oxo-perhydroisoquinolinyl, ~ 1-oxo-1,2-
dihydroisoquinolinyl, 4-oxo-3 4-dihydroquinazolinyl, 2-aza-bicyclof2.2.1]neptanyl, 5-aza-bicyclo[2.1.1]hexanyl, 2H-
spiro[benzofuran-3,4"-piperidinyl], 3H-spiro[iscbenzofuran-1,4'-pipendinyl}, 1-oxo-2,8-diazaspirof4.5]decanyl and 1-
oxo-2,7-diazaspiro[4.5]decanyl.

When in the definitions used throughout the present specification for cyclic groups the examples given refer
to a radical of a ring in general terms, for example piperidinyl, tetrahydropyranyl or indolyl, alf the available bonding
positions are included, unless a limitation is indicated in the corresponding definition for said cyclic group, for
example that the ring is bonded through a C atom in Cy:, in Which case such fimitation applies. Thus for example, in
the definitions of Cy,, which do not include any limitation regarding the bonding position, the term piperidinyi includes
1-piperidinyl, 2-piperidinyl, 3-piperidinyl and 4-piperidinyl; tetrahydropyranyl includes 2-tetrahydropyranyl, 3-
tetrahydropyranyt and 4-tetrahydropyranyl; and indolyl includes 1-indolyl, 2-indolyl, 3-indolyl, 4-indolyl, 5-indolyl, 6-
indolyl and 7-indaly!.

In the above definitions of Cy+ and Cy;, when the examples fisted refer to a bicycle in general terms, all
possible dispositions of the atoms are included. Thus, for example, the term pyrazolopyridinyl includes groups such
as 1H-pyrazolo[3,4-blpyridinyl, 1H-pyrazolo[1,5-ajpyridinyl, 1H-pyrazolo[3,4-cipyridinyl, 1H-pyrazoto[4,3-c]pyridinyl
and 1H-pyrazolo[4.3-p]pyridinyl, the term imidazopyrazinyl includes groups such as 1H-imidazo[4,5-bipyrazinyl,
imidazo[1,2-aJpyrazinyl and imidazo{1,5-a}pyrazinyt and the term pyrazolopyrimidinyl includes groups such as 1H-
pyrazolo[3,4-dlpyrimidinyl, 1H-pyrazoio[4,3-dJpyrimidinyt, pyrazoio[t,5-alpyrimidinyl and pyrazoio{1,5-c]pyrimidinyl.

The term Cy,-Coaalkyl inciudes Cy, and Cy,-Ci.alkyl.

A Cy=Ci.ealkyl group means a group resulting from the reptacement of one hydrogen atom from a C.4alkyl
group with one Cy; group. Examples include, among others, the groups (piperidinyl-4-ylymethyl, 2-(piperidinyi-4-
yhethyl, 3-{piperidinyl-4-yl)propyi, 4-(piperidinyi-4-yf)butyl, (tetrahydropyran-4-yl)methyl, 2-{tetrahydropyran-4-yl)ethyl,
3-(tetrahydropyran-4-yl)propyl, 4-(tetrahydropyran-4-ybutyl, benzyl, phenethyl, 3-phenyipropyl, 4-phenylbuty,
(indolinyl-1-yl)methyl, 2-(indolinyl-1-yl)ethyl, 3-(indolinyl-1-yl}propy! and 4-(indaiinyi-1-yl)butyl.

fn the definition of a compound of formula I or I, either A is carbon and B is nitrogen, or A is nitrogen and B

is carbon, Thus, the compounds of formula | or [ include the following types of compounds:
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The expression "optionally substituted with one or more" means that a group can be substituted with one or
more, preferably with 1, 2, 3 or 4 substituents, more preferably with 1, 2 or 3 substituents, and still more preferably
with 1 or 2 substituents, provided that said group has enough positions susceptible of being substituted. The
substituents can be the same or different and are placed on any avaitable position.

in certain embodiments of Cy; mentioned below, a nitrogen atom that can be substituted means a nitrogen
atom that has a hydrogen substituent.

Throughout the present specification, by the term “treatment” is meant eliminating, reducing or ameiiorating
the cause or the effects of a disease. For purposes of this invention treatment includes, but is not limited to,
alleviation, amefioration or elimination of one or more symptoms of the disease; diminishment of the extent of the
disease, stabilized {i.e. not worsening) state of disease; delay or slowing of disease progression; amelioration or
palliation of the disease state; and remission of the disease (whether partial or total).

As used herein, ‘prevention” refers to preventing the occurrence of a disease in a subject that is
predisposed to or has risk factors but does not yet display symptoms of the disease. Prevention includes also
preventing the recurrence of a disease in a subject that has previousiy suffered said disease.

Any formula given herein is intended to represent uniabeled forms as weli as isotopically labeled forms of
the compounds. Isotopically labeled compounds have structures depicted by the formulas given herein except that
one or more atoms are replaced by an atom having a selected atomic mass or mass number. Examples of isotopes
that can be incorporated into compounds of the invention include isotopes of hydrogen, carbon, nitrogen, oxygen,
phosphorous, fluorine, chlorine, and iodine, such as 2H, 3, 'C, 18C, “C, BN, 180, 770, 31P, 32p, 355 18F #C| and
125, respectively. Such isotopically labelled compounds are useful in metabolic studies (preferably with *4C}, reaction
kinetic studies (with, for example ?H or *H), detection or imaging techniques [such as positron emission tomography
(PET) or single- photon emission computed tomography (SPECT)] including drug or substrate tissue distribution
assays, or in radioactive treatment of patients. in particular, an '8F or "'C labeied compound may be particutarty
preferred for PET or SPECT studies. Further, substitution with heavier isotopes such as deuterium (i.e., ?H) may
afford certain therapeutic advantages resuilting from greater metabolic stability, for example increased in vivo half-life

or reduced dosage requirements. Isotopically fabeled compounds of the invention can generally be prepared by
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carrying out the procedures disclosed in the schemes or in the examples and preparations described below by
substituting a readily available isotopically labeled reagent for a non- isotopically labeled reagent. In addition to the
uniabeled form, all isotopically abeled forms of the compounds of formula | and If are included within the scope of
the invention.

Any formuia given herein is also intended fto represent the corresponding tautomers forms. “Tautomer’
refers to alternate forms of a molecule that differ in the position of a proton. Examples include, among others, enol-
keto and imine-enamine tautomers, and the tautomeric forms of heteroaryl groups containing a ~N=CH-NH- ring
atom arrangement, such as pyrazoles, imidazoies, benzimidazoles, triazoles and tetrazoles.

The invention thus relates to the compounds of formula § or If as defined above.

in another embodiment, the invention relates to a compound of formula § or
N N
/ R R

O O, F

OF Ve o OF Y
R Rs R O
2 W N/ 4 2 W . Yo
R R :
1 R5 1 R5 RG

wherein

Ais carbon and B is nitrogen, or A is nitrogen and B is carbon;

Wis CHorN;

R: and R; independently are hydrogen, Cialkyl, haloCisalkyl, hydroxyCi.salkyl, cyanoCi.alkyl,
Cr.salkoxyCi.4alkyl, halogen, —=CN, =ORg or -SRg;

Rz is Ciaalkyl, Re-Craalkyl, Cy; or Cy-Cisalkyl, wherein Cy1 and Cy; are optionally substituted with one or
more Ry;

Ri¢ is hydrogen, Cisalkyl, haloCizalkyl,  CisalkoxyCisalkyl, hydroxyCiaalkyl, cyanoCiaalkyl,
RiR7N-Coaalkyl,  RizCONR»-Cosalkyl,  R1uR/NCO-Coasalkyl,  Riz2RINCONR2-Cosalkyl,  R:3CO:NRy-Co.salkyl,
R13S0:NR>-Co.aalkyl, =OR4, ar Cy,-Couaalkyl; wherein Cy»is optionally substituted with one or more Ry5;

R: is hydrogen, Ci.salkyl, haioCy.salkyl, CialkoxyCiaalkyl, hydroxyCi.salkyl, cyanoCi.alkyl, halogen, —CN,
~0OR1y, =NR7R1, or Cy-Co.salkyl, wherein Cy, is optionaily substituted with one or more Ri;;

R; is hydrogen, Ci.alkyl, Ci.calkoxyCraalkyl, hydroxyCi.salkyl, RiR/N-Cizalkyl, Cy: or Cy,-Ci.salkyl,
wherein Cy: and Cy; are optionally substituted with one or more Ry,

Rz is hydrogen or Ciualkyl;

Rgis hydrogen, C:.salkyl, haloCi.salkyl, hydroxyCiaalkyl, or Ci.satkoxyCssalkyl;

Rqis halogen, =CN, ~CONR7R12, =COR13, =COzR 12, =OR12, =OCONR;R 17, =SOsR13, =SO:NR7R 12, =NR7R 12,
-NR;COR1z ~NR;CONR7R 12, =NR7CO2R12 or -NR7SOzR3;

Ripis Cr4alkyl or Re-Co.salkyt;

Rit is Ciaalkyl, haloCs.ealkyl, CiaalkoxyCi.ealkyl, hydroxwa.;;aikyl, cyanoCiaalkyt, halogen, -CN,
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~CONRsR1, -CORiy, =CORis, =ORi, -OCONR7R1, =SO:R:s  =SO:MNR7R1, =NR:Ry,  -NR;CORyg,
-NR7CONR7R14, =NR7CO2R15 or =NR:SOzRs;

R12 is hydrogen or Rz,

Ris is Cy.eatkyl, haloCisalkyl, CisalkoxyCiualkyl, hydroxyCiaalkyl, cyanoCisalkyl, or Cy~Co.ealkyl; wherein
Cy, s optionally substituted with one or more Rys;

Riz is hydrogen or Ris;

Ris is Ciaalkyl, haloCi.salkyl, CiaalkoxyC:.ealkyl, hydroxyCi.salkyl or cyanoCi.salkyl;

Cy1 is a 3- to 7-membered monocyclic or 6- to 11-membered bicyclic ring, which is saturated, partially
unsaturated or aromatic, and which is carbocyclic or heterocyciic containing from 1 to 4 heteroatoms independently
selected from N, S and O, wherein said ring is bonded to the rest of the molecuie through any available C atom, and
wherein one or more C or S ring atoms are optionally oxidized forming CO, SO or SO, and

Cyz is a 3- to 7-membered monocyclic or 6- to 11-membered bicyciic ring, which is saturated, partially
unsaturated or aromatic, and which is carbocyclic or heterocyclic containing from 1 to 4 heteroatoms independently
selected from N, S and O, wherein said ring is bonded to the rest of the molecule through any available C or N atom,
and wherein one or more C or S ring atoms are optionally oxidized forming CO, SO or SO;.

in another embodiment, the invention relates to a compound of formula ! or I

N N
R / R
A/ \\ ;e AO ;e
OF S o Y
R l R« R | o)
2 W\giN/ 4 N2 W N
R4 I R R1 z/\ \
5 5

Re

wherein

Ais carbon and B is nitrogen, or A is nitrogen and B is carbon;

Wis CHorN;

R: and R independently are hydrogen, Cisalkyl, haloCisalkyl, hydroxyCisalkyl, cyanoC..salkyl,
CiaalkoxyCi.salkyl, halogen, ~CN, ~ORgor —SRg;

R;s is Ci.calkyl, Re-Cs.calkyl, Cyyor Cyo-Cscalkyl, wherein Cy: and Cy, are optionally substituted with one or
more Ryg;

R¢ is hydrogen, Cizalkyl, haloCiaalkyl, CisalkoxyCisalkyl, hydroxyCiaalkyl, cyanoCi.salkyl,
RioR:N-Coaalkyl,  RizCONRz-Cop.calkyl,  RiR/NCO-Coaalkyl,  R1:R;NCONR#Coaalkyl,  Ri3CO:NRr-Cosalkyt,
R1:50:NR>-Cyualkyl, =OR1; or Cy-Co.aalkyl; wherein Cy,is optionally substituted with one or more Ris;

Rs is hydrogen, Ci.alkyl, haloC..alkyl, CisalkoxyCi.salkyl, hydroxyCi4alkyl, cyanoC..alkyl, halogen, —CN,
~ORy3, =NR7R«, or Cy»-Co.salkyl, wherein Cy: is optionally substituted with one or more Ry

Re is hydrogen, Ciaalkyl, CisalkoxyCisalkyl, hydroxyCisalkyl, RiR:N-Cisalkyl, RisCO-Coaalkyl,

R16C0,-Coualiyt, Cy1or Cy:-Ciaalkyl, wherein Cy; and Cy; are optionally substituted with one or more Ry
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Ry is hydrogen or Cysalkyt;

Reis hydrogen, Ci.salkyl, haloCsalkyl, hydroxyGi_aalkyl, or Ci..alkoxyGiaalkyl;

Reis halogen, -CN, =CONRR1;, ~COR13, ~CO:R 12, =ORyz, =OCONRRyz, =SO2R 13, =SO:NR7R 12, ~NR7R12,
-NR;COR:;, =NR;CONRR 12, =NR7CO2R 13 or ~-NR7SOR13;

Ripis Cs.aalkyl or Re-Ce.salkyl;

Riy is Craalkyl, haloCiaalkyl, CisalkoxyCiealkyl, hydroxyCizalkyl, cyanoCisalkyl, halogen, -CN,
-CONR7R1;, =COR1s, -CO:Ris, -ORy;, -OCONRsR1;, -SO;R1i5, —SO:NRsRi,  =NR7R1;,  =NR;CORu,
-NR7CONR7R 1z, -NR7CO3R 15 or =NR:SO:Rs;

Rz is hydrogen or Ris

R1s is Craalkyl, haloCisalkyl, CisalkoxyCiaalkyl, hydroxyCsalkyl, cyanoCialkyl, or Cy:-Cosalkyl; wherein
Cyzis opticnally substituted with one or more Ry,

Ria is hydrogen or Ris;

Ris is Cr.salkyl, haloCi.salkyl, Cr..alkoxyCisalkyl, hydroxyCiaalkyl or cyanoCi.salkyl;

Ris is Cr.salkyl, haloCs.salkyl, CysalkoxyCuaalkyl or cyanoCisalkyl;

Cy: is a 3- to 7-membered monocyclic or 8- to 11-membered bicyciic ring, which is saturated, partially
unsaturated or aromatic, and which is carbocyclic or heterocyclic containing from 1 to 4 heteroatoms independently
selected from N, S and O, wherein said ring is bonded to the rest of the molecule through any available C atom, and
wherein one or more C or S ring atoms are optionally oxidized forming CO, SO or SO;; and

Cy, is a 3- to 7-membered monocyclic or 6- to 11-membered bicyclic ring, which is saturated, partially
unsaturated or aromatic, and which is carbocyclic or heteracyclic containing from 1 to 4 heteroatoms independently
selected from N, S and O, wherein said ring is bonded to the rest of the molecuie through any available C or N atom,
and wherein one or more C or S ring atoms are optio_nally oxidized forming CO, SO or SO;.

In another embodiment, the invention relates to the compounds of formuia .

In another embodiment, the invention relates to the compounds of formula [,

in another embodiment, the invention relates to the compounds of formula | or If wherein A is carbon and B
is nitrogen.

In another embodiment, the invention relates fo the compounds of formula i or It wherein A is nitrogen and
B is carbon.

in another embodiment, the invention refates to the compounds of formula | or li wherein W is CH.

in another embodiment, the invention relates to the compounds of formula I or if wherein W is N.

in another embodiment, the invention relates to the compounds of formula | or I wherein Ry and R;
independently are hydrogen, halogen, =CN, ~ORs or -SRg, preferably hydrogen or ~CN.

in another embodiment, the invention relates to the compounds of formuta | or It wherein Ry is hydrogen.

in another embodiment, the invention relates to the compounds of formuta | or Il wherein R; is ~CN,

In another embodiment, the invention relfates to the compounds of formula ! or I wherein R+ is hydrogen,
halogen, —CN, =ORs or ~SR¢, more preferably hydrogen or —CN; and R; is hydrogen.

fn another embodiment, the invention refates to the compounds of fermula | or i wherein R+ is hydrogen or
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-CN.

in another embodiment, the invention relates to the compounds of formula | or Il wherein Ryis hydrogen.

in another embodiment, the invention relates to the compounds of formula | or II wherein R+ is hydrogen;
and Ry is hydrogen.

In another embodiment, the invention relates to the compounds of formula | or Il wherein Ryis -CN; and R
is hydrogen.

In another embodiment, the invention relates to the compounds of formula | or If wherein R3 is Re-Ci.aalkyl,
Cy1or Cy»-Cisalkyl, wherein Cy+ and Cy: are optionally substituted with one or more Ry,

In another embodiment, the invention relates to the compounds of formula | or Il wherein Rs is Re-Ci.4alkyl.

in another embodiment, the invention relates to the compounds of formula | or I} wherein R is Cyi, which is
optionally substituted with one or more Ri.

In another embodiment, the invention relates to the compounds of formula | or It wherein R is Cy; and Cy:
is a 3- to 7-membered monocyclic or 6- o 11-membered bicyclic ring, which is saturated, partially unsaturated or
aromatic, and which is carbocyclic or heterocyclic containing from 1 to 4 heteroatoms independently selected from N,
S and O, wherein said ring is bonded to the rest of the molecule through any available C atom, and wherein one or
more C or S ring atoms are optionally oxidized forming CO, SO or SO,; wherein said Cy; is optionally substituted
with one or more Ry provided that if the ring contains a nitrogen atom that can be substituted, then said nitrogen
atom is substituted with one Rip.

In another embodiment, the invention relates to the compounds of formula | or lf wherein Rs is Cyy; and Cy:
in Ry is a 3- to 7-membered monocyclic ring, which is saturated, partially unsaturated or aromatic, and which is
carbocyciic or heterocyclic containing from 1 to 3 hetercatoms independently selected from N, S and O, wherein said
ring is bonded to the rest of the molecule through any avaitable C atom, and wherein one or more C or S ring atoms
are optionally oxidized forming CO, SO or SO;; and wherein said Cy; is optionally substituted with one or more Ry,

In another embodiment, the invention relates to the compounds of formula | or Il wherein Rz is Cys; and Cy;
in Ry is a 3- to 7-membered saturated monocyclic ring, which is carbocyclic or heterocyclic containing from 1 fo 3
heteroatoms independently selected from N, S and O, wherein said ring is bonded to the rest of the molecuie
through any available C atom, and wherein one or more C or S ring atoms are optionally oxidized forming CO, SO or
SO,; and wherein said Cy; is optionally substituted with one or more Rug,

In another embodiment, the invention relates to the compounds of formula | or If wherein Rz is Cy; and Cyy
in Ry is a 5- to 6-membered saturated monocyclic ring, which is carbocyclic or heterocyclic containing from 1 to 3
heteroatoms independently selected from N, S and O, wherein said ring is bonded to the rest of the molecule
through any available C atom, and wherein one or more C or S ring atoms are optionally oxidized forming CO, SO or
S0,; and wherein said Cy is optionally substituted with one or more Ry

In another embodiment, the invention relates to the compounds of formula | or It wherein Ry is Cys; and Cys
in Rz is a 5- to 6-membered saturated monocyclic ring, which is carbocyclic or heterocyclic containing from 1 to 3
heteroatoms independently selected from N, S and O, at least one of which is N; wherein said ring is bonded to the

rest of the molecule through any available C atom, and wherein one or more C or S ring atoms are optionally
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oxidized forming CO, SO or SO;; and wherein said Cy; is optionally substituted with one or more Ryg
in another embodiment, the invention relates to the compounds of formula | or It wherein Rs is Cyy; and Cy;
in Rz is a 3- to 7-membered, preferably 5- to 6-membered saturated monocyclic ring, which is heterocyclic
containing from 1 to 3 heteroatoms independently selected from N, S and O, at least one of which is N; wherein said
>  ring is bonded to the rest of the molecule through any available C atom, and wherein one or more C or S ring atoms
are optionally oxidized forming CO, SO or SO;; and wherein said Cy is optionally substituted with cne or more R,
In another embodiment, the invention refates to the compounds of formula | or It wherein Rs is piperidinyl or
pyrrolidinyl, preferably piperidin-3-yi or pyrrolidin-3-yl, which are optionally substituted with one or more Ry,
In another embodiment, the invention relates to the compounds of formula | or It wherein Ra is piperidinyl or
) pyrrolidinyl, preferably piperidin-3-yl or pyrrolidin-3-yl, which are substituted with one Ry on the N atom of the
piperidinyl or pyrrofidiny! ring and which are optionally further substituted with one or more Ry groups.

in another embodiment, the invention relates to the compounds of formuia I wherein R; is piperidinyl or
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pyrrolidiny!, preferably piperidin-3-yl or pyrrolidin-3-yl, which are optionally substituted with one or more Ry,
in another embodiment, the invention relates to the compounds of formula Il wherein R is piperidiny! or
>  pyrrolidinyl, preferably piperidin-3-yl or pyrrolidin-3-y}, which are substituted with one Ri on the N atom of the
piperidinyl or pyrrolidiny! ring and which are optionally further substituted with one or more Rio groups.
In another embodiment, the invention relates to the compounds of formula | or I wherein Rs is piperidinyl,
preferably piperidin-3-yl, which are optionally substituted with one or more Ryc.
In another embodiment, the invention relates to the compounds of formula 1 or It wherein R3 is piperidinyl,
3 preferably piperidin-3-yl, substituted with one Ry on the N atom of the piperidinyl ring and optionally further
substituted with one or more R groups.
In another embodiment, the invention relates to the compounds of formula If wherein R is piperidiny!,
preferably piperidin-3-yl, which are optionally substituted with one or more Rip.
in another embodiment, the invention relates to the compounds of formula I wherein Rz is piperidinyl,
25  preferably piperidin-3-yi, substituted with one Ry on the N atom of the piperidinyl ring and optionally further
substituted with one or more Ryo groups.

In another embodiment, the invention relates to the compounds of formuta | or Ii wherein R; is a cycle of

formuta

5;\/\ ’f\/>

| %

| 4

Y~
k N o or N\
Rio Rio

Cyia Cy1p

30  wherein Cyy, and Cy1y are optionally substituted with one or more further Ric.
In another embodiment, the invention relates to the compounds of formula | or | wherein Rs is a cycle of

formula
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In another embodiment, the invention relates to the compounds of formula If wherein R; is a cycle of

& A
0 . R

formula

N \
Rm Ryo
Cy1a Cy1p

wherein Cy1a and Cy1, are optionally substituted with one or more further Rys.

In another emhodiment, the invention relates to the compounds of formuta If whersin R is a cycle of

formula
g
/ S T
N/ or N\
|
Rio Rig
CY1a Cy1b

in another embodiment, the invention relates to the compounds of formula | or i wherein R; is a cycle of
formula Cyjs.

In another embodiment, the invention relates to the compounds of formula i wherein R; is a cycle of
formuia Cy..

In another embodiment, the invention relates to the compounds of formula | or Il wherein Rs is a cycle of

formula
;;\/\‘
|
\ﬂ“)
Rio

In another embodiment, the invention relates to the compounds of formula Il wherein Rs is a cycle of

formula
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in another embodiment, the invention refates to the compounds of formula | or Il wherein R; is a cycle of
formula Cy1a and Cy1, has the (S)-stereochemistry.

in another embodiment, the invention relates to the compounds of formula It wherein R; is a cycle of
formuta Cyi: and Cys, has the (S)-stereochemistry.

in another embodiment, the invention relates to the compounds of formuta | or l wherein R; is a cycle of
formula Cyw.

in another embodiment, the invention relates to the compounds of formula | or It wherein Rz is Cy,-Cr.salkyl,
wherein Cy;is optionally substituted with one or more Rx.

In another embodiment, the invention relates to the compounds of formula | or i wherein R is Cy»-Cr.aalkyl;
and Cysis a 3- to 7-membered monocyclic ring, which is saturated, partially unsaturated or aromatic, and which is
carbocyclic or heterocyclic containing from 1 to 3 heteroatoms independently selected from N, S and O, wherein said
ring is bonded to the rest of the molecule through any available C o N atom, and wherein one or more C or S ring
atoms are optionally oxidized forming CO, SO or SOy, and wherein said Cy; is optionally substituted with one or
more Ry,

In another embodiment, the invention relates to the compounds of formula | or lf wherein R« is hydrogen,
Ci.salkyl, R12R7N-Cesalkyl or Cys-Couaalkyl, preferably hydrogen, Cisalkyl, -NR7R1; or Cy2; wherein Cy; is optionally
substituted with one or more Ry

in another embodiment, the invention relates to the compounds of formula | or I wherein Rs is hydrogen or
Cyz; wherein Cy; is optionally substituted with one or more R

In another embodiment, the invention relates to the compounds of formula | or Il wherein Rs is hydrogen or
Cyz; and Cy, is a 3- to 7-membered monocyclic ring, which is saturated, partially unsaturated or aromatic, and which
is carbocyclic or heterocyclic containing from 1 fo 3 heteroatoms independently selected from N, S and O, wherein
said ring is bonded to the rest of the molecule through any available C o N atom, and wherein one or more C or S
ring atoms are optionally oxidized forming CC, SO or SOz and wherein said Cy; is optionally substituted with one or
more R,

In another embodiment, the invention relates to the compounds of formula | or Il wherein Rs is hydrogen.

in another embodiment, the invention relates to the compounds of formula | or I wherein Rs is Ci.salkyl, Ci.
salkoxyCi.calkyl, hydroxyCs.satkyl, RizR/N-Ci.salkyl, RisCO-Coualkyl, R15CO-Coualkyl, R1sCO-0-Cisalkyl, cyanoCi.
salkyl, Cyqor Cyz-Ci..alkyl, wherein Cys and Cy; are optionally substituted with one or more Ry-.

In another embodiment, the invention refates to the compounds of formula I or I wherein Rg is hydrogen,
Ci.aalkyl, CiaalkoxyCi.aalkyl, hydroxyCiaalkyl, Ri:R:N-Cialkyl, RysCO-Coualkyl, R1sCO2-Cosalkyl, Cy+ or Cy»-Cy.
salkyl, wherein Cy: and Cy; are optionally substituted with one or more Ry-.

in another embodiment, the invention relates to the compounds of formula | or If wherein Rg is Ciaalkyl, Cs.
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salkoxyCr.salkyl, hydroxyCi.salkyl, Ri2R:N-Cy.4alkyl, R1CO-Co.alkyl, R16COz-Cousalkyl, Cys or Cy-Cisalkyl, wherein

Cy1 and Cy; are optionally substituted with one or more R1.

In another embodiment, the invention relates to the compounds of formuta | or il wherein Rg is Cy.alkyl, Ci.
salkoxyCralkyt, hydroxyCisalkyl, R12R/N-Ciaalkyl, RigCO-Coalkyl, R16CO,-Co.galkyl or RisCO-O-Ci.qalkyil.

in another embodiment, the invention refates to the compounds of formula | or It wherein Re is hydrogen,
Ciaalkyl, CraalkoxyCsalkyl, hydroxyCs.calkyl, R12R7N-Ci.salkyl, RisCO-Coualky! or R1sCO»-Co.qalkyl.

in another embodiment, the invention relates to the compounds of formuia | or I wherein Rs is Cisalkyi,
CisalkoxyCr.aalkyl, hydroxyCi.salkyl, R12R7N-Cy.salkyl, R1sCO-Cosalkyl or RisCO;-Co.calkyl,

In another embodiment, the invention relates to the compounds of formula 1 or If wherein Rg is hydrogen,
Crsalkyl, CraalkoxyCi.salkyl, hydroxyCi.4alkyl or Ri:R7N-Ci.aalkyl.

In another embodiment, the invention relates to the compounds of formula | or If wherein Rgis hydrogen or
C-.4alkyl, preferably hydragen, methylt or ethyl.

in another embodiment, the invention relates to the compounds of formula | or I wherein Rg is Cr.salkyl,
preferably methyl or ethyl.

in another embadiment, the invention refates to the compounds of formula i wherein Rs is Ci.salkyl,
preferably methyi or ethyl.

In another embodiment, the invention relates to the compounds of formula I} wherein Rg is methyl.

In another embodiment, the invention relates to the compounds of formuia Il wherein Rg is ethyl.

in another embodiment, the invention relates to the compounds of formula | or If wherein Rgis ~CONR;Rz,
-COR3, ~COsR1;, =ORiz;, —=OCONR:Riz, =SO;Riz;, =SONR:Ryz, =NR:Ry;, =NR;CORiz -NR;CONR:Riz,
-NR7CO3R:z or =NR;SO;R 13, preferably Reis ~COR13.

in another embodiment, the invention relates to the compounds of formula | or Il wherein Rigis Re-Co.salkyl,
preferably Ra.

in another embodiment, the invention relates to the compounds of formuia | or il wherein Ryis Re; and Rgin
Ripis -CORy; or =SO4R ;.10 another embodiment, the invention relates to the compounds of formula | or Il wherein
Ripis Rg; and Rgin Rigis -CORu3.

in another embodiment, the invention relates to the compounds of formuia | or If wherein Ri3 is Cialkyl,
haloC.alkyl, Ci.alkoxyCsaalky!, hydroxyCr.ealkyl, cyanoC.alkyl or Cy.-Coasalkyl;, wherein Cy; is optionally
substituted with one or more Ry,

in another embodiment, the invention relates to the compounds of formula | or Il wherein Rz is Cizalkyl,
haloCs-alkyl, C:.salkoxyCrsalkyl, hydroxyCi.alkyl or cyanoCisalkyl, preferably Cisalkyl or cyanoCi.alkyl, more
preferably methyl, isopropyl or cyanomethyl, and still more preferably methy! or cyanomethyl.

In another embodiment, the invention relates to the compounds of formuia | or Il wherein Ri3 is Cisalkyl,
haloC+.salkyl, CiualkoxyCialkyl, hydroxyCi.aalkyl or cyanoCi.salkyl, preferably Ci..alkyl or cyanoCiaalkyl, more
preferably methyl, isopropyl or cyanomethyl, and still more preferably methyi or cyanomethyl.

In another embodiment, the invention relates to the compounds of formula | or It wherein Riz is methyl.

in another embodiment, the invention refates to the compounds of formula | or If wherein Ry is isopropyl.
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In another embodiment, the invention refates to the compounds of formula | or fl wherein Rq; is
cyanomethyl.

in another embodiment, the invention reiates to the compounds of formula | or It wherein Ry3 is Cy-Co.salkyl
wherein Cy, s optionally substituted with one or more R::.

in another embodiment, the invention relates to the compounds of formula | or I} wherein Rqis =CONR;R1;,
-CORy;, -CO2R1z, —ORj;, -OCONRRi;, ~SORi3, —=SO:NR/R1;, =NR:Riz, -NR;COR;z ~NR;CONR/Rys,
-NR;CO,Rs3 or -NR7SO2R 13, preferably ~CO;R13; and

Ris is Ciealkyl, haloCraalkyl, CraalkoxyCraalkyl, hydroxyCisalkyl or cyanoC..salkyl, preferably Ci.salkyl or
cyanoC:..alkyl, and more preferably methyl or cyanomethyl,

in another embodiment, the invention relates o the compounds of formula | or Il wherein Rigis Ry, Rein Ric
is -COR13; and Ruz 1s Cr.aalkyl, haloCraalkyl, CisalkoxyCi.salkyl, hydroxyCi.salkyl or cyanoCi.alkyl, preferably Ci.
salkyl or cyanoCi..alkyl, and more preferably methyl or cyanomethyl,

In another embodiment, the invention relates to the compounds of formula | or It wherein Rs is Re-Cisalkyf;
and

Rgis ~CONR7R1;, =COR13, =CO;R12, —=OR+z, -OCONR:R12, ~SO:R13, ~SO:NRsR12, =NR7R12, =NR7COR12,
~-NR;CONR7R 12, =NR7CO2R13 or -NR;SO2R 3.

In another embodiment, the invention relates to the compounds of formula | or It wherein R3 is Re-C1.salkyl;

Rgis -CONR7R:z, =COR 3, =CO2R13, —“OR1z, -OCONR:R12, =SO2R13, =SO:NR7R1z, =NR7R12, =NR;CORy2,
~NR,CONR7R12, -NR7CO2R12 or -=NR;SOzR+3 ; and

R:3is Cy.aalkyl, haloCi..alkyl, CialkoxyCs.aalkyl, hydroxyC:.salkyl or cyanoCi..alkyl.

In another embodiment, the invention relates to the compounds of formula | or Il wherein R; is Cys,
preferably piperidiny! or pyrrolidinyl, more preferably piperidinyl-3-yi or pyrrolidinyl-3yl; wherein Cy+ in R; is optionally
substituted with one or more Ryg; and

Riois Re-Co.salkyl, preferably R, more preferably —CORy; 0r -SO;Rys,

In another embodiment, the invention relates to the compounds of formula | or I} wherein R is a cycle of

formula

\N/ or N\

R

R10 10
CY1a Cyﬂ) and

Riois Re-Cosalkyl, preferably Rs., more preferably =COR:3 o1 -SOsR13,
In another embodiment, the invention relates to the compounds of formula Il wherein R; is a cycle of

formula
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| A
rT1/ or N\
Rio Rie
Cyﬁa Cy1b and
Riis Re-Co.aalkyl, preferably Rq., more preferably —CORy30r -SOsR 1z
In another embodiment, the invention relates to the compounds of formula | or 1t wherein R3 is a cycle of
formula
.y L
e
R10 F{10
3 C¥1a Cyp
Ripis Re-Co.aalkyl, preferably R,
Reis—CORy30r -SOsR 13, and
Ris is Cs.ealkyl, hatoCisalkyl, CqualkoxyCisalkyl, hydroxyCsaalkyl or cyanoCi.salkyl, preferably Ci.alkyl or
cyanoCi.salkyl, and more preferably methyt or cyanomethyl.
) In another embodiment, the invention relates to the compounds of formula Il wherein R; is a cycle of
formula
)
\ITI or N\
R1o Rio
Cyia Cy1p
Riois Re-Co.salkyl, preferably Rg;
Rgis ~-CORyz0r -SO;R13; and
15 Rizis Craalkyl, haloCiualkyl, CrsalkoxyCisalkyl, hydroxyCssalkyl or cyanoCi.salkyl, preferably Ciqalkyl or
cyanoCy.salkyl and more preferably methyl or cyanomethyl.
in another embodiment, the invention relates to the compounds of formuta i or Il wherein Rs is a cycle of
formula Cy+s; and
Ruis Re-Coalkyl, preferably Re, more preferably ~COR;:3 0r -SO,R 13 still more preferably ~COR;y;
20 In another embodiment, the invention relates to the compounds of formula It wherein Rz is a cycle of

formula Cy1s; and |
Ruis Re-Coaalkyl, preferably Re, more preferably ~COR1z or -SOzRs; stilt more preferably -CORy;
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in another embodiment, the invention relates to the compounds of formula § or 1l wherein R; is a cycle of
formula Cys;

Riais Ry-Ce.ealkyl, preferably Rs, more preferably —CORyz0r -SO;R 3 stilt more preferably ~-COR+z and

R Is Cicalkyl, haloCsalkyl, CszalkoxyCs.salkyl, hydroxyCi.salkyl or cyanoCi.calkyl, preferably Cialkyl or
cyanoCi.alkyl, and more preferably methyl or cyanomethyi.

