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L. WO 2004/038176 PCT/US2003/040932

ACYCLIC PYRAZOLE COMPOUNDS FOR THE INHIBITION OF
MITOGEN ACTIVATED PROTEIN KINASE-ACTIVATED PROTEIN
KINASE-2
CROSS REFERENCE TO RELATED PATENTS AND PATENT
APPLICATIONS
[0001]  Thie application ia related to and claims the benefit of U.S,
Provisional Patent Application Serlal No. 60/434,862, flled December 20,
2002, which Is incorporated by reference hersin in s entirety.
BACKGROUND OF THE INVENTION

(1) Fleld of the invention: '
{0002] The present invention relatss to certain cycilc and heterocyclic
compounds which inhiblt mitogen-activated protein kinase-activated
protein kinase-2 (MAPKAP kinase-2, or MK-2), and aleo to methods of
using such omnpounds. to Inhiblt MK-2 and for the prevention and
treatment of TNFa mediated diseases or disorders in subjects that are in
need of such prevention and/or treatment.
(2) Deecription of the Related Art:
[0003] Mitogen-activated protein kinasss (MAPKs) are members of
conserved signal transduction pathways that activate transcription factors,
translation factors and other target moleculee in response to a variety of
extraceliular signals. MAPKs are activated by phosphorylation at a dual
phosphorylation motif with'the sequence Thr-X-Tyr by mitogen-activated
proteln kinase kinases (MAPKKSs). In higher eukaryotes, the physiological
role of MAPK signaling has been correlated with cellular events such as
proliferation, oncogenesis, development and differentlation. Accordingly,
the ability to reguiate signal tranaduction via these pathways could lead to
the development of treatments and preventive therapies for human
diseases assoclated with MAPK signaling, such as Inflammatory diseasas,
autoimmune dissases and cancer.
[0004] In mammalian cells, three paraliel MAPK pathways have been
described. The best characterized pathway leads to the activation of the
extracellular-aignal-reguiated kinase (ERK). Less well understood are the
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signal transduction pathways leading to the activation of the cJun N-
terminal kinase (JNK) and the p38 MAPK. Ses, e.g., Davis, Trends
Blochem. Sci. 18:470-473 (1994); Cano, st al, Trends Blochem. Scl.
20:117-122(1995).

[0005] The p38 MAPK pathway ls potentially activated by a wide
variety of stresses and cellular insults. These streeses and celiular insuits
include haat shock, UV Imadiation, inflammatory cytokines (such as TNF
and [L-1), tunicamycin, chemotherapeutic drugs (l.e., clsplatinum),
anlsomycin, sorbitoVhyperosmolarity, gamma irradiation, sodium arsenite,
and Ischasmia. See, Ono, K., 6t al, Celiular Signalling 12, 1 - 13 (2000).
Activation of the p38 pathway Is involved in (1) production of
proinflammatory cytokines, such as TNF-¢; (2) iInduction of enzymes, such
as Cox-2; (3) expression of an intracellular enzyme, such as INOS, which
plays an important rola in the regulation of axidation; (4) Induction of
adherent proteins, such as VCAM-1 and many other inflammmatory-related
molecules. Furthemmore, the p38 pathway functiona as a regulator In the
prolfiferation and differentiation of cells of the Immune system. See, Ono,
K.,etal,ld at7.

[0008] The p38 kinase le an upstream kinase of mitogen-activated
protein kinase-activated protein kinase-2 (MAPKAP kinase-2 or MK-2).
(See, Freshney, N. W, st al,, J. Cel,, 78:1039-1049 (1994)). MK-2is a
protein that appears to be predominantly regulated by p38 in cells.
indeed, MK-2 was the first substrate of p38a to be identified. For
example, in vitro phosphorylation of MK-2 by p38a activates MK-2. The
substrates that MK-2 acts upon, In tum, include heat shock proteln 27,
lymphocyte-specific protein 1 (LAP1), cAMP response element-binding
protein (CREB), ATF1, serum responase factor {SRF), and tyrosine
hydroxylase. The substrate of MK-2 that has been best characterized la
small heat shock protein 27 (hep27).

[0007] The role of the p38 pathway In inflammatory-related diseases
has been studied in several animal models. The pyridiny! imidazole
compound SB203580 has baen shown to be a speacific inhibitor of p38 in
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vivo, and also has been shown 1o Inhibit activation of MK-2, (See, Rouse,
J., ot al, Cel, 78:1027-1037 (1994); Cuenda, A., ef &/, Biochem. J.,
333:11-15 (1998)), as well as a MAP kinass homologue termed
reactivating kinase (RIK). (See, Cuenda, A., 6t al,, FEBS Lett., 364(2):229 -
233 (1895)). Inhibitlon of p38 by SB203560 can reduce mortality ina
murine model of endotoxin-induced shock and inhibit the development of
mouse collagen-induced arthritis and rat adjuvant arthritle. See, 6.g.,
Badger, A. M., et al., J. Pharmacol Exp. Ther., 278:1453 - 1461 (1986).
Another p38 Inhibltor that has been utifized in an animal model that is
believad to ba more potent than SB203580 In ita inhibitory effect on p38 (s
SB 220025. A recent animneal study has demonstrated that SB 220025
caused a significant doae-dependent decrease in vascular density of
granulomas in laboratory rats. (See, Jackson, J. R., et al, J. Pharmacol.
Exp. Ther., 284:887 - 692 (18088)). The reaults of thess animal studles
indicated that p38, or the components of the p38 pathway, can be useful
therapeutic targets for the prevention or treatment of inflammatory
disease,

[0008] Dus to its integral role in the p38 signaling pathway, MK-2 has
been used as a monltor for measuring the level of activation in the
pathway. Because of its downatream location in the pathway, relative to
p38, MK-2 has been measured as a more convenlent, afbeit indirect,
method of assessing p38 activation. However, 8o far, research efforts
exploring therapsutic strategies associated with the modulation of this
pathway héve focused mainly on the inhibition of p38 kinase,

[0009] Seveml compounds that Inhibit the aclivity of p38 kinase have
been described in U.S. Patent Nos. 8,046,208, 8,251,914, and 6,335,340.
These compounda have been suggestad to be usetul for the treatment of
CSBP/RK/p38 kinase mediated disease. Commercial efforts to apply p38
inhbitors have centered around two p38 inhibltors, the pyridinylimidaxole
inhibitor SKF 86002, and the 24,5 triaryl imidazole inhibitor SB203580.
See, Les, J. C., st al, Inmunophamacology 47, 185-192 (2000).
Compounds possessing a similar structure have aleo been investigated as

PCT/US2003/040932
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potantie! p38 inhibliors. Indeed, p38 MSP kinase's role In various disease
siates has been elucidated through the use of inhibitors.

[00010] Kotiyarov, A. ef al, in Nat Cell Biol., 1(2):94 - 97 (1999)
ntroduced a targeted mutation into a mouse MK-2 gene, resulting in MK-
2-deficient mice. It was shown that mice lacking MK-2 possessed
increased strees realstance and survived LPS-Induced endotoxic shock
better than MK-2* mice. The authors concluded that MK-2 was an
essential component In the [nflammatory response that regulates
biosynthesls of TNFa at a post-iranacriptional level. Mare recently,
Lehner, M.D., et &, In J. immunol., 168(3).4687-4873 (2002), reported that
MK-2-deficient mice showed increased susceptibillty to Listeria
monocytogenes infection, and concluded that MK-2 had an easential role
in host defensa against intracelluler bacteria, probably via regulation of
TNF and IFN-gamma production required for activation of antbacterial
effector mechanisms.

[00011] The location of MK-2 in the p38 signaling pathway at a point
that is downstream of p30 offers the potential that MK-2 could actas a
focal point for modulating the pathway without affecting as many
substrates as would the regulation of an enzyme further upstream In the
signaling cascade — such as p38 MAP kinase.

[00012] Accordingly, it would be useful to provide compounds and
methods that could serve to moduiate the activity of MK-2 — In particuiar,
to act as Inhibltors of MK-2 activity. Such compounds and methods would
be useful for the provision of benefits simllar to p38 MAP kinase Inhibltors,
which benefits Include the prevention and treaiment of diseases and
disorders that are mediated by TNFo. It would be even more useful to
provide MK-2 inhibitors having improved potency and reduced undesirable
side effects, relative 1o p38 inhibitors.

SUMMARY OF THE INVENTION
[00013] Brefly therefore, the present invantion la directed to a novel
compound having the structure of formula I:

4
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Fomula L
i
0L
[} .'. r
/zs" Nt
R®
whereln:

22 and 2° are nitrogen, Z', Z* and Z° are carbon, and join with 22
and Z° to form a pyrazole ring, or optionally, Z* and Z° are nitrogen, 2', 22
and Z° are carbon and Join with Z* and Z° o form a pyrazole ring;

R* Is selected from:

9
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where dashed lines indicate optional single or double bonds;

when R® ia ring M and ring M Is aromatic, M! Is carbon and Is
substhituted with (L).R', ME is carbon, and each of M, M®, M* and M® is
independently selacted from carbon and nitrogen and is unaubstituted or
substhtuted with {L).R";

when ring M is partially saturated, M' is carbon and s mono- or di-
substituted with (L),R*, M® Ia carbon, and each of M2, M®, M* and M® is
Independently selected from carbon, nitrogen, oxygen and sulfur, and
when M2, M3, M*, or M® is oxygen or sulfur, 1t is unsubstituted, and when
M?, M2, M* or M® s carbon or nitrogen, 1t Is optionally unsubstituted; or
mono- or di-substituted with (L),R";

when R" Is ring Q and ring Q is aromatic, Q' is salected from
carbon and nitrogen, and when Q' Is carbon, it Is substituted with (L),R’,
and when Q' Is nitrogen, It is unsubstituted, Q" is selected from nitrogen
and carbon, and each of Q%, Q® and Q® Is Independently selected from
nitrogen and carbon, and if carbon, it s substituted with (L),R";

optionally when ring Q Is aromatic, Q' Is carbon and is substituted
with (L)-R', Q* is carbon, and one of O, Q® and QF Is optionally oxygen or
sulfur, and the remainder of Q2, Q® and Q° are independently selected
from nitrogen and carbon, and i carbon, are substituted with (L),R";

when ring Q is partially saturated, Q' Is selected from carbon and
nitrogen, and If carbon, it is mono- or di-substituted with (L).R', and If
nitrogen, It Is unsubsutituted or substituted with (L),R', Q* e selected from
carbon and nitrogen, but only one of Q' and Q* can be nitrogen, each of
@2, O° and Q° Is Indapendently selected from carbon, nitrogen, axygen
and eulfur, and [f oxygen or sulfur, [t ie unsubstituted, and If carbon, It Is
mono- or di-eubetituted with (L)nR', and If nitrogen, it Is unsubstituted or
substituted with (L}xR";

when R" Je structure 3, It Is fully conjugatad, X2 s selected from
oxygen or nitrogen substituted with (L};R’, X' is carbon and I8 substituted
with (L),R', and each of X¢ and X® Is Independently selected from nitrogen
and carbon, and If carbon, It is substituted with (L},R";
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R' s selected from -H, C1-Cq alkyl, C2-Cs alkenyl, Cz-Cs alkynyl, C1-
Cs alkyR"", Cx-Cy alkenyl-R", Cr-Cs alkyny-R", C;-Cy alicyl-(R'")e, Co-Cs
alkeny-(R")e, CSR", amino, CONHR", NHR”, NR®R®, N(R")-N(R%)(R"),
C(R™)=N-N(R*)(R?), N=N(R"), N(R")-N=C(R"), C(R"")=N-O(R"),
ON=C(R'"), Ci-C; alkyl-NHR?, C1-Cg alkyi-NR®R®, (C1-C4)alkyl-N(R7)-
N(R®)(R"), (C1-Ca)alkylC(R"')=N-N(R*}R®), (C1-Ca)alkyt-N=N(R"), (C:-
Ca)alky-N(R"}-N=C(R"), nitro, cyano, CO:R"', O-R"°, C;-C; alkyl-OR",
COH", sniol SSH"'. SOH". SOzH“. 01 _c. w -OOR“. 01 _c' alkyl _sﬂw'
C1-Ce alky-SOR™, C1-Cq alkyl-SOzR", halo, SI(R")s, halo C1-C4 alkyl,
aryl, heteroaryl, heterocyclyl, alkylaryi, alkylheterocyclyl, alkyiheteroaryl,
arylalkyl, hetsroarylalkyl, heterocyciylalkyl, and C;-C1o mono- and bicyclic
cycloalkyl, wherein aryl, heteroaryl, heterocyclyl, alkytaryt,
akkylheterocyclyl, alkylhetsroaryl, arylalkyl, heteroarylalky,
heterocyclylalkyl, and C4-C1o mono- and bicyclic cycioalkyl are optionally
substituted with one or more of the groups defined by R'%;

R, R* and R® are each Independently seiected from -H, C;-Cs alkyl,
C2-Cq alkenyl, Cz-Cs alkynyl, C+-Ci alky-R"!, C-Cq alky-NHR'S, C1-Cy
akyl-NR'*R", O-R'®, C,-C, alky-OR'"®, CO;R", C(SJOR, C(O)SR'™,
C{O)RY, C(S)R", CONHR'®, C(S)NHR'®, CON(R'%s, C(S)N(R"®), SR'®,
SOR", SOzR", G1-Ce alkyl-COsR'®, C1-Cs alky-C(S)OR', C1-Cs alkyi-
C(O)SR™, C1-Cs alky-COR'"”, C+-Cs alkyl-C(S)RY, C+-Cs alky-CONHR'®,
C1-Cs alky-C{S)NHR", C;-Cy alkyl-CON(R'®);, C1-Cq alky-C(S)N(R™®z,
C1-Cq alkySR', C1-Co alky-SOR", C1-Cs alkySOyR", halo C;-C,4 aliyl,
aryl, heteroaryl, heterocycly!, afkylaryl, alkylheterocyclyl, alkythsteroaryl,
arylalkyl, heteroarylalkyl, heterocyclylalkyl, and C,-C1o mono- and bicyclic
cycloalkyl, wherein aryl, heteroaryl, heterocyciyl, alkylaryl,
alkylheterocyclyl, alkylheteroaryl, arylalkyl, heteroarylalkyl,
heterocyciylalkyl, and C~Cyo mono- and bicyclic cycioalkyl are optionally
substituted with one or more of the groupe defined by R'®;

R Is selected from -H, C1-C1o alkyl, Co-Ce alkenyl, C>-Ce alkynyi,
C1-Cy alky-NHR™, C,-C, alky-NR'™R™, C1-C, alkyl-OR'S, CSR", CO,R"®,
C(S)OR'™, C(0)SR', COR", C(S)R', CONHR"®, C,-C, alkyl-R", C{-C,
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alkyl-NHzR'2, C{S)NHR™, O-R'S, CON(R'®);, C(S)N(R'®),, SOR", SO:R",
C1-Ce alkyl-CO2R"3, C1-Ca alkyl-C(S)OR", G1-Cq alkyl-C(O)SR'®, C;-Cs
alkyl-COR", C;-Cq alkyl-C{S)R", C;-Cy alicyl-CONHR™, C;-Cs alkyl-
C(S)NHR'®, C1-Cy alkyl-CON(R'®);, SI(R™),R"7, C1-Cq aliy-C(S)N(R"%),
C1-Ce alikyl-SR'S, C1-Cs alkyl-SOR", C;-Cq alkyl-SO:R", halo C4-C4 alkyl,
aryl, heteroaryl, heterocyclyl, alkylaryl, alkyiheterocyclyl, alkytheteroaryl,
arylalicyl, heteroarylalkyi, heterocyclylalkyl, and C1-C1o mono- and bicyclic
cycloakyl, wherein aryl, heteroaryl, hetarocyciyl, alkylaryl,
alkylheterocyclyl, alkylheteroaryl, arylalkyl, hetaroarylalkyl,
heterocyclylalkyi, and C+-C1p mono- and bicyclic cycloalkyl are optionally
substituted with one or more of the groups defihed by R'%;

R"' Is selected from -H, C1-Cy alkyl, C1~Cq aikoxy, Co-Cs alkenyl, Cg-
Ce alkynyl, amino, NHR"™, NR™*R™, Na=NR'?, C-Cq alkyl-NHR'®, C1-Ce
alkyl-NR'*R™, O-R'®, C;-C, alky-OR'", SR', COR", CO;R", C;-Cq alkyl-
COzR™, C1-Cq alky-C(S)OR'™, C,-Cs alkyl-C{O)SR™, C1-Cs alky-CORT,
C1-Cq alkyl-C{S)R"7, C1-Cs alkyl-CONHR'®, C;-Cy alkyl-C(S)NHR'®, C-Cq
alky-CON(R"®)z, C1-Cy alkyi-C(8)N(R'®)2, C1-C; aliyt-SR'®, C1-C, alkyl-
SOR", C;-Cg alkyl-SOR"7, halo, halo C;-Cq alkyl, aryl, heteroaryl,
heterocyciyl, alkylaryl, alkylheterocyclyi, alkyihetercaryl, arylalkyl,
hetercarylaliyl, heterocyclylalkyl, and C;-C1o mono- and bicyclic cycloalky,
wherein aryl, heteroaryi, heterocyclyl, alkylaryl, alkylhetsrocyclyl,
alkyiheteroaryl, arylalkyl, heteroarylalky!, heterocyciylalkyl, and C1-C1o
mono- and bicycllic cycioalicyl are optionally substituted with one or more of
the groups defined by R'®;

R'? e selected from -H, OH, oxo, C1-C1o alkyl, C-C1o alkenyl, Cs
Cio aliynyl, C1-Cyo alkyl-R"?, CzCyo alkenyl-R™, Cx-Cy alkynyl-R", C1-C1o
alkyl-{R")s, C2-C1o alkenyl-{R™")e, CSR", hydroxyl C;-Cy allyl-R"', amino
C1-C, alkyHR, amino, NHR?, NR®R®, N(R")}-N(R")(R"), C(R"")=N-
N(R®)(R?), N=N(R"), N(R")}-N=C(R"), C(R"")=N-O(R"%), ON=C(R"), C1-C1o
alkyl-NHR?, C1-Cyp alkyl-NR®R®, (C+-Cro)alky-N(RT)-N(R®}(R®), {C+-
Cro)alkylC{R"")=N-N(R®)}(R®), (C1-Cio)alicy-N=N(R"), (C1-Cro)akyl-N(R")-
N=C(R"), SCN, NCS, C;-Cyo alkyl SCN, C1-Cx alkyl NCS, nitro, cyano, O-
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R'®, C1-Cyo alkyl-OR'®, COR", CO.R1, SR?, SSR'°, SOR", SO.R", Ci-
C10 alkyCOR", C;-Cyo alkyFSR™, C,-C1q alky-SOR'", C1-Cio alkyl-
SOzR", halo, S8i(R'")s, halo C1-Cyo alicyl, aryl, heteroaryl, haterocyclyl,
alkylaryl, alkylheterocyclyl, alkytheteroaryl, arylalkyl, heteroarylaikyl,
heterocyclylalkyl, and C1-C1o mono- and bicyclic cycloalkyl, wherein aryl,
heteroaryl, hetarocyclyl, alkylaryl, alkylheterocycly, alkyhetaroaryl,
arylalkyl, hetsroarylalkyl, heterocyclylalky), and C4-Cyp mono- and bicyelic
cycloalkyl are optionally substituted with one or more of the groups defined
by R

R' and R are each Independently selected from -H, axo, C1-Cs
alkyi, C-Cs alkenyl, C-Cs alkynyl, C;-C4 alkyl-R®, C,-Cs alkyl-NHR™, Cy-
Cs alky-NR™ R, O-R?', C1-C, alkyl-OR?®!, CO:R®!, COR®', C(S)OR%,
C(O)SR*, C(O)R®, C(S)R™2, CONHR™, C(S)NHRZ, CON(R®),,
C(S)N(R™)z, SR*', SOR™, S0:R®, C-Cy aliyt-CO:R®", C4-Cy alkyl-
C(S)OR®', C1-Ce alky-C(O)SR™, C,-Cs aliy-COR™, C1-Cy alky+-C(S)R=,
C1-Co alky-CONHR®, C;-Cs alkyl-C(S)NHR™, C1-Cs alkyl-CON(R™);, C+-
Cq alky-C(S)N(R™)z, C1-Ca alkkyl-SR*, C4-Cq alky-SOR™, C1-Cy alkyt-
SO:R?, halo C;-C, alkyl, aryl, heteroaryl, heterocyclyl, alkylaryi,
alkylheterocyclyl, alkylheteroaryl, arylalkyl, heteroarylalkyl,
heterocyclytalkyl, and Cy-C1o mono- and blcyciic cycloelkyl, wherein aryl,
heteroaryl, hetsrocyclyi, alkylaryl, alkylheterocyclyl, alkyihateroaryl,
arylaliyl, heteroarytalkyi, heterocyclylaliyl, and C;-C1o mono- and bicyclic
cycloalkyt are optionally substituted with one or more of the groups defined
by R™; .

R'® and R'® are independently selected from -H, C-C alkyl, Cz-Cs
alkenyl, C2-Ce alkynyl, Cy-Cs alkyi-NHR'®, C,-Cq alkyl-NR"® R™, C1-C;
alkyl-OR®', CSR", CO;RZ, COR®, CONHRZ, CON(R®),, SORZ,
SO.R®, C;-Cs alkyl-CO:H™, C1-Cy alkyl-COR®, C+-Cp alky-CONHRA®, C,-
Ce alkyl-CON(R®)g, C;-Cy alkyl-SR*, C1-Cy alkyl-SOR®, C1-Cq alkyl-

" 80:R™, halo Cy-C4 alkyl, aryl, heteroaryl, heterocyclyl, alkylaryi,

alkylheterocyclyl, akylheteroaryl, aryialkyl, heteroarylalky,
heterocyclylalkyl, and C+-Cyp mono- and bicyciic cycloalkyl, wherein aryl,
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heteroaryl, heterocyclyl, alkylatyl, alkytheterooyelyl, alkylheteroaryl,
arylalkyl, heteroarylalkyl, heterocyclylalkyl, and Ci-G1o mono- and bicyclic
cycloalkyt are optionally substituted with one or more of the groups defined
by R¥;

R"? is selected from -H, C{~Cq alkyl, C2-Cq alkenyl, Cz-Cs alkenyl-
R®, C-Ca alkyl-R™, Cz-Cs alkynyl, amino, NHR", NRR™, C1-Cq alkyl-
NHR™, C1-Cq alkyl-NR'R®, O-R", C;-C, alkyl-OR™, SR®, C,-Cy alkyl-
COsR™, C1-Cs alky+-C(SYOR®, C1-Co alkyl-C(O)SR?", C-Cs aikyl-COR™,
©4-Cs alky-C(8)R®, C4-Ce aliyl-CONHR?Z, C4-Cy alkyl-C(S)NHR™, C;-Ca
alky-CON(R™)z, C1-C alkyl-C(S)N(R®)s, C1-Ce alky-SR™', C1-Cs alkyl-
SOR™, C1-Cy alkyl-S0:R™, halo C,-Cy alkyl, aryl, heteroaryl, heterocyciyl,
alkylaryl, alkytheterocyclyi, aikylhetercaryl, arylaliyl, hetercarylalkyl,
hetsrocyclylalkyl, and C1-C1o mono- and blcyclic cycloaliyl, wherein aryl,
heteroaryi, heterocyclyl, alkylaryl, alkytheterocyclyi, alkylheteroaryl,
arylalkyl, heteroarylalkyl, heterocyclylalkyl, and C4-C1o mono- and bicyclic
cycloalkyl are optionally substituted with one or more of the groups defined
by R*; :

R'* ia selected from -H, oxo, OH, C1-C1o alkyl, Cz-Cyp alkenyl, Cz-
C1o alkynyl, C1-C1o akyl-R™, Cz-C1o alkenyl-R™, C2-C1o alkynyl-R®, Cy-C1o
alky-{R®)2, C2-C1 alkeny-R™),, CSR®™, amino, NHR'™®, NR™R, N(R'%)-
N(R™)(R™), C(R™)=N-N(R")(R™), N=N(R'"), N(R")-N=C(R™), C(R™)=N-
O(R*), ON=C(R*), C1-Cyo alkyt-NHR", C-G1o alky-NR™R®, (C;-
CroalkyFN(R'®)-N(RT)(R®), (C1-Cin)alkylC(R™)=N-N(R®)(R™), (Ci- -
Cioalkyl-N=N(R'®), (C1-Cro)alky-N(R"™)-N=C{R™), SCN, NCS, C-C1o
alkyl SCN, C1-Cio alkyl NCS, nitro, cyano, O-R™', C-Cyo aliy-OR,
COR®, CO;R™, SR™, SSR™, SOR®, SO:R™, C1-Cyy alky-COR®, C;-C1o
alky-SR™, C;-C1p alkyl-SOR™, C1-C1o alky-SO:R™, halo, Si(R™)s, halo
01‘010 ﬂlkﬂ. BM: hmmﬂlﬂ, thYL Mr whmmcydyll
alkylheteroaryl, arylatkyl, heteroarylalkyl, heterocyclylalkyl, and Ci-Cio
mono- and bicyelic cycioalkyl, wherein aryl, heteroaryl, heterocyciyl,
alkylaryl, sikytheterocyolyl, alkylheteroaryl, arylalky!, heteroarylaliyi,
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heterocycilylalkyl, and Cy-C1o mono- and bicycilc cycloafkyl are optionally
subetituted with one or more of the groups defined by R**;

R'® and R* are each Independently selected from -H, C1-Cs alkyl,
CzCq alkenyl, C-Cs alkynyl, C1-Cs alkyl-R®, C-Cs alkyl-NHR®, C1-Cq
alky-NR®R®, O-R”, C-C4 alky-OR”, CO:R¥, C(S)OR”, C(0)SRZ,
C(O)R®, C(S)R™, CONHR®, C(S)NHR™, CON(R™);, G(S)N(R®)2, SRY,
SOR®, SO:R®, C1-Cy alkyl-COzRT, C1-Co alkyl-C(S)ORY, G4-Ca alkyl-
C(O)SR¥, C1-Cy alkyl-COR™, C1-Cy alkyl-C(S)R®, C1-Cy alkyl-CONHR®,
C1-Cq alky-C(S)NHR™, C1-Cq alkyl-CON(R™);, C1-Cs alkyl-C(S)N(R™),,
C1-Ce alky+-SRY, C1-Cy alkyl-SOR™, Cy-Cs alkyHSO;R™, halo C1-C, alkyl,
aryl, heteroaryl, heterocyclyl, alkylaryl, alkylheterocyclyl, alkytheteroaryl,
arylaliyl, heteroarylatkyl, heterocyclylalkyl, and C1-C+o mono- and blcyclic
cycloaliyl, wherein aryl, heteroaryl, heterocyctyl, alkylaryl,
alkylheterocyclyl, alkylheteroaryl, arylalkyl, heteroarylalkyl,
heterocyclylalkyl, and C:-C1, mono- and bicyclic cycioalkyl are optionally
substituted with one or more of the groups defined by R®;

R®' and R are independently selected from -H, C1-Cy alkyl, Cz-Ce
alkenyl, Cz-Cs alkynyl, C1-Cy alky-NHR®, C-Cq alkyl-NR®R®, C,-C,
alkyl-OR?, CSR', CO.R?®, COR™, CONHR®™, CON(R™);, SOR®,
SOzR™, C1-Cq alkyl-COR™, C;-Cy alky-COR™, C1-Cs alky-CONHR®, C-
Ce alkyHCON{R™)s, C1-Cs alkyl-SRT, C,-Ca alky-SOR®, C1-Cs alicyl-
soina, hﬂlo c1'c4 dkyll ‘Mv hmry'l hmmv’- ‘Ikyla’yln
alkyiheterocyclyl, alkylheteroaryl, arylalkyl, heteroarylaikyl,
heterocyclylalkyl, and C-C1o mono~ and bicyclic cycloalkyl, wherein aryi,
heteroaryl, heterocyclyl, alkylaryl, alkylheterocyciyl, alkylheteroary!,
arylalicyl, heteroarylalkyl, heterocyclylalkyl, and C;-C1o mono- and bicyclic
cycloalkyl are optionally substituted with one or more of the groups defined
by R%;

R® Is sslected from -H, C1-Cq alkyl, C2-C alkenyl, C2-Cs alkenyl-
R™, C-Cq alkyl-R™, C2-Cq alkynyl, amino, NHR™, NR*R®, C;-Cs alkyl-
NHR®, Cy-Cq alky-NR®R®, O-R7, C,-C, alky-OR™, SR, C;-Cy alkyl-
COzR™, C1-Cs alkyl-C(S)ORY, C1-Cy alky-C(0)SRZ, C1-Cs alkyl-COR®,
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C1-Cs alkyl-C(S)R™, C(-Cys alky-CONHRA®, C1-C¢ alky-C{S)NHR™, C,-Cq
alky-CON(R™)g, C1-Cs alky-C(S)N(R™)z, C1-Cs alkyl-SR™, C-Cs alkyl-
SOR®™, C,-Cg akyl-SOR™, halo C,-Cy alkyl, aryl, heteroaryl, heterocyciyl,
alkylaryi, alkylheterocyclyl, alkylheteroaryl, arylaliyl, hetercarylalkyl,
heterocyclylalkyl, and Cy-Cto mono- and bicyclic cycloakyl, wherein aryl,
heteroaryl, heterocyclyi, alkylaryl, alkyiheterocycly!, alkytheteroaryl,
arylalkyl, hetsroarylakyl, haterocyciytalkyl, and C;-C+o mono- and bicyclic
cycloalkyl are opiionally substituted wih one or more of the groups defined
by R%;

R* is selected from -H, OH, C-Cio alkyl, C-C1o alkenyl, CzCio
alkynyl, C1-C1o alkyl-R™, Cx-Cyo alkenyl-R™, Cz-Cyo alkynyl-R®, C1-C1o _
alkyt{R™)p, Co-C1q alkenyl-(R™)o, CSR™, amino, NHR®, NR®R™, N(R®)-
N(R™)(R™), C(R®)=N-N(R®)(R™), N=N(R*), N(R™)-N=C(R®), C(R®)=N-
O(R™), ON=C(R™), C-C1o alkyH-NHR™, C1-C1o alky-NR™R?, (Ci-
Cro)alky-N(R™)-N(R®)(R®), (C1-C1o)alkylC(R®)=N-N(R®)(R®), (C;-
Cio)alky-N=N(R™), (Ci-Cio)alkyl-N(R™)-N=C(R™), SCN, NCS, Ci-C1o
alkyl SCN, C1-Cio alkyl NCS, nitro, cyano, O-RZ, C4-C1o akyl-ORT,
CO.R®, COR™, SRY, SSR¥, SOR®, SO:R™, C1-C1o alkyl-COR®, C1-Cyo
alkyl-SR¥, Cy-Cyg alkyl-SOR®, C,-Cyo alky-SO:R?®, halo, SI(R™)s, halo
C1-C1o alkyl, aryl, heteroaryi, heterocyclyl, alkylaryl, alkyiheterocyclyl,
alkylheteroaryl, arylalkyl, heteroarylalkyl, hetsrocyclylalkyl, and Cy-C1o
mono- and bicyclic cycloalkyl, wherein aryl, heteroary!, heterocyclyl,
alkylary}, alkylheterocyclyl, alkylhetsroaryl, arylalkyl, heteroarylalkyi,
heterocyclylalkyl, and G:-C1, mono- and bicyclic cycloalky! are optionally
substifuted with one or more of the groupe defined by R™:

R™ and R™ are each independently selected from -H, C;-Cs alky,
CrCs alkenyl, Cs-Cq alkynyl, C,-Cq alkyi-R™, C-Ca alky-NHR™, C1-Cs
alky-NR*'A™®, O-R™, C,-C, alky-OR®, CO;R®, C(S)OR™, C(0)SR™,
C(O)R™, C(S)R™, CONHR™, C(S)NHR™, CON(R™)2, G(S)N(R*)s, SR,
SOR®, S0.R™, C1-Ce alky-GO2R™, C-Ce alkyl-C(S)OR™, C;-Cs alkyl-
C(0)SR™, C1-Cq aliyl-COR™, C1-Cy alky-C(S)R™, C1-Cy alkyl-CONHR™,
C1-Cy alky-C(S)NHR, C-Cq alkyl-CON(R)3, C-Cy aliyl-C{S)N(R*"),
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C1-Cs alkyl-SR™, C,-Cy alky-SOR™, C,-Cq alkyl-SO;R™, halo C+-C; alkyl,
aryl, heteroaryl, heterocyclyl, alkylary, akyiheterocyciyl, alkytheteroaryl,
arylalkyl, heteroarylakyl, heterocyclylalkyl, and C4-C4p mono- and bicyclic
cycloalkyl, whereln aryl, heteroaryl, heterocyciyl, alkylaryl,
alkylheterocycly), alkylheteroaryl, arylaliyl, heteroarylakyi,
heterocyclylalkyl, and C1-C1o mono- and bicyclic cycioalkyl are optionally
substituted with one or more of the groupe defined by R;

RT and R® are Independently selected from -H, C1-Cs alkyl, C>-Ce
alkenyl, C+-Cs alkynyl, Cy-Cs alkyl-NHR®, C;-Cs alky-NR™'R®, C,-C,
alky-OR™®, CSR"!, CO:R*, COR™, CONHR*, CON(R™)z, SOR™,
SOpR™, C-Cy alkyl-COR™, C1-Cs alky-COR™, C;-C, alkyl-CONHR®, C;-
Ce alkyl-CON(R™)g, C;-Cy alkyl-SR®, C;-Cg alkyl-SOR™, C,-Cy alkyl-
SO:R™, halo C;-C alkyl, ary}, heteroaryl, heterocyclyl, alkylaryl,
alkylheterocyclyl, akylheteroaryl, arylalkyl, hateroarylalkyl,
heterocyciylalkyl, and C4-C10 mono- and bicyclic cycloalkyl, wherein aryl,
heteroaryl, heterocyciyl, alkylaryl, alkylheterocyciyl, alkytheteroaryl,
arylalkyl, heteroarylalkyl, heterocyclylalkyl, and C1-Cyo mono- and bicyclic
cycloalkyl are optionally substituted with one or more of the groups defined
by R*; :

R® |s selected from -H, C1-Cq alkyl, Co-Cs alienyl, Cx-Cy alkenyl-
R™, C1-Cy aliyl-R*!, Co-C, aliynyl, amino, NHR™, NR*'R®, C,-Cs alkyl-
NHR?', C1-Cs alkyl-NR*'R®, O-R*, C{-C, alkyl-OR™, SR™, C,-C; alkyl-
CO:=R%, C4-Cs alkyl-C(SYOR™, C;-Cq alkyl-C(Q)SR™, C1-Cq alky-CORY,
C1-Ce aliy-C(S)R, C4-Cs alkyl-CONHR™, C1-C, alky-C(S)NHR™, C;Cs
alky-CON(R™)z, C1-Cq alkyl-C(S)N(R™)z, C1-Cq alky-SR®, C,-C, aliyl-
SORY, C1-Cs alkyl-SO:R™, halo G1-C, alkyl, aryl, hetsroaryl, hetsrocyclyl,
alkylaryl, alkytheterocyclyl, alkylheteroaryl, arylalkyl, heteroarylalkyl,
heterocyclylalkyl, and C,-C1g mono- and bicyclic cycloakyl, whereln aryl,
heteroaryl, heterocyclyl, alkylaryl, alkylhsterocyclyl, alicyiheteroaryl,
arylalkyl, heteroarylalkyl, heterocyclylatkyl, and C;-C4o mono- and bicyclic
cycloalky! are optionally substituted with one or more of the groupa defined
by R%;
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R™ Is selacted from -H, OH, C;-Cyo alkyl, C2-C1o alkenyl, C2-C1o
alkynyl, C1-Gqq alkkyl-R%, CzCro alkenyl-Fl’, CzrCuwo alkynyl-H“. Ci-Cuo
aliyl-(R*®)z, Co-C1o alkenyl-{R™), CSR™, amino, NHR®, NR2R®, N(RY")-
N(R™)(R™), C(R*®)=N-N(R™)(R™), N=N(R™), N(R™")-N=C(R™), C(R™)=N-
O(R®), ON=C(R™), C{-C1o alky-NHR®', C;-Cyp alky-NR®R%, (C;-
Cro)alkyl-N(R™)-N(RZ)(R™), (C+-C1o)alkylC(R™)=N-N(R®=)(R®), (C:-
Crolalky-N=N(R™), (C-Cro)alkyl-N(R™)-N=C(R*), SCN, NCS, G{-Cp
alkyl SCN, C1-C1o alkyl NCS, nitro, cyano, O-R*, C1-Cy alkyl-OR™,
OORS. SR’ ' SSFP. SOFI‘. SOgR’, 01-010 alkyI-GOFl“, 01-010 alkyl—
SR®, C4-Cyo alkyl-SORY, C-C1; alkyl-SO:R™, halo, SR™}s, halo C1-C1o
alkyl, aryl, heteroaryl, heterocyclyl, alkylaryl, alkylhsterocyciyl,
alkytheteroaryl, arylalkyl, heteroarylaikyl, heterocyclylalkyl, and C1-Cqo
mono- and blcyclic cycloalkyl, wherein aryl, heteroaryl, hetsrocyclyl,
alkylaryl, alkylheterocyclyl, alkylheteroaryl, arylaiky, hetercarylaikyl,
heterocyclylalkyl, and C1-C1o mono- and bicyciic cycloaliyl are optionally
substituted with one or more of the groupe defined by R*;

R™ A%, R® and R* ame each independently selected from —H,
alkyl, alkenyl, alkynyl, aminoalkyl, hydroxyalkyl, alkylamino alkyl,
dlalkytaminoalkyl, alkoxyalkyl, aryl, heteroaryl, heterocyclyl, alkylaryl,
alkytheterocyclyl, alkylheteroaryl, arylaikyl, heteroarylalkyl,
heterocyclylalkyl, and C-C1p mono- and bicyclic cycloalkyl, wherein aryl,
heteroaryl, heterocyclyl, alkylaryl, alkylheterocyclyl, alkylheteroaryl,
arylalkyl, heteroarylalkyl, heterocyolylalkyl, and C;-C1o mono- and bicyclic
cycloalkyl are optionally substituted with one or more of the groups definad
by R*;

R s selacted from —H, alkyl, alikenyl, alkynyl, aminoalkyi, OH,
alkoxy, amino, alkylamino, dialkyiamino, hydroxyalkyi, alkylamino alkyl,
disfkylaminoalkyl, alkoxyalkyl, aryl, heteroaryl, hetsrocyclyl, alkylaryl,
alkylheterocyciyl, alkylheteroaryl, arylalkyl, heteroarylalicyl,
heterocyclylalkyl, and Cy-C1o mono- and bicyclic cycloalkyl, wherein aryl,
heteroaryl, heterocyclyl, alkylaryl, alkylheterocyclyl, alkylheteroaryl,
arylalky!, hetaroarylakyl, heterocyclylalkyl, and C4-C1o mono- and blcyclic
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cycloalkyl are optionally substituted with one or more of the groups defined
by R*;

A% is selected from —H, alkyl, alkenyl, alkynyl, aminoalicyl, OH,
alkoxy, amino, nitro, cyano, halo, alkylamino, dialkylamino, hydroxyalkyt,
alkylamino alkyl, dialkylaminoalkyl, alkoxyalkyl, aryl, hetercaryl,
heterocyclyl, cycloalkyl, alkylaryl, alkylheterocyclyl, alkyiheteroaryl,
arylalkyl, hetrocyclylalkyl, and heteroarylalky;

R R, R%, R, R¥ and R® are each independently absent, or
selected from an R’ group;

nis 0;and

R® and n‘opuomnyjohmfonnaﬂngofs 8, 7, or B atoms, where
the atoms In the ting are independently selected from 2, Z*, 0, S, C=0,
C=S8, 8=0, SOy, C that is mono or di-eubstituted with an R group, and N
that is unsubstituted or substituted with an R' group.

[00014] The present invantion is aleo directed to a novel compound
having the structure of formula II:
Formula .

|

/,.Te’
Z

A )
R.Z\Izsﬁ
g

l

4

wherein:

Z2 and 2° are nitrogen, Z', Z* and Z° are carbon, and join with 22
and Z° 1o form a pyrazole ring, or optionally, Z* and Z° are nitrogen, Z', 22
and 2° are carbon and join with Z* and Z® to form a pyrazole ring;

R* is selected from:
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3)
xa‘\x1 ,/-‘x%'\x;a—

|
S

where dashed lines Indicate optional single or double bonds;

10 when R" Is ring M and ring M s aromatic, M' Is carbon and is
subetituted with (L).R', M® is carbon, and each of M?, M®, M* and M® is
Independently selected from carbon and nitrogen and s unsubstituted or
substituted with (L).R";

when ring M Is partially saturated, M* ls carbon and is mono- or di-

15 subestituted with (L),R", M® Is carbon, and each of M?, M®, M* and M® is
Independently selected from carbon, nitrogen, axygen and sulfur, and
when M2, M, M*, or M® Ia oxygen or sulfur, It Is unsubstituted, and when
M2, M®, M* or M® is carbon or nitrogen, It {s optionally uneubstituted; or
mono- or di-eubstituted with (L),R';
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when R* Is ring Q and ring Q is aromatic, Q' Is selacted from
carbon and nitrogen, and when Q' le carbon, It Is substituted with (L),R",
and when Q' Is nitrogen, it Is unsubstituted, Q* Is selected from nitrogen
and carbon, and each of @%, @ and Q° Is independently selected from
nitrogen and carbon, and If carbon, it is substituted with (L),R";

optionally when ring Q Is aromatic, Q' is carbon and Is substituted
with (L),R’, Q" Is carbon, and one of Q% Q* and QF Is optlonally oxygen or
sulfur, and the remainder of Q®, Q° and Q° are independently selected
from nitrogen and carbon, and If carbon, are substituted with (L).R';

when ring Q ls partially saturated, Q' Is selected from carbon and
nitrogen, and if carbon, It is mono- or di-substituted with (L),R', and If
nitrogen, It ls unsubstituted or substituted with (L),R', Q* Is selected from
carbon and nitrogen, but only one of Q' and G* can be nitrogen, each of
Q2 @ and Q° Is Independantly selected from carbon, nitrogen, oxygen
and sulfur, and If axygen or sulfur, it ls unsubstituted, and if carbon, It Is
mono- or di-substituted with (L)nR®, and if nitrogen, it is unsubstituted or
substitutad with {L).R"; .

when R® Is structure 3, it is fully conjugated, X2 is selected from
oxygen or nitrogen substituted with {L),R*, X la carbon and is substituted
with (L),R", and each of X® and X° is independently selectad trom nitrogen
and carbon, and if carbon, 1t is substituted with (L),R";

R' Is selected from -H, Cy-Cs alkyf, C-Ca alkenyl, C-Ce alkynyi,
hydroxyl, C-Cg alkoxy, C2-Cy alkenyl-R'!, Ci-Cs alkoxy-R'', COR",
CORR’, CONHR’, N{(R®)2, amino C;-C alkyl, hydroxy C;-C, alkyl, amino,
amino Cy-Cq alkyt-R7, halo C4-C; alkyl, C1-Co aliyl-NHR’, carbonitrile,
SR, halo, NHR?, NR*R®, NHR’-C1-Cs alkyl, NR®R®-C1-Cy alkyl, nitro,
cyano, O-R', C;-C, alkyl-OR'®, C1-Cq alky-COR", halo Cy-C,4 alkyl, aryi,
hetsroaryl, heterocyclyl, alkylaryl, alkylheterocyclyl, aliytheteroaryl,
arylalkyl, heteroarylalkyl, hetsrocyclylalkyl, or C1-Cyo mono- and blcyciic
cycloalkyl, wherein aryl, heteroaryl, heterocyclyl, mono- and bicyclic
cycloalkyl are optionally substituted with one or more of the groups defined

by R';
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R and R® are each independently selected from -H, C1-Cs alkyl, C;-
Ca aliy-R"", C,-Cq alkyl-N(R'%)2, CO.1"®, CORY, aryt, and arylaliyl,
wherein aryl and arylaliy}, are optionally substituted with one or more of
the groupe defined by R'%;

R* and R'® are each Independently selected from -H, hydroxyi, C;-
Ce alkyl, Cy-Co alkyl-R", C-Cy alkyl-NHR"™, COpR"®, COR", C1-Cs alkyl-
CO3R"®, C1-Cq alky-CONH-R'®, C1-Cq alkyl-CON(R'®)2, hydroxy Cy-C,
alkyl, halo G+-C, alkoxy, halo C-Cs alkyl, SI(R™).R", aryl, hetervaryl,
hetsrocyciyl, arylalkyl, and C4-C1o mono- and bicyclic cycloalkyl, wherein
aryl, heteroaryl, heterocyclyl, and arylalkyl, are optionally subastituted with
one or more of the groups defined by R'®;

R" Is selected from -H, C4-Cy alkyl, C1-Ca alkoxy, hydroxyl, halo,
amino, NHR', N(R'®),, COR™ CO:R", halo C;-C; alkyl, aryl, heteroaryl,
heterocyclyl, heteroarylalkyl, and hetsrocyclylalkyl, wherein heterocyclyl,
heteroarylalkyl, and heterocyclylalkyl, are optionally substituted with one or
more of the groupe defined by R'®;

R'2 Jg selacted from -H, hydroxyl, oxo, C;-Ce alkyl, hydroxyl Ci-Ce
alkyl-R"!, C1-C1o alkoxy, amino, amino Cy-Cy alkyl-R’, NHR”, N(R")s, C4-
Co alky-NHR', C1-Ce alky-NHR®R®, C4-Cs aliy-N(R"),, C1-Ca alkyl-R",
C1-Ce alky-CO:R”R", G1-Cs alkoxy-R'", nitro, O-R'°, C=0, COR", .
COzR", SR, SOR', SOA", NHSOR", C;-Cq alkyl-SR™, halo, halo C;-
Ca alkyl, halo C4-C4 alkoxy, hydroxy C,-Cs alkyl, hydroxy C-C, alkoxy,
aryl, heteroary!, heterocyclyl, arylalkyl, heteroaryialkyl, heterocyclylalkyl,
and C4-C1o mono- and bicyclic cycioalkyl, wherein aryl, heteroaryl,
heterocyclyl, arylalkyl, heteroarylalkyl, and heterooyclylalkyl, and C1-Cyo
mono- and bicycllc cycloalkyl are optionally substituted with one or mora of
the groups defined by R'®;

R™and R* are each Independentiy eelectad from -H, axo, C1-Cs
alkyl, COR®, and arnyl;

[R™ and R are sach Independently selacted from -H, aryl, arylalkyl,
wherein ary), arylalkyl, are optionally subatituted with one or more of the
groupe defined by R*;
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R' Ig selected from -H, Ci-Cg alkyl, C1-Ce aliyl-R'®, NHR', aryi,
heteroaryialkyl, and heterocyclylalkyl, wherein aryi is optionally substituted
with one or mors of the groups defined by R™,;

R la selected from -H, oxo, hydraxyl, C1-Cio alkyl, C;-Cyp alkoxy,
amino, amino C1-Cq alkyl, N(R')s, C1-Cq alkyl-N(R'")s, CO.R®, SR?,
halo, halo C-C, alkyl, aryl, heteroaryl, and heterocyclyl, wherein aryl,
heteroaryl, and heterocyclyl, are optionally substituted with one or more of
the groups defined by R®;

R' and R* are each Independently selscted from -H, C4-Cg alkyl,
heteroaryl, heterocyclyl, whenein aryl, heteroaryl, and heterocyclyl, are
optionally substituted with one or more of the groups defined by R*;

R®' and RZ are each Indapendently selected from ~H and C1-Cs
alkyl;

R™ Is selected from —H and C1-Cy alkyl;

R™ Is selected from -H, C,-Cy alkyl, C1-Cs alkoxy, CO-R®, halo,
and halo G;-C, alkyl;

R™ Ia selected from -H, and Cy-Cs alky!;

R™ Is selected from -H, aryl, heteroaryi, heterocyclyl, alkylaryl,
arylalkyl, wherein aryl, heteroaryl, heterocyclyl, alkylaryl, and arylalkyl, are
optionally substituted with one or more of the groups defined by R,

R® Is selected from —H and halo;

R%, R%, R*, R and R™ are each Independently selected from an R
group;

nls 0; and

R® and R* optionally join to form a ring of 5, 8, 7, or 8 atoms, where
the atoms [n the ring are Independently selected from 28, Z*, 0, S, C=0,
C=S, 8=0, SO, C that is mono or di-substituted with an R group, and N
that ls unsubstituted or substituted with an R' group.

[00015] The present invention le aleo directed to a novel MK-2 Inhibiting
compound that is listed in Table | or Table I, below.
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[00018] The present invention Is also directed to a novel method of
inhiblting MK-2, the method comprising contacting MK-2 with at least one
compound that Is described In Table | or Table |i, below.
[00017] The present invention Is also diracted to a novel method of
preventing or treating a TNFa mediated disease or disorder in a subject,
the method comprising administering to the subject an effective amount of
an MK-2 inhibiting compound having the structure described In formula |.
[000418] The present invention is also directed to a novel method of
preventing or treating 28 TNFa medlated disease or disorder in a subject,
the method compriaing administering to the subjeci et least one MiK-2
inhiblting compound that is described In Table | or Table ll, below.
[00018] The present invention i also directed to a novel therapeutic
composition comprising a compound having the structure described in
formula I
[00020] The present invention is also directed to a novel therapeutic
compoaltion comprising at least one MK-2 inhibitory compound that Is
dascribed In Tabie | or Table M. .
[00021] The present invantion Is also directed to a novel pharmaceutical
composition comprising & pharmacsutically acceptable camier.and at least
one MK-2 inhlbitory compound having the structure described in formuia I.
[00022] The presant iInvention ls also directed to a novel comprising a
dosage form that includes a therapeutically effective amount of at least
one MK-2 inhibltory compound having a structure desacribed in formula 1.
[00023] Among the several advantages found to be achleved by the
present invention, therefore, may be noted the provision of a method that
ocould serve to modulate the activity of MK-2 — in particular, to inhiblt MK-2
activity — and the provision of a method for the pravention and treatment of
diseases and disorders that are mediated by TNFa.

BRIEF DESCRIPTION OF THE DRAWINGS
[00024] Figure 1 is a graph showing paw thickness as a function of ime
from day 0 to day 7 for MK2 {(+/+) and MK2 (-/~) mice, which have recelved
serum Injection; and
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{00025] Figure 2 is a bar chart showing paw thickness at seven days
after Injection for normal mice, MK2 (+/+) mice receiving serum, MK2 (-/-)
mice recelving serum, and MK2 (+/+) mice receiving serum and anti-TNF
antibody;

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
[00026] In accordance with the present invention, It has been
discovered that certain compounds can inhibit the activity of MAPKAP
kinase-2. Many of thase compounds exhibit their Inhibitory effect at iow
concentrations — having In viiro MK-2 inhibition 1G5 values of under 1.0
BM, and with some having iCs veluee of under about 0.1 M, and even
as low as about 0.02 uM. Accordingly, these compounds can be potent
and effective drugs for use in the inhibition of MK-2, and of special value in
subjacts where such inhibition would be useful. In particular, these
compounds would be useful in methods to prevent or treat diseases and
disorders that are mediated by TNFa. For example, they can be used for
the prevention or treatment of arthritls.
f00027] Compounds that have a high degree of MK-2 inhiblting activity
offer advantages in therapeutic uses, because therapeutic benefits can be
obtained by the administration of lower amounts of the present compounds
than with leas active compounds. Such highly active compounds also
result in fewer side effects, and In some embodiments, demonstrate a
selectivity for MK-2 Inhibition over the inhibition of other related kinassa.
[00028] The present MK-2 Inhibltory compounds inhibit the activity of
the MK-2 enzyme. When It |s gald that a subject compound Iinhibits MK-2,
It is meant that the MK-2 enzymatic activity is lower In the presence of the
compound than It is under the same conditions In the absence of such
compound. One method of expressing the potsncy of a compound as an
MK-2 inhibitor is to measure the *ICs" value of the compound. The ICg
value of an MK-2 Inhibitor is the concentration of the compound that is
required to decrease the MK-2 enzymatic activity by one-half.
Accordingly, a compound having a lowsr ICg; value is considered to be a
more potent inhiblitor than a compound having a higher ICs vaiue. As
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used herein, compounds that inhlblt MK-2 can bae referred to as MK-2
inhibitors, or MK-2 Inhibiting compounds or MK-2 inhiblting agents.
[00028] In practice, the selectivity of an MK-2 inhibitor varles depending
upon the condition under which the test is performed and on the inhibltors
being tested. However, for the purposes of thie apecification, the
selectivity of an MK-2 inhibltor can be measured as a ratio of the in vitro or
in vivo ICg value for inhibition of MK-3, divided by the ICgp value for
Inhibition of MK-2 (ICs0 mxco/1Cso ace). As used herein, the term “ICs"
refers to the concentration of a compound that Is required to produce 50%
inhibitlon of MK-2 or MK-3 activity. An MK-2 selective inhibltor Is any
inhibltor for which the ratio of ICsgacs 10 [Csouce I8 greater than 1. In
preferred embodiments, this ratio is greater than 2, more preferably
greater than 5, yet more preferably greater than 10, still more preferably
greater than 50, and more preferably still, is greater than 100. Such
preferred selectivity may indicate an abllity to reduce the incidence of side
effects Incident to the administration of an MK-2 inhibltor to a subject.
[00030] Compounds that are uaeful in the present method Include those
having the structure shown in formnula I:

Formula k

g

g

i
’E.--.. 7T %
w -

whereln:

22 and 28 are nitrogen, Z', Z* and Z° are carbon, and join with 22
and Z° to form a pyrazole ring, or optionally, Z* and Z° are nitrogen, 2', Z2
and Z® are carbon and join with Z* and Z° to form a pyrazole ting;

R"* Is selocted from:
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where dashed lines indicate optional single or double boryis;

when R® Is ring M and ring M Is aromatic, M is carbon and is
substituted with (L),R', M’ is carbon, and each of M?, M?, M* and M® is
Independently selected from carbon and nitrogen and is unaubetituted or
substituted with (L).R";

when ring M Is partially saturated, M ia carbon end Is mono- or di-
substituted with (L),R’, M® ls carbon, and each of M2, M®, M*and M® is
Independently eelected from carbon, nitrogen, oxygen and sulfur, and
when M2, M®, M*, or M® is oxygen or sulfur, it is unsubetituted, and when
M?, M?, M* or M® Ie carbon or nitrogen, it is optionally unsubstituted; or
mono- or di-aubstituted with (L).R";

PCT/US2003/040932
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when R*Is ring Q and ring Q is aromatic, Q' Is selected from
carbon and nitrogen, and when Q' Ig carbon, it Is substituted with (L),R’,
and when Q' Is nitrogen, It Is unsubstituted, Q" is selected from nitrogen
and carbon, and each of Q% G and Q" Is Independently selected from
nitrogen and carbon, and if carbon, It ls substituted with (L),R";

optionally when ring Q le aromatic, Q' is carbon and Is substitutad
with (L),R', Q* Is carbon, and one of &%, Q® and QF s optionally axygen or
sulfur, and the remainder of Q*, O® and Q* are independently selected
from nitrogen and carbon, and If carbon, are substituted with (L),A";

when ring Q s partially saturated, Q' is selected from carbon and
nitrogen, and if carbon, It is mono- or di-substituted with (L),R’, and If
nitrogen, It ls unsubstituted or substitutad with (L).R', G* ia selected from
carbon and nitrogen, but only one of Q' and G* can be nitrogen, each of
@2, @° and QF Is independently selected from carbon, nitrogen, oxygen
and sulfur, and If oxygen or sulfur, it is unsubstituted, and If carbon, It Is
mono- or di-substituted with (L)nR!, and If nitrogen, it is unsubstituted or
substituted with (L),R";

when R" ie structure 3, k is fully conjugated, X2 is selectad from
oxygen or nitrogen substituted with (L),R', X' Is carbon and ls substituted
with (L):R’, and each of X and X® ls independently selected from nitrogen
and carbon, and If carbon, it Is substitsd with (L),R";

R' is selected from -H, C1-Cq alkyl, Cz-Cq alkenyl, Cz-Cs alkynyl, C+-
Cq alky-R"', C2-Cq alkanyl-R", C2-Cs aliynyl-R", C1-Ce lkyl-(R"")2, C2-Ca
alkenyl-(R"")2, CSR'!, amino, CONHR'!, NHR”, NR®R®, N(R")-N(R®)(R9),
C(R")=N-N(R"}R"), N=N(R"), N(R")-N=C(R"), C(R")=N-O(R"),
ON=C(R""), G1-Cs aliyl-NHR’, C-Cq alky-NR®R, (C1-Ca)aliyl-N(R")-
N(R"(R®), (C1-CualkyiC(R™)=N-N(R*}(R"), (C1-C{alkyl-N=N(R"}, (C+-
C)alky-N(R")-N=C(R"), nitro, cyano, CO:R"!, O-R"?, C1-C4 alky-OR'®,
COR'", SR¥, SSR'%, SOR", SO;R", C;-Ce alky-COR"!, C,-Cy alikyl-SR",
C1-Ca alkySOR'"!, C;-Cy alicyl-SO:R", halo, Si{R"")3, halo C1-C; alkyl,
aryl, heteroary|, heterocyclyl, alkylaryl, alkylheterocyclyl, alkylheteroaryl,
arylalkyl, heteroarylalkyl, heterocyclylalkyl, and C4-C1o mono- and bicyclic
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cycloalkyl, wherein aryl, heteroaryl, heterocyclyl, alkylaryl,
alkylheterocyclyl, alkylheteroaryl, arylalkyl, heteroarylaiky,
heterocyclylalkyl, and C;-C1o mono- and bicyclic cycloalkyl are optionally
substituted with one or more of the groups defined by R™2;

R’ R® and R® are each Independently selected from -H, C;-Cs alkyl,
C-Cq alkenyl, C-Cq alkynyl, C1-C, alky+R'", C1~Cq aliy-NHR'S, C1-Cy
alky-NR™®R", O-R', C(-C, alkyl-OR'®, CO;R'®, C{S)OR'®, C(O)SR,
C(O)R"Y, C(S)R"”, CONHR'®, C(S)NHR'®, CON(R'®)q, C{S)N(R'®)2, SR"®,
SOR", SO;R", C1-Cs alky-CO-R", C4-Cg alkyl-C(S)OR'®, C;-Cy alkyl-
C(O)SR™, Ci-Cq alky-=COR'", C;-Cs alky-C(S)R", C,-Cs alkyl-CONHR'®,
C1-Cs alkyl-C(S)NHR'®, C,-Cg alkyl-CON(R'®)g, C1-Cp alkyl-C(S)N(R'®)g,
C1-Ce alkyl-SR'5, C1-Cq alky-SOR", C1-Cq alky:-SOzR", halo C;-Cq alkyl,
aryl, heteroaryl, hetsrocyclyl, alkylaryl, alkylheterocyclyl, alkyiheteroaryi,
arylalkyl, heteroarylalkyl, heterocyclylalkyl, and C-C1o mono- and bicyclic
cycloalkyl, whersin atyl, heteroaryl, heterocyclyl, alkylaryl,
alkylheterooyclyl, alkylheteroaryl, arylalkyl, heteroarylalkyl,
heterocyclylalkyl, and C1-C1o mono- and bicyclic cycloalkyl are optionally
substituted with one or more of the groups defined by R'®; _

R Is selected from -H, C;-Cy alkyl, Cx-Cs alkenyl, Cz-Cs aliynyl,
C1-Cq alkyl-NHR'?, C1-Ca alkyl-NR™RY, C1-C, alkyl-OR', CSR™, CO:R',
C(S)OR", C(O)SR'®, COR", C{S)R", CONHR'S, C;-C, alkyl-R", C1-C,
alkyl-NHzR™, C(S)NHR', O-R'5, CON(R®);, C(S)N(R®)s, SOR", SO:R",
C1-Ca alkyl-COzR'"®, C1-Cs alkyl-C{S)OR'®, Cy-C alkyl-C(O)SR", C:-Cs
alkyl-COR"?, C1-Cs alkyl-G(S)R"’, C1-C¢ alkyFCONHR'®, C;-Cy alkyl-
C{S)NHR!'®, C1-Cq alkyl-CON{R'%;, SI(R'*);R"7, C;-C, aliyl-C{S)N(R"%),,
C1-Cq alkyl-SR'S, C1-Cy alkyl-SOR", C1-Cq alkyl-SO:R"", halo C,-C4 alkyl,
aryl, heteroaryl, heterocyclyl, alkylaryi, alkylheterocyclyl, alkylheteroaryl,
arylalkyl, heteroarylalkyl, heterocyclylalkyl, and C;-Co mono- and bicyclic
cycloalkyl, wherein aryl, heteroaryl, heterocyclyl, alkylaryl,
alkytheterocyclyl, alkytheteroaryl, arylalkyl, heteroarylalkyl,
heterocyclylaliyl, and C1-C1o mono- and bicyclic cycloalkyl are optionally
substituted with one or more of the groups dsfined by R'®;
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R" Is selected from -H, C;-Cg alkyl, C1-Cs alkaxy, Cs-Cs alkenyl, C-
Ce alkyny!, amino, NHR™, NR™R™, N=NR™, C;-Cs alkyl-NHR', C,-Cg
alky-NR'?RY, O-R%, C,-C, alkyl-OR'®, SR'®, COR', CO.R", C;-Cs alkyl-
CO2R", C1-Cy alky-C(S)YOR'S, C;-Cq alkyl-C(O)SR'®, C,-Cs alky-COR",
C1-Cs ally-C(S)RY, C1-Cq alkyhCONHR'S, C4-Cy alky-C{S)NHR'®, C1-Cq
alkyl-CON(R®)s, C1-Cp alkyF-C(S)N(R"®)q, C1-Cy alkyl-SR'®, C+-Cg alkyl-
SOR', C1-Cs alkyl-80:R", halo, halo C;-Cq alky!, aryl, heteroaryl,
heterocyciyl, alkylaryi, alkyheterocyclyl, alkytheteroasyl, arylaliyl,
heteroarylalkyl, heterocyclylalkyl, and C;-Cso mono- and bicyclic cycloalkyi,
whereln aryl, heteroaryl, heterocyclyl, alkylaryl, alkytheteracyciyl,
alkyltheteroaryl, arylalkyl, hetercarylatkyi, hetarocyclylalkyl, and Cy-Cig
mono- and bicyclic cycloalkyl are optionally substituted with one or more of
the groups defined by R';

R Is selected from -H, OH, ox0, C1-C1o alkyl, C=-C1o alkeny!, Cz-
Cho alkynyl, C1-Cyo alkyl-R", Cz-Cyp alkenyt-R"', Cr-Cyo alkynyl-R", Cy-Cyo
alky-(R"")z, C2-Cio alkeny{R!")s, CSR", hydroxyl C1-C, alkyi-R", amino
C1-C4 alkyl-R7, amino, NHR’, NR*R®, N(R"-N(R%(R%), C(R'")=N-
N{R%(R®), N=N(R"), N(R")}-N=C(R"), C(R*}=N-O(R"%), ON=C(R""), C1-C10
alky-NHR', C-Cyo alkyl-NR*R®, {C4-Co)aliy-N(R)-N(R®)(R?), (C+-
Cro)alikylC(R'")=N-N(R%)(R?), (C1-Co)aliy-N=N(R"), (C1-C1o)alky-N(R")-
N=C(RY), SCN, NCS, C1-C1p alkyl SCN, C-Cyo alkyl NCS, nitro, cyano, O-
R'ld. 01 _cw GW-OHm, COR", OOQR". sn‘lo’ SSH“. SOH". SOzFl“. 01-
C1o alkyl-COR"", C1-Cyo alkyl-SR", C4-C1 alkyl-SOR", C1-Ci allcyl-
SO;R, halo, S{R™)s, halo C1~C1q alkyl, aryl, hateroaryt, heteracyclyl,
alkylaryi, alkylheterocyclyl, alkylheteroaryl, arylalkyl, heteroarylalkyl,
heterocyclylalkyl, and C-C1o mono- and bicyclic cycloalkyl, wherein aryl,
heteroaryl, heterocyclyl, alkylaryl, alkylheterocyclyl, alkylheteroaryl,
arylalkyl, heteroarylalkyl, haterocyclylalkyl, and C,-Cio mono- and bicyclic
cycloalkyl are optionally substituted with one or more of the groups defined
by A",

R'? and R are each Independently selected from -H, 0x0, C1-Cq
alkyl, C>-Cq alkenyl, C-Cy aliynyl, C1-Cy alkyl-R™, C1-Ce alky-NHR™, G-
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Cs alky-NR"R™, O-R*, C,-C, alyl-OR?", CO:R", COR?!, C(S)OR?,
C(O)SR®, C(O)R™, C(S)R®, CONHRZ, C{S)NHRZ, CON(R®),,
C{S)N(R®)q, SR™, SOR™, SO:R™, C;-Cq alkyl-CO:R"", C1-Cy alkyt-
C(S)OR?', C1-Cq alky-C(O)SR™, C-Cg alkyl-COR®, C1-Cs alkyl-C(S)R=,
C1-Cs alky-CONHR®, C+-Cy alkyl-C(S)NHR®, C;-Cy alkyl-CON(R®),, C,-
Cs alkyl-C{S)N(RZ),, C1-Cy alkyl-SR®', C1-Cq alkyl-SOR™, C-Cy alkyl-
SO;R®, halo C1-C, aliyl, aryl, heteroaryi, hetarocyclyl, alkylaryl,
alkyiheterocyclyl, alkylheteroaryl, arylalkyl, heteroarylakkyl,
heterocyclylalkyl, and C4-Cq mono- and bicyclic cycloalkyl, whersin aryl,
heteroaryl, heterocyclyl, alkylaryl, aliyiheterocyciyi, aliyiheteroaryl,
arylalkyl, heteroarylalkyl, heterocyciylalkyl, and C1-C1p mono- and bicyciic
cycloalkyl are optlc;nally substitutad with one or more of the groupe defined
by R®; .