In another embodiment, the invention relates to the compounds of formula i wherein Rs is a cycle of
formuta Cy1s,

Riois Re-Co.alkyl, preferably Rs, more preferably —~COR 13 or -SO2R 13 still more preferably ~COR 3, and

Riz is Ci.salkyl, hatoCi.salkyl, C:.alkoxyCi.salkyl, hydroxyCiaalkyl or cyanoCs.salkyl, preferably Ci.salkyl or
cyanoCi.salkyl, and more preferably methy! or cyanomethyl.

in another embodiment, the invention relates to the compounds of formula § or il wherein R; is a cycle of
formuta Cy1, with {S)-stereochemistry;

Ripis Re-Co.calkyl, preferably Rg, more preferably —CORy3 0r -SO;R+3 still mare preferably ~COR1;; and

Ris is Craalkyl, haloCi.calkyl, C.calkoxyCycalkyl, hydroxyCisalkyl or cyanoCi.salkyl, preferably Ci.salky! or
cyanoCi.alky!, and more preferably methyl or cyanomethyl.

In another embodiment, the invention relates to the compounds of formula Il wherein R is a cycle of
formula Cy1, with (S)-sterecchemistry;

Riois Re-Co.qalkyl, preferably Rg, more preferably —CORi30r -SO3R+3 still more preferably ~CORi3; and

Ris is Ci.salkyl, haloCr.aalkyl, CiaalkoxyCialkyl, hydroxyCi.salkyl or cyanoCi.alkyl, preferably Cesalky! or
cyanoCi.calkyt, and more preferably methyl or cyanomethyl.

in another embodiment, the invention relates to the compounds of formula | or Il wherein R; is a cycle of
formula Cy1; and

Rigpis Re-Cpaalkyl, preferably R more preferably -SOsR 3.

in another embodiment, the invention relates to the compounds of formula Il wherein Rs is a cycle of
formula Cy1; and

Rigis Re-Craalkyl, preferably Re more preferably -SO;Rus.

In another embodiment, the invention relates to the compounds of formuta | or Il wherein Cyy is a 3- to 7-
membered monocyclic ring, which is saturated, partially unsaturated or aromatic, and which is carbocyclic or
heterocyclic containing from 1 to 3 heteroatoms independently selected from N, S and O, wherein said ring is
bonded to the rest of the molecule through any available C atom, and wherein one or more C or S ring atoms are
optionally oxidized forming CO, SO or SO

in another embodiment, the invention relates to the compounds of formula | or Il wherein Cy: is a 3- to 7-
membered saturated monocyciic ring, which is carbocyclic or heterocyclic containing from 1 to 3 heteroatoms
independently sefected from N, S and O, wherein said ring is bonded to the rest of the molecule through any
available C atom, and wherein ane or more C or S ring atoms are optionally oxidized forming CO, SO or SO,

in another embodiment, the invention relates to the compounds of formula | or If wherein Cy is a 5- to 6-

membered saturated monocyclic ring, which is carbocyclic or heterocyclic containing from 1 to 3 heteroatoms
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independently selected from N, S and O, wherein said ring is bonded to the rest of the molecule through any
available C atom, and wherein one or more C or S ring atoms are optionally oxidized forming CO, SO or SO,.

In another embodiment, the invention relates to the compounds of formuta | or It wherein Cys is a 5- to 6-
membered saturated monocyclic ring, which is carbocyclic or heterocyclic containing from 1 to 3 heteroatoms
independently seiected from N, S and O, at least one of which is N; wherein said ring is bonded to the rest of the
molecule through any available C atom, and wherein one or more C or S ring atoms are optionally oxidized forming
CO, SO or S0z

In another embodiment, the invention relates to the compounds of formula | or Il wherein Cy; is a 5- to 6-
membered saturated monocyclic ring, which is heterocyclic containing from 1 to 3 heteroatoms independently
selected from N, S and O, at least one of which is N; wherein said ring is bonded to the rest of the molecule through
any available C atom, and wherein one or more C or S ring atoms are optionally oxidized forming CO, SO or SO,

In another embodiment, the invention relates to the compounds of formula | or I wherein Cy; is piperidinyl
or pyrrolidinyl, preferably piperidinyl-3-yl or pyrrolidinyl-3-yl.

In another embodiment, the invention relates o the compounds of formuia | or I wherein Cy: is a 3- to 7-
membered monocyclic ring, which is saturated, partially unsaturated or aromatic, and which is carbocyciic or
heterocyclic containing from 1 to 3 heteroatoms independently selected from N, S and O, wherein said ring is
bonded to the rest of the molecule through any available C o N atom, and wherein one or more C or S ring atoms are
optionally oxidized forming CO, SO or SOx.

In another embodiment, the invention relates to the compounds of formula | or I wherein Cy; is a 3- to 7-
membered saturated monocyclic ring, which is carbocyclic or heterocyclic containing from 1 to 3 heteroatoms
independently selected from N, S and O, wherein said ring is bonded to the rest of the molecule through any
available C atom, and wherein one or more C or S ring atoms are optionally oxidized forming CO, SO or SO;.

In another embodiment, the invention relates to the compounds of formula | or I wherein Cy; is a 5- to 6-
membered saturated monocyciic ring, which is carbocyclic or heterocyclic containing from 1 to 3 hetercatoms
independently selected from N, S and O, wherein said ring is bonded to the rest of the molecule through any
available C atom, and wherein one or more C or S ring atoms are optionally oxidized forming CO, SO or SC;.

In another embodiment, the invention relates to the compounds of formula | or i wherein Cy, is & 5- to 6-
membered saturated monocyclic ring, which is carbocyclic or heterocyclic containing from 1 to 3 heteroatoms
independently selected from N, S and O, at least one of which is N; wherein said ring is bonded to the rest of the
molecule through any available C atom, and wherein one or more C or S ring atoms are optionally oxidized forming
C0,800rS0;

in another embodiment, the invention relates to the compounds of formula | or I wherein Cy; is piperidinyl
or pyrrolidinyl. _

In another embodiment, the invention refates to the compounds of formula | or I wherein;

A is nitrogen and B is carbon; and

R1 and R, independently are hydrogen, halogen, ~CN, ~ORg or ~SRg, preferably hydrogen or ~CN.

In another embodiment, the invention relates to the compounds of formula | or If wherein:
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Ais nitrogen and B is carbon,

Ryis hydrogen, Ciualkyl, haloCi4alkyl, hydroxyCi.salkyl, cyanoCi.salkyl, CraalkoxyCiaalkyl, halogen, ~CN,
~ORgor -8R, preferably hydrogen, halogen, ~CN, —ORe or -SRe, and more preferably hydrogen or -CN; and

R; is hydrogen.

In another embodiment, the invention relates to the compounds of formula | or It wherein A is nitrogen and
B is carbon; Rsand R; are hydrogen.

in another embodiment, the invention relates to the compounds of formula | or Il wherein:

R: and R, independently are hydrogen, halogen, ~CN, -ORg or -SRs, and more preferably hydrogen or
~CN; and

Rais Re-Cr.4alkyl, Cysor Cy,-Ciaalkyl, wherein Cy; and Cy: are optionally substituted with one or more Ry.

in another embodimant, the invention relates to the compounds of formuta | or If wherein:

Rqis hydrogen, C:.alkyl, haloCi.salkyl, hydroxyCialkyl, cyanoCr.aalkyl, Ci.salkoxyCiaalkyl, halogen, ~CN,
-ORg or ~SRs, preferably hydrogen, halogen, ~CN, =ORs or -SRs, and more preferably hydrogen or -CN;

R is hydrogen; and

Ry is Re-Crealkyl, Cyyor Cys-Coalkyl, wherein Cys and Cy; are optionally substituted with one or more Ry.

in another embodiment, the invention relates to the compounds of formula | or I wherein R; and R; are
hydrogen; and R; is Re-Ci.aalkyl, Cys or Cy-Cialkyl, wherein Cy: and Cy, are optionally substituted with one or
more Rip.

In another embodiment, the invention relates to the compounds of formula | or If wherein:

Riis hydrogen, Ci.salkyl, haloCy.salkyl, hydroxyCi.salkyl, cyanoCi.aalkyl, CisalkoxyCisalkyl, halogen, ~CN,
~ORgor -SRg, preferably hydrogen, halogen, -CN, -ORs or -SRg, and more preferably hydrogen or -CN;

R: is hydrogen; and

Ry is Re-Craalkyl.

tn another embodiment, the invention relates to the compounds of formula | or Iif wherein:

R:is hydrogen, Cr..alkyl, haloCi..alkyl, hydroxyC:.alkyl, cyanoCi.alkyl, Cs.alkoxyCialkyl, halogen, -CN,
—-ORgor SR, preferably hydrogen, halogen, ~CN, —=ORs or =SRe, and more preferably hydrogen or -CN;

R» is hydrogen; and

Rsis Cys, which is optionally substituted with one or more Ryc.

In another embodiment, the invention relates to the compounds of formula | or Il wherein R: and R; are
hydrogen; and Ry is Cys, which is optionally substituted with one or more Ry

in another embodiment, the invention relates to the compounds of formula | or i wherein:

R: is hydrogen, Ci.calkyl, haloCs.salkyl, hydroxyCi..alkyl, cyanoCi.salkyl, CiuaikoxyCiaalkyl, halogen, —CN,
~ORsor -8Rg, preferably hydrogen, halogen, —-CN, —ORg or ~SRs, and more preferably hydrogen or ~CN;

R is hydrogen;

R is Cys, wherein Cy: in Rs is a 3- to 7-membered monocyclic nng, which is saturated, partially unsaturated
or aromatic, and which is carbocyclic or heterocyclic containing from 1 to 3 hetercatoms independently selected from

N, S and O, wherein said ring is bonded to the rest of the molecule through any avaitable C atom, and wherein one
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or more C or S ring atoms are optionally oxidized forming CO, SO or SO; and wherein said Cy: is optionally
subsfituted with one or more Ry,

in another embodiment, the invention relates to the compounds of formula | or i wherein:

R is hydrogen, C:.salkyl, haioCs..alkyl, hydroxyCi.salkyl, cyanoCs..alkyl, Cs.salkoxyCi.salkyl, hatogen, —-CN,
~ORgor —SRs, preferably hydrogen, halogen, —=CN, —~ORs or -SRs, and more preferably hydrogen or -CN;

R, is hydrogen;

Rj is Cyy, wherein Cy, in Rz is a 3- to 7-membered, preferably 5- to 6-membered, saturated monocyclic
ring, which is carbocyclic or heterocyclic containing from 1 to 3 heteroatoms independently selected from N, S and
0, wherein said ring is bonded to the rest of the molecule through any available C atom, and wherein one or more C
or S ring atoms are optionally oxidized forming CO, SO or SO;; and more preferably Cy- in Rs is piperidinyt or
pyrrolidinyl, even more preferably piperidin-3-yl or pyrrolidin-3-yl; wherein said Cy: is optionally substituted with one
or more Rig.

In another embodiment, the invention relates to the compounds of formuta | or It wherein A is nitrogen and
B is carbon;

R is hydrogen, Cisalkyl, haloCssalkyl, hydroxyC._.alkyl, cyanoCi.salkyl, CialkoxyCiaalkyl, halogen, —-CN,
~ORsor SR, preferabiy hydrogen, halogen, ~CN, —ORg or -SRg, and more preferably hydrogen or —CN;

R, is hydrogen; and

R3 is Re-Cicalkyt, Cysor Cy»~Cr.aalkyl, wherein Cy4 and Cy, are optionally substituted with one or more Ry,

In another embodiment, the invention relates to the compounds of formula | or Il wherein A is nitrogen and
B is carbon; R+ and R: are hydrogen; and Rs is Re-Ci.calkyl, Cy; or Cyz-Ceaalkyl, wherein Cyy and Cy: are optionally
substituted with cne or more Ryg.

in another embodiment, the invention relates to the compounds of formula | or if wherein A is nitrogen and
B is carbon;

R is hydrogen, Cialkyl, haloCialkyl, hydroxyCi.salkyl, cyanoCiaalkyl, Ci.ealkoxyCialkyl, halogen, —=CN,
-ORg or —SRs, preferably hydrogen, halogen, ~CN, —~ORg or -SRe, and more preferably hydrogen or -CN;

R is hydrogen; and

R3is Re-Craalkyl.

in another embodiment, the invention relates to the compounds of formuta | or Il wherein A is nitrogen and
B is carbon; Ryand R» are hydrogen; and Rs is Re-Crsalkyl.

In another embodiment, the invention relates to the compounds of formula | or I! wherein A is nitrogen and
B is carbon;

R« is hydrogen, Ci.4alkyl, haloC-.salkyl, hydroxyC..salkyl, cyanoCs.calkyl, Ci..alkoxyCisalkyl, halogen, ~CN,
~ORsor -SRg, preferably hydrogen, halogen, ~CN, ~ORg or -SRs, and more preferabiy hydrogen or —-CN;

R, is hydrogen; and

Rs is Cys, which is optionally substituted with one or more Rip.

in another embodiment, the invention relates to the compounds of formula { or [f wherein A is nitrogen and

B is carbon; R+ and R; are hydrogen; and R; is Cy1, which is optionally substituted with one or more R,
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in another embadiment, the invention relates to the compounds of formula I or Il wherein A is nitrogen and
B is carbon;

Riis hydrogen, Ci.salkyl, haloCi.alkyl, hydroxyCq..alkyl, cyanoCi.salkyl, CisalkoxyCi.salkyl, halogen, ~CN,
~-ORs or —SRg, preferably hydrogen, halogen, -CN, ~ORg or -SRe, and more preferably hydrogen or —=CN;

R: is hydrogen; and

Rs is Cyy, wherein Cy: in Ry is a 3- to 7-membered monocyclic ring, which is saturated, partially
unsaturated or aromatic, and which is carbocyclic or heterocyclic containing from 1 to 3 heteroatoms independently
selected from N, S and O, wherein said ring is bonded to the rest of the molecule through any available C atom, and
wherein one or more C or S ring atoms are optionally oxidized forming CO, SO or SOy, and wherein said Cy; is
optionally substituted with one or more Rqo.

In another embodiment, the invention relates to the compounds of formuia | or il wherein A is nitrogen and
B is carbon;

Ry is hydrogen, C:.salkyl, haloCi.calkyl, hydroxyCs.salkyl, cyanoC:..atkyl, C:.salkoxyC.salkyl, halogen, ~CN,
~ORgor -SRg, preferably hydrogen, halogen, -CN, -ORg or ~SRs, and more preferably hydrogen or -CN;

Ry is hydrogen; and

R is Cys, wherein Cy: in Ry is a 3- to 7-membered, preferably 5- to 6-membered, saturated monocyclic
ring, which is carbocyclic or heterocyclic containing from 1 to 3 heteroatoms independently selected from N, § and
O, wherein said ring is bonded to the rest of the molecule through any available C atom, and wherein one or more C
or S ring atoms are optionally oxidized forming CO, SO or SO;; and more preferably Cy. in Rz is  piperidinyl or
pyrrolidinyl, even more preferably piperidin-3-y! or pyrroiidin-3-yl; wherein said Cy1 is optionally substituted with one
or more Ry,

In another embodiment, the invention relates to the compounds of formuta | or If wherein A is nitrogen and
B is carbon;

Ry is hydrogen, Ci.salkyl, haioCs.ealkyl, hydroxyCi.salkyl, cyanoCi.calkyl, Cr.ealkoxyCiaalkyl, halogen, ~CN,
~ORg or -SRs, preferably hydrogen, halogen, ~CN, ~OR;s or —SRy, and more preferably hydrogen or -CN;

R is hydrogen; and

Rsis a cycle of formula Cy: preferably with (S)-stereochemistry.

In another embodiment, the invention relates to the compounds of formula 1l wherein A is nitrogen and B is
carbon;

R1is hydrogen, Ciualkyl, haloCr.aalkyl, hydroxyCs.salkyl, cyanoCi.salkyl, CraalkoxyC..calkyl, halogen, -CN,
-ORs or ~SRg, preferably hydrogen, halogen, —~CN, ~ORs or ~SRs, and more preferably hydrogen or ~CN;

R: Is hydrogen; and

Rs is a cycle of formula Cy+,, preferably with (S)-stereochemistry.

in another embodiment, the invention relates to the compounds of formula | or If wherein A is nitrogen and
B is carbon; and

Rsis hydrogen.

In another embodiment, the invention reiates to the compounds of formula | or [f wherein A is nitrogen and
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B is carbon:

Riis hydrogen, halogen, ~CN, ~ORs or -SRg, preferably hydrogen or ~CN; and R: is hydrogen; and .
Rsis hydrogen.

In another embodiment, the invention relates to the compounds of formula | or I wherein A is nitrogen and

B is carbon; Ryand R are hydrogen; and Rsis hydrogen.

in another embodiment, the invention relates to the compounds of formula | or {f wherein:

Riis hydrogen, halogen, ~CN, -ORs or -SR, preferably hydrogen or —CN; and Rq is hydrogen:
Rsis hydrogen; and

Rsis hydrogen or Cr.aalkyi, preferably hydrogen, methyi or ethyl.

In another embodiment, the invention relates to the compounds of formula | or It wherein Ry and R, are

hydrogen; Rsis hydrogen; and Rsis hydrogen or C.salkyl, preferably hydrogen, methyt or ethyl.

in another embodiment, the invention relates to the compounds of formuia | or [ wherein:

Rqis hydrogen, halogen, ~CN, ~ORg or ~SR, preferably hydrogen or —CN; and R; is hydrogen,
Rsis hydrogen; and

Risis Cs.aalkyl, preferably methyl or ethyl.

In another embodiment, the invention relates to the compounds of formula | or | wherein R+ and R; are

hydrogen; Rsis hydrogen; and Rsis Ci.alkyl, preferably methyl or ethyl,

and

and

in another embodiment, the invention refates to the compounds of formula I or If wherein:
Ri is hydrogen, halogen, —CN, —ORs or -SR, preferably hydrogen or —CN; and R; is hydrogen;

R is Rg-Ci.4alkyl, Cy;or Cy,-Cs.salkyl, wherein Cy- and Cy; are optionally substituted with one or more Ryg;

Rs is hydrogen.

In another embadiment, the invention relates to the compounds of formula | or Il wherein:

Riand R; are hydrogen,;

Rsis Re-Cr.qalkyl, Cys or Cy,-Ci.ealkyl, wherein Cyy and Cy; are optionally substituted with one or more Ryo;

Rs is hydrogen.

tn another embodiment, the invention relates to the compounds of formula | or Ii wherein:

R1 is hydrogen, halogen, ~CN, ~OR¢ or -SRs, preferably hydrogen or —=CN; and Ry is hydrogen;
Rsis Re-Cialkyl; and

Rs is hydrogen.

in another embodiment, the invention relates to the compounds of formula | or I wherein:

R1is hydrogen, halogen, -CN, ~ORg or =SRs, preferably hydrogen or ~CN; and R; is hydrogen:
Rsis Cys:, which is optionally substituted with one or more R+¢; and

Rs is hydrogen.

in another embodiment, the invention relates to the compounds of formula | or Il wherein:

Riand R; are hydrogen;
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Rsis Cys, which is opticnally substituted with one or more Ri¢; and

Rs is hydrogen.

in another embodiment, the invention relates to the compounds of formula | or Il wherein:

R is hydrogen, halogen, -CN, —-ORg or -SRs, preferably hydrogen or ~CN; and R; is hydrogen;

R; is Cys, wherein Cy; in Rais a 3- to 7-membered monocyclic ring, which is saturated, partially
unsaturated or aromatic, and which is carbocyclic or heterocyclic containing from 1 to 3 heteroatoms independentiy
selected from N, S and O, wherein said ring is bonded to the rest of the molecule through any available C atom, and
wherein one or more C or S ring atoms are optionally oxidized forming CO, SO or SO;; and wherein said Cys is
optionally substituted with one or more Ryo; and

Rs is hydrogen.

In another embodiment, the invention relates to the compounds of formula | or It wherein:

Ri is hydrogen, halogen, -CN, -ORq or -SRg, preferably hydrogen or ~CN; and R; is hydrogen;

Ry is Cy:, wherein Cy; in Rz is a 3- to 7-membered, preferably 5- to 6-membered, saturated monocyclic
ring, which is éarbocyclic or heterocyclic containing from 1 to 3 heteroatoms independently selected from N, S and
0, wherein said ring is bonded to the rest of the molecule through any available C atom, and wherein one or more C
or S ring atoms are optionally oxidized forming CO, SO or SOz, and more preferably Cy; in Rs is piperidinyl or
pyrrolidinyl, even more preferably piperidin-3-yl or pyrrolidin-3-yl; wherein said Cy1 is optionaliy substituted with one
or more Ry;; and

Rs is hydrogen.

in another embodiment, the invention relates to the compounds of formula | or If wherein:

R is hydrogen, halogen, -CN, -OR¢ or -SRg, preferably hydrogen or —CN; and R; is hydrogen,;

Rsis a cycle of formula Cys, preferably with (S)-stereochemistry; and

Rs is hydrogen.

In another embodiment, the invention relates to the compounds of formula Il wherein;

Ri is hydrogen, halogen, ~CN, ~ORe or ~SRg, preferably hydrogen or -CN; and R; is hydrogen;

Rs is a cycle of formula Cy,, preferably with (S)-stereochemistry; and

Rs is hydrogen.

in another embodiment, the invention relates to the compounds of formula | or If wherein A is nitrogen and
B is carbon;

Riis hydrogen, halogen, ~CN, —ORg or -SRg, preferably hydrogen or -CN; and R; is hydrogen;

Rsis hydrogen; and

Rsis hydrogen or Cisalkyl, preferably hydrogen, methyl or ethyl,

in another embodiment, the invention refates to the compounds of formula | or If wherein A is nitrogen and
B is carbon;

Riand R; are hydrogen;

Rsis hydrogen; and

Rsis hydrogen or Ci.aalkyl, preferably hydrogen, methyl or ethyl.
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.In another embodiment, the invention refates to the compounds of formula | or I wherein A is nitrogen and

B is carbon:

R1is hydrogen, halogen, ~CN, —ORg or ~SRg, preferably hydrogen or —=CN; and R; is hydrogen;
Rsis hydrogen: and
Rsis Ci.aalkyl, preferably methyl or ethyl.

in another embodiment, the invention relates to the compounds of formula | or Il wherein A is nitrogen and

B is carbon;

and

and

Riand R; are hydrogen;

Rsis hydrogen; and

Rsis Ci.aalkyl, preferably methyl or ethyl,

In another embodiment, the invention relates to the compounds of formula | or It wherein:

Wis CH;

R1 is hydrogen, haiogen, -CN, -ORg or ~SRg, preferably hydrogen or -CN; and R; is hydrogen;

Rs is Re-Cisalkyl, Cys or Cy2-Cy.calkyl, wherein Cy: and Cy; are optionally substituted with one or more Ry,

Rs is hydrogen,

in another embodiment, the invantion relates to the compounds of formula | or Il wherein:

Wis CH;

Riand Ry are hydrogen;

R3 is Ro-Craalkyl, Cyq or Cy>-Cr.aalkyl, wherein Cys and Cy; are optionally substituted with one or more Rig;

Rs is hydrogen.

in another embodiment, the invention relates to the compounds of formula | or It wherein:

Wis CH;

R- is hydrogen, halogen, —CN, —ORg or —SRg, preferably hydrogen or -CN; and R; is hydrogen;

Rs is Re-Ciusalkyl; and

Rs is hydrogen.

in another embodiment, the invention relates to the compounds of formula | or Il wherein:

Wis CH;

Ry is hydrogen, halogen, ~CN, ~OR¢ or ~SRs, preferably hydrogen or —~CN, more preferably hydrogen; and

Rz is hydrogen;

R is Cys, which is optionally substituted with one or more Ryg; and

Rs is hydrogen.

In another embodiment, the invention relates to the compounds of formuta | or It wherein:

W is CH;

Ry is hydrogen, halogen, -CN, —ORg or -SRg, preferably hydrogen or ~CN, more preferably hydrogen; and

Rz is hydrogen;
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R; is Cy:, wherein Cy: in Rz is a 3- to 7-membered monocyclic ring, which is saturated, partially
unsaturated or aromatic, and which is carbocyclic or heterocyclic containing from 1 to 3 heteroatoms independentiy
selected from N, S and O, wherein said ring is bonded to the rest of the molecule through any available C atom, and
wherein one or more C or S ring atoms are optionally oxidized forming CO, SO or SO;; and wherein said Cy; is
optionaliy substituted with one or more Ryg; and

Rs is hydrogen,

in another embodiment, the invention refates fo the compounds of formuta | or I wherein:

Wis CH;

R+ is hydrogen, halogen, —-CN, —~ORg or -SRg, preferably hydrogen or ~CN, more preferably hydrogen; and
Ra is hydrogen:

Rsis Cy:, wherein Cy; in Ry is a 3- to 7-membered, preferably 5- to 6-membered, saturated monocyclic
ring, which is carbocyclic or heterocyclic containing from 1 to 3 heteroatoms independently seiected from N, S and
0O, wherein said ring is bonded to the rest of the molecule through any available C atom, and wherein one or more C
or S ring atoms are optionally oxidized forming CO, SO or SO; and more preferably Cy: in Rs is piperidiny! or
pyrrofidinyl, even more preferably piperidin-3-yl or pyrrolidin-3-y!; wherein said Cy: is optionally substituted with one
or more Ryg; and

Rs is hydrogen.

In another embodiment, the invention relates to the compounds of formula | or [ wherein:

Wis CH;

R: is hydrogen, halogen, ~CN, -OR; or -SRs, preferably hydrogen or ~CN, more preferably hydrogen; and
Ry is hydrogen;

R is a cycle of formula Cyis, preferably with (S)-stereochemistry; and

Rs is hydrogen.

In another embodiment, the invention relates to the compounds of formula 1l wherein:

Wis CH;

Ry is hydrogen, halogen, ~-CN, —ORq or —=SRs, preferably hydrogen or ~CN, more preferably hydrogen; and
Rz is hydrogen;

R is a cycle of formula Cys,, preferably with (S)-stereochemistry; and

Rs is hydrogen.

In another embadiment, the invention relates to the compounds of formula | or lf wherein:

Wis N; |

R: is hydrogen, halogen, =CN, -OR¢ or ~SRs, preferably hydrogen or —-CN; and R; is hydrogen;

Rs is Re-Ci.salkyl, Cy: or Cy»-Cy.calkyl, wherein Cy; and Cy; are optionally substituted with one or more Rqg;
and

Rs is hydrogen.

In another embodiment, the invention retates to the compounds of formuta i or I wherein:

Wis N;
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Riand R; are hydrogen; _

R; is Re-Craalkyl, Cy1 or Cy2-Crsalkyl, wherein Cys and Cy; are optionally substituted with one or more Ryg;
and

Rs is hydrogen.

tn another embodiment, the invention relates to the compounds of formula | or {f wherein:

Wis N;

R; is hydrogen, haiogen, ~CN, ~ORg or ~SRs, preferably hydrogen or -CN; and R is hydrogen;

Rjis Re-Crsalkyl; and

Rs is hydrogen.

in another embodiment, the invention refates to the compounds of formula I or I wherein:

Wis N;

R+ is hydrogen, halogen, -CN, ~ORg or —SRs, preferably hydrogen or -CN, more preferably hydrogen; and
Rz is hydrogen;

Rz is Cys, which is optionally substituted with one or more Ryg; and

Rs is hydrogen.

in another embodiment, the invention relates to the compounds of formula | or [t wherein:

Wis N;

Ry is hydrogen, halogen, ~CN, ~ORs or —SRg, preferabiy hydrogen or —CN, more preferably hydrogen; and
Ry Is hydrogen,

Ry is Cyi, wherein Cy; in Rz is a 3- to 7-membered monocyclic ring, which is saturated, partially
unsaturated or aromatic, and which is carbocyclic or heterocyclic containing from 1 to 3 hetercatoms independently
selected from N, S and O, wherein said ring is bonded to the rest of the molecuie through any available C atem, and
wherein one or more C or S ring atoms are optionally oxidized forming CO, SO or SO;; and wherein said Cy; is
optionally substituted with one or more R1p; and

Rs is hydrogen.

In another embodiment, the invention relates to the compounds of formula | or lf wherein:

Wis N, |

Ry is hydrogen, halogen, ~CN, —ORg or ~SR¢, preferably hydrogen or —CN, mare preferably hydrogen; and
Rz is hydrogen,

R is Cys, wherein Cys in Rz is a 3- to 7-membered, preferably 5- to 6-membered, saturated monocyciic
ring, which is carbocyclic or heterocyclic containing from 1 to 3 heteroatoms independently selected from N, $ and
0O, wherein said ring is bonded to the rest of the molecule through any available C atom, and wherein one or more C
or S ring atoms are optionally oxidized forming CO, SO or SOz and more preferably Cy: in Ry is piperidinyl or
pyrrolidinyl, even more preferably piperidin-3-yl or pyrrolidin-3-yl; wherein said Cy is optionally substituted with one
or mare Ric; and

Rs is hydrogen.

in another embodiment, the invention relates to the compounds of formula | or it wherein:
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A'is nitrogen and B is carbon;
R1is hydrogen, halogen, ~CN, ~ORg or ~SRg, preferably hydrogen or ~CN; and R; is hydrogen;
R3 is Re-Ciaalkyl, Cy1or Cy:-Ci.salkyl, wherein Cys and Cy; are optionally substituted with one or more Ryg;

Rs is hydrogen.

In another embodiment, the invention relates to the compounds of farmula t or It wherein:

Ais nitrogen and B is carbon;

Riand R, are hydrogen;

Rz is Re-Cy.qalkyl, Cyyor Cy~Ci.aalkyl, wherein Cys and Cy, are optionally substituted with one or more Ry,

Rs is hydrogen.

tn another embodiment, the invention relates to the compounds of formula | or [l wherein:

A'is nitrogen and B is carbon;

R1 is hydrogen, halogen, ~CN, ~OR: or —SRg, preferably hydrogen or -CN; and R; is hydrogen;
Rz is Re-Cy.ealkyl; and

Rs is hydrogen.

In another embodiment, the invention relates to the compounds of formula | or 1l wherein:

Ais nitrogen and B is carbon;

Ri is hydrogen, halogen, ~CN, =ORs or —SR, preferably hydrogen or -CN, more preferably hydrogen; and

Rz is hydrogen,

Ra is Cys, which is optionally substituted with one or more Ryq; and

Rs is hydrogen.