R'6 and R'® are Independently selectod from -H, C1-Cq alkyl, C2-Ce
alkenyl, Cz-Cy alkynyl, C1-Cq alky-NHR™, C,-C; alkyl-NR'*"R®, C,-C,
alkyl-OR?', CSR", CO:R™, COR®, CONHR®, CON(R®),, SOR?®,
SO2R™, C1-Cy alkyl-COR?, C-Cs alkyl-COR™, C,-Cs alkyl- CONHRZ, C-
Cs alkyl-CON(R®)s, C-Cq alkyi-SR®', C;-Ca alky-SOR®, C;-Cq alkyl-
SOgH” , halo c‘l‘c4 MI ﬂ.lyl, hﬂﬂmﬂl‘!ﬂ- mws alkthln
alkytheterocyclyl, alkylheteroaryl, arylalkyl, heteroarylalkyl,
hetsrocyclylalkyl, and C,-Cio mono- and blcyclic cycloalkyl, whereln aryl,
heteroaryl, hetarocyclyl, alkyiary!, alkylheterocyclyl, alkyiheteroaryl,
arylalkyl, heteroarylaliyl, heterocyciylalkyl, and C4-C1o mono- and bicyclic
cycloalkyl are optionally substituted with one or more of the groupe defined
by R®;

R Is selected from <H, C-Ce alkyl, Co-Cs alkenyl, C>-Cs alkenyl-
R', G1-Cs alky-R™, C-Cq alkynyl, amino, NHR'®, NR™*R%, C,-C; alkyl-
NHR'", C;-Cs alkyl-NR™R®, O-R®, C,-C, alkyl-OR™, SR*', C,-C, alkyl-
CO:zR™, C1-Ce alky-C(SYOR®", C4-Ce alkyl-C(O)SR™, C-Cs alky-COR®,
C1-Cs alkyl-C(S)R®, C1-Cy aliky-CONHR™, C;-Cq alkyl-C{S)NHRZ, C{-Cs
allky-CON({R™)z, C1-Cq alky-C(S)N(R™)a, C1-Cy aliy-SR*", C1-Cs alkyl-
SOR™, C;-Cs alkyl-SO:R™, halo C,-C, aikyl, aryl, heteroaryl, heterocyciyl,
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alkylaryl, alkylheterocyclyl, alkylheteroaryl, arylalkyl, heteroarylalkyl,
heterocyclylalkyl, and C;-G1o mono- and bicyclic cycloalkyl, wherein aryl,
hetervaryl, heterocyclyl, alkylaryl, alkytheterocyclyl, alkytheteroaryi,
arylalkyl, heteroarylalkyl, heterocyciylalkyl, and C-C1o mono- and bicydiic
cycloalkyl are optionally substituted with one or more of the groups defined
by R*;

R' Is selected from -H, oxo, OH, C1-C1o alkyl, C2-C1o alkenyl, Co-
C1o alkynyl, G1-Cyo W-Hn. CoC1o alksnyl-R“. Ca-Cio ﬂlkynv'-R". Cy-Cro
alikyl-{R™)s, C2-C1o alkeny-{R?)s, CSR®, amino, NHR'®, NR*R®, N(R'%)-
N(R™HR™), CRP)=N-NR®)(R™), N=N(R"), N(R'*)}-N=C(R™), C(R®)=N-
O{R®"), ON=C(R™), C4-Co alkyl-NHR'®, C1-Cy; alky-NR®R®, (C;-
Cioalky-N(R'®)-N(R®)(R*), {C1-C1o)alkyiC(R™)=N-N(R®)}(R™), (C+-
Cio)alky-N=N(R'®), (C1-Cio)alkyl-N(R")-N=C(R™), SCN, NCS, C1-C1o
alkyl SCN, C1-C1 alkyl NCS, nitro, cyano, O-R*, C1-C1o alkyl-OR?,
COR®, COR®, SR*, SSR?, SOR®, S0:R®, C;-C1 alkyl-COR®, C1-C1o
alky-SR¥!, C1-C1o aliyl-SOR™, C1-Cyg alkyl-SO:R®, halo, SI(R®)s, halo
C1-Cyo alkyl, aryl, heteroaryl, heterocyclyl, alkylaryl, alkylheterocyclyl,
alkylheteroaryl, arylaikyl, heteroarylalkyl, heterocyclylalkyl, and C1-C1o
mono- and bicyclic cycloalkyl, whereln aryl, heteroaryi, heterocyoiyl,
alkylaryl, alkylheterocyclyl, alkylheteroaryl, arylalkyl, heteroarylalkyl,
heterocyclylalkyl, and C4-Cyo mono- and bicyclic cycloalkyl are optionally
substituted with one or more of the groups defined by R*;

R'™ and R® are each independently selected from -H, C1-Cq alkyl,
Ce-Cs alkenyl, Cz-Ce alkynyl, C;-Cy alkyl-R™, Cy-Ce aliyl-NHR™, C1-Cs
alkyl-NR*™R®, O-R?, C1-C, alky-ORT, CO-R, C(S)ORY, C(O)SRT,
C(O)R®, C(S)R™, CONHR®, C(S)NHR™, CON(R™)s, C(S)N(R™)2, SR,
SOR®, SO:R™, C1-Cs alkyl-CO:RT, C1-Cy alkyl-C(S)ORY, C4-Cy alkyl-
C(0)SR7, Cy-Ce alky-COR™, C1-Cs alkyl-C(S)R™, C1-Cq alky-CONHR™,
C1-Ce alikyl-C(S)NHR™, C4-C alkyl-CON(R™®)q, C1-Co alkyl-C(S)N(R™)s,
C1-Cs alkyt-SR¥, C1-Cs alkyl-SOR™, C4-Cs alkyl-S0,R™, halo C1-C, alkyl,
aryl, heteroaryl, heterocyclyl, alkylaryl, alkylheterocyclyl, alkylheteroaryl,
arylakyl, heteroarylaliyl, hetsrocyciylaikyl, and C,-C1o mono- and bicyclic
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cycloalkyl, wherein aryl, hsteroaryl, heterocyclyl, alkylery,,
alkylheterocyciyl, elkylheteroaryl, arylaliyl, heteroarylakyl,
haeterocyclylaliyl, and C+-C+o mono- and bicyclic cycioalkyl are optionally
substituted with one or more of the groups defined by R™;

A*' and R% are independently selected from -H, C1-C1o alkyl, Ce-Ca
akenyl, Co-Cq alkynyl, C1-Cq alky-NHR™, C,-Ca alky-NR®R*, C,-C,
alky-OR®", CSR"", CO;R®, COR™, CONHR?, CON(R™),, SOR®,
SOzR™, C1-Cq alkyl-CO2R™, C1-Cy alkyl-COR®, C;-Cs alkyl-CONHR™, C;-
Co elky-CON(R™)z, C1-Ce alky-SR™, C4-Cy alkyl-SOR™, C4-Cs alkyt-
SO2FR™, halo C1-Cs alkyl, aryl, heteroaryl, heterocyclyl, alkyiaryi,
alkytheterocyciyl, alkyiheteroaryl, arylaliyl, heteroarylalkyl,
hetarocyciylalkyl, and C1-C4o mono- and bioyclic cycloalkyl, wherein arvi,
heteroaryl, heterocyclyl, alkylaryl, alkylheterocyclyl, alkylheteroaryl,
arylalkyl, heteroarylalkyl, heterocyciylaliyl, and C4-C1o mono- and bicyclic
cycloalkyl are optionally substituted with one or more of the groupe defined
by R®;

R™ Is selected from -H, C1-Cq alkyl, Cz-Cy alkenyl, C-Cs alkenyi-
R, C1-Cs alkyl-R™, G2-Cs alkynyl, amino, NHR™, NR*R™, C,-Cs alky-
NHR, C,-Cs alkyl-NR®R®, O-R7, C,-C; alkyl-OR”, SRZ, C;-Cq alkyl-
CO2R™, C1-Cy alkyl-C{SYOR™, C1-Cy alkyl-C(O)SR™, Cy-Ca alkyl-COR®,
C1-Cs alky-C{S)R™, C,-Cs alky-CONHR™, C;-Cq alkyl-C(S)NHR®, C,-Cq
alkyl-CON(R™)2, C1-Cs aliyl-C(S)N(R™), C1-Cs alky-SR™, C1-C aliyl-
SOR®, C-Cq alkyl-S0:R™, halo C;-C, akyl, aryl, heteroaryl, heterocyolyi,
alkylaryl, alkytheterocyclyl, alkyiheteroaryl, arylalkyl, heteroarylalkyl,
heterocyclylalkyl, and C-C1p mono- and blcyclic cycloalkyl, wherein aryl,
heteroaryl, heterocyclyi, alkylaryl, alkylheterocyclyl, alkylheteroaryl,
arylalkyl, heteroarylatkyl, heterocyclylatkyl, and C4-C1o mono- and bicyclic
cycloalkyl are optionally substitutad with one or more of the groups defined
by R%; '

R* s selected from -H, OH, C1-Cp alkyl, Cz-Cio alkeny!, Co-Cio
alkynyl, Ci-Cio alky-R®, Cg-Cyp akenyl-R*, Cz-Cyo alkynyl-R*, C1-Csp
alky-{R®)z, C-Cio alkenyl{R™)z, CSR®, amino, NHR®, NR®R®, N(R™)-
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NR™)(R™), C(R™)=N-N(R®)R"®), N=N(R"), N(R®)-N=C(R®), C(R™)=N-
O(RT"), ON=C(R™), C1-C10 alky-NHR™, C1-C alkyl-NR®R?, (C,-
Cro)alkyi-N(R™)-N(R*®)(R™), (C1-C1o)alkylC(R®)=N-N(R*)(R™®), (C:-
Cro)alkyl-N=N(R"), (C1-C1oallyl-N(R*)-N=C(R™), SCN, NCS, C+-C10
alkyl SCN, c~|-c-|o GIRYI NCS, nllro. cyano, O-H!’, 01-010 alkyl-OH".
CO:R™, COR™, SR, SSRY, SOR®, SO;R®, C1-Cyo alky-COR®, C1-Cyo
alkyl-SRZ, C1-Cyg alkyl-SOR™, C1-C1o alky-SO:R®, halo, SI(R®)s, halo
C1-Cro elkyl, aryl, heteroaryl, hetsracyclyl, alkylaryl, alkyiheterocyciyl,
alkytheteroaryl, arylaliyl, heteroarylalkyl, heterocyclylalkyl, and C;-C1o
mono- and bicyclic cycloalkyl, wherein aryl, hetercaryl, heterocyciyl,
alkylaryl, alkylheterocyclyl, alkylheteroaryl, arylalkyl, heteroarytalkyl,

heterocyclylalkyl, and C1-C1o mono- and bicyelic cycloalkyl are optionally
subatituted with one or more of the groups defined by R™;

R* and R are each independently selected from -H, C1-Cs alkyl,
Cz-Cy allenyl, Ce-Cq alkynyl, C-Cy alky-R™, C;-Cs alkyl-NHR®, C,-Cs
alkyl-NR®'R®, O-R™, C-C, alky-OR™, CO,R™, C(S)OR®, C(0)SR™,
C(O)R™, C(S)R™, CONHR™, C(S)NHR™, CON(R®")s, C(S)N(R*)., SR®,
SOR™®, SO:A™, C1-Cq alkyl-CO:R™, C;-Cq alkyl-C(S)OR™, C1-C; alkyl-
C(O)SR™, C1-Cq alkyl-COR™, C;-Cq alkyl-C(S)R™, C,-Cs alky-CONHR™,
C1-Ce alky-C(S)NHR™, C1-Cq alikyl-CON(R™), C1-Ca alkyl-C{S)N(R™);,
C1-Cq aliy-SR™®, C1-Cy alkyl-SOR™, C;-Cs alky-SO;R™, halo C;-C, alkyl,
aryl, hateroaryl, heterocyclyl, alkylary!, alkytheterocyclyl, alkyihetaroaryl,
arylalkyl, heteroarylalkyl, heterocyclylalkyl, and C1-Cyo mono- and bicyolic
cycloalkyl, wherein aryl, heteroaryl, heterocyciyl, alkylary!,
alkytheterocyclyl, alkylheteroaryl, arylalkyl, heteroarylalkyl,
heterocyclylalkyl, and C1-C1o mono- and bicyclic cycloalkyl are optionally
subatituted with one or more of the groupe defined by R™;

R¥ and R® are independently selectad from -H, C;-Cq alkyl, Co-Ce
alkenyl, Cx-Cs alkynyl, C;-Cy alkyl-NHR®', C1-Cq alkyl-NR*'R®, C,-C,
alkyl-OR™, CSR", CO;R*, COR™, CONHR™, CON(R™)., SOR,
S0:R™, C1-Cq alky-CO:R™, C1-C; alkyl-COR™, C;-Cq alkyl-CONHRY, Cy-
Ca alky-CON(R™)z, C1-Cq alkyl-SR™, Cy-Cs alky-SOR™, C;-Cq alky-
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S02R%, halo C1-C, alkyl, aryl, heteroaryl, heterocyclyl, alkylaryl,
alkylheterocyclyl, alkylheteroaryl, arylalikyl, heteroarylalkyl,
heterocyclylalkyl, and C4-C1o mono- and bicyclic cycloalkyl, wherein aryl,
heteroaryl, heterocyclyl, alkylaryl, alkylheterocyclyl, alkyiheteroaryl,
arylalkyl, heteroarylalkyl, hetsrocyclylalkyl, and C4-Cyo mono- and bieyclic
cycloalkyl are optionally substituted with one or more of the groupa defined
by R™;

R™ is selected from -H, Ci-Cq alkyl, Cz-Cs alkenyl, C2-Cs alkenyl-
R, C1-Cs alkyl-R®", C¢-Cs akynyl, amino, NHR™, NR*'R®, C;-Cs alkyl-
NHR®', C;-Cq alky-NR*'R®, O-R®, C;-C, alkyl-OR®, SR™, C,-C, alky}-
COsR™, Cy-Cs alkyl-C(S)OR™, C;-Cq alky-C(O)SR™, C1-Cy alkyl-COR™,
Cy-Cs alkyl-C(S)R®, C1-Cq akkyl-=CONHR™, C1-Cs alkyl-C(S)NHR™, C1-Cq
alky-CON(R™), C1-Cq alky-C(S)N(R™)z, C1-Cs alkyl-SR™, C+-Cq alkyl-
SOR™, C1-Cs alkyl-80;R™, halo C1-C, alkyl, aryl, heteroary!, heterocyclyl,
alkylaryl, alkytheterocyclyl, alkylheteroaryl, arylalkyl, heteroarylalkyl,
heterocyclylalkyl, and C1-Ciy mono~- and bicyclic cycloalkyl, wherein aryt,
heteroaryl, heterocyclyl, alkylaryl, aliytheterocyolyl, alkylheteroaryl,
arylalkyl, heteroarylalkyl, heterocyclylalkyl, and C1-C1o mono- and blcyclic
cycloalkyl are optionally substituted with one or mare of the groups defined
by R®;

R™ Is selected from -H, OH, C1-C1o alkyl, Cz-C1o alkenyl, C3-Cio
alkynyl, C4-C1o alkyl-R®, CxCyg alkenyl-R®, CxCyq alkynyt-R™, C1-C1o
alkyl-{R™)g, C2-Cyo alkenyH{R®),, CSR¥, amino, NHR™, NR®R®, N(R™)-
N(R®)(R™), C(R®)=N-N(R*)(R™), N=N(R™), N(R*)-N=C(R*), C(R*)=N-
O(R®), ON=C(R™), C;-C alky-NHR™, C1-Cyo alky-NR™R™, (C/-
Ciolalkyl-N(R™)-N(R™)(R™), (C-Cio)alkyiC(R™)=N-N(R™)(R®), (C:-
Cro)alkyl-N=N(R™), (C1-Ciolalkyl-N(R™)-N=C(R™), SCN, NCS, C1-C1o
alkyl SCN, C1-Ci alkyl NCS, nitro, cyano, O-R®, C;-Cyo alky-OR™,
COR™, SR®, SSR™, SOR®, SO;R®, C-C1o alky-COR™, C;-Cyo alky}-
SH®, C1-Cyg elkyl-SOR™, C,-Cyo alky-SO;R®, halo, Si{R™®)s, halo C1-Cqg
alkyl, aryl, heteroaryl, heterocyclyl, alkylaryl, alkylhetsrocyclyl,
alkylheteroaryl, arylalkyl, heteroarylalkyl, heterocyclylalkyl, and C1-Cro
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mono- and bicyclic cycloalkyl, whereln aryl, heteroaryl, hetsrocyciyl,
alkylaryl, alkylheterocyclyl, alkylheteroaryl, arylalkyl, heteroarylaikyl,
heterocyclylalikyl, and Cy-Cyo mono- and bleyclic cycloalicyl are optionally
substituted with one or more of the groups defined by R*®;

R* A™, R™ and R* am each independently selected from —H,
alkyl, alkenyl, alkynyl, aminoalkyl, hydroxyalkyl, atikylamino alkyl,
dialkylaminoalkyl, alkoxyalkyl, aryl, heteroaryl, heterocyciyl, alkylaryl,
alkytheterocyclyl, afkylheteroaryl, arylalkyl, heteroarylalkyl,
hetarocyciylalkyl, and C-C4¢ mono- and bicyclic cycloalkyl, wherein aryl,
heteroaryl, heterocyciyl, alkylaryl, alkytheterocyciyl, alkylheteroaryl,
arylalkyl, heteroarylalkyl, heterocyclylalkyl, and C4-Cyo mono- and bicycllc
oycloalkyl are optionally substituted with one or n'mm of the groups defined
by R™;

R™ Is selected from —H, alkyl, alkenyl, alkynyl, aminoalkyl, OH,
alkoxy, amino, alkylamino, dlalkylamino, hydroxyalkyl, alkylamino alkyl,
dialkylaminoalkyl, alkoxyalkyl, aryl, heteroaryi, heterocyclyl, alkylaryl,
alkylheterocyciyl, alkyheteroaryl, arylalkyl, heteroarylakyl,
heterocyclylalkyl, and C4-C1o mono- and bicyclic cycloalkyl, whereln aryt,
heteroaryi, heterocyclyl, akylaryl, alkylheterocyclyl, alkylheteroaryl,
arylalkyl, heteroarylalkyl, heterocyclyialkyl, and Cy-Cyq mono- and blkeyclic
cycloalky! are optionally substituted with one or more of the groupe defined
by R*;

R™ Is selected from —H, alkyl, alkenyl, alkynyl, aminoalkyl, OH,
alkoxy, amino, nitro, cyano, halo, alkylamino, dialkylamino, hydroxyalkyi,
alkylamino alkyl, dialkylaminoalkyl, alkoxyalkyl, aryl, heteroaryl,
heterocyclyl, cycloalkyl, alkylaryl, alkylheterocyclyl, alkytheteroaryl,
arylalkyl, heterocyclylalkyl, and heteroarylalkyl;

R®, R®, RY, R*, R™ and R™ are each Independentiy absent, or
selectad from an R' group;

nls Q; and

R® and R* optionally Join to form a ring of 5, 6, 7, or 8 atoms, where
the atoms in the ring are independantly selected from 2, 2*, 0, S, C=0,
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C=8, 8=0, S0y, C that ls mono or di-substituted with an R group, and N
that Is unsubstituted or substituted with an R’ group.

[00031] The "M" ring and the "Q" sing of the structure of formula } can
have any number of R'-L, substiuent groups, ranging from zero to one or
more per ring atom, and such substituent groupe can be located on any
atom of the ring having a valence aultable for the addition of a substituent
group(s). Each such substituent group can have any number of R! groupe
per L group, ranging from zero to 5. A preferred structure is the presence
of elther 0 or 1 R'-L;- subetituent groups on the ring. 1t s also preferred

. that the R'-L,- substituent group ia attached to the ring at the M" or the Q"

location, respectively.

{00032] The meaning of any substituent at any one occurmence In
Formula |, or any other general chemical formula herein, la independent of
ks meaning, or any other substituent's meaning, at any other occurrence,
unless specified otherwise.

[00033] The term "alkyl” Is used, either alone or within other terms such
as "haloalkyl" and "alkylsulfonyl"; t embraces linear or branched radicals
having one to about twenty carbon atoms or, preferably, one to about
tweive carbon atoms. More preferred alkyl radicale are *lower alkyl"
radicals having one to about ten carbon atome. Most preferred are lower
alkyl radicals having one to about five carbon atoms. The number of
carbon atoms can also be expreased as *C+-Cs", for example. Examples
of such madicals include methyl, ethyl, n-propyl, lsopropyl, n-butyl, lsobutyl,
sac-butyl, tert-butyl, pentyl, [soamyl, hexyl, octyl and the, ika. The torm
"alkenyl" refers to an uneaturated, acyclic hydrocarbon redical, linear or
branched, in 80 much as it contains at least one double bond. Unless
otherwise notad, such radicals preferably contain from 2 to about 6 carbon
atoms, preferably from 2 to about 4 carbon atomes, more preferably from 2
to about 3 carbon atoms. The alkenyl radicals may be optionally
substituted with groups aa defined below. Examples of sultable alkeny!
radicals Inciude propenyl, 2-chloropropylenyi, buten-1yi, isobutenyi,
penten-1yl, 2-methyibuten-1-yl, 3-methylbuten-1-yi, hexen-1-yi, 3-
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hydroxyhexen-1-yl, hepten-1-yl, octen-il, and the like. The term
"alkynyi" refers to an unsaturated, acyclic hydrocarbon radical, linear or
branched, In 830 much as it contalns one or more triple bonds, such
radicals preferably contalning 2 to about 6 carbon atoms, more preferably
from 2 to about 3 carbon atoms. The alkynyl radicals may be optionally
substituted with groups as described below. Examples of suitable alkynyt
radicals Include ethynyl, proynyl, hydroxypropynyi, butyn-1-yi, butyn-2-y,
pentyn-1-yl, pentyn-2-yl, 4-methoxypentyn-2-yi, 3-methylbutyn-1-yi, hexyt-
1-yl, hexyn-2-yl, hexyn-3-yi, 3,3-dimethylbutyn-1-yl radicals, and the like. .
The term "oxo" means a single double-bonded oxygen. The terms
"hydrido", "-H", or "hydrogen®, denote a single hydrogen atom (H). This
hydrido radical may be attached, for example, to an oxygen atom to form a
hydroxy! radlcal, or two hydrido radicals may be attached to a carbon atom
to form a methylene (-CHz -) radical. The tarm *halo" means halogens
such as fluorine, chiorine, and bromine or lodine atoms. The term
*haloalkyl* embraces radicals wherein any one or more of the alkyl carbon
atoms ls substituted with halo as defined above. Spacifically embraced
are monohaloalkyl, dihaloalikyl, and polyhaloaikyl radicals. A
monohaloalkyl radical, for one example, may have a bromo, chloro, ora
fluoro atom within the radical. Dihalo radicals may have two or more of the
same halo atoms or a combination of different halo mdicals and
polyhaloalkyl radicals may have more than two of the same haio atoms or
a combination of different halo radicals. Likewise, the term “halo®, when it
Is appended to alkenyi, alkynyi, alkoxy, aryl, cycioalkyt, heteroalkyi,
hetercaryl, and the llke, Includes radicals having mono-, d-, or tri-, halo
substitution on one or more of the atome of the radical. The temm
*hydroxyalkyl" embraces linear or branched alkyl radicals having one to
about ten carbon atoms any one of which may be substituted with one or
more hydroxyl redicals. The terms "alkoxy" and "alkoxyalkyl" embrace
linear or branchad oxy-contalning radicals each having alkyl portions of
one to about fen carbon atoms, such as methoxy radical. The term
"alkoxyalkyl" also embraces alkyl mdicals having two or more alkoxy
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radicals attached to the akyl radical, that Is, to form monoalkoxyalkyl and
dialkoxyalicyl radicals. The "afkoxy" or "atkaxyalkyl* radicats may be
further substituted with one or more halo atoms, such as fiuoro, chioro, or
bromo, to provide “haloalkaxy” or "haloalkoxyalky” radicals. Examples of
*alkoxy” radicals include methoxy, butaxy, and trifluoromethoxy. Terms
such as “alkoxy(halo)alkyf®, indicate a molecule having a terminal aikoxy
that is bound to an alkyl, which le bonded to the parent moleculs, while the
alkyl also has a substituent halo group in a non-terminal iocation. In other
words, both the alkoxy and the haio group are substituents of the alkyl
chain. The term "aryl®, alone or in combination, means a carbocyclic
aromatic system contalning one, two, or three rings wherein such rings
may be attached together in a pendant manner or may be fused. The term
*anyl" embraces aromatic mdicals such as phenyl, naphthyi,
tetrahydronapthyl, Indane, and biphenyl. The term "heterocyciyl” means a
saturated 6r unsaturated mono- or multi-ring carbocycle wherein one or
more carbon atoms is replaced by N, S, P, or O. This includes, for
example, structures such as:

N S
Z(Q f or Z|\21¢I:

where 2,Z', 22, or 2218 C, 8, P, O, or N, with the proviso that one
of Z, Z', 22, or Z2Is other than carbon, but Is not O or S when attached to
ancther Z atom by a double bond or when attached to another O or S
atom. Furthermore, the optional substituents are understood to be
attached to Z, Z', Z2, or 2% only when each la C. The term "heterocycle®
also includes fully saturated ring structures, such as piperazinyi, dioxanyi,
tetrahydrofuranyl, oxiranyl, azirddinyl, morpholinyl, pymolidinyl, piperidinyl,
thiazolidinyl, and others. The term “heteroaryl® embraces unsaturated
heterocyclic radicals, Examples of unsaturated heterocyclic radicals, also
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termed "heteroaryl" radicals Include thienyl, pyryl, furyl, pyridyl, pyrimidyl,
pyrazinyl, pyrazolyl, oxazolyl, lsoxazolyl, imidazolyl, thiazolyl, pyranyl, and
tetrazolyl. The tarm also embmaces radicals where heterocyclic radicals are
fused with aryl radicals. Examples of such fused bicyclic radicals include
benzofuran, benzothlophene, and the like. The terms aryl or heteroaryl, as
appropriate, include the following structures:

Iy
I

(‘“kf"‘)m

| e

when n=1, m=1 and A¢-A, are each CR" or N, Ag and Ay, are
carbon;

when n=0, or 1, and m=0, or 1, one of Ax~A, and/or As-A; Is
optionally S, O, or NR", and other ring members are CR* or N, with the
proviso that oxygen cannot be adjacent to suffurin a ring. Ag and Ay are
carbon;

when n Is greater than or equal to 0, and m I& greater than or equal
to 0, 1 or more sels of 2 or more adjacent atoms A;-Ag are ep3 O, S, NR*,
CR'R’, or C=(O or S}, with the proviso that oxygen and sulfur cannot be
adjacent. The remaining As-As are CR* or N, and Ag and Ay are carbon;

when n Is greater than or equat to 0, and m greater than or equal to
0, atoms separated by 2 atoms (Le., A1 and A,) are Sp3 O, S, NR", CR*R',
and remalning Aq-As are independently CR" or N, and Ag and Ay are
carbon.
[00034] The term "sulfonyl®, whether used alone or linked to other terms
such as alkyleulfonyl, denotes respactively divalent radicals ~SOr-.
"Alkyisulfonyl", embraces alkyl radicals attached to a sulfony! radical,
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where alkyl ls defined as above. The term "arylsulfonyl" embraces sulfonyl
radicals substituted with an aryl mdical. The terms “sulfamyi” or
"sulfonamidyt®, whether alone or used with terms such as "N-
alkylsulfamyl®, "N-arylaulfamyi®, "N,N-dialkylsuifamyl* and “N-aikyl-N-
aryisulfamyl®, denotea a sulfonyl radical substituted with an amine radical,
forming a sulfonamide (—SOg-NHy), which may also be termed an
*aminosulfonyl®. The terms "N-alkylsulfamyl* and "N,N-dlalkylsulfamyl”
denote sulfamyl radicals substituted, respectively, with one alkyl radical, a
cycloalkyl ring, or two alkyl mdicals. The terms “"N-arylsulfamyl" and "N-
alkyl-N-arylsulfamy!® denote sulfamyl radicale substituted, respactively,
with one aryl radical, and one alkyl and one aryl radical. The terms
*carboxy" or "carboxyl”, whether used alone or with other terms, such as
*carboxyalkyl®, denotes ~COg-H. The term "carboxyalkyl" embraces
radicals having a carboxyradical as defined above, atiached to an alkyl
radical. The term "carbonyl®, whether used alone or with other terms, such
as "alkylcarbonyl”, denctes — (C=0) —. The term "alkyicarbonyl® embracee
radicals having a carbonyl radical eubstituted with an alkyl radical. An
aexample of an "alkylcarbonyl® radical is CHs — (CO) —. The term
*alkyicarbonylalky” denotes an alkyl radical substituted with an
*alkyicarbonyi® radical. The term "alkoxycarbonyl" means a radical
containing an alkoxy radical, as defined above, attached via an oxygen
atom to a carbonyl (C=0) radical. Examples of such "elkoxycarbonyl"
radicals Include (CHs)y-C-0-C=0) - and — (O=)C— OCH,. The term
"alkoxycarbonylaliyl" embraces radicals having "alkoxycarbonyl”, as
defined above substituted to an alkyl radical. Examples of such
*alkoxycarbonylalkyl® radicals include (CHa)sC-OC(=0)-(CH:)s — and —
(CHz)2 (—O)QOGH;. The terms “amido”, or "carbamy!®, when used alone
or with other terms such as "amidoalkyl®, "N-monoalkytamido®, *N-
monoarylamido®, "N,N-dialkylamido®, *N-alkyl-N-arylamido®, *N-alkyl-N-
hydroxyamido® and “N-afkyl-N-hydroxyamidoalkyl®, embraces a carbonyl
radical substituted with an amino radical. The terms “N-alkylamido" and
"N,N-dlalkylamido® denote amido groups which have been substituted with
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one alkylradical and with two alkyl radicals, respectively. The terms *N-
monoarylamido®™ and "N-alkyl-N-arylamido® denote amido radicale
substituted, respectively, with one aryl radical, and one alkyl and one aryl
radical. The term "N-akyl-N-hydroxyamiio® embraces amido radicals
substituted with a hydroxyl radical and with an alkyl radical. The term "N-
alkyl-N-hydroxyamidoalkyl" embraces alkyiradicals substituted with an N-
alkyl-N-hydroxyamido radical. The term "amidoalky!" embraces alkyl
radicale substituted with amido radicals. The term “aminoalkyl” embraces
alkyl radicals substituled with amino radicals. The term "alkylaminoalkyi"
embraces aminoalkyl radicals having the nitrogen atom substituted with an
alky! radical. The term "amidinc® denotes an -C{-NH)-NH; radical. The
term “cyancamidin” denotes an ~C(-N-CN) ~NH; radical. The term
*heterocycloalkyl" embraces hetsrocyclic-substituted alkyl radicals such as
pyridyimethyl and thienyimethyl. The terms "aralkyl”, or "arylalky"
embrace aryl-subetitutad alkyl radicale such as benzyl, diphenyimethyl,
triphenyimethyl, phenethyl, and diphenethyl. The terms benzyt and
phenyimethyl are interchangeable. The term “cycloalkyl" embraces
radicals having three to ten carbon atoms, such as cyclopropyl cyclobutyl,

cyclopenty), cyclohexyl, and cycloheptyl. The term “cycloalkenyl® '
embraces unsaturated radicals having three to ten carbon atoms, such as

cylopropenyl, cyclobutenyi, cyclopentenyl, cyclohexenyl, and
cycloheptenyl. The term "alkylthio® embraces radicals containing a linear
or branched alkyl mdical, of one to ten carbon atoms, attached to a
divalent sulfur atom. An example of "alkylthio® s methylthio, (CHs —8-).
The term "aikylsulfinyl' embraces radicals containing a linear or branched
alkyl radlical, of one to ten carbon atoms, attached to a divalent -S{(-O) -
atom. The terms "N-akylamino" and "N, N-dlalkylamino® denote amino
groups which have been substituted with one alkyl radical and with two
alkyl mdicals, respectively. The term "acyl", whether used alone, or within
a tarm such as "acylamino®, denotes a radical provided by the residue
after removal of hydroxyl from an organic acikd. The term "acylamino®
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embraces an amino radical substihuited with an acyl group. An examples
of an "acylamino® radical is acetylamino (CHs-C{=0) -NH-).

[00035] in the neming of substituent groupe for general chemical
structures, the naming of the chemical components of the group is typically
from the terminal group-toward the parent compound unless otherwise
noted, as diascussed below. In other words, the outermost chemical
structure Is named first, followed by the next structure in line, followed by
the nex, etc. until the structure that Is connected to the parent structure is
named. For axampile, a substituent group having a structure such as:

i/\/v!’f\tl/\O/F a

may be referred to generally as a "haloarylalkylaminocarboxylalkyl". An
example of one such group would be fluorophenyimethylcarbamyipentyl.
The bonda having wavy lines through them represent the parent structure
to which the akkyl ls attached.

[000368] Substituent groups may also be named by reference to one or
more "R" groups. The atructure shown above would be Included In a
description, such as, *-C-Cy-alkyl-COR", where R is defined to include -
NH-C,-C-alkylaryl-R’, and where R is defined to Include halo. In this
scheme, atoms having an “R" group are shown with the "R’ group being
the terminal group (i.e., furthest from the parent). In a term such as
*C(R")z", it should be understood that the two R* groupe can be the same,
or they can be different if R* is defined as having more than one possible
[00037] The present invention also comprises MK-2 Inhibiting
compounds having the structure shown in formula I
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Fomuia |I.
AV
A~z

rR—2{ |
- z\

L
RS

wherein:

Z¢ and Z° are nitrogen, Z', Z* and Z° are carbon, and join with Z2
and Z* to form a pyrazole ring, or optionally, Z* and Z° are nitrogen, Z', 22
5 and 2° are carbon and join with Z* and Z° to form a pyrazole ring;

R* Is selected from:
1)
|:|‘I
\( In
ML-M8
7N
O
M
10 2)
A~
Q;)("'\‘
0%
~? , and
3)
xi'z‘-\.xi,/‘xui’sxg,s;
l
Ln
. ‘H‘

where dashad linee indicate optional single or double bonds;

40



®

' WO 2004/058176 PCT/US2003/040932

10

15

25

30

when R" I ring M and ring M is aromatic, M' is carbon and is
substituted with (L),R", M® Is carbon, and each of M%, M®, M* and M® is
independently selectad from carbon and nlirogen and Is unsubstituted or
substituted with (L),R";

when ring M is partially saturated, M' Is carbon and Is mono- or di-
substituted with (L);R’, M® is carbon, and each of M®, M?, M*and M® is
independently selected from carbon, nitrogen, axygen and sulfur, and
when M2, M®, M*, or M® is oxygen or sulfur, It s unsubstituted, and when
M2, M2, M* or M® ls carbon or nitrogen, it ls optionally unsubstituted; or
mono- or di-substituted with (L).R";

when R" s ring Q and ring Q is aromatic, Q' Is selected from
carbon and nitrogen, and when Q' ls carbon, it is substituted with (L).R’,
and when Q' Is nitrogen, it Is unsubstituted, Q" ls selected from nitrogen
and carbon, and each of 02, Q® and Q° la independently selected from
nitrogen and carbon, and If carbon, It is substituted with (L),R";

optionally when ring Q le aromatic, Q' is carbon and Is substituted
with {L)-R", Q* Is carbon, and one of Q%, Q° and Q° Ia optionally oxygen or
sulfur, and the remainder of Q%, Q* and QF are independently selected
from nitrogen and carbon, and It carbon, are substituted with (LAY

when ring Q is partially saturated, Q" is selected from carbon and
nitrogen, and ¥ carbon, it Is mono- or di-substituted with (L),R', and if
nitrogen, It is unsubstituted or substituted with (L),R’, Q* is selected from
carbon and nitrogen, but only one of Q' and Q* can be nitrogen, each of
Q% O and Q" Is independently selected from carbon, nitrogen, oxygen
and sulfur, and ¥ oxygen or eulfur, it I8 unsubstituted, and if carbon, tt is

" mono- or d-substituted with (L)nR", and If nitrogen, it is unsubstitutad or

aubstituted with (L).R";

when R* Is structure 3, it Is fully conjugated, X2 is selected from
oxygen or nitrogen substituted with (L),R", X' is carbon and Is substituted
with (L)nR", and sach of X® and X? Is independently selected from nitrogen
and carbon, and i carbon, It Is substituted with (L).R";
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R! is selectad from -H, C;-Cs alkyl, Cz-Cs alkanyl, Co-Cs alkynyl,
hydroxyl, C1-Cq alkoxy, Ca-Cs alkenyt-R'!, C1-Cy alkoxy-R'!, COR"’,
COpR’, CONHR’, N(R%)2, amino C,-C, alkyl, hydroxy C4-C, alkyl, amino,
amino C4-C, alkyl-R’, C1-Cq alkyl-NHR’, carbonitriie, SR™®, halo, NHR’,
NR®R®, NHR'-C:-Cy alkyl, NR°R®-C;-Cg alkyl, nitro, cyano, O-R"™, Cy-C,
alky-OR'®, C-Cq aliyl-COR"", helo C1-C, alkyl, aryl, heteroaryl,
heterocyclyl, alkylaryl, alkylheterocyclyl, alkylheteroaryl, arylalkyl,
hetaroarylaliyl, heterocyciylalkyl, or C-Cya mano- and bicyciic cycloalkyl,
wherein aryl, heteroaryl, heterocyclyl, mono- and bicyclic cycloalkyl are
optionally substituted with one or more of the groups defined by R'%;

R’ and R? are each Independently selected from -H, C,-Cs alkyl, Cs-
C. alkyl-R", C1-Cq alkyl-N{R™)z, CO:R"®, COR", aryl, and arylaikyi,
wherein aryl and arylalkyl, are optionally substltuted with one or more of
the groups defined by R™,;

R® and R" are each Independently selected from -H, hydroxyl, C4-
Ca alkyl, C1-Cg alkyl-R'?, C-Cq alkyl-NHzR'®, COzR", COR", C;-Cs alkyl-
COpR', C1-Cg alky-CONH-R'®, C;-Cs alkyl-CON(R'®);, hydroxy C,-C,
alkyl, halo Cy-C, alkoxy, halo C1-Cq alkyl, SI(R'*sR", aryl, heteroaryl,
hetarocyclyl, arylalkkyl, and C4-C1o mono- and bicyclic cycloalkyl, wherein
aryl, heteroaryl, heterocyclyl, and arylalkyl, are optionally substituted with
one or more of the groupe defined by R';

R'! Ia selected from -H, C4-Cs alkyl, C4-Cy alkoxy, hydroxyi, halo,
amino, NHR'3, N(R'), COR'®, CO:R", halo C;-C, alkyl, aryl, heteroaryl,
heterocyclyl, heteroaryialkyl, and heterocyclylalkyl, whersin heterocyclyl,
heteroarylalkyl, and heterocyclylalkyl, are optionally substituted with one or
more of the groups dafined by R™;

R'2 s selected from -H, hydroxyl, oxo, C1-Cs alkyl, hydroxyl C1-Cs
alkyl-R!!, C-Cy, alkaxy, amino, amino C;-C, alky-R”, NHR’, N(R")g, Cy-
Ca alkyl-NHR?, C-Ce aliyl-NHR®R’, C1-Cq allky-N(Rf)g, C1-Cs alkyl-R",
C1-Ce alkyt-CO:R'R"", G1-Cq alkaxy-R"", nitro, O-R®, C=0, COR'",
CO:R", SR, SOR", SO;R"!, NHSOzR", C-Cy alkyl-SR'", halo, halo C,-
C4 alkyl, halo C-C4 alkoxy, hydroxy C4-Cy alkyl, hydroxy C1-C4 alioxy,
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aryl, heteroaryl, haterocyclyl, arylalkyl, heteroarylalkyl, heterocyclylalkyl,
and C;-C1o mono- and bicyclic cycloalkyl, wherein aryl, heteroaryl,
heterocyclyl, arylakyl, heteroarylalkyl, and heterocyclylalkyt, and C,-Cyp
mono-~ and bicyclic cycloalkyl are optionally substituted with one or more of
the groups defined by R'®;

R'? and R" are each Independently selected from -H, oxo, Gi-Ca
alkyl, COR®, and aryl;

R'® and R'® are each independently selected from -H, aryi, arylalkyl,
wherein aryl, arylakyl, are optionally substituted with one or more of the
groupe defined by R*;

R ie selected from -H, C1-Cq alkyl, C1-Cq alky-R"®, NHR', aryl,
heteroarylalkyl, and heterocyclylalkyl, wherein ary! is optionally substituted
with one or more of the groups defined by R?;

R" Is selected from -H, oxo, hydroxyl, C1-C1o alkyl, C1-C1 alkoxy,
amino, amino C1-Cy alkyl, N(R'®)z, C1-C, alky-N(R'™),, CO:R®, SR,
halo, halo C1-Cs alkyl, aryl, heteroaryl, and heterocyclyl, wherein aryi,
heteroaryl, and heterocyclyl, are optionally substituted with one or more of
the groups defined by R, '

R'* and R® are each independently selected from -H, C,-Cy aliyl,
heteroaryl, haterocyclyl, wherein aryl, heteroaryl, and heterocyclyl, are
optionally substituted with one or more of the groups defined by R*;

R?' and RZ are each independently selected from ~H and C1-Cy
alkyl;

R? is selected from —H and C1-Cy alkyf;

R™ Is selected from -H, C;-Cs alkyl, C1-Cs alkaxy, CO:R™, halo,
and halo Cy-C4 alkyl;

R® Is selected from -H, and C,-Cq alkyi;

R is selected from -H, aryl, heteroaryl, heterocyciyl, aikylary!,
arylalkyl, wherein aryl, heteroaryl, heterocyclyl, alkylaryl, and arylalkyi, are
optionally substituted with one or more of the groups defined by R™;

R™ ls selected from —H and halo;

[t
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R?, R®, R, R*” and R™ are each Independently selected from an R'
group;

nis 0; and

fA? and R* optionally join to form a ring of 5, 6, 7, or 8 atoms, where
the atoms In the ring are Independently selected from 22, Z*, 0, S, C=0,
C=S, S=0, SO, C that ls mono or di-substituted with an R' group, and N
that Is unsubstituted or substitutéd with an R' group.
[00038] Table | and Tabie Il show examples of MK-2 inhibiting
compounds af the present Invention, and also shows the chemical name
and, where avallable, the ICs, value of the compound for MK-2 inhibition.
it is belleved that any of the compounds that are listed In Table | and Table
1l are MK-2'inhibiting compounds that can be usad in the method of the
prasent invention. However, neither the novel MK-2 Iphibliing compounde,
nor the uses of an MK-2 inhibiting compound that are described herein are
Intended to be limited to the compounds that are presented in the following
Tables.
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hycrooyphamyQpyrimidin4-yi)-8,7-
cinropyrsrolof1,5-ajpymin-4{SH)-one
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7-
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e
) 8
242-{4-{[5-{4-methylphamyf)oyrimidin2-
WjasylphemyDpyrimidin-4-yi}-8,7-
dihyciropyreoiol 5-ejpyrrin4(5H)}-one
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#) Chmical names ware gunansied by ACD/Name softwars.

b) The MK-2 inhibiing compound mey be shown with a sclvent, such as, for example, bifuomacetists, with
which It aam form 2 malt. Both the saht and bass ks of each compound am inoluded In the presant
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[00039] in one embodiment of the present invention, the MK-2 Inhiblting
compound Is one that is flsted in Table I.

[00040] In another embodiment of the present Invention, the MK-2
inhibiting compound is one that Ia listed In Table 1 or In Table 2.

[00041] In yet another embodiment of the present invention, the MK-2
inhibling compound Is one that la listad in Table 2.

[00042] it is prefemed that the MK-2 inhibiting compound is one that has
an ICs; value for the inhibition of MK-2 that is lower than 1. By way of
axample, this would inciude the compounds in Table | numbered 1 ~ 58,
An MK-2 ICy, value that |s lower than 0.5 I8 stlil more preferred (examples
of these compounds Include the compounds In Teble | numbered 1 — 32),
lower than 0.1 Is even more prefermed yst (examples of these compound
include the compounds in Table | numbered 1-7).

[00043] In one embodiment of the present Invention, the MK-2 inhibiting
compound Is one having the structure of formula |, except when 22 and 22
are both nitrogen, R* is other than pyrrole, or optionally when Z* and Z°
are bath nitrogen and R® i ring Q, Q7 Is other than nitrogen.

[00044] In ancther embodiment of the present invention, the MK-2
inhibiting compound ls one having the structure of formula |, except that R*
is selected from an M-ring or a Q-ring.

[00045] In another embodiment of the present invention, the MK-2
inhibiting compound ls one having the structure of formula i, except that R*
Is an M-ring.

[000468] In ancther embodiment of the present invention, the MK-2
inhibiting compound is one having the structure of formula |, except that R*
Is an M-ring whereln ring M Is an aromatic pyridine or pyrimidine ring,
wherein M', M and M* are carbon and are substituted with (L),R", M° is
carbon, M® and M® are independently selected from carbon and nitrogen
and if M? and/or M® is carbon, the carbon Is substituted with (L),R".
[00047] In ancther embodiment of the present invention, the MK-2
inhibiting compound le one having the structure of formula 1, except that R®
ls an MHing wherein ring M I8 an aromatic pyridine or pyrimidine ring,
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wherein M', M? and M* are carbon and are substituted with (L),R', M® is
carbon, M® and M? are Independantly selacted from carbon and nitrogen
and If M® and/or M® Is carbon, the carbon Is substituted with (L)R"; and
[00048] R®and R*optionally join to form a ring of 5, 8, 7, or 8 atoms,
where the atoms In the ring are independently selected from 28, 24, O, S,
C=0, C=S8, S=0, SOz, C that s mono or dl-substituted with an R' group,
and N that is unsubstituted or substituted with an R’ group.

[00049] In another embodiment of the present invention, the MK-2
inhibiting compound Is one having the structure of formula |, except that R*
is an M-ring wherein ring M is an aromatic pyridine or pyrimidine ring,
wherein M', M® and M* are carbon and are substituted with (L),R', M® is
carbon, M2 and M® are Independently selected from carbon and nitrogen
and I carbon, the carbon ls substituted with (L),R’; and

[00050] R® and R*optionally Join to form a ring of 8 or 7 atoms, where
the atoms in the ring are independently selscted from 22, Z*, C=O, C that
is mono or di-substituted with an R! group, and N that is unsubstituted or
substituted with an R' group.

[000S1] in ancther smbodiment of the present invention, the MK-2
inhibiting compound is one having the structure of formula |, except that R*
is an M-ring, wherein ring M is an aromatic pyridine or pyrimidine ring,
wherein M', M® and M* are carbon and are substituted with (L),R’, M® is
carbon, M® and M® are Indapendently selected from carbon and nitrogen
and ¥ carbon, the carbon la substituted with (L),R; and

[00052] R®and R*optionally join to form a ring of 6 atoms, where the
atoms in the ring are independently selectad from 22, Z*, C=0, C that i
mono or di-substituted with an R' group, and N that Is unsubstituted or
substituted with an R' group.

[00053] In another ambodiment of the present invention, the MK-2
inhibiting compound is one having the structure of formula |, except that R*
ie an M-ring wherein ring M s an aromatic pyridine or pyrimidine ring,
wherein M', M® and M* are carbon and are aubstiiuted with {L),R", M® ls
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carbon, M® and M® are Independently seleciad from carbon and nitrogen
and If carbon, the carbon is substituted with (L),R"; and
R® and R* optionally Join to form a ring that Is selected from:
R1

I

H
Al
[00054] in ancther embodiment of the present invention, the MK-2
Inhibiting compound Is one having the structure of formuia I, except that R*
Is an M-ring, wherein ring M is an aromatic pyridine ring, wherein M', M°,
M* and M® are carbon and are substituted with (L),R', M® Is carbon, M? Is
nitrogen.
[00055] In another embodiment of the present invention, the MK-2
inhibiting compound Is one having the structure of formula i, except that R*
is an M-ring, wherein ring M is an aromatic pyrimidine ring, wherain M', M®
and M* are carbon and ere substituted with (L),R*, M® is carbon, M? and
M® are nitrogen.

+ )
ae

' {00056] In enother embodiment of the present invention, the MK-2

inhbblting compound I8 one having the etructure of formula |, except that R®
Is an M-ring wherein ring M ls an aromatic pyridine ring, wherein:

M, M®, M* and M are carbon and are substituted with (L),R";

M8 Is carbon; .

M® is nitrogen;

R fa selectad from -H, C1-Cs aikyl, Cz-Cs alkenyl, Cx-Cs alkynyi,
hydroxyl, C1-Ce alkoxy, Cz-Ce atkenyl-R", C1-Cs alkoxy-R", COR", COR,,
CO:zRs, CONHRs, N(R*)z, amino Cy-Cy aikyl, hydroxy C,-Cy alkyl, amino,
amino Cy-C, alkyHR’, C-Cq alkyl-NHR’, carbonitrile, SR'°, halo, NHR,
NR®*R®, NHR'-C1-Cq alkyl, NRER®-C:-Cy alkyl, nitro, cyano, O-R™, C,-C;
alkyl-OR"®, G;-Cy alkyl-COR", halo C1-C alkyl, aryl, heteroaryl,
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heterocyciyl, alkylaryl, alkythetsrocyclyl, alkylheteroaryl, asylalkyl,
heteroarylalkyl, heterocyclylalkyl, ar C,-C1o mono- and bicyclic cycioalkyl,
wherein aryl, heteroaryl, heterocyclyl, monc- and bicyclic cycloalkyl are
optionally substituted with one or more of the groups defined by R'%

R? RS, are each indapendently selected from -H, C;-Cg alkyl, C+-C,
alky-R'?, C;-Ce alky-N(R'™)2, CO:R™®, COR”, aryl, and arylalkyl, wherein
ary! and arylalkyl, are optionally substituted with one or more of the groups
defined by R™,;

R", R™ are each Independently selected from -H, hydroxyl, C,-Cs
alkyl, C4-Cp alkyl-R", C1-Cq alkyl-NH;R™, CORR", COR", C;-Cs alkyi-
CO:R"®, C1-Cy alkyl-=CONH-R'®, C4-Cq alky-CON(R'®)2, hydroxy C1-C
alkyl, halo C1-Cs alkoxy, halo C,-C, alkyl, SI(R™)zR", aryl, heteroaryl,
heterocyclyl, arylalkyl, and C4-C» mono- and bicyclic cycioalkyl, wherein
aryl, heteroaryl, heterocyclyl, and arylaikyl, are optionally substituted with
one or more of the groups defined by R'®;

R ie salected from -H, C4-Cq alkyl, C;-Cs aliaxy, hydroxyl, halo,
amino, NHR'™, N(R*), COR'® COzR", halo Ci-C, alkyl, aryl, heteroary,
heterocyclyl, heteroarylalkyl, and heterocyclylatkyl, wherein heterocyciyl,
heteroarylalkyl, and heterocyclylalkyl, are optionally substituted with one or
more of the groups defined by R™,;

R'? Is selected from -H, hydraxyl, oxo, C1-Ca alkyl, hydroxyl C,-Ce
alky-R!', C1-Cio alkoxy, amino, amino C4-C, alkyl-R?, NHR?, N(R7)s, Cy-
Ce alkyl-NHR', C1-Cs alkyl-NHR"R®, C-Cy alkyl-N(R%2, C:-Cs alkyl-R"",
Cy-Ca alkyi-CO:R'R", C;-Cy alikoxy-R"?, nitro, O-R™®, C=0, COR™,
CO4R", SRY, SOR", SOR™", NHSO,R™, C;-Cy alkyl-SR', halo, halo C;-
C4 alkyl, halo C1-C, alkoxy, hydroxy C1-C, alkyl, hydroxy Cy-C4 alkoxy,
aryl, heteroaryl, heterocyclyl, arylalkyl, heteroarylalkyl, hetsrocyclylalkyl,
and C4-C1o mono- and bicyclic cycloalkyl, wherain aryl, heteroaryl,
heterocyclyl, arylalkyl, heteroarylalkyl, and heterocyclylalkyl, and C-Cyo
mono- and bicyclic cycloalkyl are optionally substituted with one or more of
the groups defined by R'®;
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R"and R™ are each Independently selacted from -H, oxo, C1-Cq
alkyl, COR®, and aryi:

RS, A" are each independently selected from -H, aryl, arylalkyl,
wherein anyl, arylalkyl, are optionally substituted with one or more of the
groups defined by R™;

R is selected from -H, Cy-Cs alkyl, C1-Ce alky-R'®, NHR'®, aryl,
heteroarylalkyl, and heterocyclylalkyl, wherein aryl is optionally substituted
with one or more of the groups defined by R%;

R'® |a selected from -H, oxo, hydroxyl, C1-C1o alkyl, C1-C1o alkoxy,
amino, amino C-Ce alkyl, N(R™®)s, C:-Cs alky-N(R'),, CO:R®, SR™,
halo, halo C4-C, alkyl, aryl, heteroaryl, and heterocyclyl, wherein aryl,
heteroaryi, and heterocyclyl, are optionally substituted with one or more of
the groups defined by R™;

R'*and R® are sach Independently selected from -H, C-Cq alkyl,
heteroaryl, heterocyclyl, wherein aryl, heteroaryl, and heterocyclyl, are
optionally substituted with one or more of the groups defined by R™;

R* and R™ are each independently salected from —H and C:-Cy
alkyl;

R® Is selected from —H and C1-Cs alkyl;

R™ 13 selected from -H, C1-Cs alkyl, C-Cq alkoxy, CO;R®, halo,
and halo C,-C, alkyl;

R™ is selacted from -H, and Cy-Cy alkyl;

R™ Is selacted from -H, aryl, heteroaryl, heterocyclyl, alkylaryl,
arylalkyl, wherein aryl, heteroaryl, heterocyclyl, alkylaryl, and arylalkyl, are
optionally substituted with one or more of the groups defined by R™;

R* is selected from —H and halo; and

R, R®, R*, R¥ and R™ are each independently selected from an R’
group. .

[00057] In an embodiment of the present invention, the MK-2 inhibiting
compound Is one havingmestmeiumoﬂonnula |, except that R* Is an M-
ring wherein ring M le an aromatic pyrimidine ring, wherein:

M', M” and M* are carbon and are substituted with (L).R";
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M® Is carbon;

M2 and M? are nitrogen; .

R! is selected from -H, C1-Cq alkyl, C-Cs alkenyl, Cz-Cs alkynyl,
hydroxyl, C1-C alkoxy, C2-Cq alkenyl-R"", C,-Ce alkoxy-R'', COR™, COR,,
CO3zRe, CONHRe, N(R®)z, amino C;-C, alkyl, hydroxy Ci-C, alkyl, amino,
amino C4-Cq alkyl-R’, halo C;-C, alkyl, C1-Cs alkyl-NHR’, carbonttrile,
SR™, halo, NHR", NR®R®, NHR”-C;-C; alkyl, NR®R®-C,-Cs alky}, nitro,
cyano, O-R'%, C;-C, alkyl-OR", C;-Cs alky-COR", hala C1-C, alkyl, aryl,
heteroaryl, heterocyclyl, alkylaryl, alkyiheterocyclyl, alkythetsroaryl,
arylalkyl, heteroaryiakyi, heterocyciylalkyl, or C,-Cyp mono- and bicyclic
cycloalkyi, wherein aryl, hateroaryl, heterocyclyl, mono- and blcyclic
cycloakyl are of:tlonally substituted with one or more of the groups defined
by R'2

R”, R, are sach independently selected from -H, C1-Cy alkyl, C1-C,
alky-R", C1-Cs alkyl-N(R'™®), CO:R', CORY, aryl, and arylalkyl, wherein
aryl and arylalkyl, are optionally substituted with one or more of the groups
defined by R

R°, R' are each Independently selected from -H, hydroxyl, C1-Cs
alkyl, C1-Cq alkyl-R", C1-Cq alkyl-NH.R", CO:R", COR", C;-C¢ alky}-
CO2R', C;-Cy alkyl-CONH-R', C1-Cq alkyl-CON(R"®)2, hydroxy C1-Cs
alkyl, halo C,-Cq alloxy, halo C4-C, alkyl, SHR')R", aryl, heteroaryl,
hetefocyclyl, arytalkyl, and C4-C1o mono- and bicyclic cycioalkyl, whereln
aryl, heteroaryl, haterocyclyl, and arylalkyl, are optionally substituted with
one or more of the groups defined by R'®;

R"! ls selected from -H, C1-Cs alkyl, C4-Cs alkaxy, hydroxyl, halo,
amino, NHR'™, N(R™),, COR', CO:R", halo C1-C4 alkyl, aryl, heteroary,
heterocyclyl, heteroarylalkyl, and heterocyclylalkyl, wherein heteracyclyl,
hetercarylalkyi, and heterocyclylalkyl, are optlonally substituted with one or
more of the groups defined by R'®;

R'2 is selected from -H, hydraxyl, axo, C+-Cs alkyl, hydroxyl C4-Cq
alky-R"!, C1-C1o alkoxy, amino, amino G4-C; aliyl-R’, NHR?, N(R")z, Cs-
Ca alkyl-NHR, C1-Cq alkyl-NHR®R®, C-Cs alky-N(R")2, C1-Cy alkyl-R",
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C1-Ce alkyl-CO2R'R"*, Cy-Cy alkoxy-R", nitro, O-R™, C=0, COR",
CO.R'!, SR™, SOR", S0.R"', NHSO:R"", C-Cy alkyl-SR™, haio, halo C;-
C. akky, halo C4-C, alkoxy, hydroxy C4-C4 alkyl, hydroxy C,-C, alkoxy,
aryl, heteroaryl, heterocyclyl, arylalkyl, heteroarylalkyl, heterocyclylalkyl,
and C;-C1o mono- and blcychic cycioalkyl, wherein aryl, heteroaryl,
heterocyclyl, arylalkyi, heteroarylalkyl, and heterocyclylalkyl, and C4-C1o
mono- and bicyclic cycloalkyl are optionally substituted with one or moye of
the groupa defined by R'%;

R'*and R are each ndependently selected from -H, oxo, Cy-Cs
alkyl, COR™, and aryl;

. R'", R are each independently selected from -H, aryi, arylalkyl,
wherein aryl, arylalkyl, are optionally substitted with one or more of the
groups defined by R%; :

R is selected from -H, C;-Cs alkyl, C1-Cy alkyl-R'®, NHR', aryi,
heteroarylalkyl, and heterocyclylalkyl, wherein aryl is optionally substituted
with one or more of the groups defined by R*;

R 1s selacted from -H, oxo, hydroxyl, Cy-Cyo alkyl, C-C1g alkoxy,
amino, amino C1-Cq alkyl, N(R™)2, C+-Cs alky-N(R'),, CO.R®, SR?!,
halo, halo C1-C, alkyl, aryl, heteroaryl, and heterocyclyl, wherein aryl,
heteroaryl, and heterocyclyl, are optionally substittted with one or more of
the groups defined by R*;

R™and R™ are each Independently salected from -H, Cy-Cs alkyl,
heteroaryl, heterocyclyl, wherein aryl, heteroaryl, and heterocyclyl, are
optionally substituted with one or more of the groups defined by R™;

R®' and R are each Independently selected from —H and C;-Cs
alky; : '
R® is selected from —H and C,-Cy alkyi;

R* Is selected from -H, C,-Cg alkyl, C1-Cy alkoxy, COzR™, halo,
and halo C¢-C, alkyl;

R® s selected from -H, and C,-Cq alkyl;
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R is selected from -H, aryl, heteroaryl, heterocyclyl, alkylaryl,
arylalkyl, wherein aryl, heteroaryl, heterocyclyl, alkylaryl, and arylalkyl, are
optionally substituted with one or more of the groups defined by R*;

R™ Is selected from ~H and halo; and

RZ, R?, R*, R" and R™ are each independently selected from an R!
group.

[00058] In another embodiment, the present MK-2 inhiblting compound
has the structure shown In formula [l

Formmula Ili:
R1
\s.L)n R: RO
M —
£ _21\/32‘??*’
\ . ‘,'
ok A,
/
HS
wherein:

dashed lines Indicate optional single or double bonds;

2% and Z° are nitrogen, Z', Z* and Z° are carbon, and Join with 22
and Z° to form a pyrazole ring;

where dashed lines indicate optional single or double bonde;

M', M® and M* is carbon and Is substituted with (L),R', M® is
carbon, and each of M® and M® is Independently selected from nitrogen
and carbon, and if carbon, k Is unsubstituted or substituted with (L),R";

R! is selectad from -H, C1-Cs aliyl, Co-Cs alkenyl, Cz-Cq alkynyl,
hydroxyl, C1-Cs alkoxy, C-Cq alkenyl-R'!, C,-Cqs alkoxy-R"', COR",
COR?, CONHR’, N{R®)2, amino C4-Cy alkyl, hydroxy C;-C, alkyl, amino,
amino Cy-C, alkyl-R’, halo C;-C, alkyl, C1-Cy alkyl-NHR, C;-Cq alkyl-
N(R")s, carbonitrile, SR', halo, NHR?, NR®*R®, NHR’-C;-Cy alkyl, NR®R®-
C1-Cs alkyl, nitro, cyano, O-R™, C;-C; alky-OR", C4-Cs alkyl-COR", ary,
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heteroaryl, heterocyclyl, alkylaryl, aikylheterocyclyl, alkyiheteroaryl,
arylalkyl, heteroarylalkyi, heterocyciylalkyl, or C+-C1o mono- and bicycilc
cycloaliyl, wherain aryl, hetsroaryl, heterocyclyl, mono- and bicyclic
cycloalkyl are optionally substituted with one or more of the groups defined
by R

R? and R? are each independently selected from -H, C;-Cq alkyl, C;-
Cs alkyl-R'"", G1-Ca alkyl-N(R %)z, CO:R", COR", ary}, and arylalkyi,
wherein aryl and arylalkyl, are optionally substituted with one or more of
the groups defined by R*®;

R’ and R'? are each indapendently selected from -H, hydroxyl, C;-
Ce alkyl, C1-Cy alkyl-R", C-Cs alky-NH;R"™, CO:R", CORY, C,-Cy alkyl-
CO4R"®, C1-Cg alky-CONH-R", C1-Cq alicy-CON(R %)z, hydroxy C1-C,
alkyl, halo C1-Cq alkoxy, halo C1-C: aliyl, SI(R'):R"Y, aryl, heteroary),
heterocyclyl, arylalkyl, and C1-C4o mono- and bicyslic cycioalkyl, wherein

aryl, heteroaryl, hetomcyclyl and arylalkyl, are optionally substituied with
one or more of the groups defined by R'®;

R" Is selected from -H, C,-Cq alkyl, C1-Ce anmy hydroxyl, halo,
amino, NHR'3, N(R'%);, COR'3, COgR", halo C1-C, alkyl, aryl, heteroary,
heterocyolyl, heteroarylalkyl, and heterocyclylatkyl, wherein heterocyolyi,
heteroarylalkyl, and heterocyclylalkyl, are optionally substituted with one or
more of the groups defined by R';

R is selected from -H, hydroxyl, oxo, C1-Cs alkyl, hydroxyl C1-Cq
alky+R!", C;-Cyo alkoxy, amino, amino C;-C, alkyl-R’, NHR?, N(R")z, C1-Cq
alkyl-NHR?, C-Cy aliky-NHR"R", C-Cq alky-N(R®)2, C1-Cy alkyl-R"", C1-Cy
alkyl-CO;R'R"Y, C1-Cq alkoxy-R'!, nitro, O-R'®, C=0, COR", CO.R"!,
SR, SOR", SO;R™, NHSOzR'?, C1-Cq alkyl-SR'®, halo, halo C,-C; alkyl,
halo C4-C, alkoxy, hydroxy C1-C, alkyl, hydroxy C;-C, alkoxy, aryl,
heteroaryl, heterocyolyl, arylalkyl, heteroaryiaikyl, heterocyolylalkyl, and
C1-C1o mono- and bicyclkc cycloalkyl, wherein aryl, hetsroaryl, heterocyclyl,
arylalkyl, heteroarylalicyl, and heterocyclylalkyl, and C;-C1o mono- and
bicyclic cycioalkyl are optionally subetituted with one or more of the groupa
defined by R'%;
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R and R' are sach independently selected from -H, oxo, C;-Cs
alkyl, COR®, and ary!;

R'® and R"® are sach independently selected from -H, aryl, arylalkyl,
wherelin aryl, arylalkyl, are optionally substitutad with one or more of the
groupa defined by RY;

R" Is selected from -H, C;-Cq alkyl, C1-Cy alkyl-R™®, NHR™, aryl,
heteroarylalkyl, and heterocyclylalkyl, whereln aryl is optionally substituted
with cne or more of the graups defined by R™;

R" I8 selected from -H, oxo, hydroxyl, C1-C1o alkyl, C1-Cio alkoxy,
amino, amino C1-Cq alkyl, N(R'%), C1-Cs alkyl-N(R'®),, CO:R%, SR?!,
halo, halo C4-C, alkyl, aryl, heteroaryi, and heterocyclyl, wherein aryl,
heteroaryl, and heterocyclyl, are optionally substituted with one or more of
the groupe defined by R**;

R'® and R® are each independently selected from -H, C-Cs alkyl,
heteroaryl, heterocyclyl, wherein aryl, heteroaryl, and heterocyclyl, are
optionally substituted with one or more of the groups defined by R™;

R® and R are each independently selected from —H and C1-Ca
alkyl;

R is selacted from —H and C;-Cs alkyi;

R* Is salected from -H, C;-Cq alkyl, C1-Cs alkoxy, CO-R™, halo,
and halo C4-C, alkyl;

R™ Ja selected from -H, and C;-Cy alkyl;

R™ is eslected from -H, aryl, heteroaryl, heterocyclyl, alkylaryl,
arylalkyl, whereln aryl, heteroaryl, heterocyciyl, alkylaryl, and arylalkyl, are
optionally substituted with ane or more of the groups defined by R*;

R™ is selacted from —H and halo;

R, R?, R*, R and R™ are each independently selected from an R
group;

nis 0; and

R® and R* optionally join to form a ring structure thet is selected
from:
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[00059] The MK-2 Inhibiting compounds that are described in formulas
I-ll, and In Tables | and Il can be made by the methods that are described
in the Examples below. Compounds that are not deecribed specifically in
the Examples can be made by reference to the methods used In the
Examples, but with the substitution of starting compounds that are sultable
for the compound that is desired. '
[00080] The prasent invention aleo Includes a methad of inhibiting
mitogen activated protein kinase-activated protein kinase-2, the method
comprising contacting a mitogen activated protein idnase-activated protein
kinase-2 with one or more of any of the MK-2 inhibiting compounds
described hereln. In one embodiment, the contacting of MK-2 with an MK-
2 Inhibitory compound takes place inside a cell. The cell can be one of
any type of organism, but Is preferably an animal cell. Contacting can
occur in vitro or in vivo, and the cell can be a living cell, or It can be non-
Iiving. When the contacting Is carried out in vitro, the cell can be attached
to other cells, or It can be a single csll, or clump of ceils In suspension or
on a solid medium. When the contacting Is carrled out in vivo, the MK-2
inhibitory compound can be administered as described below.
[00081] In one embodiment, the preeent invention provides a method
for treating or preventing an MK-2 modulated disease or disorderin a
subject, the method comprises coniacting a mitogen activated protein
kinase-activated protein kinase-2 in a subject with one or more of the MK-

2 inhibiting compounds that are described herein. A preferred MK-2
inhibiting compound for the present method Is ohe having the structure
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described by formula I. In another perferred embodiment, the MK-2
inhibiting compound Is one having the structure described by formula |1
[00082] The present invention also Includes a method of inhibiting
mitogen activated proteln kinase-activated proteln kinase-2 in a subject In
need of auch Inhibitlon, the method comprising administering to the subject
one or more of the MK-2 inhibiting compounds described hersin.

[00083] The present invention also inciudes a method of preventing or
treating a TNFa mediatad disease or disorder in a subject, the method
comprising administering to the subject an effective amount of one or more
of the MK-2 Inhbiting compounds describad herein. In a preferred
embaodiment, the subject i one that Is In need of such prevention or
treatment.