In another embodiment, the invention relates to the compounds of formula | or i wherein:
A'is nitrogen and B is carbon;

R: is hydrogen, halogen, ~CN, ~ORe or SR, preferably hydrogen or ~CN, more preferably hydrogen; and

Rz is hydrogen,;

Rs is Cy:, wherein Cy; in Rs is a 3- to 7-membered monocyclic ring, which is saturated, partially

unsaturated or aromatic, and which is carbocyclic or heterocyclic containing from 1 to 3 heteroatoms independently

selected from N, S and O, whereir said ring is bended to the rest of the molecule through any available C atom, and

wherein one or more C or S ring atoms are optionally oxidized forming CO, SO or SO;; and wherein said Cy; is

optionaily substituted with one or more R1¢; and

Rs is hydrogen.
In another embodiment, the invention relates to the compounds of formula | or it wherein:
A s nitrogen and B is carbon,; '

Ri is hydrogen, halogen, ~CN, -ORs or —SRe, preferably hydrogen or ~CN, more preferably hydrogen; and

Rz is hydrogen;

Rz is Cyy, wherein Cys in Rais a 3- to 7-membered, preferably 5- to 6-membered, saturated monocyclic
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ring, which is carbocyclic or heterocyclic containing from 1 to 3 heteroatoms independently selected from N, § and
0O, wherein said ring is bonded to the rest of the molecule through any available C atom, and wherein one or more C
or S ring atoms are optionally oxidized forming CO, SO or SO;; and more preferably Cy; in R; is piperidinyl or
pyrrolidinyl, even more preferably piperidin-3-y! or pyrrolidin-3-yl; wherein said Cy- is optionally substituted with one
or more Ryg; and

Rs is hydrogen.

in another embodiment, the invention relates to the compounds of formula | or Il wherein:

Ais nitrogen and B is carbon,;

Ri is hydrogen, halogen, ~CN, ~ORg or ~SRs, preferably hydrogen or ~CN, more preferably hydrogen; and
R is hydrogen;

Rais a cycle of formula Cy,, preferably with (S)-stereochemistry; and

Rs is hydrogen.

in another embodiment, the invention relates to the compounds of formula I wherein:

A'is nitrogen and B is carbon;

Ry is hydrogen, halogen, —CN, -ORg or -SRs, preferably hydrogen or ~CN, more preferably hydrogen; and
R; is hydrogen;

Rz is a cycle of formula Cy1., preferably with (S)-stereochemistry; and

Rs is hydrogen.

in another embodiment, the invention relates to the compounds of formula | or | wherein:

R+ is hydrogen, halogen, -CN, -ORg or -SRs, preferably hydrogen or -CN; and R; is hydrogen;

Rsis Re-Cr.aalkyl, Cyqor Cy2-Cyaalkyl, wherein Cy+ and Cy; are optionally substituted with one or more Ry

R. is hydrogen, Cs.salkyl, Ri2R7N-Ce.calkyl or Cyz-Co.salkyl, preferably hydrogen, C:aalkyl, -NRsRz or Cyz:
wherein Cy; are optionally substituted with one or more Ryy;

Rsis hydrogen; and

Rs is hydrogen, Ci..alkyl, CrsalkoxyCiaalkyl, hydroxyCiaalkyl or Ri;RsN-C.ealkyl, preferably hydrogen or
C-.4alky! and more preferably hydrogen, methyl or ethyl.

in another embodiment, the invention relates to the compounds of formula | or Il wherein;

Riand R; are hydrogen;

R3is Re-Craalkyl, Cysor Cy,-Ciaalkyl, wherein Cys and Cy; are optionally substituted with one or more Rig:

R. is hydrogen, Cisalkyl, Ri2R;N-Co.salkyl or Cyz-Coaalkyl, preferably hydrogen, Cialkyl, -NR7R12 or Cys:
wherein Cy, are optionally substituted with one or more Ry;

Rs is hydrogen; and

Rs is hydrogen, C-.alkyl, Ci.salkoxyCesalkyl, hydroxyCisalkyl or Ri,R:N-C+.4alkyl, preferably hydrogen or
Crsalkyl and more preferably hydrogen, methyl or ethyl.

In anather embodiment, the invention relates to the compounds of formula | or f wherein:

Ry is hydrogen, halogen, ~CN, —-ORg or SR, preferably hydrogen or -CN; and R; is hydrogen;

R:is Re-Craalkyl;
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Rq is hydrogen, Cialkyl, R12R:N-Co.aatkyl or Cy,-Coualkyl, preferably hydrogen, C:.aalkyl, -NR7R+; or Cys;

wherein Cy- are optionally substituted with one or more Ris;

Rs is hydrogen; and

Rs is hydrogen, Cs..alkyl, CisalkoxyCisalkyl, hydroxyCiaalky! or R12R7N-Ci.alkyl, preferably hydrogen or
Ci.salkyl and more preferably hydrogen, methyt or ethyl.

in another embodiment, the invention relates to the compounds of formula | or It wherein:

R is hydrogen, halogen, -CN, ~ORs or -SRs, preferably hydrogen or -CN; and Ry is hydrogen;

Rsis Cys which is optionally substituted with one or more Rig;

R4 is hydrogen, Ciaalkyl, RisR/N-Cosalkyl or Cyo-Ceaalkyl, preferabiy hydrogen, Ciualkyl, -NR;R+1; or Cyy;
wherein Cy; are optionally substituted with one or more Rs;

Rs is hydrogen; and

Rs is hydrogen, Ci.salkyl, C.salkoxyCi.salkyl, hydroxyCi.salkyt or RioR/N-Cialkyl, preferably hydrogen or
Cu.zalkyl and more preferably hydrogen, methyl or ethyl.

in another embodiment, the invention relates to the compounds of formula | or I} wherein:

R1 is hydrogen, halogen, -CN, ~ORg or -SRs, preferably hydrogen or —CN; and R; is hydrogen,;

Rs is Cyi, wherein Cys in Rz is a 3- to 7-membered monocyclic ring, which is saturated, partially
unsaturated or aromatic, and which is carbocyclic or heterocyclic containing from 1 to 3 heteroatoms independently
selected from N, S and O, wherein said ring is bonded to the rest of the molecule through any available C atom, and
wherein one or more C or S ring atoms are optionally oxidized forming CO, SO or SOy; and wherein said Cy: is
optionally substituted with one or more Rig;

R« is hydrogen, Cr.calkyl, Ri:R/N-Coalky! or Cy,-Cosalkyl, preferably hydrogen, Ciaalkyl, -NR/R1; or Cyy;
wherein Cy; are optionally substituted with one or more Rq;;

Rs is hydrogen; and

R is hydrogen, Ci.aalkyl, CialkoxyCi.aalkyl, hydroxyCisalkyl or R12R:N-Cs.salkyl, preferably hydrogen or
C..qalkyl and more preferably hydrogen, methyl or ethyl.

in another embodiment, the invention relates fo the compounds of formula | or It wherein:

Ry is hydrogen, haiogen, -CN, —ORg or —SRs, preferably hydrogen or ~CN; and R: is fiydrogen;

Rs is Cys, wherein Cy; in Rsis a 3- to 7-membered, preferably 5- to 6-membered, saturated monocyclic

~ ring, which is carbocyclic or heterocyclic containing from 1 to 3 heteroatoms independently selected from N, S and

0, wherein said ring is bonded to the rest of the molecule through any available C atom, and wherein one or more C
or S ring atoms are optionally oxidized forming CO, SO or SOz; and more preferably Cy; in R: is piperidinyl or
pyrroiidinyl, even more preferably piperidin-3-yi or pyrrolidin-3-yl; wherein said Cy; is optionally substituted with one
or more Rig;

Ry is hydrogen, Cisalkyl, RizR/N-Ceaalkyl o Cy,-Cosalkyl, preferably hydrogen, C...alkyl, -NR7Ry or Cyz;
wherein Cy; are optionally substituted with one or more Ry,

Rs is hydrogen; and

R is hydrogen, Ci.aalkyl, CialkoxyC-.salkyl, hydroxyCi.salkyl or Ri;R;N-Cialkyl, preferably hydrogen or
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Cialkyl and more preferably hydrogen, methyi or ethyl.

In another embodiment, the invention relates to the compounds of formula | or If wherein:

Ais nitrogen and B is carbon;

R+ is hydrogen, halogen, -CN, —=ORs or ~SRg, preferably hydrogen or —CN; and R; is hydrogen;

Rsis Re-Cr.aalkyl, Cyqor Cys-Cisalkyl, wherein Cy; and Cy; are optionally substituted with one or more Ryg;

R4 is hydrogen, Ci.salkyl, R1zR/N-Cosalkyl or Cyo-Co.aalkyl, preferably hydrogen, Cs.calkyl, -NR7Ry; or Cys;
wherein Cy» are optionally substituted with one or more Ry;

Rs is hydrogen; and

Rs is hydrogen, Ciaalkyl, CisalkoxyCicalkyl, hydroxyC.aalky! or Ri;R;N-Ciaalkyl, preferably hydrogen or
Cr.qalkyt and more preferably hydrogen, methyl or ethyl.

in another embodiment, the invention relates to the compounds of formuta | or It wherein:

A is nitrogen and B is carbon;

R:;and R; are hydrogen;

Rsis Re-Cr.aalkyl, Cyqor Cy,~Cisalkyl, wherein Cys and Cy are optionally substituted with one or more Rqg;

Ry is hydrogen, Cisalkyl, RizRiN-Ceqalkyl or Cy,-Co.calkyl, preferably hydrogen, Cq.salkyl, -NR:R+; or Cy;;
wherein Cy; are optionally substituted with one or more Rys;

Rs is hydrogen; and

Rs is hydrogen, Cisalkyl, CisalkoxyCs.aalkyl, hydroxyCialkyl or R::R;N-Cisalkyl, preferably hydrogen or
Ci.salkyl and more preferably hydrogen, methyl or ethyi.

In another embodiment, the invention relates to the compounds of formula | or f wherein:

Ais nitrogen and B is carbon;

R: is hydrogen, halogen, —~CN, ~ORg or ~SR, preferably hydrogen or -CN; and R; is hydrogen;

Rz is Cys, which is optionally substituted with one or more R;

R: is hydrogen, Ci.aalkyl, RisR:N-Co.calkyl or Cy,-Co.salkyl, preferably hydrogen, Ci.calkyl, -NR7R1z or Cyz;
wherein Cy; are optionally substituted with one or more Ry

Rs is hydrogen; and

Rs is hydrogen, Ciaalkyl, Ci.salkoxyCisalkyl, hydroxyCsalkyl or RyRsN-C:.qalkyl, preferably hydrogen or
Cr.4alkyl and more preferably hydrogen, methyl or ethyl.

In another embodiment, the invention relates to the compounds of formuia [ or Il wherein:

A is nitrogen and B is carbon;

R: is hydrogen, halogen, ~CN, —=OR¢ or ~SRs, preferably hydrogen or ~CN; and R; is hydrogen;

Rs is Cy:;, wherein Cys in Rz is a 3- to 7-membered monocyclic ring, which is saturated, partialiy
unsaturated or aromatic, and which is carbocyclic or heterocyclic containing from 1 to 3 heteroatoms independentiy
selected from N, S and O, wherein said ring is bonded to the rest of the molecule through any available C atom, and
wherein one or more C or S ring atoms are optionally oxidized forming CC, SO or SO»; and wherein said Cy: is
optionally substituted with one or more Ryg;

Rq is hydrogen, Ci.alkyl, RisR/N-Ca.ealkyt or Cyz-Cosalkyl, preferably hydrogen, Cisalkyl, -NR/Ryz or Cyy;
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wherein Cy; are optionally substituted with one or more Ris;

Rs is hydrogen; and

Re is hydrogen, Ciaalkyl, CssalkoxyCialkyl, hydroxyC-salkyl or Rix:R/N-Cysalkyl, preferably hydrogen or
Cisalkyl and more preferably hydrogen, methyl or ethyl.

in another embodiment, the invention relates to the compounds of formula I or Il wherein:

A is nitrogen and B is carbon;

R1 is hydrogen, halogen, —~CN, ~ORg or —-SRs, preferably hydregen or ~CN; and R; is hydrogen;

Rsis Cys, wherein Cys In Rz is a 3- to 7-membered, preferably 5- to 6-membered, saturated monocyclic
ring, which is carbocyclic or heterocyclic containing from 1 to 3 heteroatoms independently selected from N, S and
O, wherein said ring is bonded to the rest of the molecuie through any available C atom, and wherein one or more C
or S ring atoms are optionally oxidized forming CO, SO or SO;; and more preferably Cy; in R is piperidinyl or
pyrrolidinyl, even more preferably piperidin-3-yl or pyrrolidin-3-yl; wherein said Cy; is optionally substituted with one
or more Rug;

R4 is hydrogen, Cisalkyl, R12R/N-Co.salkyl or Cy,-Coualkyl, preferably hydrogen, Ci.ealkyl, -NRsR+2 or Cy;
wherein Cy; are opticnally substituted with one or more Rys;

Rs is hydrogen; and

Rs is hydrogen, Cr.salkyl, Ci.calkoxyCiaalkyl, hydroxyCrasalkyl or Ri2R/N-Ci.salkyl, preferably hydrogen or
Cir.salkyl and more preferably hydrogen, methyt or ethyl.

in another embodiment, the invention relates to the compounds of formula | wherein:

Ais nitrogen and B is carbon;

Ri is hydrogen, halogen, ~CN, ~ORs or -=SRg, preferably hydrogen or -CN; and R; is hydrogen;

Rsis Re-Crsalkyl, Cy; or Cy,-Cisalkyl, wherein Cy: and Cy; are optionally substituted with one or more Ry

Ry is hydrogen, Cisalkyl, Ri2R7N-Cousalkyl or Cy-Co.calkyl, preferably hydrogen, Ciaalkyl, -NR:Ry; or Cy;;
wherein Cy,is optionally substituted with one or more R1; and

Rs is hydrogen.

In another embodiment, the invention retates to the compounds of formula | wherein:

Ais nitrogen and B is carbon;

Rsand R; are hydrogen;

Rz is Re-Cysalkyl, Cysor Cy~-Cy.salkyl, wherein Cy+ and Cy, are optionally substituted with one or more Ryg;

R is hydrogen, Ciaalkyl, Ri2R7N-Coualkyl or Cy»-Cozalkyl, preferably hydrogen, C.salkyl, -NR/R1; or Cyz;
wherein Cy-is optionally substituted with one or more R+, and

Rs is hydrogen.

In another embodiment, the invention relates to the compounds of formuja t wherein:

A is nitrogen and B is carbon,;

R1 is hydrogen, halogen, ~CN, ~ORg or -SR, preferably hydrogen or ~CN; and R; is hydrogen;

Rz is Cyy, which is optionally substituted with one or more Ry

Rq is hydrogen, Ciaalkyl, R12R7N-Coalkyl or Cy,-Co.salkyl, preferably hydrogen, Ciaalkyl, -NR7R12 or Cyz;
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wherein Cy;is optionally substituted with one or more Ryi; and

Rs is hydrogen.

In another embodiment, the invention relates to the compounds of formuia | wherein:

A'is nitrogen and B is carbon;

Ry is hydrogen, halogen, -CN, —ORg or —SRg, preferably hydrogen or -CN; and R, is hydrogen;

Rs is Cyi, wherein Cy: in Rs is a 3- to 7-membered monocyclic ring, which is saturated, partially
unsaturated or aromatic, and which is carbocyclic or heterocyclic containing from 1 to 3 heteroatoms independently
selected from N, S and O, wherein said ring is bonded to the rest of the molecule through any available C atom, and
wherein one or more C or S ring atoms are optionally oxidized forming CO, SO or SOy; and wherein said Cy; is
optionally substituted with one or more Rug;

R4 is hydrogen, Ciaalkyl, R12R7N-Co.salkyl or Cy,-Co.salkyl, preferably hydrogen, Cialkyl, -NR7R+; or Cyg;
wherein Cy;is optionally substituted with one or more R+:; and

R; is hydrogen.,

in another embodiment, the invention relates to the compounds of formula | wherein:

A is nitrogen and B is carbon;

R1 is hydrogen, halogen, ~CN, ~ORg or ~SRs, preferably hydragen or —-CN; and Ry is hydrogen;

Rs is Cy:, wherein Cyy in Ry is a 3- to 7-membered, preferably 5- to 6-membered, saturated monocyciic
ring, which is carbocyclic or heterocyclic containing from 1 to 3 heteroatoms independently selected from N, $ and
O, wherein said ring is bonded to the rest of the molecule through any availabie C atom, and wherein one or more C
or S ring atoms are optionally oxidized forming CO, SO or SO;; and more preferabiy Cy; in R is piperidinyl or
pyrrolidinyf; wherein said Cy- is optionally substituted with one or more Ry,

R. s hydrogen, Ci.salkyl, R12R7N-Co.salkyl or Cy,-Co.salkyl, preferably hydrogen, Ciualkyl, -NR7R12 or Cyy;
wherein Cy,is optionally substituted with one or more Ri+; and

Rs is hydrogen.

in another embodiment, the invention relates to the compounds of formula I} wherein:

Ais nitrogen and B is carbon;

R: is hydrogen, halogen, -CN, ~ORs or —SRg, preferably hydrogen or —~CN; and R; is hydrogen;

R is Rg-Cs.qalkyl, Cysor Cyz-Ci.aalkyl, wherein Cy+ and Cy; are optionally substituted with one or mors Ry,

Rs is hydrogen; and

Rs is hydrogen, Ci.salkyl, Ci.salkoxyCasalkyl, hydroxyCi.alkyl or NRsR+2-Cosalkyl, preferably hydrogen or
Ci.salkyl, more preferably C+.salkyl and even mare preferably methyl or ethyl. |

in another embodiment, the invention relates to the compounds of formula It wherein:

Ais nitrogen and B is carbon;

R+ and Ry are hydrogen;

Rais Re-Ci.calkyl, Cysor Cy»-Cy.calkyl, wherein Cys and Cy, are optionally substituted with one or more Rqg;

Rs is hydrogen; and

Re Is hydrogen, Ci..alkyl, CiaalkoxyCi.salkyl, hydroxyCraalkyl or NR7R12-Ci.aalkyl, preferably hydrogen or
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Ci.ealkyl, more preferably Cq.salkyl and even more preferably methyl or ethyt.

In another embodiment, the invention relates to the compounds of formula It wherein:

A is nitrogen and B is carbon;

R Is hydrogen, halogen, —CN, —~ORz or —SRg, preferably hydrogen or -CN, more preferably hydrogen; and
Ry is hydrogen,

Rsis Cys, which is optionally substituted with one or more Rig;

Rs is hydrogen; and

R is hydrogen, Ci.salkyl, Cr.ealkoxyCs.calkyl, hydroxyCi.ealkyl or NR7R:2-Cs.calkyl, preferably hydrogen or
Cesalkyl, more preferably C:.qalkyl and even more preferably methyi or ethyl.

fn another embodiment, the invention relates to the compounds of formula 1 wherein:

A'is nitrogen and B is carbon;

R1 is hydrogen, hatogen, ~CN, —~ORz or —SRs, preferably hydrogen or -CN, more preferably hydrogen; and
Ry is hydrogen;

Rs is Cy;, wherein Cy: in Ry is a 3- to 7-membered monocyclic ring, which is saturated, partially
unsaturated or aromatic, and which is carbocyclic or heterocyclic containing from 1 to 3 heteroatoms independently
selected from N, S and O, wherein said ring is bonded to the rest of the molecule through any availabie C atom, and
wherein one or more C or S ring atoms are optionally oxidized forming CO, SO or SO;; and wherein said Cy: is
optionally substituted with one or more Ryg;

Rs is hydrogen; and

Re is hydrogen, Ciaalkyl, Ci.salkoxyCi.qalkyl, hydroxyCiaalkyl or NR7R12-Cisalkyl, preferably hydrogen or
Ci.salkyl, more preferably Ci.salkyl and even more preferably methyl or ethyl.

In another embodiment, the invention relates to the compounds of formula If wherein:

A'ls nitregen and B is carbon;

Ry is hydrogen, halogen, -CN, ~ORg or SR, preferably hydrogen or ~CN; and R; is hydrogen;

Rz is Cys, wherein Cy: in Rs is a 3- to 7-membered, preferably 5- to 6-membered, saturated monocyclic
ring, which is carbocyclic or heterocyclic containing from 1 to 3 heteroatoms independently selected from N, S and
O, wherein said ring is bonded to the rest of the molecule through any available C atom, and wherein one or more C
or S ring atoms are optionally oxidized forming CO, SO or SO and more preferably Cy; in Rs is piperidiny! or
pyrrofidinyl, even more preferably piperidin-3-yl or pyrroiidin-3-yi; wherein said Cy; is optionally substituted with one
or more Ry,

Rs is hydrogen; and

Rs is hydrogen, Ci.calkyl, CisalkoxyCiaalkyl, hydroxyCiaalkyl or NR;R:2-Cisalkyl, preferably hydrogen or
Ci.4alkyl, more preferably C-.salkyl, and even more preferably mathyl or ethyl.

in another embodiment, the invention relates to the compounds of formula if wherein:

Ais nitrogen and B is carbon;

R1 is hydrogen or =CN, preferably hydrogen; and R; is hydrogen;

Rz is a cycle of formula Cyi,0r Cyss,
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Rs is hydrogen; and

Rs is hydrogen, Cizalkyl, CisalkoxyCiaalkyl, hydroxyCiaalkyl, Ri:R/N-Cisalkyl, RisCO-Coaalkyl or
R15COx~Coaalkyl, preferably Cisalkyl, CiualkoxyCiqalkyl, hydroxyCisalkyl, R1:RiN-Cisalkyl, RisCO-Co.alkyl or
R:CO,-Cosalkyl, more preferably Cialkyl, and even more preferably methyl or ethyl.

In another embodiment, the invention relates to the compounds of formula If wherein:

Ais nitrogen and B is carbon;

R1 is hydrogen or —=CN, preferably hydrogen; and R; is hydrogen;

R:is a cycle of formula Cyia, preferably with (S)-stereochemistry;

Rs is hydrogen; and

Rs is hydrogen, C-salkyl, CisalkoxyCi.alky!, hydroxyCs.salkyl, RiR/N-Cisalkyl, RisCO-Coualkyl or
RisC0,-Coaalkyl, preferably Cizalkyl, CisalkoxyCiualkyl, hydroxyCiaalkyl, R::R/N-Ciealkyl, RisCO-Co.alkyl or
R+CO~Co.alkyl, more preferably Ci.salkyl, and even more preferably methyi or ethyl.

In another embodiment, the invention relates to the compounds of formula lf wherein:

Rz is a cycle of formuta Cys. or Cya,

Rs is hydrogen;

Rig is -COR43 or ~-SOzRy3 and

Ri3 is Ciualkyl, haloC:.alkyl, Ci.salkoxyCi.salkyl, hydroxyCi4atkyl or cyanoCs.salkyl, preferably Cialkyl or
cyanoCi.salkyl, and more preferably methyl or cyanomethyl.

In another embodiment, the invention relates to the compounds of formula Il wherein:

R is a cycle of formula Cy:, preferably with (S)-stereochemistry:

Rs is hydrogen;

Rig is -COR13; and

Ris is Ciaalkyl, haloCy.alkyl, CisalkoxyCisalkyl, hydroxyCsaalky! or cyanoCi.salkyl, preferably Ci.calkyl or
cyanoCi.salkyl, and more preferably methyl or cyanomethyl.

in another embodiment, the invention relates to the compounds of formuia it wherein:

Wis CH;

Rz is a cycle of formula Cy1, , preferably with (S)-stereochemistry;

Rs is hydrogen;

Rig is -CORy3;and

Riz is Ciaalkyl, haloCiaalkyl, CiaalkoxyCqsalkyl, hydroxyCiaalkyl or cyanoCi.calkyl, preferably Ci.aalkyl or
cyanoCi.4alkyl, and more preferably methyl or cyanomethyl,

in another embodiment, the invention relates to the compounds of formula Il wherein;

Wis N;

Riis a cycle of formula Cyi., preferably with (S)-stereochemistry;

Rs is hydrogen;

Rig is -CORy3; and

Ri3 is Cizalkyl, haioC..alkyl, CiaalkoxyCi.salkyl, hydroxyCi.salkyl or cyanoCs.qalkyl, preferably Ciaalkyl or
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cyanoC1.alkyl, and more preferably methyl or cyanomethyi.

In another embodiment, the invention relates to the compounds of formula Il wherein:

A'is nitrogen and B is carbon;

R1is hydrogen or -CN, preferably hydrogen; and R; is hydrogen;

Rsis a cycle of formula Cy,, preferably with (S)-stereochemistry;

Rs is hydrogen; and

R is ~-COR3.

In another embodiment, the invention relates to the compounds of formula I} wherein:

A'is nitrogen and B is carbon;

Ry is hydrogen or -CN, preferably hydrogen; and R; is hydrogen;

R is a cycle of formuia Cys, preferably with (S)-stereochemistry;

Rs is hydrogen;

Rio is -COR13; and

Ri3 is Ciaalkyl, haloCialkyl, CisalkoxyCialkyl, hydroxyCiaalky! or cyanoCi.salkyl, preferably Cs.alkyl or
cyanoCs.«alkyl, and more preferabiy methyl or cyanomethyl.

in another embodiment, the invention relates to the compounds of formula Il wherein:

Rsis a cycle of formula Cyia0r Cye;

Rs is hydrogen;

Rs is hydrogen, Cisalkyl, CisalkoxyCraalkyl, hydroxyCiualkyl, R1:R;N-Ciaalkyl, RisCO-Ce.aalkyl or
R:sCO2-Coaalkyl, preferably C..aalkyl, C:.salkoxyCisalkyl, hydroxyCi.salkyl, Ri2R/N-Ciqalkyl, RiCO-Co.calkyl or
R16CO,-Coaalkyl, more preferably Cialkyl, and even more preferably methyl or ethyt;

Rio is -COR:3 or =SO,R 13, and

Riz is Cisalkyl, haioCy.salkyl, Ci.aalkoxyCi.aalkyl, hydroxyCiualky! or cyanoCs.aalkyl, preferably Ci.salkyl or
cyanoC:.4alkyl, and more preferabiy methyl or cyanomethyt.

in another embodiment, the invention relates to the compounds of formula If wherein:

Rs is a cycle of formula Cy, preferably with (S)-stereochemistry;

Rs is hydrogen;

Rs is hydrogen, Ciaalkyl, Ci.alkoxyCi.calkyl, hydroxyCisalkyl, RizR/N-Cizalkyl, RCO-Coaalkyl or
R1sC0O-Coualkyl, preferably C-aalkyl, CisalkoxyCialkyl, hydroxyCisalkyl, RizRiN-Cisalkyl, RisCO-Coaalkyl or
RisCO»-Co.salkyl, more preferably C:4alkyl, and even more preferably methyl or ethyl;

Riois -COR1z; and

Ria is Craalkyl, haloCq.salkyl, Cr4alkoxyCisalkyl, hydroxyCi.alky! or cyanoCi.aalkyl, preferably Ci.salkyl or
cyanoC+.calkyl, and more preferably methyl or cyanomethyl.

in another embodiment, the invention relates to the compounds of foermula Il wherein:

Alis nitrogen and B is carbon;

Ry is hydrogen or -CN, preferably hydrogen; and R; is hydrogen;

Rsis a cycle of formula Cyis0r Cyu;
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Rs is hydrogen;

Ry is hydrogen, Ciaalkyl, CisalkoxyCiraalkyl, hydroxyCisalkyl, RiRiN-Ciaalkyl, RisCO-Cosalkyl or
R16COx-Ceaalkyl, preferably Ci.salkyl, CisalkoxyCisalkyl, hydroxyCiaalkyl, Ri2R;N-Ciualkyl, RsCO-Coaalkyl or
R16C0;-Cosatkyl, more preferably Ci.alkyl, and even more preferably methyl or ethyl; and

Rigis -COR10r =SO2R 13,

In another embodiment, the invention relates to the compounds of formula I} wherein:

Ais nitrogen and B is carbon;

R1 is hydrogen or ~CN, preferably hydrogen; and R» is hydrogen;

Rais a cycle of formula Cy:, preferably with (S)-stereochemistry;

Rs is hydrogen;

Re is hydrogen, Ciealkyl, CiaalkoxyCs.alkyl, hydroxyCiaalkyl, RizR/N-Ci.ealkyl, RisCO-Co.salkyl or
RsCOx-Coualkyl, preferably Ci.alkyl, C:.alkoxyCiaalkyl, hydroxyCi.alkyl, RizR/N-Ci.alkyl, R:sCO-Coalkyl or
R16CO2-Co.aalkyl, more preferably Ci.salkyl, and even more preferably methyl or ethyl;

Rio is -COR13; and

Ris is Craalkyl, haloCi.salkyl, CisalkoxyC-.calkyl, hydroxyCisalkyl or cyanoCi..alkyl, preferably Cs.calkyl or
cyanoCi.salkyl, and more preferably methyl or cyanomethyl.

In another embodiment, the invention relates to the compounds of formuia Il wherein:

Ais nitrogen and B is carbon;

Wis CH;

R. is hydrogen or ~CN, preferably hydrogen; and R2 is hydrogen;

Rs is a cycle of formula Cys., preferably with (S)-stereochemistry;

Rs Is hydrogen;

Ry is hydrogen, Cisalkyl, CialkoxyCiaalkyl, hydroxyCiaalkyl, R:aRiN-Cisalkyl, RisCO-Coaalkyl or
R1sCOs-Coaalkyl, preferably Cisalkyl, CisalkoxyCisalkyl, hydroxyCiaalkyl, Ri:RiN-Cisalkyl, RisCO-Coaalkyl or
R16C0:-Co.salkyl, more preferably Ci.salkyl, and even more preferably methyl or ethyl;

R is -COR13; and

Rz is Cralkyl, haloC:.aalkyl, CisalkoxyC-.salkyl, hydroxyCi.calkyl or cyanoCi.salkyl, preferably Ci.salkyl or
cyanoC:.salkyl and more preferably methyi or cyanomethyl.

in another embodiment, the invention relates to the compounds of formula It wherein:

Ais nitrogen and B is carbon;

Wis N;

Ri is hydrogen or —CN, preferably hydrogen; and Rz is hydrogen;

R is a cycle of formuia Cy1,, preferably with {S)-stereochemistry;

Rs is hydrogen;

Rs is hydrogen, Ci.aalkyl, CisalkoxyCiealkyl, hydroxyCi.alkyl, Ri;R/N-Ciealkyl, RsCO-Coaalkyl or
RisCOx-Coaalkyl, preferably Cialkyl, CisalkoxyCiaalkyl, hydroxyCisalkyl, Ri2RiN-Cisalkyl, RisCO-Coaalkyl or
R:sCO2-Co.calkyl, more preferably Ci.salkyl, and even more preferably methy! or ethyl;
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Rigis -CORy3; and

Ris is Craalkyl, haloCs.ealkyl, CisalkoxyCiaalkyl, hydroxyCisalkyl or cyanoCs..alkyl, preferably Ci.calkyl or
cyanoC.salkyl, and more preferably methyl or cyanomethyl.

in another embodiment, the invention relates to the compounds of formula if wherein:

A'is nitrogen and B is carbon;

R is hydrogen or =CN, preferably hydrogen; and R; is hydrogen;

R; is a cycle of formula Cys, preferably with the (S)-stereochemistry;

Rs is hydrogen;

Reis Ci.aalkyl, preferably methyl or ethyl;

Rip is -COR:3; and

Ri3is Cyalkyl or cyanoCyalkyl, preferably methyl or cyanomethyl.

In another embodiment, the invention relates to the compounds of formula Il wherein:

Ais nitrogen and B is carbon;

Wis CH;

Ry is hydrogen or —CN, preferably hydrogen; and R: is hydrogen;

R is a cycle of formula Cyis, preferably with the (S)-stereochemistry;

Rs is hydrogen,

Rsis C-.qalkyl, preferably methyl or ethyl;

Rig is -COR+3; and

Risis Cralkyl or cyanoC.alkyl, preferably methyl or cyanomethyl.

in another embodiment, the invention relates to the compounds of formula Il wherein:

Ais nitrogen and B is carbon;

Wis N:

Ri is hydrogen or —CN, preferably hydrogen; and R; is hydrogen;

Rsis a cycle of formuta Cy:,, preferably with the (S)-stereochemistry;

Rs is hydrogen;

Reis Cr.calkyl, preferably methyl or ethyl;

‘Rigis -CORy3; and

Rz is C-..alkyl or cyanoCi.salkyl, preferably methyl or cyanomethy!,

In another embodiment, the invention relates to the compounds of formula [f wherein:

A'is nitrogen and B is carbon;

Ry is hydrogenand R; is hydrogen,;

R3is a cycle of formula Cy+. with the (S)-stereochemistry;

Rs is hydrogen;

Rsis Ci4alkyl, preferably methyt or ethyl;

Ry Is -COR;3; and

Rz is Ci.salkyl or cyanoCi.salkyl, preferably methyl or cyanomethyt,
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in another embodiment, the invention relates to the compounds of formula Il wherein:

A is nitrogen and B is carbon;

Ry is hydrogen or -CN, preferably hydrogen; and R; is hydrogen;

Rs is a cycle of formula Cy;

Rs is hydrogen;

Rsis Craalkyl, preferably methyt or ethyl; and

Rig is =SO2R1a.

Furthermore, the present invention covers all possible combinations of the particular and preferred
embodiments described above.

In another embodiment, the invention relates to a compound of formuia | or I selected from the list of
compounds described in examples 1 to 37.

In another embodiment, the invention refates to a compound of formula | or It that provides more than 50%
inhibition of JAK3 activity at 10 UM, more preferably at 1 .UM and still more preferably at 0.1 uM, in a JAK3 assay
such as the one described in example 38.

in an additional embodiment, the invention refates to a compound according to formula i or Il that provides
maore than 50% inhibition of JAK2 activity at 10 1M, more preferably at 1 M and still more preferably at 0.1 uM, in a
JAK2 assay such as the one described in exampie 39.

The compounds of the present invention contain one or more hasic nitrogens and may, therefore, form salts
with organic or inorganic acids. Examples of these salts include: salts with inorganic acids such as hydrochloric acid,
hydrobromic acid, hydroicdic acid, nitric acid, perchloric acid, sulfuric acid or phosphoric acid; and salts with organic
acids such as methanesulfonic acid, trifiuoromethanesuifonic acid, ethanesulfonic acid, benzenesulfonic acid, p-
toluenesulfonic acid, fumaric acid, oxalic acid, acetic acid, maleic acid, ascorbic acid, citric acid, lactic acid, tartaric
acid, malonic acid, glycolic acid, succinic acid and propionic acid, among others. Some of the compounds of the
present invention may contain one or more acidic protons and, therefore, they may also form salts with bases.
Examples of these salts include: salts with inorganic cations such as sodium, potassium, calcium, magnesium,
fithium, aluminium, zinc, efc; and salts formed with pharmaceutically acceptable amines such as ammonia,
alkylamines, hydroxylalkylamines, lysine, arginine, N-methylglucamine, procaine and the fike.

There is no limitation on the type of salt that can be used, provided that these are pharmaceutically
acceptable when they are used for therapeutic purposes. The term pharmaceutically acceptabie salt refers to those
salts which are, according to medical judgment, suitable for use in contact with the tissues of humans and other
mammais without undue toxicity, irritation, allergic response and the like. Pharmaceutically acceptable salts are well
known in the art.