[00064] The pressnt methods can be practiced by the administration of
any ons or more of the present MK-2 inhibiting compounds. 1t is preferred
tht the MK-2 inhibiting compound Is one having an MK-2 1Cs of less than
about 10 uM, in an in vitro assay of MK-2 Inhibltory activity, more
preferred is a compound having an MK-2 ICs of less than about 1.0 uM,
yet more preferred is a compound having an MK-2 ICg of less then about
0.5 M.

[00065) |t should be understood that the base forms, salts,
phamacsutically acceptable salts, and prodriigs of the compounds that
are described hereln, as well as lsomeric forms, tattomers, racemic
mixtures of the compounds, and the Ilke, which have the same or similar
activity as the compounds that are described, are to be considered to be
Included within the description of the compound.

[00068] The MK-2 Inhiblting activity of any of the compounds described
heraln can be detarmined by any one of several methods that are well
known to those having sldll in the art of enzyme activity testing. One such
method ls described In detall In the general methods section of the
examples. In addition, the efficacy of any one of the present MK-2
inhiblting compounds In therapeutic applications can be determined by
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testing for Inhibltion of TNFa production in cell culture and in animal modet
assays. In general, it is prefemed that the MK-2 inhibiting compounds of
the present invention be capable of Inhbbiting the production and/or the
release of TNFa In cell cultures and in animal models.

[00067] In the present method, the MK-2 Inhibiting compounda that are
described herein can be used as inhibitors of MAPKAP kinase-2. When
this inhibition is for a therapeutic purpose, one or more of the presant MK-
2 Inhibltory compounde can be administered to a subject that is In need of
MK-2 Inhibition. As used herein, a "subject in need of MK-2 inhibition" Is a
subject who has, or who ls at risk of contracting a TNFa medlated disease
or disorder. TNFo mediated diseases and disorders are described In more
detall below.

[00068] As described above, in an embodiment of the present method,
a subject in need of prevention or treatment of a TNFo. mediated disease
or disorder Is treated with one or more of the present MK-2 inhibiting
compounds. In one embodiment, the subject Is treated with an effective
amount of the MK-2 Inhibiting compound. The effective amount can be an
emount that Is sufficlent for preventing or treating the TNFa mediated
disease or dieorder.

[00080] The MK-2 inhibiting compound that Is used in the subject
method can be any MK-2 inhiblting compound that Is described herein.
[00070] In the subject method, the MK-2 Inhiblting compound can be
used in any amount that is an effective amount. It is preferred, however,
that the amount of the MK-2 inhiblting compound that [s administered is
within a range of about 0.1 mg/day per kllogram (kg) of the subject to
about 1500 mg/day/kg. It le more preferred that the amount of the
compound Is within a range of about 1 mg/day/kg to about 500 mg/day/kg.
An amount that Is within a range of about 10 mg/day/kg to about 400
mg/day/kg, is even more preferred.

[00071] When the term "about® Is used herein in relation to a dosage
amount of the MK-2 Inhiblting compound, It is to be understood to mean an
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. amount that is within = 10% by welght of the amount or range that is

described. By way of example, *about 0.1 - 10 mg/day” includes all
dosages within 0.9 to 11 mg/day.

[00072] In an ambodiment of the present Invention, a therapeutic
compoaition le providad that contains at least one of the MK-2 inhiblting
compounds that are described herein. A preferred therapeutic
composition containe a therapeutically effective amount of a compound
that ls described by fomula |. In another embodiment, a prefermad
therapeutic compoeition is one having an MK-2 inhibiting compound that s
described by formuiz II.

[00073] In another embodiment of the present invention, a
phamaceutical composlition that contains one or more of the preaent MK-2
inhibitors can be administered to a subject for the prevention or treatment
of a TNFa mediated disease or disorder. The pharmaceutical composltion
includes an MK-2 Inhibitor of the present invention and a pharmeacsutically
acceptable carrier. A preferrad MK-2 inhibitor for use in the
phamaceutical composition is described by formula I. In another
embodiment, a preferred phamaceutical composition is one having an
MK-2 inhiblting compound that Is described by formula 11

[00074] In another embodiment, a kit can be produced that is sultable
for use in the prevention or treatment of a TNFa mediated disease or
disorder. The kit comprises a dosage form compriaing at least one of the
MK-2 Inhibitors that is described herein in an amount which comprises a
therapeutically effective amount.

[00075] As used herein, an "effective amount' means the dose or
effective amount to be administered to a patlent and the frequency of
administration to the subject which Is readlly determined by one or
ordinary skill In the art, by the use of known tachniques and by observing
results obtained under analogous clrcumstances. The dose or-effective
amount to be administared to a patient and the frequency of administration
to the subject can be readlly determined by one of ordinary skill in the art
by the usa of known techniquee and by observing reeults obtained under
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analogous circumstances. In detemining the effective amount of dose, a
number of factors are considerad by the attending diagnosticlan, including
but nat limited fo, the potency and duration of action of the compounds
used, the nature and sevetity of tha iliness to be treated, as well as the
sax, age, welght, general health and individual responelveness of the
patient to be treated, and other relevant circumstances.

[00078] The phrase "therapeutically-effective” indicates the capability of
an agent to prevent, or Improve the severity of, the disarder, whila avolding
adverse side effects typically assoclated with altemative theraples. The
phrase “therapeutically-affactive” Is to be understood to be equivalent to
the phrase "effective for the treatment, prevention, or inhibltion*, and both
are Intended to qualify the amount of the MK-2 inhibitory compound for
use In therapy which will achleve the goal of iImprovement in the aeverily of
pain and inflammation and the frequency of incidence over treatment,
while avolding adverse side effects typically assoclated with altemative
therapies.

J00077] Those skilled In the art will appreciate that dosages may aleo be
determined with guidance from Goodman & Gokiman's The
Pharmecological Basis of Therapeutics, Ninth Edition (1986), Appendix 11,
pp. 1707-1711.

[00078) The frequency of dose will depend upon the half-life of the
active components of the composahion. ¥f the active molecules have a
short half Iife (8.g. frorn about 2 to 10 hours) It may be necessary to give
one or more dosas per day. Altemnatively, if the active molecules have a
long half-ife (s.g. from about 2 to about 15 days) lt may only be nacessary
to give a dosage once per day, per waeek, or even once every 1 or 2
montha, A praferred dosage rate ls to adminlater the dosage amounts
described above to a subject once per day.

[00078] Dally doaages can vary within wide limits and will be adjusted to
the individual requirements in each particular case. In general, for
administration to adults, an appropriate dally dosage has been described
above, although the limits that were Identified as being preferred may be
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exceaded if expedient. The daily dosage can be administered as a single
dosage or in divided dosages.

[00080] For the purposes of caiculating and expressing a dosage rate,
all dosages that are expressad hereln are calculated on an average
amount-per-day basls Imespectiva of the dosage rate. For example, one
100 mg dosage of an MK-2 inhibitor taken once every two days would be
expressed as a dosage rate of 50 mg/day. Similarly, the dosage rate of an
ingredient where 50 mg I8 taken twice per day would be expressed as a
dosage rate of 100 mg/day. ,
[00081] For purposes of calkculation of dosage amounts, the welght of a
normal adult human will be assumed to be 70 kg.

[00082] When the MK-2 Inhibltor is supplied along with a )
pharmaceutically acceptable carrier, the pharmaceutical compositions that
are described above can be formed. Pharmaceutically acceptable carnlers
Include, but are not limited to, physiological saline, Ringer's, phosphate
solution or buffer, buffered saline, and other cariers known In the art.
Pharmaceutical compositions may also include stabillzers, antl-oxidants,
colorants, and diluents. Pharmaceutically acceptable cariers end
additives are chosen such that skde effects from the pharmaceutical
compound are minimized and the performance of the compound is not
canceled or Inhibited to such an extent that treatment Is Ineffective.
[00083] The term “pharmacologically effective amount” shall mean thet
amount of a drug or pharmaceutical agent that will elick the blological or
medical esponse of a tissue, system, animal or human that is being
sought by a researcher or cliniclan. This amount can be a therapeutically
effective amount.

[00084] The term "pharmaceutically acceptable® is used herein to mean
that the modified noun Is appropriate for use in a pharmaceutical product.
Phamaceutically acceptable cations include metallic lons and organic
lons. More preferred metallic ions Include, but are not imited to,
appropriate alkall metal salts, alkaline earth metal salts and other
physiological acceptable metal ions. Exsmplary ions include aluminum,
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calcium, lithium, magnesium, potasslum, sodium and zinc in their usual
valences. Preferred organic lons include protonated tertiary amines and
quatemary ammonium cations, Including in part, trimethylamine,

_diethylamine, N,N-dibenzylethylenediamine, chioroprocains, chofine,

diethanolamine, ethylenediamine, meglumine (N-methyiglucamine) and
procaine. Exemplary phammaceutically acceptable acids include, without
limRation, hydrochioric acid, hydroiodic acid, hydrobromic acid, phosphoric
acid, sulfuric acld, methanesulfonic acld, acetic acid, formic acld, tartaric
acid, maleic acld, malic acid, citric acid, leociiric acid, succinic acld, lactic
acld, gluconic acid, glucuronic acid, pyruvic acid oxalacstic acid, fumaric
ackd, proplonic acid, aspartic acld, glutarnic acld, benzolc acld, and the
like.

[00085] Also included In the compounds and compositions of the
Invention are the isomeric forme and taulomers and the phamaceuticaliy-
acceptable salts of the present MK-2 Inhibltors. llustrative
pharmaceutically acoeptable saits are prepared from formic, acetic,
proplonie, succinic, glycolic, gluconic, lactic, melic, tartaric, chiric, ascorbic,
glucuronic, malelc, fumaric, pyruvic, aspartic, glutamic, benzolc,
anthranllic, mesylic, stearic, salicylic, p-hydroxybenzoic, phenylacetic,
mandelic, embonic (pamoic), methanesulfonic, ethanesulfonic,
benzenssulfonic, pantothenic, toluenssulfonic, 2-hydroxyethanesulfonic,
sulfaniiic, cyclohexylaminosulfonic, algenic, B-hydroxybutyric, galactaric
and galacturonic acids.

[00088] Suitable pharmaceutically-accepiable base addition salts of
compounds of the prasent invention Include metaliic ion salts and organic
lon salts. More preferred metallic ion salts Include, but are not limited to,
appropriate alkali metal (Group |A) salts, alkaline earth metal {Group lIA)
salts and other physiological acceptable metal lons. Such salts can be
made from the lons of aluminum, calcium, lithium, magnesium, potasaiurn,

‘sodlum and zinc. Prefemed organkc salts can be made from tertfary

amines and quatemnary ammonium salts, including In par, trifluoroacatate,
trimethylamine, diethyiamine, N, N'-dibenzylethylenediamine,
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chloroprocaine, choline, diethanolamine, ethylenadiamine, meglumine (N-
methyiglucamine) and procaine. Al of the above salts can be prapared by
those skilled in the art by conventional means from the corresponding
compound of the present invention.

[00087] The method of the present invention is ueeful for, but not limlted -
to, the prevention and/or treaiment of diseasas and disorders that are
mediated by TNFa and/or mediated by MK-2, including paln, inflammation
and/or arthritis. For example, the compounds described harein would be
useful for the treatment of any Inflammation-related disorder described
below, such.as an anaigesic In the treatment of pain and headaches, or as
an antipyretic for the treaiment of fever. The compounds deacribed herein
would also be useful for the treatment of an inflammation-related disorder
in a subject suffering from such an Inflammation-associated disorder.
[00088] As used herein, the terms “treating”, “treatment”, “treated”, or
*to treat,” mean to alleviate symptoms, eliminate the causation either on a
temporery or permanent basls, The term "treatment” includes alleviation,
elimination of causation of pain and/or Inflammation aasociated with, but
not limited to, any of the diseases or disorders described herein. The
terms “prevent”, “prevention”, "prevented”, or “to prevent,” mean to prevent
or to slow the appearance of symptoms assoclated with, but not limited to,
any of the diseases or disorders described herein.

[00088) in preferred embodiments, the methods and compositions of
the present invention encompass the prevention and/or treatment of paln,
Inflammation and inflammation-related disorders.

[00080] In other preferred embodiments, the methods and compositions
of the present invention encompass the treatment of any one or more of
the disorders selected from the group conslsting of connective tissue and
joint disorders, neoplasia disorders, cardiovascular disorders, otic
disorders, ophthaimic disorders, respiratory disorders, gastrointastinal
disorders, anglogenesis-related disorders, Inmunological disorders,
allergic disorders, nutritional disorders, infectious diseases and disorders,
endocrine disorders, metabolic disorders, neurological and
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neurodegenerative disorders, psychiatric disorders, hepetic and billary
disorders, musculoskeleial disorders, genltourinary disorders, gynecologic
and obstetric disorders, Injury and trauma disordere, surgical disorders,
dental and oral disorders, sexual dysfunction disorders, dermatologic
disorders, hematological disorders, and polsoning disorders.

[00091] As used herein, the terms "neoplasla” and “neoplasia disorder”,
used Interchangeably herein, refer to new celi growth that results from a
loss of responsiveneas to normal growth controls, e.g. to "neoplastic” cell
growth. Neoplasia Is also used interchangeably herein with the term
“cancer” and for purposes of the present invention; cancer la one subtype
of neoplasla. As used herein, the term "neoplasia disorder” also
encompasees other cellular abnormalities, such as hyperplasia,
metaplasia and dysplasla. The terms neoplasla, metaplasia, dysplasia
and hyperplasia can be used Interchangeably herein and refer generally to
cells experiencing abnormal cell growth.

[00092] Both of the terms, "neoplasla” and “neoplasia disorder”, refer to
a “neoplasm® or tumor, which may be benign, premalignant, metastatic, or
malignant. Also encompassed by the present invention are benign,
premalignant, metastaiic, or malignant neoplasias. Also encompassed by
the present invention are benign, premalignant, metastatic, or malignant
tumors. Thus, all of benign, premalignant, metastatic, or malignant
neoplasia or tumors are encompassed by the present invention and may
be referred to Interchangeably, as neoplasla, neoplasms or neoplasia-
related disorders. Tumors are generally known in the art to be a mass of
neopiasia or "neoplastic® cells. Although, it is to be understood that even
one neoplastic cell Is considered, for purposes of the present Invention to
be a neoplasm or altematively, neoplasla. .

[00083] In etill other prefermed embodimenta, the methods and
compositions of the present invention encompass the prevention and
treatment of the connective tissue and joint disorders selected from the
group consisting of arthritis, rheumatoid arthritls, spondyloarthopathles,
gouty arthritis, lumbar spondylarthrosis, campal tunnel syndrome, canine
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hip dyeplasia, systemic lupus erythematosus, juvenile arthritis,
ostaoarthritis, tendonitis and bursitis.

[00084] In other preferred embodiments, the methods and compositions
of the present invention encompass the prevention and treatment of the
neoplasia disordera selected from the group consisting of acral lentiginous
melanoma, actinic keratosee, adenocarcinoma, adenokd cycstic
carcinoma, adenomas, familial adenomatous polyposis, familial polyps,
colon polyps, polyps, adenosarcoma, adenosquamous carcinoma,
adrenocortical carcinoma, AlDS-related lymphoma, anal cancer, astrocytic
tumors, bartholin gland carcinoma, basal cell carcinoma, bile duct cancer,
bladder cancer, brain stem glioma, brain tumore, breast cancer, bronchial
gland carcinomas, caplilary carcinoma, carcinoids, carcinoma,
carcinosarcoma, cavemous, central nervous system lymphoma, cerebral
astrocytoma, cholangiocarcinoma, chondosarcoma, chorlod plexus
pepllioma/carcinoma, clear cell carcinoma, akin cancer, braln cancer,
colon cancer, colorectal cancer, cutaneous T-cell lymphoma,
cystadenoma, endodermal sinus tumor, endometrial hyperplasia,
endometrial stromal sarcoma, endometriold adenocarcinoma, ependymal,
epllhélold. esophageal cancer, Ewing's sarcoma, extragonadal germ cell
tumor, fibrolamellar, focal nodular hyperplasia, gallbladder cancer,
gastrinoma, gern cell tumores, gestational trophoblastic tumor,
glloblastoma, glioma, glucagonoma, hemangiblastomas,
hemangloendothelioma, hemangiomas, hepatic adenoma, hepatic
adenomatosis, hepatocellular carcinoma, Hodgldn's lymphoma,
hypopharyngeal cancer, hypothalamic and visual pathway gllomna,
insulinoma, Intaspithelial neoplasia, Interephhelial squamous cell
neoplasia, intraocular melanoma, invasive aqu'amoua cell carcinoma, large
cell carcinoma, lalet cell carcinoma, Kaposl's sarcoma, kidney cancer,
laryngeal cancer, leiomyosarcoma, lentigo maligna melanomas, leukemia-
related disorders, lip and oral cavity cancer, liver cancsr, lung cancer,
lymphoma, malignant mesothelial tumors, malignant thymoma,
medulloblastoma, medulloepithelioma, melanoma, meningeal, mericel cell
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carcinoma, mesothelial, metastatic carcinoma, mucoepidermold
carcinoma, multiple myeloma/plasma cell neopiasm, mycosis fungoides,
myelodysplastic syndrome, myeloproliferative disorders, nasal cavity and
paranasal sinus cancer, nasopharyngeal cancer, neuroblastoma,
naurcapithellal adenocarcinoma nodular melanoma, non-Hodgkin's
lymphoma, oat cell carcinoma, oligodendroglial, oral cancer,
oropharyngeal cancer, osteosarcoma, pancreatic polypeptide, ovarian
cancer, ovarlan germ cell tumnor, pancreatic cancer, paplilary serous
adenocarcinoma, pineal cell, piuitary tumors, plaamacytoma,
pseudosarcoma, puimonary blastoma, parathyroid cancer, penile cancer,
pheochromocytoma, pineal and supratentorial primitive neuroectodermal
tumors, pitultary tumor, plasma cell neoplasm, pleuropuimonary blastoma,
prostate cancer, rectal cancer, renal cell carcinoma, reinoblastoma,
rhabdomyosarcoma, sarcoma, serous carcinoma, small cell carcinoma,
small intestine cancer, soft tissue carcinomas, somatostatin-secreting
tumor, squamous carcinoma, squamous cell carcinoma, submesothelial,
superficlal spreading melanoma, supratentorial primitive neuroectodermal
tumors, thyrold cancer, undifferentiatied carcinoma, urethral cancer,
uterine sarcoma, uveal melanoma, vemucous carcinoma, vaginal cancer,
vipoma, vulvar cancer, Waldenstrom's macroglobulinemia, wall
differentiated carcinoma, and Wiim's tumor.

[00095] in other prefermed embodiments, the methods and compositions
of the present invention ancompass the prevention and treatment of the
candiovascular disorders selected from the group consisting of myocardial
Ischemia, hypertension, hypotension, heart arhythmias, puimonary
hypertension, hypokalemia, cardlac lschemila, myocardial Infarction,
cardiac remodeling, cardiac flbrosls, myocardial necroals, aneurysm,
arterial fibrosis, embolism, vascular plaque inflammation, vascular plaque
rupture, bacteriaHnduced Inflammation and viral induced Inflammation,
edema, swelling, fluld accumulation, cirthesls of the liver, Bartter's
syndrome, myocarditis, arteriosclerosia, atherosclerosis, calcification (such
as vascular caicification and valvar caiclfication), coronary artery digeass,
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heart fallure, congestive heart fallure, shock, arrhythmia, left ventricular
hypertrophy, angina, dlabetic nephropathy, kidney failure, eye damage,
vascular dieeases, migraine headaches, aplastic anemia, cardlac damage,
diabetic cardlac myopathy, renal Insufficlency, renal injury, renal
arteriopathy, peripheral vascular disease, left ventricular hypertrophy,
cognitive dysfunction, stroke, and headache.

[00098] In other prefermad ambodiments, the methods and compositions
of the present invention encompass the prevention and treatment of the
metabolic disorders selected from the group consiating of obeslty,
overwelight, type | and type |l diabetes, hypothyroidiam, and
hyperthyroidism.

[00097] In other preferred embodiments, the methods and compositions
of the present invention encompass the prevention and treatment of the
respiratoiy disorders selected from the group consisting of asthma,
bronchitis, chronic obstructive pulmonary diesase (COPD), cystic fibrosis,
pulmonary edema, pulmonary embollsm, pneumonia, pulmonary
sarcolsosls, silicosls, puimonary fibrosis, respiratory faliure, acute
reapiratory distress syndrome and emphysema.

[00068] |n other preferred embodiments, the mathods and compositions
of the present invention encompass the prevention and treatment of the
anglogenesis-related disorders selected from the group consisting of
angiofibroma, neovascular glaucoma, arteriovenous malformations,
arthritis, osler-waber syndrome, atheroeclerotic plaques, psoriasis, comeal
graft neovascularization, pyogenic granuloma, delayed wound healing,
retrolental fibroplaslas, dlabetic retinopathy, sclerederma, granulations,
solid tumors, hemangloma, trachoma, hemophllic joints, vascular
adheslons, hypertrophic scara, age-related macular degeneration,
coronary artery disease, stroke, cancer, AIDS complications, uicers and
infertfiity.

[00068@] In other preferred embodiments, the methods and compositions
of the present Inventlon encompass the prevention and treatment of the
Infectious diseasses and disorders selected from the group consisting of
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viral infections, bacterial infections, prion infections, apirochetee Infections,
mycobecterial infections, rickettslal infections, chlamydial infections,
parasitic infections and fungal infections.

[000100] In etili further embodiments, the methods and compositions of
the present invention encompags the prevention and treatment of the
infectious dieeases and disorders selected from the group consisting of
hepatitls, HIV (AIDS), small pox, chicken pox, common cold, bacterial
infiuenza, viral influenza, warts, oral herpes, ganital herpes, herpes
simplex Infections, herpes zoster, bovine spongiform encephalopathy,
septicemia, streptococcus infections, staphylococcus infections, anmthrax,
severe acquired respiratory syndrome (SARS), malaria, African sleeping
sickness, yallow fevar, chlamydla, botullsm, canine heartwom, rocky
mountain spotted fever, lyme disease, cholera, syphills, gonorthea,
encephalitis, pneumonia, conjunctivitls, yeast infections, rables, dengue
fever, Ebola, measles, mumps, rubella, West Nile virus, meningitle,
gastroenteritis, tuberculosls, hepatitls, and scarlet fever.

[000101] In other preferred embodiments, the methods and compositions
of the present invention encompass the prevention and treatment of the
neurological and neurodegenerative disorders selectsd from the group
consisting of headaches, migraine headaches, Alzheimer's disease,

. Parkinson’s disease, dementla, memory loss, seniiity, amyotrophy, ALS,

amnesia, eetzures, multiple sclerasis, muscular dystrophles, epilepsy,
schizophrenia, depression, anxiety, attention deficit disorder, hyperactivity,
bulimia, anorexia nervosa, anxiety, autism, phobias, spongiform
encephalopathies, Creutzfeldt-Jakob disease, Huntington's Chorea,
lschemla, obsessive-compulsive disorder, manie depression, bipolar
disorders, drug addiction, alcoholism and smoking addiction.

[000102] |n other preferrad ambodiments, the methods and composltions
of the present Invention encompass the prevention and treatment of the
dematologicel disorders selected fram the group consisting of acne,

_ peoriasis, eczema, bums, polson Ivy, polson oak and dermatitis.
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[000103] In other prefemred embodiments, the methods and compositions
of the presant invention encompaas the prevention and treatment of the
surgical disorders selected from the group consisting of pain and swelling
following surgery, infection following surgery and inflammation following
surgery.

[000104] In other preferred embodiments, the methods and compositions
of the present invention encompass the prevention and treatment of the
gastrointestinal disorders selected from the group consisting of
inflammatory bowe! diseass, irtable bowel syndrome, Crohin's dissase,
gastritis, imitable bowel syndrome, diarthea, constipation, dysentery,
ulcerative colitis, gastric eaophagea! reflux, gastric uicers, gastric varices,
ulcers, and heartbum.

[000105] in other preferred embodiments, the methods and compositions
of the present invention encompass the prevention and treatment of the
otic disorders aelected from the group congisting of otic pain, iInflammation,
otorrhea, otalgia, fever, otic bleeding, Lermoyez's syndrome, Meniere's
disease, vestibular neuronitis, banign paroxysmal positional vertigo,
herpes zoater oticus, Ramsay Hunt's syndrome, viral neuronitie,
ganglionitls, geniculate herpes, labyrinthitis, purulent labyrinthitis, viral
endolymphatic labyrinthitis, perilymph fistulas, nolse-induced hearing ioss,
presbycusls, drug-induced ototoxicity, acoustic neuromas, aerctitis media,
infectious myringltis, builous myringftis, otitls media, otitls media with
effusion, acute otitis mediia, secretory otitis meciia, serous otitis media,
acute mastoiditis, chronic ofitls media, oiitis extema, otosclerosis,
squamous cell carcinoma, basal cell carcinoma, nonchromatfin
paragangliomas, chemodectomas, globus jugulare tumors, giobus
tympanicum tumors, extemal oiftis, perichondritie, aural eczematoid
dematitis, malignant external otitis, subperichondrial hematoma,
ceruminomas, impacted cerumen, sebaceous cysts, osteomas, kelolds,
otaigia, tinnitus, vertigo, tympankc membrane infection, typanitis, otic
furuncles, otorthea, acute mastoiditis, petroaltie, conductive and
sensorineural hearing loss, epidural abscess, lateral sinus thrombosis,
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subdural empyema, otitic hydrocephalus, Dandy's syndrome, bullous
myringltis, corumen-impacted, diffuse extamal dtitis, foreign bodies,
keratoais obturans, otic neoplasm, otomycosis, trauma, acute barotitis
media, acute éustachian tube obstruction, post-otic aurgery, postsurgical
otalgla, cholesteatoma, conductive and sensorineural hearing loss,
epidural abecess, lateral sinus thrombosis, subdural empyama and ofitic
hydrocaphalus.

[000106] in other prefermed embodiments, the methods and compositions
of the present invention encompass the preverntion and treatment of the
ophthalmic disorders selected from the group consisting of retinopathies,
uveitis, ocular photophobla, acute injury to the eye tiasus, conjunctiviils,
age-felated macular degeneration dlabetic retinopathy, detached retina,
glaucoma, vitelliform macular dystrophy type 2, gyrate atrophy of tha
chorold and retina, conjunctivitis, comeal Infection, fuchs’ dystrophy,
iridocomeal endothellal syndrome, keratoconus, lattice dystrophy, map-
dotfingerprint dystrophy, ocular herpes, pteryglum, myopia, hyperopla,
and cataracts. .

[000107] In other preferred embodiments, the methods and compositiona
of the present Invention encompass the prevention and treatment of
menstrual cramps, kidney stones, minor Injuries, wound healing, vaginitis,
candidiasis, sinus headaches, tension headaches, dental pain, periarteritis
nodosa, thyrolditis, myasthenia gravis, multiple sclercsls, sarcoidosis,
nephrotic syndrome, Bahcet's syndrome, polymyositis, gingivitia,
hypereeneltivity, sweiling occurring after injury, cloeed head injury, liver
disease, and endometriosis.

[000108] As ueed hereln, the terms "TNFa medieted disease or disorder”
are meant to include, without Iimitation, each of the symptoms or diseases
that are mentioned above.

[000109] The termn "sublact" for purposas of treatment includes any
human or animal subject who Is In need of the prevention of or treatment
of any one of the TNFa mediated dlecases or dieorders. The subject is
typically a mammal. “Mammal®, as that term is used herein, refers to any
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animal classified as @ mammal, Including humans, domestic and fearm
animals, and zoo, sports, or pet animals, such as dogs, horses, cats,
cattle, etc., Preferably, the mammal Is a human.

[000110] For methods of prevention, the aubject is any human or animal
subject, and preferably Is a subject that is in need of prevention and/or
treatment of a TNFa medlated diseases or disordere. The subject may be
a human subject who is at risk of obtaining a TNFa mediated disease or
disorder, such as those describad above. The subject may be at risk due
to genetic predisposition, sedentary lifestyle, diet, exposure to disorder-
causing agents, exposure {o pathogenic agents and the like.

[000111] The subjlect pharmaceutical compositions may be administered
enterally and parenterally. Parenteral administration Includes
subcutaneous, intramuscular, intradermal, intramammary, intravenous,
and other administrative methods known in the art. Enteral administration
includes solution, tablets, sustained release capsules, enteric coated
capsules, and syrups. When administered, the phamaceutical
composition may be at or near body temperature.

[000112] In particular, the phamaceutical compositions of the present
invention can be edministered oralty, for example, as tablets, coated
tablets, dragees, troches, lozenges, aqueous or olly suspensions,
dispersible powders or granules, emulsions, hard or soft capsules, or
syrups or elbirs. Compositions mtended for oral use may be prepared
according to any method known in the art for the manufacture of
phamaceutical compositions and such compositions may contain one or
more agents aslected from the group conslsting of sweetening agents,
flavoring agents, coloring agents and presetving agents in order to provide
phamaceutically elegant and palatable preparations. Tablets contain the
active Ingredient in admbdure with non-toxic pharmacsutically acceptable
excipients which are sultable for the manufacture of tablets. These
exciplents may be, for example, Inert diluents, such as calcium carbonats,
sodium carbonate, lactose, calcium phoaphate or sodium phosphats;
granulating and disintegrating agents, for example, malze starch, or alginic
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acid; binding agents, for example gtarch, gelatin or acacia, and lubricating
agents, for example magnesium stearate, atearic acid or talc. The tablsts
may be uncoated or they may be coated by inmown techniques to delay
disintegration and adsorption in the gastrointestinal tract and thereby
provide a sustained action over a longer period. For example, a ime
delay material such as glyceryl monostearate or glyceryl disisarate may be
employed.

[000113] Formulations for oral use may aleo be presented as hard gelatin
capsules wherein the active ingredients are mixsd with an Inert solid
diluent, for axample, calcium carbenate, calcium phosphate or kaolin, or
as eoft gelatin capsules wherein the active ingredients are present as
such, or mixed with water or an oll medium, for axample, paanut oil, liquid
paraffin, or olive oll.

[000114] Aqueous suspensions can be produced that contaln the MK-2
inhibitors in admixiure with excipients suitable for the manufacture of
aquacus suspensions. Such exciplents are suspending agents, for
exampie, sodium carboxymethyicellulose, methyicellulose,
hydroxypropyimethyl-celiuloee, sodium alginate, polyvinylpyrrolidone gum
tragacanth and gum acacia; dispereing or wetting agents may be naturelly-
occurring phosphatides, for example lecithin, or condensation products of
an alkylene oxide with fatty acids, for exampie polyoxyethylens stearate,
or condensation producis of ethylene oxide with long chaln aliphatic
alcohols, for example heptadecasthyleneoxycetanol, or condensation
products of ethylene axide with partial esters derived from fatty acids and
a haexdtol such as polyoxysthylene sorbitol monooleate, or condensation
products of ethylene oxide with partial esters derived from fatty acids and
hextot anhydrides, for example polyoxyethylene sorbitan monooleats.
[000115] The aqueous suspansions may also contaln one or more
preseivatives, for example, sthyl or n-propyl p-hydroxybenzoate, one or
more coloring agents, one or mors flavoring agenis, or one or more
sweatening agants, such as sucrose or saccharin.
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[000116] Olly suspensions may be formulated by suspending the active
ingredients in an omega-3 fatty acid, a vegetabie oil, for axample arachis
oll, olive oll, sesame oll or coconut oll, or in a mineral oil such as liquld

.pareffin. The oily suspensions may contain a thickening agent, for

example beeswax, hard paraffin or cetyl alcohol.

[000117] Sweetening agents, such as those set forth above, and
flavoring agents may be added to provide a palatable oral preparation.
Theae compositions may be presarved by the addition of an antioxidant
such as ascorbic acid.

[000118] Dispersible powders and granules suitable for preparation of an
aqueous suspension by the addition of water provide the active ingredient
in admbrdure with a dispersing or wetting agent, a suspending agent and
one or more preservatives. Sultable dispersing or wetting agents and
suspending agents are axemplifled by those already mentioned above.
Additional exciplents, for example sweetening, flavoring and coloring

" agents, may aleo be present.

[000118] Syrups and elixirs contalning the nove! MK-2 inhibitory
compounds may be formulated with sweetening agents, for axampie
glycerol, sorbitol or sucrose. Such formulationa may also contaln a
demuicent, a preservative and flavoring and coloring agents.

[000120] The subject compositions can also be administered
parenterally, either subcutaneously, or intravenously, or Intramuscularty, or
intrastemnally, or by Infusion techniques, In the fom of sterile injectable
aqueous or olagenous suspensions. Such suspenslons may be
formulated according to the known ent using those suitable dispersing of
wetting agents and suspending agents which have been mentioned above
or other acceptable agenis. The sterile injectable preparation may also be
a eterlle injectable solution or suspension In a non-toxic parenterally-
acceptable diluent or solvent, for example as a solution in 1,3-butanediol.
Among the acceptable vehicles and solverts that may be employed are
water, Ringer's solution and lsotonic sodium chloride solution. In addition,
sterlle, fixed olls are conventionally employed as a soivent or suspending
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medium. For this purpose, any bland fixed oll may be employed including
synthetic mono-, or dl-, glycerides. In addition, n-3 polyunsaturated fatty
acide may find use in the preparetion of injectables.

[000121] The subject compositions can alao be administered by
inhalation, in the form of aerosols or solutione for nebulizars, or rectally, in
the form of suppositories prepared by mixing the dtug with a sultable non-
Imftating exciplent which Is solld at ordinary temperature but liquid at the
rectal temperature and will therefore melt in the rectum to release the
drug. Such materials are cocoa butter and poly-ethylene glycols.
[000122] The novel composlitions can also be administered toplcally, in
the form of creams, ointments, jeflies, collyrfums, solutions or suspensions.
{000123] Various delivery systems include capeules, tablets, and gelatin
capsules, for example.

[000124] The following examples describe preferred embodiments of the
Invention. Other embodiments within the scope of the claime herein will be
apparent to one sidlled In the art from consideration of the specification or
practice of the iInvention as dieclosed herain. It Is Intanded thet the
specification, together with the examples, be considered to be exemplary
only, with the scope and spirit of the Invention being Indicated by the
claims which follow the examples. In the examples all percentages are
given on a weight basis uniees otherwisa indicated.

GENERAL INFORMATION FOR PREPARATION METHODS:
[000125] Unless otherwise noted, reagents and solvents were used as
receivad from commercial suppliers.

[000126] NMR analysis:

[000127] Proton nuclear magnetic resonance specira were obtained on a
Varlan Unity Innova 400, a Varian Unity Innova 300 a Varlan Unity 300, a
Bruker AMX 500 or a Bruker AV-300 spactrometer. Chemical shifts are
given in ppm (3) and coupling constants, .J, are reported in Hertz
Tetramethylalane was used as an intemal standard for proton spectra and
the solvent peak was used as the reference peak for carbon apectra.
Mass spectra were obtalned on a Perkin Elmer Sclex 100 atmospheric
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pressure lonization (APCIl) mass spactrometer, a Finnigan LCQ Duo
LCMS lon trap electroapray lonization (ESI) mass spectrometsr, a
PerSeptive Blosystams Mariner TOF HPLC-MS (ES|), or a Watera ZQ
mass spectrometer (ESI).

[000128] Determination of MK-2 ICsp:

[000129] Recombinant MAPKAPK2 was phosphorylated at a
concentration of 42-78 uM by Incubation with 0.23 uM of active p38a In 50
mM HEPES, 0.1 mM EDTA, 10 mM magnesaium acetals, and 0.25 mM
ATP, pH 7.5 for one hour at 30°C.

[000130] The phosphorylation of HSP-peptide (KKKALSRQLSVAA) by
MAPKAPK2 was measured using an anion exchange resin capiure assay
method. The reaction was caried out in 50 mM B-glycerolphosphate, 0.04
% BSA, 10 mM magnesium acstate, 2% DMSO and 0.8 mM dithlotheritol,
pH 7.5 In the presence of the HSP-peptide with 0.2 uCl [Y*P]ATP and
0.03mM ATP. The reaction was Initiated by the addition of 15 nM
MAPKAPK2 and was aliowed to incubate at 30%C for 30 min. The reaction
was terminated and [y®PJATP was removed from solution by the addition
of 150 ul of AG 1X8 ion axchange resin in 800 mM sodium formate pH 3.0.
A 50 p allquot of head volume was removed from the quenched reaction
mixture and added to & 96-well plate, 150 ul of Microscint-40 (Packard)
was added and the amount of phosphorylated-peptide was determined.
Allow the Microscint to sit in the plates for 80 minutes prior to counting.
[000131] Compounds are evaiuated as potential inhibitors of the Mik2
kinase by measuring thelr effects on MK2 phosphorylation of the peptide
subetrate. Compounds may be screened Initlally at two concentrations
prior to determination of ICs values. Screening results are expressed as
percent inhibition at the concentrations of compound teeted. For iCg
value determinations, compounds are tested at six concentrations in ten-
fold serlal dilutions with each concentration tested in triplicete. Results are
expressed as ICy values in micromolar. The assay Is performed at a fina)
concentration of 2% DMSO.
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[000132] Ug37 Cell TNFa relegse aseay

[000133] The human monocyte-like cell line, US37 (ATCC #CRL-1583.2),
ls cultured in RPMI 1640 media with 10% heat-inactivated fetal calf serum
(GIBCO), glutamine and pen/etrep at 37°C and 5% CO,. Differentiation of
U837 to monocytic/macrophage-iike cells is induced by the addition of
phorbol12-myristate 13-acetate (Sigma) at final concentration of 20 ng/mi
to a oulture of U837 cells at ~0.5 milllon cella/ml and Incubated for 24 hre.
The celile are centrifuged, washed with PBS and resuspended in fresh
media without PMA and incubated for 24 hrs. Cells adherent to the cufture
flask are harvested by scraping, centrifugation, and resuapended in fresh
media to 2 miilion celle/mi, and 0.2 ml Is aliquoted to each of 96 wells in
flat-bottom plate. Celis are then incubated for an additional 24 hrs to aliow
for recovery. The media is removed from the cslls, and 0.1 mi of fresh
media is added per well. 0.05 mi of serially diluted compound or control
vehicle (Madla with DMSO) is added to the cells. The final DMSO
concentration doaa not exceed 1%. After 1hr incubation, 0.05 ml of
400ng/ml LPS (E Coll serotype 0111:B4, Sigma) in media i added for final
concentration of 100 ng/ml. Cells are incubated at 37°C for 4 hrs. After
4hrs incubetion, supematants are harvest and assayed by ELISA for the

prasance of TNFo.

[000134] UG37 cell TNFa ELISA
[000135) ELISA plates (NUNC-Immuno™ Piate Maxisorb™ Surface)

were coated with purtfied mouse monocional IgG1 anti-human TNFa
antibody (R&D Systems #MAB610; 1.25 ug/ml In sodium bicarbonate pH
8.0, 0.1 mlwell) and incubated at 4°C. Coating solution was aspirated the
following day and wells were blocked with 1 mg/mi gelatin in PBS (plus 1x
thimerasol) for 2 days at 4°C. Prior to using, wells were washed 3x with
wash buffer (PBS with 0.06% Tween). Cultured medla samples were
diluted in EIA buffer (5 mg/mi bovine y-globufin, 1 mg/ml gelatin, 1 mi
Tween-20, 1 mg/ml thimerasol In PBS), added to wells (0.1 mUwall) In
triplicate and allowed to incubate for 1.5 hr at 37°C in a humidified
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chamber. Plates were again washed and 0.1 mlwell of a mbdure of rabbit
anti-human TNFa polyclonal antibodles In EIA buffer (1:400 dilution of
Sigma #T8300, and 1:400 dliution of Calbiochem #854250) was added for
1 hr at 37°C. Plates were washed as before and peroxidase-conjugated
goat anti-rabbit igG (H+L) antibody (Jackson ImmunoResearch #111-035-
144, 1 ug/mi in EIA buffer, 0.1 miwell) was added for 45 min. After final
washing, plates were developed with peroxidase-ABTS solution
(Kirkegaard/Perry #50-66-01, 0.1 mliwell). Enzymatic conversion of ABTS
to colored product was measured after 5-30 minutes using a SpectroMax
340 spectrophotometer (Molecular Devices) at 405 nm. TNF levels were
quantitated from a recombinant human TNFa (R&D Systems #210-TA-
010) standand curve using a quadratic parameter fit generated by
SoftMaxPRO software. ELISA sensltivity wes approximately 30 pg
TNF/ml. 1Cg valuse for compounds were generated using BioAssay
Solver.
[000136] D¢ - -
[000137] Adult maie 225-250 gram Lewls rats (Harlan Spmguo-Dawley)
were used. Rats were fasted 18 hr prior to oral dosing, and allowed free
accesa to water throughout the experiment. Each treatment group
consisted of 5 animala. '

[000138] Compounds were prepared as a suspension in a vehicle
conalsting of 0.5% methyiceiluloss, 0.025% Tween-20 in PBS.
Compounds or vehicle were orally administered in a volume of 1 mi using -
an 18 gauge gavage needle. LPS (E. coli serotype 0111:B4, Lot
#30H41083, Cat. # L-2630, Sigma) was administered 1-4 hr later by
Injection Into the penlle vein at a dose of 1 mg/kg In 0.5 ml sterdle saline.
Blood was coliected In serum separator tubes via cardlac puncture 1.5 hr
after LPS injaction, a ime point corresponding to maximal TNFa
production. After clotiing, serum was withdrawn and stored at -20°C until
assay by ELISA (described balow).
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[000139] RatLPS TNFq ELISA

[000140] ELISA plates (NUNC-Immuno™ Plate Maxisorb™ Surface)
were coated with 0.1 mi per well of a Protein G purified fraction of a 2.5
ug/ml of hamster anti-mouse/rat TNFa monocional antibody TN10.12 (2.5
ug/ml In PBS, 0.1 mlwell). The hybridoma csli line was kindly provided by
Dr. Robert Schrelber, Washington University. Wells were blocked the
following day with 1 mg/ml gelatin In PBS. Serum samples were diluted in
a buffer consisting of 5 mg/mi bovine y-globuilln, 1 mg/mi gelatin, 1 miA
Tween-20, 1 mg/ml thimerasol In PBS, and 0.1 mi of diluted serum was
added welis in duplicate and allowed to incubate for 2 hr at 37°C. Plgtes
were washed with PBS-Tween, and 0.1 ml per well of a 1:300 dilution of
rabblt anti-mouse/rat TNFa antibody (BioSource Intemational, Cat.
#AMC3012) was added for 1.5 hr at 37°C. Plates were washed, and a
1:1000 fold dliution of peroxidase~conjugated donkey ant-rabbit igG
antibody {Jackson ImmunoResearch, Cat. #711-035-152) was added for
45 min. After washing, plates were developed with 0.1 ml of ABTS-
peroxide solution (Kirkegaard/Perry, Cat. #50-66-01). Enzymatic
conversion of ABTS to colored product was measured after ~30 minutes
using a SpectroMax 340 spectrophotometer (Molecular Devices Corp.) at
405 nm. TNF levels in serum were quantitated from a recombinant rat
TNFa {BloSource Intemational, Cat. #7RC3014) standard curve using a
quadratic parameter fit generated by SoftMaxPRO software. ELISA

-gensitivity was approximately 30 pg TNF/ml. Results are expressed In

percent inhibition of the production of TNFa as compared to blood
collected from control animals dosed only with vehicle.

[000141] NMR analysls:

[000142] Proton nuclear magnetic resonance spectra were obtained on a
Varian Unlty Innova 400, a Varian Unity Innova 300 a Varian Unity 300, a
Bruker AMX 500 or a Bruker AV-300 spectrometer. Chemical ehifts are
given in ppm (8) and coupling constanis, J, are reported in Heriz.
Tetramethyisllane was used as an intemal atandard for praton spectra and
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the solvent peak was used as the reference peak for carbon spectra.
Mass spectra were obtalned on a Parkin Elmer Sciex 100 aimospheric
pressure ionization (APCl) masas spectrometer, a Finnigan LCQ Duo
LCMS ion trap electrospray lonization (ESI) mass spectrometer, a
PerSeptive Biosystems Masiner TOF HPLC-MS (ESI), or a Waters ZQ
mass spactrometer (ESI).

[000143] Detenpipation of MK-2 [Cgq;

[000144] Recombinant MAPKAPK2 was phosphotylated at a
concentration of 42-78 uM by incubation with 0.23 uM of active p38a in 50
mM HEPES, 0.1 mM EDTA, 10 mM magnesium acetate, and 0.25 mM
ATP, pH 7.5 for one hour at 30°C.

[000145] The phosphorylation of HSP-peptide (KKKALSAQLSVAA) by
MAPKAPK2 was measured using an anion exchange resin capture assay
method. The reaction was carried out in 50 mM B-glycerolphosphate, 0.04
% BSA, 10 mM magnesium acstate, 2% DMSO and 0.8 mM dithiotherttol,
pH 7.5 in the presence of the HSP-peptide with 0.2 uCi [Y°PJATP and
0.03mM ATP. The reaction was Inltiated by the addition of 15 nM
MAPKAPK2 and was allowed to Incubate at 30°C for 30 min. The reaction
was terminatad and fy®PJATP was removed from eclution by the addition
of 150 pl of AG 1X8 jon exchange resin In 800 mM sodium formate pH 3.0.
A 50 pl aliquot of head volure was removed from the quenched reaction
mixture and added to a 86~well plate, 150 W of Microscint-40 (Packard)
was added and the amount of phosphorylated-peptide was determined.
Allow the Microscint to sit in the plates for 80 minutes prior to counting.
{000148] Compounds are svaluated as potential inhibitors of the MK-2
kinase by measuring thelr effects on MK-2 phosphorylation of the peptide
substrate. Compounds may be screened Inltlaily at two concentrations
prior to determination of ICy values. Screening results are expressed as
percent Inhibition at the concentrations of compound tested. For ICgy
value determinations, compounds are tested at six concentrations In ten-
fold serial dilutions with each concentration tested in triplicate. Resulis are
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expressed as iCg values In micromolar. The asaay is performed at a final
concentration of 2% DMSO.

[000147] U937 Cell TNFo reloasg assay

[000148] The human monocyte-like cell line, U837 (ATCC #CRL-1503.2),
ls cultured in RPMI1640 media with 10% heat-inactivated fetal calf serum
(GIBCO), glutamine and pen/strep at 37°C and 5% CO;. Differentiation of
U837 to monocytic/macrophage-iike cells ia induced by the addition of
phorbol12-myristate 13-acetate (Sigma) at final concentration of 20 ng/ml
to a culture of U837 cells at ~0.5 miilion celle/ml and incubated for 24 hre.
The cells are centrifuged, washed with PBS and resuspended in fresh
media without PMA and incubated for 24 hrs. Cells adherent to the culture
flask are harvested by scraping, centrifugation, and resuspended in frash
media to 2 million celle/ml, and 0.2 mi Is aliquoted to each of 88 wells in
flat-bottom plate. Cells are then incubated for an additional 24 hrs to allow
for recovery. The medla is removed from the celis, and 0.1 ml of fregh
media is added per well. 0.05 ml of serlally diluted compound or control
vehicle (Medla with DMSO) ls added to the cslis. The final DMSO
concentration does not axceed 1%. After 1hr incubation, 0.056 ml of
400ng/ml LPS (E Coll serotype 0111:B4, Sigma) in media Is added for final
concentration of 100 ng/ml. Celis are incubated at 37°C for 4 hrs. After
4hrs incubation, supematants are harvest and assayed by ELISA for the
presence of TNFco.

[000149] U037 cel TNFa ELISA

[000150] ELISA plates (NUNC-immuno™ Plats Maxisorb™ Surface)
were coated with purified mouse monoclonal IgG1 anti-human TNFa
antlbody (R&D Systems #MAB810; 1.25 pg/ml In sodium bicarbonate pH
8.0, 0.1 mlwell) and incubated at 4°C. Coating solution was asplirated the
following day and wells were blocked with 1 mg/ml gelatin In PBS (plus 1x
thimerasol) for 2 days at 4°C. Prior to using, wells were washed 3x with
wash buffer (PBS with 0.05% Tween). Cultured media samples ware
diluted in EIA buffer (5 mg/mi bovine gamma-globutin, 1 mg/ml gelatin, 1
mi! Tween-20, 1 mg/ml thimerasol in PBS), added to wells (0.1 miwell) in
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triplicate and allowed to Incubate for 1.5 hr at 37°C in a humidifled
chamber. Plates were agaln washed and 0.1 miwell of a mbdure of rabbit
anti-human TNFx polycional antibodies In EIA buffer (1:400 dilution of
Sigma #TB8300, and 1:400 dliution of Calbiochem #854250) was added for
1 hrat 37°C. Plates were washed as befors and peroxidase-conjugated
goat anti-rabbit IgG (H+L} antibody (Jackson ImmunoResearch #111-035-
144, 1 ug/ml in EIA butfer, 0.1 mi/well) was added for 45 min. After final
washing, plates were developad with peroxidase-ABTS solution
(Kirkegaard/Perry #50-66-01, 0.1 mi/well). Enzymatic conversion of ABTS
to colored product was measured after 5-30 minutes using a SpectroMax
340 spectrophotometer (Molecular Davices) at 405 nm. TNF levels were
quantitataed from a recombinant human TNFa (R&D Systems #210-TA-
010) standard curve using a quadratic parameter fit generated by
SoftMaxPRO software. ELISA sensliivity was approximately 30 pg
TNF/ml. ICs values for compounda were gensrated using BloAssay
Solver.

{000151] Linopolveaccharide (LPS)-nduced TNFe Production,

[000152] Adult male 225-250 gram Lewls rais (Harlan Sprague-Dawley)
were used. Rats were fasted 18 hr prior to ora! dosing, and allowed free
access to water throughout the experiment. Each treatment group
consleted of 5 animals.

[000153] Compounds were prepared as a suspension in a vehicle
conglsling of 0.5% methylcellulose, 0.025% Tween-20 in PBS.
Compounds or vehicle were orally administered in a volume of 1 ml using
an 18 gauge gavage needie. LPS (E. coll serotype 0111:B4, Lot
#38H4103, Cat. # L-2630, Sigma) was administered 1-4 hr later by
injection Into the penfie vein at a dose of 1 mg/kg in 0.5 mi sterile saline.
Blood was collected In serum sepearator tubes via cardiac puncture 1.5 hr
after LPS Injection, a time point comasponding to maximal TNFa
production. After clotting, serum was withdrawn and stored at -20°C untll

assay by ELISA (deecribed below).
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[000164] Hat LPS TNFa ELISA

[000165] ELISA plates (NUNC-Immuno™ Plate Maxisorb™ Surface)
were coated with 0.1 ml per well of a Protein G purifled fraction of a 2.5
ug/ml of hamater ant-mouse/rat TNFa monocional antibody TN18.12 (2.5
ug/ml in PBS, 0.1 miwell). The hybridoma cell line was provided by Dr.
Robert Schrelber, Washington University. Wells were blocked the
following day with 1 mg/mi gelatin in PBS. Serum sampies were diluted In
a buffer consleting of 5 mg/mi bovine gammae-globulin, 1 mg/mi gelatin, 1
miA Tween-20, 1 mg/mi thimerasol in PBS, and 0.1 mi of diluted serum
was added welis In duplicate and aliowed to Incubate for 2 hr &t 37°C.
Plates were washed with PBS-Tween, and 0.1 ml par well of a 1:300
dilution of rabbit anti-mouse/rat TNFe antibody (BloSource Intemational,
Cat. #AMC3012) was addad for 1.5 hr at 37°C. Plates were washed, and
a 1:1000 fold dilution of peroxidase-conjugated donkey anti-rabbit igG
antibody (Jackson immunoResearch, Cat. #711-035-152) was added for
45 min. After washing, plates wera developed with 0.1 mi of ABTS-
peroxide solution (Kirkegaard/Penty, Cat. #50-66-01). Enzymatic
converaion of ABTS to colored product was measured after ~30 minutes .
ueing a SpactroMax 340 spectrophotometer (Molecular Devices Corp.) at
405 nm. TNF levels In sarum were quantitated from a recombinant rat -
TNFo (BloSource intemational, Cat. #7RC3014.) standard curve using a
quadratic parameter fit generated by SoftiMexdRO software. ELISA
sensitivity was appraximately 30 pg TNF/ml. Raesulis are expressed in
percent Inhibition of the production of TNFa as compared to blood
collectad from control animals dosed only with vehicle.

[000156] Syntheals of MK-2 inhibiting compounds of the pregent
Invention:

[000157] Unless otherwise noted, reagents and solvems were used as
recelved from commerclal suppliers. Proton nuciear magnetic resonance
spectra were obtained on a Varian-300, Bruker AMX 500 or a Bruker AV-

300 spectrometer. Spectra are given in ppm (8) and coupling conatants, J,
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are reported In Hertz. Taimhelhylsllana was used as an intemal standard
for proton spectra and the solvent peak was used as the reference peak
for carbon spectra. 3-Bromobenzotrifiuoride was usaed as an intemal
standard In *F nuclear magnetic resonance spectra to calibrate the
amount of TFA for TFA selts. Mass spectra were obtained on a Mariner
electrospray lonization (ESI), Perkin Elmer Sclex 100 atmospheric
pressure lonization (APCI) mass spectrometer, Hewlstt Packard G1947A
LCMS lon trap lonlzation (ESI), of a Finnigan LCQ Duo LCMS ion trap
electrospray lonization (ESI) mass spectrometer. Thin-layer
chromatography (TLC) was performed using Analtach siiica gel plates and ¢
visualized by ufiraviolet (UV) light. HPLC analyses wers obtained using &
YMC CombiScreen ODS-A (50 x 4,6 mm) with UV with diode amay
detection, using aquaous TFA In acetonitrile as the eluent on a Hewlett
Packard 1100, or a Phenomenex C18 Luna column (150 x 4.6 mm) with
UV detection at 254 nm, using aqueous TFA in acetonitrile as the eluent
on a Varian Prostar. Purification using preparative HPLC was performed
ueing a Phenomenex C18 Luna column (250 x 22 mm) with UV detection
at 254 nm, using aqueous TFA in acstonitrile as the eluent on a Varian
Prostar, or using a Waters Deltapack C 18 column (47 x 300 mm) with UV
detection at 254 nm, using aqueous TFA In acetonltrile as the elusnt on a
Glison. All reactions were camnied out under nitrogen uniess specified.

: EXAMPLE 1
[000158] This example llustrates the production of ethyl 1-(2-
aminoethyl)-3-pyridin-4-yi-1H-pyrazole-5-carboxylate dihydrochloride.
[000159] Step 1. The preparation of ithium (12)-4-ethoxy-3,4-dloxo-1-
pyridin-4-yibut-1-en-1-olate.
J000160] 4-Acetyipyridine (860.4 g, 7.83 mole) and diethyi oxylate
(1170.8 g, 8.08 mole) were dissolved in 8 L toluene in a 22 L reactor. The
reaction was cooled to —78 °C under Ng, and a 1 M solution of Lithlum
bia(trimetnyisityfjamide [h THF (8.08 L, 8.08 mole) was added In a
medium stream over 45 minutes, keeping the temperature near 10°C.
When the addition was complete, the reaction was allowed to wam to
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room temperature with stirring for 18 hours. The reaction mixture was
filttered, and the solld washed with toluene foliowed by dlethyl ether. The
product was air dried and desiccated to afford 15682.5 g of the lithium salt
of the diketoester (87% yieid).

[000161] Step2. Lithlum (1Z)-4-ethoxy-3,4-dloxo-1-pyridin-4-ylbut-1-en-
1-olate (1562.5 g, 6.88 mole) was placed in a 22 L reactor and slumried in 7
L of ethanol. The sluity was heated to 83°C under N, with mixing. The
heating mantie was removed, and the temperature stabiilzed at about
83°C. To this mixture hydrazine monohydrochloride (476.3 g, 6.05) was
added. After a few minutes a slow exotherm started. An ice/water bath
was applied when the reaction reached 80°C. The ice bath was removed,
and the temperature held steady at 80°C. The heating mantie was re-
Installed, and the maction was maintained at 80.5°C (reflux) for one hour.
The reaction was cooled and stimed at room temperature for 18 hours.
The mbdure was filtared, and the solids washed with ethanol followed by
diethyl ether. The product was air diled and deslccatad to afford 1365.6 g
(81% yield) of the desired pyrazole as a tan solid. LCMS showed a single
peak with m/z 218 (M+H). 'H NMR (DMSO-ds / 300 MHz2) 5 8.61 (d, 2H),
7.83 (d, 2H), 7.44 (s, 1H), 4.31 (q, 2H), 1.30 {t, 3H).

[000162] Step 3. To a cooled (0°C) solution of ethyl 3-pyridin-4-yi-1H-
pyrazole-5-carboxylate (5.567 g, 25.6 mmol) In anhydrous DMF (140 mL)
was added Iithlum tbutoxide (1M in THF, 38.5 mL) dropwise. The
reaction stimed for 30 min, then a solution of tsrt-butyl 2-
bromoethyicarbamate (8.62 g, 38.5 mmof) and sodium lodide (5.77 g, 38.5
mmol) in anhydrous DMF (25 mL) was added dropwise. The reaction was
allowed to stir and warm to room temperature for 20 h. The reaction was
poured into water and brine, extracted with ethyl acetats, dried over
MgSO,, and concentrated to an orange solid. The solid was rinsed with
dlsthy! ether to afford an off-white solid (5.48 g, 59.5% yleld): 'TH NMR
(DMSO-dy / 300 MH2) 3 8.50 (d, 2H), 7.82 (d, 2H), 7.51 (s, 1H), 6.90 (t,
1H), 4.58 {1, 2H), 4.33 (g, 2H), 3.38-3.33 (m, 2H), 1.34 (t, 3H), 1.27 (s, BH);
HRMS calculated for (M + H) 361.1870, found 361.1880.
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EXAMPLE 2
[000183] This example illustrates the production of ethyl 1-(2-amino-
athyl)-3-pyridin-4-yi-1H-pyrazole-5-carbaxylats dihydrochloride.
[000184] To a flask charged with athyl 1-{2{(tert-butoxycarbonyl)amino]
ethyl}-3-pyridin4-yl-1H-pyrazole-5-carboxylate (5.39 g, 15.0 mmol) was
added 4N HCVdloxane (20 mL). After 1 h the reaction mixture was filtered
and rinsed with dlethyl ether to afford an off-white solid (5.02 g, 100%
yleld): 'H NMR (DMSO-ds / 300 MHz) 3 8.93 (d, 2H), 8.48-8.43 (m, 5H),
7.05 (s, 1H), 4.88 (t, 2H), 4.97 (q, 2H), 3.41-,3.38 (m, 2H), 1.35 (t, 3H);
HRMS calculated for (M + H) 261.1346, found 2681.1317.

. EXAMPLE 3

[000185] This example illustrates the production of 2-pyridin-4-yi-8,7-
dihydro-pyrazolo[1,5-a]pyrazin-4(5H)-one trifluoroacetate.
[000166] A flask was charged with ethyl 1-(2-aminoethyf)-3-pyridin-4-y}-
1H-pyrazole-5-carboxylate dihydrochloride (1.13 g, 3.38 mmol), NHOH
(30 mL), and ethanol (15 mL). After stirring for 1 h, the reaction mixture
was purified by Gilson RP HPLC (5-85% acetonitriie/water). The
appropriate fractions were concentrated to a pale yeliow eolld (0.725 g,
65.4% yleld): 'H NMR (DMSO-ds / 300 MHz) § 8.81 (d, 2H), 8.40 (br s,
1H), 8.22 (d, 2H), 7.67 (s, 1H), 4.43 (t, 2H), 3.70-3.64 (m, 2H); HRMS
cakulated for (M + H) 215.0927, found 215.0885.

EXAMPLE 4
[000187] This example Hustrates the production of 1-(2-aminoethyl)-3-
pyridin-4-yi-1H-pyrazole-5-carboxylic acld trifluoroacetate.

_ [000168] A solution of ethyl 1-{2-aminoethyl)-3-pyridin-4-yi-1H-pyrazole-

5-carboxylate dihydrochloride (0.784 g, 2.38 mmol) and LIOHeHO (0.310
g, 7.40 mmol) in 30 mL of THF/HgO (1:1) was heated to 80°C with stirring.
After 2 h the reaction mbiure was purifled by Glleon RP HPLC (5-95%
acetonitrite/water). The appropriate fractions were concentrated to a white
solid (0.442 g, 53.7% yield): 'H NMR (DMSO-d, / 300 MHz) 8 8.96 (br &,
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2H), 8.48 (br s, 2H), 8.07-7.91 (m, 4H), 4.87 (br s, 2H), 3.41 (br s, 2H);
HRMS calculated for (M + H) 233.1033, found 233.1025,
PLE §

[000169] This example lllustrates the production of 1-(2-{I3-(5-methyi-2-
furylbutyllemino}ethyf)-3-pyridin-4-yi-1H-pyrazole-5-carboxylic acid
trifluoroacetats.
[000170] Ethyl 1-(2-aminoethyl)-3-pyridin-4-yi-1H-pyrazole-5-carboxylate
dihydrochioride (0.806 g, 2.42 mmol) was neutralized by stiming with
morpholino-methylpolystyrene resin (4.15 g, ~3.5 mmol base/g resin) In
dichloromethana/methanol (20:1) for 1 h. The resin was filtered, rinsed
with methanol, and the {ilirates concentrated. The resuiting white residue
was dissolved in dichloromethane/methanol (20:1). Six drops of glacial
acetic acid were added with etirring, followed by 3-(5-methyl-2-
furylbutyraldehyde (0.422 g, 6.60 mmol, After 5 min, sodium
triacetoxyborohydride (1.04 g, 4.00 mmol) was added. The reaction stimad
for 1 h, both the mono- and dialkylated products formed. The reaction was
quenched with water and extracted with dichloromethane. The organic
layars were concentrated to an oil, which was subjected to hydrolysis
canditions [3 aq LIOHsH0, THF/HLO (1:1)] for 3 h. The resulting product
mbdure was purified by Gllson RP HPLC (5-85% acetonitrile/water) and
the fractiona comesponding to the monoalkylated product were
concentrated to & mauve solid (0.108 g, 9.0% yiekd): 'H NMR (DMSO-dg /
300 MHz) § 8.77-8.75 (m, 4H), 8.08 (d, 2H), 7.72 (s, 1H), 5.97-5.83 (m,
2H), 4.87 t, 2H), 3.51-3.47 (m, 2H), 2.96 (br s, 2H), 2.82 (q, 1H), 2.19 (s,
SH), 1.82-1.72 (m, 2H), 1.16 {d, 3H); HAMS calculated for (M + H)
233.1033, found 233.1025.

EXAMPLE 6
[000171] This example liiustrates the production of ethyl 3-{1-
oxidopyridin-4-yf)-1H-pyrazole-5-carboxylate.
[0001T72] A fiask was charged with ethyl 3-pyridin-4-yi-1H-pyrazole-5-
carboxylate (5.04 g, 23.2 mmol) and 3-chloroperoxybenzolc acid (7.06g,
27.8 mmol) in 70 mL of dichloromethane. After 2 h the reaction was
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concentrated in vacuo to remove most of the dichloromethane. To the
resldue was added 5% ethyl acetate/hexanes and the suspension filtered.
The solid was slurried In NaHCO; (sat.), filtered, and rinsad with NaHCO,
(sat.). The solld was then slurried in NaS20s, filtered, and then rinsed with
water. The solid was slurriad up In ethanol and concentrated to afford an
orange-tan solid (4.25 g, 78.0% yleid): 'H NMR (DMSO-da / 300 MHz) 8
8.24 (d, 2H), 7.86 (d, 2H), 7.42 (s, 1H), 4.31 (g, 2H), 1.31 {t, 3H); HRMS
calculated for (M + H) 234.0873, found 234.0877.

EXAMPLE 7
[000173] This example illustrates the production of ethyl 3-(2-
chioropyridin-4-yl)-1H-pyrazole-5-carboxylals.
[000174] A suspension of ethyl 3-(1-oxidopyridin-4-yi)-1H-pyrazole-5-
carboxylate (11.16 g, 14.9 mmol) and phosphorus oxychloride (110 mL,
1.2 mol) was heated to 106°C for 48 h. The reaction mbdure was
concentrated, and then dissolved In chloroform (300 mL) and ice water
(300 mL). Solid NaHCOy was acdded untll foaming was no longer
observed, then the heterogeneous solution was axtracted muttiple times
with chloroform. The organic layers were dried over MgSO,, filtered, and
concentrated. The residue was triturated with dichloromethane. The solid
was flitered and rinsed with ethyl acetate, and then with diethyl ether to
afford a pale ysllow solld (3.58 g, 29.8% yleid): 'H NMR (DMSO-ds / 300
MHz) 3 14.41 (br s, 1H), 8.44 (d, 1H), 7.98 (s, 1H), 7.88 (d, 1H), 7.61 (s,
1H), 4.33 (g, 2H), 1.32 (t, 3H); HAMS calculeted for (M + H) 252.0534,
found 252.0508.

EXAMPLE &
[000175] This exampie lllustrates the production of ethyl 1-{3-[(tert-
butoxycarbonyl)- amino]propyi}-3-(2-chioropyridin-4-yi)-1H-pyrazole-5-
carboxylate.
[000176] Synthesis conducted as in the preparation of ethyl 1-{2-[(tert-
butoxycarbonyl)amino]ethyl}-3-pyridin-4-yi-1H-pyrazole-5-carboxylate
using ethyl 3-(2-chloropyridin-4-yl)-1H-pyrazole-5-carboxylate (3.36 g, 13.3
mmol), lithium Abutoxide (1M In THF, 17.0 mL), tertbutyl 3-
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bromopropylcarbamate (3.81 g, 16.0 mmol) and sodlum iodide (2.39 g,
16.0 mmol). Chromatographic purification (25% sethyl acetate/hexane)
afforded a white solid (3.29 g, 60.5% yleld): 'H NMR (DMSO-ds / 300
MHz) 5 8.42 (d, 1H), 7.85 (s, 1H), 7.86 (dd, 1H), 7.67 (s, 1H), 8.85 (dd,
1H), 4.54 (t, 2H), 4.36 (q, 2H), 2.98-2.92 {m, 2H), 1.88-1.88 (m, 2H), 1.36-
1.31 {m, 12H); HRMS calculated for (M + H) 408.1637, found 409.1634.
EXAMPLE 9
[000177] Thia example iuetrates the production ofethyt 1-{2-{(tert-
butoxycarbonyl)-aminojethyl}-3-(2-chloropyridin-4-yi)-1H-pyrazole-5-
carboxylate.
[000178] Synthesis was conducted as in the preparation of ethyt 1-{2-
[(tert-butoxycarbonylyaminolethyl}-3-pyridin-4-yl-1 H-pyrazole-5-
carboxylate, using ethyl 3-(2-chloropyridin-4-yl)-1H-pyrazole-5-carboxylate
(6.00 g, 23.8 mmol), lithlum t-butoxide (1M in THF, 31.0 mL), tert-butyl 2-
bromoethylcarbamate (6.59 g, 28.4 mmol), and sodium lodide (4.41 g,
28.4 mmof). Flash chrometography (25% ethyl acetate/hexane) afforded a
white solid (6.07 g, 64.6% yleld): 'H NMR (DMSO-d, / 300 MHz) 5 8.43 (d,
1H), 7.04 (s, 1H), 7.85 (dd, 1H), 7.68 (s, 1H), 6.89 (t, 1H), 4.59 {1, 2H),
4.33 (q, 2H), 3.39-3.32 (m, 2H), 1.36-1.23 (m, 12H); HAMS calculated for
(M + H) 385.1481, found 385.1512. '
EXAMPLE 10
[000178] This example Ilustrates the production of2-{2-chioropyridin-4-
yi)-5,6,7,8-tstrahydro-4H-pyrazolof1,5-a][ 1 ,4]dlazepin-4-one.
[000180] A flask was charged with ethyl 1-{3-[(tsrt-butoxycarbonyl)amino]
propyi}-3-(2-chloropyridin-4-yl}-1H-pyrazole-5-carboxylate (6.50 g, 15.9
mmol) and 4N HCl/dioxane (456 mL). The reaction mixture stimed for 1 h,
then the suapension was filtered and the eclid rinsed with dlethyl ether.
This solld was taken up in ethanol (20 mL) and NH,OH (40 mL). After
stiming for 20 h, the suspension was filtered and rinsed with ethanol and
disthyl ether to afford a white solld (3.64 g, 87.4% yield): 'H NMR (DMSO-
ds / 300 MHz2) 8 8.41 (d, 1H), 8.35 (t, 1H), 7.90 (s, 1H), 7.83 (d, 1H), 7.48
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(s, 1H), 4.49 (t, 2H), 3.24-3.18 (m, 2H), 2.20-2. 14 (m, 2H), HRMS
calculated for (M + H) 263.0894, found 263.0689.

EXAMPLE 11
[000181] This example llustrates the production of ethyl 1-{3{(tert-
butoxycarbonyl) amino]propyl}-3-{2-{3-nitrophenyl)pyridin-4-yf}-1H-
pyrazole-5-carboxylate.

{o00182] A flask was charged with ethyl 1-{3-[(tert-butoxycarbonyl)amino]
propyi}-3-(2-chioropyridin-4-yi)-1H-pyrazole-5-carboxylate (0.875 g, 2.14
mmol), 3-nirophenylboronic acid (0.536 g, 3.21 mmof), 2M NagCO;, (9
mL), toluene (25 mL), and [1, 1' bis(diphenylphosphino)
ferrocenekiichloropatiadiumgll), 1:1 complex with dichioromethane
[PdidppfICly CHzCl, (0.140 g, 0.170 mmol)], then purged with N2 and
heated at 90°C for 20 h. The reaction mbdure was diluted with ethyl
acetate and washed with water and brine. The organic layer was dried
over MgSO,, filtered, and concentrated. Chromatographic purification
{30% ethyl acetata/hexane) afforded a white solld (0.787 g, 72.4% vyield):
H NMR (DMSO-ds / 300 MHz) 8 9.00 (dd, 1H), 8.75 (d, 1H), 8.88 (d, 1H),
8.54 (s, 1H), 8.30 {(m, 1H), 7.91 (dd, 1H), 7.84-7.70 (m, 2H), 6.87 (dd, 1H),
458 (t, 2H), 4.36 {g, 2H), 3.00-2.95 (m, 2H), 1.98-1.92 (m, 2H), 1.38-1.31
{m, 12H); HRMS calculated for (M + H) 496.2191, found 496.2175.
EXAMPLE 12
[000183] This exampie lllustrates the production of 1-(3-aminopropyl)-3-
[2-(3 nitrophenyl)pyridin-4-yi}-1H-pyrazole-5-carboxamide trifiluoroacetate.

fo00184] Ammonia gas was bubbled into a pressure tube chatged with
ethyl 1{3{(tert-butoxycarbonyl)aminc]propyl}-3{2-(3-nitrophenyl)pyridin-4-
yi}-1H-pyrazole-5-carboxylate (0.084 g, 0.17 mmol) in 10 mL ethanol and
cooled to ~78 °C. The tube was then sealed and heated to 70°C for 8
days. The reaction mbdure was concentrate /n vacuo. To this residue was
added 4N HCV dioxane (6 mL). After 1.5 h the aolution was purified by
Gilson RP HPLC (5-95% acetonitrile/water). The appropriate fractions
were concentrated to a light tan solid (0.048 g, 60% yield): 'H NMR
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(DMSO-dy / 300 MHz) 5 8.94 (dd, 1H), 8.81 (d, 1H), 8.60 (d, 1H), 8.43 (s,
1H), 8.38 (dd, 1H), 8.20-8.09 (m, 4H), 7.87-7.74 (m, 3H), 4.66 (t, 2H),
2.86-2.79 {m, 2H), 220-2.15 (m, 2H); HRMS calculated for (M + H)
367.1513, found 367.1529.

EXAMPLE 13
[000185] This example illustrates the production of 1-(3-aminopropyi)-3-
(2-quinolin-3-yipyridin-4-y1)-1H-pyrazole-6-carboxamide dihydrochioride.

[o00188] Synthesis was conducted as for the production of 1-(3-
aminopropyl)-3{2-(3-nitrophenyl)pyridin-4-yf}- 1 H-pyrazole-5-carboxamide
trifluoroacetate using ethyl 1-{3-{(tert-butaxycarbonyl)amino]propyl}-3-(2-
quinolin-3-yipyridin-4-yi)-1H-pyrazole-5-carboxylaie (0.127 g, 0.254 mmol).
The TFA salt residue was taken up in methanol and 4N HCVdioxane. After
20 h the suspension was concentratad to an off-white aolid (0.080 g, 0.16
mmol): 'H NMR (DMSO-dq / 300 MHz) 8 9.90 (d, 1H), .78 (s, 1H), 8.87 (d,
1H), 8.60 (8, 1H), 8.46-8.39 (m, 2H), 8.22-8.08 (m, 5H), 7.96-7.88 (m, 2H),
7.82-7.78 (m, 2H), 4.87 {t, 2H), 2.86-2.77 (m, 2H), 2.25-2.16 (m, 2H);
HRMS calculated for (M + H) 373,1771, found 373.1769.

EXAMPLE 14
[000187] This example llustrates the production of ethyl 1-{24{(tertbutoxy-

carbonyl)amino]ethyl}-3-(2-quinolin-3-ylpyridin<4-yl)-1H-pymazole-5-
carboxylate.

[000188] Synthesis was conducted as in the preparation of ethyl 1-{3-
[(tert-butoxycarbonyl)aminolpropyil-3-{2-(3-nitrophenyl)pyridin4-yi}- 1H-
pyrazole-5-carboxylate using ethyl 1-{2{(tert-butoxycarbonyl)amino]ethyi}-
3-(2-chloropyridin-4-yi)-1H-pyrazole-5-carboxylate (0.732 g, 1.86 mmol), 3-
quinoiinylboronic acld (0.481 g, 2.78 mmol), 2M NagCO; (7 mL), toluene
(20 mL), and Pd[dppfiCle CH:Ck (0.121 g, 0.148 mmol). The black residue
obtained from the aqueous work-up was triturated with dichloromethane to
afford an off-white solld (0.615 g, 68.2% yield): 'H NMR (DMSO-d, / 300
MHz) 5 9.72 (s, 1H), 9.14 (s, 1H), 8.78 (d, 1H), 8.62 (a, 1H), 8.15-8.08 (m,
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2H), 7.80-7.82 (m, 3H), 7.71-7.88 (m, 1H), 6.94 (t, 1H), 4.84 (1, 2H), 4.37
(9. 2H), 3.39-3.32 (m, 2H), 1.38-1.28 (m, 12H); HRMS calculated for (M +

" H) 488.2292, found 488.2296.

EXAMPLE 15
[000189] This example illusirates the production of 2-{2-[4-
(trifiuoromethoxy)-phenylipyridin-4-yi}-6,7-dihydropyrazolo[1,5-a]pyrazin-
4(5H)-one trifluoroacetate.

[000180] Synthesis was conducted as in the preparation of ethyl 1{3-
[(tert-butoxycarbonyl)amino]propyl}-3-{2-(3-nitrophenyl) pyridin-4-yi}- 1H-
pyrazole-5-carboxylate using ethyl 1-{3{(tert-
butoxycarbonyljaminojpropyf}-3-(2-chloropyridin-4-yi)-1 H-pyrazole-5-
carboxylate (0.954 g, 2.33 mmol), 3-quinolinylboronic acld (0.520 g, 3.00
mmol), 2M NaaCOs (10 mL), toluene (25 mL), and Pd{dppflCl'CH:Cla
(0.152 g, 0.186 mmol). Flash chromatography (25% ethyl acetste/hexane)
afforded a beige solid {0.593g, 50.7% yleld): 'H NMR (DMSO-ds / 300
MHz) §8.72 (d, 1H), 8.14 (d, 1H), 8.7 (d, 1H), B.83 (e, 1H), 8.15-8.07 (m,
2H), 7.85-7.82 (m, 3H), 7.68 (dd, 1H), 6.88 {t, 1H), 4.60 (t, 2H), 4.37 (q,
2H), 8.02-2.96 (m, 2H), 2.01-1.83 (m, 2H), 1.38-1.34 (m, 12H); HAMS
calculated for (M + H) 502.2449, found 502.2419.

EXAMPLE 16
{000191] This example illusirates the production of ethyl 1-{2-{(tert-
butoxycarbonyl)aminojethyl}-3-{2-{4-(hydroxymethyl) phenyf]pyridin-4-vi}-
1 H-pyrazole-5-carboxyiate.

[000192] Synthesls was conducted as in the preparation of ethyl 1-{3-
[(tert-butoxycarbonyl)amino]propyl}-3{2-{3-nitrophenyl)pyridin-4-yi}- 1H-
pyrazole-5-carboxylate using ethyl 1-{2-](tert-butoxycarbonyl)amino]ethyl}-
3-(2-chloropyridin-4-yi)-1H-pyrazole-5-carboxylate (1.100 g, 2.79 mmol), 4-
hydroxymethyl-phenyiboronic acid (0.550 g, 3.62 mmol), 2M NazCO5 (12
mL), toluene (32 mL), and Pd[dppflCl'CHzCl (0.182 g, 0.223 mmol). The
black residue obtained from the aqueous work-up was triturated with
dichloromethane to yield an off-white solid (0.567 g, 43.6% yield): 'TH NMR
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(DMSO-da / 300 MHz) 5 8.67 (d, 1H), 8.32 (s, 1H), 8.15 (d, 2H), 7.78-7.78
(m, 2H), 7.45 (d, 2H), 8.82 (t, 1H), 5.26 (1, 1H), 4.62-4.56 (m, 4H), 4.35 (g,
2H), 3.98-9.35 (m, 2H), 1.36-1.27 (m, 12H); HAMS calculated for (M + H)
4672289, found 467.2250,

EXAMPLE 17
[000183] This example ilustrates the production ethyi 1<3-aminopropyl)-
3{2-(3-nitrophenyl)pyridin-4-yl}-1H-pyrazole-5-carboxylate dinydrochioride.

[000184] Synthesle was conductad as In the preparation of ethyl 1-(2-
aminoethyl)-3-pyridin-4-y-1H-pyrazole-5-carboxylate dihydrochioride using
sthyl 1-{3{(tert-butoxycarbonyf)amino]propyl}-3J2-(3-nitrophenyl)pyridin-4-
yi}-1H-pyrazole-5-carbaxylate (0.763 g, 1.53 mmol) and 4N HCVdioxane
(10 mL). A light yellow solid was obtained (0.685 g, 85.4% yield): 'H NMR

(DMSO-ds / 300 MHz) 3 8.00 (dd, 1H), 8.80 (d, 1H), 8.68 (d, TH), 8.63 (s,
1H), 8.35 (dd, 1H), 8.13 (br s, 3H), 8.02 (dd, 1H), 7.98 (s, 2H), 7.85 (dd,
1H), 4.68 (t, 2H), 4.37 (q, 2H), 2.87-2.80 (m, 2H), 2.21-2.16 (m, 2H), 1.36
{t, 3H); HRMS calculated for (M + H) 396.1666, found 366.1660.

EXAMPLE 18
[000195] This example illustrates the production of ethyl 1-(2-
aminoethyf)-3-(2-quinolin-3-yipyridin-4-yi)-1H-pyrazole-5-carboxylate
dihydrochloride.
[000196] Synthesls was conducted as In the preparation of ethyl 1-(2-
aminoethyl)-3-pyridin-4-yi-1H-pyrazole-5-carboxylate dihydrochloride using
sthyl 1-{2-{(tert-butaxycarbonyl)aminojethyl}-3-(2-quinolin-3-yipyridin-4-yl)-
1H-pyrazole-5-carboxylate (0.568 g, 1.21 mmol) and 4N HCVdloxane (12
mL). A white solid was obtained (0.557 g, 100% yield): 'H NMR (DMSO-
de / 300 MHz) 5 9.97 (s, 1H), 9.88 (s, 1H), 6.87-8.85 (m, 2H), 8.62 (s, 1H),
8.48-8.41 (m, 5H), 8.15-8.08 (m, 2H), 7.96-7.90 (m, 2H), 4.89 (t, 2H), 4.39
(q. 2H), 3.43-3.38 (m, 2H), 1.37 (1, 3H); HRMS caloulated for (M + H)
388.1768, found 388.1754.
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[000202] A fiask was charged with ethyl 1-{2-{(tert-butoxycarbonyl)amino]
ethyf}-3-{2-chloropyridin-4-yi)-1H-pyrazole-5-carboxylate (0.700 g, 1.78
mmol), 3-nitrophenylboronic acid (0.446 g, 2.67 mmol), 2M NagCOs (7
mL), toluene (20 mL), and [1, 1’ bis(diphenyiphosphino)
ferrocene]dichioropafladium (ll}, 1:1 complex with dichloromethane
[Pd[dppfICl"CHeCls (0.116 g, 0.142 mmol)], then purged with N and
heated at 90°C for 20 h. The reaction mbdure was filtered through Celite
and the organic layer was concentrated. To this residue was added 4N
HCVdloxane (10.0 mL). After 2 h the reaction mbdure was purified by
Glison RP HPLC (5-85% acetonltrlie/water). The appropriate fractions
were concentratad to a tacky residue, which was converted to the HCl salt
using 4N HCVdioxane and methanol. After stirring 1 h the reaction was
concentrated to a brown sofid (0.888 g, 85.1% yield): 'H NMR (DMSO-dq /
300 MHz) 8 8.01 (s, 1H), 8.80 (dd, 1H), 8.70-8.84 (m, 2H), 8.35-8.28 (m,
4H), 8.03 (d, 1H), 7.93 (s, 1H), 7.84 (dd, 1H), 4.87 (i, 2H), 4.38 (q, 2H),
3.39-3.33 (m, 2H), 1.36 (t, 3H); HRMS calulated for (M + H) 382.1510,
found 382.1525.

PLE

[000203] This example llustrates the production of ethyl 1-(2-

aminoethyl)-3-{2-(4-methoxyphenyl)pyridin-4-yl}-1H-pyrazole-5-carboxylate
dihydrochloride.

[000204] Synthesls was conductad as for the production of ethyl 1(2-
aminoethyl)-34{2-(3-hitrophenyl)pyridin-4-y]-1H-pyrazole-5-carboxylate
dihydrochloride using ethyl 1-{2-[(tert-butoxycarbonyl)amino]ethyl}-3-(2-
chloropyridin-4-yi)-1H-pyrazole-5-carboxylate (0.700 g, 1.78 mmol), 4~
methoxyphenylboronic acld (0.406 g, 2.67 mmol), 2M NagCOg (7 mL),
toluene (20 mL), Pd{dppf]Cle’CH.Cl (0.116 g, 0.142 mmol), and 4N
HCVdioxane (10.0 mL). The product was isclated as a ysllow solid (0,700
g, 80.7% yleld): 'H NMR (DMSO-ds / 300 MHz) & B.77 (d, 1H), 8.85 (s,
1H), 8.35 (br 8, 3H), 8.24 (d, 2H), 8.16 (d, 1H), 8.04 (s, 1H), 7.18 (d, 2H),
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EXAMPLE 19
[000197] This example Illustratas the production of ethyl 1-{3-
aminopropyl)-3-(2-quinolin-3-yipyridin-4-yi)-1H-pyrazole-5-carboxylate
dihydrochioride.
[000168] Synthesie was conducted as for the preparation of ethy 1-(2-
aminoethyl)-3-pyridin-4-y- 1H-pyrazole-5-carboxylate dihydrochioride,
using ethyl 1-{3-(tert-butoxycarbonyl)amino}propyi}-3-{2-quinolin-3-
yipyridin-4-yl)-1H-pyrezole-5-carboxylate (0.404 g, 0.805 mmol) and 4N
HCVdioxane (10 mL). A yellow eolid was obtained (0.357g, 83.5% yield):
H NMR (DMSO-de / 300 MHzZ) § 0.92 (d, 1H), 9.72 (d, 1H), 8.84 (d, 1H),
8.79 (s, 1H), 8.40-8.36 (m, 2H), 8.16 (br 8, 3H), 8.07-8.00 (m, 2H), 7.93-
7.88 (m, 2H), 4.66 (1, 2H), 4.38 (q, 2H), 2.90-2.82 {m, 2H), 2.25-2.16 (m,
2H), 1.37 (t, 3H); HRMS calculated for (M + H) 402.1925, found 402.1937.
EXAMPLE 20
[000198] This example lllustrates the production of ethyl 1-(2-
aminoethy!)-3-{2-[4~(hydroxymethyl)phenyl]pyridin-4-yl}-1H-pyrazole-5-
carboxylate dihydrochloride.
[000200] Synthesis was conducted as for the preparation of ethyl 1-(2-
aminoethyl)-3-pyridin-4-yl-1H-pyrazole-5-carboxylate dlhydrochioride,

' using ethyl 1-{2-](tert-butoxycarbenyl)aminojethyi}-3-{2-[4-

{hydroxymethylphenyllpyridin-4-yi}-1H-pyrazole-5-carboxylate (0.498 g,
1.07 mmol) and 4N HCl/dioxane (10 mL). A white solid was obtained
(0.474g, 100% yield): 'H NMR (DMSO-ds / 300 MHz) 8 8.83 (d, 1H), 8.74
(s, 1H), 8.38 (br s, 3H), 8.28-8.20 (m, 3H), 8.08 (8, 1H), 7.57 (d, 2H), 4.90
(t, 2H), 4.62 (m, 2H), 4.39 (q, 2H), 3.40-3.35 {m, 2H), 1.96 (t, 3H); HAMS
calculated for (M + H) 387.1765, found 367.1751.

EXAMPLE 21
[000201] This example lilustrates the production of ethyl 1-(2-

aminoethyf)-3-[2-(3-nitro-phenyl)pyridin-4-yl}-1H-pyrazole-5-carboxylate
dihydrachiotide.
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4.8 (t, 2H), 4.38 (g, 2H), 3.87 (s, 3H), 3.42-3.38 (m, 2H), 1.38 {t, 3H),
HRMS calculated for (M + H) 967.1765, found 367.1790.
- EXAMPLE 23

[000205] This example Hlustrates the production of Ethyl 1-(2-

aminoethyl)-3-{2-{4-(trifluoromethoxy)phenyijpyridin-4-yi}-1H-pyrazole-5-
carboxylate dlhydrochloride.

[000206] Synthesis was conducted as for the production of ethyl 1-(2-
aminosthyl)-34{2-(3-nitrophenyl)pyridin-4-y{}-1H-pyrazoie-5-carboxylate
dihydrochloride using ethyl 1-{2-{(tert-butoxycarbonyl)aminolethyl}-3-(2-
chioropyridin4-yl)-1H-pyrazole-5-carboxylate (0.700 g, 1.78 mmol), 4-
trifluoromethexyphenylboronic acid (0.550 g, 2.67 mmol), 2M NazCOs (7
mL), toluene (20 mL), Pd[dppfICL"CHzCk (0.116 g, 0.142 mmol), and 4N
HCVdioxane (10.0 mL). The product was Isolated as a reddish-tan solid
(0.821 g, 83.5% yield): *H NMR (DMSO-ds / 300 MHz) 5 8.79 (d, 1H), 8.59
(s, 1H), 8.36-8.33 (m, 5H), 8.07 (d, 1H), 7.94 (s, 1H), 7.57 (d, 2H), 4.87 (t,
2H), 4.38 (q, 2H), 3.42-3.38 (m, 2H), 1.38 (t, 3H); HRMS caiculated for (M
+ H) 421.1482, found 421.1482.

EXAMPLE 24
[000207] This example iliusirates the production of ethyl 1-(2-
aminoethyl)-3-{2-{(E)-2-phenylethenyflpyridin-4-yi}-1H-pyrazole-5-
carboxylate dihydrochloride.
{o00208] Synthesis was conductad as for the production of ethyt 1-(2-
aminoethyi}-3{2-(3-nitrophenyl)pyridin-4-y{}-1 H-pyrazole-S-carboxylate
dihydrochloride in using ethyl 1-{2-{(tert-butoxycarbonyf)amino]ethyl}-3-(2-
chioropyridin-4-yi)-1H-pyrazole-5-carboxylate (1.044 g, 2.64 mmol), trans-
2-phenyivinyibaronic acid (0.587 g, 3.87 mmol), 2M Na,COs (10 mL),
toluene (30 mL), Pd[dppf]Cl’CHzCl: (0.172 g, 0.211 mmol), and 4N
HCVdioxane (10.0 mL). The product was Isolated as a yellow solid (1.213
g, >100% yleld, 73.0% pure): 'H NMR (DMSO-ds / 300 MHz) 8 8.79-8.72
(m, 2H), 8.36 (br s, 3H), 8.24-8.19 (m, 2H), 7.98 (s, 1H), 7.71 (d, 2H),
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7.82-7.45 (m, 5H), 4.89 {t, 2H), 4.38 (q, 2H), 3.41-3.39 {m, 2H), 1.37 {t,

3H); HRMS calculated for (M + H) 383.18186, found 363.1807.
EXAMPLE 25

[000208] This example illustrates the production of ethyl 1-(2-

aminoathyl)-3-{2-{4-{dimethylamino)phenyllpyridin-4-yi}-1H-pyrezole-5-
carboxylate trifluoroacetate.

[000210] Synthesls was conducted as for the production of ethyl 1-(2-
aminoethyl)-3-{2-(3-nltrophenyl)pyridin-4-yl]-1H-pyrazole-5-carboxylate
dihydrochioride In using ethyl 1-{2-{(teri-butoxycarbonyljaminojethyl}-3-(2-
chioropyridin-4-yi)-1H-pyrazole-5-carboxylate (0.758 g, 1.82 mmof), 4-
dimethylaminophenylboronic acid (0.475 g, 2.88 mmol), 2M NazCOs (B
mL), toluene (23 mL), Pd[dppf)Cly CHzCL: (0.126 g, 0.154 mmol), and 4N
HCVdloxane (10.0 mL). The TFA salt was isolated as a yellow eolld (0.666
g, 70.3% yleld): "H NMR (DMSO-d, / 300 MiHz) 5 8.84 (d, 1H), 8.48 (s,
1H), 8.07-8.04 (m, 5H), 7.95 (s, 1H), 7.88 (d, 1H), 6.86 (d, 2H), 4.85 (t,
2H), 4.38 (q, 2H), 3.47-3.37 (m, 2H), 3.03 (s, 6H), 1.38 {t, 3H); HRMS
calculated for (M + H) 380.2081, found 380.2098.

EXAMPLE 268
[000211] This axample Nlustrates the production of ethyl 1-(2-
aminoethyl)-3-[2-(3-methoxyphenyl)pyridin-4-yi}-1H-pyrazole-5-carboxylate
dihydrochioride.
[000212] Synthesls was conducted as for the production of ethyl 1-(2-
aminoethyl)-3-[2-(3-nitrophenyl)pyridin-4-yi}-1 H-pyrazole-5-carboxylate
dihydrochioride, using ethy! 1-{2-{tert-butoxycarbonyljamino]sthyl}-3-(2-
chioropyridin-4-yi)-1H-pyrazole-5-carboxylate (0.762g, 1.80 mmol), 3-
methoxyphenyliboronic acid (0.434 g, 2.86 mmol), 2M NagCOs (7 mL),
toluene (20 mL), PdldppfiCkCHaCls (0.124 g, 0.152 mmol), and 4N
HCVdioxane (10.0 mL). The product was Isolated as an off-white solid
(0.500 g, 60.0% yleld): '"H NMR (DMSO-dg / 300 MHz) 5 8.81 (d, 1H), 8.67
(s, 1H), 8.37 (br &, 3H), 8.22 (d, 1H), 8.04 (s, 1H), 7.82-7.79 (m, 2H), 7.53
(dd, 1H), 7.18 (d, 1H), 4.88 {t, 2H), 4.38 (q, 2H), 3.89 (s, 3H), 3.42-3.38
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(m, 2H), 1.36 {t, 3H); HRMS calcuiated for (M + H) 367.1765, found
367.1755.

EXAMPLE 27
[000213] Thie example flustrates the production of ethyl 1-{2-
aminoethyl)-3-{2-(3-hydroxyphenylpyridin-4-yl]-1H-pyrazole-5-carboxylate
dihydrochloride.

[000214] Synthesls was conducted as for the production of ethyl 1-(2-
aminoethyl)-3-{2-(3-nitrophenyl)pyridin-4-yi]-1H-pyrazole-5-carboxylate
dhydrochloride using ethyl 1-{2-[(tert-butoxycarbonyl)amino]ethyl)}-3-(2-
chioropyridin-4-yi)-1H-pyrazole-5-carboxylate (0.752g, 1.90 mmol), 3-
hydroxyphenyboronic acld (0.629 g, 2.88 mmol), 2M NagCO; (7 mL),
oluene (20 mlL.), Pd{dppflCle' CH=Cle (0.124 g, 0.152 mmof), and 4N
HCVdloxane (10.0 mL). The product was Isolated as an off-white solid
(0.381 g, 48.8% Yyleld): 'H NMR (DMSO-d, / 300 MHz2) & 8.80 (d, 1H), 8.62
(s, 1H), 8.37 (br s, 3H), 8.22 (d, 1H), .04 (s, 1H), 7.62-7.58 (m, 2H), 7.41
(dd, 1H), 7.05 (dd, 1H), 4.89 {t, 2H), 4.38 (q, 2H), 3.89 (s, 3H), 3.42-3.36
(m, 2H), 1.36 {t, 3H); HRMS calculated for (M + H) 353.1608, found
353.1630.

EXAMPLE 28
[000216] This example lllustrates the production of 2-(2-quinolin-3-
yipyridin-4-y)-6,7-dihydropyrazolo[1,5-a]pyrazin-4(5H)-one.
[000216] A flask waa charged with ethyl 1-(2-aminoethyl)-3-(2-quinolin-3-
yipyridin-4-yi)-1H-pyrazole-5-carboxylate dihydrochloride (0.303 g, 0.859
mmol), NH;OH (8 mL) and ethano! (3 mL). After stining for 20 h, the
reaction was filtered, and the solid rinsed with water, ethanol, and diethyt
sther to obtain a white solid {0.178 g, 76.8% yield): 'H NMR (DMSO-d, /
300 MHz) § 8.73 (s, 1H), 9.16 (s, 1H), 8.78 (s, 1H), 8.64 (s, 1H), 8.35 (s,
1H), 8.16-8.08 {(m, 2H), 7.90-7.68 (m, 4H), 4.45 (br 8, 2H), 3.68 (br 3, 2H);
HRMS calculated for (M + H) 342.1348, found 342.1385.
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EXAMPLE 29
[000217] This example lllustrates the production of 2-(2-quinolin-3-
yipyridin-4-y1)-5,6,7,8-tetrehydro-4H-pyrazolof1,5-a][1 4]diazepin-4-one.
[000218] Synthesis was conducted as it was for the production of 2-(2-
quinolin-3-yipyridin-4-yl)-8,7-dihydropyrazolo[ 1,5-aJpyrazin-4(5H)-one
using ethyl 1-{3-aminopropyl)-3-(2~quinolin-3-yipyridin-4-yl)-1H-pyrazole-5-
carboxylate dihydrochioride (0.144 g, 0,303 mmol), NHOH (6mL), and
ethanol (3 mL). A white solid was obtained (0.046 g, 43% yleld): 'H NMA
(DMSO-da / 300 MHz) 8 9.72 (d, 1H), 8.18 (d, 1H), 8.77 (d, 1H), 8.61 (s,
1H), 8.35 (br s, 1H), 8.15-8.07 (m, 2H), 7.88-7.79 (m, 2H), 7.71-7.66 (m,
2H), 4.55 (t, 2H), 3.28-3.23 (m, 2H), 2.22-2.18 (m, 2H); HRMS calculated
for (M + H) 356.1508, found 356.1525.

EXAMP

[000218] This example illustrates the production of 2-{2-[4-
(hydroxymethyf)phenyl] pyridin-4-yi}-8,7-dihydropyrazolo{1,5-alpyrazin-
4(5H)-one.
[000220] Synthesis was conducted as It was for the production of 2-(2-
quinolin-3-yipyridin-4-yi}-8,7-dihydropyrazolo{ 1 5-aJpyrazin-4(5H)-one
using ethyl 1-(2-aminoethyl)-3-{2-{4-(hydroxymsthyl)phenyflpyridin-4-yi}-
1H-pyrazole-5-carboxylate dihydrochioride (0.202 g, 0.458 mmal), NHOH
(8 mL), and athanol (4 mL). A white solid was obtained (0.098 g, 66%
yleld): '"H NMR (DMSO-ds / 300 MHz) 5 8.67 (d, 1H), 8.36-8.32 (m, 2H),
8.15 (d, 2H), 7.78 (d, 1H), 7.64 (s, 1H), 7.45 (d, 2H), 5.27 {t, 1H), 4.57 (d,
2H), 4.42 (t, 2H), 3.70-3.66 {m, 2H); HRMS calculated for (M + H)
321.1348, found 321.1333.

EXAMPLE 31
[000221] This example lllustrates the production of 2-[2-(3-
methoxyphenyl)pyridin-4-yi}-8,7-dihydropyrazolof1,5-a]pyrazin-4{5H)-one.
[000222] Synthesis was conducted as It was for the production of 2-(2-
quinalin-3-yipyridin-4-yf)-6,7-dihydropyrazolo]1,5-ajpyrazin-4(5H)-one
using ethyl 1-{2-amincethyl)-3{2-(3-methoxyphenyl)pyridin-4-yi}- 1H-
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pyrazole-5-carboxylate dihydrochloride (0.253 g, 0.575 mmol), NH:OH (8
mL), and sthanol (4 mL). An off-white solid was obtained (0.160 g, 86.8%
yleld): 'H NMR (DMSO-dg / 300 MHz) 3 8.68 (s, 1H), 8.87-8.32 (m, 2H),
7.80-7.68 (m, 4H), 7.42 (dd, 1H), 7.03 (d, TH), 4.42 {t, 2H), 3.86 (s, 3H),
3.68-3.65 (m, 2H); HRMS calculated for (M + H) 321.1348, found
321.1344.

EXAMPLE 32

[000223] This example illustrates the production of 242-(3- -
hydroxyphenyf)pyridin-4-yi-6,7-dihydiropyrazolo[1,5-a]pyrazin-4(5H)-one.
[000224] Synthesis was conducted as it was for the production of 2-(2-
quinolin-3-yipyridin-4-yi)-8,7-dihydropyrazolof1,5-a]pyrazin-4(SH)-one
using ethyl 1-(2-aminoethyl)-3-[2-{3-hydroxyphenyl)pyridin-4-yi}-1H-
pyrazole-5-carboxylate dihydrochloride (0.304 g, 0.715 mmol), NH,OH (10
mL), and ethanol (5 mL). An off-white solld was obtalned (0.178 g, 81.1%
yleld): TH NMR (DMSO-d; / 300 MHz) & 9.56 (br 8, 1H), 8.66 (d, 1H), 8.32-
8.28 (m, 2H), 7.79 (s, 1H), 7.63-7.59 (m, 3H), 7.30 (dd, 1H), 6.85 (d, 1H),
4.42 (t, 2H), 3.69-3.64 (m'. 2H); HRMS calculated for (M + H) 3071190,
found 307.1214.

EXAMPLE 33

[000225] This example lliustrates the production of 2{2(3-
nitrophenyl)pyridin-4-yi}-5,6,7,8-tetrahydro-4H-pyrazolo[1,5-
a][1,4]dlazepin-4-one hydrochioride.

[000228] Synthesis was conductad as |t was for the production of 2-
pyridin-4-y1-8,7-dihydropyrazolo[ 1,5-a)pyrazn-4(5H)-one triflucroacetate
using ethyl 1-(3-aminopropyf)-3-[2-(3-nitrophenyl)pyridin-4-yi]-1H-pyrazole-
5-carboxylate dihydrochlorida (0.253 g, 0.540 mmol), NHOH (8 mL), and
ethanol (4 mL). The isolated TFA sailt was converted to the HCI salt using
methanol and 4N HCVdioxane. After 0.5 h, the suspension was
concentrated and the solid rinsed with diethyl ether to afford a white solid
(0.140 g, 65.2% yleld): 'H NMR (DMSO-dg / 300 MHz) § 9.00 (dd, 1H),
8.78 (d, 1H), 8.65 (d, 1H), 8.60 (s, 1H), 8.38-8.33 (m, 2H), 8.00 (dd, 1H),

205



10 °

15

WO 2004858176 PCT/US2003/040932

7.84 (dd, 1H), 7.74 (s, 1H), 4.54 (t, 2H), 3.27-3.21 (m, 2H), 2.20-2.15 (m,
2H); HAMS calculated for (M + H) 342.1349, found 342.13865.
EXAMPLE 34
[000227] This example lllustrates the production of 2-{2-{4-
(trifluoromethoxy)-phenyljpyridin-4-yi}-6,7-dihydropyrazolo[1,5-a]pyrazin-
4(5H)-one trifluoroacetate,
[000228] Synthesis was conducted as It was for the production of 2-
pyridin-4-yi-8,7-dlhydropyrazolo[1,5-a}pyrazin-4(5H)-one trifluoroacetate
uaing ethyl 1-(2-aminoethyl)-3-{2{4~(triflucromethoxy)phenyljpyridin-4-yi}-
1H-pyrazole-5-carboxylate dihydrochioride (0.438 g, 0.889 mmol), NH,OH
(8 mL), and ethanol (4 mL). An off-white solid waa obtained (0.181 g,
43.0% yleld): '"H NMR (DMSO-dg / 300 MHz) 5 8.72 (d, 1H), 8.46 (8, 1H),
8.33-8.30 (m, 3H), 7.88 (d, 1H), 7.68 (s, 1H), 7.51 (d, 2H), 4.43 (q, 2H),
3.70-3.64 (m, 2H); HRAMS calculated for (M + H) 375.1063, found
375.1068. '
EXAMPLE 35
[000229] This axample llustrates the production of 2-{2{(E)-2-
phenyivinyfjpyridin- 4-y}-8,7-dlhydropyrazolo[1,5-a]pyrazin-4(5H)-one
trifluoroacetate.
[000230] Synthesis was conducted as it was for the production of 2-
pyridin-4-yi-8,7-dihydropyrazolo[1,5-a]pyrazin-4(SH)-one trifluoroacetate
using ethyl 1-{2-aminoethyl)-3-{2{(E)-2-phenylvinyllpyridin-4-yi}-1H-
pyrazole-6-carboxylate dihydrochioride (0.610 g, 1.40 mmol), NH:OH (10
mL), and ethanol (5 mL). A yellow solkl was obtained (0.352 g, 58.4%
yield): 'H NMR (DMSO-ds / 300 MHz) 5 8.69 (d, 1H), 8.40 (br 8, 2H), 7.97-
7.92 (m, 2H), 7.71-7.68 (m, 3H), 7.48-7.97 (m, 4H), 4.45 (t, 2H), 3.70-3.66
(m, 2H); HRMS calculated for (M + H) 317.1397, found 317.1405.
EXAMPLE 38
[000231] This exampie Nustrates the production of 2-{2-{4-

(dimethylamino)phenyl}-pyridin-4-yi}-8,7-dihydropyrazolo{1,5-alpyrazin-
4(5H)-one trifluoroacetats.
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[000232] Synthesls was conducted as It was for the production of 2-
pynidin-4-yi-6,7-dihydropyrazolo[1,5-a]pyrazin-4{5H)-one trifluoroacetate
uelng athyl 1-(2-aminoethyi)-3-{2-{4-(dimethylamino)phenylipyridin-4-yl}-
1H-pyrazole-5-carboxylate trifluoroacetate (0.350 g, 708 mmol), NH,OH (8
mL), and ethanol (4 mL). A yellow solid was obtained (0.204 g, 84.5%
yield): 'H NMR (DMSO-d, / 300 MHz2) § 8.61 (d, 1H), 8.51 (s, 1H), 8.40 (s,
1H), 8.03 (d, 2H), 7.86 (d, 1H), 7.86 (s, 1H), 6.88 {d, 2H), 4.48 (t, 2H),
3.71-3.066 (m, 2H), 3.05 (s, 6H); HAMS calculated for (M + H) 334.1662,
found 334.1673.

EXAMPLE 37
[000233] This example lllustrates the production of 2{2-(4-
methoxyphenyl)-pyridin-4-yi}-8,7-dihydropyrazolo{1,5-a]pyrazin-4(5H)-one
triflucroacetate. :
[000234] Synthesis was conducted as it was for the production of 2-
pyridin-4-y1-8,7-dihydropyrazoio[1,5-alpyrazin-4(5H)-one trifluoroacetats
using ethyl 1-(2-aminoethyl)-3-[2-(4-methoxyphenyl)pyridin-4-yi}-1H-
pyrazole-5-carboxylate dihydrochloride (0.368 g, 0.838 mmol), NH,OH (8
mL), and ethanol (4 mL). A white solid was obtained (0.225 g, 61.8%
yiekd): 'TH NMR (DMSO-de / 300 MHz) & 8.69 (d, 1H), 8.45 (s, 1H), 8.36 (s,
1H), 8.13 (d, 2H), 7.93 (d, 1H), 7:76 (s, 1H), 7.12 (d, 2H), 4.44 (1, 2H), 3.85
{s, 3H), 3.71-3.68 (m, 2H); HRMS calculated for (M + H) 321.1348, found
321.1358.

EXAMPLE 38

[000235] Thia example lllustrates the production of 2-{2-(3-
nitrophenyl)pyridin-4-yl}-6,7-dihydropyrazolo{1,5-a]pyrazin-4(5H)-one
trifluoroacetate.

[000236] Synthesls was canducted as it was for the production of 2-
pyridin-4-y1-8,7-dihydropyrazolo[1,5-alpyrazin-4(5H)-one trifluoroacetate
using ethyl 1-(2-aminoethyl)-3-{2-(3-nitrophenyl)pyridin-4-y{}-1H-pyrazole-
5-carboxylate dihydrochloride (0.350 g, 0.771 mmol), NH;OH (8 mL), and
ethanol (4 mL). A beige solid was obtained (0.152 g, 43.8% yield): 'H
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NMR (DMSO-da / 300 MH2) § 8.00 (s, 1H), 8.75 (d, 1H), 8.66 (d, 1H), 8.32-

8.28 (m, 2H), 7.80 (d, 1H), 7.81 (dd, 1H), 7.73 (s, TH), 4.43 (¢, 2H), 3.70-

3.85 (m, 2H); HRMS calculated for (M + H) 336.1001, found 336.1068.
EXAMPLE 39

[000237] This example lustratea the production of 2{2-(3,4-

difiuorophenyl)pyridin-4-yi}-8,7-dihydropyrazolo[1,5-alpyrazin-4(5H)-one
triffuoroacetate.

[000238] Synthesis was conducted as for the production of ethyl 14(2-
aminosthyl)-3-{2-(3-nitrophenyl)pyridin-4-y1]-1H-pyrazole-5-carboxylate
dihydrochioride using 2-(2-chloropyridin-4-y{)-8,7-dihydropyrazolol1,5-
aJpyrazin-4(5H)-one {0.175 g, 0.702 mmol), 3,4-dfiucrophenylboronic acld
(0.187 g, 1.05 mmof), 2M NagCO;5 (2 mL), toluene (7 mL), and
PdidppfiCls CHeClz (0.046 g, 0.057 mmol). The TFA salt was isolated as &
white solid (0.076 g, 25% yleld): '"H NMR (DMSO-d, / 300 MHz) 5 8.68 (d,
1H), 8.42 (s, 1H), 8.32-8.23 (m, 2H), .08 (d, 1H), 7.82 (s, 1H), 7.68 (s,
1H), 7.55 (dd, 1H), 4.41 (, 2H), 3.60-3.64 (m, 2H); HRMS calculated for
(M + H) 327.1052, found 327.1078.

EXAMPLE 40
[000238] This example illustrates the production of 242-(3,4-
dichiorophenyl)pyridin-4-y1]-6,7-dihydropyrazolol1,5-a]pyrazin-4(5H)-one
trifluoroacetats.

[000240] Synthesis was conducted as for the production of ethyl 1-(2-
aminoethyl)-3-{2-(3-nitrophenyl)pyridin-4-yi]-1H-pyrazole-5-carboxylate
dihydrochloride using 2-(2-chloropyridin-4-yl)-6,7-dihydropyrazolo[1,5-
ajpyrazin-4(5H)-one (0.175 g, 0.702 mmol), 3,4-dichlorophenyiboronic acld
(0.200 g, 1.05 mmol), 2M NaCO;3 (2 mL}, toluene (7 mL), and
PddppfICle’CH:Clz (0.048 g, 0.057 mmol). The TFA salt was obtained as
a gray solid (0.016 g, 4.9% yleld): 'H NMR (DMSO-ds, TFA / 300 MHz) §
8.81 (d, 1H), 8.86 (s, 1H), 8.42-8.34 (m, 2H), 8.28-8.18 (m, 2H), 7.87-7.85
(m, 2H), 4.45 (t, 2H), 3.71-3.84 (m, 2H), HRMS calculated for (M + H)
350.0461, found 358.0476.
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EXAMPLE 41
[000241] This example illustrates the production of 1-(3-aminopropyl)-3-
[2~(3-nitrophenyl)pyridin-4-yi]-1H-pyrazole-5-carboxylic acid
dihydrochloride.
[000242] Synthesis was conducted as for the preparation of 142-
aminosthyl)-3-pyridin-4-yl-1H-pyrazole-5-carboxylic acid trifluoroacetate,
using ethyl 1-{34{(tert-butoxycarbonyfjamino]propyl}-3{2-(3-
nitrophenyi)pyridin~4-yi]-1H-pyrazole-5-carboxylate (0.253 g, 0.5389 mmol)
and LiOHeHz0O (0.0679 g, 1.62 mmol. The lsolated TFA salt was a tacky
solid, and thus converted to the HC] salt using methanol and 4N
HCVdioxane. After 0.5 h, the sugpension was concentrated and the solid
rinsed with diethyl ether to afford a white solid (0223 g, 94.6% yleld): 'H
NMR (DMSOQ-dg / 300 MHzZ) 5 8.00 (dd, 1H), 8.79 (d, 1H), 8.68 (d, 1H),
8.60 (s, 1H), 8.34 (dd, 1H), 8.11 (br s, 3H), 7.89 (dd, 1H), 7.88-7.81 (m,
2H), 4.68 {t, 2H), 2.86-2.79 (m, 2H), 2.20-2.15 (m, 2H); HRAMS calculated
for (M + H) 388.1353, found 368.1336.

EXAMPLE 42
[000243] This example INustrates the production of 1-{2-aminoethyl)-3-(2-
quinolin-3-ylpyridin-4-yl)-1H-pyrazole-5-carboxylic acid trifluoroacetate.

[000244] Synthesis was conducted as for the preparation of 1-(2-
aminosthyl)-3-pyridin-4-yi-1H-pyrazole-5-carboxylic acld trifluoroacetate,
using ethyl 1-(2-aminoethyl)-3-(2-quinolin-3-yipyridin-4-yf)-1H-pyrazole-5-
carboxylate dihydrochioride (0.211 g, 0.457 mmol) and LIOHeH;O (0.077
g, 1.8 mmol). A pink golid was obtalned (0.150 g, 69.4% yleld): 'H NMR
(DMSO-ds / 300 MHz) § 9.75 (8, 1H), 9.23 (d, 1H), 8.82 (d, 1H), 8.69 (s,
1H), 8.17-8.10 (m, 2H), 8.01-7.84 (m, 3H), 7.89-7.83 (m, 2H), 7.72 (dd,
1H), 4.86 (t, 2H), 3.44-3.38 (m, 2H); HRMS calculated for (M + H)
360.1455, found 360.1488.

EXAMPLE 43
[000245] This example illusirates the production of 1-(2-amincethyf)-3-{2-
(3-nitrophenyl)pyridin-4-yi]-1H-pyrazole-5-carboxyllc acid dihydrochloride.
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[0002468] Synthesls was conductad as for the preparation of 1-(2.
aminoethyl)-3-pyridin-4-yi-1H-pyrazole-5-carboxyilc acid
trifluoroacetate, using ethyl 1-(2-aminoethyl)-3{2-(3-nitrophenyl)pyridin-4-
yi]-1H-pyrazole-5-carboxylate dihydrochloride (0.262 g, 0.516 mmol) and
LIOHsH,O (0.087 g, 2.3 mmol). The lsolated TFA sait converted to the
HCI salt using methanol and 4N HCVdloxane. After 0.5 h, the suspension
was concentrated and the solld rinsed whh diethyl ether to afford a yellow
solid (0.102 g, 48.5% yield): 'H NMR (DMSO-ds / 300 MHz) 5 9.01 (s, 1H),
8.80 (d, 1H), 8.70-8.64 (m, 2H), 8.35-8.28 (m, 4H), 8.02 (d, 1H), 7.80-7.82
(m, 2H), 3.38-3.33 (m, 2H); HRMS calculated for (M + H) 354.1197, found
354.1176.

EXAMPLE 44
[000247] This example Hiustrates the production of 1-{2-aminosthyl)-3-{2-
(4-methoxyphenyl)pyridin-4-yi}-1H-pyrazole-5-carboxylic acid
trifluoroacetate.
[000248) Synthesis was conducted as for the preparation of 1-(2-
aminoethyl)-3-pyridin-4-yl-1H-pyrazole-5-carboxylic acid trifiuoroacetats,
using ethyl 1-{2-aminoethyl)-3{2-{4-methoxyphenyl)pyridin-4-yi]-1H-
pyrazole-5-carboxylate dihydrochloride (0.260 g, 0.591 mmol) and
LiOHeHzO (0.089 g, 2.4 mmol). A pale yellow solid was obtalned (0.212 g,
70.4% yield): 'H NMR (DMSO-d, / 300 MHz) 5 8.88 (d, 1H), 8.42 (s, 2H),
8.15 {d, 1H), 8.00 (br s, 3H), 7.88-7.84 (m, 2H), 7.00 (d, 2H), 4.84 (1, 2H),
3.84 (s, 3H), 3.38-3.42 (m, 2H); HRMS calcd for (M + H) 338.1452, found
330.1472. ]

EXAMPLE 45
[000248] This example Mustrates the production of 1-(2-aminoethyl)-3-{2-
[4-(trifluoromethoxy)phenyllpyridin-4-yi}-1H-pyrazole-5-carboxyilc acld
trifluorcacstate.

[000250] Synthesls was conducted as for the preparation of 1-(2-
aminosthyf)-3-pyridin-4-yl-1H-pyrazole-5-carboxytic acld trifiuoroacetate,
using ethy! 1-{2-aminoethyl)-8-{2-{4-{trifluoromethoxy)phenyllpyridin-4-yl}-
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1H-pyrazole-5-carboxylate dhydrochloride (0.257 g, 0.521 mmol) and
LIOHeHz0 (0.097 g, 2.3 mmol). A beige solid was obtained (0.088 g, 34%
yleld): 'H NMR (DMSO-ds / 300 MHz) 5 8.73 {d, 1H), 8.50 (s, 1H), 8.32 (d,
2H), 8.01 (br s, 3H), 7.88 (d, 1H), 7.81 {8, 1H), 7.51 {d, 2H), 4.84 (i, 2H),
3.42-3.38 (m, 2H); HRMS calculated for (M + H) 383.1169, found
393.1188.

EXAMPLE 46
[000251] This example illustrates the production of 1-{2-aminoethyl)-3-{2-
[4-(dimethylamino)phenyi]pyridin-4-yi}-1H-pyrazole-5-carbaxylic acid
trifluoroacetate.

[000252] Synthesis was conductad as for the preparation of 1-(2-
aminosthyl)-3-pyridin-4-yi-1H-pyrazole-5-carboxylic acid
trifluoroacetateusing ethyl 1-(2-aminoethyl)-3-{2{4-
(dimethylamino)phenyljpyridin-4-yl}-1H-pyrazole-5-carboxylate
trifluoroacetate (0.238 g, 0.482 mmof) and LIOHeH;0 (0.088 g, 2.1 mmol).
A neon orange solld was obtalned {0.150 g, 87.0% yleld): 'H NMR
(DMSO-ds / 300 MHz) & 8.84 (d, 1H), 8.48 (s, 1H), 8.07-8.04 (m, 5H), 7.01-
7.88 (m, 2H), 6.86 (d, 2H), 4.86 (t, 2H), 3.43-3.37 {m, 2H), 3.03 (s, 6H);
HRMS calcd for (M + H) 352.1768, found 352.1770.

EXAMPLE 47
[000253] This example illustrates the production of 1-(2-aminoethyl)-3-{2-
[(E)-2-phenylethenylipyridin-4-yl}-1H-pyrazole-5-carboxylic acld
trifluoroacetate.
[000254] Synthesis was conducted as in the preparation of 1-{2-
amnoethyl)-3-pyridin-4-yi-1 H-pyrazole-5-carboxylic acid trifluoroacetate,
using ethyl 1-(2-aminoethyl)-3-{2-{(E)-2-phenyivinyljpyridin-4-yl}-1H-
pyrazole-5-carboxylate dihydrochloride (0.311 g, 0.714 mmol) and
LIOHeH20 (0.120 g, 2.86 mmol). The TFA salt was isolated as a light
yellow soiid (0.220 g, 68.7% yleld): *H NMR (DMSO-ds / 300 MHz) 5 8.68
{d, 1H), 8.26 (s, 1H), 8.03 (br s, 3H), 7.89-7.84 (m, 2H), 7.73-7.68 (m, 3H),
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7.45-7.36 (m, 4H), 4.89 (t, 2H), 3.41-3.38 (m, 2H); HRMS calculated for (M
+ H) 335.1503, found 335.14086,

- EXAMPLE 48
[000255] Thia example liustrates the production of 1-(3-aminopropyl)-3-
{2-quinolin-3-yipyridin-4-yl)-1H-pyrazole-5-carboxyilc acid dihydrochloride.
[000256] Syntheais was conducted as for the preparation of 1-(2-
aminoethyl)-3-pyridin4-yi-1H-pyrazole-5-carboxyllo acid trifluoroacetate,
using ethyl 1-(3-aminopropyl}-3-(2-quinolin-3-yipyridin-4-yi)-1H-pyrazole-5-
carboxylate dihydrochloride (0.134 g, 0.282 mmol) and LIOHeH:0 (0.047
g, 1.1 mmol). The TFA sak was converted to the HCI salt using methanol
and 4N HCV/dioxane. After 0.5 h, the suspension was concentrated and
the solid rinsed with diethyl ether to afford a yellow solid (0.088 g, 68%
yield): 'H NMR (DMSO-d / 300 MHz) 5 9.92 (d, 1H), 9.95 (s, 1H), 9.83 (s,
1H), 8.44-8.41 (m, 2H), 8.17-8.00 (m, 4H), 8.03 (d, 1H), 7.94 (dd, 1H),
7.88 (s, 1H), 5 4.69 (t, 2H), 2.60-2.82 (m, 2H), 2.25-2.18 (m, 2H); HRMS
calculated for (M + H) 374.1612, found 374.1622.

EXAMPLE 49

[000257] This exampie lliustrates the production of 1-(2-aminoethyl)-3-{2-
[4-(hydroxymethyl)phenyflpyridin-4-yi}-1H-pyrazole-5-carboxytic acld
dihydrochioride.
[000258] Synthesis was conducted as for the preparation of 1-{2-
aminoethyl)-3-pyridin-4-y+-1H-pyrazole-5-carboxyllc acld trifluoroacetate,
using ethyl 1-(2-aminoathyf)-3-{2{4-(hydroxymethyf)phenyllpyridin-4-yi}-
1H-pyrazole-5-carboxylate dihydrochloride (0.167 g, 0.378 mmoi) and
LIOHeH:0 (0.064 g, 1.5 mmol). The TFA salt was converted to the HC!
salt using methanol and 4N HCVdioxane. After 0.5 h, the suspension was
concentrated and the solld rinsed with diethyl ether to afford & pale pink
solld (0.060 g, 70% yleld): 'H NMR (DMSO-ds / 300 MHz) 5 8.80 (d, TH),
8.67 (s, 1H), 8.33 (br s, 3H), 8.22-8.18 (m, 3H), 8.00 (s, 1H), 7.55 (d, 2H),
4.89 (1, 2H), 4.62 (m, 2H), 3.40-3.35 (m, 2H); HRMS calculated for (M + H}
839.1452, found 338.1435.
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EXAMPLE 50
[000259] This example liustrates the production of 1-(2-aminoethyl)-3-{2-
(3-methoxyphenyf)pyridin-4-yil-1H-pyrazole-5-carboxylic acid
trifluoroacetate.
[000260] Synthesis was conducted as for the preparation of 1-(2-
aminoethyl)-3-pyridin-4-yi- 1 H-pyrazole-5-carboxyllc acld trifiucroacetate,
using ethyl 1-(2-aminoethyl)-3{2-{3-methoxyphenyl)pyridin-4-yi}-1H-
pyrazole-5-carboxylate dihydrochioride (0.179 g, 0.407 mmol) and
LIOHeHg0 (0.105 g, 2.50 mmol). An off-white solld was cbtained (0.168 g,
91.2% yield): 'H NMR (DMSO-dg / 300 MHz) & 8.72 (d, 1H), 8.43 (s, 1H),
8.00 (br e, 3H), 7.88 (d, 1H), 7.83 (s, 1H), 7.78-7.74 (m, 2H), 7.44 (dd, 1H),
7.08 {dd, 1H), 4.84 {t, 2H), 3.85 (s, SH), 3.44-3.38 (m, 2H); HAMS
cailculatad for (M + H) 339.1452, found 339,1469.

EXAMPLE 51
[000261] This example illusirates the production of 1-(2-aminoethyl)-N-
hydroxy-3-{2-[4-(hydroxymethyf)phenyl]pyridin-4-yi}-1H-pyrazole-6-
carboxamide triflucroacetate.
[000262] Freshly made sodium methoxide (3.48 M, 0.27 mL) was added
dropwise to a stiiring solution of hydroxylamine hydrochioride (0.038 mL,
0.94 mmol) in methanol (1 mL) maintained at 40°C. The white slurry was
cooled to room temperature, and then a solution of ethyl 1-{2{(tert-
butoxycarbonyf)aminojethyl}-3{2-{4-(hydroxymethyl)phenyl]pyridin-4-yl}-
1H-pyrazole-S-carboxylate (0.400 g, 0.857 mmol) in methanol (5 mL) was
added. ARer stining for 48 h, 7 mL of 4N HCI (aq) was added and the
reaction stirmed for 20 h. Purffication by Gllson RP HPLC (5-85%
acetonitrile/water) afforded a pink solld (0.129 g, 32.1% yleld): "H NMR
(DMSO-d, / 300 MHz) & 11.53 (br 8, 1H), 8.73 (d, 1H), 8.31 (s, 1H), 8.11-
8.01 (m, 5H), 7.75 (d, 1H), 7.52-7.46 (m, 3H), 4.77 {t, 2H), 4.58 (s, 2H),
3.42-3.35 (m, 2H); HRMS calculated for (M + H) 354.1561, found
354.1538.
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EXAMPLE 52
[000283] This example lliustrates the production of 2-{2-(1H-pyrazol-1-
yl)pyridin-4-yf]-5,6,7,8-tetrahydro-4H-pyrazolo{ 1,5-a][1,4]dlazepin-4-one
hydrochioride.

[000264] A flask was charged with 1. 2-(2-chloropyridin-4-yi)-5,6,7,8-
tetrahydro-4H-pyrazolo|1,5-a][1,4]dlazepin-4-one (0.251 g, 0.960 mmol),
pyrazole (0.325 g, 4.78 mmol), and sodium hydride (0.228 g, §.73 mmol)
in 6 mL anhydrous DMF and stirred under N for 80 h at 138°C. The
reaction waa then quenched with 1N HCI (aq) and purified by Glison RP
HPLC (5-85% acetonitriie/water). The appropriate fractions were
concentrated and converted to the HCI salt using methanol and 4N
HCl/dioxane. The mbdure was concentrated to a light yeliow solld (0.028
g, 8.2% yleld): 'H NMR (DMSO-ds / 300 MHz2) 8 8.64 (d, 1H), 8.48 (d, 1H),
8.35 (br 8, 2H), 7.85 (8, 1H), 7.77 (d, 1H), 7.45 (s, 1H), 6.59 (s, 1H), 4.53
(t, 2H), 3.26-3.20 (m, 2H), 2.22-2.16 (m, 2H); HAMS calculated for (M + H)
205.1302, found 205.1285.

EXAMPLE 53
[000285] This example lllustrates the production of 2-{2-(1H-imidazol-1-
yl)pyridin-4-yi]-5,8,7 8-tetrahydro-4H-pyrazolo{1,5-a] 1,4]diazepin-4-one
hydrochloride.

[000268] Synthesls was conducted as for the production of 2-{2-(1H-
pyrazol-1-yl)pyridin-4-yi]-5,6,7,8-tetrahydro-4H-pyrazolo[ 1,5~
a][1,4]dlazepin-4-one hydrochloride using 2-(2-chioropyridin-4-yi)-5,6,7,8-
tetrahydro-4H-pyrazolo[1,5-a][1,4]dlazepin-4-one (0.251 g, 0.060 mmol)
and imidazole, sodium derivative (0.431 g, 4.78 mmol). A white solid was
obtained (0.074 g, 23% yleld): 'H NMR (DMSO-ds / 300 MHz) 5 10.0 (s,
1H), 8.62 (d, 1H), 3’.55 (s, 1H), 8.48 (s, 1H), 8.41 (br s, 1H), 7.90 (d, 1H),
7.90 (s, 1H), 7.65 (s, 1H), 4.53 {t, 2H), 3.28-3.22 (m, 2H), 2.22-2.16 (m,
2H); HRMS calculated for (M + H) 295.1302, found 285.1280.
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EXAMPLE 54
[0002687] This example illustrates the production of 2-{2-(1H-pyrrol-1-
y)pyridin-4-yi}-5,6,7,8-tetrahydro-4H-pyrazolo[1,5-a][1,4]dlazepin4-one
trifluoroacetate.

[000268] Synthesis was conducted as for the production of 24{2-(1H-
pyrazol-1-yl)pyridin-4-yi}-5,6,7,8-tetrahydro-4H-pyrazolo{ 1,5~
a][1,4]dlazepin-4-cne hydrochloride, using 2~(2-chioropyridin-4-y1)-5,6,7,8-
tetrahydro-4H-pyrazolo{1,5-a][1,4]dlazepin-4-one (0.251 g, 0.960 mmal),
pymrole (0.334 mL, 4.78 mmol), and sodium hydride (0.228 g, 5.73 mmoi).
The TFA salt was isolated as a black solld (0.128 g, 32.7% yleld): *H NMR
(DMSO-dy / 300 MH2) 58.42 (d, 1H), 8.34 (br s, 1H), 8.05 (s, TH), 7.79 (br
8, 2H), 7.67-7.64 (m, 2H), 6.30 (br s, 2H), 4.52 (t, 2H), 3.28-3.22 (m, 2H),
2.22-2.18 (m, 2H); HRMS calculeted for (M. + H) 284.1349, found
204.1348,

EXAMPLE 55
[000269] This example lllustrates the production of 2-2-{4-methyi-1H-

imidazol-1-yl)pyridin4-yi}-5,8,7,8-letrahydro-4H-pyrazoiof1,5-a] [1,4]
diazepin-4-one hydrochioride.

[000270] Synthesis was conducted as for the production of 2-{2-(1H-
pyrazol-1-yi)pyridin-4-yi}-5,6,7,8-tetrahydro-4H-pyrazolo[1,5-
a][1,4]dlazepin-4-one hydrachloride, using 2-(2-chloropyridin-4-yi)-6,6,7,8-
tetrahydro-4H-pyrazolo[1,5-alf 1 ,4]dlazepin-4-one (0.251 g, 0.960 mmol),
4-methylimidazole (0.383 g, 4.78 mmol), and sodium hydride (0.228 g,
5.73 mmol). A brown eolid was cbtalned (0.053 g, 16% yield): 'H NMR
(DMSO-d, / 300 MHZz) § 9.88 (s, 1H), 8.60 (d, 1H), 8.40 (br s, 2H), 8.28 (s,
1H), 7.97 (d, 1H), 7.63 (s, 1H), 4.53 (t, 2H), 3.29-3.22 (m, 2H), 2.36 (s,
3H), 2.22-2.16 {m, 2H); HRMS calculated for (M + H) 309.1458, found
300.1462.
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EXAMPLE 56

[000271] This example lliusirates the production of 2{2-{4-phenyl-1H-
imidazol-1-yl)pyridin-4-yi}-5,6,7,8-tetrahydro-4H-pyrazolo[1,5-a]
[1,4)diazepin-4-one trifluoroacetate.

[000272] Synthesls was conducted as for the production of 242-{1H- .
pyrazol-1-yl)pyridin-4-yi}-5,6,7,8-tetrahydro-4H-pyrazolo[,5-

a][1,4]diazepin-4-one hydrochloride, using 2<{2-chloropyridin-<4-yl)-5,8,7,8-
tetrahydro-4H-pyrazolof1,5-a][1,4]dlazepin-4-one (0.251 g, 0.860 mmol),

4-phenylimidazole (0.680 g, 4.78 mmol), and sodium hydride (0.229 g,

5.73 mmol). The TFA salt was Isolated as a white solid (0.080 g, 13%

yield): "H NMR (DMSO-d, / 300 MHz) §8.17 (e, 1H), 8.76 (s, 1H), B.57 (d,

1H), 8.37-8.32 (m, 2H), 7.93-7.88 (m, 3H), 7.65 (s, 1H), 7.47 (dd, 2H),

7.38-7.34 (m, 1H), 4.54 (1, 2H), 3.20-3222 (m, 2H), 2.22-2.16 (m, 2H);

HRMS calculated for (M + H) 371.1615, found 371.1826.

EXAMPLE 57
[000273] This example lllustrates the production of 2-f2-{4-methyi-1H-
pyrazol-1-yl)pyridin-4-yi}-5,6,7,8-tetrahydro-4H-pyrazolo[1,5-a] .
[1,4)diazepin-4-one trifluoroacetats.

[000274] Synthesls was conductad as it was for the production of 2{2-
(1H-pyrazol-1-yljpyridin-4-yi}-5,6,7,8-tetrahydro-4H-pyrazolo[1,5-
a)[{,4]dlazepin-4-one hydrochioride, using 2-(2-chloropyridin-4-yi)-5,8,7,8-
tetrahydro-4H-pyrazoio{1,5-a]{1,4)dIazepin-4-one (0.251 g, 0.660 mmol),
4-methyipyrazole (0.40 mL, 4.8 mmol), and sodium hydride (0.226 g, 5.78
mmol). The TFA salt was isclated as a while solid (0.088 g, 16% yield): 'H
NMR (DMSO-de / 300 MH2) 3 8.45-8.28 (m, 4H), 7.72 (m, 1H), 7.66 (s,

1H), 7.42 (s, 1H), 4.54 {t, 2H), 3.25-3.20 (m, 2H), 2.20-2.11 {m, 5H);

HRMS calculated for (M + H) 308.1458, found 309.1448.
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EXAMPLE 58
[000275] This example llustrates the production of 2{2-(1H-1,2,4-trlazol-
1-y)pyridin-4-yi}-5,8,7,8-tetrahydro-4H-pyrazolo{1,5-a] [1 4kdiazepin-4-one
hydrochioride.

[000276] Synthesis was conductsd as It wes for the production of 2-[2-
(1H-pyrazol-1-yl)pyridin-4-y1]-5,8,7,8-tetrahydro-4H-pyrazoio[ 1 ,5-
a][1,4]dlazepin-4-one hydrochioride, using 2-{2-chloropyridin-4-yl)-5,6,7,8-
tetrahydro-4H-pyrazolo[1,5-a][1,4]dlazspin-4-one (0.251 g, 0.860 mmol)
and 1,2,4-triazole, sodium derivative (0.435 g, 4.78 mmol). A white solid
was obtained (0.157 g, 48.4% yleld): *H NMR (DMSO-dq / 300 MHz) &
9.40 (e, 1H), 8.55 (d, 1H), 8.37-8.33 (m, 2H), 8.27 (s, 1H), 7.80 (dd, 1H),
7.50 (8, 1H), 4.53 (¢, 2H), 3.25-3.20 {m, 2H), 2.22-2.14 (m, 2H); HRMS
caled for (M + H) 296.1254, found 206.1244.

EXAMPLE 59
[000277] This example illustrates the production of 2{2-(1H-1,2,3-triazol-
1-yl)pyridin-4-yl]-5,8,7 8-tetrahydro-4H-pyrazolo[1,5-a] [1,4]diazepin-4-one
hydrochloride. :
[000278] Synthesis was conducted as it was for the production of 2{2-
(1H-pyrazoH-1-yl)pyridin-4-y1}-5,6,7 8-tetrahydro-4H-pyrazolo[1,5-
a][1,4]diazepin-4-one hydrochloride, using 2-(2-chioropyridin-4-yi)-5,6,7,8-
tetrahydro-4H-pyrazolo[1,5-a]1,4[dlazepin-4-one (0.251 g, 0.960 mmol),
1,2,3-trlazole (0.28 mL, 4.8 mmol), and sodium hydride (0.229 g, 5.73
mmol). A white solid was obtalned (0.118 g, 36.0% yield): 'H NMR
(DMSO-d, / 300 MHz) 8 8.89 (s, 1H), 8.61 (d, 1H), 8.52 (s, 1H), 8.37 (br s,
1H), 8.01-7.86 (m, 2H), 7.55 (s, 1H), 4.54 (t, 2H), 3.29-3.22 (m, 2H), 2.22-
2.16 (m, 2H); HRMS calcd for (M + H) 206.1254, found 298.1243.