The salfs of a compound of formula | or It can be obtained during the final isolation and purification of the
compounds of the invention or can be prepared by treating a compound of formula | or Il with & sufficient amount of
the desired acid or base to give the salt in the conventional manner. The salts of the compounds of fermula | or li can
be converted into other salts of the compounds of formula { or Ii by ion exchange using icnic exchange resins,

The compounds of formula | or il and their salts may differ in some physical properties but they are
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equivalent for the purposes of the present invention. All salts of the compounds of formula | or Il are included within
the scope of the invention. _

The compounds of the present invention may form complexes with solvents in which they are reacted or
from which they are precipitated or crystaliized. These complexes are known as solvates. As used nerein, the term
solvate refers to & complex of variable stoichiometry formed by a solute (a compound of formuia | or Il or a salt
thereof) and a solvent, Examples of solvents include pharmaceutically acceptable solvents such as water, ethanol
and the fike. A complex with water is known as a hydrate. Solvates of compounds of the invention {or salts thereof),
including hydrates, are included within the scope of the invention.

The compounds of formuta | or Il may exist in different physical forms, i.e. amorphous and crystalline forms.
Moreover, the compounds of the invention may have the ability to crystallize in more than one form, a characteristic
which is known as polymorphism. Polymorphs can be distinguished by various physical properties well known in the
art such as X-ray diffraction pattern, melting point or solubility. All physical forms of the compounds of formula | or I,
including all polymorphic forms {“polymorphs”) thereof, are included within the scope of the invention.

Some of the compounds of the present invention may exist as several diastereoisomers and/or several
optical isomers. Diastereoisomers can be separated by conventional techniques such as chromatography or
fractional crystallization. Optical isomers can be resolved by conventional techniques of optical resolution to give
optically pure isomers, This resolution can be carmied out on any chiral synthetic intermediate or on products of
formuia | or ll. Optically pure isomers can also be individually obtained using enantiospecific synthesis. The present
invention covers all individual isomers as well as mixtures thereof (for example racemic mixtures or mixtures of
diastereomers), whether obtained by synthesis or by physically mixing them.

The present invention further covers all unlabeled and isotopically labeled forms of the compounds of
formuia l or Il.

The present invention further covers all tautomeric forms of the compounds of formula § or i,

The compounds of formuia | or I can be obtained by following the processes described below. As it will be
obvious to one skilied in the art, the exact method used to prepare a given compound may vary depending on its
chemical structure. Moreover, in some of the processes described below it may be necessary or advisable to protect
the reactive or labile groups with conventional protecting groups. Both the nature of these protecting groups and the
procedhres for their introduction and removal are well known in the art (see for example Greene T.W. and Wuts
P.G.M, “Protecting Gfoups in Organic Synthesis”, John Wiley & Sons, 39 edition, 1999). As an example, as
protecting group of an amino function the ter-butoxycarbonyl (BOC) group can be used. Whenever a protecting
group is present, a later deprotection step wili be required, which can be performed under standard conditions in
organic synthesis, such as those described in the above-mentioned reference.

In general, compounds of formula 1 or lf can be obtained from a compound of formula VI, as shown in the

foliowing scheme:
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wherein A, B, W, Rs, Rz, Ry Rz and Rs have the meaning previousty described in refation with a compound of formula
{or If; Rg in a compound of formula V or Ilb has the meaning previously described in relation with a compound of
formuta | or Ii, except hydrogen; and X is a leaving group.

The compounds of formula | can be obtained by reacting a compound of formula VI with either the
corresponding isothiocyanate llf or aldenyde IV.

The reaction with an isothiocyanate [l may be performed in the presence of 1-ethyl-3-(3-
dimethyiaminopropyl) carbodiimide, in a suitable solvent such as dichloromethane, and heating at a suitable
temperature usually comprised between 100 and 200 °C. The heating may be thermal or by irradiating with
microwaves at a wattage that allows reaching the temperature mentioned above.

The reaction between compounds of formula VI and IV can be carried out in a suitable solvent such as
ethanol, butanol, N,N-dimethylformamide or dimethylacetamide, in the presence of an acid such as acetic acid, p-
toluenesulfonic acid or sodium bisulfite, and heating, preferably at a temperature comprised between 100 and 200
°C. The heating may be thermal or by irradiating with microwaves at a wattage that allows reaching the temperature

mentioned above. When required, the reaction can be completed by subsequent addition of water.
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The compounds of formula If (i.e. compounds of formuta lia and lib) can be obtained from a compound of
formuia VI.

The compounds of formula Ha (i.e. a compound of formula Il wherein Rs is hydrogen) can be obtained by
reaction of a compound of formula VI with a synthetic equivaient for the CO synthon. Any such synthetic equivalent
disclosed in the literature can in principle be used, for example 1,1'-carbonyldiimidazole (CDI), phosgene,
diphosgene or triphosgene. The reaction is conducted in the presence of a base such as N,N-diisopropylethylamine;
and in a suitable solvent such as tetrahydrofuran (THF), and preferably at room temperature. The reaction can be
completed by subsequent addition of water,

The compounds of formula fib {i.e. a compound of formula it wherein Rs is different from hydrogen) can be
obtained by alkylation of a compound of formula lla with an alkylating agent Re-X (V), wherein X represents a leaving
group and Rs is different from H; suitable examples of X include among others halogen such as Cl, Br or |, mesylate,
tosylate or trifiate. This reaction may be carried out in the presence of a base such as Cs,COs, Ko.CO5, NaOH, tert-
BuOK or NaH, in a suitable solvent, such as acetone, toluene, 1,2-dimethoxyethane, and preferably
dimethylformamide, at a suitable temperature, comprised between 0 °C and reflux.

The compounds of formuia Vi can be obtained by reduction of a compound of formula VIt as shown in the
following scheme:

Rs

02N > H2N
N\
R3\N / \W R3\N/Z/—/<W
/ O

3 R
Vil Vi
wherein A, B, W, Ry, Rz, Rs and Rs have the meaning previously described in refation with a compound of formula |
orll.
The reaction may be carried out with hydrogen gas, using a platinum catalyst, such as Pt/C in the presence
of thiophene in diisopropylethylaming; in a suitable solvent such as EtOH and preferably at room temperature.
The compounds of formuia VIl can be obtained by reacting a compound of formula VIII with either a

compound of formula IX or X| as shown in the following scheme:
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wherein A, B, W, R1 Ry, R; and Rs has the meaning previously described in relation with a compound of formula | or
I, and BY: is a boronic acid or ester.

The reaction between compounds of formufa VIIF and IX may be carried out using the conditions described
in the literature for Suzuki's coupling reactions. For example, the reaction may be carried out in the presence of a Pd
catalyst such as Pd(PPhs)e, in the presence of a base such as Na,COs; in a mixture of solvents such as a
dimethoxyethane and water; and heating.

The direct coupling between compounds of formuia VUil and X can be performed using a palladium catalyst
such as for example tetrakis {triphenylphosphine)paliadium(0) (Pd(PPha)s) and preferably patadium (Il} acetate
Pd(OAc); in the presence of triphenylphosphine, and a base, such as for example triethylamine and preferably
potassium acetate. The reaction is usually carried out under anhydrous and anaerobic conditions. The reaction may
be carried out in a solvent such as dioxane, N,N-dimethylformamide, toluene and preferably in dimethylacetamide
and heating at a temperature usually comprised between 60°C-100°C.

Compounds of formula IX and formuia X can be easily obtained from commercial compounds by known
methods.

Additionaly, the compounds of formula Vil wherein A is nitrogen and B is carbon {i.e. Vila) can be obtained

by reacting a compound of formuta Xl with a compound of formuta XIt, as shown in the following scheme:
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wherein W, Ry, Rz, Ra and R; have the meaning previously described in relation with a compound of formula 1 or If;
and An is ioding, 2 4-dinitrophenolate, p-toluensuiphonate or 2,4 ,6-trimethylbencenosulphonate.
The reaction may be carried out in the presence of tetra-n-butylammonium fiuoride (TBAF) in THF and of a
>  base such as 15-diazabicyclo[4.3.0]non-5-ene (DBN) or 1,4-diazabicyciof2.2.2]octane (DABCO), preferably 1.8-
diazabicyclo[5.4.0Jundec-7-ene  (DBU), in a scivent such as N,N-dimethylformamide, dimethyisulfoxide,
dichloromethane, toluene or acetonitriie, preferably acetonitrile, and at a temperature comprised between -78 °C and
room temperature.
Alternatively the compounds of formula Viia can be obtained by reacting a compound of formuia XIt with the
) deprotected derivative of the compound of formula Xi (Xib) obtained by using standard conditions.
The compounds of formula XII can be obtained by reaction of a compound of formula Xl with
aminosulfonic acid in the presence of a Hi agueous solution; and of a base such as K;CO;, NaOH or KOH; in a

solvent such as dichloromethane, tetrahydrofuran, water, ethanol, methanol, isopropanol or acetonitrile; and heating

preferably at reflux, as shown in the foliowing scheme:

R, R,
l !
Row_~ NG }
N | N
N l\\l
NH, An
15 X Xil

wherein Ry and R; have the meaning previously described in relation with a compound of formula | or If; and An has

the meaning described above.
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The compounds of formula X! can be obtained by reaction of a compound of formula VIiI with

trimethylsilylacetylene, as shown in the following scheme:

O,N Rs
A\
Ry 7 N Roved W
ﬁ w +  H——= H /

= \

SiMe,

vl X1
wherein W, R; and Rs have the meaning previously described in refation with a compound of formuta tor i,

The reaction with trimethylsilylacetylene may be carried out under Sonogashira conditions, using a
palladium catalyst such as for example tetrakis (triphenylphosphino)palladium(0) (Pd(PPhs)s), preferably
bis(triphenylphosphino)dichloropaliadium{ll) (Pd(PhsP);Cl) in the presence of friphenylphospine, a Cu (1} catalyst as
a cocatalyst, such as Cul, and a base, such as diethylamine, N N-diisopropylethylamine, triethylamine or
isopropylethylamine. The reaction is usually carried out under anhydrous and anaerobic conditions. The reaction
may be carried out in a solvent such as dioxane, N,N-dimethylformamide, tetrahydrofuran or toluene, at room
temperature or by heating.

The compounds of formula VIli can be obtained by reaction of a compound of formula XIV with a compound

of formuta XV, as shown in the following scheme:

O,N Rs

OyN
/ Swooy, HN—R;  —— R3*N.2/’—\<W
Nékm " N:<
Cl
XV XV Vilt
wherein W, Ry and R have the meaning previously described in relation with a compound of formula t or I,

The reaction between the compounds of formula XIV and XV may be carried out in the presence of a base
such as diisopropylethylamine, diethylamine or triethylamine, in a suitable solvent such as THF or acetonitrile, and at
a temperature comprised between -78 °C and room temperature. ‘

The compounds of formula XIV and XV are commercial or may be easily obtained from commercial
compounds using standard procedures.

Furthermore, some compounds of the present invention can also be obtained from other compounds of
formula | or Il by appropriate conversion reactions of functional groups in one or several steps, using well-known
reactions in organic chemistry under the standard experimental conditions. Said transformations can be carried out
for example upon Rz and inciude, for example the substitution of a primary or secondary amine by treatment with an
alkylating agent, the reaction of an acid or ester with an amine to obtain the corresponding amide, the conversion of
an amine into a sulfonamide and the hydrolysis of an ester to obtain a carboxylic acid. in some of these conversions

it may be necessary or advisable to protect the reactive or unstable groups by means of conventional protective
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groups.

As it will be obvious to those skilled in the art, these interconversion reactions can be carried out upon the
compounds of formula | or Il as well as upon any suitable synthesis intermediate thereof.

As mentioned above, the compounds of the present invention act by inhibiting JAK/STAT signaling
pathways, particularly by inhibiting JAK3 activity. Therefore, the compounds of the invention are expected to be
useful to treat or prevent diseases in which JAKs, particularly JAKS, play a role in mammals, including human
beings. These diseases include, but are not limited to, transplant rejection; immune, autoimmune and inflammatory
diseases; neurodegenerative diseases; and proliferative disorders (see e.g. O'Shea J.J. et al, Nat. Rev. Drug.
Discov. 2004, 3(7):555-64; Cetkovic-Cvrlje M. et al, Curr. Pharm. Des. 2004, 10(15):1767-84; Cetkovic-Cvrije M. et
al, Arch. Immunol. Ther. Exp. (Warsz), 2004, 52(2):69-82).

Acute or chronic transplant rejection reactions that can be treated or prevented with the compounds of the
present invention inciude any kind of cell, tissue or organ xenotransplants or allografts, such as of heart, lung, liver,
kidney, pancreas, uterus, joints, pancreatic islets, bone marrow, limbs, cornea, skin, hepatocytes, pancreatic beta
cells, pluripotential cells, neuronal cells and myocardial cells, as well as graft-versus-host reactions (see e.g.
Rousvoal G. et al, Transpl. Int. 2006, 19(12):1014-21; Borie DC. et al, Transplantation 2005, 79(7):791-801;
Paniagua R. et al, Transplantation 2005, 80(9):1283-92; Higuchi T. et al, J. Heart Lung Transplant. 2005,
24(10):1557-64; Sdemann MD. et al, Transp! int. 2004, 17(9):481-89; Silva Jr HT. et al, Drugs 2008, 66(13):1665-
1684).

fmmune, autoimmune or inflammatory diseases that can be treated or prevented with the compounds of the
present invention include among others, rheumatic diseases (e.g. rheumatoid arthritis and psoriatic arthritis),
autoimmune hematoiogical disorders (e.g. hemolytic anemia, aplastic anemia, idiopathic thrombocytopenia, and
neutropenia), aufoimmune gastritis and inflammatory bowel diseases (e.g. ulcerative colitis and Crohn's diseasz),
scleroderma, type | diabetes and complications from diabetes, type B hepatitis, type C hepatitis, primary biliary
cirrhosis, myasthenia gravis, multiple sclerosis, systemic lupus erythematosus, psoriasis, atopic dermatitis, contact
dermatitis, eczema, skin sunburns, suppression of HIV repiication, infertility of autoimmune origin, autoimmune
thyroid disease (Grave's disease), interstitial cystitis, mast celi-mediated aliergic reactions such as asthma,
angiodema, anaphylaxis, bronchitis, rhinitis and sinusitis, and inflammatory or autoimmune ocular diseases such as
dry eye syndrome, glaucoma, Sjagren’s syndrome, uveitis and retinopathy of prematurity (see e.g. Sorbera LA. et al,
Drugs of the Future 2007, 32(8):674-680; O'Shea J.J. et al, Nat. Rev. Drug. Discov. 2004, 3(7}:555-64; Cetkovic-
Cvrlie M. et al, Curr. Pharm. Des. 2004, 10(15):1767-84; Muller-Ladner U. et al, J. Immunol. 2000, 164(7): 3894-
3901: Walker JG. et al, Ann. Rheum. Dis. 2006, 65(2):149-56; Milici AJ. et al, Arthritis Rheum .2006, 54 (3, Suppl):
abstr 788; Kremer JM. et al, Arthritis Rheum. 2006, 54, 4116, presentation no. L4C; Cetkovic-Cvrije M. et al, Arch
Immunol. Ther. Exp. (Warsz), 2004, 52(2):69-82; Malaviya R. et al, J. Pharmacol. Exp. Ther. 2000, 295(3):912-26,
Malaviya R. et al, J. Biol. Chem. 1988, 274(38):27028-38; Wilkinson B et al, Ann. Rheum. Dis. 2007, 68(Supp! 2):
Abst. THU00SS; Matsumoto M. et al, J. Immunol. 1899, 162(2):1056-63, West K., Curr Opin Inventig Drugs
2009:10(5):491-504, Huang Y. et al., Exp Eye res 2007:85(5):684-95, Killedar SY et al ,Laboratory investigation
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2006:86:1243-1260, Egwuagu C.E., Cytokine 2009:47(3):149-156, Byfield G., Investigative Ophtalmology &Viral
Science 2009:50:3360).

Neurodegenerative diseases that can be treated or prevented with the compounds of the present invention
include, among others, amyotrophic lateral sclerosis and Alzheimer's disease (see e.g. Trieu VN. et al, Biochem.
Biophys. Res. Commun. 2000, 267(1):22-5).

Proliferative disorders that can be treated or prevented with the compounds of the present invention include,
among others, leukemias, lymphomas, glicblastoma multiforme, colon carcinoma, as well as thromboembolic and
allergic complications associated with these diseases (see e.g. Sudbeck EA. et al, Ciin. Cancer Res. 1999,
5(6):1569-82; Narla RK. et al, Clin. Cancer Res. 1998, 4(10):2463-71; Lin Q. et al, Am J. Pathol. 2005, 167(4):969-
80; Tibbles HE. et al, J. Biol. Chem. 2001, 276(21):17815-22).

It has been found that certain compounds of formufa | or I, besides inhibiting JAK3 activity, also inhibit
JAK2 kinase to varying degrees, and therefore can also be useful for the treatment or prevention of any disease
mediated by JAK2 kinase. A group of such JAK2-mediated diseases are myeloproliferative disorders, including
polycythemia vera, essential thrombocytosis, idiopathic myelofibrosis, chronic myelogenous leukemia,
hypereosinophilic syndrome, chronic neutrophilic leukemia, chronic myelomonocytic leukemia, myelofibrosis with
myeloid metaplasia, chronic basophilic leukemia, chronic eosinophilic leukemia, systemic mastocytosis and
myelodisplastic syndrome (see e.g. Geron . et al, Cancer cell 2008, 13:321-330; Pardanani A. et al, Leukemia 2007,
21(8):1658-68; Mathur A. et al, Biochem Pharmacol 2009, 78(4):382-9; Manshouri T. et al, Cancer Sci. 2008,
99(6):1265-73; Wernig G. et af, Cancer celt 2008, 13(4):311-20. Elizabeth O. et al, Blood, 111({12; 5663-5671).

Compounds of formuia | or Il wherein Ry and R; are hydrogen have been found to be particularly useful as
JAK? inhibitors, and thus can be particularly useful, in addition to treating or preventing all the diseases mentioned in
the preceding paragraphs, also for the treatment or prevention of myeloproliferative disorders (MPD).

Thus, another aspect of the invention relates to a compound of formula | or I, or a pharmaceutically
accep{ablé‘salt thereof for use in the treatment or prevention of a disease mediated by JAK2. More preferably, the
disease mediated by JAK2 is a myeloproliferative disorder. In a preferred embodiment, the compounds of formula |
or Il are those wherein Riand R; are hydrogen. ,

Another aspect of the present invention relates to the use of a compound of formula | or Il or a
pharmaceutically acceptable salt thereof for the manufacture of a medicament for the treatment or prevention of a
disease mediated by JAK2. More preferably, the disease mediated by JAK2 is a myeloproiiferative disorder. In a
preferred embodiment, the compounds of formula | or it are those wherein R: and R; are hydrogen.

Another aspect of the present invention relates to a method of treating or preventing a disease mediated by
JAK2 in a subject in need thereof, especially 2 human being, which comprises administering to said subject a
compound of formula | or I, or a pharmaceutically acceptable salt thereof. More preferably, the disease mediated by
JAK2 is a myeloproliferative disease. In a preferred embodiment, the compounds of formula | or I are those wherein
R:and R; are hydrogen

Another aspect of the invention relates to a compound of formuta | or I, or a pharmaceuticaliy acceptable

salt thereof for use in the treatment or prevention of a myeloproliferative disorder. In a preferred embodiment, the
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myeloproliferative disorder is selected from polycythemia vera, essential thrombocytosis, idiopathic myelofibrosis,
chranic myelogenous leukemia, hypereosinophiiic syndrome, chronic neutrophilic leukemia, chronic myelomonocytic
leukemia, myelofibrosis with myeloid metaplasia, chronic basophilic leukemia, chronic eosinophilic ieukemia,
systemic mastocytosis and myelodisplastic syndrome. in a preferred embodiment, the compounds of formula | or I
are those wherein Riand R; are hydrogen.

Another aspect of the invention relates to the use of a compound of formula | or Il or a pharmaceuticaliy
acceptable salt thereof for the manufacture of a medicament for the treatment or prevention of a myeioproliferative
disorder. In a preferred embodiment, the myeloproliferative disorder is selected from polycythemia vera, essential
thrombocytosis, idiopathic myelofibrosis, chronic myelogenous leukemia, hypereosinaphilic syndrome, chronic
neutrophilic feukemia, chronic myelomonocytic leukemia, myelofibrosis with myeloid metaplasia, chronic basophilic
leukemia, chronic eosinophilic leukemia, systemic mastocytosis and myelodisplastic syndrome. In a preferred
embodiment, the compounds of formula | or If are those wherein R and R» are hydrogen.

Another aspect of the present invention relates to a method of treating or preventing a myeloproliferative
disorder in a subject in need thereof, especially a human being, which comprises administering to said subject a
compound of formula | or Il or a pharmaceutically acceptable salt thereof. in a preferred embodiment, the
myeloproliferative disorder is selected from polycytnemia vera, essential thrombocytosis, idiopathic myelofibrosis,
chronic myelogenous leukemia, hypereosinophilic syndrome, chronic neutrophilic leukemia, chronic myelomonocytic
leukemia, myelofibrosis with myeloid metaplasia, chronic basophilic leukemia, chronic eosinophilic leukemia,
systemic mastocytosis and myelodisplastic syndrome. In a preferred embodiment, the compounds of formula 1 or I
are those wherein Ry and R; are hydrogen.

Biological assays that can be used to determine the ability of a compound to inhibit JAKSs, particularly JAK3
and JAK2, are well known in the art. For example, 2 compound to be tested can be incubated in the presence of the
desired JAK, such as JAK3 or JAK2, to determine whether inhibition of JAK enzymatic activity occurs, as described
in the assay of examples 38 and 39 for JAK3 and JAKZ, respectively. Other in vitro useful assays that can be used to
measure JAK3-inhibitory activity include cellular assays, for example IL-2-induced proliferation of human T
fymphocytes. The immunosuppressive activity of the compounds of the invention can be tested using standard in
vivo animal modeis for immune and autoimmune diseases, which are well known in the art. For example, the
following assays can be used: delayed-type hypersensitivity (DTH) (see e.g. the method disclosed in Kudlacz E. et
al, Am J. Transplant, 2004, 4(1).51-7, the contents of which are incorporated herein by reference), rheumatoid
arthritis models such as collagen-induced arthritis (see e.g. the method disclosed in Hoimdahl R et al, APMIS, 1989,
97(7):575-84, the contents of which are incorporated herein by reference), multipie sclerosis models such as
experimental autoimmune encephafomyelitis (EAE) (see e.g. the method disclosed in Gonzalez-Rey et al, Am. J.
Pathal. 2006, 168(4): 1179-88, the contents of which are incorporated herein by reference} and transplant rejection
models (see e.g. the various animal models disclosed in the references listed above in relation to the treatment of
transplant rejection, incorporated herein by reference). The antiproliferative activity of the compounds of the
invention can be tested using standard in vivo animal models well known in the art, such as xenograft studies (see
e.g Mohammad RH. et al, Pancreas. 1998; 16(1):19).
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For selecting active compounds for JAK3, testing at 10 uM must result in an activity of more than 50%
inhibition of JAK3 activity in the test provided in example 38. More preferably, when tested in this assay compounds
should exhibit more than 50% inhibition at 1 uM, and still more preferably, they should exhibit more than 50%
inhibition at 0.1 uM.

For selecting active compounds for JAK2, testing at 10 uM must result in an activity of more than 50%
inhibition of JAK2 activity in the test provided in example 39 More preferably, when tested in this assay compounds
should exhibit more than 50% inhibition at 1 pM, and still more preferably, they should exhibit more than 50%
inhibition at 0.1 uM.

Assays that can be used to predict the PK profile of a compound are well known in the art. For example, a
Caco-2 assay can be used to determine in vitro the potential for oral absorption of a compound. To show a good PK
profile the compound must also exhibit a suitable ciearance, as determined in a standard test using for example
human fiver microsomes in an assay such as the one described in example 40.

Standard assays can be used to assess potential toxic effects of drug candidates, all of which are well
known in the art. Such tests include e.g. viability assays in different cell lines such as human hepatocyte carcinoma
cells (Hep G2), which can be performed following standard procedures.such as the one described in example 41.

The present invention also relates to a pharmaceutical composition that comprises a compound of the
present invention (or a pharmaceutically acceptable salt or solvate thereof) and one or more pharmaceutically
acceptable excipients. The excipients must be “acceptable” in the sense of being compatible with the other
ingredients of the composition and not deleterious to the recipients thereof,

The compounds of the present invention can be administered in the form of any pharmaceutical formulation,
the nature of which, as it is well known, will depend upon the nature of the active compound and its route of
administration. Any route of administration may be used, for example oral, parenteral, nasal, ocular, rectal and
topical administration.

Solid compositions for oral administration include tablets, granulates and capsules. In any case the
manufacturing method is based on a simple mixture, dry granulation or wet granulation of the active compound with
excipients, These excipients can be, for example, diluents such as lactose, microcrystalline cellulose, mannitol or
caicium hydrogenphosphate; binding agents such as for example starch, gelatin or povidone; disintegrants such as
sodium carboxymethyt starch or sodium croscarmeliose; and lubricating agents such as for example magnesium
stearate, stearic acid or talc. Tablets can be additionally coated with suitable excipients by using known techniques
with the purpose of delaying their disintegration and absorption in the gastrointestinal tract and thereby provide a
sustained action over a longer period, or simply to improve their organoleptic properties or their stability. The active
compound can also be incorporated by coating onto inert pellets using natural or synthetic film-coating agents. Soft
gelatin capsules are also possible, in which the active compound is mixed with water or an cily medium, for example

coconut oil, mineral oil or olive oll.



2014201789 26 Mar 2014

25

30

35

54

Powders and granuiates for the preparation of oral suspensions by the addition of water can be obtained by
mixing the active compound with dispersing or wetting agents; suspending agents and preservatives. Other
excipients can also be added, for example sweetening, flavoring and colouring agents.

Liquid forms for oral administration include emulsions, solutions, suspensions, syrups and elixirs containing
commonly used inert diluents, such as purified water, ethanol, sorbitol, glycerol, poiyethylene glycols (macrogols)
and propylene giycol. Said compositions can also contain coadjuvants such as wetting, suspending, sweetening,
flavoring agents, preservatives and buffers.

Injectable preparations, according to the present invention, for parenteral administration, comprise sterile
solutions, suspensions or emulsions, in an agueous or non-aqueous solvent such as propylene glycol, polyethylene
glycol or vegetabie oils. These compositions can also contain coadjuvants, such as wetting, emulsifying, dispersing
agents and preservatives. They may be sterilized by any known method or prepared as sterile solid compositions,
which will be dissolved in water or any other sterile injectable medium immediately before use. It is also possible to
start from sterile materials and keep them under these conditions throughout all the manufacturing process,

For the rectal administration, the active compound can be preferably formulated as a suppository on an oily
base, such as for example vegetable oils or solid semisynthetic glycerides, or on a hydrophilic base such as
polyethylene glycols (macrogol).

The compounds of the invention can also be formulated for their topical application for the treatment or
prevention of pathologies occurring in zones or organs accessible through this route, such as eyes, skin and the
intestinal tract. Formulations include creams, lotions, gals, powders, solutions and patches wherein the compound is
dispersed or dissolved in suitabie excipients.

For the nasal administration or for inhalation, the compound can be formulated as an aerosol and it can be
conveniently refeased using suitable propellants.

The dosage and frequency of doses will depend upon the nature and severity of the disease to be treated,
the age, the general condition and body weight of the patient, as well as the particular compound administered and
the route of administration, among other factors, A representative exampie of a suitable dosage range is from about
0.01 mg/Kg to about 100 mg/Kg per day, which can be administered as a single or divided doses.

The following examples illustrate the scope of the invention.

Examples

The following ahbreviations have been used in the examples:

AcOH: acetic acid

AcN: acetonitrile

DBU: 1,8-diazabicyclo[5.4.0Jundec-7-ene
DIPEA: N,N-diisopropylethylamine
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DMAC: N,N-dimethytacetamide

DMF. N N-dimethylformamide

EDC: N-(3-dimethytaminopropyl)-N'-ethylcarbodiimide
EtOAc: ethyl acetate

EtOH: ethanol

HATU: 2-(1H-7-Azabenzotriazol-1-yl)--1,1,3,3-tetramethyl uronium hexaflucrophosphate Methanaminium
HOBL: 1-hydroxybenzotriazole

HPLC: high performance liquid chromatography
LC-MS: liquid chromatography-mass spectroscopy
Mel: iodomethane

MeOH: methanol

PTSA: para-toluene sulfonic acid

TBAF: tetrabutylammonium flucride

TBME: tert-butyl methyl ether

TEA: triethylamine

TFA: trifluoroacetic acid

THF: tetrahydrofurane

TLC: thin layer cromatography

tz: retention time

One of the foliowing methods was used fo determine the LC-MS spectrums:

Methad 1: Coiumn SunFire C18 3.5 um, (100 mm x 2.1), fiow rate: 0.3 mL/min, eluent A = CH3CN:MeOH 1:18 =
NHzAc 5 mM pH 7, gradient : 0 min 10 % A; 17 min 95 % A; 10 min 85 % A.

Method 2 : Column XBridge, 3.5 1m (50 mm x 4.6), temperature: 30 °C, flow rate: 2 mL/min, eluent A = NH;HCO; 10
mM (pH = 9), B = AcN, gradient: 0 min 5% B; 4.8 min 100% B,

Method 3 : Column XBridge, 3.5 m (50 mm x 4.6}, temperature: 50 °C, flow rate: 1.6 mL/min, eluent A = NHHCO;
10 mM (pH = 9), B = AcN, gradient: 0 min 5% B; 3.5 min 1005% B;

Method 4 (Palau): Column Waters Acquity UPLC BEH C18 (1.7 um, 2.1 mm x 50 mm), temperature: 40 °C, flow: 0.5
mL/min, eluent: ACN (A) / ammonium bicarbonate 10mM (B), gradient: 0 min 10% A - 3,75 min 90% A

Method 5 :: Column YMGC, 3.5 um (50 mm x 4.6}, temperature; 50 °C, flow rate: 1.3 mL/min, eluent A =H,0 (0.1%
HCOOH), B = AcN {0.1% HCOOH), gradient: 0 min 5% B; 3.5 min 100% B.



2014201789 26 Mar 2014

i

wl

56

REFERENCE EXAMPLE 1
1-Amino-4-trifluoromethylpyridinium 2,4,6-trimethylbenzenesulfonate
To a solution of 4-trifiuoromethylpyridine (2.23 g, 15.2 mmol) in CH2Cl> (66 mL) at 0 °C, O-
(mesitylsulfonyl)hydroxylamine (3.27 g, 15.2 mmol) was added. The reaction mixture was stirred at room
temperature for 18 h. The reaction mixture was filtered to afford the desired product with quantitative yield.
LC-MS {method 4): tr = 1.07 min; m/z = 199 (MH").

REFERENCE EXAMPLE 2
(S)-3-(4-(1-Acetylpiperidin-3-ylamino)-5-aminopyrimidin-2-yi)pyrazoio[1,5-a]pyridine-5-carbonitrile
Foliowing a similar procedure to that described in example 1 (section a to d), but using (S)-1-acetyl-3-
aminopiperidine instead of tetranydro-2+-pyran-4-amine, the desired compound was obtained .
LC-MS (method 3): t= = 1.59 min; m/z = 377 (MH").

Following a similar procedure to that described in reference exampie 2, but using in each case the corresponding

starting materials, the following compounds were obtained:

Reference 1 HPLC tr
' Name Starting Materials miz
example method | {min)

1-amino-4- ,
methylpyridinium
2,46-

(S)-tert-butyt 3-(5-amino-2-(5- ,
trimethylbenzenesulfo

methylpyrazoio[1,5-ajpyridin-3- _
2a o o nate (1), ,(S}-3-amino- 3 232 | 424
yl)pyrimidin-4-ylamino)piperidine-1-

(1-tert-
butoxycarbonyl)piperid
ine and 2,4-dichioro-5-

nitropyrimidine

carboxylate

{-aminopyridinium
iodide,, 4-amino-(1-
o tert-

2b ajpynidin-3-yl)pyrimidin-4- o 4 200 | 410
butoxycarbonyl)piperid
ine and 2 4-dichloro-5-

nitropyrimidine

tert-butyl 4-(5-amino-2-(pyrazoio[1,5-

ylamino)piperidine-1-carboxylate
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2~(pyrazoto[1,5-a]pyridin-3-y1)-N4-

1-aminopyridinium
iodide, tetrahydro-2H-
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2c (tetrahydro-2H-pyran-4-yl)pyrimidine- |  pyran-4-amine and 155 | 3N
4,5-diamine 2,4-dichloro-5-
nitropyrimidine
1-aminopyridinium
_ iodide , {S)-3-amino-
(S)-tert-butyl 3-(3-amino-6- (et
2d {pyrazolo[1,5-ajpyridin-3-yl)pyridin-2- o 243 | 409
ylamino)piperidine-1-carboxylate ?utoxycarbonyl}plperld
ine and 2,6-dichloro-3-
nitropyridine
1-amino-4-
cyanopyridinium 2,4,6-
3-(5-amino-4-(8-fluorochroman-4- | trimethylbenzenesutfo
2e ylamino)pyrimidin-2-yl)pyrazoio[1,5- | nate, 8~fluorochroman- 9.28 | 402
a]pyridine-5-carbonitrile 4-amine and 2 4-
dichloro-5-
nitropyrimidine
1-amino-4-
cyanopyridinium 2,4 ,6-
(S)-3-(6-(1-acetylpiperidin-3-ylamino)- | trimethylbenzenesulfo
2f 5-aminopyridin-2-yljpyrazolo[1,5- nate, (S)-1-acetyl-3- 1.58 | 377
aJpyridine-5-carbonitrite aminopiperidin and
2.6-dichloro-3-
nitropyridine
1-aminopyridinium
6-(pyrazolo[1,5-a)pyridin-3-yl)-N2- | iodide, tetrahydro-2H-
29 (tetrahydro-2H-pyran-4-yl)pyridine- pyran-4-amine and 1.68 | 310

2 3-diamine

2 6-dichloro-3-

nitropyridine
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1-amino-4-
cyanopyridinium 2,4,6-
(S)-tert-butyl 3-(3-amino-6-(5- tnmethylbenzenesulfo
o cyanopyrazolo{.1 _.5-a1pyrfd?n-3- nate, (S)-3-amino-(1- ; 250 | a3
yl)pynidin-2-ytamino)piperidine-1- tert-
carboxylate butoxycarbonyl)piperid
ine and 2,6-dichioro-3-

nitropyridine

1-amino-4-

_ cyanopyridinium 2,4,6-
3-(5-amino-4-(trans-4- _
v ichexylamino)pyrimidin-2 trimethylbenzenesulfo

roxycyciohexylamino)pyrimidin-2-
2i yerowyey . nate, trans-4- 3 145 | 350
yl)pyrazoio{1,5-ajpyridine-5- ‘
aminocyclohexanol

and 2,6-dichtoro-3-
nitropyridine,
(1 described by Zhang et al Joumal of Heterocyclic Chemistry; 44; 4; 2007; $19-922

carbonitrile

EXAMPLE 1
3-(8-Ox0-9-tetrahydro-2H-pyran-4-y}-8,9-dihydro-7 H-purin-2-yl)pyrazolo[1,5-aJpyridine-5-carbonitrile
a) 2-Chioro-5-nitro-N-tetrahydro-2H-pyran-4-ylpyrimidin-4-amine
To a solution of 2,4-dichloro-5-nitropyrimidine (1.03 g, 5.15 mmol) in THF {40 mi) at -78 °C, DIPEA (2.0 mL, 11.86
mmot) and tetrahydro-2H-pyran-4-amine (0.54 mL, 5.15 mmol) were added. The reaction mixture was stirred from -
78 to -50 °C for 5 h. The crude mixture was quenched with H,O (50 mL}), extracted with EtOAc (3x40 mL) and the
combined organic phases were dried over anhydrous Na;SOy, filtered and concentrated. The crude product thus

obtained was chromatographed over silica gel using EtOAc/hexanas mixtures of increasing polarity as eluent, to

afford 1.04 g of the desired compound (78% yield).

b) 5-Nitro-N-{tetrahydro-2H-pyran-4-yl}-2-[(trimethyisilyl)ethynyl]pyrimidin-4-amine

To a suspension of the compound obtained in the previous section (1.01 g, 3.90 mmol), Pd(PPhs),Cl, (137 mg, 0.19
mmol) and Cul (37 mg, 0.19 mmol} in toluene (40 mL), TEA (1.6 mL, 11.7 mmol) and trimethyisilylacetylene (0.7 mL,
5.07 mmol) were added. The reaction mixture was stirred at room temperature for 18 h, quenched with saturated
NH.CI aqueous solution {70 mL) and extracted with EtOAc (3x40 mL). The combined organic phases were dried
over anhydrous Na;SOs, filtered and concentrated. The crude residue was cromatographed on a silica gel flash
system (SP1 Biotage) using EtOAc/hexanes mixtures of increasing polarity as eluent to afford 0.96 g of the desired
product (77% yield).
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c) 3-[5-Nitro~4-(tetrahydro-2H-pyran-4-ylamino)pyrimidin-2-ylJpyrazolo[1,5-ajpyridine-5-carbonitrile
To a suspension of the compound obtained in the previous section (500 mg, 1.56 mmol) and 1-amino-4-
cyanopyridinium 2 4 6-trimethylbenzenesulfonate (498 mg, 1_.56 mmol) in AcN (30 mL), at0 °C, 1 M TBAF solution
in THF (1.56 mL, 1.56 mmol) and a solution of DBU (0.47 mL, 3.12 mmol} in AcN (10 mL) were added. The reaction
mixture was stirred at 0 °C for 5 min and 3 h at room temperature. The reaction mixture was evaporated to dryness.
The crude product thus obtained was chromatographed over sifica gel using EtOAc/hexanes mixtures of increasing
polarity as eluent, to afford 227 mg of the desired compound (48% yield).

d 3-[5-Amino-4-(tetrahydro-2H-pyran-4-ylamino)pyrimidin-2-yljpyrazolo[1,5-a]pyridine-5-carbanitrile

A mixture of the compound obtained in the previous section {119 mg, 0.32 mmol) in EtOH (12 mL) was
hydrogenated with Pt/C 5% (149 mg, 0.02 mmol) as a catalyst in the presence of thiophene in DIPEA (4%viv, 9
drops). The reaction mixture was stirred under H; {g) atmosphere at room temperature for 1.5 h. The reaction
mixture was filtered through a plug of Celite® and the solvent was concentrated off to afford 78 mg of the desired

product (71% yield).

e) 3-{8-Oxo-8-tetrahydro-2H-pyran-4-yl-8,9-dihydro-7 H-purin-2-yl)pyrazoto{1,5-alpyridine-5-carbonitriie

To a solution of the compound obtained in the previous section (78 mg, 0.23 mmol) in THF (7 mL), 1,1"-
carbonyldiimidazote (188 mg, 1.16 mmol) was added. The reaction mixture was stirred at room temperature for 4 h,
quenched with saturated NaCl agueous solution (15 mL) and extracted with EtOAc (3x15 mL). The combined
organic phases were dried over anhydrous Na,SO;, filtered and concentrated. The crude preduct thus obtained was
chromatographed over silica gel using MeOH/CH,Cl, mixtures of increasing polarity as eluent, to afford 5.1 mg of the
desired compound {61% yieid).

LC-MS (method 1): tr = 14.25 min; m/z = 362 (MH").

Following a similar procedure to that described in example 1, but using in each case the corresponding starting

materials, the following compounds were obtained:

, HPLC | t
Example Name Starting Material miz
method | (min)

methyl (2R)-2-[2-(5-

cyanopyrazolo{1,5-a]pyridin-3-yl)-8- D-alanine methyl ester
1a yanopy . [ ]py' v Y 1 1448 | 364
oxo-7,8-dihydro-9H-purin-9- ; hydrochioride g

yljpropanoate
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(S)-tert-butyl 3~(2-(5-
cyanopyrazolo{1,5-a]pyridin-3-yl}-8-

(S)-tert-butyl 3-

1b ) o aminopiperidine-1- 223 | 461
ox0-7H-purin-9(8H)-yl)piperidine-1-
carboxylate
carboxylate
R)-tert-buty! 3-(2-(5
%) Y o (& (R)-tert-butyl 3-
cyanopyrazolo[1,5-ajpyridin- 3-y1)-8- o
1¢ . . aminopiperidine-1- 223 | 461
oxo-7H-purin-9(8H)-y!piperidine-1-
carboxylate
carboxylate
(S)-3-{9-(1-methoxypropan-2-yl)-8-
o0x0-8,9-dihydro-7H-purin-2- S)-1-methoxypropan-
1d ’ p & .yp P 1.82 | 350
yl)pyrazolo[1,5-ajpyridine-5- 2-amine
carbonitrile
3-(8-(4 4-difluorocyclohexyl)-8-oxo- 4
8,9-dihydro-7H-purin-2- , ’
Te . difiuorocyclohexanami 203 | 39
yl\pyrazolo[1,5-a]pyridine-5-
| ne
i carbonitrile
3-(9-(1,1-dioxotetrahydrothien-3-yl}-8-
, 3-amino-1,1-
oxo-8,9-dihydro-7H-ptrin-2- .
1f . dioxotetrahydrothiophe 1.43 396
ylpyrazolo[1,5-a]pyridine-5-
he
carbonitrile
3-{9-(2-fluorobenzyl)-8-ox0-8,9-
g dihydro-7H-purin-2-yl)pyrazolo[1,5- 2-fluorobenzylamine 16.58 | 386
ajpyridine-5-carbonitrile
3-(9-(4-methoxybut-1-yl)-8-ox0-8,9-
. _ 4-methoxybutan-1-
1h dihydro-7H-purin-2-yljpyrazolo[1,5- . 15.15 | 396
amine
a)pyridine-5-carbonitrile
methyl (25)-2-[2-(5-
” cyanopyrazolo[1,5-a)pyridin-3-y1)-8- | L-alanine methyi ester .
| .
oxo-7,8-dihydro-9H-purin-S- hydrochloride
yllpropancate
8-(1-acetylpiperidin-4-yl)-2-(5- 1-acetyi-4-
1 {triflucromethyl)pyrazolo[1,5-a]pyridin- | aminopiperidine 1.88 | 446

3-yl}-7H-purin-8(SH)-one (1)

hydrochloride
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(S)-tert-butyl 3-(2-(5-
cyanopyrazolo[1,5-ajpyridin-3-yl)-8-

(S)-tert-butyl 3

1k . o aminopyrrolidine-1- 272 | 447
ox0-7H-purin-8(8H)-yl)pyrrolidine-1-
carboxylate
carboxylate
R)-tert-butyl 3-(2-(5-
") ’ o (24 (R)-tert-buty! 3-
cyanopyrazolo[1,5-a]pyridin-3-yl)-8- . o
1 ‘ o aminopyrrolidine-1- 225 | 447
oxo-7H-purin-9(8H)-yl) pyrrolidine-1-
carboxylate
carboxylate
(S)-tert-butyl 3-(2-(5-
methylpyrazolo[1,5-alpyridin-3-yi}-8- | (S)-tert-butyl 3-
m 0x0-7H-purin-9(8H)-yl)piperidine-1- | aminopiperidine-1- 247 1450
carboxylate (2) carboxylate |
ethyl 2-(2-(5-cyanopyrazolo[1,5-
n ajpyridin-3-yl)-8-oxc-7H-purin-9(8H}- | ethy! 2-aminoacetate 182 | 364
yl)acetate
3-(9-(trans-4-hydroxycyclohexyl)-8-
ox0-8,8-dihydro-7H-purin-2- frans-4-
10 o ) 1.55 | 376
yl)pyrazolo[1,5-a]pyridine-5- aminocyclohexanol
carbonitrile
3-(8-(8-fluorochroman-4-yl}-8-0xo-8,9-
, 8-fluorochroman-4-
1p dihydro-7H-purin-2-yl\pyrazolo[1,5- , 15.43 1428
amine
a]pyridine-5-carbonitriie
tert-butyt 4-(2-(5-cyanopyrazolo[1,5- | tert-butyl 4-
1q ajpyridin-3-yt}-8-oxo-7H-purin-S(8H)- | aminopiperidine-1- 2,33 | 461
yl)piperidine-1-carboxylate carboxyiate
tert-butyl 3-(2-(5-cyanopyrazolo[1,5- | tert-butyl 3-
1r aJpyridin-3-yl)-8-oxo-7H-purin-9(8H)- | aminocazetidine-1- 220 433
yl)azetidine-1-carboxylate carboxylate
9-(1-acetylpiperidin-4-yl}-2-(5- :
thyipyrazoloft S-alpyridin-3yl-Th: || oo
me razolo[1,5-ajpyridin-3-yl}-7H-
1s yey > Y aminopiperidine 138 1392

purin-8(9H)-one (2)

hydrochioride
|
|

(1) step ¢) was performed using reference exampie 1 instead of 1-amino-4-cyanopyridinium

2 4 B-trimethylbenzenesulionate
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62
(2) step ¢} was performed using 1-amino-4-methylpyridinium 2,4,6-trimethylbenzenesulfonate
(described by Zhang et al Journal of Heterocyclic Chemistry; 44; 4; 2007, 919-922)

instead of 1-amino-4-cyanopyridinium 2,4 6-trimethylbenzenesulfonate

EXAMPLE 2
3-(2-Ox0-3-(tetrahydro-2H-pyran-4-yl}-2,3-dihydro-1H-imidazo[4,5-b}pyridin-5-yl)pyrazolo[1,5-a]pyridine-5-
carbonitrile

a) 6-Chloro-3-nitro-N-(tetrahydro-2H-pyran-4-yl)pyridin-2-amine

To a suspension of 2,6-dichloro-3-nitropyridine (6 g, 31.1 mmol) in AcN {200 mL) at 0 °C, TEA (S mL, 62.2 mmol)
and tetrahydro-2H-pyran-4-amine (3.15 g, 31.1 mmol) were added. The reaction mixture was stirred at 0 °C for 1.5 h.
The reaction crude was tempered and stirred at room temperature for 18 h.

The reaction mixture was evaporated under reduced pressure, dissolved in EtOAc, and washed thrice with saturated

NaHCO4 aqueous solution. The combined organic phases were dried over MgSOy4 and concentrated to dryness,

The crude residue was cromatographed on a silica gel flash system (ISCO Combiflash) using hexanes/TBME
mixtures of increasing polarity as eluent to afford 5.23 g of the desired product {65% yield).

b) 3-Nitro-N-({tetrahydro- 2H-pyran=4-yl}-6-({trimethylsilyl)ethynyl)pyridin-2-amine
Following a similar procedure to that described in example 1, section b, but using the compound obtained in previous
section as starting material, the desired compound was obtained (87% yield).
c) 3-(5-Nitro-6-(tetrahydro-2H-pyran-4-ylamino)pyridin-2-yl)pyrazolo[1,5-a]pyridine-5-carbonitrile
Following a similar procedure to that described in example 1, section ¢, but using the compound obtained in previous
section as starting material, the desired compound was obtained {16% yield).

dj  3-(5-Amino-6-(tetrahydro-2H-pyran-4-ylamino)pyridin-2-yl}pyrazolo[1,5-ajpyridine-5-carbonitriie
Foliowing a simitar procedure to that described in example 1, section d, but using the compound obtained in previous
section as starting material, the desired compound was obtained (19% yield).
e) Title compound

Following a similar procedure to that described in example 1, section e, but using the compound obtained in previous
section as starting material, the desired compound was obtained (23% yield).
LC-MS {method 3): {z = 1.83 min; m/z = 381 (MH")

Following a simitar procedure to that described in example 2, but using in each case the corresponding starting
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_ , HPLC | m/z
Example Name Starting Material .
method | (min) (MH-)
(S)-3-amino-{1-tert-
(S)-tert-butyl 3-(2-ox0-5- o
( (o 5-2lpyricin-3yl)-TH butoxycarbonyl)piperid
razolo[1,5-alpyridin-3-yl)-1H- .
2a i , ine and 1- 3 2.47 435
imidazo[4,5-b]pyridin-3(2H)- , o
aminopyridinium
yl)piperidine-1-carboxylate o
iodide
(R)-tert-buty! 3-
(R)-tert-buty! 3-(2-oxo-5- _ o
: (o1 5-aloyridin-3-yi-1H aminopyrrolidine-1-
razolo[1,5-a]pyridin-3-yi}-1H-
2b P . oY o Y carboxylate and 1- 3 2.27 i 421
imidazo[4,5-blpyridin-3(2H)- } o
) aminopyridinium
yl)pyrrolidine-1-carboxylate o
iodide
(S)-tert-buty! 3-
(S)-tert-butyl 3-(2-oxo-5- . o
o aminopyrrolidine-1-
(pyrazolo[1,5-ajpyridin-3-yf}-1H-
2¢ . . carboxylate and 1- 3 2.27 421
imidazo[4,5-b]pyridin-3(2H)- . o
. aminopyridinium
yhpyrrolidine-1-carboxylate o
iodide
(S)-3-amino-(1-tert-
butoxycarbonyl)piperid
(S)-tert-butyl 3-(5-(5- ’ _ Vel
lo[1,5-a]pyridin-3-yi)-2 ne and
cyanopyrazolo[1,5-a]pyridin-3-yi)-2-
2d yanepy Py , .y 1-amino-4- 3 2.50 434
oxo-1H-imidazo[4,5-blpyridin- o
o cyanopyridinium 2,4,6-
3(2H)-yhpiperidine-1-carboxylate |
trimethytbenzenesulfo
nate _
o tefrahydro-2H-pyran-4-
5-(pyrazolo[1,5-alpyridin-3-yl}-3- .
amine and 1-
2e (tetrahydro-2H-pyran-4-yl}-1H- . o 3 1.80 336
‘ o aminopyridinium
imidazo[4,5-b]pyridin-2(3H)-one o
iodide
(R)-3-amino-(1-tert-
(R)-tert-butyl 3-(2-ox0-5- o
( o[t 5-aipyridin-3-y1-1H butoxycarbonyl)piperid
razolo[1,5-ajpyridin-3-yi}-1H- .
2f P _ . ine and 1- 4 2.15 435
imidazo[4,5-blpyridin-3(2H)- } o
o aminopyridinium
yl)piperidine-1-carboxylate o
iodide J
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EXAMPLE 3
2-(Pyrazolo[1,5-a)pyridin-3-yl}-S-(tetrahydro-2H-pyran-4-yl}-7H-purin-8(8H)-one
Following a similar procedure to that described in example 1, but using 1-aminopyridinium iodide instead of 1-amino-
4-cyanopyridinium 2 4 6-trimethylbenzenesulfonate, the desired compound was obtained (84% yield).
LC-MS (method 3): tz = 1.62 min; m/z = 337 (MH").

Following a similar procedure to that described in example 3, but using in each case the corresponding starting

materials, the following compounds were obtained:

HPLC tr miz

Example Name Starting Material )
method | (min) (MH¥)

2-(pyrazolo[1,5-a]pyridin-3-yl)-S-
(tetrahydro-2H-pyran-
Ja ((tetrahydro-2H-pyran-4-yl)methyl)- 2 1.63 351

4-yl)methanamine
7H-punin-8(9H)-one

(S)-tert-butyl 3-(8-oxo-2- (S)-tert-butyl-3-
3b (pyrazolo[t,5-ajpyridin3-yl)-7H- | aminopiperidine-1- 2 2.33 436
purin-9(8H)-yl)piperidine-1- carboxylate
carboxylate

9-(2-methoxyethyl)-2-(pyrazolo[1,5- ‘
3c . . 2-methoxyethylamine 2 1.55 3
ajpyridin-3-yl)-7H-purin-8{9H)-one

9-(8-fluorochroman-4-yl}-2-
8-fluorochroman-4-

3d (pyrazolo[t,5-a]pyridin-3-yl)-7H- , 1 16.07 403
amine
purin-8{9H)-one
methyl (25)-2-(8-0x0-2- _
. L-alanine methyl ester
Je (pyrazolo[1,5-a]pyridin-3-yl)-7 8- , 3 1.73 339
hydrochioride

dihydro-9H-purin-9-yl)propanoate
(S)-tert-butyl 3-(8-0x0-2-

. (S)-tert-buty! 3-
(pyrazolo[1,5-a]pyridin-3-yl)-7H-

3f , o aminopyrrofidine-1- 3 213 422
purin-9(8H)-yhpyrrolidine-1-

carboxylate
carboxylate
tert-butyl 4-(8-oxo-2-(pyrazolo[1,5- | tert-butyl 4-
39 ajpyridin-3-yl)-7H-purin-$(8H)- aminopiperidine-1- 3 2.35 461

yl)piperidine-1-carboxylate carboxylate
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9-(1-methylpiperidin-4-yl}-2-
( YPP " 1-methylpiperidin-4-

3h (pyrazolo{1,5-a]pyridin-3-yl)-7H- , 4 1.38 350
amine
purin-8(9H)-one
5-(pyrazolo[1,5-a]pyridin-3-yl}-3- 2,2,6,6-
3i (2,2,6,6-tetramethylpiperidin-4-yl)- | tetramethyipiperidin-4- 4 1.48 391
1H-imidazof4,5-b]pyridin-2(3H)-one | amine
EXAMPLE 4

3-(7-Methyl-8-0x0-9-tetrahydro-2H-pyran-4-yi-8,9-dihydro-7H-purin-2-yl)pyrazolo[1,5-ajpyridine-5-carbonitrile
To a solution of example 1 (48 mg, 0.13 mmol) in DMF (6 mL), 55-65% NaH dispersion in mineral oil (7.3 mg, 0.18
mmol) was added and the resulting solution was stirred at room temperature for 10 min. Then Mel (0.015 mL, 0.25
mmol) was added and the reaction mixture was stirred for 15 h at room temperature. The reaction mixture was
quenched with saturated NaCl aqueous solution (10 mL) and extracted with EtOAc (3x10 mL) and CHCl, (2x10 mL}.
The combined organic phases were dried over anhydrous Na;SOy, filtered and concentrated. The crude product thus
obtained was chromatographed over sifica gel using MeOH/CH;Cl, mixtures of increasing polarity as eluent, to afford
50 mg of the desired compound (quantitative yield).

LC-MS {method 1}: tz = 15.48 min; miz = 376 (MH").

Following a similar procedure to that described in example 4, but using in each case the corresponding starting

materials, the following compounds were obtained:

Exampie

Name

Starting Materiai

HPLC te

method

{min)

miz

4a

(S)-tert-butyl 3-(2-(5-
cyanopyrazolo[1,5-ajpyridin-3-yl}-
7-methyl-8-oxo-7H-purin-9(8H)-
ylpiperidine-1-carboxylate

Example 1b

3.22

475

4b

(R)-tert-butyl 3-(2-(5-
cyanopyrazolo[1,5-ajpyridin-3-yl)-
7-methyl-8-oxo-7H-purin-9(8H)-
yhpiperidine-1-carboxylate

Example 1¢

3.22

475

4c

9-(8-fluorochroman-4-ylj-7-
methyl-2-(pyrazolo[1,5-a]pyridin-
3-yl)-7H-purin-8(9H)-one

Exampte 3d

16.83

417
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EXAMPLE 5
(S)-tert-Butyl 3-(7-methyl-8-0x0-2-(pyrazolo[1,5-a]pyridine-3-yl}-7 H-purin-9(8H)-yl)piperidine-i-carboxylate
To a solution of exampie 3b (70 mg, 0.160 mmol) in DMF (3.5 mL), at 0°C, ‘BuOK (27 mg, 0.24 mmol) and Me!
(0.019 mL, 0.32 mmol) were added. The reaction mixture was stirred at room temperature for 20 min and evaporated
to dryness. The crude residue was chromatographed on a silica gel flash system (ISCC Rf) using CH>Cl/ MeCH
mixtures of increasing pofarity as efuent to afford 64 mg of the desired product (8% vyield).
LC-MS (method 3): tz = 2.58 min; m/z = 450 (MH*).

Following a similar procedure to that described in example 5, but using in each case the corresponding starting

materials, the foliowing compounds were obtained:

HPLC tr m/z

Example Name Starting Material
method | (min) (MH")

7-methyl-2-(pyrazolo[t,5-a]pyridin-
ba 3-y1}-9-(tetrahydro-2H-pyran-4-yl)- example 3 2 1.83 351
7H-purin-8(9H)-one
3-(1-methyl-2-oxo-3-(tetrahydro-2H-
pyran-4-yl)-2,3-dihydro-1H-
5b imidazo[4,5-blpyridin-5- example 2 2 2.62 375
yl)pyrazolo[1,5-ajpynidine-5-

carbonitrite
9-(2-methoxyethyl)-7-methyl-2-
5¢ (pyrazolo[1,5-a]pyridin-3-yl}-7H- Example 3¢ 2 1.77 325
purin-8(9H)-one

7-methyl-2-(pyrazolo(1,5-ajpyridin-

5d 3-yl)-9-{(tetrahydro-2H-pyran-4- Example 3a 2 1.87 365
ylymethyl]-7H-purin-8(SH)-one
3~(8-(4,4-difluorocyclohexyl)}-7-

methyl-8-ox0-8,9-dihydro-7H-purin-

5e o Example 1e 2 2.32 410
2-yhpyrazoiof1,5-ajpyridine-5-

carbonitrile

3-(9-(1,1-dioxotetrahydrothien-3-yl}-

8,9-dihydro-7-methyl-8-oxopurin-2-
5 o Example 11 2 1.75 410
yl)pyrazolo[1,5-a]pyridine-5-

carbonitrile.
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59

(S)-tert-butyl 3-(5-(5-
cyanopyrazolo[1,5-ajpyridin-3-yl)-1-
methyl-2-oxo-1H-imidazof4,5-
bipyridin-3(2H)-yl)piperidine-1-

carboxylate

Example 24

2.54

474

oh

3-(9-(2-fluorobenzyl)-7-methyl-8-
0x0-8,9-dihydro-7H-purin-2-
yl)pyrazolo[1,5-a]pyridine-5-

carbonitrile

Example 1g

17.66 |

400

5i

9-(1-acetylpiperidin-4-yl)-7-methyl-
2-{5-(trifluoromethyl)pyrazolof1,5-

' alpyridin-3-yi)-7H-purin-8(9H)-one

Example 1j

1.85

460

(S)-tert-butyl 3-(1-methyl-2-ox0-5-
{pyrazolo[1,5-ajpyridin-3-yl}-1H-
imidazo[4 . 5-b]pyridin-3(2H)-
ylpiperidine-1-carboxylate

Example 2a

273 |

449

ok

(S)-tert-butyl 3-(2-(5-
cyanopyrazolo[1,5-a]pyridin-3-yl}-7-
methyl-8-axo-7H-purin-9(8H)-

yl)pyrrolidine-1-carboxylate

Example 1k

2.52

461

51

(R)-tert-butyl 3-(2-(5-
cyanopyrazolo[1,5-alpyridin-3-yi)-7-
methyl-8-oxo-7H-purin-9(8H)-
yl)pyrrolidine-1-carboxylate

Example 1

2.50

461

5m

(S)-tert-butyl 3~(7-methyl-8-oxc-2-
{pyrazolo[1,5-a)pyridin-3-yl)-7H-
purin-9(8H)-yl)pyrrolidine-1-

carboxylate

Example 3f

2.40

436

5n

(R)-tert-butyl 3-(1-methyl-2-0x0-5-
(pyrazolo[1,5-a)pyridin-3-yl)-1H-
imidazo[4,5-b)pyridin-3{2H)-
yl)pyrrolidine-1-carboxylate

Example 2b

2.50

435

50

(S)-tert-butyl 3-(1-methyl-2-oxo0-5-
(pyrazolo[1,5-ajpyridin-3-yl}-1H-
imidazo[4,5-b]pyridin-3(2H)-
yhpyrrolidine-1-carboxylate

Example 2¢

(&4

2.98

436
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(S)-tert-Butyl 3-(1-ethyl-2-0x0-5- 1
5 (pyrazolo{* ,S-a}pyridivn-3-yl)-1H- Example 22 4 . 463
imidazol4,5-b)pyridin-3(2H}-
yl)piperidine-1-carboxylate(1)
tert-butyl 4-(7-methyl-8-oxo0-2-
(pyrazolo[1,5-ajpyridin-3-yl)-7H-

5q _ o Example 3g 3 2.68 475
purin-9(8H)-ylpiperidine-1-

carboxyiate
(S)-tert-butyl 3-(7-methyl-8-ox0-2-
(pyrazolo[1,5-a]pyridin-3-yl)-7H-

5r ‘ o Example 3b 3 2.62 450
purin-9{8H)-yl)piperidine-1-

carboxylate

1-methyi-5-(pyrazolo[1,5-a]pyridin-
Bs 3-yi)-3~({tetrahydro-2H-pyran-4-yl}- Example 2¢ 3 2.02 350
1H-imidazo[4,5-b]pyridin-2(3H)-one
(R)-tert-butyl 3-(1-methyl-2-0x0-5-
razolo[1,5-a]pyridin-3-y{}-1H-
5t (p.y. H.>2lpy o " Example 2f 3 2.73 449
imidazo[4,5-bjpyridin-3(2H)-
yl)piperidine-1-carboxylate
tert-butyl 4-(2-(5-
cyanopyrazolo[1,5-a)pyridin-3-yi)-7- _
5u Example 1q
methyl-8-oxo-7H-purin-9(8H)-
yl)piperidine-1-carboxylate
tert-butyt 3-(2-(5-
cyanopyrazolo[1,5-a]pyridin-3-yl}-7-
Sv yanory { ]py. Y Example 1r 3 2.47 447
methyl-8-oxo-7H-purin-9(8H)-

yl)jazetidine-1-carboxylate

2.68 475

(&%)

(1 ethyl ibdide instead of methyl iodide as starting material.

EXAMPLE 6
{S)-3-(8-Ox0-9-(piperidin-3-yl)-8,9-dihydro-7H-purin-2-yl)pyrazoio[1,5-a]pyridine-5-carbonitrile hydrochioride
To a solution of example 1b (45 mg, 0.10 mmol) in dioxane (3 mL), 4 M HCl solution in dioxane {2 mL, 8.0 mmol)
was added. The reaction mixture was stirred at room temperature for 1 h. The reaction mixture was evaporated to
dryness to give 48 mg of the desired compound (100% yield).
LC-MS (method 2): t= = 1.73 min; m/z = 3671 (MH").
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Following a similar procedure to that described in example 6, but using in each case the corresponding starting

materials, the following compounds were obtained:

Example

Compound name

Starting material

HPLC

method

tr

(min)

Ba

} (R)-3-(8-0x0-9-(piperidin-3-yl)-8,9-
dihydro-7H-purin-2-yl)pyrazolo[1,5-
ajpyridine-5-carbonitrile

hydrochloride

Example 1c

1.73

361

6b

(R)-3~(7-methyi-8-oxo-9-(piperidin-
3-yl)-8,9-dihydro-7H-purin-2-
yl\pyrazoio[1,5-a]pyridine-5-
carbonitrile

hydrochioride

Example 4b

2.05

375

8¢

(S)-3~(7-methyl-8-ox0-9-(piperidin-3-

~ ty1)-8,9-dinydro-7H-purin-2-

yhpyrazolo[1,5-ajpyridine-5-

carbonitrite hydrochloride

Example 4a

2.05

375

6d

9-(piperidin-4-yl)-2-(pyrazolo[1,5-
ajpyridin-3-yl)-7H-purin-8(9H)-one

Example 3g

1.28

336

oe

(S)-3-(2-ox0-3~(piperidin-3-yl)-2,3-
dihydro-1H-imidazo[4,5-b]pyridin-5-
yl)pyrazolo[t,5-ajpyridine-5-

carbonitrile hydrochloride

Example 2d

1.54

360

6f

(S)-3~{1-methyi-2-oxo-3-(piperidin-3-
yh-2,3-dihydro-1H-imidazo[4,5-
blpyridin-5-yl)pyrazoiof1,5-
ajpyridine-5-carbonitrile
hydrochioride

Example 5g

1.68

374

bg

(S)-1-methyl-3-(piperidin-3-yl}-5-
{pyrazolo{1,5-ajpyridin-3-yl)-1H-
imidazol4,5-bjpyridin-2(3H)-one
hydrochloride

Example 5j

12.46

349
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Bh

}(S)-3-(7-mathyl-8-0x0-8-(pyrrolidin-

3-y1}-8,9-dihydro-7H-purin-2-
ylpyrazolo[1,5-a]pyridine-5-

carbonitrile hydrochloride

Example 5k

1.62

361

bi

(R}-3-{7-methyi-8-oxo-9-(pyrrolidin-
3-y1)-8,9-dihydro-7H-purin-2-
yl)pyrazolo[1,5-ajpyriding-5-

carbonitrile hydrochloride

Example 5!

1.62

361

(S)-2~(pyrazoio[1,5-a]pyridin-3-yl)-9-
(pyrrolidin-3-yl}-7H-purin-8(9H)-one
hydrachloride

Example 3f

1.23

322

Bk

(S)-7-methyl-2-(pyrazolo[1,5-
a]pyridin-3-yl}-9-(pyrrolidin-3-yl)-7H-
purin-8(9H)-one hydrochloride

Example 5m

1.48

336

Bl

{S)-3-{8-0x0-9-(pyrrolidin-3-yl)-8,9-
dihydro-7H-purin-2-yi)pyrazoiof1,5-
aJpyridine-5-carbonitrile
hydrochloride (1)

Example 1k

1.35

347

em

(R}-1-methyl-5-(pyrazolo1,5-
ajpyridin-3-yl)-3-(pyrrolidin-3-yl)-1H-
imidazof4,5-b]pyridin-2(3H)-one
hydrochloride

Example 5n

1.57

335

6n

(R}-5-(pyrazolo[1,5-ajpyridin-3-yl}-3-
(pyrrolidin-3-yl}-1H-imidazo[4,5-
blpyridin-2(3H)-one hydrochloride

| (1)

Example 2b

1.40

321

50

(R}-3-(8-0x0-9-(pyrrolidin-3-yl)-8,9-
dihydro-7H-purin-2-yt)pyrazoiof1,5-
alpyridine-5-carbonitrile
hydrochloride {1)

Example 1l

1.33

347

6p

(S)-Z-{pyfazoio[ﬂ .5-a]pyridin-3-yl)-S-
{pyrrolidin-3-yl}-7H-purin-8(9H)-one
hydrochloride

Example 2¢

140 |

321
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6q

(S)-1-methyl-5-(pyrazolo[1,5-

ajpyridin-3-yl)-3-(pyrrolidin-3-yl)-1H-

imidazo[4,5-b]pyridin-2(3H)-one
hydrochloride

Example 50

1.57

335

or

(S)-2-(5-methylpyrazolo[1,5-

ajpyridin-3-y1)-9-(piperidin-3-yl)-7H-

purin-8(8H)-one hydrochloride

Exampie 1m

1.57

350

s

(S)-1-ethyl-3-(piperidin-3-yl)-5-
(pyrazolo[1,5-a]pyridin-3-yl)-1H-
imidazof4,5-b]pyridin-2(3H)-one

hydrochloride

Example 5p

1.56

363

6t

7-methyl-9-(piperidin-4-y|}-2-
(pyrazolof1,5-a]pyridin-3-yl)-7H-
purin-8{9H)-one hydrochloride

Example 5q

1.23

350

fu

(S)-7-methyi-9-(piperidin-3-yl}-2-
(pyrazolo[1,5-ajpyridin-3-yl}-7H-
purin-8(9H}-one hydrochloride

Example 5r

1.67

350

Bv

(S)-9-(piperidin-3-yl)-2-
(pyrazolo[1,5-ajpyridin-3-yl)-7H-
purin-8(9H)-one hydrochioride

Example 3b

143

336

bw

(R)-1-methyl-3-(piperidin-3-yi)-5-
(pyrazolo[1,5-ajpyridin-3-yl}-1H-
imidazo[4,5-b]pyridin-2(3H)-one

Example 5t

1.77

349

Bx

(S)-3-(piperidin-3-yl)-5-
(pyrazolo[1,5-ajpyridin-3-yi)-1H-
imidazo[4,5-b]pyridin-2(3H)-one

hydrochloride

Example 2a

1.60

335

By

3-(7-methyl-8-oxo-9-(piperidin-4-yl}-

8,9-dihydro-7H-purin-2-
yhipyrazolo{1,5-a]pyridine-5-

carbonitrite hydrochloride

Example 5u

1.67

375

6z

(S)-3-(3-{piperidin-3-yl)-3H-
imidazo[4,5-b)pyridin-5-
yl)pyrazolo{1,5-ajpyridine-5-

carbonitrile hydrochioride

Example 18e

1.68

3.44
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Baa

(S)-3-(2-methyl-3-(piperidin-3-yl)-
3H-imidazo[4,5-b]pyridin-5-
yhpyrazolo[1,5-a]pyridine-5-

carbonitrile hydrochloride

Example 18f

1.72

358

gab

3-(8-ox0-9-(piperidin-4-yl)-8,9-
dihydro-7H-purin-2-yl)pyrazolof1,5-

alpyridine-5-carbonitrite (1)

Exampie 1q

1113

361

Bac

3-(9-(azetidin-3-yl}-7-methyi-8-oxo-
8,9-dihydro-7H-purin-2-
yhpyrazolo[1,5-ajpyridine-5-

carbonitrile hydrochioride

Example 5v

1.50

347

Bad

(S)-3-(piperidin-3-yl}-5-
(pyrazolof1,5-alpyridin-3-yl)-3H-
imidazo{4,5-bipyridine hydrochloride

Example 18i

1.65

319

Bae

(S)-2-methyi-3-(piperidin-3-yl)-5-
(pyrazolo[1,5-ajpyridin-3-yl)-3H-
imidazo[4,5-b]pyridine hydrochloride

Example 21m

1.48

333

To a solution of the compound obtained in example 6 (45 mg, 0.095 mmol) in anhydrous DMF (3 mL), 2,5-
dioxopyrrolidin-1-yl 2-cyanoacetate (69 mg, 0.38 mmol) and anhydrous TEA (0.09 mL, 0.665 mmol) were added. The

reaction performed with TFA/CH,Cl, instead of 4 M HCI solution in dioxane, and washed

with with saturated NaHCO3 agueous soiution.