PLE
[000278] Thie example lliustrates the production of ethyl 1-{3-{(tert-
butaxycarbonyf)-aminojpropyf}-3-(4-methaxyphenyl)~1H-pyrazole-5-
carboxyiate.
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[000280] To a cooled (0°C) solution of ethyl 3-{4-methoxyphenyl)-1H-
pyrazole-5-carboxylatain anhydrous DMF (35 mL) was added Iithium -
butoxide (1M in THF, 6.6 mL) dropwise. The reaction stimed for 30 min,
and then a solution of teri-butyl 3-bromopropylcarbamate (1.57 g, 6.60
mmol) and sodium lodide (0.889 g, 6.60 mmol) In anhydrous DMF (10 mL)
was added dropwise. The reaction was allowed to stir and warm to room
temperature for 4 h. The reaction was then poured Into water and brine
and extracted with ethyl acetate. The organic layers were combined, dried
over MgSO,, filtered, and concentrated. Chromatographic purification
(15% ethyl acetatahexans) afforded a yeliow oil (1.13 g, 63.7% yield): 'H
NMR (DMSO-de / 300 MHz) 3 7.81 (d, 2H), 7.27 (s, 1H), 6.87 (t, 1H), 6.79
(d, 2H), 4.52 (1, 2H), 4.37 (q, 2H), 3.80 (8, 3H), 3.30-2.04 (m, 2H), 1.96~
1.91 (m, 2H), 1.38-1.33 (m, 12H); HAMS calculated for (M + H) 404.2180,
found 404.2160.

EXAMPLE 61
[000281] Thie example [llustrates the production of 1{3-{(ted-
butoxycasbonyl)-aminojpropyl}-3-(4-methaxyphenyl)-1H-pyrazole-5-
carboxylic acld.
[000282] A solution of ethyl 1-{3-{(tert-butoxycarbonyl)amino]propyl}-3-(4-
methoxyphenyl)-1H-pyrazole-6-carboxylate (0.467 g, 1.16 mmol) and
LIOHeH;0 (0.087 g, 2.32 mmol) in 12 mL of THF/Hz0 (1:1) stirred at room
temperature for 3 h. The reaction mbdure was concentrated to the
aqueous phase, then diluted with 0.1N HCl and extracted three imes with
athyl acetate. The organic layers were combined, dried over MgSQ,,
filkered, and concentraied to a pale yellow solld (0.359 g, 82.3%yleld): 'H
NMR (DMSO-dg / 300 MHz) 87.71 (d, 2H), 7.01-6.84 (m, 3H), 6.88 (s, 1H),
4,82 (t, 2H), 3.80 (s, 3H), 2.84-2,80 (m, 2H), 1.91-1.84 (m, 2H), 1.39 (s,
6H); HRMS calculated for (M + H) 376.1867, found 376.1906.

EXAMPLE 61
[000283] This example lllustrates the production of 1-(3-aminopropyi)-3-
(4-hydroxyphenyi)-1H-pyrazole-5-carboxylic acld dihydrochloride.
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[000284] To a cooled (-78 °C) solution of 1-{3-{(tert-
butoxycarbonyf)aminolpropyi}-3-(4-metho:yphenyl)-1H-pyrazole-5-
carboxyllc acld (0.262 g, 0.70 mmol) in anhydrous dichloromethane (7 mL)
was added boron tribromide (1.0M in CHClk, 7.0 mL) dropwise. After 1 h
the reaction was carefully quenched with water, then concentrated to the
aqueous layer and purifled by Glison RP HPLC (5-05% acetonltrile/water).
The appropriate fractions were concentrated. The residue was converted
to the HC! salt using 4N HCl/dloxane and methanol. After stirring 1 h, the
mixture was concentrated to a white solid (0.238 g, 100% yield): 'H NMR
(DMSO-dy / 300 MH2) 5 8.07 (br 8, 3H), 7.87 (d, 2H), 7.18 (e, 1H), 6.83 (d,
2H), 4.59 (t, 2H), 2.84-2.78 {m, 2H), 2.18-2.08 (m, 2H); HRMS calculated
for (M + H) 262.1186, found 262.1185.

EXAMPLE 62
[000285] This example lllustrates the production of ethyl 1-(3-
aminopropyl)-3-(4-methoxyphenyl)-1H-pyrazole-5-carboxylate
hydrochloride.
[000288] To a flask charged with athyl 1-{3-{(tert-
butoxycarbonyl)aminojpropyl}-3-(4-methoxyphenyf)-1H-pyrazole-5-
carboxylate (0.588 g, 1.468 mmol) was added 4N HCVdioxane (5 mL).
After-1 h the reaction mixiure was filtered and rinsed with disthyl ether to
yield a white solld (0.443 g, 89.4% yleld): 'H NMR (DMSO-dg/ 300 MHz) §
8.08 (br s, 3H), 7.81 (d, 2H), 7.32 (s, 1H), 7.00 (d, 2H), 4.61 (t, 2H), 4.37
(q. 2H), 3.80 (8, 3H), 2.87-2.80 (m, 2H), 2.20-2.11 (m, 2H), 1.36 (t, 3H),
HRMS caled for (M + H) 304.1856, found 304.1665.

PLE

[000287] This example illustrates the production of 2{4-methaxyphenyi)-
5,8,7,8-tetrehydro-4H-pyrazoiof1,5-a){1,4]diazepin-4-one.
[000288] To a flask charged with ethyl 1-{3-aminopropyl)-3-(4-
maethaxyphenyi)-1H-pyrazole-5-carboxylate hydrochloride (0.418 g, 1.23
mmol) was added NH,OH (20 mL) and ethanol (10 mL). After stirring for
18h, the reaction was filtered, and the white golid ringed with diethy! ether
to afford a white solld (0.243 g, 76.8% yield): 'H NMR (DMSO-ds / 300
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MHz) 8 8.28 (br 8, 1H), 7.77 (d, 2H), 7.10 (s, 1H), 6.98 (d, 2H), 4.45 (t, 2H),
3.80 (s, 3H), 3.26-3.21 (m, 2H), 2.20-2.13 (m, 2H); HRMS calculated for
(M + H) 258.1242, found 258.1237.

EXAMPLE 64
[000288] Thie example illustrates the production of 2-(4-hydroxyphenyf)-
5,6,7,8-tetrahydro-4H-pyrazolo{1,5-a] 1 ,4]dlazepin-4-one.
[000200] Synthesls was conducted as it was for the preparation of 1-{3-
amino-propyi)~3-(4-hydroxyphenyl)- 1H-pyrazole-5-carboxylic acid
dihydrochloride using ethy! 1-{3-aminopropyl)-3-(4-methoxyphenyl)-1H-
pyrazola-S-carboxylate hydrochloride (0.182 g, 0.70 mmol) and boron
tribromide (7.0 mL). Purification by Glison RP HPLC (5-85% acstonitrila/
water) afforded a white solid (0.078 g, 46% yield): 'H NMR (DMSO-de /
300 MHz) & 9.55 (br e, 1H), 8.25 (br s, 1H), 7.65 (d, 2H), 7.03 (s, 1H), 6.80
(d, 2H), 4.44 (t, 2H), 3.268-3.21 (m, 2H), 2.18-2.13 (m, 2H); HRMS
caiculated for (M + H) 244.1081, found 244.1049.

EXAMPLE 65
[0002981] This example illustrates the production of ethyl 1-{3-{(tert-
butoxy-carbonyljamino}propyl}-3-(3-methoxyphenyl)-1H-pyrazole-5-
carboxylate.
[000292] Synthesis was conducted as it was for the preparation of ethyl
1-{3-{(tert-butoxycarbonyljamino]propyi}-3-(4-methoxyphenyf)-1H-
pyrazole-5-carboxylate, using ethyl 3-(3-methoxyphenyl)-1H-pyrazole-5-
carboxylate (2.01 g, 8.17 mmol), lithium #-butoxide (12.3 mL), tert-butyl 3-
bromopropyicarbamate (2.82 g, 12.3 mmol) and sodium lodide (1.84 g,
12.3 mmol). Flash chromatography (12% ethyl acetaie/hexans) afforded a
yellow oll, which was triturated with diethyl ather to yleid a pale yellow eolid
(1.47 g, 45.0% yileld): HRMS calculated for (M + H) 404.2180, found
404.2206.

EXAMPLE 66
[000203] This example lllustrates the production of 1-{3{(tert-

butoxycarbonyl)-aminojpropyl}-3-{3-methoxyphenyl)-1H-pyrazole-5-
carboxylic acld.
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[000284] Synthesle was conductad as it was for the preparation of 1-{3-
[(tert-butoxycarbonyi)aminojpropyi}-3-(4-methoxyphenyl)-1H-pyrazole-5-
carboxylle acld using ethyl 1-{3{(tert-butaxycarbonyl)aminc]propyl}-3-(3-
methoxyphenyl)-1H-pyrazole-5-carboxylate (0.610 g, 1.51 mmol) and
LIOHeH,0 (0.127 g, 3.02 mmol). An off-white solid was obtalned (0.565g,
100% yield): 'H NMR (DMSO-ds / 300 MHz) 3 1347 (br s, 1H), 7.46-7.32
(m, 4H), 6.93-6.86 (m, 2H), 4.56 (t, 2H), 3.83 (8, 3H), 3.01-2.95 (m, 2H),
1.96-1.80 (m, 2H), 1.30 (s, 9H); HRMS calculated for (M + H) 376.1873,
found 376.1896.
: _ EXAMPLE 67
[000285] This example lilustrates the production of 1-(3-aminopropyl)-3-
(3-hydroxyphenyi)-1H-pyrazole-5-carboxylic acld triflucroacstate.
[000206] Synthesis was conducted as it was for the praparation of 1-(3-
amino-propyi)-3-(4-hydroxyphenyl)-1H-pyrazole-5-carboxylic acid
dihydrochloride, using 1-{3-{(tert-butoxycarbonyl)amino]propyi}-3-(3-
methoxyphenyl)-1H-pyrazole-5-carboxylic acld (0.496 g, 1.32 mmol) and
boron tribromide (1.0M in CHxClg, 13.0 mL). The TFA salt was lsolated as
an off-white solld (0.353 g, 71.3% yield): 'H NMR (DMSO-dg / 300 MH2) 5
18.62 (br s, 1H), 9.56 (brs, 1H), 7.80 (br 8, 3H), 7.27-7.23 (m, 4H), 8.77
(d, 1H), 4.83 (t, 2H), 2.89-2.81 (m, 2H), 2.17-2.07 (m, 2H); HRMS
caiculated for (M + H) 262.1192, found 262.1223.

EXAMPLE 68
[000297] This example Iliustrates the production of 2-{3-methoxyphenyl)-
5,8,7,8-tetrahydro4H-pyrazolof1,5-a][1,4]dlazepin-4-one. _
[0002088] Synthesls was conducted as It was for the preparation of ethyl
1-{3-aminopropyl)-3-(4-methoxyphenyl)-1H-pyrazole-5-carboxylate
hydrochioride, using ethyl 1-{3-{{tert-butoxycarbonyl)amino]propyl}-3-(3-
methoxyphenyl)-1H-pyrazole-5-carboxylate (0.737 g, 1.83 mmol) and 4N
HCVdioxane (10 mL). The resulting coloriess oll was subjected to
condltions deacribed for the production of 2-{4-methoxyphenyi)-5,6,7,8-
tetrahydro-4H-pyrazolo{1,5-a][1,4]diazepin-4-one, sing NH;OH (12 mL)
and ethanol (6 mL). An off-white solid was obtained: 'H NMR (DMSO-da /
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300 MHz) 5 8.29 (br s, 1H), 7.34-7.45 (m, 3H), 7.28 (s, 1H), 6.80 (dd, 1H),
4.48 (t, 2H), 9.83 (s, 3H), 3.28-3.21 {m, 2H), 2.22-2.14 (m, 2H); HAMS
calculated for (M + H) 258.1242, found 258.1232.

_ EXAMPLE 69
[000298] This example Hiustretes the production of 2-(3-hydroxyphenyl)-
5,8,7,8-tetrahydro-4H-pyrazolo{1,5-a][1 ,4)diazepin-4-one.
[000300] Synthesis was conducted as it was for the preparation of 1-(3-
amino-propyi)-3-<(4-hydroxyphenyl)-1H-pyrazole-5-carboxylic acld
dihydrochloride, using 2-(3-methoxyphenyi)-5,6,7,8-tetrahydro-4H-
pyrazolo[1,5-a][1,4]diazepin-4-one (0.325 g 1.26 mmol) and boron
tribromide (13.0 mL). Purification by Glison RP HPLC (5-95% acstonitrile/
water) afforded a white solid (0.184 g, 63.3% yield): 'H NMR (DMSO-d, /
300 MHz) § 9.45 (br s, 1H), 8.28 (br s, 1H), 7.28-7.19 (m, 3H), 7.08 (s,
1H), 6.75-6.72 (m, 1H), 447 (t, 2H), 3.26-3.21 (m, 2H), 2.20-2.18 (m, 2H);
HRMS calculated for (M + H) 244.1088, found 244.1115.

EXAMPLE 70

[000301] This example Hiustrates the production of 1-(3-{[2~(4-
bromaphenyl)ethyl]-amine}propyl)-3-pyridin-4-yi-1H-pyrazole-5-carboxylic
ackd hydrochioride.
[000302] A single neck round bottom flask was charged with ethyl 3-
pyridin-4-yi-1H-pyrazole-5-carboxylate (1.0 g, 4.6 mmol) and 30 mL DMF.
The solution was cooled to -40°C In a dry Ice/ CHyCN bath. A 1 M solution *
of lithium tbutoxdde In THF (6.9 mL, 8.9 mmol) was added dropwise over 5
minutes. After stirring at —40 °C for 30 minutes, a solution of 3{]2-(4-
bromophenylethyl]{tert-butoxycarbonyl)aminojpropyt methanasulfonate
(3.0 g, 6.9 mmol) in 10 mL. DMF was added dropwise over 5 minutes.
After 1 hour the reaction was allowed to warmed io amblent temperature
and stimed for 18 hours. The reaction mbdure was concentrated in vacuo,
and the residue taken up in ethyl acetate. This was washed 3 timea with
brine, dried over magnesium sulfate, and concentrated to a brown oll. The
oll was treated with 20 mL of a 4 N HCI In dioxane solutlon, and stirred for
30 minutes to remove the protecting group, After concentrating in vacuo
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the crude mbdure was treated with 20 mL of a 2.5 N sodlum hydroxide
soiution. The mixture was heated to 100 °C for 1 hour to hydrolyze the
ester. The resulting product mbdure was concentrated in vacuo to half the
volume, and then chromatographed on a Gllson reverse phase HPLC
eluting with an acetonltrila/water gradient (5-70% CH,CN over 15 minutes)
to provide the desired product as a TFA salt. The salt was taken up in
msthanol, and treated with 10 mL of a 4 N solution of HCI in dioxane to
convert to the HCI salt. Crystalilzation from diethyl ether afforded 1.30g
(56%) of the title compound as a tan solid. LCMS showed a single peak
with m/z 429 (M+H). 'H nmr (DMSO-de/300 MHz) 5 9.48 (broad s, 2H),
8.94 (d, 2H), 8.46 (d, 2H), 7.80 {8, 1H), 7.50 (d, 2H), 7.22 (d, 2H), 4.71 {1,
2H), 3.20-2.88 (m, 6H), 2.30 (m, 2H), ES* HRMS calculated for M+H
4290921, observed 429.0834.

, EXAMPLE 71
[000303] This example Hlustrates the production of 1-{3-aminopropyl)-3-
[2-{4-methoxyphenyi)pyridin-4-yi}-1H-pyrazole-5-carboxylic acid
hydrochioride.
[000304] Step 1, Preparation of ethyt 1-(3-aminopropyf)-3-{2-(4-
methoxyphenyl)pyridin-4-yi]-1H-pyrazole-5-carboxylate hydrochloride.
[000305] This compound was prepared as part of a parallel library. A
reaction tube was charged with ethyl 1-{3-{(tent-
butoxycarbonyl)aminojpropyl}-3-(2-chloropyridin-4-yi)-1H-pyrazole-5-
carboxylate (550 mg, 1.35 mmol) and 4-methoxybenzene boronic acld
(307 mg, 2.02 mmol). The mixture was purged with Ng, and then 16 mL
toluene and 6 mL of a 2M sodium carbonate solution were added. The
reaction mixture was again purged with No. To this stirring mbdure [1,1'-
bis{diphenyl phosphinc)ferrocene] dichloropalladium JI-CH=Cla (88 mg,
0.11 mmol) was added, and the reaction heated to 80°C for 18 hours. The
water layer was decanted, and the organic layer filtered through celite, and
washed with CHaClz. The filirate was concentrated in vacuo, and the
residue treated with 10 mL of a 4 N HCl In dioxane solution for 1 hour.
The product was concentrated /n vacuo, washed with diethyl ether, and air
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dried to afford 673 mg (quantitative) of the desired estar. LCMS ehowed
one major peak with m/z 381 (M+H).
{000306] Step 2. Preparation of 1-(3-aminopropyf)-3-{2+{4-
methoxyphenyf)pyridin-4-yi]-1H-pyrazole-5-carboxyfic acld hydrochioride.
[000307] This compound was prepared ae part of a paralle] lbrary. A
reaction tube was charged with ethyl 1-(3-aminopropyl)-3-{2-(4- ®
methoxyphenyl)pyridin-4-yf]-1H-pyrazole-5-carboxylate hydrochloride (200
mg, 0.44 mmol) and 10 mL of a 2.5 N NaOH solution. The mbdure was
heated to 100°C for 30 minutes, and concentrated in vacuo. The product
mixture was chromatographed on a Gllson reverse phase HPLC eluting
with an acetonitilie/water gradient (5-70% CHsCN over 15 minutes). The
fractions contalning the desired product were combined and concentrated.
The oll was taken up In methenol and treated with 5 mL of a 4 N HCl in
dioxane solution to obtain the HCI salt. The solution was concantrated to
dryness, washed with dlethy! ether, and air dried to afford 186 mg
(quantitative) of the title carboxylic ackd. LCMS showed a single peak with
m/z 353 (M+H). ES* HR MS calculated for M+H 353.16808, obeerved
353.1640. .
EXAMPLE 72
[000308] This axample ltiustrates the production of 1(3-aminopropyl)-3-
{2-]4-{dimethylamino)phenyljpyridin-4-yi}-1H-pyrazole-5-carboxylic acld
hydrochloride.

[000300] The preparation of 1-(3-aminopropyl)-3-{2-{4-
(dimethylamino)phenyl}-pyridin-4-y}-1H-pyrazole-5-carboxylic acid
hydrochioride was camrled out in the same manner as that described for
the production of 1~{3-aminopropyf)-3{2-{4-methoxyphenyl)pyridin-4-yi}-
1H-pyrazole-5-carboxylic acld hydrochloride, using 4-
dimethyl{amino)pheny! boronic acid. Purification afforded the title
carboxyfic acid as an orange solid. 6% yleld over 2 steps. LCMS ghowed a
single peak with m/z 366 {(M-+H). ES* HR MS calculated for M+H
366.1825, observed 386.1918.
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EXAMPLE 73
[000310] This example illustrates the production of 1-(3-aminopropyl)-3-
{2-[3-(hydroxymsthyf)phenyl]pyridin-4-yi}-1H-pyrazole-5-carboxylic acld
hydrochloride.

[000311] The preparation of 1-{3-aminopropyl)-3-{2-[3-
(hydroxymethyl)phenyl}-pyridin-4-yi}-1H-pyrazole-5-carboxylic acid
hydrochloride was carmed out In the same manner as that described for
the production of 1-{3-aminopropyl)-3-f2-{4-methaxyphenyl)pyridin-4-yi}-

1H-pyrazole-5-carbaxylic acld hydrochloride, ueing 3-hydroxymethylphenyl
boronic ackl. Purification afforded the title carboxyllc acid as a brown solld.

§% yield over 2 steps. L CMS showed a single peak with m/z 353 (M+H).
ES* HR MS calculated for M+H 353.1608, obeerved 353.1608.

EXAMPLE 74
[000312] This example lilustrates the production of 1-(3-aminopropyl)-3-
{244-{triflucromathoxy)phenyl]pyridin-4-yi}-1H-pyrazole-5-casboxylic acid
hydrochioride.

[000313] The preparation of 1-{8-aminopropyl)-3-{2j4-(trifluoromethoxy)-
phenyl] pyridin-4-yi}-1H-pyrazole-5-carboxylic acid hydrochloride was
carmied out in the same manner as that described for the production of 1-

- (3~aminopropyl)-3{2-(4-methoxyphenyl)pyridin-4-yfi-1H-pymazole-5-

carboxylic acld hydrochloride using 4-triflucromethoxy-benzene boronic
acld. Purification afforded the title carboxylic acid as a brown solid. 3%
yleid aver 2 stepe. LCMS showed a single peak with m/z 407 (M+H). ES*
HR MS calculated for M+H 407.1326, observed 407.1358.

EXAMPLE 75
[000314] This axample llustrates the production of 2-[2-{4-
meathoxyphenyl)-pyridin-4-yi}-5,8,7,8-tetrahydro-4H-pyrazolo[1,5-
a][1,4]diazepin-4-one.

[000316] This compound was prepared as part of a parailel library. A
reaction tube was charged with ethyl 1-(3-emincpropyl)-3-[2-(4-
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methoxyphenyl)pyridin-4-yl]-1H-pyrazole-5-carboxylate hydrochloride (250
mg, 0.66 mmol), 20 mL ammonium hydroxide, and 10 mL ethanol. The
reaction mbdure was stirred at room temperature for 18 hours. The
mbdure was then concentrated /n vacuo, washed with water, flltered, and
vacuum dried to afford 150 mg (81%) of the title lactam as a tan solkd.
LCMS showed a single peak with m/z 335 (M+H). 'H nmr (DMSO-d, +
TFA300 MHz) § 8.78 (d, 1H), 8.68 (s, 1H), 8.43 (br s, 1H), 8.26 (d, 1H),
8.00 (d, 2H), 7.93 (s, 1H), 7.23 (d, 2H), 4.59 (m, 2H), 3.80 (s, 3H), 3.26 (m,
2H), 2.21 (m, 2H). ES* HR MS calculatsd for M+H 335.1503, observed
335.1490.

EXAMPLE 76
[000316] This example llustrates the production of 2-2{4-
(dimethylaminc)-phenyilpyridin-4-y1}-5,8,7,8-tatrahydro-4H-pyrazolo[1,5-
al{1.4]dlazepin-4-one trifluoroaceiate.

[000317] The preparation of 2-{2-[4-(dImethylamino)phenyllpyridin-4-yl}-
5,6,7,8-tetrahydro-4H-pyrazolo[1,5-a][1,4]diazepin-4-one trifluoroacetate
was carried out In a manner simllar to that described for the preparation of
2{2-(4-methoxyphenyl)pyridin-4-y1]-6,6,7,8-tetrahydro-4H-pyrazolo[1,5-
a)j1,4]diazepin-4-one, except that it was chromatographed on a Gileon
reverse phase HPLC eluting with an acetonlitriie/water gradlent (5-70%
CH4CN over 15 minutes). The pure fractions were combined and
concentrated to afford the title iactam as a yellow solld (44% yleld). LCMS
showed a single peak with m/z 348 (M+-H). 'H nmr (DMSO-de/300 MHz) &
8.61 (d, tH), 8.52 (s, 1H), 8.41 (br s, 1H), 8.03 ((d, 2H), 7.98 (d, 1H), 7.84
(s, 1H), 8.89 (d, 2H), 4.57 (t, 2H), 3.25 (m, 2H), 3.05 (s, 6H), 2.21 (m, 2H).
mp=223,0-226.7°C ES* HR MS cakulated for M+H 348.1819, observed
348.1790.

EXAMPLE 77
[000318] This exampie fliustrates the production of 2-{2-{3-

(hydroxymethyl)-phenyljpyridin-4-y1}-5,6,7,8-tetrahydro-4H-pyrazolo[1,5-
a][1,4]dlazepin-4-one trifluoroacetats.
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[000318] The preparation of 2-{2-{3-(hydroxymethyl)phenyljpyridin-4-yi)-
5,8,7,8-tetrahydro-4H-pyrazolo{1,5-2)1,4]dlazepin-4-one triflucroacetate
was camied out in a manner aimllar to that described for the preparation of
2-{2-(4-methaxyphenyi)pyridin-4-y1}-5,8,7,8-tetrahydro-4H-pyrazolo[1,5-
aj[1.4]dlazepin-4-one, excapt that it was chromatographed on a Gilson
reverse phase HPLC eluting with an acetonltrile/water gradient (5-70%
CHsCN over 15 minutes). The pure fractions were combined and
concentratad to afford the lactam as a white solid (26% yieid). LCMS
showed a eingle peak with m/z 335 (M+H). 'H nmr (DMSO-dy/300 MHz) 8
8.71 (d, 1H), 8.40 (s, 1H), 8.35 (br s, 1H), 8.11 (s, 1H), 8.03 (d, 1H), 7.86
(d, 1H), 7.63 (s, 1H), 7.53-7.41 (m, 2H), 4.81 (s, 2H), 4.54 (1, 2H), 324 (m,
2H), 2.18 {m, 2H). ES* HR MS calculated for M+H 335.1503, cbserved
335.1520.

EXAMPLE 78
[000320] This example lliustrates the production of 2-{2-[4-
(trifluoromethoxy)-phenyllpyridin-4-yi}-5,8,7,8-tetrahydro-4H-pyrazolof1,5-
a]{1,4Kiazepin-4-one.
[000321] The preparation of 2-{2-{4~(trifluoromethoxy)phenyljpyridin-4-yi}-
5,8,7,8-tetrahydro-4H-pyrazolo[1,5-a][1,4]diazepin-4-one was carrled out
in & manner simllar to that described for the preparation of 2-{2-{4-
methoxyphenyl)pyridin-4-yi]-5,6,7,8-tetrahydro-4H-pyrazolo[1,5-
a][1,4]dlazepin-4-one. The mixture was then concentrated /n vacuo,
washed with water, filtered, and vacuum dried to afford the title lactam as
an off-white solid (85%). LCMS showed a single peak with m/z 388 (M+H).
H nmr (DMSO-de/300 MHz) 8 8.70 (d, 1H), 8.40 (s, 1H), 8.33 (m, 3H),
7.82 (d, 1H), 7.62 (s, 1H), 7.48 (d, 2H), 4.53 (m, 2H), 3.24 {(m, 2H), 2,19
(m, 2H). ES* HR MS calculated for M+H 389.1220, obeervad 388.1225.

EXAMPLE 79
[000322] This example llustrates the production of 2-{2-[4-
(hydroxymethy)phenyflpyridin-4-yi}-5,6,7,8-tetrahydro-4H-pyrazolo[1 5-
aj{1,4ldiazepin-4-one.
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[000323] Step 1. The preparation of ethyl 1-(3-aminopropyl)-3-{2{4-
(hydroxymethyl)phenyllpyridin-4-yi}-1H-pyrazole-5-carboxylate
hydrochloride was carrled out in a manner similar to that described for the
production of 1-(3-aminopropyl)-3{2-(4-methoxyphenyl)pyridin-4-yi}-1H-
pyrazole-5-carboxylic acid hydrochloride, step 1 using 4-
hydroxymethyiphenyi boronic acid. Upon completion of the reaction, ethyl
acetate and water were added. The layera were separated, and the
organk layer was washed with water, dried over magnesium sulfate,
fitared, and concentrated. The resulting residue was treated with
4 N HCVdloxane for 15 minutes at room temperature. The reaction
mixture was then chromatographed on a Glison reverse phase HPLC
aluting with an acetonltrile/water gradient (5-70% CHsCN over 15
minutes). The pure fractions were combined, taken up In MeOH, and
treatad with 4 N HCVdloxane to afford the HC! salt of the amine ester as a
red sofid (18 % yleld). LCMS showed one major peak with m/z 381 (M+H).

[000324] Stiep 2. The preparation of 2-{2{4-
(hydroxymethyf)phenyllpyridin-4-yi}-6,6,7,8-tetrahydro-4H-pyrazolo[1,5-
a]l1.4]dlazepin-4-one was carmied out in a manner similar to that described
for the preparation of 2-[2-(4-methoxyphenyl)pyridin-4-yi}-5,6,7,8-
tetrahydro-4H-pyrazolof1,5-a]f 1 ,4}diazepin-4-one. The product mbdure
was concsntrated and filtered to afford the lactam as a tan solid (44%
ylald). LCMS showed a single peak with m/z 335 (M+H). ES* HH MS
calculated for M+H 335.1503, observed 336.1520.

EXAMPLESO)
[000325] Thia exampie lliustrates the production of ethyl 1-(3-
aminopropyf)-3-[2-(4 hydroxyphenyl)pyridin-4-yi}-1 H-pyrazole-5-
carboxylate hydrochloride.

[000326] The preparation of ethyl 1-(3-aminopropyl)-3{2-(4-
hydroxyphenyl)pyridin-4-yi]-1H-pyrazole-5-carboxyiate hydrochloride was
carried out In a manner similar to that described for the production af 13-

aminopropyl)-3-2-(4-methoxyphenyl)pyridin-4-yi}- 1H-pyrazole-5-carboxylic
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acld hydrochloride, stap 1 using 4-hydroxyphenyl boronic acld THP ether.
Upon completion of the reaction in step 1, ethyl acetate and water were
added. The layers were separated, and the organic layer was washed
with water, dried over magnesium sulfate, fittered, and concentrated. The
residue was treated with excess 4 N HCl/dloxane for 15 minutes. The
mbdure was concentrated, triturated with ether, and filtered to afford the
titte amine ester as a tan solld (95% yield). LCMS showed one major peak
with m/z 367 (M+H). mp = 241.6-244.4 °C.

EXAMPLE 81
{000327] This example Iliustrates the production of 1-(3-aminopropyl)-3-
[2-(4-hydraxyphenyl)pyridin-4-yi]-1H-pyrazole-5-carboxylic acid
hydrochlorkie.
[000328] The prepamation of 1-{3-aminopropyl)-3-[2-{4-
hydroxyphenyl)pyridin-4-yi}-1H-pyrazole-S-carboxylic acid hydrochloride
was carried out in a manner simllar to that described for the production of
1-(3-aminopropyl)-34{2-(4-methoxyphenyi)-pyridin-4-yi]-1 H-pyrazole-5-
carboxylic acid hydrochloride, step 2. The title carboxylic acld was
obtained as an off-white solid (51% yleld). ). LCMS showed a single peak
with m/z 339 (M+H). ES* HR MS calculated for M+H 339.1452, observed
3308.1455.

EXAMPLE 62
[000328] This example Mustrates the production of 2{2-(4-

hydroxyphenyl)pyridin-4-y1}-5,6,7,8-tetrahydro-4H-pyrazolof1,5-
a][1,4]dlazepin-4-one trifluoroacetate.

{000330] The preparation of 2-{2-{4-hydroxyphenyl)pyridin4-yl}-5,6,7,8-
tetrahydro-4H-pyrazolo[1,5-a][1,4]diazepin-4-one triflucroacetate was
carried out in a manner simiiar to that desciibed for the preparation of 2{2-
(4-methoxyphenyl)pyridin-4-yi}-5,6,7,8-tetrahydro-4H-pyrazolof1,6-
a][1,4)diazepin-4-one. Upon completion of the reaction, the product
mbdure was concentrated, washed with water, and filtered. The mbdure
was then chromatographed on a Gilson reverse phase HPLC eluting with
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an acetonitriis/water gradlent (5-70% CHyCN over 15 minutes). The pure
fractions were combined and concentrated to afford the title compound as
an off-white solid (41% yield). LCMS showed a single peak with m/z 321

" (M+H). *H NMR (DMSO-de’300 MHz) 5 8.72 (d, 1H), 8.63 (s, 1H), 8.42 (br

s, 1H), 8.22 (d, 1H), 8.02 (d, 2H), 7.81 {8, 1H), 7.03 (d, 2H), 4.57 (m, 2H),
3.25 {m, 2H), 2.20 (m, 2H). ES* HR MS calculated for M+H 321.13486,
observed 321.1368.

EXAMPLE 83
[000331] This examples lllustrates the production of 1-{3-{[2-(4-
bromophenyl)ethyfl-aminolpropy)-3-{2-[(E)-2-phenylvinyfpyridin-4-yi}-1H-
pyrazole-5-carboxylic acld tsifluoroacetats.
[000332] Step 1. Preparation of ethyl 1{3-]2-(4-bromophenyfethyl)(tert-
butoxycarbonyl}-amino]propyi}-3-(2-chloropyridin4-yi)-1H-pyrazole-5-
carboxylate. A single neck roundbottom flask was charged with ethyl 3-(2-
chloropyridin-4-yi)-1H-pyrazole-S-carboxylate (1.0 g, 4.0 mmol) and 30 mL
dimethyl formamide under N;. The solution was cooled to —40 °C In a dry
lce/acetonitrle bath. A 1 M solution of lithium t-butoxide In THF (4.8 mL,
4.8 mmol) was added dropwise over 5 minutes. The reaction was stimad
for 1 hour at —40 °C. A solution of 3-{[2-(4-bromaphenyl)ethyl](tert-
butoxycarbonyl)amino]propyl methanesulfonate (2.1 g, 4.8 mmol) in 10 mL
dimethylformamide was added dropwise over 5 minutes. The resulting
reaction mbdure was stimed for 1 hour at —40 °C, and then stirred for 18
hours at room ternperature. The mixture was then concentrated, and the
reskiue taken up in diethyl ether. The solld Impurities were filtered off, and
washed with diethyl sther.The fitrate was concentrated to a brown oll.
LCMS showed a mixture of the ethyi eater and hydrolyzed carboxylic acid.
This product mbdure was taken on to the next step without further
purification.
[000333] Step2. The preparation of ethyl 1-(3-{[2-(4-
bromophenyf)ethyflamino}- propyl)-3-{2-{(E)-2-phenyivinyllpyridin4-yi}-1H-
pyrazole-5-carboxylate. hydrochloride was carried out in a manner similar
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1o that described In example 2, step 1, using 2-phenylvinyl boronic acid.
Upon completion of the reaction, ethyl acetate and water were added. The
layers were saparated, and the organic layer was washed with water, dried
over magnesium sulfated, fitered and concenirated. The residue was
treated with axcess 4N HCVdioxane for 30 minutes. The mbdure was
concentrated, washed with ether, and fittered to afford the ethyl ester as a
brown solki (26% yleld over 2 staps). LCMS showed one major peak with
m/z 559 (M+H). ES* HR MS calculated for M+H 559.1708, observed
558.1678.

[000334] Step 3. The preparation of 1-(3-{[2-(4-
bromophenyl)ethyllamino}propyl)-3-{2{(E)-2-phenyivinyflpyridin-4-yi}-1H-
pyrazole-5-carboxylic acld trifluoroacetate was camled out in a manner
aimilar to that described for the production of {-(3-aminopropyf)-3-[2-(4-
methoxyphenyl)pyridin-4-yi}-1H-pyrazole-5-carboxytic acld hydrochloride,
gtep 2, Upon completion of the reaction, the mbdure was concentrated.
The residue was then chromatographed on a Gilson reverse phase HPLC
eluting with an acstonitrile/water gradient (5-70% CHgCN over 15
minutes). The pure fractione were combined and concentrated to afford
the title compound as an off-white solid (30% yleid). LCMS showed a
single peak with m/z 531 (M+H). ES* HR MS calculated for M+H
531.1390, observed 531.1411.

EXAMPLE 84

{000335] This examples lliuatrates the production of ethy! 1-{2(tert-
butoxy-carbonyl)aminojethyt}-3-{2-(4-{[tert-butyl{dimethyl)silyfjoxy}phenyl)-
pyridin-4-yl]-1H-pyrazole-5-carboxylate.

[000336] Ethyl 1-{2-[(tert-butoxycarbonyf)aminolethyf}-3-{2-chloropyridin-
4-yl)-1H-pyrazole-5-carboxylate (5.0 g, 0.013mol), 4-(t-
butyidimethyisilyloxy)phenyl boronic acld (8.4 g, 0.025 mol), sodlum
carbonate (2.7 g, 0.025 mol), water (12.5 mL), and [1,1-
bis(diphenylphosphino)ferrocenejdichioro paliadium (ll)complax with
dichloromethane (1:1) (1.0 g, 0.0013 mol) in toluene (100 mL) were
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refluxed for 4 hours. Contents were allowed 1o cool and partitioned
between EtOAc and water. The EtOAc layer was washed with brine, dried
over MgSO, and concentrated /» vacuo. The residue was filtered through
a pad of sllica gel, eluting with 25% EtOAc/hexanes to give a light amber
oll. The oll crystaliized under hexanes and was filtered to glive the desired
product as a white solld, 3.77 g (51% yleld). FABHRMS m/z 567.2983
(M-H, CaoMHygN+O5Si requirss 587.2997). 'H NMR (CDCly /300 MHz):
8.70 (s, 1H); 8.12 (8, 1H); 7.97 (d, 2H); 7.60 (s, 1H); 728 (d, 1H); 6.85 (d,
2H); 4.97 {br, 1H); 4.77 (1, 2H); 4.40 (q, 2H); 3.63 (br, 2H); 1.40 (t, 3H);
1.38 (s, 9H); 1.00 (8, OH); 0.25 (8, BH).
[000337] Anal. Calculated for CagHesN,OsSi: C, 83.58; H, 7.47; N, 0.89.
Found: C, 83.51; H, 7.58; N, 9.73.

EXAMPLE 85
[000338] This axample llustrates the preparation of ethyl 1-(2-
aminoethyl}-3-{2-(4-{[tert-butyi(dimethyl)silyfjoxy}phenyl)pyridin-4-yi}-1H-
pyrazole-5-carboxylate dihydrochioride.
[000338] Ethyt 1-{2-(tert-butoxycarbonyl)amino]ethyf}-3-{2-(4-{Jtert-
butyl{dimethyl)-sllyfloxy}phenyl)pyridin-4-yi]-1H-pyrazole-5-carboxylate
(1.0 g, 0.0018 mol) and 4N HCI In dioxane were mixed for 2 hours and
filtered to give the desired product as a white eolid, 875 mg (80% yield).
FABHRMS m/z 4672450 (M+H, CosHasNO3Si requires 467.2473). 'H
NMR (DMSO-ds + TFA /300 MH2): 8.80 (d, 1H); 8.75 (e, 1H); 8.35 (d, 1H);
8.22 (br, 3H); 8.20-8.10 (m, 3H); 7.13 (d, 2H); 4.90 (t, 2H); 4.40 (q, 2H),
3.40 (q, 2H); 1.89 (t, 3H); 0.95 (s, 9H); 0.23 (g, 6H).
[000340] Anal. Calculated for CasHssN4O3SI (2 HCI, 1.1 H:O): C, 53.68;
H, 6.88; N, 10.02. Found: C, 53.34; H, 6.88; N, 10.18.

EXAMPLE 68
[000341] This example Mueirates the production of 2-[2-(4-
hydroxyphenyl)pyridin-4-yi}-6,7-dihydropyrazolo{1,5-a]pyrazin-4(5H)-one.

[000342] Ethyl 1-(2-aminosthyl)-3{2-(4-{ftert-
butyl(dimethyl)aliylloxy}phenyl) pyridin-4-yi}-1H-pyrazole-5-carboxylate
dihydrochloride {770 mg, 0.0014 mof), conc ammonium hydroxide (2 mL)
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and methanol (20 mL) were stimed ovemight. Contents were concentrated
in vacuo and the residue was siunried In water and filtered to give the
desired product as a white solid, 373 mg, (87% yleld). FABHRMS m/z
307.1222 (M+H, Ci7H1sN4Oz requires 307.1190). 'H NMR (DMSO-dj +
TFA/300 MHz2): 8.75 (d, 1H); 8.63 (s, 1H); 8.40 (s, 1H); 8.21 (d, 1H); 8.00-
7.85 (m, 3H); 7.00 (d, 2H); 4.43 (¢, 2H); 3.65 (br, 2H).
[000343] Anal. Calculated for Cy7HiN4O2 (1.3 H:O): C, 61.82; H, 5.07;
N, 16.96. Found: C, 61.79; H, 5.11; N, 16.85.

PLE
[000344] This example illustrates the production of 2-{2-]4-{2-morpholin-

" 4-ylethoxy)phenyl]pyridin-4-yi}-8,7-dihydropyrazolo[1,5-alpyrazin-4(5H)-

[000345] 2-[2-{4-hydroxyphenyf)pyridin-4-yi}-8,7-dhydropyrazolo[1,6-
alpyrazin-4(5H)-one (500 mg, 0.0016 mol), 4-(2-chlorosthyl)morpholine
hydrochioride (372 mg (0.002 mol) and potassium carbonate (600 mg,
0.004 mol) were heatad in DMF (20 mL) at 80°C for 3 hours. Contents
were allowed to cool, diluted with water (50 mL), cooled to 0°C and filtered
fo give the desired product as a white solid, 515 mg (77% yleld).
FABHRMS mvz 420.2004 (M+H, CaaHzsNsOa requires 420.2030). 'H NMR
(DMSO-dg + TFA /300 MHz): 8.81 (d, 1H); 8.86 (s, 1H); 8.43 (s, 1H); 8.23
(d, 1H); 8.15 (d, 2H); 7.94 (s, 1H); 7.28 (d, 2H); 4.55-4.40 (m, 4H); 4.05-
3.05 (m, 2H); 3.80-3.50 (m, 8H); 3.30-3.18 (m, 2H).
[000346] Anal. Calculated for CzsHesNsOs (0.8 HzO): C, 63.80; H, 5.86;
N, 16.25. Found: C, 83.67;: H, 6.18; N, 16.14.

EXAMPLE 88
[000347] Thie example lilustrates the production of 2-(2-{4{2-
(dimethylamino)ethoxy]-phenyl}pyridin-4-y1)-6,7-dihydropyrazolo[ 1,5
a]pyrazin-4(5H)-one. _
[000348) 2-(2-{4-{2-{dimethylamino)ethoxy]phenyilpyridin-4-yi)-8,7-
dihydropyrazolof1,5-a]pyrazin4(5H)-one was prepared according to the
procedure of 2-{2{4-{2-morpholin-4-ylethoxy)phenyl]pyridin-4-y1}-8,7-
dihydropyrazolo[1,5-a]pyrazin~4(5H)-one to give the desired product as a

233



10

15

20

WO 2004058176 PCTAIS2003/040932

white solid (72% yleld). FABHRMS m/z 378.1901 (M+H, CgyHayNsO2
requires 378.1825). 'H NMR (DMSO-dj + TFA/300 MHz): 9.80 (br, 1H);
8.80 (d, 1H); 8.70 (s, 1H); 8.42 (s, 1H); 8.28 (d of d, 1H); B.12 {d, 2H); 7.86
(s, 1H); 7.28 (d, 2H); 4.50-4.40 (m, 4H); 3.70 (br, 2H); 3.80 (br, 2H); 2.90
(s, 8H). Anal. Calculated for CoiHgNzOz (0.6 HeO): C, 84.91; H, 8.15; N,
18.03. Found: C, 64.97; H, 86.28; N, 18.04.

EXAMPLE 89
[000348] This example flusirates the production of Ethyl 1-(2-
aminoathyl)-3-{2-{3-(benzyloxy)phenyllpyridin-4-yi}-1H-pyrazole-5-
carboxylate dihydrochioride.
[000350] Ethyi 1{2-{(tert-butoxycarbonyflaminolethyi}-3-(2-chloropyridin-
4-yl)-1H-pyruzole-5-carboxylate and 3-benzyloxyboronlc acld were reacted
according to the procedure described for the preparation of ethyl 1-{2-
[(tert-butoxycarbonyf)-amino]ethyl}-34{2-{4-[tert-
butyl{dimethyf)silyljoxy}phenyl)pyridin-4-yl]-1H-pyrazole-5-carboxylate, to
give ethyl 1-(2-t-butoxycarbonylamincethyl)-8-{2-{3-(benzyloxy-
phenyflpyridin-4-yi}-1H-pyrazole-5-carboxylate as a light amber oil. Ethyl
142-t-butoxycarbonylaminoethyf)-3-{2-{3-(benzylaxy)phenyfjpyridin-d-yi}-
1H-pyrazole-5-carboxylate and 4N HCI In dioxane were stired 3 hours and
filtered to give the dealred product as a pale yeliow solid, 8.0 g (81%
yield). FABHRMS m/z 443.2053 (M+H, CasHzyN4O3 requires 443.2078).
1H NMR (DMSO-dg + TFA/300 MHz2): 8.88 (d, 1H); 8.80 (s, 1H); 8.10 (s,
1H); 8.05 (br, 3H); 7.78 (8, 1H); 7.65 (d, 1H); 7.55 (1, 1H); 7.45 (d, 1H);
7.40-7.30 (m, 6H); 5.21 (8, 2H); 4.85 (t, 2H); 4.35 (q, 2H); 3.40 (q, 2H);
1.35 (t, 3H). -
[000351] Anal. Calculated for CogHieeN4Os (3HCI, Ho0): C, 54.80; H,
5.48; N, 9.83. Found: C, 55.01; H, 6.84; N, 10.75.

EXAMPLE 80
[000362] This exarnple Nlustrates the production of 2-{2-[3-
(benzyloxy)phenyfl-pyridin-4-yf}-8,7-dihydropyrazolo[1,5-a]pyrazin-4(5H)-

ohe.
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[000353] 2-{2-{3-{benzyloxy)phenyi]pyridin4-yi}-6,7-dihydropyrazolo{1,5-
ajpyrazin-4(5H)-one was preparad according to the procedure for the
preparation of 2{2-(4-hydroxyphenyl)pyridin-4-yi}-6,7-dihydropyrazoio{1,5-
a]pyrazin-4(5H)-one, using ethyl 1-(2-aminoethyl)-3{2{3-
(benzyloxy)phenyl]pyridin-4-yi}-1H-pyrazole-5-carboxylata dihydrochloride,
to give the desired product as a white solid (83% yield). FABHRMS m/z
997.1634 (M+H, CaHztN4O2 requires 397.1659). 'H NMR (DMSO-dj +
TFA /300 MH2): 8.81 (d, 1H); 8.62 (s, 1H); 8.40 (s, 1H); 8.21 (d, 1H); 7.92
(s, 1H); 7.80 (s, 1H); 7.70 (d, 1H); 7.83 — 7.25 (m, 6H); 5. 23 (s, 2H); 4.51-
4.40 (m, 2H); 3.78-3.60 {n, 2H). Anal. Calculated for CaHagN4O2 (H20):
C, 68.55; H, 5.35; N, 13.52. Found: C, 68.65; H, 5.11; N, 14.50.

EXAMPLE 91
[000364] This example liustrates the production of ethyl 1-(2-
aminoethyl)-3-[2-(3-hydroxyphenyl)pyridin-4-yi}-1H-pyrazole-5-carboxylate
dihydrochloride.
[000355] Ethyl 1-(2-t-butoxycarbonylaminoathyl)-3-{2-[3-
{benzyloxy)phenyl]pyridin-4-yi}-1H-pyrazole-5-carboxylate (8.1 g, 0.017
mol), prepared as for ethyl 1-(2-aminoethyl)-3-{2{3-
(benzyloxy)phenyi]pyridin-4-yi}-1H-pyrazole-5-carboxylate dihydrochloride
and 10% palladium/carbon (2.0 g) in ethanol (150 mL) were shaken at 55
psl Hz on a Parr hydrogenator for three and a half days. Contents were
fitered through clay and the filtrate was concentrated in vacuo leaving a
pale yellow solld (6.4 g). The solid and 4N HC! in dioxane were stirred
ovemight and filtered to give the desirad product as a white solid, 8.0 g
(83% vyield). HRMS calculated for (M + H) 353.1608, found 353.1830.
TH NMR (DMSO-ds + TFA /300 MHz): 8.86 {d, 1H); 8.77 (s, 1H); 8.40 (d,
1H); 8.20 (br 8, 3H); 8.12 (s, 1H); 7.59-7.40 (m, 3H); 7.08 (d, 1H); 4.90 (t,
2H), 4.38 (q, 2H); 3.40 (q, 2H); 1.35 (t, 3H).

EXAMPLE 92
{000358] This example lllustrates the production of 2-{2-[3-(2-morpholin-
4-ylathoxy)-phenyl]pyridin-4-yf}-8,7-dihydropyrazolo[1,5-a]pyrazin-4(5H)-
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[000357] 2-{2-{3-(2-morphoiin-4-ylethoxy)phenyllpyridin-4-yi}-8,7-
dhydropyrazolo{1,5-a]pyrazin-4(5H)-one was prapared according to the
procedure for 2-{2-{4-{2-morpholin-4-ylethoxy)phenyljpyridin-4-y1}-6,7-
dihydropyrazolo[1,5-aJpyrazin-4(5H}-one, using 242-(3-
hydroxyphenyl)pyridin-4-y1}-6,7-dlhydropyrazolo[1,5-aJpyrazin-4{5H)-one
and chioroethyimorpholine hydrochloride to give the desired as a white
sofid (55% yield). FABHRMS m/z 420.1998 (M+H, CasHasN5Os requires
4202030). 'H NMR (DMSO-ds + TFA/300 MHz): 8.85 (d, 1H); 8.61 (s,
1H); 8.40 (s, 1H); 8.21 (d, 1H); 7.88 (s, 1H); 7.78 (8, 2H);7.59 (t, 1H); 7.28
(d, 1H); 4.58-4.40 (m, 4H); 4.08-3.01 (m 2H); 3.84-3.48 (m, 8H); 3.45-3.13
{m, 2H).
[000358] Anal. Calculated for CHasNsOs (0.7 HeO): C, 63.93; H, 6.186;
N, 16.21. Found: C, 63.83; H, 5.96; N, 16.42.

EXAMPLE 03
[000359] Thie example lllustrates the preparation of 2-(2-Chloropyridin-4-
yi)-2,5,6,7-tetrahydro-4H-pyrazolo{4,3-cjpyridin-4-one.
[000360] Step 1. Preparation of 2-Chioro-4-hydrazinopyridine
hydrochloride. A solution of 4-amino-2-chloropyridine (1.0 g, 7.78 mmol)
in 20% sulfuric acld (20 mL} was cooled to 0 °C and treated with a solution
of sodium nitrite (564 mg, 8.17 mmol) in water (3 mL) at & rate such that
the reaction temperature did not axceed 10 °C. After 15 minutes, the
solution was added {o a 0°C susapsnsion of tin(ll) chloride In 20% sulfuric
acld (20 mL). The frothy suspension was stimed for 15 minutes at 0 °C
and then warmed to room temperature over 15 minutes. The mbdure was
poured into 100 mL. of lce water and made basic with concentrated
ammonium hydroxide. The product was extracted with diethyl ether and
ethyl acetate repeatedly. The organk: layers were dried (sodium sulfate)
and concentrated to give crude 2-chloro-4-hydrazinopyridine as a ysliow
solld (830 mg, 5.78 mmol). The solid was disscived in tetrahydrofuran (§
mL) and dliuted with diethyl ether (15 mL). The solution was treated with 1
N HCI In diethyl ether (5.8 mL, 5.8 mmol). The white precipitate was
filterad and washed with ether to give 2-chloro-4-hydrazinopyridine



10

16

20

22

* WO 200403817 PCT/US2003/040332 ‘}%

hydrochloride as a white aolid (895 mg, 5.53 mmol, 71% yleld). LC-MS
(ES+) MH* = 144. H NMR (300 MHz, DMSO-d) 8 10.0-9.40 (br s, 4H),
8.07 (d, J = 6.1, 1H), 6.85 (d, J = 1.8, 1H), 6.88 (dd, J = 5.8, 2.0, 1H).
[000381] Step 2, Preparation of Piperidine-2,4-dlone 4-[(2-chloropyridin-
4-yhhydrazone]. A mbture of 2-chloro-4-hydrazinopyridine hydrochlorikle
(861 mg, 5.33 mmol), piperdiens-2.4-dione (Example 1, step 3) (604 mg,
5.33 mmol} and ethanol (20 mL)} was refluxed ovemight, The reaction
mixture waa cooled to room temperature, diluted with diethyl ether (20
mL), and fitered. The precipltate was washed with 50% ethanol/diethyl
ether and drled to give piperidine-2,4-dione 4-{(2-chloropyridin-4-
yl)hydrazone] as an off-whits solld (840 mg, 3.94 mmol, 74% yleld). LC-
MS (ES+) MH* = 239.

[000362] Step 3, Preparation of 2-(2-Chloropyridin-4-yi)-2,5,6,7-
tetrahydro-4H-pyrazolof4,3-clpyridin-4-one.

[000363] A mixiure of piperidine-2,4-dione 4-{(2-chloropyridin-4-
yl)hydrazone] (863 mg, 3.62 mmol) In dimethylformamide dimethyl acetal
(16 mL) was refiuxed for 1 hour. The solvent was removed under reduced
pressure. The residue was suspended In ethanol/diethyl ether and filterad.
The precipiate was washed with 50% ethanol/dlethyi ether to give 2-(2-
chioropyridin-4-yi)-2,5,6,7-tetrahydro-4H-pyrazolo{4,3-c]pyridin4-one as
an off-white solld (378 mg, 1.52 mmol, 42% yleld). The mother liquor was
concentrated and putified by flash chromatography (0->10%
methanol/ethyl acetate). The resultant oll was triturated with
methanalether to give another 58 mg (0.23 mmol, 6%) of 2-(2-
chloropyridin-4-y1)-2,5,8,7-tetrahydro-4H-pyrazolo[4,3-clpyridin-4-one. 'H
NMR (300 MHz, DMSO-dy) §9.17 (s, 1H), 8.47 (d, J=5.7, 1H), 8.04 (d, J
= 1.6, 1H), 7.84 (dd, J = 5.5, 1.8, 1H), 7.71 (br s, 1H), 3.44 (td, J = 8.5, 2.6,
2H), 2.89 (t, J = 6.6, 2H). HRMS calculated for Cy1HypCINJO (MH")
249.0538, found 249.0545, '
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EXAMPLE 94
[000364] This example !llustrates the preparation of 2-(2-quinolin-3-
yipyridin-4-vi)-2,5,6,7-tetrahydro-4H-pyrazolo[4,3-clpyridin-4-one
bis(trifluoroacetate).
[000365] The title compound was prepared from 2-(2-chloropyridin-4-yf)-
2,5,8,7-tetrahydro-4H-pyrazolo[4,3-clpyridin4-cne (Example 508) and 3-
quinolinyiboronic acid by the procedure described for Example 2. 'H NMR
(300 MHz, DMSO-ds) 39.76 (d, J = 2.2, 1H), 9.38 (s, 1H), 8.26 (d, J = 2.0,
1H), 8.82 (d, J=5.4, 1H),8.71 (d, J= 1.8, 1H), 8.18 (d, J=7.7, 1H), 8.12
(d, J=8.3, 1H), 7.06 (dd, J= 5.6, 2.0, 1H), 7.87 (td, J= 7.7, 1.3, 1H), 7.76-
7.68 (m, 2H), 3.48 (id, J = 6.6, 2.4, 2H), 2.95 (t, J = 6.6, 2H). HRMS
calculated for CaHieNsO (MH") 342.1340, found 342.1334,
[000366] The foliowing examples were made by the same method.

Calculated | -
Exampie No. Compound Name(s) Found (m+H)

(m+H)
2{2{2-fuorophenylipyridin-4-y1}-2,6,6,7-
95 tatrahydro-4H-pyrazolof4,3-clnyridin-4- 309.1146 308.1109
one trifivorcacetate

2-{2-phenylpyidin-4-y))-2,5,8,7-
88 tetrahydro-4H-pyrazolo[4,.3-clpyridin-4- 281.124 291.1252
- one triflucroacetate

EXAMPLE 97
[000367] This exampis illustrates the preparation of 2-{2-{(E)-2-(4-
morpholin-4-yiphenyl)vinyllpyridin-4-yi}-6,7-dihydropyrazolof1,5-aJpyrazin-
4(5H)-one tifluoroacetats.
[000368] mp 290°C (decomposition); 'H NMR (300 MHz, DMSO-dg)
56.62 (d, J= 6.5 Hz, 1H), 8.39 (2 x 8, 2H), 7.97-7.83 (m, 2H), 7.70 (s, 1H),
7.57 (d, J = 8.6 Hz, 2H), 7.15 (d, J= 162 Hz, 1H), 7.03 (d, /= 16.2 Hz,
2H), 4.50-4.38 (m, 2M), 3.80-3,60 (m, 6H), 3.28-3.19 (m, 4H); m/z 402
[MHH]".
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EXAMPLE 98
[000389] This example illustratss that MK2 lmock-out mice (MK2 (-/-))
are resistart to the formation of K/BN serum-induced arthritis and that
compounds that Inhibit MK-2 should be effective for the prevention and
treatment of TNFo-medlated diseases or disorders.

A strain of mice has been reported that develops symptoms simllar
to human rheumatold arthritis. The mice were designated K/BxN mice.
See, Wipke, B. T. and P. M. Allen, J. of Immunology, 167-1601 - 1608
(2001). Serum from the mice can be injected into host animals to provoke
a typical RA responee. The progression of the RA symptoms in the mice
Is measured by measuring paw thickness as a function of time.

. [000370] In the present example, host mice having normal MK-2

production (MK2 (+/+)) were genetically alterad by disabling the gene
encoding MK-2 to produce mice having no capabillity of endogenous
synthasls of active MK-2 (MK2 (+-)). Normal host mice (MK2 (+/+)) and
MK-2 knock-out mice (MK2 (~/-), were separated into four groups with
each group containing both male and female mice. All groups of mice
were treated simllarly, except that one group (Nomnal), composed of MK2
(+/+) mice that served as the control group, was not injected with serum
from K/BxN mice, while the other three groups were injected with K/BxN
serum at day 0. The other three groups of mice were MK2 (+/+), MK2 (-/-),
and Anti-TNF. The Antl-TNF group was composed of MK2 (+/4+) mice

" which were also injected at day ) with antl-TNF antlbody. The paw

thickness of all mice was measured immediately after the injections on day
0, and then on each successive day thereafter for 7 days.
[000371] Figure 1 is a graph that shows paw thickness as a function of

' time from day 0 to day 7 for MK2 (+/+) and MK2 (+-) mice, which have

received serum injection. It can be seen that paw thickness increased
significantly for MK2(+/+) mice, whereas there was substantially no
Increase In paw thickness for MK2 knock-out mice. Thie Indicated the
requirement for a functioning MK2 regulatory system to the Inflammatory
response caused by the serum challenge. When antl-TNF antibody was
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administered to the MK2 (+/4) mice along with the serum Injection, the
swelling response was eignificantly reduced. This can be seen in Figure 2,
which Is a bar chart showing paw thickness at seven days after Injection
for normal mice, MK2 (+/+) mice recelving serum, MK2 (-/~) mice receiving
serum, and MK2 (+/+) mice recelving serum and anti-TNF antibody.
[000372] This data showe that the MK2 knock-out mice show no arthritic
rasponsa to a ssrum challenge, whereas MK2 (+/+) mice show a normal
response. Treatment of MK2 (+/+) mice that recelve a serum challenge
with antl-TNF antibody reduces the response back to near-normal levels.
This lfiustrates the utliity of the MK2 regulatory system as a potential
control point for the modulation of TNF production, and indicates that such
regulation could serve as a treatment for inflammation ~ such as that
caused by arthritis, for axample. It further shows that MK2 Inhibition can
have a beneficlal effect on inflammation, and indicates that administration
of an MK2 Inhibitor can be an effective method of preventing or treating
TNF modulated diseases or disorders.

[000373] All references clted In this specification, Including without
limitation ail papers, publications, patents, patent appiications,
presantations, texts, reports, manuecripts, brochures, books, intemet
postings, joumal articles, periodicals, and the ke, are hereby Incorporated
by reference Into this apecification In their entireties. The discussion of the
references herein is intended merely to summarize the assertions made by
their authors and no admission ls made that any reference constitutes
prior art. Applicants reserve the right to challenge the accuracy and
pertinency of the cited references.

[000374] In view of the above, It will be seen that the several advantages
of the invention are achleved and other advantageous results obtained.
[000375] As various changes could be made in the above methods and
composltions without departing from the scope of the Invention, it Is
intended that all matter contained in the above description shall be
interpreted as ilustrative and not in a limiting senbe,

240 I
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WHAT IS CLAIMED IS:
1. A compound having the structure:

5 wherein: _
Z2 and 2° are nitrogen, Z', Z* and Z° are carbon, and join with 22
and Z° to form a pyrazole ring, or optionally, Z* and Z° are nitrogen, Z', 22
and Z° are carbon and join with Z* and Z° to form a pyrazole ring;
R* is selected from:
10 1)

15

241
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3)

xz‘\..x1 ,/‘xs\ xa_%..,

h

where dashed lines Indicate optional single or double bonds;

when R is ring M and ring M is aromatic, M ie carbon and is
subetituted with (L),R", M® Ie carbon, and each of M%, M®, M* and M® Is
independently selected from carbon and nitrogen and Is unsubstituted or
substituted with (L)-R";

when ring M is partially saturated, M’ is carbon and is mono- or di-
substituted with (L),R', M® Is carbon, and each of M2, M?, M* and M® is
independently selected from carbon, nitrogen, oxygen and sulfur, and
when M?, M®, M*, or M® Is oxygen or sulfur, It Is uneubstituted, and when -
M2, M, M* or M® is carbon or nitrogen, it is aptionally unsubstituted; or
mono- or di-substituted with {L),R’;

when R® is ring Q and ring Q Is aromatic, Q" is selected from
carbon and nitrogen, and when Q' is carbon, it is substituted with (L),R",
and when Q' is nitrogen, it is unsubstituted, Q* is selected from nitrogen
and carbon, and each of Q%, Q® and Q° Is Independently selected from
nitrogen and carbon, and if carbon, It is substituted with {L),R";

optionally when ring Q Is aromatic, Q' is carbon and le substituted
with (L)sR’, G* ie carbon, and one of Q%, @ and Q® is optionally axygen or
sulfur, and the remalnder of Q%, Q* and Q° are Independently selected
from nitrogen and carbon, and if carbon, are substituted with (L).R";

when ring Q is partially saturated, Q' Is selected from carbon and
nitrogen, and if carbon, it s mono- or di-substituted with (L),R’, and #
nitrogen, It is unsubstituted or substituted with (L),R’, Q* Is selected from
carbon and nitrogen, but only ane of Q! and Q* can be nitrogen, each of
Q?, @° and Q° e Independently selected from carbon, nitrogen, oxygen
and sulfur, and if oxygen or sulfur, it is unsubstitited, and If carbon, it is
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mono- or di-substituted with (L)nR", and if nitrogen, It is unsubstituted or
substituted with (L).R";

when R® Is structure 3, It is fully conjugated, X? is selectsd from
oxygen or nitrogen substituted with (L),R", X' Is carbon and Is substituted
with (L)R', and each of X® and X° I independently selected from nitrogen
and carbon, and if carbon, It is substituted with (L),R';

R' Is selected from -H, C1-Cy alkyl, Cz-Cq alkenyl, Cz-Cs alkynyl, Cy-
Cs alky-R'*, C2-Ce alkenyl-R", Cz-Cy alkynyt-R"!, C1-Cq akkyl-(R'"), C2-Cy
alkenyl-(R")s, CSR'', amino, CONHR', NHR, NR*R®, N(R")-N(R®)(R®),
C(R")=N-N(R")(R"), N=N(R’), N(R")-N=C(R"), C(R"')}=N-O(R"%),
ON=C(R"), C;-Cq aliy-NHR’, C;-Cq alkyl-NRR’, (C4-Co)alky-N(R)-
N(R%(R"), (C1-Co)akyIC(R"")=N-N(R*}{R"), (C1-Cy)alkyl-N=N(R"), (C:-
Cy)alkyl-N(R")-N=C(R%), nitro, cyano, CO:R'!, O-R"™, C1-C4 alkyl-OR™®,
COR", SR', SSR'®, SOR'", SO;R", C;-Cs alky-COR'!, C;-Cg alkyl-SR"™,
C1-Ce alky-SOR'"!, C1-Cs alkyl-S0,R"", halo, Si(R'")s, halo C1-C, alkyl,
aryl, heteroaryl, heterocyclyl, alkylaryl, alkylheterocyclyl, alkytheteroary,
arylalkyl, heteroarylalkyl, heterocyciylaliyl, and G1-Cyp mono- and blcycllc
cycloalkyl, wherein aryl, heteroaryi, heterocyolyl, alkylaryl,
alkyiheterocyclyl, alkylheteroaryl, arylalkyl, heteroarylalkyl,
heterocyclylalkyl, and C,-C1o mano- and bicyclic cycloalkyl are optionally
substituted with one or more of the groups defined by R'%:

R’ R® and R® are each independently selected from -H, C1-Cs alkyl,
CCs alkenyl, Ce-Cs alkynyl, C1-C4 alkyl-R"', C4-Cq alkyl-NHR'™, C1-Cy
alkyl-NR'R'*, O-R'S, C,-C, alkyl-OR'®, CO;R'®, C(S)OR', C(O)SR",
C(O)R", C(S)R"”, CONHR'®, C(S)NHR'®, CON(R'®)z, G(S)N(R"")s, SRS,
SOR'"”, SO:R", C-Cs alkyl-COR", C1-Cg alky-C(S)OR'®, C;-Cy alleyl-
C(O)SR'8, C1-Cy alky-COR'", C;-Cg alky-C(S)R", C-Cy alkyl-CONHR',
C1-Cs alkyl-C(S)NHR'®, C1-Ca alkyl-CON(R'%)q, C1-Co alkyl-C(S)N(R"%)z,
C1-Cq alky-SR®, C1-C¢ alky-SOR??, C4-Cy alky-SO2R"’, halo C,-C, alkyl,
aryl, heteroaryl, heterocyciyl, alkylaryl, alkylheterocyciyl, alkylheteroaryl,
arylalkyl, heteroarylalkyl, heterocyclylalkyl, and C+-C1o mono- and bicyclic
cycloalkyl, whereln aryl, heteroaryl, heterocyclyl, alkylaryl,
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alkylheterocyclyl, alkylheteroaryl, arylalkyl, heteroarylalkyi,
heterocyclylalkyl, and C4-Cg mono- and bicyclic cycloalkyl are optionally
substituted with one or more of the groups defined by R'®;

R" Is selectad from -H, C1-Cyg alkyl, C2-Ce alkenyl, Cg-Cq alkynyl,
C1-Co alkyF-NHR™, C(-C, alkyF-NR™R', C,-C, alkyl-OR', CSR"', CO.R'™,
C(S)OR'™, C(O)8R'®, COR", C(S)R'", CONHR', C;-C alkyl-R", C,-C,
alkyl-NH.R"3, C{S)NHR', O-R'®, CON{R'%), C{S)N(R')2, SORY, SO-R",
C1-Ce alkyl-COaR', Cy-C, alky-C(S)OR', C4-Cs alkyl-C(0)SR', C1-Ca
alky-GOR", C1-Cq alkyl-C(S)R", C1-Cq alkyl-CONHR'®, C;-C; alkyl-
C(S)NHR'S, C;-Cy alky-CON(R'®)s, SI(R*™)2R"”, C1-Cs aliy-C{S)N(R%).,
G1-Ca alkyl-SR'", C1-Cs alky-SOR", C1-Cy alkyl~80:R", halo C-C4 alkyl,
aryl, heteroaryl, heterocyclyl, alkylaryl, alkylheterocyclyl, alkytheteroaryl,
arylalkyl, heteroarylalkyl, heterocyclylalkyt, and C,-C4s mono- and bicyclic
cycloalkyl, whereln aryl, heteroaryl, heterocyclyl, alkylaryl,
alkythetarooyclyl, alkytheteroaryl, arylalkyl, hetsroarylaliyl,
heterocyclylalkyl, and C4-C+o mono-~ and bicyclic cycloalkyl are optionally
eubstituted with one or more of the groups defined by R'®;

R" is selected from -H, C;-Cy alkyl, C1-Cs alkoxy, C-Cs alkenyl, Cz-
Cs aliynyl, amino, NHR'2, NR"®R', NaNR", C,-C¢ alkyt-NHR', C;-Cs
alky-NR™R", O-R', C,-C, alky-OR'®, SR, COR', CO:R", C;-C; alkyl-
CO;R", C1-Cq alky-C(SJOR"™, C1-Co alkyl-C(0)SR'®, C-Cy alky-COR",
C-Ce akyl-C(S)R", C-Cy alky-CONHR, C1-Cy alky-C(S)NHR'®, C1-Cy
alkyl-CON(R'®)z, C+-Cs alkyl-C(S)N(R"")z, C+-Cs alky-SR'®, C;-Cy alkyl-
SOR?"’, C;-Cq alkyl-SOsR", halo, halo C,-C; alkyl, aryl, heteroaryl,
hetarocyclyl, aliylaryl, alkyiheterocyclyl, akyiheteroaryl, arylelkyl,
heteroarylalkyl, heterocyclylaliyl, and C1-C1o mono- and bicyolic oycloalkyl,
wherein aryl, heteroaryl, heterocyclyi, alkylaryl, alkylhetsrocyciyl,
alkythoteroaryl, arylalkyl, heteroarylaikyl, heterocyclylalkyl, and C;-C1o
mono- and bicyclic cycloalkyl are optionally substituted with one or more of
the groups defined by R'®;

R s selected from -H, OH, axo, C1-Cyo alkyl, Cz-C1o alkenyl, Cx-
Cio alikynyl, C1-Cyo alkyl-R'!, C-Cyg alkenyl-R"’, Co-Cyo alkynyl-R", C1-Cyq
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aliky-{R"")z, Cx-C1o alkenyl-{R"")s, CSR"!, hydroxyl C1-Cq alkyi-R"", amino
C1-C4 alicyl-R’, amino, NHR?, NR®R®, N(R")-N(R*)(R"), C(R"")=N-
N(R®)(R®), N=N(R"), N(R"}-N=C(R"), C(R"")=N-O(R""), ON=C(R""), C1~C1o
alky-NHR', Ci-C+ alkyl-NR®R®, (C4-C1o)alkyl-N(R")-N(R®)}(R®), (Cs-
C1o)alkyiC(R"')=N-N(R*)(R"), (C1-C1o)alky-N=N(R"), (C;-C1o)alkyl-N(R")-
N=C(R®), SCN, NCS, C1-C1 alkyl SCN, C4-C1¢ alkyl NCS, nitro, cyano, O-
Hio’ cl _cm alkyl-OFl“’. GOH“, OOzR", SH'IO' ssnﬂl' SOH". SOQH", 01_
C1o alkyl-COR", C{-C1o alky-SR'?, C-C1q alkyl-SOR", C1-Cyo alicyl-
SO:R", halo, SI(R™)s, halo C-C+o alkyl, aryl, heteroaryl, hetsrocyciyl,
alkylaryl, alkytheterocyciyl, alkytheteroaryl, arylaikyl, heteroarylalkyl,
heterocyuiylalkyt, and C1-C1o mono- and bicyciic cycloalkyl, wherein aryl,
heteroaryl, heterocyclyl, alkylaryl, alkyiheterocycly, alkylheteroaryl,
arylalkyl, heteroarylalkyl, heterocyclylalkyl, and C-C1p mono- and bicyclic
cycloalkyl are optionally substituted with one or more of the groupe definad

by R";

R"™ and R are each independently selected from -H, oxo, C1-Cs
alkyl, C-Cq alkenyl, Co-Cs alkynyl, C1-C4 alkyl-R™, C,-C, alky-NHR'", C,-
Cs alkyl-NR™R®, O-R*', C,-C, alkyl-OR?', CO.R™', CORY, C(S)OR?",
C{O)SR®', C{O)R®, C(S)R™, CONHR™, C(S)NHRZ, CON(R®),,
C(S)N(R™),, SR™, SOR®, SO:R™, C;-C; alkyl-COsR®', C4-Cs alkyl-
C{S)OR™, C;-Ca alky-C(O)SR?', C1-Ce aliy-COR™, C4-Cs alkyl-C(S)R®,
C1-Cs alky-CONHRE, C1-Cs alky-C(S)NHR®, C,-Cs alkyl-CON(R®)z, C:-
Ca alkyl-C(S)N(R™)2, C1-Cq alky-SR*', C1-Cy alky-SOR™, C1-Cy alkyl-
SO:R™, halo C1-C, alkyl, aryl, heteroaryl, heterocyclyl, aikylaryl,
alkylheteracyclyl, alkyiheteroaryl, arylalkyl, heteroarylalkyl,
hetorocyelylalkyl. and C-C1o mono- and bicyclic cycloalkyl, wherein aryl,
hetsroaryl, hetsrocyciyl, alkylasyl, alkylheterocyclyl, atkytheteroaryl,
arylalkyl, heteroarylalkyi, hetsrocyclylalkyl, and C-C1o mono- and bleyelic
cycloalkyl are optionally substituted with one or more of the groups defined
by R*;

R' and R are Indspendently selected from -H, C-C alkyl, C2-Cq
alkenyl, C-Cq alkynyl, C+-Cy sliky-NHR', G1-Cy alky-NR'*R®, C1-Cs
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alky-OR®', CSR", CO;R™, COR®, CONHR®, CON(R%),, SOR®,
SO.R®, C1-Cy alkyl-CO:RZ, Cy-Cq alky-COR®, C,-Cg alkyl-CONHR®, G-
Cq aliy-CON(R@)p, Cy-Cs alkyl-SR®, C-Cq alky-SOR®, C;-Cs alkyl
SO:R®, halo C;-C, alkyl, aryl, heteroaryl, heterocyclyl, alkylaryl,
alkylheterocyclyl, alkylheteroaryl, arylalkyl, heteroarylalicyl,
heterocyclylalkyi, and G;1-C10 mono- and bicyclic cycloalkyl, whereln aryl,
heteroaryl, heterocyelyl, alkylaryl, akytheterocyciyl, alkyheisroaryl,
arylalkyl, heteroarylalkyl, heterocyclylalikyl, and Ci-C1o mono- and bicyclio
cycloalkyl are optionally subetituted with one or more of the groupe defined
by R,

R"7 la selected from -H, C1-Cq alkyl, Co-Ce alenyl, C2-Cs alkenyl-
R, Cy-Cy alikyl-R™, C-Cs aliynyt, amino, NHR', NR'’*R®, C;-C; alkyl-
NHR', C-Cs alkyl-NR'®R®, O-R?!, C,-C, alkyl-OR?', SR®', C;-Cy alkyl-
CO2R™, C1-Cy alky-C(S)OR*', C4-Cy alkyl-C(O)SR™', C-Cs alky-COR™,
C1-Cs alkyl-C(S)R®, C;-Cy alky-CONHR®, C4-Cq alkyl-C(S)NHRZ, C1-Cq
alky-CON(R™)s, C1-Ce aliy-C(S)N(R™)s, C1-Cs alkyl-SR*', C1-Cs alkyl-
SOR™, C-Ce alkyl-SO-R™, halo C;-Cq alkyl, aryl, heteroaryl, heterocyclyl,
alkylaryl, alkylhetsrocycly, alkylheteroaryl, arylalkyl, heteroarylalkyl,
heterocyclylalkyl, and C4-Co mono- and bleyclic cycloalkyl, wherein aryl,
heteroaryl, heterocyclyl, alkylaryl, alkylheterocyclyl, alkylheteroaryl,
arylalkyl, heteroarylalkyl, heterocyclylalky!, and C;-Cso meno- and bicycile
cycloalkyl are optionally substituted with one or more of the groups defined
by R*;

R is selected from -H, oxo, OH, C1-Ciq aliyl, C2-Cyo alkenyl, C,-
C1o alikynyl, C1~Cro alkyl-R™, Cz-C1o alkeny-R®, Cy-Cio alkynyl-R3, C;-Cyq
aliy-(R™)z, C2-C1o alkenyl-{R™)s, CSR®, amino, NHR'", NR¥R™, N(R'%)-
N(R™)(R®), C(R™)=N-N(R®)(R™), N=N(R""), N(R"®)}-N=C(R™), C(R®)=N-
O(R™), ON=C(R®), Ci-C1o allyl-NHR'™, C1-C1o alkyl-NR®R®, (Cy-
Cio)alkyl-N(R™)-N(R*)(R®), (C1-C1o)alkylC{R®)=N-N(R®)(R®), (C;-
Cio)alkyl-N=N(R™), (C1-C1o)alkyl-N(R'®)-N=C(R™), SCN, NCS§, C1-C10
alkyl SCN, C1-C+o alkyl NCS, nitro, cyano, O-R?', C4-C1q alkyl-OR®!,
COR®, CO:R®, SR™, SSR®, SOR™, S0:R™, Cy-C1¢ alkyl-CORZ, C1-Cqp
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alky-SR™, Cy-C1g alky-SOR™, C1-C4o alkyl-SO-R®, halo, 8I{(R®),, halo
C1-Cro alityl, aryl, hetercaryl, heterocyclyl, alicylaryt, alkytheterocyclyl,
alkytheteroaryi, arylalkyl, heteroarylalkyl, heterocyclylalkyl, and C,-Cyo
mono- and bicyclic cycloalkyl, whereln aryl, heteroary!, heterocyclyl,
alkylaryl, alkytheterocyclyl, alkylheteroaryl, arylalkyl, heteroarylalkyl,
hetarocyclylatkyl, and C+-Cyo mono- and biloyclic cyclioalkyl are optionally
substituted with one or more of the groups defined by R**;

R'® and R® are each Independently selected from -H, C1-Cy alkyl,
Co-Cs alkenyl, Co-Ce alkynyl, C1-Cs alkyl-R™, C1-Cq alkyl-NHR™, C,-Cq
alky-NRZR™, O-RY, C,-C, alkyl-OR, CO;RZ, C(S)ORY, C(Q)SR?,
C(O)R™, C(S)R®, CONHR®™, C(S)NHR®, CON(F™)2, C(S)N(R™®),, SR7,
SOR™, SO;R™, C,-C; aikyl-CO:R”, C1-Cy aliy-C(S)ORZ, C~Cs alicyt-
C(0)SR™, C1-Ce alky-COR™, C1-Cs alkyl-C(S)R™, C,-Cs alky-CONHR®,
C+-Ce alky-C(S)NHR™, C1-Cy alkyl-CON(R™)a, C1-Cs alkyl-C(S)N(R™),,
C1-Cs alkyl-SR¥, C1-Cy alkyl-SOR™, C;-Cy alky-S0R™, halo C;-Cq alkyl,
aryl, heteroaryl, heterocyclyl, alkylaryl, alkylheterocyclyl, alkylheteroary,
arylalkyl, heteroarylalkyi, heterocyclylalkyl, and C+-Cyp mono- and bicyclic
cycloalkyl, wherein aryl, heteroaryl, heterocyclyl, alkylaryl,
alkylheterocyclyl, alkylheteroaryl, arylalkyl, heteroarylalkyl,
heterocyclylalkyl, and C;-Cyo mono- and bicyclic cycloalkyl are optionally
substituted with one or more of the groups defined by ™

R®' and A* are indapendently selected from -H, C1-C1o alkyl, Cx-Cs
alkenyl, C-Cq alkynyl, C1-Cs alky-NHR™, C1-Cg alky-NR®R®, C,-C,
alkyl-ORY, CSR", CO:R™, COR™, CONHR®, CON(R®)z, SOR®,
SO:R™, C-Ca alkyl-CO:R™, C4-Cy alkyl-COR®, C;-Cy alky-CONHRS, C;-
Cs alkyl-CON(R™);, C;-Ce alkyl-SRT, C1-Cy alkyl-SOR®, C1-Cs alicyl-
SO:R%, halo C1-C4 alky), aryl, hetaroaryl, hetarocyolyl, alkylaryl,
alkylheterocyclyl, alkylheteroaryl, arylalkyl, heteroarylaliyl,
hetsrocyclylakyl, and C1-C1o mono- and bicyclic cycloalkyl, whereln aryi,
heteroaryl, heterocyclyl, alkylaryl, alkylheterocyciyl, alkyiheteroaryl,
arylalkyl, heteroaryialkyl, heterocyclylalkyl, and C;-Cyo mono- and bicyclic
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cycloalkyl are optionally substituted with one or more of the groups defined
by R™;

R Is selacted from -H, C;-Ce alkyl, Cs-Cy alkenyl, C2-Cy alienyl-
R™, C1-Cs alkyl-R™, C2-Cs alkynyl, amino, NHR®, NR®R™, C,-C, alkyl-
NHRE, C,-Cs alky-NRZR™, O-R¥, C,-C4 alkyl-ORZ, SRY, C;-C, alkyl-
CO:R7, G:-Cy alkyl-C(S)OR, C-Cq alky-C(O)SR¥, C;-Cs alkyl-COR?,
C1-Ce alicy-C(S)R, C-Ca alky-CONHR™, C;-Cq alky-C(S)NHR™, C1-Cs
alkyl-CON(R™)z, C-Cs alky-C(S)N(R™)q, C1-Cy aliy-SR™, C1-Ce alkyl-
SOR™, C(-Cs alkyl-SO:R™, halo C;-Cy alkyl, aryl, heteroaryl, heterocyciyl,
alkylaryl, elkyheterocyclyl, alkylheteroaryl, arylafkyl, heteroarylaticy,
heterocydlylalkyl, and C;-C1s mono- and bicyclic cycloalkyl, whereln aryl,
heteroaryl, heterocyclyl, alkylaryl, alkylheterocyclyl, alkyihetsroaryi,
arylalkyl, heteroarylalkyl, heterocyclylalkyl, and C+-C,o mono- and blcyclic
cycloalkyl are optionally substituted with one or more of the groups defined
by R*;

R™ is selected from -H, OH, C;-Cyo alkyl, Co-C1o alkenyl, C2-C1o
alkynyl, C4-C1o nlkyI-R"r Ce-Cio alkenyt-R™, Co-Cyp alklynyi-R®, C,-Cyo
alky-{R®)s, C2-C1o alkenyk-(R™);, CSR, amino, NHR™, NRZ*R?, N(R®)-
N(R*)(R™), G(RP)=N-N(R™)}(R™), N=N(R*), N(R®)-N=C(R™), C(R®)=N-
O(R™), ON=C(R®), C1-C10 alkyl-NHRZ, C:-C1, alkyl-NR®R™, (C,-
Cro)alky-N(R™)-N(R™)(R"), (Ci-C1o)alkyiC{R™)=N-N(R®)(R®), (C:-
Cro)alkyHN=N(R™), (Ci-Cio)alkyl-N(R™)-N=C(R®), SCN, NCS, C,-C1o
aliyl SCN, Cy-C1o alkyl NCS, nitro, cyano, O-R¥, C;-C1q aliy-OR?,
CO:R™, COR®, SR, S8R”, SOR®, SO.R®, C1-Cy; alkyl-COR®, C(-C1a
alkyl-SFF’ ,C1-Cro altyl-son", Ci-Cypo NM'SOER”, halo, Si(Hn)g. halo
C1-C1o alkyl, aryl, heteroaryl, heterocyclyl, alkylaryl, akytheterocyclyi,
awhmli lMﬂlkY'- hatemmylalkyl. WWNKV'- and c‘l"ciﬂ
mono- and blcyclic cycioalkyl, wherein aryl, heteroaryl, heterocyclyl,
alkylaryl, alkytheterocyclyl, alkylheteroaryl, arylalky, heteroarylaliyl,
heterocyclylalkyl, and C1-C1o mono- and bicyclic cycloalky! are optionally
substituted with one or more of the groups defined by R™;
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R and R* are each Independently selected from -H, C;-C alkyl,
C-Cq alianyl, Cy-Cy alikynyl, Ci~C, alkyl-R*, Cy-Ca alikiyl-NHR™, C+-Cy
alky-NR*'R™, O-R™, C-C, alkyl-OR™, CO.R™, C(S)OR™, C(Q)SR*,
C(O)R™, C{S)R®, CONHR™, C(S)NHR¥, CON(R*)2, C(S)N(R*)2, SR™,
SOR™, SO:R™, C1-Cy alkyl-CO:R®, C;-Cs aliyi-C{S)OR®, C;-Cq alkyl-
C(O)SR™, C1-Cq alkyl-COR™, C1-Cs alky-C(S)R%, C1-Cy alkyl-CONHR™,
C1-Cq alkyl-C(S)NHR*, C,-Cy alky-CON(R™)z, C1-Cs alky-C(S)N(R*)s,
C1-Cs alky-SR®, C,-Cq alkyl-SOR®, C1-C, alkyl-SOzR™, halo C;-C4 alkyl,
aryl, hetsroaryl, heterocyclyl, akylaryl, alkylheterocyclyl, alkylhetaroaryl,
arylalkyl, heteroarylalkyl, heterocyciylalkyl, and C4~C1e mono- and bicycilc
cycloalkyl, wherein aryl, heteroaryl, heterocyciyl, alkylaryl,
alkylheterocyclyl, alkylheteroaryl, arylalkyl, heteroarylalkyl,
heterocyclylalkyl, and C4-Cyp mono- and bicyclic cycloalky! are optionally
substituted with one or more of the groups defined by R*;

R¥ and R® are independently selacted from -H, Cy-Cs alkyl, C>-Cs
alkenyl, C=-Cq alkynyl, C1-Cq alkyl-NHR™, C1-Cq alky-NR*R™®, C;-C,
alky-OR®, CSR"!, CO:R™, COR™, CONHR™, CON(R*), SOR®,
SOR¥, C-Cg alky-CO.R™, C1-Cy alky-COR™, C1-C; alky-CONHR™, C;-
Cq alky-CON(R™)q, C;-Cs alkyl-SR™, C;-Cy alkyl-SOR®, C4-Cy alkyl-
SO:R%, halo C1-C; alkyl, aryl, heteroaryl, heterocyclyl, aliylaryl,
alkyiheterocyclyl, alkytheteroaryl, arylalkyl, heteroarylalkyi,
heterocyclylalkyl, and C4-Cyp mono- and bicyclic cycloalkyl, wherein aryi,
heteroaryl, heterocyclyl, alkylaryl, alkytheterocyclyl, alkyiheteroaryl,
arylalkyl, heteroarylaliyl, heterocyclylalkyl, and C,-Cyy mono-~ and bicyclic
cycloalkyl are optionally substituted with one or more of the groups defined
by R,

R® s selected from -H, C;-Cg alkyl, Cz-Cy alkenyl, C-Cs alkenyk
R?, C1-Cq alky-R*!, C2-Cq alkynyl, amino, NHR™, NR*'R*®, C;-Cg alky-
NHR®, C;-C, alkyl-NR™R%, O-R®, C,-C, alkyl-OR™, SR®, C;-C; alkyl-
CO:A™, C-Cs alkyl-C(S)OR™, C1-Cy alkyl-G(O)SR™, C1-Cy alkyl-COR™,
C1-Ce alkyl-C{S)R™, C1-Cs alkyl-CONHR™, C1-C alkyl-C(S)NHR™, C,-Cs
alkyl-CON(R*)a, C1-Cq alkyl-C(S)N(R™)2, C1-Ca aliyl-SR®, C1-Cs alkyi-
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SOR’. ci'ci alky"so!‘nsl halo c'l"cl BHM- ﬂM- hﬂl@mﬂnﬂn hﬂtﬂm‘—‘ﬁM.
alkylaryl, alicylheterocyciyl, alkylheteroaryl, arylalkyl, heteroarylalkyl,
heterocyclyialiyl, and C1-Cre meno- and bicyclic cycloalkyl, whersin aryl,
heteroaryl, heterocyolyl, alkylaryi, alkytheterocyclyi, alkylheteroaryi,
arylalkyl, heteroarylalkyl, heterocyciylalkyl, and C4-C1 mono- and bicyclic
oycloalkyl are optionally substituted with one or more of the groups defined
by R*;

R™ s selected from -H, OH, C;-C1 alkyl, C-C1o alkenyl, Co-Cyo
alkynyl, C1-C1o alkyl-R*, C2-Cyo alkenyl-R™, C2-C1o alkynyl-R®, C;-Cyq
alkyl-(R%)a, C2-C1o alkeny{R¥)e, CSR®, N=NR¥, amino, NHR",
NR¥R™, N(R™')-N(R®)(R™), C(R™)=N-N(R®)}(R™), N=N(R™"), N[R™)-
N=C(R™), C(R*)=N-O(R™), ON=C{R*), C1-C1p alkyl-NHR™, C1-C1o alky}-
NR™R™, (Cr-Cro)alky-N(R™')-N(R*)(R*), (Ci-Cro)alkylC(R™)=N-
N(R™)(R*®), (C1-Cro)alkyl-N=N(R™), (C1-Cro)alkyl-N(R*"}-N=C(R™), SCN,
NCS, C1-Cio alkyl SCN, C1+-Cyo alkyl NCS, nitro, cyano, O-R®, C,-Cyp
alkyl-OR™, COR™, SR™, SSR™, SOR™, SOR™, C-C1o alky-COR®, C,-
Cio alky-SR®, Cy-Cyo alkyl-SOR™, C-C1o alky-S0:R™, halo, SI(R®)s,
halo C4-C1o alkyl, aryl, hateroaryl, heterocyclyl, alkylaryl, alkylheterocycly,
alkylheteroaryl, arylaikyl, heteroarylalkyl, heterocyclylalkyl, and C1-Cqg
mono- and bicyclic cycloalkyl, wherein aryl, heteroaryl, heterocyciyl,
alkylaryl, alkylheterocyclyl, aliylheteroaryl, arylalkyl, heteroarylalkyl,
heterocyclylalkyl, and C4-Cso mono- and bicyclic cycloalkyl are optionally
substituted with one or more of the groups defined by R™;

R® R®, R* and R* are each Independently selected from —H,
alkyl, alkeny), alkynyl, aminoalkyi, hydroxyaiky, alkylamine alkyl,
dialkylaminoalkyl, alkoxyalkyl, aryl, heteroaryl, heterocyclyl, alkylaryl,
alkytheterocyclyl, alkylheteroaryl, arylaliyl, heteroarylalkyl,
heterocyclylalkyl, and C,~C1o mono- and bicyclic cycloalkyl, wherein aryl,
heteroaryl, heterocyclyl, alkylaryl, elkylheterocyclyl, alkyiheteroaryl,
arylalkyl, heteroarylalkyl, heterocyclylalkyl, and G-Gia mono- and bicycilc
cycloalkyl are optionally substituted with one or more of the groups defined
by R™,;
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R Is salected from —H, alky}, alkenyl, alkynyl, aminoalkyl, OH,
alkoxy, amino, alkylamino, dlalkylamino, hydroxyalkyl, alkylamino aliyl,
dialkylaminoalkyl, alkoxyalkyl, ary), heteroaryl, heterocycly), alkylaryi,
alkylheterocyciyl, alkylheteroaryl, arylalkyl, heteroarylaliyi,
heterocyclylalkyl, and C,-Cyo mono- and bicyclic cycloalkyl, wharein aryl,
heteroaryl, heterocyclyl, alkylaryl, alkylheterocyclyl, alkytheteroaryl,
arylalkyl, heteroarylalkyl, heterocyclylalkyl, and C1-C1o mono- and bicyclic
cycloalky! are optionally substiuted with one or more of the groups defined
by R™;

R Ie selected from —H, alkyl, alkenyl, alkynyl, aminoalkyl, OH,
alkoxy, amino, nitro, cyano, halo, alkylamino, dialkylamino, hydroxyalkyl,
alkytamino akkyl, diakylaminoalkyl, alkoxyalkyl, aryl, heteroaryi,
heterocyclyl, cycloalkyl, alkylaryl, alikyiheterocyclyl, alkytheteroaryi,
arylaliyl, heterocyclylalkyl, and heteroaryiaiky;

R, R, R, R®, R*” and R® are each Independently absent, or
selected from an R' group;

nls 0; and

R? and R* optionally join to form a ring of 5, 8, 7, or 8 atoms, where
the atome In the ring are independently selected from 2%, Z*, 0, S, C=0,
C=S8, S=0, SOy, C that is mono or d-substituted with an R’ group, and N
that Is unsubstituted or substituted with an R' group.

_ 2.  The compound according to claim 1, mmlnwhenz“andz"
are both nitrogen, R* is other than pyole, or optionally when Z* and Z°
are both nitrogen and R* ie ring Q, @ Is cther than nitrogen.

3. The compound according to claim 1, whereln R® Is selected
from an M-ring and a Q-ring.

4. The compound according to claim 1, wherein R® Is an M-fing.

5. The compound according to claim 4, wherein ring M Is an
aromatic pyridine or pyrimidine ring, wherein M', M? and M* are carbon
and are substifuted with (L),R’, M* is carbon, M? and M® are independently
selected from carbon and nitrogen and It carbon, the carbon Is substituted
with (L).R".
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6.  The compound according to claim 1, wherein R* is an M-fing,
whereln ring M Is an aromatic pyridine or pyrimidine ring, wherein M', M?
and M* are carbon and are substituted with (L),R', M® is carbon, M? and
M?® are Independently selected from carbon and nitrogen and If carbon, the
carbon la substituted with (L),R’.

7. The compound according to claim 1, wherein:

R*® ls an M-ring that is an aromatic pyridine or pyrimidine ring;

M', M® and M* are carbon and are substituted with (L),R";

M® is carbon;

M? and M® are Independentty aelected from carbon and nitrogen
and If carbon, the carbon Is substiiuted with (L),R; and

R? and R* optlonally join to form a ring of 5, 6, 7, or 8 atoms, where
the atoms in the ring are Independently selected from 22, Z*, O, S, C=0,
C=S, S=0, SO;, C that Is mono or di-substituted with an R’ group, and N
that is unsubstituted or substituted with an R' group.

8. The compound according to claim 1, wherain:

R* Is an M-ing that e an aromatic pyridine or pyrimidine;

M', M® and M* are carbon and are substituted with (L),R";

M® ls carbon;

M2 and M® are independently selected from carbon and nlirogen
and If carbon, the carbon Ie substituted with (L)R*; and

R® and R* optionally join to form a ring of 6 or 7 atoms, where the
atoms in the ring are Independently selected from Z°, Z*, C=0, C that is
mono or di-substituted with an R’ group, and N that ls unsubstituted or
substituted with an R' group.

9. The compound according to claim 1, wherein: -

R* Is an M-fing that [s an aromatic pyridine or pyrimidine;

M', M? and M* are carbon and are substituted with (L).R";

M® Is carbon;

M® and M? are independently selected from carbon and nitrogen
and if carbon, the carbon s substituted with (L),R"; and R® and R*
optionally join to form a ring of 6 atome, where the atoms in the ring are
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Independently selected from 22, Z*, C=0, C that Is mono or di-substituted
with an R’ group, and N that is unsubstituted or substituted with an R’
group.

10. The compound according to claim 1, wherein:

R" Is an M-ring that is an aromatic pyridine or pyrimidine ring;

M', M? and M* are carbon and are substituted with (L),R’;

M is carbon;

M2 and M® are Independently selected from carbon and nftrogen
and if carbon, the carbon Is substituted with (L),R"; and _

A® and R* optionally join to form a ring that is sefected from:

H1

/_<
RSO

11. The compound according to claim 1, wherein:
R* is an M-ring that Is an aromatic pyridine;
M!, M®, M* and M® are carbon and are substituted with

(L)nwi

M° is carbon; and
M Is nitrogen.

12. The compound according to claim 1, wherein:
R* Is an M-ring that is an aromatic pyrimkdine:
M', M® and M* are carbon and are subatituted with (L).R';
M° Is carbon; and
M? and M® are nitrogen.

13. The compound according to claim 1, wherein:
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R* is an M-ing that is an aromatic pyridine:

M', M?, M* and M® are carbon and are substituted with
(LeR";

M Is carbon;

M? Is nitrogen;

R' is selected from -H, C1-Cq alkyl, C2-Cy alkenyl, Cz-Cq alkynyl,
hydroxyl, C;-Cq alkoxy, C=Cs alkenyl-R'!, C;-Cg alkoxy-R'!, CORY,
COzR7, CONHR?, N(R%)z, amino C4-C alkyl, hydroxy C;-C, alkyl, amino,
amino Cy-Cy alkyl-R’, halo C;-Cy alkyl, C1-Cs alkyl-NHR', carbonitrile,
SR, hato, NHR?, NR'R®, NHR'-C,-Cy alkyl, NR*R®-C,-Cy alicyl, niftro,
cyano, O-R*, C1-C, alkyl-OR'®, C1-C, alky-COR", halo C;-C, alkyl, aryl,
heteroaryl, heterocyclyl, alkylaryl, alkytheterocyciyl, aliyheteroaryl,
arylalkyl, heteroarylalicyl, heterooyclylalkyl, or C-C1; mono- and bloycilc
cycloalkyl, wherein aryl, heteroaryl, heterocyclyl, mono- and bicyclic
cycloalkkyl are optionally substituted with one or more of the groupe defined
by R'%;

R” and R® are each independently selected from -H, C,-C; alkyl, C;-
Cq alky-R"", C-Cs alkyl-N(R'%)s, CO:R"", COR", aryl, and arylalkyl,
wherein aryl and arylalkyl, are optionally subetitutad with one or more of
the groupe dafined by R,

R*® and R'® are each Independently selected from -H, hydroxyl, C;-
Cs alkyl, G1-Cs alkyl-R", C1-Cy aliyl-NH;R"™, CO:R", CORY, C;-C alkyl
CO#R", C;-Cy alky-CONH-R™, C;-Cy alkyl-CON{R'®)z, hydroxy C;-Cs
alkyl, halo C;-C, alkoxy, halo C1-C, alkyl, Si(R**)zR", aryl, heteroaryl,
heterocyclyl, arylalkyl, and C-Cyg mono- and bicyclic cycloalkyl, wherein
aryl, heteroaryl, heterocyclyl, and arylalkyl, are optionally substituted with
one or more of the groups defined by R"; '

R"! Ia selacted from -H, C1-Cy alkyl, C:-Cy alkoxy, hydroxyl, halo,
amino, NHR'3, N(R'®), COR'3, CO;R", hak C-C, alkyl, aryl, heteroaryl,
heterocyclyl, heteroarylalkyl, and heterocyclylaikyl, whersin heterocyciyl,
heteroarylakyl, and heterocyclylalkyl, are optionally substituted with one or
more of the groups defined by R'®;
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R'2 s selected from -H, hydroxyl, oxo, C;-Cg alkyl, hydroxyl C;-Cs
alkyl-R", C1-Cyo alkoxy, amino, amino C+-Cs alky-R”, NHR?, N(R7)q, C+-
Co alkyl-NHR, C1-Cs alkyl-NHR*R®, C+-Cs alky-N{R®)2, C+-Cy alky-R",
C1-Ce alky-CO:R'R", G1-Cs atkoxy-R'", nitro, O-R'°, C=0, COR",
COzR", SR', SOR", SO,R'!, NHSO;R", C4-C; alkyl-SR"", halo, halo C-
C, alkyl, halo C1-C, alkaxy, hydroxy C1-Cs alkyl, hydroxy Cy-C, alkoxy,
aryl, hetervaryi, heterocyclyl, arylalkyl, heteroarylalkyl, heterocyclylalkyl,
and C4-Cyo mono- and bicyclic cycloalkyl, whereln aryi, heteroaryi,
heterocyclyl, arylalkyl, hetercarylaikyl, and heterocyclylalkyl, and C1-C1o
mono- and bicyclic cycloalikyl are optionalty substituted with one or more of
the groups defined by R,

R'%and R are each independently selected from -H, oxo, C;-Cs
alkyl, COR®, and aryl;

R' and R'® are each independently selected from -H, aryl, arylaiky,
wharein aryl, arylalkyl, are optionally substituted with one or more of the
groups defined by R*;

R" ig salected from -H, C;-Cs alkyl, C1-Cq alkyl-R'?, NHR™, aryl,
heteroarylalkyl, and haterocyclylalkyl, wherein aryl Is optionally substituted
with one or more of the groups defined by R™;

R ig selacted from -H, oxo, hydraxyl, C;-Cyg alkyt, C1-Csg alkoxy,
amino, amino Cy-Cy alkyl, N(R")s, C1-Cp alkyl-N(R'"), CO:R®=, SR*,
halo, halo C,-C; alkyi, aryl, heteroaryl, and heterocyclyl, wherein aryl,
heteroaryl, and heterocyclyl, are optionally substituted with one or more of
the groups defined by ™,

R™ and R* are each Independently selectad from -H, C;-Cg alkyl,
heteroaryi, heterocyclyl, wherein aryl, heteroaryl, and heterocyclyl, are
optionally substituted with ane or more of the groups defined by R™:

R?" and R? are sach independently selected from ~H and C,-Cs
alkyl;

R® Is selacted from —H and G;-C, alky!:

R? is selected from -H, C;-Cs alkyl, C1-Cy alkoxy, CO;R®, halo,
and halo Cy-C, alkyt;
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R® is selected from -H, and C;-C, alkyl;

R la selected from -H, aryl, heteroaryl, heterocyclyl, atkylaryl,
arylalkyl, wherein aryl, heteroaryl, heterocycly, alkylaryl, and arytalkyl, are
optionally substituted with one or more of the groups defined by R;

R™ Is salectad from —H and halo; and

R%, R®, R, R™ and R® are each independently selected from an R’
group.

14. The compound according to claim 1, wherein:

R*is an M-ring that |s an aromatic pyrimidine;

M', M® and M* are carbon and are substituted with (L),R";

M is carbon;

M? and M® are nitrogen;

R' Is selected from -H, C1-Cs alkyl, Cz-Cq alkenyl, C2-Cy alkynyi,
hydroxyl, C1-Cy alkoxy, C-Cs alkenyl-R"!, C1-C; atkoxy-R", COR",
CO2R7, CONHR’, N{R")z, amino C,-C, alkyl, hydroxy C;-C, alkyl, amino,
amino C-C, alkyl-R’, halo C1-C; alkyl, G-Cq alky-NHR’, carbonitrile,
SR, halo, NHR, NR°R®, NHR"-C/-C» alkyl, NR*R®-C-C, alkyi, nitro,
cyano, O-R', C1-C, alkyl-OR", C;-C alky-COR'!, halo C1-C, alkyl, aryl,
heteroaryl, heterocyclyl, alkylaryl, alkylheterocyclyl, alkylheteroaryi,
arylalkyl, heteroarylalkyl, heterocyclylaikyl, or C1-C1o mono- and bleyclic
cycloalkyl, whereln aryl, heteroaryl, heterocyclyl, mono- and bicyclic
cycloalkyl are optionally substituted with one or more of the groups defined

) by R

R’ and R®, are each independently selected from -H, C1-Cg alkyl,
C1-Cy aliyl-R", C1-Cq alkyl-N(R'®)g, CO:R'®, COR", aryl, and arylalkyl,
wherein aryl and arylalkyl, are optionally substituted with one or more of
the groups defined by R'%;

R® and R are each independantly selected from -H, hydroxyi, C;-
Cs alkyl, C1-Cq alkyl-R"", C1-Cs alkyl-NH2R'?, CO,R"®, COR"", C;-Cs alkyl-
COR"™, C-Cy alky-CONH-R'®, C4-Cy alky<CON({R'%)p, hydroxy C;-C4
akyl, halo C+-Cy alkoxy, halo C-C4 alkyl, SI(R'*);R", aryl, hetsroaryi,
heterocyciyl, arylalkyl, and Ci-C1a mono- and bicyclic cycioalkyl, wherein
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aryl, heteroaryl, heterocyclyl, and arylalkyi, are optionally substituted with
one or more of the groups defined by R'%;

R'! i selected from -H, C1-Cs alkyl, C;-Cs alkoxy, hydroxyl, halo,
amino, NHR'2, N(R™)s, COR™, CO:R", halo C;-C alkyl, aryl, heteroaryl,
heterocyclyl, heteroarylalkyl, and heterocyclylalkyl, wherein heterocyciyl,
hetercarylalkyl, and heterocyclylalkyl, are optionally substituted with one or
more of the groups defined by R'®;

R'2 Is salectad from -H, hydroxyl, oxo, C;-Cq alkyl, hydroxyl C1-Cs
afky-R", C;-Cyo alkoxy, amino, amino C4-C, alky-R?, NHR', N(R")2, Cs-
Ce alkyl-NHR’, C1-Cy alky-NHR®R®, C1-Cy alkyl-N(R%), C1-Cs alkyl-R",
C1-Cy alky-COsR"R!, C4-Cy alkaxy-R'", nitro, O-R™, C=0, COR"?,
CO-R", SR'%, SOR", SO,R"!, NHSOzR!, C{-Cs alkyi-SR™, halo, halo Cy-
C, alkyl, halo C1-C, alkoxy, hydroxy C4-C, alkyl, hydroxy C1-C, alkoxy,
aryl, heteroaryl, heterocyclyi, arylalkyl, heteroarylalkyl, heterocyclylalky!,
and C;-C1¢ mono- and bicyclic cycloalkyl, wherein aryl, heteroaryl,
heterocyclyl, arylalkyl, heteroarylalkyl, and heterocyclylaliyl, and C;-C1o
mono- and bicyciic cycloalky! are optionally substituted with one or more of
the groups defined by R,

R'and R are each Indepandently selected from -H, oxo, C1-Cy
alkyl, COR™, and aryl; .

R'® and R are each Independently selected from -H, aryl, arylalkyl,
wherein aryl, arylalkyl, are optionally substituted with one or more of the
groups defined by R™;

RY s selected from -H, C1-Cy aliyl, C1-Cs alkyl-R™, NHR™, aryl,
heteroarylalkyl, and heterocyclylalkyl, whereln aryl is optionally substituted
with one or more of the groups defined by R*;

R is selected from -H, axo, hydroxyl, C1-C1o alityl, C1-Cyp alkoxy,
amino, amino Cy-Cg alkyl, N(R™)z, C1-Cy alkyl-N{R'),, CO:R®, SR?',
halo, halo C-C, alkyl, aryl, heteroaryl, and heterocyclyl, wherein aryl,
heteroaryl, and heterocyclyl, are optionally substituted with one or more of
the groups defined by R™;
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R and R are each independently selected from -H, Cy-Cs alkyl,
heteroaryl, heterocyclyl, wherein aryl, heteroaryl, and hetarocyclyl, are
optionaily subetituted with one or more of the groupe defined by R®:

R* and RZ are sach Independently selected from ~H and C,-Cs
alkyl;

R% Is selacted from ~H and C-Cq alky?;

R™ Is eelected from -H, C;-Cy alkyl, C1-Cs alkaxy, CO:R™, halo,
and halo C,-C, alkyl;

R™ Is selected from -H, and C;-Cs alkyl;

R™ s selacted from -H, aryl, heteroaryl, heterocyclyl, alkylaryl,
arylalkyl, wherein aryl, heteroaryl, heterocyclyl, alikylaryl, and arylalkyl, are
optionally substituted with one or more of the groups defined by R*;

R Is eslected from —H and halo; and

R?, R®, R*, R™ and R™ are each Independently selected from an R’
group.

15. An MK-=2 Inhibiting compound that Is listed in Table | or Table
IL

18. The compound according to claim 15, whereln the compound
is selected from the group conslsting of:
1-(2-aminoethyl)-3-(2-quinolin-3-ylpyridin-4-yl)-1H-pyrazole-5-carbaxylic
acid trifluoroacetate,
1-(3-aminopropyl)-3{2-(3-nitrophenyl)pyridin-4-yl}-1H-pyrazole-5-
carboxylic acld dihydrochloride,
6-{aminomethyf)-2-(2-quinolin-3-yipyridin-4-yi)-8,7-dlhydropyrazolo[1,5-
alpyrazin-4(5H)-one,
1-(2-aminosthyl)-3-{2{(E)-2-phenylethenyllpyridin-4-yi}-1H-pyrazole-5-
carbaxylic acld trifluoroacetate,
1-(2-aminoethyl}-3-{2-4-(hydroxymethyl)phenyllpyridin-4-yi}-1H-pyrazole-
5-carboxylic acid dihydrochloride,
8-{hydroxymethyl)-2-2-guinolin-3-yipyridin-4-yi)-8,7-dIhydropyrazolo[1,5-
ajpyrazin-4{5H)-one, and
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1-(3-aminopropyl)-3-(2-quinolin-3-ylpyridin-4-yi)-1H-pyrazole-5-carboxylic
acid dihydrochioride, and mixiures thereof.

17. A method of inhibiting MK-2, the method comprising
contacting MK-2 with at least onhe compound having the structure
described In clalm 1.

18. A method of inhibiting MK-2, the method comprising
contacting MK-2 with at least one compound that is selected from the
compounds deacribed In claim 15.

19. A method of praventing or treating a TNFa mediated disease
or disorder in a subject, the method comprising administering to the
subject an effactive amount of an MK-2 Inhibiting compound having the
structure described in claim 1.

20. The method acconding to claim 19, wharein the subject is
one that Is in need of such prevention or treatment.

21. The method acconding to claim 18, wherein the subject le a
mammal.

22. The method according to cleim 19, whereln the subject is a
human.

23. The method according to claim 18, wherein the TNFa
mediated disease or disorder Is one that Is selectad from the group
consiseting of wherein the TNFa mediated disease or disorder Is one that Is
gelected from the group consisting of connective tissue and joint disorders,
neopiasia disorders, cardiovascular disorders, otic disordere, ophthalmic
disorders, respiratory disorders, gastrointestinal disorders, angiogenesis-
related disorders, immunological disorders, allergic disorders, nutritional
disorders, Infectious diseases and disorders, endocrine disorders,
metabolic disorders, neurological and neurodegenerative disorders,
peychiatric disorders, hepatic and biliary disorders, musculoskeletal
dlsorders, genitourinary disorders, gynecologic and obststric disorders,
Injury and trauma disorders, surgical disorders, dental and oral disorders,
sexual dysfunction disorders, dermatologic disorders, hematoiogical
disorders, and poisoning disorders.
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24. The method acconding to claim 19, wherein the TNFa
mediated disease or disorder is selected from the group conslsting of:
arthritls, rheumatold arthritls, spondyloarthopathies, gouty arthritis,
osteocarthritls, systemic lupus erythematosus, juvenile arthritis, asthma,
bronchitls, menstrual crampe, tendinitis, bursitis,-connective tissue Injuries
or disorders, akin related conditions, peoriasis, eczema, bums, dermatitis,
gastrointestinal conditions, inflammatory bowel disease, gastric ulcer,
gastric varices, Crohn's disaase, gastritis, Inftable bowsl syndrome,
ulcerative colltle, cancer, colorectal cancer, herpes simplex Infections, HIV,
pulmonary edema, kidney stones, minor injurles, wound healing, vaginitis,
candidiasls, lumbar spondylanhrosis, lumbar spondylarthroals, vascular
diseases, migraine headaches, sinus headachee, tenslon headaches,
dental pain, periarteritia nodasa, thyrolditis, aplastic anemia, Hodgkin's
diseass, sclsrodoma, rheumatic fever, type | diabetes, myasthenla gravis,
multiple sclerosls, sarcoidosle, nephrutic syndrome, Behcet's syndrome,
polymyositis, gingivitis, hypersensitivity, swelling ocourring after Injury,
myocardial lschemla, ophthalmic diseases, retinitis, retinopathies,
conjunciivitls, uveitis, ocular photophobia, acute injury to the eye tissue,
pulmonary Inflammation, viral infections, cystic fibrosls, central nervous
system disorders, cortical dementias, and Alzhsimer's disease.

25. A method of preventing or treating a TNFa medlated disease
or disorder in a subject, the method comprising administering to the
subject at least one MK-2 inhibiting compound that is selected from the
group consisting of the compounds described in clalm 15.

28. A therapeutic composition comprising a compound having
the structure desciibed In claim 1. _

27. A therspeutic composition comprising at léast one MK-2
inhibltory compound that ls described in ciaim 15.

28. A phamacsutical composition comprising a phamacsutically
acceptable camier and at least one MK-2 Inhibitory compound having the
structure described in claim 1.
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20. The phar.maceuﬂcal composition according to claim 28,
whereln the MK-2 inhlbltory compound has an |Cgq for MK-2 of not over
0.1 mM.

30. A kit comprising a dosage form that Includes a
therapeutically effective amount of at least one MK-2 inhbitory compound
having a structure described in clalm 1.
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COMPUESTOS DE PIRAZOL ACICLICO PARA LA INHIBICION
DE PROTEINA CINASA-2 ACTIVADA POR PROTEINA CINASA

ACTIVADA POR MITOGENOS _}A(\/

REFERENCIA CRUZADA A PATENTES Y SOLICITUDES DE
PATENTE RELACIONADAS

[0001] Esta solicitud se relaciona con las reivindicaciones y el beneficio
de la Solicitud de Patente Provisional de los Estados Unidos Serie No.
60/434,962, presentado el 20 de diciembre de 2002, que se incorpora aqui
por referencia en su totalidad.

ANTECEDENTES DE LA INVENCION

(1) Campo de la Invencién:

[0002] La presente invencién se refiere a ciertos compuestos ciclicos y
heterociclicos que inhiben la proteina cinasa-2 activada por proteina cinasa
activada por mitégenos (MAPKAP cinasa-2, o0 MK-2), asi como a métodos
de emplear tales compuestos para inhibir MK-2 y para la prevencién y
tratamiento de enfermedades o trastornos mediados por TNFa en individuos
que necesitan de tal prevencion y/o tratamiento.

(2) Descripcion del Arte Relacionado:

[0003] Proteina cinasas activadas por mitégenos (MAPKs) son miembros
de vias de transduccion de sefiales conservadas que activan factores de
transcripcioén, factores de traslado y otras moléculas diana en respuesta a
una variedad de sefiales extracelulares. Las MAPKs se activan por
fosforilacién en un motivo de fosforilacién dual con la secuencia Thr-X-Tyr
por cinasas de proteina cinasa activada por mitdgenos (MAPKKs). En
eucariotas superiores, el papel fisiolégico de la sefializacion MAPK se ha
correlacionado con acontecimientos celulares tales como proliferacion,
oncogénesis, desarrollo y diferenciacién. En consecuencia, la capacidad de
regular la transduccién de seflales mediante estas vias podria llevar al
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desarrollo de tratamientos y terapias preventivas para enfermedades
humanas asociadas con la sefializacion de MAPK, tales como enfermedades
inflamatorias, enfermedades autoinmunitarias y cancer.

[0004] En las células de mamiferos, se han descrito tres vias MAP
paralelas. La via mejor caracterizada lleva a la activacién de la cinasa
regulada por sefiales extracelulares (ERK). Menos entendidas son las vias
de transduccién de sefiales que llevan a la activacién de la cinasa N-
terminal cJun (JNK) y la p38 MAPK. Véase, por ejemplo, Davis, Trends
Biochem. Sci. 19:470-473 (1994); Cano, et al, Trends Biochem. Sci.
20:117-122 (1995).

[0005] La via p38 MAPK se activa potencialmente por una amplia variedad
de tensiones y agresiones celulares. Estas tensiones y agresiones celulares
incluyen choque témmico, irradiacion de UV, citocinas inflamatorias (tales
como TNF y IL-1), tunicamicina, medicamentos quimioterapéuticos (es
decir, cisplatino), anisomicina, sorbitol/hiperosmolaridad, irradiacién
gamma, arseniato de sodio, e isquemia. Véase, Ono, K., ef al, Cellular
Signalling 12, 1-13 (2000). La activacién de la via p38 se encuentra
involucrada en (1) la produccién de citocinas proinflamatorias, tales como
TNF-u; (2) induccién de enzimas, tales como Cox-2; (3) expresién de una
enzima intracelular, tal como iINOS, que juega un papel importante en la
regulaciéon de la oxidacién; (4) induccidén de proteinas adherentes, tales
como VCAM-1 y muchas otras moléculas relacionadas con la inflamacién.
Mis alin, la via p38 funciona como regulador en la proliferacion y
diferenciacién de células del sistema inmunitario. Véase, Ono, K., et al., Id.
en7.

[0006] La cinasa p38 es una cinasa corriente arriba de la proteina cinasa-2
activada por proteina cinasa activada por mitogenos (MAPKAP cinasa-2 o
MK-2). (Véase, Freshney, N. W., et al., J. Cell, 78: 1039-1049 (1994)). La
MK-2 es una proteina que parece ser predominantemente regulada por p38
en las células. En efecto, la MK-2 fue el primer sustrato de p38a en
identificarse. Por ejemplo, la fosforilacion in vitro de MK-2 por p38a
activa MK-2. Los sustratos sobre los que actia MK-2, a su vez, incluyen la

O
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proteina 27 de choque térmico 27, la proteina 1 especifica de linfocitos 1
(LAP1), proteina de fijacion a elementos de respuesta cAMP (CREB),
ATF]1, factor de respuesta al (SRF), y tirosina hidroxilasa. El sustrato de
MK-2 que mejor se ha caracterizado es la proteina 27 de choque térmico
pequefio 27 (hsp27).

[0007] El papel de la via p38 en enfermedades relacionadas con
inflamacién se ha estudiado en varios modelos animales. Se ha demostrado
p38 in vivo, y se ha demostrado ademds que inhibe la activacién de MK-2,
(Véase, Rouse, 1., ef al, Cell, 78: 1027-1037 (1994); Cuenda, A., et al,
Biochem. J, 333:11-15 (1998)), asi como un homélogo de cinasa MAP
denominado cinasa reactivadora (RK). (Véase, Cuends, A., ef al.,, FEBS
Lett., 364(2): 229 - 233 (1995)). La inhibicién de p38 por SB203580 puede
disminuir la mortalidad en un modelo murino de choque inducido por
endotoxinas e inhibir el desarrollo de artritis de ratén inducida por colageno
y artritis coadyuvante de rata. Véase, por ejemplo, Badger, A. M,, et al., J.
Pharmacol Exp. Ther., 279:1453 -1461 (1996). Otro inhibidor p38 que se
ha utilizado en un modelo animal que se cree que es mds potente que
SB203580 en su efecto inhibidor sobre p38 es SB 220025. Un reciente
estudio animal ha demostrado que SB 220025 caus6é una disminucién
significativa, dependiente de la dosis, en la densidad vascular de
granulomas en ratas de laboratorio. (Véase, Jackson, J. R, et al, J
Pharmacol. Exp. Ther., 284: 687 - 692 (1998)). Los resultados de estos
estudios animales indicaron que p38, o los componentes de la via p38,
pueden ser dianas terapéuticas Wtiles para la prevencion o tratamiento de la
enfermedad inflamatoria.

[0008] Debido a su papel integral en la via de sefializacién p38, se ha
usado MK-2 como monitor para medir el nivel de activacién en la via.
Debido a su localizacién corriente abajo en la via, relativa a p38, MK-2 se
ha medido como un método mds conveniente, si bien indirecto, de evaluar
la activacién de p38. Sin embargo, hasta ahora, los esfuerzos investigativos
que exploran estrategias terapéuticas asociadas con la modulacién de esta
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via se han centrado principalmente en la inhibicién de cinasa p38. *44
[0009] Varios compuestos que inhiben la actividad de cinasa p38 se han
descrito en las Patentes de los Estados Unidos Nos. 6,046,208, 6,251,914, y
6,335,340. Se ha sugerido que estos compuestos son iitiles para el
tratamiento de enfermedad mediada por CSBP/RK/p38. Los esfuerzos
comerciales para aplicar los inhibidores p38 se han centrado alrededor de
dos inhibidores de p38, el inhibidor piridinilimidazol SKF 86002, y el
inhibidor 2,4,5 triaril imidazol SB203580. Véase, Lee, J. C, et al,
Immunopharmacology 47, 185-192 (2000).

Asimismo se han investigado compuestos que poseen una estructura similar
como inhibidores potenciales de p38. En efecto, el papel de la cinasa p38
MSP en varios estados patoldgicos se ha elucidado por el uso de
inhibidores.

[00010] Kotlyarov, A. et al, in Nat Cell Biol., 1(2):94 - 97 (1999) introdujo
una mutacién tomada como diana en un gen MK-2 de ratdn, que tuvo como
resultado ratones con deficiencia de MK-2. Se demostré que los ratones
que carecian de MK-2 posefan una mayor resistencia al estrés y
sobrevivieron el choque endotdxico inducido por LPS mejor que los
ratones MK-2". Los autores concluyeron que MK-2 fue un componente
esencial en la respuesta inflamatoria que regula la biosintesis de TNFa en
un nivel pos-transcripcional. Mas recientemente, Lehner, M.D., ef al, in J.
Immunol., 168(9): 4667-4673 (2002), informé que ratones con deficiencia
de MK-2 mostraron una creciente susceptibilidad a la infeccién con Listeria
monocytogenes, y concluyeron que MK-2 tenia un papel esencial en la
defensa del anfitrién contra las bacterias intracelulares, probablemente
mediante la regulacion de TNF la produccion de gamma IFN requeridas
para la activacion de mecanismos efectores antibacterianos.

[00011] La localizacion de MK-2 en la via seilalizadora p38 en un punto
que se encuentra corriente abajo de p38 ofrece el potencial de que MK-2
pudiera actuar como un punto focal para modular la via sin afectar tantos
sustratos como lo haria la regulacién de una enzima més corriente arriba en
la cascada de sefializacién — tal como cinasa MAP p38.
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[00012] por consiguiente, seria itil proporcionar compuestos y métodos
que pudieran servir para modular la actividad de MK-2 — en particular, para
actuar como inhibidores de la actividlad MK-2. Tales compuestos y
métodos serian Utiles para la provisién de beneficios similares a inhibidores
de cinasa MAP p38, beneficios que incluyen la prevencién y tratamiento de
enfermedades y trastornos que estadn mediados por TNFa. Ser# ain m4s (til
proporcionar inhibidores de MK-2 que posean una potencia mejorada y
efectos colaterales indeseados reducidos, en relacion con los inhibidores de
p38.

SUMARIO DE LA INVENCION

[00013] Concretamente, por lo tanto, la presente invencion de dirige a un
compuesto novedoso con la estructura de formula I:

FormulaI:
i\
R?
&Y
z‘\p’z‘\
/ R
[
en donde:

Z* y Z° son nitrégeno, Z', Z* y Z° son carbono, y se juntan con Z2y Z*
para formar un anillo pirazol, o de manera opcional, Z* y Z’ son nitrégeno,
Z', 7% y 7’ son carbono y se juntan con Z' y Z° para formar un anillo
pirazol;

R" se selecciona de:

1)
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2)
R
\
-~
Y
3)
\n'|

donde las lineas discontinuas indican enlaces simples o dobles
opcionales;

cuando R® es anillo M y anillo M es aromético, M' es carbono y es
sustituido con (L).R', M® es carbono, y cada uno de M?, M°, M* y M® se
selecciona independientemente de carbono y nitrégeno y es no sustituido o
sustituido con (L).R';

cuando anillo M es parcialmente saturado, M' es carbono y es mono- o
di-sustituido con (L);R', M es carbono, y cada uno de M%, M, M* y M® se
selecciona independientemente de carbono, nitrégeno, oxigeno y azufre, y
cuando M, M®, M*, o M® es oxigeno o azufre, es no sustituido, y cuando
M2, M?, M* o ME es carbono o nitrégeno, es opcionalmente no sustituido; o
mono- o di-sustituido con (L),R';

cuando R® es anillo Q y anillo Q es aromdtico, Q' se selecciona de
carbono y nitrégeno, y cuando Q' es carbono, se sustituye con (L),R', y
cuando Q' es nitrégeno, es no sustituido, Q' se selecciona de nitrégeno y
carbono, y cada uno de Q% Q@ y Q° se selecciona independientemente de
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nitrégeno y carbono, y si carbono, se sustituye con (L).R'; A’ ; ;

opcionalmente, cuando anillo Q es aromético, Q' es carbono y es
sustituido con (L).R', Q' es carbono, y uno de Q@ Q' y Q° es
opcionalmente oxigeno o azufre, y el resto de @, Q* y Q° se seleccionan
independientemente de nitrégeno y carbono, y si carbono, se sustituyen con
@L)R%

cuando anillo Q es parcialmente saturado, Q' se selecciona de carbono
y nitrégeno, y si carbono, es mono- o disustituido con LR, y si
nitrégeno, es no sustituido o sustituido con (L),R!, Q* se selecciona de
carbono y nitrégeno, pero sélo uno de Q' y Q* puede ser nitrégeno, cada
uno de Q?, Q@ y Q® se selecciona independientemente de carbono,
nitrégeno, oxigeno y azufre, y si oxigeno o azufre, es no sustituido, y si
carbono, mono- o disustituido con (L).R', y si nitrégeno, es no
sustituido o sustituido con (L).R';

cuando R® es estructura 3, es completamente conjugado, X se
selecciona de oxigeno o nitrégeno sustituido con (L),R', X' es carbono y es
sustituido con (L).R', y cada uno de X’ y X° se selecciona
independientemente de nitrégeno y carbono, y si carbono, se sustituye con
(L)R';

R' se selecciona de -H, C;-Cs alquilo, C;-Cs alquenilo, C,-Cs alquinilo,
C-Cs alquil-R"", C;-Cg alquenil-R'', Cy-C alquinil-R'', C,-Cq alquil-(R""),,
C,-Cs alquenil-(R'"),, CSR!!, amino, CONHR', NHR’, NR*R’, NR")-
NR)R’), CR'FN-NR)R’), N=NR'), NR)}N=C[R®), CR')=N-
O(R'), ON=C(R"), C;-Cs alquil-NHR’, C,-C; alquil-NR"R’, (C;-C)alquil-
NER)MNRYR),  (Cr-CoalquilCR"N-NR)R’),  (Ci-Cylelquil-
N=NQR"), (C,-C¢)alquil-N(R"}-N=C(R®), nitro, ciano, CO;R", O-R", C,-C,
alquil-OR'°, COR'!, SR", SSR", SOR", SO;R"!, C,-Cs alquil-COR", C;-
Cs alquil-SR", C,-Cs alquil-SOR'"!, C,-Cs alquil-SO,R"!, halo, Si(R''),,
halo C,-C, alquilo, arilo, heteroarilo, heterociclilo, alquilarilo,
alquilheterociclilo, alquilheteroarilo, arilalquilo, heteroarilalquilo,
heterociclilalquilo, y Ci-C,o mono- y biciclico cicloalquilo, en donde arilo,
heteroarilo, heterociclilo, alquilarilo, alquilheterociclilo, alquilheteroarilo,
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arilalquilo, heteroarilalquilo, heterociclilalquilo, y C,-C,o mono- y biciclico
cicloalquilo se sustituyen de manera opcional por uno o mas de los grupos
definidos porR'z;

R, R® y R? se seleccionan cada uno independientemente de -H, C;-Cg
alquilo, C-Cs alquenilo, C,-Cs alquinilo, C,-C, alquil-R"!, C;-Cs alquil-
NHR", C,-Cs alquil-NR"R", O-R", C,-C, alquil-OR", CO,R", C(S)ORY,
C(O)SR?®, C(O)R", C(S)R', CONHR'S, C(S)NHR'S, CON(R'),,
C(S)NR'®),, SR, SOR", SO,R", C,-Cs alquil-COR", C;-Cs alquil-
C(S)OR", C;-C¢ alquil-C(O)SR", C,Cs alquil-COR'’, C,-Cs alquil-
C(S)R", C,-Cs alquil-CONHR'S, C,-Cs alquil-C(S)NHR'é, C,-C¢ alquil-
CONR'®),, C;-Cs alquil-C(S)N(R'®),, C;-Cs alquil-SR", C;-C4 alquil-
SOR'", C;-Cs¢ alquil-SO,R", halo C;-C, alquilo, arilo, heteroarilo,
heterociclilo, alquilarilo, alquilheterociclilo, alquilheteroarilo, arilalquilo,
heteroarilalquilo, -heterociclilalquilo, y C;-C;¢ mono- y biciclico
cicloalquilo, en donde arilo, heteroarilo, heterociclilo, alquilarilo,
alquilheterociclilo, alquilheteroarilo, arilalquilo, heteroarilalquilo,
heterociclilalquilo, y C;-C;o mono- y biciclico cicloalquilo se sustituyen de
manera opcional por uno o més de los grupos definidos por R'%;

R se selecciona de -H, Ci-C,o alquilo, C;-C¢ alquenilo, C»-Cq
alquinilo, C;-Cs alquil-NHR", C,-Cs alquil-NR"“RY, C,-C, alquil-OR",
CSR'!, CORY, C(S)ORY, C(O)SRY, COR", C(S)R'", CONHR'®, C\-C,
alquil-R", C,-C, alquilNH;R", C(S)NHR', OR", CONER'"),
C(S)NRR'®),, SOR", SO,R", C;-C; alquil-CO.R", C,-C; alquil-C(S)OR",
C,-Cs alquil-C(O)SR", C;-Cs alquil-COR", C,-C; alquil-C(S)R", C,-C¢
alquil-CONHR'®, C,-C¢ alquil-C(S)NHR'S, C,-C¢ alquil-CON(R'®),,
Si(R®)RY, C,-Cs alquil-C(S)N(R'®),, C;-C¢ alquil-SR"”, C;-Cs alquil-
SOR!", C;-Cs elquil-SO;R"’, halo C;-C alquilo, =rilo, heteroarilo,
heterociclilo, alquilarilo, alquilheterociclilo, alquilheteroarilo, arilalquilo,
heteroarilalquilo, heterociclilalquilo, y C;-C;p mono- y biciclico
cicloalquilo, en donde arilo, heteroarilo, heterociclilo, alquilarilo,
alquilheterociclilo, alquilheteroarilo, arilalquilo, heteroarilalquilo,
heterociclilalquilo, y C;-Co mono- y biciclico cicloalquilo se sustituyen de
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menera opcional por uno o mis de los grupos definidos por R'%; %

R'"' se selecciona de -H, C;-Cs alquilo, C,-Cs alcoxi, C;-C4 alquenilo,
C,-Cs alquinilo, amino, NHR", NR"R'*, N=NR", C,-C; alquil-NHR", C;-
Cs alquil-NRPR", O-R", C,-C, alquil-OR", SR", COR", CO,R", C;-C¢
alquil-CO;R", C,-Cs alquil-C(S)OR", C,-C; alquil-C(O)SR'*, C,-C; alquil-
COR'", C,Cs alquil-C(S)R", C;-Cs alquil-CONHR'®, C,-Cs alquil-
C(S)NHR'®, C,-Cs alquil-CON(R'®);, C;-Cs alquil-C(S)NR'®),, C,-Cs
alquil-SR", C,-Cs alquil-SOR"’, C,-C; alquil-SO,R"", halo, halo C,-C,
alquilo, arilo, heteroarilo, heterociclilo, alquilarilo, alquilheterociclilo,
alquilheteroarilo, arilalquilo, heteroarilalquilo, heterociclilalquilo, y C,-Cy
mono- y biciclico cicloalquilo, en donde arilo, heteroarilo, heterociclilo,
alquilarilo, alquilheterociclilo, alquilheteroarilo, arilalquilo,
heteroarilalquilo, heterociclilalquilo, y C,-C;o mono- y biciclico cicloalquilo
se sustituyen de manera opcional por uno o mas de los grupos definidos por
R";

R'? se selecciona de -H, OH, oxo, C,-C), alquilo, C2-C)o alquenilo, C,-
Co alquinilo, C;-Cyo alquil-R", C-Cjp alquenil-R", C,-C), alquinil-R", C;-
Co alquil-(R""), C-C1o alquenil-(R"),, CSR'"!, hidroxil C,-Cs alquil-R",
amino C,-C, alquil-R’, amino, NHR’, NR*R’, NR"}NR*R?), C(R'")=N-
NRR?, N=NR"), NR')}-N=CR"), CR''=N-OR"), ON=CR'), C-
Cioalquil-NHR’, C;-C) alquil-NR*R?, (C,-C)o)alquil-N(R"}-NR*(R?), (C;-
Cialquil CR' =N-NR")R’),(Ci-Cio)alquil- N=NR),  (C)-Cio)alquil-
NR")-N=C(R®), SCN, NCS, C;-Co alquil SCN, C;-C;, alquil NCS, nitro,
ciano, O-R'%, C,-Cyo alquil-OR", COR'!, CO,R", SR, SSR', SOR",
SO,R!, C,-C; alquil-COR"!, C,-Cyo alquil-SR'®, C,-C) alquil-SOR", C,-
Cyo alquil-SO,R", halo, Si(R'');, halo C,-Cyp alquilo, arilo, heteroarilo,
heterociclilo, alquilarilo, alquilheterociclilo, alquilheteroarilo, arilalquilo,
heteroarilalquilo, heterociclilalquilo, y C;-Ci¢ mono- y biciclico
cicloalquilo, en donde arilo, heteroarilo, heterociclilo, alquilarilo,
alquilheterociclilo, alquilheteroarilo,  arilalquilo, heteroarilalquilo,
heterociclilalquilo, y C,-Cio mono- y biciclico cicloalquilo se sustituyen de
manera opcional por uno o més de los grupos definidos por R';
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R? y R se seleccionan cada uno independientemente de -H, oxo, C;-
Cs alquilo, C»-C¢ alquenilo, C,-C alquinilo, C;-C, alquil-R®, C;-Cq alquil-
NHR", Ci-Cs alquil-NR"R?, O-R?, C,-C, alquil-OR?, CO,R?, COR?,
C(S)OR?Y, C(O)SR?, C(O)R®, C(S)R®, CONHRZ, C(S)NHRZ,
CON(R%),, C(S)N(R®),, SR, SORZ, SO,RZ, C,-Cs alquil-CO;R?, C,-Cs
alquil-C(S)OR?, C,-C; alquil-C(O)SR?, C;-C alquil-COR®, C,-C alquil-
C(S)RZ, C,-Cs alquil-CONHRZ, C,-C¢ alquil-C(S)NHR?, C,-Cs alquil-
CON(R?),, C;-C¢ alquil-C(S)N(RZ),, C,-C¢ alquil-SR*', C,-C¢ alquil-
SOR®, C,-Cs alquil-SO;,R”, halo C;-C; alquilo, arilo, heteroarilo,
heterociclilo, alquilarilo, alquilheterociclilo, alquilheteroarilo, arilalquilo,
heteroarilalquilo, heterociclilalquilo, y C;-Cyy mono- y biciclico
cicloalquilo, en donde arilo, heteroarilo, heterociclilo, alquilarilo,
alquilheterociclilo, alquilheteroarilo, arilalquilo, heteroarilalquilo,
heterociclilalquilo, y C;-C,s mono- y biciclico cicloalquilo se sustituyen de
manera opcional por uno o més de los grupos definidos por R%;