EXAMPLE 7
(8)-3+{9-{1-(2-Cyanoacetyl)piperidin-3-yl}-8-ox0-8,9-dihydro-7H-purin-2-yl)pyrazolof1,5-a]pyridine-5-

carbonitrile

reaction mixture was stirred at room temperature for 18 h, and the solvent was concentrated off. It was quenched

with saturated NaHCO: aqueous solution (15 mL) and extracted with £tOAc (3x15 mL). The combined organic

phases were dried over anhydrous Mg2SOq, filtered and concentrated. The crude residue was flash

chromatographed on 2 silica gel fiash system (ISCO Rf) using hexanes/acetone mixtures of increasing polarity as

eluent to afford 11.7 mg of the desired compound {29% yield).

LC-MS (method 2): tr = 1.93 min; m/z = 428 (MH"*).,

Foliowing a similar procedure to that described in example 7, but using in each case the corresponding starting

materials, the foliowing compounds were obtained:
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purin-9(8H}-yl)piperidin-1-yl)-2-

oxopropanenitrile

, , HPLC | tx | Mz
Example Compound name Starting material
method | (min} | (MH-)
| (R)-3-(9-(1-(2-cyanoacetyl)piperidin-
3-yl}-8-0x0-8,9-dihydro- 7H-purin-2-
Ta . Example 6a 2 183 | 428
yl}pyrazolo[1.5-apyridine-5-
carbonitrile
(R)-3-(9-(1~(2-cyanoacetyl)piperidin-
3-yl)-7-methyl-8-ox0-8,9-dihydro-
7b ‘ Example 6b 2 230 | 442
7H-purin-2-yl)pyrazolo[1,5-
a]pyridine-5-carbonitrile
(S}-3-(9-(1-(2-cyancacetyl)piperidin-
3-yl}-7-methy}-8-oxo-8,9-dihydro- _
7c , Example 6c 2 230 | 442
7H-purin-2-yl\pyrazolo{1,5-
ajpyridine-5-carbonitrile
3-(7-methyl-8-ox0-9-
rrolidin-3-yl)-8,9-
3-(S-(1-(2-cyanoacetyl)pyrrolidin-3- (?y Y).
' dinydro-7H-purin-2-
yl)-7-methyl-8-oxo-8,9-dihydro-7H-
7d , _ o yhpyrazolo[1,5- 2 1.68 428
purin-2-yl)pyrazolo[1,5-a]pyridine-5-
_ a)pyridine-5-
carbonitrile
carbonitrile
hydrochioride(1)
3-(7-methyi-8-0x0-8- |
iperidin-4-yimethyl)-
3-{9-((1-{2-cyanoacetyl)piperidin-4- (pip _ ’ y
8.9-dihydro-7H-purin-
yl)methyt)-7-methyl-8-0x0-8,9-
Te , ‘ 2-yl)pyrazoio[1,5- 2 1.80 455
dinydro-7H-purin-2-yl)pyrazolo[1,5- o
o . ajpyridine-5-
a]pyridine-5-carbonitriie
carbonitrile
hydrochioride (2)
(S}-3-0x0-3-(3-{8-0x0-2-
j razolo[1,5-a]pyridin-3-yl)-7H-
, 7t (py‘ [ ]Py . L Example 6v 2 205 | 403
i purin-8(8H)-yl)piperidin-1-
yl)propanenitrile
(S)-3-(3+(7-methyl-8-0x0-2-
razolo[1,5-alpyridin-3-yl)- 7H-
79 2 .52y ’ Eample 6u 2 258 | 417
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7h

(S)-3-(3-(1-(2-cyanoacetyl)piperidin-
3-yh)-2-0x0-2,3-dihydro-1H-
imidazo[4,5-b]pyridin-5-
yhpyrazolo[1,5-a]pyridine-5-

carbonitrile

Example 6e

1.64

427

7i

(S)-3-(3~(1-methyl-2-0x0-5-
(pyrazoio[1,5-a]pyridin-3-yl)-1H-
imidazo[4,5-b]pyridin-3(2H)-
yl)piperidin-1-yl}-3-oxopropanenitrile

Example 6g

1.95

416

3-(9-(1-(2-cyanoacetyl)azetidin-3-
yl)-7-methyl-8-0x0-8,8-dihydro-7H-
purin-2-yl)pyrazolo[1,5-ajpyridine-5-

carbonitrile

Example 6ac

2.10

414

7k

(S)-3~(3-(2~(5-methylpyrazolo[1,5-
aJpyridin-3-yl)-8~oxo-7H-purin-
9(8H)-yl)piperidin-1-yl}-3-

oxopropanenitrile

Example 6r

417

Tt

(S)-3-(3-(1-ethyl-2-0x0-5-
(pyrazolo[1,5-a]pyridin-3-yl)-1H-
imidazo[4,5-b]pyridin-3(2H)-

yl)piperidin-1-yf)-3-oxopropanenitrile

Example 6s

1.87

430

m

3-0x0-3~(4-(8-0x0-2-{pyrazolo[1,5-
ajpyridin-3-yl)-7H-purin-9(8H)-
yl)piperidin-1-yi)propanenitrile

Example 6d

403

mn

(S)-3-(3-{1-{2-cyanoacetyl)piperidin-
3-yl)-1-methyl-2-0x0-2,3-dihydro-
1H-imidazo[4,5-b]pyridin-5-
yl)pyrazolo[1,5-a]pyridine-5-

carbonitrile

Example 6f

2.02

441

70

(R)-3~(3-(1-methyl-2-ox0-5-
(pyrazolo{1,5-a]pyridin-3-yl)-1H-
imidazo[4,5-blpyridin-3(2H}-
yl)piperidin-1-yl)-3-oxopropanenitrile

Example 6w

1.71

416
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75

p

(S)-3-0x0-3~(3-(2-0x0-5-
(pyrazolo[1,5-a}pyridin-3-yl)-1H-
imidazo[4,5-b]pyridin-3(2H)-
yl)piperidin-1-yl)propanenitrite

Example 6x

1.75

402

g

3-(8-(1-(2-cyanoacetyl)piperidin-4-
yl)-7-methyi-8-oxo0-8,9-dihydro-7H-

purin-2-yl)pyrazoio[1,5-a]pyridine-5-

carbonitrile

Example 6y

1.82

442

ir

(S)-3-(3-(1-(2-cyanoacetyl)piperidin-

3-yl)-3H-imidazo[4,5-bjpyridin-5-
yl)pyrazolo[1,5-alpyridine-5-

carbonitrile

Example 6z

12.20

411

7s

(8)-3-(3-(1-(2-cyanoacetyl)piperidin-

3-yh-2-methyl-3H-imidazo[4,5-
bjpyridin-5-yl)pyrazolo[1,5-

ajpyridine-5-carbonitrile

Example 6aa

2.09

425

7t

(S)-3-(3-(2-methyl-5-(pyrazolo[1,5-
ajpyridin-3-yl)-3H-imidazo[4,5-
blpyridin-3-yl)piperidin-1-yl}-3-

oxopropanenitrile

Example 6ae

1.85

400

Tu

(S)-3-ox0-3-(3-(5-(pyrazolo[1,5-
ajpyridin-3-yl)-3H-imidazo[4,5-
bjpyridin-3-yl)piperidin-1-

yl)propanenitrile

Example 6ad

1.77

386

(1) obtained as example 6, but using tert-butyl 3-aminopyrrolidine-1-carboxylate as starting material.

(2) obtained as example 6, but using tert-butyl 4-(aminomethyl)piperidine-1-carboxylate as starting material.

(8)-3-{8-(1-Acetyipiperidin-3-yl}-8-ox0-8,8-dihydro-7H-purin-2-yl)pyrazoio[1,5-a]pyridine-5-carbonitrile

EXAMPLE 8

To a sotution of the compound obtained in example & (31 mg, 0.063 mmol) in anhydrous DMF (3 mL), acetic

anhydride (0.007 mL, 0.08 mmol) and anhydrous T=A (0.02 mL, 0.127 mmol) were added. The reaction mixture was

stirred at room temperature for 18 h, and the soivent was concenirated off. It was gquenched with saturated NaHCO;

agueous solution (15 mL) and extracted with £tOAc (3x15 mL). The combined organic phases were dried over

anhydrous Mg,S0y, filtered and concentrated. The crude residue was flash chromatographed on a silica gel flash

system {ISCO Rf) using hexanes/acetone mixtures of increasing polarity as eluent to afford 14.5 mg of the desired

compound (57% yield).
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LC-MS {method 2): tr = 1.87 min; m/z = 403 (MH").

Following a similar procedure to that described in example 8, but using in each case the corresponding starting

materials, the following compounds were obtained:

HPLC tr miz

Example Compound name Starting material
method | {min) ’ (MH")

(S)-8-(1-acetylpiperidin-3-yl)-2-

|
|
!

8a (pyrazolo[1,5-a]pyridin-3-yl)-7H- Example 6v 2 1.55 378 |
purin-8{9H)-one
I~ 3-(9-(1-acetylpiperidin-4-yl)-8-oxo-
8.9-dihydro-7H-purin-2-
8b Example 6ab 1 13.31 | 403

yl)pyrazoio{1,5-ajpyridine-5-

carbonitrile

9-(1-acetylpiperidin-4-yl)-2- ! !
8c {pyrazolo[1,5-ajpyridin-3-yl}-7H- Example 6d 4 1.30 378
purin-8(9H)-one

(S)-3-(1-isobutyrylpiperidin-3-yl)-5-

8d (pyrazolo[1,5-a]pyridin-3-yl)-1H- Example 6x 3
imidazof4,5-b]pyridin-2(3H}-one (1)
(S)-3-(9-(1-acetylpiperidin-3-yl)-7- |

methyl-8-ox0-8,9-dihydro-7H-purin- |
8e N Example 6¢ 3 188|417
2-yl)pyrazolo[1,5-ajpyridine-5-

carbonitrile
(S)-3-(1-acetylpiperidin-3-yl)-5- \
gf {pyrazole[1,5-a]pyndin-3-yf)-1H- Example 6x K 172 377
imidazo[4,5-b]pyridin-2(3H)-one
3-(9-(1-acetylpiperidin-4-yl)-7-

methyl-8-ox0-8,9-dihydro-7H-purin-
8g o Example 6y 3 1.78 |47
2-yhpyrazoio[1,5-a]pyridine-5-

carbonitrile

3-(8-{1-acetylazetidin-3-yl}-7-

methyl-8-oxo-8,9-dinydro-7H-purin- i
8h i o Example 6ac -3 1.62 389
2-yl)pyrazolo[1,5-a]pyridine-5-

carbonitrile | l
|

(1) using isobutyryl chloride instead of acetic anhydride as starting matertat.
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EXAMPLE 9
(S)-3-(9-(1-(Methylsulfonyl)piperidin-3-yl}-8-0x0-8,9-dihydro-7H-purin-2-yl)pyrazolo[1,5-a]pyridine-5-

carbonitrile
To a solution of the compound obtained in example 6 (31 mg, 0.063 mmol) in anhydrous DMF {3 mL)},
methanesulphonic anhydride {13 mg, 0.08 mmol) and annydrous TEA (0.02 mL, 0.127 mmol) were added. The
reaction mixture was stirred at room temperature for 18 h, and the solvent was concentrated off. it was quenched
with saturated NaHCO3 agueous solution (15 mL) and extracted with EtOAc (3x15 mL). The combined organic
phases were dried over anhydrous Mg:SOy, filtered and concentrated. The crude residue was chromatographed on
a silica gel flash system (ISCO Rf) using hexanes/acetone mixtures of increasing polarity as eluent to afford 14.3 mg
of the titled compound (52% vield).

LC-MS (method 1 PCB): tr = 2.08 min; m/z = 439 (MH").

Foliowing a similar procedure to that described in example 9, but using the corresponding starting materials, the

following compounds were obtained:

o _ HPLC tr miz
Exampie Compound name Starting material
method | {min) | (MH-)
(S)-9-(1-(methylsulfonyl}piperidin-3- Example Bv and
92 yl)-2-(pyrazolo[1,5-ajpyridin-3-yi)- methanesulphony! 2 1.70 | 414
7H-purin-8(9H)-one chioride
(S)-3-(8-ox0-9-(1-
( sulfonylpiperidin-3-y1-6.9 Example 6 and
ropylsulfonyl)piperidin-3-yl)-8,9-
9b p > ’ Qpp Y propane-1-sulfonyl 5 248 | 467
dihydro-7H-purin-2-yl)pyrazoiof1,5- .
. chloride
alpyridine-5-carbonitrite
(S)-3-(8-0x0-9-(1-(2,2,2-
trifluoroethylsulfonyl)piperidin-3-yl}- | Example 6 and 2,2,2-
9 8,9-dinydro-7H-purin-2- triflucroethanesutfonyt 5 2.55 507
yl)pyrazolo[t,5-a]pyridine-5- chioride
carbonitrile
(S)-3-(9-(1-
(isobutylsulfonyl)piperidin-3-yl)-8- Example 6 and 2-
9d ox0-8,9-dihydro-7H-purin-2- methylpropane-1- 3 2,70 481
yl)pyrazolo[1,5-ajpyridine-5- sulfonyi chloride
carbonirile
!
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(S)-3-(8-0x0-9-(1-(3,3,3-

trifluoropropyisulfonyl)piperidin-3- Example 6 and 3,3,3-
e yl}-8,8-dihydro-7H-purin-2- trifluoropropane-1- 2.70 521
yljpyrazolo[1,5-a]pyridine-5- suffonyi chloride
carbonitrile
(S)-1-methyl-3-(1-
o Exampie 6g and
(methyisulfonyl)pipendin-3-yl)-5-
of o methanesulphonyl 1.81 427
(pyrazolo[1,5-ajpyridin-3-yl}-1k-
o . chloride
imidazo[4,5-b]pyridin-2(3H)-one
(S)-2-(5-methylpyrazolo[1,5-
o Example 6r and
ajpyridin-3-yl)-9-(1-
9g o methanesulphonyl 1.87 | 428
(methyisuffonyl)piperidin-3-yl)-7H-
chioride
purin-8(9H)-one
7-(2-oxopropyl)-9-(1~(2-
oxopropyh)piperidin-4-yl)-2- Example 6d and 1-
oh propyljpip Hv) p v65 | a8
(pyrazolof1,5-ajpyridin-3-yl)-7H- chloropropan-2-one
purin-8(2H)-one
9-(1-acetylpiperidin-4-yl}-7-methyl-
_ o Example 6t and
9 2-(pyrazolo[1,5-a]pyridin-3-yl}-7H- 142 392
, acetyl choride
purin-8(9H)-one
(S)-3-(3-(1-isobutyrylpiperidin-2-yl)-
. 2-0x0-2,3-dihydro-1H-imidazof4,5- Example 6e and
9 . , , 252 | 430
b]pyridin-5-yl}pyrazoiof1,5- isobutyryl chioride
aJpyridine-5-carbonitriie
(S)-3-(3-(1-(methylsulfonyl)piperidin-
3-yl)-2-ox0-2,3-dihydro-1H- Example 6e and
9k imidazo[4,5-b)pyridin-5- methanesuiphonyt 1.92 438
yl)pyrazolo[1,5-2]pyridine-5- chloride
carbonitrile
(S)-3-(7-methyl-9-(1-
(methyisulfonyl)piperidin-3-yf)-8- Example 6¢ and
] oxo-8,9-dihydro-7H-purin-2- methanesulphonyl 2.05 453
. Yl)pyrazolo[1,5-a]pyridine-5- chloride

| carbonitrile
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($)-3-(9-(1-(ethylsulfonyl)piperidin-

. ‘ Example 6 and
3-yl)-8-ox0-8,9-dihydro-7H-purin-2-
9m o ethyisulphonyl 1.90 453
yl)pyrazolo{1,5-ajpyridine-5- ,
, chloride
carbonitrite
{S)-3-(9-(1-isobutyrylpiperidin-3-yl)-
8-0x0-8,9-dihydro-7H-purin-2- Example 6 and
%n o , , 1.95 431
ylypyrazolo[1,5-a)pyridine-5- isobutyryl chloride
carbonitrile
3-(7-methyl-9-(1-
(methylsulfonyl)piperidin-4-yl)-8- Example By and
% ox0-8,9-dihydro-7H-purin-2- methanesulphonyl 1.5 453
yl)pyrazolo[1,5-a]pyridine-5- chloride
carbonitrile
3-(9-(1-(methylsulfonyl)piperidin-4-
. . Example 6ab and
yl)-8-0x0-8,9-dihydro-7H-purin-2-
9 . methanesulphonyl 14.06 | 439
yl)pyrazoio{1,5-a]pyridine-5- .
, chloride
carbonitrile
{S)-3-(1-(methyisutfonyl)piperidin-3- Example 6x and
9q yl)-5-(pyrazotof1,5-ajpyridin-3-yl}- methanesulphonyl 1.85 413
1H-imidazo[4,5-b)pyridin-2(3H)-one chioride
3-(7-methyt-9-(1-
(methylsulfonyljazetidin-3-yl)-8-cxo- | Example 6ac and
Or 8,8-dihydro-7H-purin-2- methanesulphonyl 2.30 425
yl)pyrazolo{1,5-ajpyridine-5- chloride
carbonitrile
(S)-3-(3-(1-acetylpiperidin-3-yl)-2-
oxo-2,3-dihydro-1H-imidazo[4 5- Example 6e and
9s o . 225 | 402
bipyridin-5-yl)pyrazolo[1,5- acetyl chloride _
ajpyridine-5-carbonitrile
{8)-3-(1-(2-methoxyacetyl)piperidin-
Example 6g and 2-
3-yl}-1-methyl-5-(pyrazolo[1,5-
ot o o methoxyacetyl 1.68 | 421
ajpyridin-3-yt)-1H-imidazoi4,5- .
chioride
b]pyridin-2(3H)-one
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(S}~1-methyl-5-(pyrazolo(1,5- Example 6g and l l
alpyridin-3-yl)-3-(1-(2,2,2- 2,2,2- ; ; |
9u ].py - (', o , § 4 217 ) 49
trifluoroethylsulfonyl)piperidin-3-yi)- | trifluoroethanesulfonyl ; ‘ {
EXAMPLE 10

(8)-3-(8-(1-(2-{Dimethylamino)acetyl)piperidin-3-yl}-8-0x0-8,9-dihydro-7H-purin-2-yl)pyrazolof1,5-a]pyridine-5-

1H-imidazo{4,5-blpyridin-2(3H)-one chloride

carbonifrile
To a solution of N,N-dimethylglicine (10 mg, 0.095 mmol) in anhydrous DMF (2 mL}), HOBt.H:O was added. After 15
min, EDC.HCI (24 mg, 0.126 mmol) and the compound obtained in example 6 (31 mg, 0.063 mmol} were added. The
reaction mixture was stirred at room temperature for 2.5 h and the solvent was concentrated off. It was quenched
with saturated NaHCOs aqueous solution (15 mL) and extracted with EtOAc (3x15 mL}. The combined organic
phases were dried over anhydrous Mg.SOx, filtered and concentrated. The crude residue was chromatographed on
a silica gel flash system (ISCO Rf} using hexanes/acetone mixtures of increasing polarity as eluent to afford 8.2 mg
of the titled compound (28% yield).
LC-MS (method 3): tr = 1.67 min; m/iz = 446 (MH-).

Following a similar procedure to that described in example 10, but using the corresponding starting material, the

following compound was obtained:

HPLC tr 74

Example Name Starting Material | )
method (min) | (MH-)

(S)-3-(9-(1-(2-
hydroxyacetyl)piperidin-3-yl)-8-oxo-
' i Example 6 and |
10a 8,9-dihydro-7H-purin-2- o | 3 1.52 419
. glicolic acid
yhpyrazolo[1,5-ajpyridine-5-
carbonitrile
{S)-3-(9-(1-(2-hydroxy-2-

. methylpropanoyl)piperidin-3-yi}-8-

Example 6 and 2-

) ‘ hydroxy-2-
10b oxo-8,9-dihydro-7H-purin-2- . 3 1.75 447
. methylpropanoic
yhpyrazolo[t 5-a]pyridine-5- q
aci

carbonitrile
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3-(8-0x0-9-((S}-1~((S}-

tetrahydrofuran-2- Example 6 and (S)-
10¢c carbonyl)piperidin-3-yi}-8,9-dihydro- | tetrahydrofuran-2- 1.75 459
7H-purin-2-yipyrazolo[t,5- carboxylic acid
ajpyridine-5-carbonitrile
(S)3-(8-(1-(2-
methoxyacetyl)piperidin-3-yl}-8-
. Example 6 and 2-
10d oxo0-8,9-dihydro-7H-purin-2- o 1.65 433
o methoxyacetic acid
yl)pyrazolo[1,5-a]pyridine-5-
carbonitrile
(S)-3-(9-(1-(2-
ethylbutanoyl)piperidin-3-yl)-8-oxo-
Example 6 and 2-
10e 8,9-dihydro-7H-purin-2- _ 2.20 459
o ethylbutanoic acid
yl)pyrazolo[1,5-ajpyridine-5-
carbonitrile
S}-3-(9-(1-(2-(3-methylisoxazol-5-
(SH-G4 ‘< ( . Y Example 6 and 2-(3-
yhacetyl)piperidin-3-yl)-8-0x0-8,9- ,
10 , , methylisoxazol-5- 1.82 484
dihydro-7H-purir-2-yl)pyrazolo[1,5- o
4 o yl)acetic acid
ajpyridine-5-carbonitrile
3-(9-((S)-1-((S)-2-
methoxypropanoyl)piperidin-3-yl)-8- | Example 6 and (S)-
10g 0x0-8,9-dihydro-7H-purin-2- 2-methoxypropanoic ‘ 2.23 447
yl)pyrazolo[1,5-ajpyridine-5- acid
carbonitrile
(S)-3~(8-0x0-9-(1-(3,3,3-
o Example 6 and
triflucropropanoyl)piperidin-3-yl}- 333
10h 8 9-dihydro-7H-purin-2- I 1.97 471
trifluoropropanoic
yhipyrazolo[1,5-a]pyridine-5- .
acid
carbonitrile
(S)-2-(5-methylpyrazoio[1,5-
ajpyridin-3-yl)-9-(1- Example 6r and
10i Iy 4 ,p o 1.85 406
propionylpiperidin-3-yl)-7H-purin- propionic acid
8(9H)-one
(S)-9-(1-(2-methoxyacetyl)piperidin-
, Example 6r and 2-
10] 3-yl)-2-(5-methylpyrazolo[1,5- 1.72 422

methoxyacetic acid

ajpyridin-3-yh)-7H-purin-8(9H)-one |
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(S)-7-(2-methoxyacetyl)-9-(1-(2-
methoxyacetyl)piperidin-3-yl)-2-(5-

Example 6r and 2-

10k o _ 2.13 494
methyipyrazolo[1,5-a]pyridin-3-yl)- | methoxyacetic acid
7H-purin-8(9H)-one
(S)-9-(1-acetylpiperidin-3-yl)-2-(5-
o Example 61 and
101 methylpyrazolo[1,5-a]pyridin-3-yl}- o 1.70 392
acetic acid
7H-purin-8(9H)-one
(S)-9-(1-(2-hydroxyacetyl)piperidin-
Example 6r and 2-
10m 3-yl)-2-(5-methylpyrazolo{1,5- o 1.60 408
_ hydroxyacetic acid
a]pyridin-3-y1)-7H-purin-8(9H)-one
(5)-3+(9-(1-
(cyclopropanecarbonyl)piperidin-3- Example 6 and
10n yl)-8-0x0-8,9-dihydro-7H-purin-2- | cyclopropanecarbox 1.88 429
yl)pyrazoto[1,5-a]pyridine-5- ylic acid
carbonitrile
S)-3-{1-(2-hydroxy-2-
()31 y _ y | Example 6g and 2-
methylpropanoyl)piperidin-3-yl)-1-
o hydroxy-2-
100 methyl-5-(pyrazolo[1,5-a]pyridin-3- . 1.76 435
o o methylpropanoic
yl)-1H-imidazof4,5-b]pyridin-2(3H)- .
acid
one
(S)-3-(1-(2-hydroxyacetyl)piperidin-
3-yl}-1-methyi-5-(pyrazolo[1,5- Examle 6g and 2-
10p y). . y (p’y. [ f o 1.58 407
ajpyridin-3-yl)-1H-imidazo[4,5- hydroxyacetic acid
bipyridin-2(3H}-one
(S)-3-(1-(2-
dimethylamino)acetyl)piperidin-3-
( ! Jacetylpip Examie 6g and N,N-
10q yl}-1-methyl-5-(pyrazolo{1,5- . o 1.65 434
o dimethylglicine
ajpyridin-3-yl)-1H-imidazo[4,5-
b]pyridin-2(3H)-one
1-methyl-5-(pyrazolo[1,5-a]pyridin-
ooy [>-2lpy Examie 6g and (S)-
3-yl)-3-((S)-1-((S)-tetrahydrofuran-
10r tetrahydrofuran-2- 1.76 447

2-carbonyl)piperidin-3-yl}-1H-
imidazo[4,5-b]pyridin-2(3H)-one

carboxylic acid
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(S)-1-methyl-5-(pyrazolo[1,5- Example 6g and
alpyridin-3-yl}-3-(1-(3,3,3- 3,33
10s lpy -3 , ) 4 1.99 459
trifluoropropanoyl)piperidin-3-yl)- trifiuoropropanoic
1H-imidazo[4,5-bjpyridin-2(3H)-one acid 'i
EXAMPLE 11

{S)-3-(2-(5-Cyanopyrazolo[1,5-a}pyridin-3-yl}-8-0x0-7H-purin-9(8H)-yl)-N,N-dimethyipiperidine-1-sulfonamide
To a solution of the compound obtained in example 6 (110 mg, 0.22 mmol) in anhydrous DMF (3 mL), N,N-
dimethylsutfamoyl chioride (0.03 mL, 0.27 mmol} and anhydrous TEA (0.13 mL, 0.90 mmol) were added. The
reaction mixture was sfirred at room temperature for 18 h, and the solvent was concentrated off. It was quenched
with saturated NaHCO3 aqueous solution (15 mL) and extracted with EtOAc (3x15 mL). The combined organic
phases were dried over anhydrous Mg,SOy, fittered and concentrated. The crude residue was chromatographed on
a silica gel flash system (ISCO Rf) using hexanes/acetone mixtures of increasing polarity as eluent to afford 39.2 mg
of the titled compound {38% vield).

LC-MS (method 1): ta = 1.25 min; m/z = 468 (MH*).

Foliowing a similar procedure to that described in example 11, but using the corresponding starting materials, the

following compound was obtained:

HPLC tR miz

Example Name Starting Materials .
method | (min) (MH+)

(S)-N,N-dimethyl-3-(1-methyl-2-
oxo-5-(pyrazolo[1,5-a)pyridin-3-yl)-
11a , (?y [ k_)y_ i Example 6g 4 2.05 456
1H-imidazo[4,5-bjpyridin-3(2H)-

yl)piperidine-1-sulfonamide

EXAMPLE 12
3-(9-(1-Acetyipyrrolidin-3-yi)-7-methyl-8-0x0-8,9-dihydro-7H-purin-2-yl)pyrazoio[1,5-aJpyridine-5-
carbonitrile
a) tert-Butyl 3-(2-(5-cyanopyrazolo[1,5-ajpyridin-3-yl)-8-oxo-7H-purin-9(8H)-yl)pyrrolidine-1-carboxyiate
Following a similar procedure to that described in example 1, but using tert-butyl 3-aminopyrrolidine-1-carboxylate

instead of tetrahydro-2H-pyran-4-amine, the desired compound was obtained.

b) tert-Butyl  3-(2-{5-cyanopyrazoio[1,5-a]pyridin-3-yl}-7-methyi-8-0x0~7H-purin-9(8H)-yl)pyrroiidine-1-
carboxylate
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Following a similar procedure to that described in example 5, but using the compound obtained in previous section

as starting material, the desired compound was obtained (25% yield).

c) 3-{7-Methyl-8-oxo-9-(pyrrolidin-3-yl)-8,9-dihydro-7H-purin-2-yl)pyrazolo[t,5-a]pyridine-5-carbonitrile
hydrochloride

Following a similar procedure to that described in example 8, but using the compound obtained in previous section
as starting material, the desired compound was obtained (100% yield).

d) Title compound

Following a similar procedure to that described in example 8, but using the compound obtained in previous section
as starting material, the desired compound was obtained (22% vield).

LC-MS (method 2): t = 1.67 min; m/z = 403 (MH*).

EXAMPLE 13
3-(7-Methyl-8-(1-(methyisulfonyl)pyrrolidin-3-yl)-8-oxo-8,8-dihydro-7H-purin-2-yl)pyrazolo[1,5-ajpyridine-5-
carbonitrile
Following a similar procedure to that described in‘ example 9, but using the compound obtained in example 12
section ¢ as starting material, the desired compound was obtained (15% yield).
LC-MS (method 2): tr = 1.83 min; m/z = 439 (MH").

Following a similar procedure to that described in example 13, but using the corresponding starting materials, the

following compounds were obtained:

| | e | miz
| Example Name Starting Material _
' method | (min) (MH)

(S)-3-(7-methyl-9-(1-
(methylsulfonyl)pyrrofidin-3-yl)-8-
132 oxo-8,8-dihydro-7H-purin-2- Example 6h | 3 2.35 4398

yl\pyrazolo[1,5-a]pyridine-5- |
carbonitrile

(R)-3-(7-methyl-S-(1-
(methylsulfonyl)pyrrolidin-3-yl}-8-
13b oxo-8,8-dihydro-7H-purin-2- ] Example 6i 3 2.35 439

yl)pyrazolo[1,5-ajpyridine-5-

carbonitrile
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13¢

{8)-9-(1-(methylsulfonyl)pyrrolidin-
3-yl)-2-(pyrazolo[1,5-a]pyridin-3-yl)-
7H-purin-8(9H)-one

Example 6

1.53

400

13d

(S)-7-methyl-9-(1-
{methylsulfonyl)pyrrolidin-3-yl)-2-
{pyrazolo[1,5-a]pyrdin-3-yl)-7H-
purin-8{9H}-one

Exampie 6k

1.77

414

13e

(S)-3-(9-(1-
(methylsulfonyl)pyrrolidin-3-yl}-8-
ox0-8,9-dihydro-7H-purin-2-
yhipyrazolo[t,5-a]pyridine-5-

carbonitrile

Example 6!