R" y R'® se seleccionan independientemente de -H, C,-C alquilo, C,-
Cs alquenilo, C;-Cg alquinilo, C;-Cg alquil-NHR'", C;-Cs alquil-NR"R%,
C,-C, alquil-OR*, CSR", CO.R%, COR®, CONHR?, CON(R?),, SORZ,
SO,R®, C,-Cs alquil-CO.R?, C;-Cg alquil-COR?, C,-C; alquil-CONHR?Z,
C,-Cs alquil-CON(R?),, C,-Cs alquil-SR*, C,Cs alquil-SOR®, C,-Cs
alquil-SO;R®, halo C,-C; alquilo, arilo, heteroarilo, heterociclilo,
alquilarilo, alquilheterociclilo, alquilheteroarilo, arilalquilo,
heteroarilalquilo, heterociclilalquilo, y C;-C;¢ mono- y biciclico
cicloalquilo, en donde arilo, heteroarilo, heterociclilo, alquilarilo,
alquilheterociclilo, alquilheteroarilo, arilalquilo, heteroarilalquilo,
heterociclilalquilo, y C;-C;o mono- y biciclico cicloalquilo se sustituyen de
manera opcional por uno o més de los grupos definidos por R*,

R'7 se selecciona de -H, C,-C; alquilo, C-C alquenilo, C;-Cs alquenil-
R", C,-Cs alquil-R", C»-C¢ alquinilo, amino, NHR", NR"R%®, C,-C,
alquil-NHR", C,-C; alquil-NR""R?, O-R?, C,-C, alquil-OR?, SR?, C,-C;
alquil-CO,R?, C,-C; alquil-C(S)OR?, C,-Cs alquil-C(O)SR?', C,-C; alquil-
CORZ, C,-C¢ alquil-C(S)R®, C,-Cs alquil-CONHRZ, C,-Cs alquil-
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C(S)NHR?, C;-Cs alquil-CON(R™),, C-Cs alquil-C(S)N(R*?),, C;-Cs
alquil-SR?, C,-C; alquil-SOR®, C,-C; alquil-SO;R®, halo C;-C, alquilo,
arilo, heteroarilo, heterociclilo, alquilarilo, alquilheterociclilo,
alquilheteroarilo, arilalquilo, heteroarilalquilo, heterociclilalquilo, y C-Cyg
mono- y biciclico cicloalquilo, en donde arilo, heteroarilo, heterociclilo,
alquilarilo, alquilheterociclilo, alquilheteroarilo, arilalquilo,
heteroarilalquilo, heterociclilalquilo, y C;-C,p mono- y biciclico cicloalquilo
se sustituyen de manera opcional por uno o més de los grupos definidos por
R“;

R'® se selecciona de -H, oxo, OH, C,-Cyy alquilo, C,-C)o alquenilo, C,-
Co alquinilo, C;<Cio alquil-R®, C-Cy alquenil-R®, C,-C;o alquinil-R?,
C,-C1o alquil-(R?),, C2-Cyo alquenil (RZ),, CSR?, amino, NHR'®, NR*R%,
NRNR®YR™), CR®EN-NR™)R™), N=NR"), NR")}N=CR™),
CR®)=N-O(R?"), ON=C(R®), C,-C)o alquil-NHR"®, C,-C)o alquil-NR®R?,
(Ci-Cio)alquil- NR*}XNR*)R®),  (Ci-Ci0)alquil CR®)=N-N(R)R™),
(C1-Cro)alquil-N=N(R'®), (C,-Cio)alquil-N(R'*)-N=C(R®), SCN, NCS, C;-
Co alquil SCN, C,-Cjo alquil NCS, nitro, ciano, O-R*, C,-C)o alquil-OR?,
CORZ, CO,R®, SR?, SSR?, SOR%, SO,R®, C;-Cy¢ alquil-COR%, C,-Cyo
alquil-SR?, C,-Cyo alquil-SOR®, C;-C, alquil-SO;R?, halo, Si(R*),, halo
Ci-Cio alquilo, arilo, heteroarilo, heterociclilo, alquilarilo,
alquilheterociclilo,  alquilheteroarilo, arilalquilo, heteroarilalquilo,
heterociclilalquilo, y C,-C,o mono- y biciclico cicloalquilo, en donde arilo,
heteroarilo, heterociclilo, alquilarilo, alquilheterociclilo, alquilheteroarilo,
arilalquilo, heteroarilalquilo, heterociclilalquilo, y C;-C;o mono- y biciclico
cicloalquilo se sustituyen de manera opcional por uno o més de los grupos
definidos por R%;

R" y R® se seleccionan cada uno independientemente de -H, C,-Cg
alquilo, C,-C¢ alquenilo, C>-Cs alquinilo, C;-C, alquil-R®, C;-C alquil-
NHR?, C,-Cs alquil-NR¥R?*, O-R?, C,-C, alquil-OR¥, CO;RY, C(S)ORZ,
C(O)SR”, C(O)R®, C(S)R®, CONHR?*, C(S)NHR®, CON(R?),
C(S)N(R*),, SR SOR”, SOR®, C,-Cs alquil-CO:R¥, C-Cs alquil-
C(S)OR?, C;-C¢ alquil-C(O)SR?, C;-C¢ alquil-COR®, C;-Cs alquil-
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C(S)R?, C,-Cs alquil-CONHR?, C,-Cs alquil-C(S)NHR®, C,-C; alquil-
CON(R®),, C;-Cs alquil-C(S)N(R™),, Ci-Cs alquil-SR¥, C,-Cs alquil-
SOR?, C,-Cs alquil-SO,R®, halo C;-C, alquilo, arilo, heteroarilo,
heterociclilo, alquilarilo, alquilheterociclilo, alquilheteroarilo, arilalquilo,
heteroarilalquilo, heterociclilalquilo, y C;-Ci¢ mono- y biciclico
cicloalquilo, en donde arilo, heteroarilo, heterociclilo, alquilarilo,
alquilheterociclilo,  alquilheteroarilo, arilalquilo, heteroarilalquilo,
heterociclilalquilo, y C;-C,o mono- y biciclico cicloalquilo se sustituyen de
manera opcional por uno o més de los grupos definidos por R*;

R?' y R® se seleccionan independientemente de -H, C,-C,, alquilo, C»-
Cs alquenilo, C,-Cs alquinilo, C;-Cs alquil-NHR®, C,-Cs alquil-NR¥R%,
C,-C, alquil-OR?, CSR", CO,R®, COR”, CONHR?, CON(R*),, SOR?,
SO,R?, C,-C¢ alquil-CO.R?, C;-Cs alquil-COR?, C,-Cs alquil-CONHR?,
C,-Cs alquil-CON(R®),, C;-Cs alquil-SR?, C,-C¢ alquil-SOR®, C,-Cs
alquil—SO;R”, halo C,-C, alquilo, arilo, heteroarilo, heterociclilo,
alquilarilo, alquilheterociclilo, alquilheteroarilo, arilalquilo,
heteroarilalquilo, heterociclilalquilo, y C;-Ci¢ mono- y biciclico
cicloalquilo, en donde arilo, heteroarilo, heterociclilo, alquilarilo,
alquitheterociclilo,  alquilheteroarilo, arilalquilo, heteroarilalquilo,
heterociclilalquilo, y C-C,, mono- y biciclico cicloalquilo se sustituyen de
manera opcional por uno o més de los grupos definidos por R*;

R? se selecciona de -H, C,-Cs alquilo, C;-C alquenilo, C,-Cg alquenil-
R?, C,-C¢ alquil-R®, C,-C¢ alquinilo, amino, NHR?®, NR¥*R%, C,-Cs
alquil-NHR?, C,-Cs alquil-NR¥R*, O-R*, C,-C, alquil-OR”, SR?, C,-Cs
alquil-CO;R?, C,-Cs alquil-C(S)OR¥, C,-Cs alquil-C(O)SR?, C,-C; alquil-
COR®, C\-Cs alquil-C(S)R®, C,Cs alquil-CONHR®, C,-Cs alquil-
C(S)NHR®, C\-C¢ alquil-CON(R®),, C;-Cs alquil-C(S)N(R®);, C\-Cs
alquil-SR”, C;-Cs alquil-SOR%, C;-C¢ alquil-SO;R®, halo C,-C, alquilo,
arilo, heteroarilo, heterociclilo, alquilarilo, alquilheterociclilo,
alquitheteroarilo, arilalquilo, heteroarilalquilo, heterociclilalquilo, y C{-Cig
mono- y biciclico cicloalquilo, en donde arilo, heteroarilo, heterociclilo,
alquilarilo, alquilheterociclilo, alquilheteroarilo, arilalquilo,
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heteroarilalquilo, heterociclilalquilo, y C,-C;o mono- y biciclico cicloalquilo
se sustituyen de manera opcional por uno o més de los grupos definidos por
Rso;

R se selecciona de -H, OH, C,-C;, alquilo, C;-C;, alquenilo, C;-Cyo
alquinilo, C,-C;o alquil-R®, C,-C; alquenil-R”, C;-C alquinil-R*, C,-C;,
alquil-{(R®);, C»Cio alquenil{R®);, CSR®, amino, NHR®, NR¥R%*,
NRP}NR*)XRY), CRZFEN-NR*)RY), N=NR”), NR*)}N=C(R™),
CR®=N-O(R*"), ON=C(R?), C,-C1o alquil-NHR?, C,-C, alquil-NR*R%,
(Ci-Cio)alquil- N(R™)-NR*)R™),(C1-C1o)alquil CR®)=N-NR*)R*), (C:-
C10)alquil-N=NR?), (C;-Cio)alquil-N(R*)-N=C(R*), SCN, NCS, C;-Cyg
alquil SCN, C,-C)o alquil NCS, nitro, ciano, O-R¥, C,-C)q alquil-OR”,
CO.R®, COR?, SR?, SSR”, SOR?, SO,R?, C,-C)o alquil-COR?, C;-Cyo
alquil-SR?, C,-Cyp alquil-SOR®, C,-C;o alquil-SO;R?, halo, Si(R*),, halo
C,-Cio alquilo, arilo, heteroarilo, heterociclilo, alquilarilo,
alquilheterociclilo, alquilheteroarilo, arilalquilo, heteroarilalquilo,
heterociclilalquilo, y C;-C,o mono- y biciclico cicloalquilo, en donde arilo,
heteroarilo, heterociclilo, alquilarilo, alquilheterociclilo, alquilheteroarilo,
arilalquilo, heteroarilalquilo, heterociclilalquilo, y C,-C,o mono- y biciclico
cicloalquilo se sustituyen de manera opcional por uno o més de los grupos
definidos por R,

R? y R™ se seleccionan cada uno independientemente de -H, C,-Cs
alquilo, C,-Cs alquenilo, C,-C¢ alquinilo, C,-C, alquil-R*, C,-C; alquil-
NHR?®', C,-Cg alquil-NR*'R*, O-R¥, C,-C, alquil-OR*, CO.R*®, C(S)OR®,
C(O)SR®, C(O)R*, C(S)R®, CONHR*, C(S)NHR*, CON(R*),
C(S)NR*);; SR¥®, SORY, SO,R¥, C\-Cs alquil-CO,R¥®, C,-C¢ alquil-
C(S)OR®, C,-Cs alquil-C(O)SR¥®, C,-Cs alquil-COR*, C,-C¢ alquil-
C(S)R*, C,-Cs alquil-CONHR¥, C;-Cs alquil-C(S)NHR*, C,-Cs alquil-
CON(R*);, C,-Cs alquil-C(S)N(R®);, C,-Cs alquil-SR*, C,-Cs alquil-
SOR®, C,-C¢ alquil-SO,R¥, halo C,-C, alquilo, arilo, heteroarilo,
heterociclilo, alquilarilo, alquilheterociclilo, alquilheteroarilo, arilalquilo,
heteroarilalquilo, heterociclilalquilo, y C;-C,; mono- y biciclico
cicloalquilo, en donde arilo, heteroarilo, heterociclilo, alquilarilo,
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alquilheterociclilo, alquilheteroarilo, arilalquilo, heteroarilalquilo,
heterociclilalquilo, y C;-Cip mono- y biciclico cicloalquilo se sustituyen de
manera opcional por uno o mis de los grupos definidos por R,

R* y R® se seleccionan independientemente de -H, C,-C; alquilo, C;-
Cs alquenilo, C,-Cs alquinilo, C;-Cs alquil-NHR®', C,-C4 alquil-NR'R%,
C,-C. alquil-OR®, CSR'!, CO.R*, CORY, CONHR*, CON(R*),, SOR¥,
SO,R*®, C,-Cg alquil-CO;R®, C,-C alquil-COR?, C,-Cg alquil-CONHR™,
C,-Cs alquil-CON(R™),, C,-Cs alquil-SR¥, C,;Cs alquil-SORY, C,-C¢
alquil-SO,R*, halo C,-C, alquilo, arilo, heteroarilo, heterociclilo,
alquilarilo, alquilheterociclilo, alquilheteroarilo, arilalquilo,
heteroarilalquilo, heterociclilalquilo, y Ci-C;p mono- y biciclico
cicloalquilo, en donde arilo, heteroarilo, heterociclilo, alquilarilo,
alquilheterociclilo,  alquilheteroarilo, arilalquilo, heteroarilalquilo,
heterociclilalquilo, y C;-Cio mono- y biciclico cicloalquilo se sustituyen de
manera opcional por uno o més de los grupos definidos por R;

R? se selecciona de -H, C;-Cs alquilo, C;-Cs alquenilo, C-Cs alquenil-
RY, C,-Cs alquil-R%, CyC¢ alquinilo, amino, NHR®, NR*'R®, C,-C,
alquil-NHR?*, C;-Cs alquil-NR*R*, O-R*, C,-C, alquil-OR®, SR¥, C;-C,
alquil-CO,R®, C,-Cs alquil-C(S)OR*®, C;-Cs alquil-CO(O)SR®, C,-C¢
alquil-COR%, C;-Cs alquil-C(S)R*, C,-C; alquil-CONHR*, C,-C; alquil-
C(S)NHR*, C;-C¢ alquil-CON(R*),, C;-C¢ alquil-C(S)NR™),, C,Cs
alquil-SR¥®, C;-Cs alquil-SORY, C,-Cs alquil-SO,R*, halo C-C, alquilo,
arilo, heteroarilo, heterociclilo, alquilarilo, alquilheterociclilo,
alquilheteroarilo, arilalquilo, heteroarilalquilo, heterociclilalquilo, y C-Cyq
mono- y biciclico cicloalquilo, en donde arilo, heteroarilo, heterociclilo,
alquilarilo, alquilheterociclilo, alquilheteroarilo, arilalquilo,
heteroarilalquilo, heterociclilalquilo, y C,-C;o mono- y biciclico cicloalquilo
se sustituyen de manera opcional por uno o mas de los grupos definidos por
Ras;

R se selecciona de -H, OH, C,-C alquilo, C-Co alquenilo, C,-Co
alquinilo, C;-C)o alquil-R*, C,-C; alquenil-R*, C,-C,, alquinil-R¥, C,-Cyq
alquil{R*);, CrCio alquenil-(R**);, CSR*, amino, NHR®, NR¥R%,

14
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NER')NERHR?), CRPEN-NRDR™), N=NR®), NR*)-N=CR™),
CR¥*=N-O(R®), ON=C(R*), C,-C)o alquil-NHR?', C,-C), alquil-NR*?R%,
(Ci-Cioalquil- N(R')NR”)XR"),  (Cr-Cio)alquil CR*)}=N-NR)R™),
(Ci-Cro)alquil-N=N(R?"), (C;-C;o)alquil-NR*")-N=C(R*?), SCN, NCS, C;-
Cyo alquil SCN, C,-C), alquil NCS, nitro, ciano, O-R¥, C,-C o alquil-OR™®,
CORY, SR¥*, SSR*¥, SOR¥, SO,R¥, C;-Cy¢ alquil-COR*, C,-C), alquil-
SR®, C,-C;o alquil-SOR*, C,-Cyo alquil-SO;R*, halo, Si(R**);, halo C,-Cyq
alquilo, arilo, heteroarilo, heterociclilo, alquilarilo, alquilheterociclilo,
alquilheteroarilo, arilalquilo, heteroarilalquilo, heterociclilalquilo, y C-Cy
mono- y biciclico cicloalquilo, en donde arilo, heteroarilo, heterociclilo,
alquilarilo, alquilheterociclilo, alquilheteroarilo, arilalquilo,
heteroarilalquilo, heterociclilalquilo, y C,-C,s mono- y biciclico cicloalquilo
se sustituyen de manera opcional por uno o més de los grupos definidos por
R

R, R32 R¥ y R* se seleccionan cada uno independientemente de -H,
alquilo, alquenilo, alquinilo, aminoalquilo, hidroxialquilo, alquilamino
alquilo, dialquilaminoalquilo, alcoxialquilo, arilo, heteroarilo, heterociclilo,
alquilarilo, alquilheterociclilo, alquilheteroarilo, arilalquilo,
heteroarilalquilo, heterociclilalquilo, y C;-Cip mono- y biciclico
cicloalquilo, en donde arilo, heteroarilo, heterociclilo, alquilarilo,
alquilheterociclilo, alquilheteroarilo, arilalquilo, heteroarilalquilo,
heterociclilalquilo, y C,-C,o mono- y biciclico cicloalquilo se sustituyen de
manera opcional por uno o més de los grupos definidos por R’;

R se selecciona de -H, alquilo, alquenilo, alquinilo, aminoalquilo,
OH, alcoxi, amino, alquilamino, dialquilamino, hidroxialquilo, alquilamino
alquilo, dialquilaminoalquilo, alcoxialquilo, arilo, heteroarilo, heterociclilo,
alquilarilo, alquilheterociclilo, alquilheteroarilo, arilalquilo,
heteroarilalquilo, heterociclilalquilo, y C;-C;p mono- y biciclico
cicloalquilo, en donde arilo, heteroarilo, heterociclilo, alquilarilo,
alquilheterociclilo,  alquilheteroarilo, arilalquilo, heteroarilalquilo,
heterociclilalquilo, y C;-C,o mono- y biciclico cicloalquilo se sustituyen de
manera opcional por uno o mis de los grupos definidos por R%,

5>
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R se selecciona de -H, alquilo, alquenilo, alquinilo, aminoalquilo,
OH, alcoxi, amino, nitro, ciano, halo, alquilamino, dialquilamino,
hidroxialquilo, alquilamino alquilo, dialquilaminoalquilo, alcoxialquilo,
arilo, heteroarilo, heterociclilo, cicloalquilo, alquilarilo, alquilheterociclilo,
alquilheteroarilo, arilalquilo, heterociclilalquilo, y heteroarilalquilo;

R% R, RY, R%, R¥ y R*® cada uno independientemente estén ausentes, o
se seleccionan de un grupo R';

nesO;y

R’ y R* se juntan de manera opcional para formar un anillo de 5, 6, 7, u
8 4tomos, donde los d4tomos en el anillo se seleccionan independientemente
de Z}, 7%, 0, S, C=0, C=S, S=0, SO,, C que es mono o di-sustituido con un
grupo R', y N que es no sustituido o sustituido con un grupo R'.

[00014] La presente invencion se dirige igualmente a un compuesto
novedoso con la estructura de férmula II:

Férmula II.
\, e
&
[ ow
RP .
en donde:

72 y Z3 son nitrégeno, z\ 7z y Z* son carbono, y se juntan con Zzy z:
para formar un anillo pirazol, o de manera opcional, Z* y Z* son nitrégeno,
Z' 7%y Z* son carbono y se juntan con Z*' y Z° para formar un anillo

y
pirazol;
R® se selecciona de:

1)

16
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s Y
3)
LY R‘l

donde las lineas discontinuas indican enlaces simples o dobles
opcionales;

cuando R® es anillo M y anillo M es aromético, M' es carbono y es
sustituido con (L),R', M® es carbono, y cada uno de M%, M°, M' y M® se
selecciona independientemente de carbono y nitrégeno y es no sustituido o
sustituido con (L),R";

cuando anillo M es parcialmente saturado, M' es carbono y es mono- o
di-sustituido con (L).R', M® es carbono, y cada uno de M?, M®, M* y M® se
selecciona independientemente de carbono, nitrogeno, oxigeno y azufre, y
cuando M2, M®, M*, o M® es oxigeno o azufre, es no sustituido, y cuando
M?, M?, M* 0 M® es carbono o nitrégeno, es opcionalmente no sustituido; o
mono- o di-sustituido con (L).R"; '

cuando R® es anillo Q y anillo Q es aromético, Q' se selecciona de
carbono y nitrégeno, y cuando Q' es carbono, se sustituye con (L),R', y
cuando Q' es nitrégeno, es no sustituido, Q* se selecciona de nitrégeno y

carbono, y cada uno de Q%, Q’ y Q* se selecciona independientemente de

17
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nitrégeno y carbono, y si carbono, se sustituye con (L),R'; %

opcionalmente, cuando anillo Q es aromitico, Q' es carbono y es
sustituido con (L).R', Q* es carbono, y uno de Q> Q' y Q’ es
opcionalmente oxigeno o azufre, y el resto de Q% Q’ y Q° se seleccionan
independientemente de nitrégeno y carbono, y si carbono, se sustituyen con
L):R';

cuando anillo Q es parcialmente saturado, Q' se selecciona de carbono
y nitrégeno, y si carbono, es mono- o disustituido con (L)R', y si
nitrgeno, es no sustituido o sustituido con (L)R', Q* se selecciona de
carbono y nitrégeno, pero sélo uno de Q' y Q* puede ser nitrégeno, cada
uno de Q% Q' y Q° se selecciona independientemente de carbono,
nitrégeno, oxigeno y azufre, y si oxigeno o azufre, es no sustituido, y si
carbono, es mono- o disustituido con (L).R', y si nitrégeno, es no
sustituido o sustituido con (L),R;

cuando R" es estructura 3, es completamente conjugado, X* se
selecciona de oxigeno o nitrégeno sustituido con (L),R', X' es carbono y es
sustituido con (L).R', y cada uno de X° y X°® se selecciona
independientemente de nitrogeno y carbono, y si carbono, se sustituye con
(L)R";

R! se selecciona de -H, C-Cs alquilo, C>-C¢ alquenilo, C,-C¢ alquinilo,
hidroxilo, C,-Cs alcoxi, C;-Cs alquenil-R'', C;-Cs alcoxi-R'!, COR"’,
CO:;R’, CONHR’, N(R*),, amino C,-C, alquilo, hidroxi C;-C, alquilo,
amino, amino C,-C, alquil-R’, halo C;-C, alquilo, C,-Cs alquil-NHR’,
carbonitrilo, SR'®, halo, NHR” NR*R’, NHR’-C,-C; alquilo, NR*R®-C,-C¢
alquilo, nitro, ciano, O-R'®, C;-C, alquil-OR", C,-C; alquil-COR"!, halo
Ci-C4 alquilo, arilo, heteroarilo, heterociclilo, alquilarilo,
alquilheterociclilo, alquilheteroarilo, arilalquilo, heteroarilalquilo,
heterociclilalquilo, o C;-C;, mono- y biciclico cicloalquilo, en donde arilo,
heteroarilo, heterociclilo, mono- y biciclico cicloalquilo se sustituyen de
manera opcional por uno o més de los grupos definidos por R'%;

R’ y R® se seleccionan cada uno independientemente de -H, C,-Cg
alquilo, C,-C4 alquil-R'!, C,-Cs alquil-N(R");, CO,R'®, COR", arilo, y
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arilalquilo, en donde arilo y arilalquilo, se sustituyen de manera opcional
por uno o més de los grupos definidos por R'%;

R® y R se seleccionan cada uno independientemente de -H, hidroxilo,
C,-Cs alquilo, C,-Cs alquil-R", C,-C; alquil-NH,R", CO:R'S, COR"’, C;-
Cs alquil-CO;R"S, C;-C¢ alquil-CONH-R'®, C,-C; alquil-CON(R'®),, hidroxi
C,-C alquilo, halo C,-C, alcoxi, halo C,-C, alquilo, Si(R"*),R! arilo,
heteroarilo, heterociclilo, arilalquilo, y C;-Cyy mono- y biciclico
cicloalquilo, en donde arilo, heteroarilo, heterociclilo, y arilalquilo, se
sustituyen de manera opcional por uno o més de los grupos definidos por
RS

R'' se selecciona de -H, C;-C; alquilo, C;-Cy alcoxi, hidroxilo, halo,
amino, NHR"”, NR'"),, COR®, COR", halo C;-C, alquilo, arilo,
heteroarilo, heterociclilo, heteroarilalquilo, y heterociclilalquilo, en donde
heterociclilo, heteroarilalquilo, y heterociclilalquilo, se sustituyen de
manera opcional por uno o més de los grupos definidos por R';

R'? se selecciona de -H, hidroxilo, oxo, C;-Cs alquilo, hidroxil C,-Cg
alquil-R", C,-Cyo alcoxi, amino, amino C,-C, alquil-R’, NHR’, NR"),, C;-
Cs alquil-NHR’, C,-C; alquil-NHR'R’, C;-Cs alquil-N(R?),, C;-Cs alquil-
R", C;-Cs alquil-COR'R", C,-Cs alcoxi-R"", nitro, O-R'®, C=0, COR'",
COR", SR', SOR"!, SO,R"!, NHSO,R", C;-Cg alquil-SR", halo, halo C;-
C, alquilo, halo C,-C, alcoxi, hidroxi C,-C, alquilo, hidroxi C,-C, alcoxi,
arilo, heteroarilo, heterociclilo, arilalquilo, heteroarilalquilo,
heterociclilalquilo, y C,-C,;o mono- y biciclico cicloalquilo, en donde arilo,
heteroarilo, heterociclilo, arilalquilo, heteroarilalquilo, y heterociclilalquilo,
y C;-Cip mono- y biciclico cicloalquilo se sustituyen de manera opcional
por uno o més de los grupos definidos por R'®;

R"%y R se seleccionan cada uno independientemente de -H, oxo, C;-
Csalquilo, COR?, y arilo;

R" y R'® se seleccionan cada uno independientemente de -H, arilo,
arilalquilo, en donde arilo, arilalquilo, se sustituyen de manera opcional por
uno o més de los grupos definidos por R%;

R'7 se selecciona de -H, C;-C; alquilo, C;-Cs alquil-R'®, NHR", arilo,



womonm ervsomen (5P
- TRy

heteroarilalquilo, y heterociclilalquilo, en donde arilo se sustituye
opcionalmente con uno o més de los grupos definidos por R%;

R'® se selecciona de -H, oxo, hidroxilo, C;-Cio alquilo, C;-C,, alcoxi,
amino, amino C,-Cs alquilo, N(R'"),, C,-Cs alquil-N(R'®),, CO,RZ, SR?,
halo, halo C,-C, alquilo, arilo, heteroarilo, y heterociclilo, en donde arilo,
heteroarilo, y heterociclilo, se sustituyen de manera opcional por uno o més
de los grupos definidos por R%;

R'® y R? se seleccionan cada uno independientemente de -H, C;-Cs
alquilo, heteroarilo, heterociclilo, en donde arilo, heteroarilo, y
heterociclilo, se sustituyen de manera opcional por uno o mas de los grupos
definidos por R;

R? y R® se seleccionan cada uno independientemente de -H y C,-Cs
alquilo;

R se selecciona de -H y C,-Cg alquilo;

R* se selecciona de -H, C,-Cs alquilo, C,-Cs alcoxi, CO;R?, halo, y
halo C,-C, alquilo;

R? se selecciona de -H, y C,-C; alquilo;

R se selecciona de -H, erilo, heteroarilo, heterociclilo, alquilarilo,
arilalquilo, en donde arilo, heteroarilo, heterociclilo, alquilarilo, y
arilalquilo, se sustituyen de manera opcional por uno o més de los grupos
definidos por R*;

R se selecciona de -H y halo;

R% R3, R%, R* y R* se seleccionan cada uno independientemente de un
grupoR';

nes0;y

R} y R*se juntan de manera opcional para formar un anillo de 5, 6, 7, u
8 dtomos, donde los &tomos en el anillo se seleccionan independientemente
de 73, 7}, 0, S, C=0, C=S, S=0, SO;, C que es mono o di-sustituido con un
grupo R', y N que es no sustituido o sustituido con un grupo R'.

[00015] La presente invencion se dirige igualmente a un compuesto
novedoso inhibidor de MK-2 que se enumera en la Tabla I o Tabla II, mds
adelante.
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[00016] La presente invencidn se dirige igualmente a un método novedoso
de inhibir MK-2, método que comprende poner en contacto MK-2 con por
lo menos un compuesto que se describe en Tabla I o Tabla II, més adelante.
[00017] La presente invencion se dirige igualmente a método novedoso de
prevenir o tratar una enfermedad o trastorno mediado por TNFa en un
individuo, método que comprende administrar al individuo una cantidad
efectiva de un compuesto inhibidor de MK-2 con la estructura descrita en
féormula I.

[00018] La presente invencion se dirige igualmente a método novedoso de
prevenir o tratar una enfermedad o trastomo mediado por TNFa en un
individuo, método que comprende administrar al individuo por lo menos un
compuesto inhibidor de MK-2 que se describe en Tabla I o Tabla II, més
adelante.

[00019] La presente invencién se dirige igualmente a una novedosa
composicion terapéutica que comprende un compuesto con la estructura
descrita en férmula I.

[00020] La presente invenciéon se dirige igualmente a una novedosa
composicion terapéutica que comprende por lo menos un compuesto
inhibidor de MK-2 que se describe en Tabla I o Tabla II.

[00021] La presente invencion se dirige igualmente a una novedosa
composicién farmacéutica que comprende un vehiculo farmacéuticamente
aceptable y por lo menos un compuesto inhibidor de MK-2 con la estructura
descrita en formula L.

[00022] La presente invencién se dirige igualmente a una novedosa (sic)
que comprende una formulacion farmacéutica que incluye una cantidad
terapéuticamente efectiva de por lo menos un compuesto inhibidor de MK-2
con una estructura descrita en férmula L.

[00023] Por consiguiente, entre las varias ventajas que, tal como se
descubrid, se logran por la presente invencién, pueden anotarse la provisién
de un método que podria servir para modular la actividad de MK-2 — en
particular, inhibir la actividad MK-2 — y la provisién de un método para la
prevencién y tratamiento de enfermedades y trastornos mediados por TNFa.

H
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[00024] Figura 1 es un grifico que muestra el espesor de la garra como una
funcién del tiempo del dia O al dia 7 para ratones MK2 (+/+) y MK2 (-/-),
que habian recibido inyeccit-in de suero; y

[00025] Figura 2 es un cuadro de barras que muestra el espesor de la garra
siete dias después de la inyeccion para ratones normales, ratones MK2 (+/4)

BREVE DESCRIPCION DE LOS DIBUJOS

que recibian suero, ratones MK2 (-/-) que recibian suero, y ratones MK2
(+/4) que recibian suero y anticuerpo anti-TNF;

DESCRIPCION DETALLADA DE LAS INCORPORACIONES
PREFERIDAS

[00026] De acuerdo con la presente invencién, se ha descubierto que
ciertos compuestos pueden inhibir la actividlad de MAPKAP cinasa-2.
Muchos de estos compuestos exhiben su efecto inhibidor con bajas
concentraciones — teniendo valores ICsg de inhibicién de MK-2 in vitro de
por debajo de 1.0 uM, y con algunos teniendo valores ICsq de por debajo de
alrededor de 0.1 uM, e incluso tan bajos como alrededor de 0.02 pM. Por
consiguiente, estos compuestos pueden ser medicamentos potentes y
efectivos para uso en la inhibicion de MK-2, y de valor especial en
individuos en los que tal inhibicién seria atil. En particular, estos
compuestos serian Utiles en métodos para prevenir o tratar enfermedades y
trastornos que son mediados por TNFa. Por ejemplo, pueden usarse para la
prevencion o tratamiento de artritis.

[00027) Compuestos que poseen un alto grado de actividad inhibidora de
MK-2 ofrecen ventajas en usos terapéuticos, ya que pueden obtenerse
beneficios terapéuticos por la administracién de menores cantidades de los
presentes compuestos que con compuestos menos activos. Tales
compuestos altamente activos se traducen ademds en menores efectos
colaterales y, en algunas incorporaciones, demuestran una selectividad para
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la inhibicién de MK-2 sobre la inhibicién de otras cinasas relacionadas.
[00028] Los presentes compuestos inhibidores de MK-2 inhiben la
actividad de la enzima MK-2. Cuando se dice que un compuesto tal inhibe
MK-2, se da a entender que la actividad enzimitica MK-2 es menor en la
presencia del compuesto que lo que es bajo las mismas condiciones en la
ausencia de tal compuesto. Un método de expresar la potencia de un
compuesto como un inhibidor de MK-2 es cuantificar el valor "ICs" del
compuesto. El valor ICso de un inhibidor de MK-2 es la concentracion del
compuesto que se requiere para disminuir la actividad enzimética MK-2 en
la mitad. Por consiguiente, se considera que un compuesto con un valor
ICso més bajo es un inhibidor mads potente que un compuesto que tiene un
valor ICsp més alto. Tal como se emplea aqui, los compuestos que inhiben
MK-2 pueden denominarse inhibidores de MK-2, o compuestos inhibidores
de MK-2 o agentes inhibidores de MK-2.

[00029] En la préctica, la selectividad de un inhibidor de MK-2 varia
dependiendo de la condicion bajo la cual se lleva a cabo la prueba y de los
inhibidores que se estin pr;obando. No obstante, para los efectos de esta
especificacion, la selectividad de un inhibidor de MK-2 puede cuantificarse
como una proporcién del valor ICsg in vitro o in vivo para inhibicién de
MK-3, dividida por el valor ICs, para inhibicién de MK-2 (ICsq mx-31Cso mk-
2). Tal como se emplea aqui, el término "ICs," se refiere a la concentracion
de un compuesto que se requiere para producir una inhibicion del 50% de la
actividad MK-2 o MK-3. Un inhibidor selectivo de MK-2 es cualquier
inhibidor para el cual la proporcién de ICsp mx-3 @ ICsp Mk-2 €8 mayor que 1.
En incorporaciones preferidas, esta proporcidn es mayor que 2, més
preferiblemente mayor qut; 5, alin mas preferiblemente mayor que 10,
todavia més preferiblemente mayor que 50, y mds preferiblemente aun, es
mayor que 100. Tal selectividad preferida puede indicar una capacidad de
reducir la incidencia de efectos colaterales de probable ocurrencia con la
administracién de un inhibidor de MK-2 a un individuo.

[00030] Compuestos que son Utiles en el presente método incluyen
aquellos que tienen la estructura mostrada en férmula I:
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Férmula I: M
\ e
A
ﬂ'—r\fOI./
[ =
3
en donde:

Z? y 7? son nitrégeno, Z', Z* y Z° son carbono, y se juntan con 22y 7
para formar un anillo pirazol, o de manera opcional, Z' y Z° son nitrégeno,
Z', 7% y Z° son carbono y se juntan con Z* y Z° para formar un anillo
pirazol;

R" se selecciona de:

1)

R‘l

\(l n

O

3/
3)

x.% 14“”*5.“.,2,

L

\n'|
donde las lineas discontinuas indican enlaces simples o dobles

opcionales;
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cuando R* es anillo M y anillo M es aromitico, M' es carbono y es
sustituido con (L),R', M’ es carbono, y cada uno de M2, M°, M* y M® se
selecciona independientemente de carbono y nitrégeno y es no sustituido o
sustituido con (L),R;

cuando anillo M es parcialmente saturado, M' es carbono y es mono- o
di-sustituido con (L),R', M? es carbono, y cada uno de M?, M, M* y ME se
selecciona independientemente de carbono, nitrégeno, oxigeno y azufre, y,
cuando M?, M®, M*, o M® es oxigeno o azufre, es no sustituido, y cuando
M2, M3, M* 0 M® es carbono o nitrégeno, es opcionalmente no sustituido; o
mono- o di-sustituido con (L).R";

cuando R® es anillo Q y anillo Q es aromético, Q' se selecciona de
carbono y nitrégeno, y cuando Q' es carbono, se sustituye con (L).R', y
cuando Q' es nitrégeno, es no sustituido, Q‘ se selecciona de nitrégeno y
carbono, y cada uno de Q°, Q* y Q’ se selecciona independientemente de
nitrégeno y carbono, y si carbono, se sustituye con (L).R';

opcionalmente, cuando anillo Q es aromatico, Q' es carbono y es
sustituido con (L),R', Q* es carbono, y uno de Q> Q@ y Q° es
opcionalmente oxigeno o azufre, y el resto de Q, Q* y Q’ se seleccionan
independientemente de nitrégeno y carbono, y si carbono, se sustituyen con
L3R’

cuando anillo Q es parcialmente saturado, Q' se selecciona de carbono
y nitrégeno, y si carbono, es mono- o disustituido con (L),R, y si
nitrégeno, es no sustituido o sustituido con (L)R', Q* se selecciona de
carbono y nitrégeno, pero sélo uno de Q' y Q* puede ser nitrégeno, cada
uno de Q*, Q' y Q’ se selecciona independientemente de carbono,
nitrégeno, oxigeno y azufre, y si oxigeno o azufre, es no sustituido, y si
carbono, es mono- o disustituido con (L).R', y si nitrégeno, es no
sustituido o sustituido con (L),R';

cuando R" es estructura 3, es completamente conjugado, X? se
selecciona de oxigeno o nitrégeno sustituido con (L),R', X' es carbono y es
sustituido con (L),R', y cada uno de X® y X°® se selecciona
independientemente de nitrégeno y carbono, y si carbono, se sustituye con

\&?
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L)R'; JZ%

R' se selecciona de -H, C-C; alquilo, C;-Cs alquenilo, C,-Cs alquinilo,
C,-C alquil-R"!, C,-C; alquenil-R"", C»-C; alquinil-R"!, C,-Cs alquil-(R'"),,
C2-Cs alquenil(R'');, CSR'!, amino, CONHR', NHR’, NR*R®, N(R")-
NRHRY, CR"MEN-NRHR®, N=NR"), N(R)-N=C(R®), C(R'')=N-
O(R'%, ON=C(R""), C,-Cs alquil-NHR’, C,-C¢ alquil-NR®R®, (C,-C,)alquil-
NR)NRHR®),  (Cr-CoalquilCR''=N-NR"R’),  (C-Cyalquil-
N=N(R"), (C;-Co)alquil-NR’)-N=C(R?), nitro, ciano, CO;R!!, O-R", C,-C,
alquil-OR'’, COR'!, SR", SSR'?, SOR", SO:R", C,-Cealquil-COR'", C,-C
alquil-SR', C,-C¢ alquil-SOR"!, C,-C; alquil-SO,R'", halo, Si(R"")s, halo
Ci-C4 alquilo, arilo, heteroarilo, heterociclilo, alquilarilo,
alquilheterociclilo,  alquilheteroarilo,  arilalquilo, heteroarilalquilo,
heterociclilalquilo, y C-C;q mono- y biciclico cicloalquilo, en donde arilo,
heteroarilo, heterociclilo, alquilarilo, alquilheterociclilo, alquilheteroarilo,
arilalquilo, heteroarilalquilo, heterociclilalquilo, y C,;-C,;o mono- y biciclico
cicloalquilo se sustituyen de manera opcional por uno o mas de los grupos
definidos por R';

R’, R' y R? se seleccionan cada uno independientemente de -H, C;-Cg
alquilo, C>-Cs alquenilo, C,-Cs alquinilo, C,-C, alquil-R'!, C,-C; alquil-
NHR", Cy-Cs alquil-NR”R", O-R", C\-C, alquil-OR"*, CO,R", C(S)OR",
C(O)SRY, C(ORY, C(S)R', CONHR', C(S)NHR', CON(R'®),
C(S)N(R'®),, SR", SOR", SO,R", C,-Cs alquil-CO:R', C;-Cs alquil-
C(S)ORY, C,-Cs alquil-C(O)SR", C;-C¢ alquil-COR", C,-Cs alquil-
C(S)R" C,-C¢ alquil-CONHR'S, C,-C alquil-C(S)NHR'®, C,-Cs alquil-
CONR'®),, C-Cs alquil-C(S)N(R'®),, C,-Cs alquil-SR', C,-C¢ alquil-
SOR', C,-Cs alquil-SO:R", halo ' C,-C, alquilo, arilo, heteroarilo,
heterociclilo, alquilarilo, alquilheterociclilo, alquilheteroarilo, arilalquilo,
heteroarilalquilo, heterociclilalquilo, y C;-Cip mono- y biciclico
cicloalquilo, donde arilo, heteroarilo, heterociclilo, alquilarilo,
alquilheterociclilo, alquilheteroarilo,  arilalquilo, heteroarilalquilo,
heterociclilalquilo, y C,-C;o mono- y biciclico cicloalquilo se sustituyen de
manera opcional por uno o mas de los grupos definidos por R';
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R" se selecciona de -H, C,-Cio alquilo, C,-Cs alquenilo, C-Cg
alquinilo, C;-Cs alquil-NHR", C;-Cs alquil-NR“R", C,-C, alquil-OR",
CSR!, CO,RY, C(S)ORY, C(O)SRY, COR", C(S)R", CONHR'S, C,-C,
alquil-R", C,-C, alquil-NH;R®, C(S)NHR'®, O-R", CON(R'),
C(S)NR'®),, SOR'?, SO,R", C;-C¢ alquil-CO,RY, C,-C; alquil-C(S)OR",
C,-Cs alquil-C(O)SR", C,-Cg alquil-COR", C;-C¢ alquil-C(S)R", C;-C;
alquil-CONHR'S, C,-Cs alquil-C(S)NHR', C,-Cs alquil-CON(R'),
Si(R"),LR", C-C¢ alquil-C(S)N(R'®),, C,-Cs alquil-SR"”, C;-Cs alquil-
SOR!"", C;-C¢ alquil-SO;R', halo C,-C,; alquilo, arilo, heteroarilo,
heterociclilo, alquilarilo, alquilheterociclilo, alquilheteroarilo, arilalquilo,
heteroarilalquilo, heterociclilalquilo, y C;-Ci¢ mono- y biciclico
cicloalquilo, en donde arilo, heteroarilo, heterociclilo, alquilarilo,
alquilheterociclilo, alquilheteroarilo, arilalquilo, heteroarilalquilo,
heterociclilalquilo, y C;-C,o mono- y biciclico cicloalquilo se sustituyen de
manera opcional por uno o més de los grupos definidos por R'%;

R'! se selecciona de -H, C,-Cs alquilo, C,-Cg alcoxi, C,-Cs alquenilo,
C»-Cs alquinilo, amino, NHR"”, NR”R", N=NR", C,-C; alquil-NHR", C;-
Cs alquil-NR"R", O-RY, C,-C, alquil-OR", SR", COR", CO,R", C,-Cs
alquil-CO;R", C,-Cs alquil-C(S)OR"?, C,-Cs alquil-C(O)SR", C;-Cg alquil-
COR", C,-Cs alquil-C(S)R'?, C,-Cs alquil-CONHR'®, C,-C¢ alquil-
C(S)NHR'S, C,-Cs alquil-CON(R'®),, C,-Cs alquil-C(S)N(R'®);, C,-C¢
alquil-SR", C;-Cs alquil-SOR", C,-Cs alquil-SO,R", halo, halo C,-C,
alquilo, arilo, heteroarilo, heterociclilo, alquilarilo, alquilheterociclilo,
alquilheteroarilo, arilalquilo, heteroarilalquilo, heterociclilalquilo, y C;-Cio
mono- y biciclico cicloalquilo, en donde arilo, heteroarilo, heterociclilo,
alquilarilo, alquilheterociclilo, alquilheteroarilo, arilalquilo,
heteroarilalquilo, heterociclilalquilo, y C;-Cip mono- y biciclico cicloalquilo
se sustituyen de manera opcional por uno o mas de los grupos definidos por
RII;

R'? se selecciona de -H, OH, oxo, C;-Cy alquilo, C,-C;o alquenilo, C»-
Cyo elquinilo, C;-Cyo alquil-R"!, C;-Cyo lquenil-R", C;-Cyo alquinil-R",
C1-C1o alquil-(R'");, Cz-Cyo alquenil-R'");, CSR", hidroxil Ci-Cs alquil-
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R". amino C,-C, alquil-R’ amino, NHR’, NR®R’, N(R")-NR»(R>),
CR"EN-NRYR?), N=NR"), NRHIN=CR", CR'>N-OR'"),
ON=CR'"), C,-Cio alquil-NHR’, C,-C;o alquil-NR*R’, (C,-Co)alquil-
NR)NRH)R?),  (Cr-CioalquilCR")=N-NR)R’),  (Cr-Cigalquil-
N=N(R"),(C;~Cio)alquil-NR}-N=C(R"), SCN, NCS, C;-Cyo alquil SCN,
C,-C)0 alquil NCS, nitro, ciano, O-R", C,-C,, alquil-OR'®, COR"', CO.R"',
SR, SSR', SOR", SOR!, C;-Cyp alquil-COR", C,-Cy alquil-SR", C;-
Co alquil-SOR'', C,-C}, alquil-SO,R", halo, Si(R'');, halo C;-Cy, alquilo,
arilo, heteroarilo, heterociclilo, alquilarilo, alquilheterociclilo,
alquilheteroarilo, arilalquilo, heteroarilalquilo, heterociclilalquilo, y C\-C,g
mono- y biciclico cicloa]qililo, en donde arilo, heteroarilo, heterociclilo,
alquilarilo, alquilheterociclilo, alquilheteroarilo, arilalquilo,
heteroarilalquilo, heterociclilalquilo, y C,-C,o mono- y biciclico cicloalquilo
se sustituyen de manera opcional por uno o més de los grupos definidos por
Rll;

R" y R" se scleccionan cada uno independientemente de -H, oxo, C;-
Cs alquilo, C,-Cs alquenilo, Cx-C¢ alquinilo, C-C, alquil-R%, C,-C; alquil-
NHR", C;-Cs alquil-NR"R*, O-R?, C,-C, alquil-OR?, CO,R, COR?,
C(S)ORY, C(O)SR¥, C(O)R®, C(S)R®, CONHRZ, C(S)NHRZ,
CON(RZ),, C(S)N(RZ),, SR, SORP, SO;R%, C,-C; alquil-CO,R?, C;-Cs
alquil-C(S)OR?, C,-Cs alquil-C(O)SR*, C;-C; alquil-COR®, C,-Cj alquil-
C(S)R®, C,-Cs alquil-CONHR? C,-Cs alquil-C(S)NHR?, C,-C; alquil-
CON(R?),, C\-Cs alquil-C(S)N(R®),, Ci-Cs alquil-SR*, C;-C¢ alquil-
SOR?®, C;-C¢ alquil-SO,R®, halo C,-C, alquilo, arilo, heteroarilo,
heterociclilo, alquilarilo, alquilheterociclilo, alquilheteroarilo, arilalquilo,
heteroarilalquilo, heterociclilalquilo, y C,-Cy mono- y biciclico
cicloalquilo, en donde arilo, heteroarilo, heterociclilo, alquilarilo,
alquilheterociclilo,  alquilheteroarilo, arilalquilo, heteroarilalquilo,
heterociclilalquilo, y C;-C;o mono- y biciclico cicloalquilo se sustituyen de
manera opcional por uno o més de los grupos definidos por R%;

RY y RS se seleccionan independientemente de -H, C,-Cg alquilo, C,-
Cs alquenilo, C;-Cs alquinilo, C;-Cs alquil-NHR", C,-Cs alquil-NR"R?,

WP
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C,-C, alquil-OR?, CSR'!, CO,RZ, CORZ, CONHR?, CON(R*),, SOR?,
SO,R®, C,-Cs alquil-CO,R%, C,-C; alquil-COR?, C;-Cs alquil-CONHR?Z,
Ci-Cs alquil-CON(R®),, C,-Cs alquil-SR?!, C;-C¢ alquil-SOR®, C,-Cs
alquil-SO,R®, halo C,-C, alquilo, arilo, heteroarilo, heterociclilo,
alquilarilo, alquilheterociclilo, alquilheteroarilo, arilalquilo,
heteroarilalquilo, heterociclilalquilo, y C,-Ci¢ mono- y biciclico
cicloalquilo, en donde arilo, heteroarilo, heterociclilo, alquilarilo,
alquilheterociclilo, alquilheteroarilo, arilalquilo, heteroarilalquilo,
heterociclilalquilo, y C,-C;o mono- y biciclico cicloalquilo se sustituyen de
manera opcional por uno o més de los grupos definidos por R%;
R'"" se selecciona de -H, C,-Cs alquilo, Co-Cs alquenilo, C,-C¢ alquenil-
R"Y, C-Cs alquil-R', C-Cs alquinilo, amino, NHR", NR"R®, C,-Cs
alquil-NHR", C;-C; alquil-NR"’R®, O-R?, C,-C, alquil-OR?, SR?, C,-C;s
alquil-CO;R?, C,-C alquil-C(S)OR?, C;-C; alquil-C(O)SR?, C;-Cs alquil-
CORZ, C,-C¢ alquil-C(S)R®, C,-Cs alquil-CONHRZ, C,-C¢ alquil-
C(S)NHR?, C,-C¢ alquil-CONCR®),, C,-Cs alquil-C(S)N(R?),, C:-Cs
alquil-SR?, C;-Cs alquil-SOR®, C,-Cs alquil-SO,R?, halo C;-C, alquilo,
arilo, heteroarilo, heterociclilo, alquilarilo, alquilheterociclilo,
alquilheteroarilo, arilalquilo, heteroarilalquilo, heterociclilalquilo, y C;-Cio
mono- y biciclico cicloalquilo, en donde arilo, heteroarilo, heterociclilo,
alquilarilo, alquilheterociclilo, alquilheteroarilo, arilalquilo,
heteroarilaiquilo, heterociclilalquilo, y C,-C,o mono- y biciclico cicloalquilo
se sustituyen de manera opcional por uno o més de los grupos definidos por
Rz";
R'® se selecciona de -H, oxo, OH, C,-Co alquilo, C,-C alquenilo, C»-
Cyo alquinilo, C,-Cj alquil-R®, C;-C;o alquenil-R®, C,-C;; alquinil-R?,
C;-C1o alquil{R®),, C2-Cyo alquenil-(R?),, CSR?, amino, NHR'®, NR*R%,
NR)NER®R™), CR®=N-NR*)R™), N=NR'), NR")-N=CR"),
CR®)=N-O(R?), ON=C(R®), C,-C)p alquil-NHR'"®, C,-Co alquil-NR*R?,
(Ci-Cio)alquil- NR*FNR*)R™),(Ci-Ci0)alquilCR®=N-NR*)  (R®),
(Ci-Co)alquil-N=N(R"?), (C;-Cro)alquil-N(R'*)}-N=C(R*), SCN, NCS, C;-
Cho alquil SCN, C;-Cyo alquil NCS, nitro, ciano, O-R*, C;-C, alquil-OR?,
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CORZ, CORZ, SRY, SSR*, SOR?, SO,R®, C;-Cyo alquil-COR®, C,-Cyo
alquil-SR?, C;-Cp alquil-SORZ, C-Cy alquil-SO;R?, halo, Si(R*),, halo
Ci-Cyp alquilo, arilo, heteroarilo, heterociclilo, alquilarilo,
alquilheterociclilo, alquilheteroarilo, arilalquilo, heteroarilalquilo,
heterociclilalquilo, y C,-C;o mono- y biciclico cicloalquilo, en donde arilo,
heteroarilo, heterociclilo, alquilarilo, alquilheterociclilo, alquilheteroarilo,
arilalquilo, heteroarilalquilo, heterociclilalquilo, y C;-C;o mono- y biciclico
cicloalquilo se sustituyen de manera opcional por uno o mas de los grupos
definidos por R%;

R'? y R® se seleccionan cada uno independientemente de -H, C,-Cs
alquilo, C-Cs alquenilo, C-Cs alquinilo, C;-C, alquil-R*, C,-C; alquil-
NHR?, C,-Csalquil-NR¥R?*, O-R?, C,-C, alquil-OR?’, CO;R¥, C(S)OR?,
C(O)SR”, C(O)R®, C(S)R?, CONHR?®, C(S)NHR®, CONR?),
C(S)N(R?®),, SR?, SOR®, SOR®, C,-Cs alquil-COR”, C,-Cs alquil-
C(S)OR?, C;C¢ alquil-C(O)SR¥, C,-Cs alquil-COR”, C;-C; alquil-
C(S)R?, C,-Cs alquil-CONHR?, C,-Cs alquil-C(S)NHR®, C;-Cs alquil-
CON(R®),, C,-Cs alquil-C(S)N(R*),, C,-Cs alquil-SR¥, C,-Cs alquil-
SOR?®, C;-C¢ alquil-SO;R®, halo C;-C, alquilo, arilo, heteroarilo,
heterociclilo, alquilarilo, alquilheterociclilo, alquilheteroarilo, arilalquilo,
heteroarilalquilo, heterociclilalquilo, y C;-Ci¢ mono- y biciclico
cicloalquilo, en donde arilo, heteroarilo, heterociclilo, alquilarilo,
alquilheterociclilo, alquilheteroarilo, arilalquilo, heteroarilalquilo,
heterociclilalquilo, y C,-C; mono- y biciclico cicloalquilo se sustituyen de
manera opcional por uno o mas de los grupos definidos por R*;

R?' y R se seleccionan independientemente de -H, C-C; alquilo, Cp-
Cs alquenilo, C-Cg alquinilo, C;-Cs alquil-NHR®, C,-Cs alquil-NR*R*,
C,-C, alquil-OR?, CSR'!, CO.R?®, COR”, CONHR?*, CON(R*),, SOR?,
SO,R®, C;-Cs alquil-CO;R%, C,-Cs alquil-COR®, C;-C¢ alquil-CONHR?,
C,-C¢ alquil-CON(R®),, C,-C¢ alquil-SR¥, C,-Cs alquil-SOR®, C,-Cs
alquil-SO,R”, halo C;-C, alquilo, arilo, heteroarilo, heterociclilo,
alquilarilo, alquilheterociclilo, alquilheteroarilo, arilalquilo,
heteroarilalquilo, heterociclilalquilo, y C,-Cjp mono- y biciclico
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cicloalquilo, en donde arilo, heteroarilo, heterociclilo, alquilarilo,
alquilheterociclilo, alquilheteroarilo, arilalquilo, heteroarilalquilo,
heterociclilalquilo, y C,-C;p mono- y biciclico cicloalquilo se sustituyen de
manera opcional por uno o més de los grupos definidos por R*;

R2 se selecciona de -H, C,-Cs alquilo, C,-C¢ alquenilo, C,-Cg alquenil-
R®, C;-Cs alquil-R®, C,-Cs alquinilo, amino, NHR®, NR¥R*, C,-Cs
alquil-NHR?, C,-Cs alquil-NR*R?*, O-R?, C,-C, alquil-OR?, SR¥, C,-C;s
alquil-CO,R?, C,-C alquil-C(S)OR?, C,-Cs alquil-C(O)SR?, C,-C; alquil-
COR®, C,-Cs alquil-C(S)R®, C,-Cs alquil-CONHR®, C,-Cs alquil-
C(S)NHR?, C,-Cs alquil-CONR?™),, Ci-C¢ alquil-C(S)NR*),, C;-Cs
alquil-SR?, C,-Cs alquil-SOR®, C,-C; alquil-SO,R?, halo C;-C, alquilo,
arilo,  heteroarilo, heterociclilo, alquilarilo, alquilheterociclilo,
alquilheteroarilo, arilalquilo, heteroarilalquilo, heterociclilalquilo, y C;-Cyo
mono- y biciclico cicloalquilo, en donde arilo, heteroarilo, heterociclilo,
alquilarilo, alquilheterociclilo, alquilheteroarilo, arilalquilo,
heteroarilalquilo, heterociclilalquilo, y C,-C;¢, mono- y biciclico cicloalquilo
se sustituyen de manera opcional por uno o mas de los grupos definidos por
RJO;

R se selecciona de -H, OH, C,;-C), alquilo, C;-C;o alquenilo, C,-C,q
alquinilo, C,-C1q alquil-R®, C,-C), alquenil-R%, C,-C,¢ alquinil-R?, C;-Cyq
alquil{R®),, C2-C1o alquenil(R?®),, CSR*, amino, NHR”, NR*R*, N(R%)-
NR™®R™), CERPFN-NR¥)R™), N=NR*), NER")-N=CR™),
CR®=N-O(R?"), ON=C(R*), C;-C)o alquil-NHR?, C,-Cyo alquil-NR*R?,
(C1-Cio)alquil-NR*)}-NR*)YR*),(C;-Ci0)alquil CR”)=N-NR*)YR™),(C:-
Cio)alquil-N=N(R?), (C-Cio)alquil-N(R¥)N=CR*), SCN, NCS, C,-Co
alquil SCN, C,-Cyo alquil NCS, nitro, ciano, O-R?, C;-Co alquil-OR?,
CO.R®, COR?, SR¥, SSR?, SOR?, SO,R?, C,-C)p alquil-COR?, C;-Cyo
alquil-SR?, C,-Co alquil-SOR®, C,-Cyo alquil-SO,R?, halo, Si(R*);, halo
C;-Cio  alquilo, arilo, heteroarilo, heterociclilo, alquilarilo,
alquilheterociclilo, alquilheteroarilo, arilalquilo, heteroarilalquilo,
heterociclilalquilo, y C,-C;o mono- y biciclico cicloalquilo, en donde arilo,
heteroarilo, heterociclilo, alquilarilo, alquilheterociclilo, alquilheteroarilo,
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arilalquilo, heteroarilalquilo, heterociclilalquilo, y C,-C,o mono- y biciclico
cicloalquilo se sustituyen de manera opcional por uno o mas de los grupos
definidos por R

R?® y R se seleccionan cada uno independientemente de -H, C;-Cq
alquilo, C»-Cs alquenilo, C;-Cs alquinilo, C,-C, alquil-R*, C;-Cs alquil-
NHR?, C,-Csalquil-NR*'R*, O-R¥, C,-C, alquil-OR®, CO,R®, C(S)OR®,
C(O)SR®, C(O)R¥, C(S)R¥, CONHR*, C(S)NHR*, CONR*),
C(S)N(R*),, SR®, SOR¥, SO,R®, C,-Cs alquil-COR®, C;-Cs alquil-
C(S)OR?, C,-Cs alquil-C(O)SR®, C,-Cs alquil-COR¥, C,-Cs alquil-
C(S)R¥®, C,-Cs alquil-CONHR*, C,-C4 alquil-C(S)NHR*, C,-C¢ alquil-
CON(R*),, C,-C¢ alquil-C(S)N(R*),, Ci-Cs alquil-SR®, C,-Cs alquil-
SOR¥, C,-C¢ alquil-SO,R¥, halo C,-C, alquilo, arilo, heteroarilo,
heterociclilo, alquilarilo, alquilheterociclilo, alquilheteroarilo, arilalquilo,
heteroarilalquilo, heterociclilalquilo, y C,-C,p mono- y biciclico
cicloalquilo, en donde arilo, heteroarilo, heterociclilo, alquilarilo,
alquilheterociclilo,  alquilheteroarilo, arilalquilo, heteroarilalquilo,
heterociclilalquilo, y C;-Co mono- y biciclico cicloalquilo se sustituyen de
manera opcional por uno o més de los grupos definidos por R*,;

R y R? se seleccionan independientemente de -H, C;-Cy alquilo, C-
Cs alquenilo, C»-Cs alquinilo, C,-Cs alquil-NHR", C;-Cs alquil-NR*'R*,
C,-C, elquil-OR®, CSR', CO,R*, COR¥, CONHR*, CON(R*),, SOR%,
SO,R¥, C,-Cs alquil-COR¥, C,-C alquil-COR¥, C,-Cs alquil-CONHR*,
C,-C¢ alquil-CONR*),, Ci-Cs alquil-SR®, C,-C; alquil-SOR*, C,-Cs
alquil-SO;R¥®, halo C,-C, alquilo, arilo, heteroarilo, heterociclilo,
alquilarilo, alquilheterociclilo, alquilheteroarilo, arilalquilo,
heteroarilalquilo, heterociclilalquilo, y C;-C,¢c mono- y biciclico
cicloalquilo, en donde arilo, heteroarilo, heterociclilo, alquilarilo,
alquilheterociclilo, alquilheteroarilo, arilalquilo, heteroarilalquilo,
heterociclilalquilo, y C;-C,p mono- y biciclico cicloalquilo se sustituyen de
manera opcional por uno o més de los grupos definidos por R*;

R se selecciona de -H, C,-C alquilo, C,-Cg alquenilo, C;-Cy alquenil-
R, C;-C¢ alquil-R*, C,-Cs alquinilo, amino, NHR®, NR*R*, C,-Cs
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alquil-NHR*', C,-C¢ alquil-NR*'R*, O-R*, C,-C, alquil-OR*®, SR®, C,-C¢
alquil-CO.R®, C,-C¢ alquil-C(S)OR®, C,-C; alquil-C(O)SR*, C,-C; alquil-
COR¥, C,Cs alquil-C(S)R¥, C,-Cs alquil-CONHR*, C,-Cs alquil-
C(S)NHR*, C,-C¢ alquil-CONR*);, C,-Cs alquil-C(S)N(R*),, C,-Cs
alquil-SR®, C;-C¢ alquil- SOR™, C,-Cs alquil-SO;R*, halo C,-C, alquil.
arilo, heteroarilo, heterociclilo, alquilarilo, alquilheterociclilo,
alquilheteroarilo, arilalquilo, heteroarilalquilo, heterociclilalquilo, y C,-C,o
mono- y biciclico cicloalquilo, en donde arilo, heteroarilo, heterociclilo,
alquilarilo, alquilheterociclilo, alquilheteroarilo, arilalquilo,
heteroarilalquilo, heterociclilalquilo, y C,-C;p mono- y biciclico cicloalquilo
se sustituyen de manera opcional por uno o més de los grupos definidos por
R36;

R se selecciona de -H, OH, C;-Cyo alquilo, C,-Cy, alquenilo, C;-Cio
alquinilo, C;-C; alquil-R*, C;-Cyo alquenil-R*, C,-C, alquinil-R*, C;-C)o
alquil<R>*);, C2-C10 alquenil(R**),, CSR*, amino, NHR*, NR*’R¥, N(R*")-
NRP)R?), CR*FN-NR”)®RY), N=NR"), NER')N-CRY),
CR*=N-OR*), ON=(RY), C;-Cyealquil-NHR?, C;-C;o alquil-NR*R¥,
(Ci-Cioalquil- NR* X NRHR™),  (Ci-Cioalquil C(R¥)=N-NR)R),
(Ci<Cro)alquil-N=N(R?"), (C;-Cio)alquil-N(R?')»-N=C(R™), SCN, NCS, C;-
C)o alquil SCN, C;-C)o alquil NCS, nitro, ciano, O-R®, C;-C alquil-OR®,
COR¥, SR®, SSR¥, SOR¥, SO,R¥, C;-Cyo alquil-COR¥, C,-C;¢ alquil-
SR®, C,-C alquil-SORY, C,-C)o alquil-SO,R¥, halo, Si(R*)s, halo C;-Cjo
alquilo, arilo, heteroarilo, heterociclilo, alquilarilo, alquilheterociclilo,
alquilheteroarilo, arilalquilo, heteroarilalquilo, heterociclilalquilo, y C;-C;o
mono- y biciclico cicloalquilo, en donde arilo, heteroarilo, heterociclilo,
alquilarilo, alquilheterociclilo, alquilheteroarilo, arilalquilo,
heteroarilalquilo, heterociclilalquilo, y C;-C;o mono- y biciclico cicloalquilo
se sustituyen de manera opcional por uno o mis de los grupos definidos por
R!G;

RY, R¥% R® y R™ se seleccionan cada uno independientemente de -H,
alquilo, alquenilo, alquinilo, aminoalquilo, hidroxialquilo, alquilamino
alquilo, dialquilaminoalquilo, alcoxialquilo, arilo, heteroarilo, heterociclilo,

\
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alquilarilo, alquilheterociclilo, alquilheteroarilo, arilalquilo,
heteroarilalquilo, heterociclilalquilo, y C;-C;p mono- y biciclico
cicloalquilo, en donde arilo, heteroarilo, heterociclilo, alquilarilo,
alquilheterociclilo, alquilheteroarilo, arilalquilo, heteroarilalquilo,
heterociclilalquilo, y C;-C;p mono- y biciclico cicloalquilo se sustituyen de
manera opcional por uno o més de los grupos definidos por R*;

RY se selecciona de -H, alquilo, alquenilo, alquinilo, aminoalquilo,
OH, alcoxi, amino, alquilamino, dialquilamino, hidroxialquilo, alquilamino
alquilo, dialquilaminoalquilo, alcoxialquilo, arilo, heteroarilo, heteraciclilo,
alquilarilo, alquilheterociclilo, alquilheteroarilo, arilalquilo,
heteroarilalquilo, heterociclilalquilo, y Ci;-C,o mono- y biciclico
cicloalquilo, en donde arilo, hetercarilo, heterociclilo, alquilarilo,
alquilheterociclilo, alquilheteroarilo, arilalquilo, heteroarilalquilo,
heterociclilalquilo, y C-C,y mono- y biciclico cicloalquilo se sustituyen de
manera opcional por uno o més de los grupos definidos por R%;

R* se selecciona de -H, alquilo, alquenilo, alquinilo, aminoalquilo,
OH, alcoxi, amino, nitro, ciano, halo, alquilamino, dialquilamino,
hidroxialquilo, alquilamino alquilo, dialquilaminoalquilo, alcoxialquilo,
arilo, heteroarilo, heterociclilo, cicloalquilo, alquilarilo, alquilheterociclilo,
alquilheteroarilo, arilalquilo, heterociclilalquilo, y heteroarilalquilo;

R% R3, RY, R%, R y R* cada uno independientemente estén ausentes, o
se seleccionan de un grupo R';

nes(0;y

R? y R* se juntan de manera opcional para formar un anillo de 5, 6,7, u
8 4tomos, donde los dtomos en el anillo se seleccionan independientemente
de 7%, Z*, 0, 8, C=0, C=S, $=0, S04, C que es mono o di-sustituido con un
grupo R', y N que es no sustituido o sustituido con un grupo R".

[00031] El anillo "M" y el anillo "Q" de la estructura de férmula I pueden
tener cualquier niimero de grupos sustituyentes R'-L,-, fluctuando de cero a
uno o mfs por 4tomo del anillo, y tales grupos sustituyentes pueden
localizarse en cualquier 4tomo del anillo con una valencia apropiada para la
adicién de un grupo (s) sustituyente (s). Cada tal grupo sustituyente puede
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tener cualquier niimero de grupos R' por grupo L, fluctuando de cero a §.
Una estructura preferida es la presencia de 0 6 1 grupo sustituyente R'-L,-
en el anillo. Asimismo se prefiere que el grupo sustituyente R'-L,- se
enlace al anillo en la localizacién M' o la Q', respectivamente.

[00032] El significado de cualquier sustituyente en cualquiera ocurrencia en
Féormula I, o cualquier otra formula quimica general indicada aqui, es
independiente de sus significado, o del significado de cualquier otro
sustituyente, en cualquier otra ocurrencia, a menos que se especifique lo
contrario.