1.63

425

13f

(R}-1-methyl-3-(1-
(methylsulfonyl)pyrrolidin-3-yl)-5-
(pyrazolof1,5-a]pyridin-3-yl)-1H-
imidazo[4,5-b]pyridin-2(3H)-one

Example 6m

1.90

413

139

(R)-3-(1-(methylsuffonyf)pyrrofidin-
3-yl)-5-(pyrazolo[t,5-a]pyridin-3-yl)-
1H-imidazo[4,5-bjpyridin-2(3H)-one

Example 6n

1.72

399

13h

(R)-3-(9-(1-
(methylsulfonyl}pyrrolidin-3-yl)-8-
oxo-8,9-dihydro-7H-purin-2-
yl)pyrazolo{1,5-ajpyridine-5-

carbonitrite

Example 60

1.62

425

13i

(S}-3-(1-(methylsulfonyl)pyrrolidin-
3-yl)-5-(pyrazolo[1,5-a]pyridin-3-yl)-
tH-imidazo{4,5-blpyridin-2(3H)-one

Example 6p

1.72

399

13

(S)-1-methyl-3-(1-
(methyisulfonyl)pyrrolidin-3-yl}-5-
(pyrazolo[1,5-a]pyridin-3-yl)-1H-
imidazo[4,5-b]pyridin-2(3H)-one

Example 6q

1.82

413

13k

(S)-7-methyl-9-(1-
(methylsulfonytipiperidin-3-yh)-2-
(pyrazolo[1,5-ajpyridin-3-yl}-7H-

purin-8{9H)-one

Example 6u

1.93

428
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EXAMPLE 14

{2R)-2-[2-(5-Cyanopyrazolo[1,5-alpyridin-3-yl)-8-0x0-7 8-dihydro-9H-purin-9-yl]propanoic acid
To a suspension of example 1a (65 mg, 018 mmol) in dioxane {1.6 mL) and H20 (0.8 mL}) at 0 °C, LiOH-H,0 (15 mg,
0.36 mmol) was added. The reaction mixture was stirred at 0 °C for 1 h and room temperature for 26 h. The pH of
the solution was adjusted to 5 by adding 10 % HCI aqueous solution. The solvent was removed under vacuum and
the resulting soli¢ was suspended in Et,O (10 mL) and concentrated. The resulting solid was washed with water (2x5
mL), hexanes (3 mL) and Et,0 (2x5 mL) to afford 57 mg of the desired product (91%).
LC-MS (method 1): tz = 13.59 min; m/z = 350 (MH").

Following a simitar procedure to that described in example 14, but using the corresponding starting materials, the

following compounds were obtained:

HPLC tr m/z

Example Name | Starting Material
method | (min) (MH*)

(2S)-2-[2-(5-Cyanapyrazolo{1,5- ! !
14a ajpyridin-3-yl}-8-oxo-7,8-dinydro- Example 1i 1 13.59 350
9H-purin-9-ylJpropanoic acid
(S)-2-{8-ox0-2-(pyrazolo[1,5-
14b ajpyridin-3-yi)-7H-purin-9(8H)- Example 3e 3 | 1.10 325
yl)propanoic acid

EXAMPLE 15
(2R)-2-[2-{5-Cyanopyrazolo[1,5-a]pyridin-3-yl)-8-oxo-7,8-dihydro-3H4-purin-9-yi}-N-(2,2,2-
trifluoroethyl)propanamide
To a solution of HOBt.H:0 (31 mg, 0.20 mmol} and TEA (0.068 mL, 0.48 mmol) in THF (1 mL), example 14 (70 mg,
0.20 mmol} was added. After 15 min, EDC.HCI (40 mg, 0.21 mmol) and 2,2,2-trifluoroethylamine hydrochloride (14.6

mg, 0.11 mmol) were added and the resulting mixture was stirred at room temperature for 3.5 days. Then, it was
quenched with H20 (5 mL) and extracted with EtOAc (3x15 mL). The combined organic phases were dried over
anhydrous Na;SQq, filtered and concentrated. The crude product thus obtained was chromatographed over silica gel
using MeOH/CH.Cl, mixtures of increasing polarity as eluent, to afford 18 mg of the desired compound (50 % yield).
LC-MS (method 1): tr = 15.34 min; m/z = 431 (MH"*).

Following a similar procedure to that described in example 15, but using the corresponding starting material, the

following compound was obtained:
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, HPLC | tr miz
Example Name Starting Material
method | {min) (MH+)
2R)-(2-(5-cyanopyrazolo[1.5-
\2Ry(2-t5-cyanopy [ ) Example 14 and N-
15a ajpyridin-3-yl)-8-oxo-7H-purin- . 1 13.62 363
methylamine
9(8H)~yl}-N-methylpropanamide
(25)-2-[2-(5-
cyanopyrazolof1,5-
(28)-2-[2-{5-cyanopyrazolo[1,5- o
o , ajpyridin-3-yt}-8-oxo-
ajpyridin-3-yl)-8-oxo-7,8-dihydro- . .
15b . 7.8-dihydro-3H-purin- 3 2.08 458
9H-purin-9-yi}-3-methyl-N-(2,2,2- .
. . G-yl}-3-methytbutanoic
trifluoroethyl)butanamide .
acid (1) and 2,2,2-
trifluoroethylamine
(R}-2-(2-(5-cyanopyrazolo{1,5-
ajpyridin-3-yl)-8-oxo-7H-purin- Example 14 and 2-
15¢ Iy ¥ P p 3 1.35 393
9(8H)-yh}-N-(2- aminogthanol
hydroxyethyt)propanamide
(R)-2-(2-(5-cyanopyrazolo[1,5-
o , Example 14 and
a)pyridin-3-yl)-8-oxo-7H-purin- '
15d cyclopropylmethanami 3 1.76 403
9(8H)-yh-N-
ne
(cyclopropylmethyl)propanamide
(R)-2-(2-(5-cyanopyrazolo[1,5- Example 14 and
a)pyridin-3-yl)-8-oxo-7H-purin- N1,N1-
15e lpy ¥ P . 3 1.48 420
9(8H)-yl)-N-(2- dimethylethane-1,2-
(dimethylamino)ethyl)propanamide diamine
R)-2-(2-(5-cyanopyrazolof?t,5-
(R)-2-(2-(5-cyanopy [. Example 14 and N-
15f a]pyridin-3-yl)-8-oxo-7H-purin- . 3 1.57 377
ethylamine
9(8H)-yh)-N-ethylpropanamide
R)-2-(2-(5-cyanopyrazolo[1,5-
® ,(. \o-oyanopy {j Example 14 and N-
15g alpyridin-3-yl}-8-oxo-7H-purin- . . 3 1.70 391
. isopropylamine
9(8H)-yl)-N-isopropylpropanamide
R)-2-(2-(5-cyanopyrazoio[1 5-
(R)-242-{o>-cyanopy [‘ Example 14 and N,N-
15h a)pyridin-3-y!)-8-oxo-7H-purin- 3 1.53 377

9(8H)-yl)-N,N-dimethylpropanamide

dimethylamine
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(S)-2-(2-(5-cyanopyrazolo[1,5-
oyridin-3-4118 Heour Example 14a and

ajpyridin-3-yl)-8-oxo-7H-purin-

15i P ! P 2,2,2- 3 1.72 431
9(BH)-y1)-N-(2.2,2-

triftuoroethyl)propanamide

(S)-N-methyl-2-(8-0x0-2- ]

trifiuoroethylamine

o Example 14b and N-
18] (pyrazolo[1,5-a)pyridin-3-y1)-7H- ‘ 3 1.35 338
, methylamine
purin-9(8H)-yl)propanamide
(S)-N,N-dimethyl-2-(8-ox0-2-
Exampile 14b and N,N-

15k (pyrazolo[1,5-a]pyndin-3-yl)-7H- . . 5 1.90 352
dimethylamine
purin-9(8H)-yl)propanamide

(1) Obtained as example 14 but using HCI/Dioxane 4M/H;0 {1:1) instead of LIOH-H20, and L-Valine methyl

ester hydrochioride as starting material.

EXAMPLE 16
3+(7-{2-Methoxyethyl)-8-oxo-9-(tetrahydro-2H-pyran-4-yl)-8 S-dihydro-7H-purin-2-yl)pyrazolo{t,5-a]pyridine-5-
carbonitrile
To a solution of example 1 (50 mg, 0.14 mmoal) in DMF (8 mL), 55-65% NaH dispersion in mineral oil (6 mg, 0.15
mmol) was added and the resulting solution was stirred at room temperature for 10 min. Then 2-bromoethyl methy!
ether (0.032 mL, 0.34 mmol) was added and the reaction mixture was stirred at 50 °C for 14.5 h. The reaction
mixture was guenched with H,O (10 mL) and extracted with EtOAc (3x10 mL). The combined organic phases were
dried over anhydrous Na;SQO, filtered and concentrated. The crude product thus obtained was chromatographed
over silica gel using EtOAc/hexanes mixtures of increasing polarity as eluent, to afford 36 mg of the desired
compound (62% yield).
LC-MS {method 1): tr = 16.17 min; m/z = 420 (MH*).

Foliowing a simifar procedure to that described in example 16, but using in each case the corresponding starting

materials, the following compounds were obtained:

. _ HPLC tr miz
Example Name Starting Material
method | (min) (MH*)
S)-3-(9-(1-(2-
5 ‘( ( ,( 2-bromo-N,N-
cyanoacetyl)piperidin-3-yl)-7-(2- , . |
4 dimethyiethanamine
16a (dimethylamino)ethyl)-8-ox0-8,9- 2 1.85 499
. and example 1b {1)
dihydro-7H-purin-2-yl)pyrazoio[1,5-
ajpyridine-5-carbonitrile
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(S)-3-(7-(2-(dimethylamino)ethyl}-8- | 2-bromo-N,N-
! oxo-9-(piperidin-3-yl}-8,9-dihydro- ! dimethylethanamine
18b | o p‘ - ! ! 1.83 432
7H-purin-2-yl)pyrazoto[1,5- and example 1b (2)
a)pyridine-5-carbonitrile
7-(2-{dimethylamino)ethyl)-2- 2-bromo-N,N-
razolo[1,5-a}pyridin-3-yl)-8- | dimethylethanamine
6c {pyrazolo{1,5-alpy vl) y .y 408
i (tetrahydro-2H-pyran-4-yl)-7H- and example 3
purin-8(8+)-one) i
3-(7-(2-(dimethylamino)ethyl)-8-
724 Y Jetoy) 2-bromo-N,N-
oxo-9-(tetrahydro-2H-pyran-4-yl)- | o
. - dimethylethanamine
16d 8,9-dihydro-7H-purin-2- 14,79 433
o and example 1
yl)pyrazolo[1,5-alpyridine-5-
carbonitrile
- 3-(7-(2-(dimethylamino)ethyl)-0-(6-
(- ! pethyl) 2-bromo-N,N-
fluorochroman-4-yl}-8-oxo0-8,9- . ,
16e , dimethylethanamine 2.12 499
dihydro-7H-putin-2-yl}pyrazolo{1,5-
o and example 1p
ajpyridine-5-carbonitrile |
3-(9-(8-fluorochroman-4-yl)-7-(2- l
. 2-bromoethyl methyl |
methoxyethyl)-8-ox0-8,9-dihydro-
16f , ether and example 2.20 486
7H-purin-2-yl)pyrazolo{1,5- 1
alpyridine-5-carbonitrile P
3-(9-(8-fluorochroman-4-yl)-7-(3- A
hydroxypropyl)-8-ox0-8,9-dihydro- | 3-bromopropan-1-ol
169 ydroxypropy Y| prop 1.96 486
7H-purin-2-yl)pyrazolof1,5- and example 1p
ajpyridine-5-carbonitrile ;
(S)-3-(3-(1-(2- ]
dimethylamino)ethyl)-2-oxo-5- f
(( Iy[15 ]) .;)3 1H 2-bromo-N,N- !
razolo[1,5-a]pyridin-3-yl}-1H-
16h o py' , ! dimethylethanamine } 1.73 473
imidazo[4,5-b]pyridin-3(2H)- |
o and example 2a (1)
yl)piperidin-1-yl}-3-
oxopropanenitrile
(S)-3-(3-(1-(2-methoxyethyl}-2-oxo- |
5-(pyrazolof1,5-ajpyridin-3-yl)-1H- \ 2-bromoethyl methy}
160 |  imidazo[4,5-blpyridin-3(2H)- | ether and example 1.82 460
l yl)piperidin-1-yl)-3- ‘ 2a{1) |
| oxopropanenitrile l
|
\
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L (S)-3-(3-(1-(cyclopropylmethyl)-2- |

oxo-5-(pyrazolo[1,5-a]pyridin-3-yl)-
propane and

16] 1H-imidazof4,5-b]pyridin-3(2H)- 4 2.08 456
example 2a (1)

(bromomethyl)cyclo

ylpiperidin-1-y)-3-

oxopropanenitrile |

1) followew by a similar procedure to that described in example 6 (tert-butoxtcarbonyl cleavage) and 7 (amide
formation).
(2) followew by terf-butoxycarbonyl cieavage as exampie 6

EXAMPLE 17

3+(7-(2-Hydroxyethyl)-8-0xo0-8-(tetrahydro-2H-pyran-4-yl)-8,3-dihydro-7H-purin-2-yl)pyrazoio[1,5-a]pyridine-5-

carbonitriie

a) 3-(7-(2-(tert-Butyldimethylsilyloxy)ethyl}-8-oxo-8-(tetranydro-2H-pyran-4-yl}-8 9-dihydro-7H-purin-2-
yl\pyrazolo[1,5-a]pyridine-5-carbonitrite

To a soiution of example 1 (50 mg, 0.14 mmol) in DMF (8 mL}, 55-65% NaH dispersion in mineral oit (6 mg, 0.15
mmol) was added. The resulting solution was stirred at room temperature for 10 min. Then (2-bromosthoxy)-tert-
butyldimethyisitane (0.074 mL, 0.34 mmol) was added and the reaction was stirred at 50 °C for 14.5 h. The reaction
mixture was quenched with H,0 (10 mL) and exiracted with EtOAc (3x10 mL). The combined organic phases were
dried over anhydrous Na;SOy, filtered and concentrated. The crude product thus obtained was chromatographed
over silica gel using hexanes/EtOAc mixtures of increasing pofarity as eluent, to afford 55 mg of the desired

compound (76 % yield).

b) Title compound

To a solution of the compound obtained in the previous section (55 mg, 0.10 mmol) in THF (5 mL) 1 M TBAF solution
in THF (0.14 mL, 0.14 mmol) was added and the resulting solution was stirred at room temperature for 1 h. The
reaction mixture was quenched with H,O (10 mL) and extracted with EtOAc (3x10 mL) and CH,Cl; (2x10 mL). The
combined organic phases were dried over anhydrous Na;SQO, filtered and concentrated. The crude product thus
obtained was chromatographed over silica gel using MeOH/EtOAc mixtures of increasing polarity as eluent, to afford
39 mg of the desired compound (91 % yield).

LC-MS (method 1): tr = 14.13 min; miz = 406 (MH").

Foliowing a simiiar procedure to that described in example 17, but using in each case the corresponding starting

materials, the foliowing compounds were obtained:



2014201789 26 Mar 2014

10

15

91
] |

HPLC | te miz
Example Name Starting Material )
- method | (min) (MH")

(S)-3-(9-{1-(2-
cyanocacetyl)piperidin-3-yl)-7-(2-
17a hydroxyethyl}-8-oxo-8,9-dihydro- Example 1b (1) 1 1.68 472

7H-purin-2-yl)pyrazolo[1,5-
a)pyridine-5-carbonitrite
(S)-3~(7~(2-hydroxyethyl}-8-0x0-9-
(piperidin-3-yl)-8,S-dinydro-7H-

17b . o Exampie 1b (2) 1 1.55 405
purin-2-ylypyrazolo[1,5-alpyridine-5- ’

carbonitrile hydrochloride
3-(9~(8-fluorochroman-4-yl)-7-(2-

A4

I hydroxyethyl)-8-oxo0-8 9-dihydro- A
17¢ , Example 1p | 1 1500 | 472
7H-purin-2-yl)pyrazoto(1,5- i
H

ajpyridine-5-carbonitrile ; ’

n Followed by a similar procedure to that desc}ibed in example 6 (tert-butoxtcarbonyt cleavage} and 7 (amide
formation).
(2) Followed by tert-butoxycarbonyi cleavage as example 6

EXAMPLE 18

3-(8-Tetrahydro-2H-pyran-4-y}-9H-purin-2-yl)pyrazolo[1,5-ajpyridine-S-carbonitrile
To a suspension of the compound obtained in exempie 1 section d (100 mg, 0.30 mmol} in EfOH (1 mL), PTSA
monohydrate (5.7 mg, 0.03 mmal) and triethylorthoformate (1 mL) were added. The reaction mixture was heated in a
CEM Explorer microwave oven at 123 °C and 270 W for 30 min. Then, it was evaporated to dryness. The crude
product thus obtained was chromatographed over silica gel using MeOH/EtOAc mixtures of increasing polarity as
eluent, to afford 81 mg of the desired compound (79 % vieid).
LC-MS (method 1): tr = 14.56 min; m/z = 346 (MH").

Following a similar procedure fo that described in exampie 18, but using in each case the corresponding starting

materials, the following compounds were obtained:
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, _ HPLC | R miz
Example Name Starting Material -
' method | (min) (MH-)
3-(8-methyl-8-tetrahydro-2H-pyran- | Example 1 section d
18a 4-yi-9H-purin-2-yl)pyrazolo[1,5- and 1 14,77 360
ajpyridine-5-carbonitrile triethylorthoacetate
triethylorthoacetate
and 3-(5-amino-4-(4 4-
3~(9-(4 4-difluorocyclohexyl)-8- | difluorocyciohexylamin
18b methyl-9H-purin-2-yl)pyrazolo[1,5- o)pyrimidin-2- 2 2.17 394
a)pyridine-5-carbonitrite yl)pyrazolo[1,5-
ajpyridine-5-
carbonitrile (1)
triethylorthoacetate
‘ , and 3-(5-amino-4-(1,1-
3-(9-(1,1-dioxotetrahydrothien-3-yl)- .
dioxotetrahydrothien-
8-methyl-9H-purin-2- . o
18¢ o 3-yl)aminopyrimidin-2- 2 1.65 394
yl)pyrazolo[1,5-a]pyridine-5-
yl\pyrazolo[1,5-
carbonitrile
ajpyridine-5-
carbonitrite (2)
5-(pyrazolo[1,5-ajpyridin-3-yl}-3- | Reference example 2g
18d (tetrahydro-2H-pyran-4-yl)-3hH- and 3 1.85 320
imidazo[4,5-b]pyridine triethylorthoformate
(S)-tert-butyl 3-(5-(5-
ol 5-aloyridin-3yl) Reference example 2h
cyanopyrazolo[1,5-a]pyridin-3-yl)-
18e Y .y. y. , Y and 3 2.33 444
3H-imidazo[4,5-bpyridin-3- ‘
o triethylorthoformate
yl)piperidine-1-carboxylate
(S)-tert-butyl 3-(5-(5-
ot 5-alpyridin-2-y1)-2 Reference example 2h
cyanopyrazolo{1,5-ajpyridin-3-yl)-2-
18f yanepy o P , y and 3 2.57 458
methyl-3H-imidazo[4,5-b]pyridin-3- ,
S triethylorthoacetate
yl)piperidine-1-carboxylate
2-methyl-5-(pyrazolo[t,5-ajpyridin- | Reference example 2g
18g 3-yh)-3-(tetrahydro-2H-pyran-4-yl}- and 3 1.92 334
3H-imidazo[4,5-b}pyridine triethylorthoacetate
3-(9-{trans-4-hydroxycyclohexyl)-8- | Reference example 2j
18h methyl-9H-purin-2-yl)pyrazolo[1,5- and 3 1.70 374
ajpyridine-5-carbonitrile triethylorthoacetate




Ot
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(S)-tert-butyl 3-(5-(pyrazolo[1,5- ! { '
_ . Reference example 2d |
) ajpyridin-3-yl)-3H-imidazo{4,5- ;
! 18 blpyidin-3-y)piperidine-1 | and 3 1.77 g 386 1
ridin-3-yl)piperidine-1- !
i YIPP triethylorthoformate ’ |
’ carboxyiate ] |
(1) obtained in example 1e section d
(2) obtained in exampie 1f section d
EXAMPLE 19

3-(3-(Tetrahydro-2H-pyran-4-yl)-3H-imidazo[4,5-b]pyridin-5-yl}pyrazoio[1,5-a]pyridine-5-carbonitriie
To a suspension of the compound obtained in example 2 section d (33.6 mg, 0.1 mmol} in EtOR (1.5 mL), citric acid
(2 mg, 0.1 mmol) and triethyl orthoformate (340 pl, 2 mmol) were added. The reaction mixture was heated in a CEM
Explorer microwave oven at 145 °C and 270 W for 2.5 hours. The crude residue was cromatographed on a silica gel
flash system (ISCO Rf) using hexanes/acetone mixtures of increasing polarity as efuent to afford 14.2 mg of the
desired product (41% vield).
LC-MS (method 3): tr = 1.76 min; m/z = 345 (MH").

Following a similar procedure to that described in example 18, but using the corresponding starting material, the

following compound was obtained:;

? _ L OHPLE | miz
Exampie Name Starting Material
method | (min) (MH+)

(S)-3+(3-(1-acetyipiperidin-3-yl)-3H-

imidazo}4,5-b)pyridin-5- Reference exampie
19a o 5 2.22 386
yl)pyrazolo[* 5-alpyridine-5- 2f
carbonitrile ;
EXAMPLE 20

3-(2-Methyl-3-(tetrahydro-2H-pyran-4-yi)-3H-imidazo[4,5-b]pyridin-5-yi)pyrazolo[1,5-a]pyridine-5-carbonitrile
To a solution of the compound obtained in example 2 section d (56.4 mg, 0.16% mmol) in EtOH (1.5 mL}, PTSA
monohydrate {3.21 mg, 0.017 mmol) and triethyl orthoacetate (547 mg, 3.37 mmol) were added. The reaction
mixture was heated in a CEM Explorer microwave oven at 145 °C and 270 W for 2.5 hours. The crude residue was
cromatographed on a silica gel flash system {ISCO Rf) using CH>Clz/MeOH mixtures of increasing polarity. a eluent
to afford the desired product (15% vyield).
LC-MS {method 3): tz = 1.79 min; m/z = 35¢.5 (MH").
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EXAMPLE 21
3¢(8<{1-Methyl-1H-imidazol-2-yl)-S-(tetrahydro-2H-pyran-4-yl}-9H-purin-2-yl)pyrazolo[1,5-a) pyridine-5-
carbonitrile

To a solution of the compound obtained ih example 1 section d (100 mg, 0.30 mmol) in AcOH (0.025 mL) and DMA
(2.5 mL}, 1-methyl-‘1 H-imidazole-2-carbaldehyde (46 mg, 0.42 mmol} was added. The reaction mixture was stirred in
a sealed tube at 140 °C for 19 h. The crude mixture was quenched with H;0 (10 mL), extracted with EtOAc (3x10
mL} and the combined organic phases were dried over anhydrous Na;SOy, filtered and concentrated. The crude
product thus obtained was chromatographed over silica gel using hexanes/EtOAc mixtures of increasing polarity as
eluent, to afford 40 mg of the desired compound (31 % yield). |

LC-MS (method 1): {z = 16.436 min; m/z = 426 (MH*).

Following a simitar procedure to that described in example 21, but using the corresponding starting material, the

following compound was obtained:

HPLC

method

Exampie Name Starting Materiai

(min) (MH+)

3-(B-(pyrimidin-5-yl)-O-(tetrahydro- + _ .
, Example 1 section d
2H-pyran-4-yl)-9H-purin-2- o
21a . and pyrimidine-5- | 4 1.67 424
yl)pyrazolo[1,5-apyridine-5-
. carbaldehyde
carbonitrile

3~{9-(8~fluorochroman-4-yl)-8-
. , Reference example
{pyrimidin-5-yl)-9H-purin-2-

(tetrahydro-2H-pyran-4-yl)-9H-

puring

methyithiophene-2-

carbaldehyde

21b . 2e and pyrimidine-5- 1 16.34 490
yljpyrazolo[1,5-alpyridine-5-
o carbaldehyde
carbonitrile
3-(S-~(8-fluorochroman-4-yi)-8-(1- | Reference example
methyl-1H-imidazol-2-yl)-9H-purin- | 2e and 1-methyl-1H-
21c . 1 18.4 492
2-yl)pyrazolo[1,5-ajpyridine-5- imidazole-2-
carbonitrile carbaldehyde
2-(pyrazolo[1,5-a]pyridin-3-yl)-8- | Reference example
21d (1H-pyrrol-2-yl)-8-(tetrahydro-2H- | 2¢ and 1H-pyrrole-2- 3 2.1 386
pyran-4-yi}-H-purine carbaldehyde
8-(5-methylthiophen-2-yi}-2- Reference example
razolo[1,5-ajpyridin-3-yh)-9- 2¢ and 5-
” (pyrazolo[1.5-ajpy ¥ ] 250 o
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8-(1-methyl-1H-imidazol-2-yl)-2- | Reference example
razolo[1,5-alpyridin-3-yl)-S- | 2c and 1-methyl-1H-
’1s (pyrazolo[1,5-a]py Vi) e y 5 05 401
(tetrahydro-2H-pyran-4-yl)-9H- imidazole-2-
purine carbaldehyde
2-(pyrazolo[1,5-a)pyridin-3-yI)-9- | Reference example
21g (tetrahydro-2H-pyran-4-yl)-8-(2,2,2- 2c and 3,3,3- 2.22 403
trifluoroethyl}-SH-purine trifluoropropanal
8-(1H-pyrazol-3-yl}-2-(pyrazolo[1,5- | Reference example
21h ajpyridin-3-yl)-9-(tetrahydro-2H- | 2¢ and 1H-pyrazole- 1.83 387
pyran-4-yl)-9H-purine 3-carbaldehyde i
8-(1-methyi-1H-pyrrol-2-yl)-2- Reference example
razolo[1,5-ajpyridin-3-yl}-9- | 2¢ and 1-methyl-1H-
" (pyrazolo[1,5-a]py v} y 23 400
{tetrahydro-2H-pyran-4-yl)-9H- pyrrole-2-
purine carbaldehyde
-t 2-(2-{pyrazolo[1,5-a]pyridin-3-yl}-S- | Reference example
21] (tetrahydro-2H-pyran-4-yl)-9H- 2¢ and thiazole-2- 2.43 404
purin-8-yl)ithiazole carbaldehyde
2-(pyrazolo[1,5-alpyridin-3-y)-9- | Reference example
21k (tetrahydro-2H-pyran-4-yl}-8- 2¢ and thiophene-2- 2.32 403
{thiophen-2-yl)-SH-purine carbaldehyde
(S)-3-(9-(1-acetylpiperidin-3-yl)-8-
o , Reference example
{pyrimidin-5-yl)-GH-purin-2- o
211 o 2 and pyrimidine-5- 1.8 465
yl)pyrazolo[1,5-alpyridine-5-
o carbaldehyde
carbonitrile
(S)-tert-butyl 3-(2-methyl-5- )
: {1 5-aloyricin-3-yi) 3 Reference example
razolo[1,5-a]pyridin-3-yi)-3H-
21m py. . o o Y 2d and 2.60 433
imidazo[4,5-b]pyridin-3-
o acetaldehydee
yl)piperidine-1-carboxylate
EXAMPLE 22

3-[8-(Ethylamino)-S-tetrahydro-2H-pyran-4-yi-9H-purin-2-yllpyrazolo[1,5-ajpyridine-5-carbonitrile
To a suspension of the compound obtained in example 1 section d (100 mg, 0.30 mmol) in CH,Cl; (2 mL), ethyl
isothiocyanate (0.042 mL, 0.48 mmol}, EDC.HCI (171 mg, 0.89 mmol) and DIPEA (0.25 mL, 1.49 mmol) were added.
The reaction mixture was heated in a CEM Explorer microwave oven at 80 °C and 150 W for 30 min. Then, it was
evaporated to dryness, The crude product thus obtained was chromatographed over silica gel using MeOH/EtOAC
mixtures of increasing polarity as eluent, to afford 42 mg of the desired compound (36 % yield).
LC-MS (method 1): tr = 15.64 min; m/z = 389 (MH*).
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Following a similar procedure to that described in example 22, but using the corresponding starting material, the

following compound was obtained:

2014201789 26 Mar 2014

. HPLC tr miz
Example Name Starting Material i
method {min) | (MH+)
3-(8-(pyridin-3-ylamino)-9- .
Example 1 section
(tetrahydro-2H-pyran-4-yl}-9H- .
22a ‘ o d, pyridine-3- 1 16.20 438
purin-2-yl)pyrazolo[1,5-ajpyridine-5- -
L isothiocyanate
carbonitrile
3-(8-{ethylamino}-9-(8-
. Reference example
fluorochroman-4-yl)-9H-purin-2-
22b . 2e and ethyl 1 17.07 455
yl)pyrazolo[1,5-a]pyridine-5- o
B isothiocyanate
carbonitrile
3-(9-(8-fluorochroman-4-yl)-8-
, , Reference example
(pyridin-3-ylamino}-9H-purin-2- o
22¢ . 2e and pyridine-3- 1 17.22 504
yl)pyrazoio[1,5-a]pyridine-5- o
- isothiocyanate
carbanitrile
EXAMPLE 23

8-Cyclopentyl-2-(pyrazolo[1,5-ajpyridin-3-yl)-S-(tetrahydro-2H-pyran-4-yl)-9H-purine

To a solution of reference example 2¢ (0.05 g, 0.16 mmol) in DMF (1 mL}, cyclopentanecarbaldehyde (0.018 mL,
0.17 mmol) and sodium bisulfite (0.030 g, 0.29 mmol) were added. The reaction mixture was stirred at 130 °C for 6h.
The solvent was concentrated off and the crude residue was cromatographed on a silica gel flash system (ISCO
Companion) using CH.Clo/MeOH mixtures of increasing polarity as eluent to afford 37 mg of the desired product
{60% vyield).

L.C-MS (method 3): tr = 2.40 min; m/z = 389 (MH").

Foliowing a similar procedure to that described in example 23, but using in each case the corresponding starting

materials, the foliowing compounds were obtained:
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HPLC te mfz

Example Name Starting Material _
method | {min) (MH-)

(S)-3-(9-(1-acetyipiperidin-3-yl)-6-
Reference example 2
23a ethyl-8H-purin-2-yl)pyrazolo[1,5- 5 2.42 415

» o and propionaldehyde
ajpyridine-5-carbonitrite

(S)-3-(9-(1-acetylpiperidin-3-yl)-8-

isopropyl-GH-purin-2- Reference example 2
23b o ’ 5 2.57 429
yhpyrazolo[1,5-a]pyridine-5- and isobutyraidehyde
carbonitrile
(S)-3-(9-(1-acetylpiperidin-3-yl)-8-
. Reference example 2
23¢ methyl-9H-purin-2-ylpyrazolo[1,5- 3 178 401

, » and acetaldehyde
ajpyridine-5-carbonitrile

Reference example 2c
8-cyclopropyl-2-(pyrazolo[1,5-

and
23d ajpyridin-3-yl)-S-(tetrahydro-2H- 3 2.05 361
_ cyclopropanecarbalde
pyran-4-yl)-9H-purine
hyde
EXAMPLE 24

(S)-3-(1-Acetyipiperidin-3-yl}-1-methyl-5-(pyrazolo[1,5-ajpyridin-3-yl)-1H-imidazo[4,5-b]pyridin-2(3H)-one
To a solution of example 6g (250 mg, 0.65 mmol) in pyridine (10 mL), acetyl chioride (0.92 mL, 1.3 mmol) was
added. The reaction mixture was stirred at room temperature for 5h. The solvent was concentrated off and the crude
residue was cromatographed on a silica gel flash system (SP1 Biotage) using EtOAc/MeOH mixtures of increasing
polarity as eluent fo afford 196 mg of the desired product (78% yield).

LC-MS (method 4): tr = 1.66 min; m/z = 391 (MH~).

Foliowing a simifar procedure to that described in example 24, but using in each case the corresponding starting

materials, the following compounds were obtained:

HPLC {r miz

Example Name Starting Material
method | (min) (MH*)

(S)-1-methyl-3-(1-pivaloyipiperidin-
o Example 6g and
24a 3-yl)-5-(pyrazolo[1,5-ajpyridin-3-yl)- 4 2.10 433

- pivaloyl chioride
1H-imidazo[4,5-b]pyridin-2(3H)-one
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(S)-3-(1-(4-fluorobenzoyl)pipendin-
3-yl)-1-methyl-5-(pyrazolo[1,5- Example 6g and 4-
gy | Ametnyhipyrazolel PeRo et 4211 | 47
alpyridin-3-yl}-1H-imidazo[4,5- | fluorobenzoyl chioride
b]pyridin-2(3H)-one _
(S)-1-methyk-3-(1- |
ropionylpiperidin-3-yl)-5- Example 8g and
24c Propronypip ) Pt 4 1.7¢ 405

(pyrazolo[1,5-a)pyridin-3-yl)-1H- propionyl chloride
imidazo[4,5-b]pyridin-2(3H)-one

EXAMPLE 25
(S)=1+{3-(1-Methyi-2-0x0-5-(pyrazolof1,5-aJpyridin-3-yl)-1H-imidazo[4,5-b]pyridin-3(2H)-yl)piperidine-1-

carbonyl)cyclopropanecarbonitrile

2014201789 26 Mar 2014

5  To a solution of 1-cyano-1-cyclopropanecarboxylic acid (65 mg, 0.58 mmol), in DMF (7 mL), DIEA (0.31 mL, 1.7
mmol), exampie 6g (248 mg, 0.64 mmol) and HBTU (266 mg, 0.70 mmol) were added. The reaction mixture was
stirred at room temperature overnight. The solvent was concentrated off and the crude residue was cromatographed
on a silica gel flash system (SP1 Biotage) using EtOAc/MeOH mixtures of increasing polarity as etuent to afford the
desired with quantitative yield.

0 LC-MS (method 4): tz = 1.92 min; miz = 442 (MH*).

Following a similar procedure to that described in exampie 25, but using in each case the corresponding starting

materials, the following compounds were obtained:

| | | HPLC |t miz
Exampie Name Starting Materials
method | {(min) (MH*)

9-(1-isobutyryipiperidin-4-yi)-2-
( iR o Example 6d and

25a (pyrazoio[1,5-a]pyridin-3-yl)-7H- . o 4 159 406
isobutyric acid

purin-8{9H)-one
9-(1-(2-
_ S Example 6d and 2-
(dimethylaminojacetyl)piperidin-4- , ‘ 4
25b . (dimethylamino)acetic 4 1.34 41
yl)-2-(pyrazolo[1,5-a]pyridin-3-yl)- q
aci
! 7H-purin-8{9H)-one |
( |
15 EXAMPLE 26

(S)-Methyl 3-(2-(5-cyanopyrazoiof1,5-a}pyridin-3-yl}-8-0x0-7H-purin-3(8H)-yljpiperidine-1-carboxyiate
To a solution of example 6 (200 mg, 0.26 mmol) in DMF (2.6 mL}, methyl chloroformate (27 mg, 0.28 mmol) and
DIPEA (0.068 mL, 0.3¢ mmol) were added. The reaction mixture was stirred at room temperature overnight. The

reaction mixture was evaporated under reduced pressure, dissolved in CH>Cly, and washed thrice with saturated
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NaHCO; aqueous solution. The combined organic phases were dried over MgSO4 and concentrated to dryness. The
crude residue was cromatographed on a silica gel flash system (ISCO Combiflash) using CH2Cl/MeOH mixtures of
increasing polarity as eluent to afford 36 mg of the desired product (32% yield).

LC-MS (method 5): tr = 2.37 min; m/z = 419 (MH*).

Following a similar procedure to that described in example 26, but using in each case the corresponding starting

2014201789 26 Mar 2014

materials, the following compounds were obtained:

HPLC | miz
Example Name Starting Materials .
method | (min) (MH-)
(S}-ethyl 3-(2-(5-cyanopyrazolo[1,5-
o . Example 6 and ethyl |
26a a)pyridin-3-yl}-8-oxo-7H-purin- 5 2.53 433
o chloroformate
9(8H)-yl)piperidine-1-carboxylate
(S)-isobuty} 3-(2-(5-
cyanopyrazolo[1,5-a]pyridin-3-yl)-8- Example 6 and
o6h yanopy . [ ]py. ‘ ‘v> | p : -~ 151
oxo-7H-purin-8(8H)-yl)piperidine-1- | isobutyl chloroformate
carboxylate
(S)-3-(2-{5-cyanopyrazolo[1,5-
a)pyridin-3-yl)-8-oxo-7H-purin- Example 6 and
26¢ Py fihtaiiite | P 5 | 233 448
9(8H)-yl)-N-isopropylpiperidine-1- | isopropyl isocyanate
carboxamide
(S)-N-tert-butyl-3-(2-(5-
cyanopyrazolo[1,5-a)pyridin-3-yi)-8- | Example 6 and fert-
26d yanoey _ [ ]py} . .Y) p. 5 2.52 460°
oxo-7H-purin-9(8H)-yl)piperidine-1- butyl isocyanate
carboxamide
(S)-ethyl 8-(1-(2-
cyanoacetyl)piperidin-3-yi)-8-oxo-2- | Example 7f and ethyl
26e ! ik o H P ’ 5 2.62 475
(pyrazolo[1,5-ajpyndin-3-yl)-8,9- chloroformate
i dihydro-7H-purine-7-carboxyiate
(S)-3~(3~(7-acetyl-8-0x0-2-
razolo[1,5-ajpyridin-3-yl)-7H- | Example 7f and acetyl
26f (py. { ],.y . & P . ! 5 2.60 445
purin-2(8H)-yl)piperidin-1-yl)-3- chloride :
oxapropanenitrile
S)-9-(1-acetylptperidin-3-yl)-7-
| B yPP y.). Example 6u and acetyl
26g methyl-2-(pyrazoio[1,5-a]pyridin-3- , 3 1.80 382
chioride
yl)-7H-purin-8{9H)-one
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26h

(S)-N-isopropyl-3-(1-methyl-2-oxo-
5-(pyrazolo[1,5-a]pyridin-3-yl)-1H-
imidazo[4,5-b]pyridin-3(2H)-
yl)piperidine-1-carboxamide

Example 7p and

isopropyi isocyanate

1.85

434

26i

(S)-3~(3~(1-acetyl-2-0x0-5-
(pyrazolo[1,5-a]pyridin-3-yl)-tH-
imidazo[4,5-b]pyridin-3(2H)-
yhpiperidin-1-yl)-3-

oxopropanenitrile

Example 7p and acetyl

chloride

2.01

444

26]

(S)-ethyl 3-(1-(2-
cyanoacetyl)piperidin-3-yl)-2-0xo-5-
(pyrazolo[1,5-a]pyridin-3-yi}-2,3-
dihydro-1H-imidazo[4,5-b]pyridine-

1-carboxylate

Example 7p and ethyl

chioroformate

1.97

474

EXAMPLE 27
(8)-3-(9-(1-(1-Cyanocyclopropanecarbonyl)piperidin-3-yi)-8-ox0-8,9-dihydro-7H-purin-2-yl)pyrazolo[1,5-

a)pyridine-5-carbonitrile

Following a simifar procedure to that described in example 25, but using HATU instead of HBTU, and example 6

instead of example 6g, the desired compound was obtained (30% yield).
LC-MS (method 3): tr = 1.87 min; m/z = 454 (MH").

Following a simitar procedure to that described in example 27, but using the corresponding starting materials, the

following compound was obtained:

purin-2-yl)pyrazolo[1,5-a]pyridine-5-

carbonitrile

ecarboxylic acid

, ‘ HPLC tR m/z
Example Name i Starting Materials ,
method {min) (MH+)
(8)-3-(6-(1(1- |
hydroxycyciopropanecarbonyl)piper i Example 6 and 1-
27a idin-3-yl}-8-ox0-8,9-dihydro-7H- | hydroxycyciopropan 3 1.7 455
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EXAMPLE 28
(R}+3<{9-(1-Hydroxypropan-2-yl}-8-oxo-8,9-dihydro-7H-purin-2-yl)pyrazolo[1,5-a]pyridine-5-carbonitrile
To a solution of example 14 (60 mg, 0.17 mmol) in THF {10 mL) at 0 °C, 1 M THF borane complex solution in THF

(0.62 mL, 0.69 mmol) was added. The reaction mixture was stirred at room temperature overnight, quenched with

(9] ]
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MeOH (10 mL) and the reaction mixture was evaporated under reduced pressure. The crude residue was

cromatographed on a silica gel flash system {ISCO Combiftash) using CH;Cl,/MeOH mixtures of increasing polarity

as eluent to afford 4 mg of the desired product (7% yield).
LC-MS (method 3): tr = 2.02 min; m/z = 336 (MH-).

EXAMPLE 29
(S})-3-(3-(2-(5-Methyipyrazolo[1,5-a)pyridin-3-yl}-9H-purin-9-yl)piperidin-1-yi}-3-oxopropanenitrile
a) (S)-tert-Butyl 3-(2-(5-methylpyrazolo[1,5-ajpyridin-3-yl)-8H-purin-8-yl)piperidine-1-carboxylate
Foliowing a similar procedure to that described in example 18, but using reference example 2a instead of the
compound obtained in example 1 section d, the desired compound was obtained (10% vyield).
LC-MS {method 3): tr = 2.53 min; m/z = 434 (MH").

b} (S)-2-(5-Methylpyrazolo[1,5-a]pyridin-3-yi}-9-(piperidin-3-yl)-9H-purine hydrochioride

Following a similar procedure to that described in example 6, but using the compound obtained in the previous
section, the desired compound was obtained {quantitative yieid).

LC-MS (method 3): tr = 1.7 min; m/z = 334 (MH").

¢) Title compound

Following a similar procedure to that described in exampie 7, but using the compound obtained in the previous
section, the desired compound was obtained (57 % yield).

LC-MS (method 3): t= = 1.78 min; m/z = 401 (MR*).

EXAMPLE 30
1-(4-(2-(Pyrazolo[1,5-a]pyridin-3-yl)-SH-purin-8-yl)piperidin-1-yljethanone
a) 8-(Piperidin-4-yl}-2-(pyrazolo{1,5-a]pyridin-3-yl})-9H-purine hydrochloride

Following a simifar procedure 1o that described in example 29 section a and b, but using the compound obtained in

reference example 2b instead of reference examipe 2a, the desired compound was obtained (10% yield).

b} Title compound

Following a similar procedure to that described in example 24, but using the compound obtained in the previous
section, the desired compound was obtained (quantitative yield).

LC-MS (method 4}: {z = 1.35 min; m/z = 362 (MH").
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EXAMPLE 31

(S)~(9-(1-(2-Cyanoacetyl)piperidin-3-yl)-8-oxo-2-(pyrazolo[1,5-a]pyridin-3-yl)-8,9-dihydro-7H-purin-7-yl)methy!

acetate

a) (S)-tert-Butyl 3-(7-{(acetoxymethyl)-8-oxo-2-(pyrazolof1,5-ajpyridin-3-yl)-7TH-purin-3(8H)-yl)piperidine-1-

carboxylate

Following a simifar procedure to that described in example 4, but using the compound obtained in example 3b

instead of example 1 and bromomethyl acetate instead of methyl iodide, the desired compound was obtained (83%

yield).
LC-MS (method 3): t= = 2.72 min; m/z = 508 {MH"*).

b} (S)-(8-Oxo-9-(piperidin-3-yl)-2-(pyrazoio[1,5-ajpyridin-3-yl)-8,8-dihydro-7H-purin-7-yl)methyl acetate

hydrochioride

Following a similar procedure to that described in example 8, but using the compound obtained in the previous

section, the desired compound was obtained (quantitative yield),
LC-MS (method 3): tr = 1.80 min; m/z = 408 (MH").

¢) Titie compound

Following a similar procedure to that described in example 7, but using the compound obtained in the previous

section, the desired compound was obtained (36 % yield).
LC-MS (method 3): tr = 1.82 min; m/z = 475 (MH").

Following a similar procedure to that described in example 31, but using the corresponding starting materials, the

following compound was obtained:

imidazo[4,5-b]pyndin-1-yl)methyl

acetate

) HPLC tR m/z
Example Name Starting Materials .
method | (min) (MH+)
(S)~(3-(1-(2-cyanoacetyl)piperidin-
3-yl)-2-ox0-5-(pyrazolo[1,5-
31a ajpyndin-3-yl)-2,3-dihydro-1H- Example 7p 4 1.84 474
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EXAMPLE 32
(R)-3-(9-(1-Hydroxypropan-2-yl)-7-methyi-8-0x0-8,9-dihydro-7H-purin-2-yl)pyrazoio{1,5-a)pyridine-5-
carbonitrile
To a solution of example 28 (20 mg, 0.06 mmot} in AcN (2 mL) and DMF (0.5 mL) silver (1) oxide (28 mg, 0.12 mmol)

and methy! iodide (0.006 mL, 0.09 mmol) were added. The reaction mixture was stirred at room temperature
overnight. The reaction mixture was filtered through a piug of Celite® and the solvent was evaporated under reduced
pressure. The crude residue was cromatographed on a silica gel flash system (ISCO Combifiash) using
CH,Clo/MeOH mixtures of increasing polarity as eluent to afford 6 mg of the desired product {28% yield).

LC-MS (method 3}: tz = 1.75 min; m/z = 350 (MH-).

EXAMPLE 33
2-(Pyrazolo[1,5-a]pyridin-3-yl)-S-{tetrahydro-2H-pyran-4-yl)-9H-purin-8-amine
To a solution of reference exampie 2¢ (144 mg, 0.46 mmol) in EtOH (4 mL), cyanogen bromide {147 mg, 1.3% mmol)
was added. The reaction mixture was stirred at 70 °C overnight. The reaction mixture was evaporated under reduced

pressure, dissolved in EtOAc, and washed thrice with saturated NaHCO5 aqueous solution. The combined organic
phases were dried over MgSO, and concentrated 1o dryness. The reaction crude was used in next step without

further purification.
LC-MS (Method 3) : tg = 1.53 min; m/z = 336 (MH*)

EXAMPLE 34
1-(2-{Pyrazolo[1,5-a]pyridin-3-yl}-9-(tetrahydro-2H-pyran-4-yl}-9H-purin-8-yl)pyrrolidin-2-one
To a suspension of example 33 (25 mg, 0.075 mmol) in DMF (1.5 mL), DIPEA (0.04 mL, 0.22 mmol) and 4-
bromabutyryl chioride (0.01 mL, 0.082 mmol) were added. The reaction mixture was stirred at room temperature
overnight. The solvent was evaporated to dryness and 1.7 mg of the title compound were obtained (yield 6%) after
HPLC preparative purification.
LC-MS (method 3): tr = 1.82 min; m/z = 404 (MH*)

Following a similar procedure to that described in example 34, but using in each case the corresponding starting

materials, the foliowing compounds were obtained:

1

HPLC tr miz

Example Name Starting Materials )
method | (min} (MH")

N-(2-(pyrazolo[1,5-ajpyridin-3-y|}-9-
24y : oy ) Example 33 and

34a (tetrahydro-2H-pyran-4-yl)-9H- 4 , 3 1.87 406
isobutyry! chioride

purin-8-yl)isobutyramide
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N-(2-{pyrazolo[1,5-a]pyridin-3-yf}-S-
Example 33 and
34b (tetrahydro-2H-pyran-4-y1)-9H- . . 3 1.77 392
, , . propionyl chloride
purin-8-yl)propionamide

N-(2-(pyrazolo[1,5-ajpyridin-3-yl)-9- !
Example 33 and acetyl
34¢ {tetrahydro-2H-pyran-4-yl)-9H- , 3 1.60 378
chloride
purin-8-yhacetamide |

EXAMPLE 35
3-(9-(trans-4-Hydroxycyclohexyl)-7-methyi-8-0x0-8,9-dihydro-7H-purin-2-yt)pyrazolo{1,5-a}pyridine-5-
carbonitrile

a) 3-{9-(trans-4-(tert-butyldimethylsilyloxy)cyclohexyl)-8-oxo0-8,9-dihydro-7H-purin-2-yl)pyrazoiof1,5-
ajpyridine-5-carbonitriie
To a suspension of example 10 (584 mg, 1.55 mmol) in DMF (15 mL), imidazole (265 mg, 3.89 mmol) and tert-
butyichiorodimethylsitane (281 mg, 1.86 mmol) were added. The reaction mixture was stirred at room temperature
overnight. The solvent was evaporated to dryness, dissolved in CH>Cl, and washed thrice with water. The combined
organic phases were dried over MgSO4 and concentrated to dryness. The reaction crude was used in next step
without further purification
LC-MS (method 3): tr = 3.38 min; m/z = 490 (MH~)

b) 3-{9-(trans-4-(tert-butyidimethylsilyloxy)cyclohexyl}-7-methyi-8-0x0-8,9-dihydro-TH-purin-2-
yi)pyrazolo[1,5-a]pyridine-5-carbonitrile

Foliowing a similar procedure fo that described in example 5, but using the compound obtained in the previous
section, the desired compound was obtained (72 % yield).

LC-MS (method 2): t= = 3.67 min, m/z = 504 (MH").

¢c) Title compound

To a suspension of the compound obtained in the previous section (246 mg, 0.488 mmol} in AcN (10 mL), at 0 °C, 1
M TBAF solution in THF (0.73 mL, 0.73 mmol) was added. The reaction mixture was stirred at room temperature
ovemight. The solvent was evaporated to dryness, dissolved in EtOAc and washed thrice with water, The combined
organic phases were dried over MgSO4 and concenirated to dryness. The crude residue was cromatographed on a
silica gel flash system (ISCO Combiflash) using CH:Ciz/MeOH mixtures of increasing potarity as eluent to afford 77
mg of the desired product (40% yield).

LC-MS (method 3): tz = 1.82 min; m/z = 390 (MH").
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EXAMPLE 36
2-(2-(5-Cyanopyrazolo[1,5-a]pyridin-3-yl)-8-0x0-7H=purin-8(8H)-yl)-N-(2,2,2-trifluoroethyljacetamide
a) 2-(2-(5-cyanopyrazolo[1,5-a}pyridin<3-yl}8-0x0-7H-purin-9(8H}-yl)acetic acid
Foliowing a similar procedure to that described in example 14, but using the compound obtained in example 1n
instead of example 1a,, the desired compound was obtained
LC-MS (method 3): tr = 1.05 min; m/z = 336 (MH").

b) Titie compound

Following a similar procedure to that described in example 15, but using the compound obtained in the previous
section and 2,2, 2-rifluoroethylamine, the desired compound was obtained.

LC-MS (method 3): tr = 1.085min; m/z = 417 (MH~).

Following a similar procedure to that described in example 36, but using the corresponding starting materials, the

following compound was obtained:

|
HPLC tR m/z

Example Name Starting Materials .
methed | (min) (MH+)

2-(2-{5-cyanopyrazolof1,5-a}pyridin-
36a 3-yl)-8-0x0-7H-purin-9(8H)-y!)-N- N-ethylamine 3 1.40 363

ethylacetamide

EXAMPLE 37
2-(Imidazo{1,2-ajpyridin-3-yl}-7-methyl-9-(tetrahydro-2H-pyran-4-yl)-7TH-purin-8(9H)-one
aj 2-Chloro-N4-~(tetrahydro-2H-pyran-4-yl)pyrimidine-4,5-diamine
Following a similar procedure to that described in example 1 section d, but using the compound obtained in example
1 section a instead of the compound obtained in example 1 section ¢,, the desired compound was cbtained
(quantitative yield).
LC-MS (method 1}: tz = 6.73 min; myz = 229 (MH-).

b) 2-Chioro-8-(tetrahydro-2H-pyran-4-yl)-7H-purin-8{9H)-one

Foliowing a simitar procedure to that described in example 1 section e, but using the compound obtained in the
previous section instead of the compound obtained in example 1 section d, the desired compound was obtained (83
% yield).

LC-MS (methed 1): tr = 7.16 min; m/z = 254 (MH*).
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¢) 2-chloro-7-methyl-8-(tetrahydro-2H-pyran-4-yl}-TH-purin-8(9H)-one
Following a similar procedure to that described in example 5, but using the compound obtained in the previous

section instead of the compound obtained in example 3b, the desired compound was obtained (58 % vield).
LC-MS {method 1): tz = 7.51 min; m/z = 268 (MH~).

d) Title compound

To a suspension of the compound obtained the previous section {30 mg, 0.11 mmol) in EtOH (0.5 mL) and dioxane
(1 mL), imidazo[1,2-ajpyridine (16 mg, 0.13 mmol}, triphenyiphosphine (5.8 mg, 0.02 mmol), potassium carbonate
(3.1 mg, 0.22 mmol) and palladium (Ii) acetate (2.5 mg, 0.01 mmol) were added. The reaction mixture was heated in
a CEM Explorer microwave oven at 110 °C for 10 min and at 90 °C for 3 h. The reaction mixture was filtered through
a plug of Celite® and the solvent was concentrated off. A sample was purified by preparative HPLC.

LC-MS (method 4): t = 1.55 min; m/z = 351 {MH*).

EXAMPLE 38

inhibition of JAK3 activity
The inhibition of JAKS kinase activity was determined in 384-well assay microplates using the Z'-Lyte® Kinase Assay
kit-Tyr 6 Peptide kit, supplied by Invitrogen (Ref: PV4122), following the manufacturer's instructions.
in a final volume of 10 uL per well, 2.5 pL of the product to be tested dissolved in 4% DMSO (final concentration of
the product to be tested, 0.1-10000 nM) was incubated with 0.3 pg/mL of the catalytic domain of human JAK3
(amino acid sequence 281-1124), 2 uM of the substrate peptide Z-Lyte® Tyr 6 and 4 uM of ATP; all components
were dissolved in 50 mM pH 7.5 Hepes buffer, 10 mM Magnesium chloride (I}, 1 mM EGTA and 0.01% Brij® 35. The
reaction was started by the addition of said 4 uM ATP; after incubation for 1 hour at 25°C, 5 uL of A Z'-Lyte® Tyr 6
development reagent was added and the mixture was incubated for 1 hour at 25°C. Phosphorylation was then
quantified in each well using a Safire2® fluorescence microplate reader from Tecan.
The compounds 1 to 1b, 1d to 1), Into 1p, 1s, 2, 2¢, 3 to 3e, 3h to 3i, 4, 4b to 5i, 5s, 6 to 6b, 6d to 6f, 6x, 7 to 7d, 7f
to 16a, and 16¢ te 17a, 17cto 19, 20 to 29, 31 to 37 showed more than 50% inhibition of JAK3 acfivity at 1uM in this
assay.

EXAMPLE 39

inhibition of JAK2 activity
The inhibition of JAK2 kinase activity was determined in 384-well assay microplates using the Z'-Lyte® Kinase Assay
kit-Tyr 6 Peptide kit, supplied by Invitrogen (Ref. PV4122), following the manufacturer's instructions.
In 2 final volume of 10 UL per well, 2.5 uL of the product to be tested dissolved in 4% DMSO (final concentration of
the product to be tested, 0.1-10000 nM) was incubated with 0.5 ug/well of the catalytic domain of human JAK2, 2
LV of the substrate peptide Z-Lyte® Tyr 6 and 16 uM of ATP; all components were dissolved in 50 mM pH 7.5
Hepes buffer, 10 mM Magnesium chlcride (11}, 1 mM EGTA and 0.01% Brij® 35, The reaction was started by the
addition of said 16 uM ATP; after incubation for 1 hour at 25°C, 5 pL of A Z'-Lyte® Tyr 6 development reagent was
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added and the mixture was incubated for 1 hour at 25°C. Phosphorylation was then quantified in each well using a
Safire2® fluorescence microplate reader from Tecan.

The compounds 1to 1b, e to 1g, into 1p, 1s, 2, 2e, 3, 3b, 3d, 3¢, 4, 4c, 5, ba, 5b, e, 5f, 5h, 5i, 5s, 7 to 7c¢, 7f to
7n, 7p, 7rto 7u, 8 to 8¢, 84, 8f to 8h, 9a, 9b, 9, 9f, 9g, 9i to 9k, 9m to 9s, 10a, 10b, 10e, 10h, 10i, 10k, 101, 10m,
10n, 13b to 13k, 15 to 15b, 151, 15 h, 15i, 15k, 16, 163, 16d t016f, 17 to 17¢c, 18a, 18b, 18d to 18i, 19, 20, 21ato
21d, 21gto 21i, 21k, 22 to 23, 23d, 24, 24a, 24b, 24c, 25, 26, 263, 26¢, 26d, 26e, 26f, 26g, 27, 274, 29, 31, 33, 34,
34b, and 35 to 36a showed more than 50% inhibition of JAK2 activity at 1uM in this assay.

EXAMPLE 40
Determination of clearance in human liver microsomes
A single concentration (1 uM in pH7.4 buffer) of a compound to be tested was incubated with human fiver
microsomes for 0, 10, 30 and 60 minutes at 37° C (0.4 mg protein/mL). The degree of hepatic metabolism was
measured by LC-MS/MS as the decrease in the peak area of the parent compound and expressed as the intrinsic
clearance.

Several compounds of the invention were tested in this assay.

EXAMPLE 41

Cytotoxicity in Hep G2 cells assay
Alamar blue (AB) was used to evaluate the possible toxicity of a compound to be tested on Human hepatocyte
carcinoma cells (HepG2). The cells (20000 celis/well) were cultured in 96-well plates in the presence of the
compound at different concentrations (1 to 20 M) containing 0.2% DMSO for 72 h at 37°C. After addition of AB,
fluorescence was measured. ECs value, defined as the concentration of the compound that results in a decrease in
AB fluorescence equivalent to 50% of the control, was calculated.
Several compounds of the invention were tested in this assay.



2014201789 26 Mar 2014

20

25

30

108

CLAIMS
1.- A compound of formula | or II:
N N
R ) R
A/O N ;e A/\Q)\/N ;e
OF OF T =
R | Re R O
2 W, .= N/ ¢ e W~ N
R R \
1 Re 1 Re Re
| li
wherein

A'is carbon and B is nitrogen, or A is nitrogen and B is carbon;

Wis CHorN;

R: and R, independently are hydrogen, Ci.aalkyl, haloCisalkyl, hydroxyCi.salkyl, cyanoCi..alkyl,
CialkoxyC.alkyl, halogen, —-CN, —ORs or -SRs;

R is Craalkyl, Re-Cyaalkyl, Cyy or Cy:-Cycalkyl, wherein Cy; and Cy: are optionally substituted with one or
more Ry,

Rs is hydrogen, Ciualkyl, haloCi.alkyl,  CisalkoxyCisalkyl, hydroxyC.aalkyl, cyanoCi.alkyl,
RizR7N-Coaalkyl,  Ri3CONR#Coaalkyl,  RisRINCO-Cogalkyl,  RizR/NCONR:-Coaalkyl,  R13CO:NR;-Co.calkyl,
R1:SO2NR;-Co.zalkyl, —OR12 or Cy2-Ce.calkyl; wherein Cy2is optionally substituted with one or more Rys;

Rs is hydrogen, Ci.alkyl, haloCi.zalkyl, CiaalkoxyC:.salkyl, hydroxyCi.alkyl, cyanoCisalkyl, halogen, -CN,
—OR1;, =NRsR1,, or Cyz-Co.salkyl, wherein Cy; is optionally substituted with one or more Ry,

Rg is hydrogen, Cisalkyl, CiaalkoxyC.aalkyl, hydroxyCiaalkyl, R1:RiN-Craalkyl, R:sCO-Coaalkyl,
RisCOx-Coualkyl, R1sCO-0-Csaalkyl, cyanoCiaalkyl, Cyi or Cy-Cisalkyl, wherein Cy: and Cy. are optionally
substituted with one or more Ry,

R is hydrogen or Ci.salkyl;

Rgis hydrogen, Cialkyl, haloCi.calkyl, hydroxyCi.salkyl, or CialkoxyCi.aalkyl;

Rq is halogen, ~CN, ~CONR7R1;, ~CORy3, ~COR12, =OR 12, “=OCONR7R 12, =S02R13, ~=SO:NR7R 1, ~NR7R 12,
-NR7CORys, -NR;CONR/R1, =NR7CO:R 13 or —-NR7SO2R13;

Ripis Craalkyl or Re-Co.aalkyl;

Ri: is Ciaalkyl, haloCi.alkyl, CisalkoxyCsaalkyl, hydroxyCi.alkyl, cyanoCi.alkyl, halogen, ~CN,
-CONRsRys, =CORys, —~COzRis, —ORy;, -OCONR/Ry, ~SOzR1s, -SONRiRiu, -NR7Ris, -NR;CORyy
~NR7CONRsR 14, -NR7CO2R 15 or =NR7SO-R 1,

Ris is hydrogen or Ry,

Ry is Crsalkyl, haloCsaalkyl, Ci.salkoxyCisalkyl, hydroxyCr.calkyl, cyanoCialkyl, Cys-Cosalkyl, or RiaR7N-
Ciaalkyl; wherein Cy.is optionally substituted with one or more Ry;

R4 is hydrogen or Ris;

Ris is Ci.qalkyl, haloCy.calkyl, CraalkoxyCiqalkyl, hydroxyCi.salkyl or cyanoCi.salkyl;
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Ri¢ is Cj_4alkyl, haloC;_4alkyl, C;4alkoxyC)4alkyl or cyanoC,4alkyl;

Cy is a 3- to 7-membered monocyclic or 6- to 11-membered bicyclic ring, which is
saturated, partially unsaturated or aromatic, and which is carbocyclic or heterocyclic
containing from 1 to 4 heteroatoms independently selected from N, S and O, wherein said
ring is bonded to the rest of the molecule through any available C atom, and wherein one or
more C or S ring atoms are optionally oxidized forming CO, SO or SO»; and

Cy, is a 3- to 7-membered monocyclic or 6- to 11-membered bicyclic ring, which is
saturated, partially unsaturated or aromatic, and which is carbocyclic or heterocyclic
containing from 1 to 4 heteroatoms independently selected from N, S and O, wherein said
ring is bonded to the rest of the molecule through any available C or N atom, and wherein
one or more C or S ring atoms are optionally oxidized forming CO, SO or SO»;

or a salt thereof.

2. A compound according to claim 1 of formula II.

3. A compound according to claim 1 or 2 wherein A is nitrogen and B is carbon.

4. A compound according to any one of claims 1 to 3 wherein R, is hydrogen or -CN.
S. A compound according to claim 4 wherein R; is hydrogen.

6. A compound according to any of claims 1 to 5 wherein R, is hydrogen.

7. A compound according to any one of claims 1 to 6 wherein Cy; in R3is a 3- to

7-membered, preferably 5- to 6-membered, saturated monocyclic ring, which is carbocyclic
or heterocyclic containing from 1 to 3 heteroatoms independently selected from N, S and O,
wherein said ring is bonded to the rest of the molecule through any available C atom, and
wherein one or more C or S ring atoms are optionally oxidized forming CO, SO or SO»; and

wherein said Cy; is optionally substituted with one or more Rj

8. A compound according to claim 1 wherein Rj is piperidinyl or pyrrolidinyl, which

are optionally substituted with one or more R .

9. A compound according to claim 8 wherein R3 is piperidin-3-yl or pyrrolidin-3-yl,

which are optionally substituted with one or more R .

(10084478_1):KZA



2014201789 28 May 2015

110

10. A compound according to claim 8 wherein Rj is a cycle of formula
\Ej or \EN>
! k
Ryo 10
Cy1a Cy1p
11. A compound according to claim 10 wherein Rj is a cycle of formula Cyj,.
12. A compound according to claim 11 wherein Cy;, has the (S)-stereochemistry.
13. A compound according to claim 10 wherein R3 is a cycle of formula Cy;p.
14. A compound according to any one of claims 10 to 13 wherein R is Ro-Cyp4alkyl,
i.e., wherein Rjg is Rq.
15. A compound according to any one of claims 10 to 13 wherein Rjp is Rg and
R9 is -COR13 or —SOzR13.
16. A compound according to claim 1 or 2 wherein R;3is C4alkyl or cyanoC_4alkyl.
17. A compound according to claim 16 wherein Rj3 is methyl, isopropyl or
cyanomethyl.
18. A compound according to any one of claims 1 to 17 wherein Rs is hydrogen.
19. A compound according to any one of claims 1 to 18 wherein R¢ is hydrogen, C;.

4a1ky1, C1_4a1koxyC1_4a1kyl, hydroxyC1_4alky1, R12R7N-C1_4alky1, R16CO-C0_4alky1, R16C02-
Co.qalkyl, Cy; or Cy,-Cj4alkyl, wherein Cy; and Cy, are optionally substituted with one or

more Ry
20. A compound according to claim 19 wherein Rg is hydrogen or C;_salkyl.
21. A compound according to claim 19 wherein Rg is Cj.salkyl.

(10084478_1):KZA
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22. A compound according to claim 20 wherein R is methyl or ethyl.

23. A compound according to claim 1 which 1is (S)-3-(3-(1-methyl-2-0x0-5-
(pyrazolo[1,5-a]pyridine-3-yl)-1H-imidazo[4,5-b]pyridine-3(2H)-yl)piperidin-1-yl)-3-

oxopropanenitrile

24, A pharmaceutical composition which comprises a compound according to any one
of claims 1 to 23 or a pharmaceutically acceptable salt thereof and one or more

pharmaceutically acceptable excipients.

25. A compound according to any one of claims 1 to 23 or a pharmaceutically

acceptable salt thereof for use in therapy.

26. Use of a compound according to any one of claims 1 to 23 or a pharmaceutically
acceptable salt thereof for the manufacture of a medicament for the treatment or prevention of
at least one disease selected from transplant rejection, immune, autoimmune or inflammatory

diseases, neurodegenerative diseases, or proliferative disorders.

27. Use of a compound according to any one of claims 1 to 23 or a pharmaceutically
acceptable salt thereof for the manufacture of a medicament for the treatment or prevention of
a disease selected from transplant rejection, rheumatoid arthritis, psoriatic arthritis, psoriasis,
type I diabetes, complications from diabetes, multiple sclerosis, systemic lupus
erythematosus, atopic dermatitis, mast cell-mediated allergic reactions, inflammatory or
autoimmune ocular diseases, leukemias, lymphomas, and thromboembolic and allergic

complications associated with leukemias and lymphomas.

28. A method of treating or preventing at least one disease selected from transplant
rejection, immune, autoimmune or inflammatory diseases, neurodegenerative diseases, or
proliferative disorders, in a subject in need thereof which comprises administering to said
subject an amount of a compound according to any one of claims 1 to 23 or a
pharmaceutically acceptable salt thereof, or a pharmaceutical composition according to

claim 24 effective to treat said disease.

(10084478_1):KZA
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29. A process for the preparation of a compound of formula I or IT according to claim 1,
which comprises:
(a) for a compound of formula I, reacting a compound of formula VI with a

compound of formula III

HN  Rs
R3\N/Z//\<W
H N;S/\
BN Rs—NCS

:\A/

R2

R

vi m

wherein A, B, W, Ry, R, R3, R4 and Rs have the meaning described in claim 1; or
(b) for a compound of formula I, reacting a compound of formula VI with a

compound of formula I'V

N/S/\
—CHO
sON R
@)
R
Ra
vi v

wherein A, B, W, Ry, Ry, R3, R4 and Rs have the meaning described in claim 1; or

(10084478_1):KZA
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(c) when in a compound of formula II Rg is hydrogen (a compound of
formula Ila), reacting a compound of formula VI, as defined above, with a synthetic

equivalent for the CO synthon

wherein A, B, W, Ry, R», R3 and Rs have the meaning described in claim 1; or

(d) when in a compound of formula II R¢ is other than hydrogen, reacting a
compound of formula ITa with a compound of formula V (R¢-X) in the presence of a base,
wherein X is a leaving group; or

(e) converting, in one or a plurality of steps, a compound of formula I or II into

another compound of formula I or II.
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