[00033] El término "alquilo” se usa, ya sea solo o dentro de otros términos
tales como "haloalquilo” y "alquilsulfonilo"; éste abarca radicales lineales o
ramificados que tienen uno hasta alrededor de veinte dtomos de carbono o,
preferiblemente, uno a alrededor de doce atomos de carbono. Radicales
alquilo mas preferidos son radicales "alquilo inferior" que tienen uno a
alrededor de diez 4tomos de carbono. Muy preferidos son radicales alquilo
inferior que tienen uno a alrededor de cinco étomos de carbono. El nimero
de dtomos de carbono puede expresarse también como "C,-Cs", por
ejemplo. Ejemplos de tales radicales incluyen metilo, etilo, n-propilo,
isopropilo, n-butilo, isobutilo, sec-butilo, terc-butilo, pentilo, isoamilo,
hexilo, octilo y similares. El término "alquenilo” se refiere a un radical
hidrocarburo aciclico, insaturado, lineal o ramificado, en la medida en que
contenga por lo menos un enlace doble. A menos que se anote lo contrario,
tales radicales contienen preferiblemente de 2 a alrededor de 6 dtomos de
carbono, preferiblemente de 2 a alrededor de 4 dtomos de carbono, mds
preferiblemente de 2 a alrededor de 3 dtomos de carbono. Los radicales
alquenilo pueden sustituirse opcionalmente con grupos como los definidos
més adelante. Ejemplos radicales alquenilo apropiados incluyen propenilo,
2-cloropropilenilo, buten-1-ilo, isobutenilo, penten-1-ilo, 2-metilbuten-1-
ilo, 3-metilbuten-1-ilo, hexen-1-ilo, 3-hidroxihexen-1-ilo, hepten-1-ilo,
octen-1-ilo, y similares. El término "alquinilo" se refiere a un radical
hidrocarburo aciclico, insaturado, lineal o ramificado, en la medida en que
contenga unoc o més enlaces ftriples, conteniendo tales radicales
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preferiblemente 2 a alrededor de 6 4tomos de carbono, més preferiblemente
de 2 a alrededor de 3 étomos de carbono. Los radicales alquinilo pueden
sustituirse opcionalmente con grupos como los descritos mas adelante.
Ejemplos de radicales alquinilo apropiados incluyen radicales etinilo,
propinilo, hidroxipropinilo, butin-1 -ilo, butin-2-ilo, pentin-1-ilo, pentin-2-
ilo, 4-metoxipentin-2-ilo, 3-metilbutin-1-ilo, hexil-1-ilo, hexin-2-ilo, hexin-
3-ilo, 3,3-dimetilbutin-1-ilo, y similares. El término "oxo" significa un solo
oxigeno doblemente enlazado. Los témminos “hidrido”, "-H", o
"hidrégeno”, denotan un solo &tomo de hidrégeno (H). Este radical hidrido
puede enlazarse, por ejemplo, a un dtomo de oxigeno para formar un radical
hidroxilo, o dos radicales hidrido pueden enlazarse a un 4tomo de carbono
para formar un radical (-CH;-) metileno. El término "halo" significa
halégenos tales como dtomos de flior, cloro, y bromo o yodo. El término
"haloalquilo" abarca radicales en donde uno cualquiera o mas de los &tomos
de carbono del alquilo se sustituye con halo como se define mas arriba.
Especificamente abarcados se encuentran radicales monohaloalquilo,
dihaloalquilo, y polihaloalquilo. Un radical monohaloalquilo, por ejemplo,
puede tener un dtomo de bromo, cloro, o fluoro en el radical. Los radicales
dihalo pueden tener dos o més de los mismos dtomos halo o una
combinacién de diferentes radicales halo y radicales polihaloalquilo pueden
tener mas de dos de los mismos &tomos halo o una combinacién de
diferentes radicales halo. Andlogamente, el término "halo", cuando se
yuxtapone a alquenilo, alquinilo, alcoxi, arilo, cicloalquilo, heteroalquilo,
heteroarilo, y similares, incluye radicales que tienen sustitucién mono-, di-,
o tri-halo en uno o mas de los dtomos del radical. El término
"hidroxialquilo" abarca radicales alquilo lineales o ramificados que tienen
uno a alrededor de diez 4tomos de carbono, uno cualquiera de los cuales
puede sustituirse con uno o mas radicales hidroxilo. Los términos "alcoxi"
y '"alcoxialquilo" abarcan radicales que contienen oxi, lineales o
ramificados, teniendo cada uno porciones alquilo de uno a alrededor de diez
dtomos de carbono, tales como un radical metoxi. El término
"alcoxialquilo" abarca igualmente radicales alquilo que tienen dos o mds
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radicales alcoxi enlazados al radical alquilo, es decir, para formar radicales
monoalcoxialquilo y dialcoxialquilo. Los radicales "alcoxi" o
"alcoxialquilo” pueden sustituirse adicionalmente con uno o més &tomos
halo, tales como fluoro, cloro, o bromo, para proporcionar radicales
"haloalcoxi" o "haloalcoxialquilo”. Los ejemplos de radicales "alcoxi"
incluyen metoxi, butoxi, y frifluorometoxi. Términos tales como
"alcoxi(halo)alquilo” indican una molécula que tiene un terminal alcoxi que
se une a un alquilo, el cual se enlaza a la molécula principal, mientras que el
alquilo tiene también un grupo halo sustituyente en una localizacién no-
terminal. En otras palabras, tanto el grupo alcoxi como el grupo halo son
sustituyentes de la cadena alquilo. El término "arilo", solo o en
combinacién, significa un sistema aromético carbociclico que contiene uno,
dos, o tres anillos en donde tales anillos pueden unirse entre si en una forma
pendiente o pueden fusionarse. El término "arilo" abarca radicales
aromdticos tales como fenilo, naftilo, tetrahidronaftilo, indano, y bifenilo.
El témino "heterociclilo” significa un carbociclo mono- o multi-anillo
saturado o insaturado en donde uno o més &tomos de carbono se reemplaza
porN, S,P,6 0. Este incluye, por ejemplo, estructuras tales como:

Or - [

donde Z,Z!,Z%, 0 Z* es C, S, P, O, o N, con la condicién que uno de Z,
Z'\Z: 027 es distinto de carbono, pero no es O 6 S cuando se une a otro
dtomo Z por un doble enlace o cuando se une 2 otro dtomo O 6 S. M4s aiin,
se entiende que los sustituyentes 6ptimos se unen a Z, Z', 7% o Z°
tnicamente cuando cada uno es C. El término "heterociclo" incluye
asimismo estructuras de anillo completamente saturado, tales como
piperazinilo, dioxanilo, tetrahidrofuranilo, oxiranilo, aziridinilo,
morfolinilo, pirrolidinilo, piperidinilo, tiazolidinilo, y otros. El témino
"heteroarilo" abarca radicales heterociclicos insaturados. Ejemplos de
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radicales heterociclicos insaturados, también denominados radicales
"heteroarilo” incluyen tienilo, pirrilo, furilo, piridilo, pirimidilo, pirazinilo,
pirazolilo, oxazolilo, isoxazolilo, imidazolilo, tiazolilo, piranilo, y
tetrazolilo. [El término abarca igualmente radicales donde radicales
heterociclicos se fusionan con radicales arilo. Ejemplos de tales radicales
biciclico fusionados incluyen benzofurano, benzotiofeno, y similares. Los
términos arilo o heteroarilo, segin se apropiado, incluyen las siguientes

estructuras: /{A'a\
I
bl

| N

cuando n=1, m=1 y A;-A; son cada uno CR* 6 N, Ay y A}y son
carbono;

cuando n=0, 6 1, y m=0, 6 1, uno de Ay-A, y/o As-A; es opcionalmente
S, O, o NR*, y otros miembros del anillo son CR" 6 N, con la condicién que
oxigeno no puede estar adyacente a azufre en un anillo. Ay y Ajp son
carbono;

cuando n es mayor que o igual a 0, y m es mayor que o igual a 0, 1 o
m4s conjuntos de 2 o més Atomos adyacentes A;-Ajp son Sp3 O, S, NR%,
CR'R’, 0 C<O 6 8), con la condicién que oxigeno y azufre no pueden estar
adyacentes. Los restantes A;-Aq son CR* 6 N, y Ay y Ay son carbono;

cuando n es mayor que o igual a 0, y m mayor que o igual a 0, 4tomos
separados por 2 dtomos (es decir, A, y Ag) son Sp3 O, 8, NR*, CR*R’, y los
restantes A;-Ag son independientemente CR* 6 N, y Ag y A;o son carbono.
[00034] EIl término "sulfonilo", si se usa solo o vinculado a otros términos
tales como alquilsulfonilo, denota respectivamente radicales divalentes -



WO 2004/058176 PCTIUS2003/040832 \X

SO,-. "Alquilsulfonilo” abarca radicales alquilo unidos a un radical
sulfonilo, donde alquilo de define como més arriba. El término
"arilsulfonilo” abarce radicales sulfonilo sustituidos con un radical arilo.
Los términos "sulfamilo” o "sulfonamidilo", solos o empleados con
términos tales como "N-alquilsulfamilo”, "N-arilsulfamilo”, "N,N-
dialquilsulfamilo” y "N-alquil-N-arilsulfamilo”, denota un radical sulfonilo
sustituido con un radical amina, formando una sulfonamida (-SO,-NH,),
que puede denominarse igualmente un "aminosulfonilo”. Los términos "N-
alquilsulfamilo” y "N,N-dialquilsulfamilo” denotan radicales sulfamilo
sustituidos, respectivamente, con un radical alquilo, un anillo cicloalquilo, o
dos radicales alquilo. Los términos "N-arilsulfamilo” y "N-alquil-N-
arilsulfamilo” denotan radicales sulfamilo sustituidos, respectivamente, con
un radical arilo, y un radical alquilo y uno arilo. Los términos "carboxi" o
"carboxilo", usados solos o con otros términos, tales como "carboxialquilo”,
denota -CO,-H. El término "carboxialquilo" abarca radicales que tienen un
radical carboxi como se define mas arriba, unide a un radical alquilo. El
término "carbonilo”, usado solo o con otros términos, tales como
"alquilcarbonilo”, denota - (C=0) -. El término "alquilcarbonilo" abarca
radicales que tienen un radical carbonilo sustituido con un radical alquilo.
Un ejemplo de un radical "alquilcarbonilo” es CH; - (CO) -. El término
"alquilcarboniloalquilo” denota un radical alquilo sustituido con un radical
"alquilcarbonilo”. El término "alcoxicarbonilo” significa un radical que
contiene un radical alcoxi, como se define més arriba, unido por un dtomo
de oxigeno a un radical carbonilo (C=0). Ejemplos de tales radicales
"alcoxicarbonilo” incluyen (CH;);-C-O-C=0) - y - (O=)C- OCH,. El
término  "alcoxicarboniloalquilo" abarca radicales que tienen
"alcoxicarbonilo”, como se define més armriba sustituido por un radical
alquilo. Ejemplos de tales radicales "alcoxicarboniloalquilo" incluyen
(CH;3)3C-OC(=0)-(CH3); - y -(CHz)2 (-O)COCH;. Los términos "amido”, o
"carbamilo”, cuando se usan solos o con otros términos tales como
"amidoalquilo”, "N-monoalquilamido”, "N-monoarilamido”, "N,N-
dialquilamido”, "N-alquil-N-arilamido”, "N-alquil-N-hidroxiamido" y "N-
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alquil-N-hidroxiamidoalquilo”, abarca un radical carbonilo sustituido con
un radical amino. Los términos "N-alquilamido" y "N,N-dialquilamido"
denotan grupos amido que se han sustituido con un radical alquilo y con dos
radicales alquilo, respectivamente. Los términos "N-monoarilamido” y "N-
alquil-N-arilamido” denotan radicales amido sustituidos, respectivamente,
con un radical arilo, y un radical alquilo y uno arilo. El término "N-alquil-
N-hidroxiamido™ abarca radicales amido sustituidos con un radical
hidroxilo y con un radical alquilo. El término "N-alquil-N-
hidroxiamidoalquilo” abarca radicales alquilo sustituidos con un radical N-
alquil-N-hidroxiamido. EI término "amidoalquilo” abarca radicales alquilo
sustituidos con radicales amido. El término "aminoalquilo" abarca radicales
alquilo sustituidos con radicales amino. El término "alquilaminoalquilo”
abarca radicales aminoalquilo que tienen el 4tomo de nitrégeno sustituido
con un radical alquilo. El término "amidino" denota un radical -C(-NH)-
NH;. El término "cianoamidina” denota un radical -C(-N-CN) -NH,. El
término "heterocicloalquilo" abarca radicales alquilo heterociclico-
sustituidos tales como piridilmetilo y tienilmetilo. Los términos
"aralquilo”, o "arilalquilo" abarcan radicales alquilo arilo-sustituidos tales
como radicales alquilo tales como bencilo, difenilmetilo, trifenilmetilo,
fenetilo, y difenetilo. Los términos bencilo y fenilmetilo don
intercambiables. El término "cicloalquilo™ abarca radicales que tienen tres a
diez dtomos de carbono, tales como ciclopropilo, ciclobutilo, ciclopentilo,
ciclohexilo, y cicloheptilo. El término "cicloalquenilo” abarca radicales
insaturados que tienen tres a diez dtomos de carbono, tales como
ciclopropenilo, ciclobutenilo, ciclopentenilo, ciclohexenilo, y
cicloheptenilo. El término "alquiltio” abarca radicales que contienen un
radical alquilo lineal o ramificado, de uno a diez 4tomos de carbono, unidos
a un dtomo de azufre divalente. Un ejemplo de "alquiltio” es metiltio, (CH;
-S-). El término "alquilsulfinilo" abarca radicales que contienen un radical
alquilo lineal o ramificado, de uno a diez dtomos de carbono, unidos a un
dtomo -S(-O)- divalente. Los términos "N-alquilamino" y "N,N-
dialquilamino” denotan grupos amino que se han sustituido con un radical
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alquilo y con dos radicales alquilo, respectivamente. El término "acilo",
usado solo o dentro de un término tal como "acilamino”, denota un radical
provisto por ¢l residuo después del retiro de hidroxilo de un 4cido orgénico.
El término " acilamino” abarca un radical amino sustituido con un grupo
acilo. Un ejemplo de un radical "acilamino" es acetilamino (CH;-C(=0) -
NH-).

[00035] En la denominacién de grupos sustituyentes para estructurss
quimicas generales, la designacién de los componentes quimicos del grupo
va tipicamente del grupo terminal hacia el compuesto original, a menos que
se anote lo contrario, como se discute mds adelante. En otras palabras, Ia
estructura quimia mas extrema se nombra primero, seguida por la siguiente
estructura en linea, seguida por la siguiente, etc., hasta que se denomine la
estructura que se conecta a la estructura principal. Por ejemplo, un grupo
sustituyente que tenga una estructura tal como:

puede designarse generalmente como un
"haloarilalquilaminocarboxilalquilo”. Un ejemplo de un grupo tal seria
fluorofenilmetilcarbamilpentilo. Los enlaces que tienen lineas onduladas a
través de ellos representan la estructura principal a la cual se une el alquilo.
{00036] Igualmente grupos sustituyentes pueden nombrarse por referencia
a uno o mas grupos "R". La estructura indicada mas arriba estaria incluida
en una descripcién, tal como, "-C,-C¢-alquil-COR", donde R" se define para
incluir -NH-C,-C4-alquilaril-R’, y donde R’ se define para incluir halo. En
este esquema, atomos que tienen un grupo "R" se muestran con el grupo
"R" siendo el grupo terminal (es decir, el més alejado del principal). En un
término tal como “C(R*),”, debe entenderse que los dos grupos R* pueden
ser los mismos, o pueden ser diferentes si R se define como teniendo més
de una identidad posible.

[00037] La presente invencién comprende ademas compuestos inhibidores
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de MK-2 que tienen la estructura mostrada en la férmula II:
Férmula II.

\ e
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R
en donde:

Z? y Z? son nitrégeno, Z', Z* y Z° son carbono, y se juntan con 2%y Z*
para formar un anillo pirazol, o de manera opcional, Z* y Z° son nitrégeno,
Z, 2%y Z? son carbono y se juntan con Z' y Z° para formar un anillo
pirazol;

R" se selecciona de:
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sn1
donde las lineas discontinuas indican enlaces simples o dobles opcionales;
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cuando R" es anillo M y anillo M es aromitico, M' es carbono y es
sustituido con (L);R', M® es carbono, y cada uno de M%, M3, M* y M® se
selecciona independientemente de carbono y nitrégeno y es no sustituido o
sustituido con (L).,R';

cuando anillo M es parcialmente saturado, M' es carbono y es mono- o
di-sustituido con (L),R!, M? es carbono, y cada uno de M?, M*, M* y M® se
selecciona independientemente de carbono, nitrégeno, oxigeno y azufre, y
cuando Mz, M’, M‘, o M°®es oxigeno o azufre, es no sustituido, y cuando
M2, M?, M* o M? es carbono o nitrégeno, es opcionalmente no sustituido; o
mono- o di-sustituido con (L).R';

cuando R’ es anillo Q y anillo Q es aromético, Q' se selecciona de
carbono y nitrégeno, y cuando Q' es carbono, se sustituye con (L).R!, y
cuando Q' es nitrégeno, es no sustituido, Q* se selecciona de nitrégeno y
carbono, y cada uno de A Q y Q’ se selecciona independientemente de
nitrdgeno y carbono, y si carbono, se sustituye con (L).R";

opcionalmente, cuando anillo Q es aromdtico, Q' es carbono y es
sustituido con (L);R', Q* es carbono, y uno de Q?, Q' y Q° es
opcionalmente oxigeno o azufre, y el resto de Q?, Q* y Q’ se seleccionan
independientemente de nitrgeno y carbono, y si carbono, se sustituyen con
(L)R";

cuando anillo Q es parcialmente saturado, Q' se selecciona de carbono
y nitrégeno, y si carbono, es mono- o disustituido con (L).R', y si
nitrégeno, es no sustituido o sustituido con (L).R', Q" se selecciona de
carbono y nitrdgeno, pero sélo uno de Q' y Q" puede ser nitrégeno, cada
uno de Q) Q@ y Q’ se selecciona independientemente de carbono,
nitrégeno, oxigeno y azufre, y si oxigeno o azufre, es no sustituido, y si
carbono, es mono- o disustituido con (L),R', y si nitrégeno, es no
sustituido o sustituido con (L).R";

cuando R® es estructura 3, es completamente conjugado, X* se
selecciona de oxigeno o nitrégeno sustituido con (L),R', X' es carbono y es
sustituido con (L)R', y cada uno de X’ y X° se selecciona
independientemente de nitrégeno y carbono, y si carbono, se sustituye con
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(L)R"

R' se selecciona de -H, C,-C alquilo, C2-Cs alquenilo, C,-C alquinilo,
hidroxilo, C;-Cs alcoxi, C»-Cs alquenil-R", C;-Cs alcoxi-R'', COR",
CO;R’, CONHR’, N(R%,, amino C;-Cy alquilo, hidroxi C,-C, alquilo,
amino, amino C-C; alquil-R’, C;-Cg alquil-NHR’, carbonitrilo, SR'’, halo,
NHR’, NR®*R’, NHR’-C,-Cs alquilo, NR*R’-C;-C; alquilo, nitro, ciano, O-
R, C,-C, alquil-OR", C;-Cs alquil-COR", halo C,-C, alquilo, arilo,
heteroarilo, heterociclilo, alquilarilo, alquilheterociclilo, alquilheteroarilo,
arilalquilo, heteroarilalquilo, heterociclilalquilo, 0 C;-Co mono- y biciclico
cicloalquilo, en donde arilo, heteroarilo, heterociclilo, mono- y biciclico
cicloalquilo se sustituyen de manera opcional por uno o més de los grupos
definidos por R'%;

R’ y R* se seleccionen cada uno independientemente de -H, C,-Cq
alquilo, C;-C, alquil-R'!, C,-Cs alquil-N(R"),, CO.R'®, COR", arilo, y
arilalquilo, en donde arilo y arilalquilo, se sustituyen de manera opcional
por uno o més de los grupos definidos por R';

R? y R se seleccionan cada uno independientemente de -H, hidroxilo,
C,-Cs alquilo, C,-Cs alquil-R", C,-C; alquil-NH;R", COR', COR"’, C;-
Cq alquil-CO,R'S, C,-Cg alquil-CONH-R'$, C,-C; alquil-CON(R'®),, hidroxi
C,-C, alquilo, halo C,-C, alcoxi, halo C,-C, alquilo, Si(R”},R", arilo,
heteroarilo, heterociclilo, arilalquilo, y C;-C; mono- y biciclico
cicloalquilo, en donde arilo, heteroarilo, heterociclilo, y arilalquilo, se
sustituyen de manera opcional por uno o més de los grupos definidos por
Rll;

R!! se selecciona de -H, C,-C; alquilo, C,-Cg alcoxi, hidroxilo, halo,
amino, NHR"”, NR"), COR", CO,R", halo C;-C, alquilo, arilo,
heteroarilo, heterociclilo, heteroarilalquilo, y heterociclilalquilo, en donde
heterociclilo, heteroarilalquilo, y heterociclilalquilo, se sustituyen de
manera opcional por uno o més de los grupos definidos por R';

R'2 se selecciona de -H, hidroxilo, oxo, C;-Cs alquilo, hidroxil C;-Cs
alquil-R"!, C,-C,, alcoxi, amino, amino C,-C; alquil-R’, NHR’, N(R"),, C;-
Cs alquil-NHR’, C,-Cs alquil-NHR'R’, C,-Cs alquil-N(R*),, C,-Cs alquil-
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R!!, C-Cs alquil-CO,R'R", C;-C¢ alcoxi-R'', nitro, O-R'%, C=0, COR",
CO:R'", SR', SOR'!, SO.R"', NHSO:R", C;-C; alquil-SR", halo, halo C,-
C, alquilo, halo C,-C, alcoxi, hidroxi C;-C, alquilo, hidroxi C,-C, alcoxi,
arilo, heteroarilo, heterociclilo, arilalquilo, heteroarilalquilo,
heterociclilalquilo, y C,-C;p mono- y biciclico cicloalquilo, en donde arilo,
heteroarilo, heterociclilo, arilalquilo, heteroarilalquilo, y heterociclilalquilo,
y Ci-C;o mono- y biciclico cicloalquilo se sustituyen de manera opcional
por uno o més de los grupos definidos por R'%;

R"” y R"™ se seleccionan cada uno independientemente de -H, oxo, C;-
Csalquilo, COR?, y arilo;

R"” y R se seleccionan cada uno independientemente de -H, arilo,
arilalquilo, en donde arilo, arilalquilo, se sustituyen de manera opcional por
uno o més de los grupos definidos por R%,;

R'7 se selecciona de -H, C,-C; alquilo, C;-Cg alquil-R'®, NHR", arilo,
heteroarilalquilo, y heterociclilalquilo, donde arilo se sustituye
opcionalmente con uno o més de los grupos definidos por R%;

R'® se selecciona de -H, oxo, hidroxilo, C;-C, alquilo, C,-Cy, alcoxi,
amino, amino C,-Cs alquilo, N(R'?),, C;-C; alquil-N(R"),, CO,R?, SR?,
halo, halo C,-C, alquilo, arilo, heteroarilo, y heterociclilo, en donde arilo,
heteroarilo, y heterociclilo, se sustituyen de manera opcional por uno o mas
de los grupos definidos por R%;

R" y R? se seleccionan cada uno indepéndientemente de -H, C,-Cq
alquilo, hetercarilo, heterociclilo, en donde arilo, heteroarilo, y
heterociclilo, se sustituyen de manera opcional por uno o més de los grupos
definidos por R,

R* y R se seleccionan cada uno independientemente de -H y C;-Cq
alquilo;

R? se selecciona de -H y C,-Cg alquilo;

R* se selecciona de -H, C;-C alquilo, C,-Cs alcoxi, CO.R®, halo, y
halo C,-C, alquilo;

R? se selecciona de -H, y C;-C alquilo;

R se selecciona de -H, arilo, heteroarilo, heterociclilo, alquilarilo,
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arilalquilo, en donde arilo, heteroarilo, heterociclilo, alquilarilo, y
arilalquilo, se sustituyen de manera opcional por uno o mds de los grupos
definidos por R,

R se selecciona de -H y halo;

R% R, RY, R” y R* se seleccionan cada uno independientemente de un
grupoR';

nesQ;y

R’ y R* se juntan de manera opcional para formar un anillo de 5, 6, 7, u
8 4tomos, donde los dtomos en el anillo se seleccionan independientemente
de 2%, 7%, 0, S, C=0, C=S, S=0, SO,, C que es mono o di-sustituido con un
grupo R', y N que es no sustituido o sustituido con un grupo R'.
[00038] Tabla I y Tabla IT muestran ejemplos de compuestos inhibidores
de MK-2 de la presente invencién, e indican asimismo el nombre quimico
y, donde se encuentra disponible, el valor ICs; del compuesto para la
inhibicién de MK-2. Se cree que cualquiera de los compuestos,
enumerados en la Tabla 1 y Tabla Il con compuestos inhibidores de MK-2,
puede usarse en el método de la presente invencién. No obstante, ni los
novedosos compuestos inhibidores de MK-2, ni los usos de un compuesto
inhibidor de MK-2, descritos aqui, tienen como finalidad limitarse a los
compuestos que se presentan en las siguientes Tablas.

\2H
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Tabia i: Compuestos inhibidores de MK-2

No. Estructura

Nombre del Compuesto ()"

Promedio
MK-2 (uM)

frifiuoroacetato de acido 1-(2-
aminoetil)-3-(2-quinolin-3-ilpiridin-4-
il)-1H-pirazol-5-carbaxilico

0.0260

i1

diclorhidrato de écido 1-(3-
aminopropll)-3-{2-{3-nitrofenif)piridin-
4il-1H-pirezol-5-carboxflico

0.0387

8-(aminometil)-2-{2-quinolin-3-
lipiridin-4-11)-6, 7-dihidropirazolof1,5-
ajpirazin-4(5H)-ona

0.0477

trifluoroacetato de écido 1-(2-
aminoetil)-3-{2-{(E)-2-
fenilatenil]piridin-4-il}-1H-pirazol-5-
carboxllico

0.0506

diclorhidrato de acido 1-{2-
eminoetil}-3-{2-{4-
(hidroximetilfenil]piridin-4-ii}-1H-
pirazol-5-carboxllico

0.0633

6-{(hidroximetil)}-2-(2-quinolin-3-
lIpiridin-4-1i)-6,7-dihidropirazolo{1,5-
a)pirazin-4(SH}-ona

0.0615 |

diclorhidrato de écido 1-(3-
aminopropil)-3-{2-quinolin-3-ilpiridin-
4-il)-1H-pirazol-5-carboxllico

clorhidreto de écido 1-(3-
aminopropil)-3{2-{4-
hidroxdfenil)piridin-4-1}-1H-pirazol-5-
carbaxllico

0.102

47

@2
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4]

diclorhidrato de écido 1-(2-
aminoetil)}-3-{2-(3-nitrofenil)piridin-4-
il-1H-pirazol-5-carboxflico

0.108

10

ge¥stes

trifluoroacetato de Acido 1-{2-
aminoetil)-3-{2-{4-
(dimetilamino)fenif]piridin-4-il}-1H-
pirazol-5-carboxilico

0.117

1"

trifluorcacetato de acido 1-(2-
aminoetil}-3-{2{4-
(triflucrometoxi)fenil]piridin-4-if}-1H-
pirazol-5-carboxiiico

0.161

12

triftuoroacetato de écido 1-{2-
eminoetil)}-3{2-(4-metoxifenil)piridin-
4-1H-pirazol-5 carboxilico

0.168

13

trifluoroacetato de 22-(3-
nitrofenil)piridin-4-1-6,7-
dihidropirazolo[1,5-a]pirazin-4(5H)-
ona

0.171

T

2-(2-lsoquinofin-7-ilpiridin-4-#)-6,7-
dihidropirazolo[1,5-a]pirazin-4(5H)-
ona

0.194

15

clorhidrato de dcido 1-(3-
aminopropil)-3{2-(4-
metoxifenil)piridin-4-1i}-1H-pirazol-5-
carboxilico

0.196

18

trifiucroacetato de 2-{2<{ 1H-indazol-
S-l)plridin-4-1}-8,7-
dihidropirezolo{1,5-a]pirazin-4(5H)-
ona

0.190

ol

£ WO

clorhidrato de acido 1-(3-
aminopropil)-3{2-{4-
dimetilamino)fenilpiridin-4-ii}-1H-
pirazol-5-carboxilico

0.203
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18 224(E)-2-piridin-3-ietenillpiridin4- 0.212 W
W i}-8, 7-dihidropirazoio{1,5-a]pirazin-
4(5H)-ona

19 2-(2-quinolin-3-ilpiridin-4-i1}-6,7- 0.216

W dihidropirazolo{1,5-a)pirazin-4(5H)-
ona

[ ]
piry
"ﬂ

20 triflucroacetato de acido 1-{2- 0.

aminoetil)-3-2-(3-metoxifenli)piridin-
M i 4}-1H-pirazol-5-carboxilico

21 triftucroacetato da 2-{2-(1H- 0.228

w pirrolof2, 3-b]piridin-5-ll)piridin-4 il}-
8,7-dihidropirazolo{1,5-a]pirazin-
4(5H)-ona

22 trifluoroacetato de 8-(hidroximetil)-2- 0.25

[2{1 HHindol-5-il)piridin-4-i}-8,7-
{:0 d ;g dihidropirazolo[1,5-a]pirazin-4(5H)-
ona

23 2-(2-quinolin-8-ipindin-4-1)-8,7- 0.288

mﬁ&, dihldropirazolo[1,5-a]pirazin-4(5H)-
ona

24 clorhidrato de acido 1-(3-{12-{4 0.3
bromofenil)etiljamino}propil)-3-
(5'5 _ piridin-4-i-1H-pirazol-S-carboxilico

25 trifluoroacetato de écido 1-{3-{[2-(4- 0.315
bromofenil)etiljaminc}propil)-3-{2-
[(E)-2-feniletenillpirdin-4-il}-1H-
pirazol-5 carboxilico

metoxdfenil)piridin-4-i[}-8,7-

w dihidropirazolo[1,5-a] pirazin-4(5H)-
ona
27 trifiuoroacstato de 2-[2-{1-meti-1H- 0.322
M indol-5-1) piridin-4-i[}-8,7-
dihidropirazolo [1,5-8)pirazin-4({5H)-
ona

26 l triflucroacetato de 2-{2-(4- 0.318
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28 trifluoroacetato de 2-[2-{(E)-2- 0.371
fenilviniljpiridin-4-i}-8,7-
O\D’@‘ dlhidropirazolo{1,5-a] pirazin-4{5H)-
I ona

2-12-(5-clorotien-2-i)piridin-4-il}-8,7-
dihidropirazolo{1,5-a] pirazin-4(5H)-
ona

0.444

242-(3-fluoro-4-metaxifenil) piridin-4-
i}-8,7-dihidropirazolo [1,5-a]pirazin-
4(5H)-ona

0471

3

2-{2-{1-ox0-2,3-dihidro-1H-inden-5- _
il)piridin-4-i[}-8, 7-dihidropirazolof1,5-
ajpirazin-4(5H)-ona

0.478

2-{2-{1-meti-1H-indoF-5-il) pirgin-4-
I8, 7-dihidropirazolo{1,5-a]pirazin-
4(5H)-ona

0.479

2-[2~{3-fluorofenthpiridin-4-1}-8,7-
dihidropirazolo{1,5-a]pirazin-4(S5H)-
ona

0.505 |

metil 4-{4-(4-ox0-4.5,6,7-
tetrahidropirazolo{1,5-a]pirazin-2-
)piridin-2-jbenzoato

0.511

242-{3-hidroxifeni)piridin-4-i1}-8,7-
dihidropirazolo[1,5-a)pirazin-4(5H)-
ona

0.52

2-{2(2,3-dthidro-1-benzofuran-5I)
piridin-4-i}-8,7-dihidropirazolo [1,5-
a]plrazin-4(5H)-ona

0.521

37

trifiucroacetato de 2-{2{1-
benzofuran-5)piridin-4-(}-8,7-
dihidropirazolof1,5-a] pirazin-4(5H)-
ona

0.543




e e |39

38 242-(2-ox0-2,3-dihidro-1H-indol-5- 0.554 ‘ Qﬂ

M il)piridin-4-i}-8, 7-dihidropirazolo [1,5-
a]pirazin-4(5H)-ona

39 2-(2-quinalin-3-ipindin4-i)-5.6,7,8- 0.577

tetrahidro-4H-pirazolo{1,5-
Q0 [T

40 2-{2j4-(metiltio)fenifipiridin-4-1)-6,7- 0.581
dihidropirazolo{1,5-a]pirazin-4{5H)-
ona

41 22,3 -bipiridin-4-i)-8,7- 0.588

%’,@‘ dihidrapirezolo[1,5-a]pirazin-4(5H)-
ona

42 2-{2-{4-hidroxifenil)piridin-4-il-8, 7- 0611

W dihidropirazolo{1,5-ajpirazin-4(5H)-
ona

43 2{2{4-{2-morfolin4- 0.63
etoxd)fenillpiridin-4-i6, 7-
dihidropirazolo[1,5-a]pirazin-4{5H)-
ona

44 2-{2-(3-ciorofenll)pirkdin-4-i}-8, 7- 0.838
dihidropirazolo{1,5-a}pirazin-4(5H)-
ona

45 trifiuvoroacetato de acido 1-(2- 0.735
aminoetil)-3-piridin-4-ii-1H-pirazol 5-

carboxilico
48 2-{2-{4{2{dimetilamino)atoxd] D.788
fenil)piridin-4-i1)-6,7-
dihidropirazolo|1,5-ajpirazin-4(5H)-
ona

8
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47

2-[2{1H-indol-5-)piridin-4-1]-6,7-
dihidropirazolof1,5-alpirazin-4(5H)-
ona

2-{2{4-{metilsulfonil)fenil} pirldin-4-
if}-8,7-dlhidropirazolo [1,5-a]plrazin-
4{5H)-ona

0.821

48

242<1,2,3.4-tetrahidroquinolin-6-
Ipiridin 4-}-8,7-dlhidropirazolo|1,5-
apirazin-4{5H)-cna

2-(6-metoxt-2,3-Dipirdin-4-i)-6,7-
dihidropirazolo{1,5-alpirazin-4(5H)-
ona

0.888

51

2-{2-{3-meatoxdfentl)piridin-4-}-8,7-
dihidropirazolo[1,5-a] pirazin-4(5H)-
ona

0.808

trifiucroacetato de 2-[2-(4-
aminofeni)piridin-4-il}-8,7-
dihidropirazolof1,5-a]pirazin-4(5H)-
ona

0.914

53

5{4-{4-ox0-4,56,7-
tetrahidropirazolo[1,5-ajpirazin-2-
Ipiridin-2-1}-1H-indot-3-
carbaidehido

0.823

2-{2-Ja-{hidroximetil)fenil] piridin-4-
N8, 7-dihidropirazolo [1,5-a]pirazin-
4(5H)-ona

0.829

2-{2-(1H-indok6-)piridin-4-}-8,7-
dihidropirazolo{1,5-a}pirazin-4(5H)-
ona

0.83

2-{2-{1-benzotien-5-N)plridin+41}-6,7-
dihidropirazolof1,5-a] pirazin-4(5H)-
ona

a0



WO 2004/08817¢

PCTIS2003/040832

57

4-0x0-2-(2-quinolin-3-ipiridin-4-il)-
4,5,8,7-tstrahidropirazolof1,5-
ajpirazin-8-carbaxamida

1.01

diclorhidrato de etil 1-(2-aminoetil)-3-
(2-quinolin-3-iplridin-4-if}-1H-pirazol-
S-carboxilato

1.03

2-{2-(2,3-dihkiro-1H-indoF5-)piridin-
4-11-6,7-dihidropirezolo(1,5-a)pirezin-
4(5H)-ona

1.07

2-12-(4-metoxifenil)piridin-4-l}-
5,8,7.8-tetrahidro-4H-pirazolo [1,5-
aj[1,4diazepin-4-ona

1.08

81

3-cloro-2-{2-(3-clorofenil) piridin-4-l}-
8,7-dlhidropirazolo [1,5-a}pirazin-
4(5H)-ona

113

trifluoroacetsato de 4-{4-{4-oxo-
4,5,6,7-tetrahidropirazolo[1,5-
a]pirazin-2-i)piridin-2-
ibenzaldehido

1.15

écido 1-{3-aminopropil)-3-piridin-4-I-
1H-pirazol-5-carboxdlico

1.18

13012 o 6-{cloromatil)}-2-{2-quinolin-
Hipiridin-4-1)-8,7-
dihidropirazolo{1,5-a]pirazin-4(5H)-
ona

117

2{2-(2-urll)piridin-4-1}-8.7-
dihidropirazoio[1,5-a]pirazin-4(5H)-
ona

12

Rl

clorhidrato de 2{2-(3-
nitrofenil)piridin-4-i1}-5,6,7,8-
tetrahidro-4H-pirazolo[1,5-
aj1,4)dlazepin-4-ona

1.26
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2{2(1,3-tiazol-2-)piridin-4-if-8,7-
dihidropirazoio{1,5-a]pirazin-4(5H)-
ona

1.28

2-{2-(3-aminofenil)piridin-44i}-8,7-
dihidropirazolof1,5-a]pirazin-4{5H)-

13

trifiuvorcacetato de 1-+{3-aminoprapil)-
32-(3-nitrofenil)piridin-4-1-1H-
pirazol-5-carboxamida

1.32

tifluorcacetato de 2{2-(1H-imidazol-
1-il)piridin-4-if}-8, 7-dihidropirazolo
[1.5-a] pimzin-4({5H)-ona

1.38

trifluoroacetato de 2-{2-(4-
hidroxdfenilJpiridin-4-il}-5,8,7,8-
tetrahldro-4H-pirazolo{1,5-a]
[1.4)dIazapin-4-ona

S——
1.37

3-bromo-2-{2-{3-clorofenil) piridin-4-
ii}-8, 7-dihidropirazolo [1,5-a]pirezin-
4(5H)-ona

1.30

2{2-(3-funi)pindin-4-1}-8,7-
dihidropirazolof1,5-ajpirazin-4(5H)-
ona

148

74

wifiuoroacetsto de 2{244-
(dimetilamino)fenil] piridin-4-1)-6,7-
dihidropirazolof1,5-a] pirazin-4(5H)-
one

183

242-fen-3-ipindin4--8,7-
dihkiropirazolo{1,5-a]pirazin-4{5H)-

=
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2{2-(2,3-dihidro-1,4-benzodioxin-8-
Wpiridin-4-1}-6,7-dihidropirazolo [1,5-
alpirazin-4{5H)-ona

1.58

2-(5-metoxi-2,3-bipindin-4-1)-6,7-
dihidroplrazolo[1,5-a]pirazin-4(5H)-
ona

1.89

78

2-(2-{4{(isopropilaminc)metil]
feniljpiridin-4-il}-8,7-
dihidropirazolo{1,5-ajpirazin-4(5H)-
ona

1.73

2-{2-{4-{hidraximetil)fenil] piridin-4-
i}-5,6,7,8-tetrahidro-4H-pirazolof1,5-
a][1,4}dlazepin-4-cna

1.75

2-{2{42-(dimatiamina)etii]
fenil)piridin-4-il)-8,7-
dihidropirazoio[1,5-a]pirazin-4(5H)-
ona

1.58

a1

trifluoroacetato de 2-(2-pirmidin-5-
fipiridin-4-il)-8, 7-dihidropirazolo[1,5-
ajpirazin-4(5H)-ona

1688

2{2-(1,2,3,4-‘etrahidrolsoquinalin-7-
)piridin-4-il]-8, 7-dihidropirazoio[1,5-
a)pirazin-4{5H)-ona

83

2-2{3{metlisulfoninfenil]
piridin-4-i[}-8, 7-dihidropirazolo) [1,5-
ajpirazin-4{5H)-ona

21

hidrobromuro de 2-{2-{3+(2-
plperazin-1-ietoxi) fenilpiridin-4-i)-
6,7-dinidropiraxolo[1, 5-8)pirazin-
4(5H)-ona

213
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85 N{3-{4-(4-0x0-4,5,8,7- 2.29
tetrahidropirazolo[1,5-a]pirazin-2-il)
piridin-2-ilfenli}metanosulfonamida

2-{24-(dimetilamino)quinazolin-&-
ipiridin-4-i[}-8,7-dIhidropirazolo [1,5-
ajpirazin-4(5H)-ona

24

24(2-{3{2-(dimetilaminc)etoxi]
feniljpiridin-4-il)-8,7-
dihidropirazolof1,5-a]pirazin-4{5H)-
ona

24

trifluoroacetato de 2-pirdin-4--6,7-
dihidropirazolo [1,5-a]pirazin-4(5H)-
ona

"24{2-(2.4-difuorofenil)piridin<4-I}-8,7-

dihidropirazolof1,5-a] pirazin-4(5H)-
ona

282

clorhidrato de 2-{2-(4-metil-1H-
imidazol-1-l) piridin-4-il}-5,6,7,8-
tetrahidro-4H-pirazolo{1,5-
aj{1,4)diazepin-4-ona

91

22 1H-pimoF2-)piridin-4-i}-6, 7-
dihidropirazolo{1,5-a]pirazin-4(5H)-
ona

279

242-(2-metil-1H-indol-5-1) piridin-4-
i}-8,7-dihidropirazolo
[1,5-a]pirazin-4(5H)-ona

2{2-(2-fluorofenil)piridin-4-}-8,7-
dihidropirazolo[1,5-a]pirazin-4(5H)-
ona

2-{24-{morfolin-4-imetl)
feniljpiridin-4-it}-8,7-
dihidropirazolof1,5-ajpirazin-4(5H)-
ona

pa

\94

\2q



etll 4-{2-{3-{4-{4-0x0-4,5,8,7-
tetrahidropirazolo{1,5-alpirazin-2-
il)piridin-2-ilifanoxi)etil) piperazin-1-
carboxilato

3.02

diclorhidrato de etil 1-{2-aminoetil}-3-
[2-44-(hidroximetil)fenilpiridin-4-if)-
1H-pirazol-5-carbaxilato

3.25

2-{2-{3(aminomaetil)fenil] piridin-4-1}-
8,7-dihidropirazolo [1,5-a]pirazin-
4(5H)-ona

3.25-‘

2-{2-{3-{2-pirrolidin-1-lletoxi)
fenillpiridin-4-11)-8,7-
dihidropirazolo[1,5-a]pirazin-4{5H)-
ona

3.27

N-{3{4{4-0x0-4,5,6,7-
tetrahidropirazolo]1,5-a]pirazin-2-il)
piridin-2-ilfeniljacetamida

N

100

trifluoroacetato de 2-{2-{4-
{dimetilamino)fenil]piridin-4-il}-
5,8,7,8-tetrahidro-4H-pirazolo[1,5-
a][1,4ldlaxepin-4-ona

3.44

101

2{2{4{morfolin-4-
licarbonil)fenilplridin-4-i}-8,7-
dihidropirazoio{1,5-a]pirazin-4(5H)-
ona

385

102

acido 3{4{4{4-ox0-4,5.8,7-
tetrahidropirazolo[1,5-a]pirazin-2-il)
piridin-2-ilfenil)propancico

4.19

103

2{2-(1H-pirazol-1-il)piridin-4-}-8,7-

dihidropirazoio{1,5-ajpirazin-4(5H)-
ona

42

&7

e
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104

2{2-(1,3-benzotiazol-2-i)piridin-44F
8,7-dihidropirazola{4,5-a]pirazin-
4(5H)-ona

4.27

trifiuoroacetato de 2-[2-(4-fenil-1H-
imidazol-14l) piridin-4-il}-5,8,7,8-
tatrahidro-4H-pirazolof1,5-
aj[1,4)dlazepin-4-ona

4.31

108

trifluoroacetato de 2-{2{3-
(hidroximetil)fenifpiridin-4-il}-5,6,7,8-
tetrahidro-4H-pirazolo [1,5-
aj[1.4]diazepin-4-ona

4.54

107

G-(hidroximetil)-2{2-(1,2,3.4-
tetrahidroquinolin-3-H)piridin-4-il]-8,7-
dihidropirazolo{1,5-a]pirazin-4(SH)-
ona

49

108

%?

diclorhidrato de etil 1-{2-aminoetil)-3-
[2<(3-hidroxdfenil)piridin-4-if}-1H-
pirazol-5-carboxdiato

498

108

compuestn de 2-{2-(2H-1,2,3-trlazol-
2-|)piridin-4-il}-8,7-
dihidropirazolo{1,5-a)pirazin-4(5H)-
ona con 2{24{1H-1,2,3-triazol-1-
W)piridin-4-il}-8,7-dlhidropirazolo{1,5-
ajpirazin-4(5H)-ona (1:1)

110

diciorhidrato de etil 1-(2-aminoetil}-3-

[2-{3-metoxifenil)piridin-4-il}- 1H-
pirazol-5-carboxilato

6.23

11

2+(2.Z bipiridin-4-1)-8,7-
dihidropirazolof1,5-a]pirazin-4(5H)-
ona

5.34

112

trifiuoroacetato de 2-{2-{4-
[(dimetilamino)metil] fenil}piridin-4-ll
6,7-dlhidropirazolof{1,5-alpirazin-
4(5H)-ona

113

clorhidrato de 2-{2-(1H-imidazol-1-
ilpiridin-4-I}-5, 8, 7, 8-tetrahidro-4H-
pirazolo[1, 5-a] [1, 4] dlazepin-4-ona
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114

2-2-{3-{[(2-hidroxietilfamino]
meti}fent)piridin-4-i}-8,7-
dihidropirazolo{1,5-a]pirazin-4(5H)-
ona

5.78

115

2-(2{H(isopropliamino)metil]
fenil)piridin-4-11)-8,7-
dihidropirazolo{1,5-a]pirazin-4(5H)-
ona

8.27

118

2-{24{3- (2-morfolin-4-iletoxi)
feniljpiridin-4-if}-8,7-
dihidropirazolo[1,5-a]pirazin-4{5H)-
ona

8.73 |

17

2{2-(a-feniF1H-imidazol-1-11) piridin-
4-f}-8,7-dihidropirazolo [1,5-a)
plrazin-4 (5H)-ona

118

trifluoroacetato de 1-(2-amincetil}-N-
hidroxi-3-{2-4-
(hidroximetil)fenil)piridin-4-it}-1H-
pirazol-5-carboxamida

.91

118

diclorhidrato da écido 13-
aminopropil)-3-{4-hidroxifenil)}-1H-
pirazol-5-carboxilico

8.11

120

2{2-{1H-benzimidazol-2-il)piridin-4-
if}8,7-dihidropirazolo[1,5-a]pirazin-4
{6H)-ona

121

clorhidrato de 2{2(1H-1,2,3-triazol
1-l)piridin-4-il|-5,8,7,8-tetrahidro-4H-
pirazolof1,5-a] [1,4]diazepin-4-ona

122

2-piridin-4-1-5,8,7,8-tetrahidro-4H-
pirazolo{1,5-a]l1,41diazepin-4-ona

10.1

123

trifluorcacetato de 242-{1H-pimol-1-
Mpiridin-4-il}-5,8,7, 8-tetrahidro-4H-
pimzolo[1,5-a]|1,4)diazepin-4-ona

10.6

\
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124

gy B

diclorhidrato de 1-{3-aminopropil)-3-
(2-quinolin-3-lipiridin-4-i)-1H-pirazol-
S-carboxamida

10.7

125

2{2{3(morfolin-4-limetil)fenil]
piridin-4-il}-8, 7-dihidropirazolo[1,5-a]
pirezin-4(5H)-ona

1.4

128

4-(4-0x0-4.5.8,7-
tetrahidropirazolof1,5-a]pirazin-2-
il)piridin-2-carbonitrilo

13.8

acido 3-{2-{1H-imidazol-1-il)piridin-4-
Il-1-propil-1H-pirazoi-5-carboxilico

143

128

trifiucroacetato de 2-(2-{3-
[(dimetilamino)metil] fenil}piridin-4-
i)8, 7-dihidropirazolo [1,5-a] pirazin-
4(5H)-ona

120

1654

2-{2{3{bencilcxd)fenilpiridin-4-I}-
8,7-dihidropirazolo[1,5-alpirazin-
4(5H)-ona

16.5

130

clorhidrato de 2-{2-{1H-pirazol1-
ipiridin-4-#]1-5,8,7 8-tetrahidro-4H-
pirazolo{1,5-a] [1,4)diazepin-4-ona

16.2

13

diclorhidrato de etil 1-(2-aminoetil}-3-

{2-{3-(bencliox/)feniljpiridin-4-if}-1H-
pirezal-5-carboxilato

20

132

2{34-(4-ox04,5,6,1-
tetrahidropirazolo[1,5-a)pirazin-2-1l)
piridin-2-bencif}-1H-isoindol-1,3
(2H)-dlona

133

3‘;}

diciorhidrato de etil 1-{(2-aminoetil)}-3-
piridin-4-l-1H-plrazoi-5-carboxilato

24.5

\88
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134

oo,

trifucroacetato de acido 1-(2-{J3-(5-
metil-2-furil)butll] amino)etil)-3-
piridin-4-i-1H-pirazol-5-carboxllico

21.2

135

clorhidrato de 242-(1H-1,2,4-triazol-
1-il) piridin-4-11}-5,8,7,8-tetrahidro-
4H-pirazolo[1,5-a][1,4]dlazepin-4-
ona

282

138

diclorhidrato de etil 1-(2-aminoetil)-3-
[2- (4-Tterc-butiidimetil)silifcx)fenil)
piridin-4-1]- 1H-pirazol-5-carboxilato

283

137

il

diclorhidrato de etil 1-(3-
aminopropil}-3{2-(3-nitrofenil)piridin-
4-il+-1H-pimazol-5-carboxilato

31.6

138

friftuoroacetato de 2{2-
(dimetilamino)piridin-4-1}-8,7-
dihidropirazolo[1,5-a]pirazin-4(5H)-
ona

7.2

139

diclorhidrato de etil 13-
aminopropil)-3- (2-quinolin-3-ilpiridin-
4-l)-1H-pirazol-5-carboxllato

140

2-(2-cloropiridin4-il)-8,7-
dihidropirazolo[1,5-a]pirazin-4{5H)-
ona

448

Ly

clorhidrato de etil 1-(3-aminopropif)-
3H2-{4-hidroxifenil)piridin-4-il]-1H-
pirazol-5-carboxilato

47.5

142

trifluoroacetato de 2-{2-(4-metil-1H-
pirazol-1-il)piridin-4-il}-5,8,7,8-
tetrahidro-4H-pirazolo [1,5-
a][1,4ldiazepin-4-ona

1A
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143

clorhidrato de etil 1-(3-aminopropil)-

3-piridin-4-il-1H-pirazol-5-carboxilato

144

triflucroacetato de 2-{2-(3,4-
diclorofenil)piridin-4-il}-8,7-
dihidropirazolo[1,5-a] pirazin-4(5H)-
ona

146

2-(2-cloropiridin-4-il)-5,6,7 8-
tetrahidro-4H-pirazolo[1,5-
a][1,4dazepin-4-ona

80.4

148

trifiuoroacetato de 2{2-(3.4-
difiuorcfenilpiridin-4-il}-6,7-
dihidropirazolo[1,5-a]pirazin-4(5H)-
ona

147

2-(4-hidroxdfenil)-5,6,7,8-tetrahidro-
4H-pirazolo[1,5-a][1,4)diazepin-4-
ona

118

148

2-{2-{4-(trfluorometoxd) fenil] piridin-
4-il}5,6,7,8-tetrahidro-4H-pirazolo
[1,5-a]1,4] diazepin-4-ona

124

148

trifluoroacetato de 2-{2{4-
(triflucrometoxd)fenil] piridin-4-}-8,7-
dihidropirazolo [1,5-a]pirazin-4(5H)-
ona

131

150

trifiuoroacetato de acido 1-(3-
aminopropil}-3- (3-hidroxifenil)-1 H-
pirazol-5-carboxdlico

153

151

dcido 1-{3-{(terc-
butoxicarbonil)amino} propil}-3-{4-
metoxdfenil)-1H-plrazol-5-carboxilico

165

33
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152

etil 3-{1-oxidopiridin-4-1)-1H-pirazol-
&-carboxileto

153

clorhidrato de etil 1-(3-aminopropil)-
3-{4-metoodfenil)-1H-pirazol-5-
carboxiiato

200

154

acido 1{3-{(terc-
butoxicarbonil)amino] propit}-3-(3-
metoxdfenil}-1H-pirazol-5-carboxllico

200

155

etil 3-(2-cloropiridin-4-il)-1H-pirazol-
S-carboxdlato

200

156

etil 1-{3-{(terc-butoxicarbonil}amino]

propil}-3-{2-{3-nitrofenil)piridin-4-il}-
1H-pirazol-5-carboxliato

157

VR

2{2-(1H-1,2,4-triazoF1-l)piridin-4-1}-
8,7-dihidropirazolo{1,5-a]pirazin-4
(5H)-ona

158

X

otil t-{2-{{terc-butmdcarbonil)amino]
eti}-3-{2-(4-{[terc-butil(dimetil)
sliifjoxd}fenil)piridin-4-}-1H-pirazol-5-
carboxilato

158

otil 1-{24(terc-butoxicarbonil)amino)

eti}-3-{2-{4-(hidroximetil)fenil] piridin-
4-}-1H-pirazol-5-carboxilato

160

2{2-(4-metil-1H-pirazol-1-il)piridin-4-
il-8,7-dIhidropirazolo[1,5-8] pirazin-
4{5H)-ona

161

trifiluoroacetato de 2-{2{4-
(trifluorometoxi)fenil] piridin-4-il}-6,7-
dihidropirazolof1,5-a] pirazin-4(5H)-
ona

20\
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162 . etil 1-{3-{{terc-butoxicarbonillamino] 200
propil}-3-(2-cloropiridin-4-il}-1H-
pirazol-5-carboxilato

163 2-(3-metoxifenil)-5,8,7, 8-tetrahidro- 200

4H-pirazolo[1,5-a][1,4)diazepin-4-
ona

164 2-(3-hidroxifenil)-5,8,7,8-tetrahidro- 200

4H-pirazoio[1,5-2][1,4]diazepin-4-
ona

165 eti) 1-{3-{(terc-butnxicarbonil)emino] 200

166 2-(4-metoxifenil)-5.8,7,8-tetrahidro- 200
4H-pirazolo[1,5-a][1,4]diazepin-4-

etil 12{(terc-butoxicarboniljamino]
elil}-3-(2-cloropiridin-4-il}-1H-pirazol-
5-carboxlato

168 afil 1{2-{(terc-butoxicarboniliamino]
etil}-3-(2-quinolin-3-iipiridin-4-I-1H-

pirazol-5-carboxdlato

160 diclorhidrato de etil 1-(2-aminoetil)-3-

e
o
o
o
£
SOt

[2<(3-nitrofenil)piridin-4-1-1 H-pirazol-
5- carboxilato

170 ‘diclorhidrato de etil 1{2-aminoetil)-3-
[2-(4-metoxifentl)piridin-4-i}-1H-

o % : pirazol-5-carboxilato

i
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171 diclorhidrato de etil 1-{2-aminoetil)-3-
Nm' {2144
"""%V (trifluorometoxi)fenil]piridin-4-il}-1H-
pirazol-6-carboxilato
H=-C1
H-Q
172 diclorhiirato de etil 1-{(2-aminoetil}-3-
-, {24{(E)-2-fenlietenil)jpiridin-4-i-1H-
pirazol-5-carboxlato
|
H=0
173 trifiuoroacetato de etil 1-(2-

aminoetil}-3-{2{4-
(dimetilamino)fenil)pindin-4-il}-1H-
pirazol-5-carboxilato

174

etil 1-{3-(terc- butoxicarbonilljamino]
propil}-3-{4-metoxifenil)-1H-pirazol-
5-carboxilato

175

clorhidrato de acido 1-{3-
aminopropil}-3-{2-[3-
(hidroximetil)feniljpiridin-4-il}-1H-
pirazol-5-carboxllico

178

clorhidrato de écldo 1-(3-
aminopropil)-3-{2-{4-
(triflucrometoxi)fenil]piridin-4-i}-1H-
pirazol-5-carboxllico

177

2-{2-pirimidin-5-lipiridin-4-1)-8,7-
dinidropirazolo[1,5-a]pirazin-4(5H)-
ona

178

22-(2, 4-dimetoxipirimidin-5-I)
piridin-4-}-8,7-dihidropirazolo [1,5-
a]pirazin-4(5H)-ona

179

écido 4-{4-{4-0x0-4,5.6,7-
tetrahidropirazolo [1,5-a]pirazin-2-
piridin-2-iljbenzoico

253
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2-{[4-ox0-2-(2-quinolin-3-Iplridin-4-
i-4,5,8, 7T-tetrahidropirazolo [1,5-a)
pirazin-8-ljmetil}-1H-isoindol-
1,3(2H)-diona
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Tabla ii: Compusstos Adicionales inhibidores de MK-2

Nombre (s) del Compuesto b

181

2-{243,5-bis(triflucrometil)fenil]
pirimidin-4-il}-8, 7-dihidropirazolo[1,5-
a]pirazin-4({5H)-ona

182

2-(2-fenilpirimidin-4-)-8,7-
dihidropimazolo]1,5-a]pirazin-4{5H)-
ona

183

242-(2-bromofenil)pirimidin-4-il}-8, 7-
dihidropirazolo[1,5-a]pirazin-4(5H)-
ona

184

2-{2-(2-flucrofenil)pirimidin-4-il}-8,7-
dihidropirazolo[1,5-a]pirazin-4{5H)-
ona

2-{2-{pentafiuorcfenil)pirimidin-4-il}-
8,7-dihidropirazolo[1,5-a]pirazin-
4(5H)-ona

2-{2-(2,5-diflucrofenifpirimidin-4-il}-
8, 7-dihidropirazolo[1,5-alpirazin-
4(5H)-ona

187

242-(2,6-difluorafenil)pirimidin-4-ii}-
6,7-dihidropirazolofl, S-a)pirazin-
4(5H)-ona

188

2{2-(2-clorofenil)pirimidin-4-1]-8,7-

dihidropirazolo{1,5-a]pirazin-4(5H)-
ona

435



e

om0
fac

189

242-(2-cloro-8-fluorofenil)pirimidin-4-
I-8,7-dihidropirazolof1,5-a]pirazin-
4({5H)-ona

100

2422 ,6-diclorofenil)pirimidin-4-il}-
8, 7-dihidropirazolo[1,5-a)pirazin-
4(5H)-ona

191

242+{2-cloro-8-metilfenil) pirimidin-4-
il-8,7-dihidropirazolo{1,5-a]pirazin-
4(5H)-ona

102

2-42-(2-metoxifenll)pirimidin-4-l}-8,7-
dihidropirazolo[1,5-a]plrazin-4(5H)-
ona

193

[2<{2,3-dimetoxifenll)pirimidin-4-l}-
8,7-dihidropirazolo[1,5-a]pirazin-
4(5H)-ona

184

2{2+2,3 4-rimatoxifenil)pirimidin-4-
i}-8, 7-dihidropirazoio]1,5-a]pirazin-
4(5H)-ona

185

242-(2,4-dimetoxifenil)pirimidin-4-il}-
8, 7-dihidropirazolof1,5-a]pirazin-
4{5H}-ona

168

242-(2.4.8-rimetoxifenil)pirimidin-4-
il-8,7-dihidropirazolo{1,5-a]pirazin-
4{5H)ona

197

2422 6-dimetoxifenil)pirimidin-4-il}-
8,7-dlhidropirazolo[1,5-a]plrazin-
4(5H)-ona
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1688

2{2-(2-etoxdfenil)plrimidin-4-il}-8,7-
dihidropirazolo{1,5-a]pirazin-4(5H)-
ona

199

2-{2-{2{triflucrometil)fenil] pirimidin-
4-ii}-8,7-dihidropirazolo{1, 5-a]pirazin-
4(5H)-ona

200

2-{2-(2-metiifenil)pirimidin-4-i}-8,7-
dihidropirazolo1,5-a]pirazin-4(5H)-
ona

201

2-2-(2,5-dimetitfenil)pirimidin-4-il}-
6,7-dihidropirazolo[1,5-a)pirazin-
4(5H)-ona

242-(3-bromofenil)pirimidin-4-17-8,7-
dihidropirazolo{1,5-a]pirazin-4(5H)-
ona

2{2-(3-fuorofenil)pirimidin-4-i}-8,7-
dihidropirazolo[1,5-a] pirazin-4{SH)-
ona

204

2-{2-(3-clorofenil)pirimidin-4-l}-8,7-
dihidropirazolo{1,5-a]pirazin-4{5H)-

2{2-(3-cloro-4-metitfenil) pirimidin-4-
il1-6, 7-dihidropirazolof1,5-a]pirazin-
4(5H)-ona

SRS

2-{2-(3,5-diclcrofenil)plrimidin-4-il}-
6,7-dihidropirazolo{1,5-a]pirazin-
4{5H)-ona

tar?
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24{2-(3-metoxifenil)pirimidin-4-}-8,7-
dihidropirazoio{1,5-a]pirazin-4(5H)-
ona

2{2-(3 4-dimetoxifenil)piimidin-4-il}-
6,7-dihidropirazolo]1,5-alpirazin-
4{5H)-ona

2J2-(3.4,5-rimetoxifenil)pirimidin-4-
i-8,7-dIhidropirazolo[1,5-a)plrazin-
4(5H)-ona

210

2-{2-(3,5-dimetoxifenil)pirimidin-4-il}-
6,7-dihidropirazolo[1,5-alpirazin-
4(5H)-ona

21

2{2-(3-etoxifenil)pirimidin-4-1]-8,7-
dihidropirazolo[1,5-a]plrazin-4(5H)-
ong

212

2-{2-{3-(trifluorometil)fenil] pirimidin-
44i}-8,7-dihidropirazoio{1,5-a]pirazin-
4(5H)-ona

213

St el

2{2-{3-metitfenil)pirimidin-4-11}-8,7-
dihidropirazolof1,5-a]pirazin-4(5H)-
ona

214

242-(4-bromofenil)pirmidin-4-1}-8,7-
dihidropirazolof1,5-a]pirazin-4(5H)-
ona

215

2{2-{4-fluorofenil)pirimidin-4-[}-8,7-
dihidropirazolo[1,5-a]pirazin-4(5H)-
ona

118
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218

2-{2~(4-clorofenil)pirimidin-4-il}-8,7-
dihidropirazolof1,5-a]pirazin-4(5H)-
ona

: l j o N-{4-{4-(4-0x0-4,5,8,7-
tetrahidropirazolo [1,5-a]pirazin-2I)

plrimidin-2-]feniljacetamida

(217

218

2-{2{4-(dimetilamino)fenil] pirimidin-
4-}-8,7-dihidroplrazolof1,5-a]pirazin-
4(5H)-ona

219

° 2-2-(4-metoxifenil)pirimidin-4-l)}-8,7-
dihidropirazolo{1,5-a]pirazin-4(5H)-
ona

I J ° 2-{2-{4-etoxifenil)pirimidin-4-I1-6,7-

dihidropirazolof 1,5-a]pirazin-4(5H)-
ona

21

2{2-{4-hidroxi-3-metoxifenii)pirimidin-
4-11-8, 7-dihidropirazolo{1,5-a]pirazin-
4(5H)-ona

2-[2-{1,1"bifenik4-if)pirimidin-4-I}-8,7-
dihidropirazolo[1,5-a]pirazin-4(5H)-
ona

metil 4-{4-(4-0x0-4,5,6,7-
tetrahidropirazolof1,5-a]pirazin-2-il)
irimidin-2-ilbenzoato

otil 4{4-(4-0x0-4,58,7-
tetrahidropirazolo{1,5-a]pirazin-24)
pirimidin-2-illbanzoato

L4
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gise

2-{24{4-{triflucrometil)fenil] pirimidin-
4-1}-8, 7-dihidropirazolo{[1,5-a]pirezin-
4(5H)-ona

2{2-(4-metitfenilpirimidin-4-i}-8,7-
dihidropirazoio[1,5-a]pirazin-4(5H)-
ona_

227

2-{2-(2-hidroxdfenil)plimidin-4-i}-8,7-
dihkdropirazolo{1,6-a]pirazin-4(5H)-
ona

2{2-(3,5-dibromo-4-hidroxifenil)
pirimidin-4-il}-6,7-dihidropirazolo[1,5-
a]pirazin-4(5H)-ona

229

242-(3,5-dicloro-4- hidroxifenil)
pirimidin-4-)}-6,7-dihidropirazolof1,6-
ajpirazin-4(5H)-ona

2-{2-{3-hidroxifenil)pirimidin-4-il}-8, 7-
dihidropirazolo{1,5-a}pirazin-4(5H)-
ona

23

2-{2-{4-hidroxifenil)pirimidin-4-il}-8,7-
dihidropirazolo|1,5-a]pirazin-4(5H)-
ona

acido 3- [4-(4-0x0-4,5,8,7-
tetrahidropirazolo [1,5-a]plirezin-2-
il)pirimidin-2-ilfbenzoico

233

acldo 4{4-{4-0x0-4,5.8,7-
tetrahidropirazolo[1,5-a]pirazin-2-
il}pirimidin-2-ilbenzoico

T2
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234

3H4-{4-ox0-4,5,8,7-tetrahidropirazolo
{1,5-a}pirazin-2-il}pirimidin-2-}
benzakighido

235

4{4{4-ox0-4,5,8,7-tetrahidropirazolo
[1,5-a]plirazin-2-)pirimidin-2-I]
benzaldshido

2-{2(1,3-benzodioxol-5-il)pirimidin-4-
ill-8, 7-dihidropirazolo[1,5-ajpirazin-
4(5H)-ona

2-{2-quinolin-3-lipirimidin-4-ii)-8,7-
dihidropirazolo]1,5-a]pirazin-4(5H)-
ona

2-{2-(2-aminofenil)pirimidin-4-l}-8,7-

dihidropirazolo[1,5-a]pirazin-4(5H)-
ona_

2{2-(4-amino-2,3,5 8-tatraflucrofenil)
pirimidin-4-}-8,7-dihidropirazolo[1,5-
a]pirazin-4(5H)-ona

242-(3-aminofenil)pirimidin-4-i}-8,7-
dihidropirazolo{1,5-alpirazin-4(5H)-
ona

241

—

2{2-{4-aminofenil)pirimidin-4-l}-8,7-
dihidropirazolo{1,5-alpirazin-4(5H)-
ona

2-{2-{6-metoxi-2-nafti)pirimidin-4-i}-
8,7-dihidropirazolo[1, 5-a]pirazin-
4({5H)-ona

n
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243

2422 4-difluorofenil)pirimidin-4-i}-
8,7-dihidropirazolo[1,5-a]pirazin-
4{5H)-ona

4

242-(2,3-dfiuorofenil)pirimidin-4-il}-
@,7-dihidropirazolo[1,5-a]pirazin-
4(5H)-ona

| 245

24{2-(3,5-difluorofenil)pirimidin-4-1i}-
8,7-dihidropirazolof1,5-a]pirazin-
4{5H)-ona

2-{2{4-{metiltio)fenillpirimidin-4-il}-
8, 7-dlhidropirazolo{1, 5-a]pirazin-
4(5H)-ona

247

242-(3,4-difivorofenil)pirimidin-4-l}-
8,7-dihidropirazolof t,5-a]pirazin-
4(5H)y-ona

242-(2,3,5,8-tetrafluorofenil)
pirimidin-4-i}-8, 7-dihidropirazolof1,5-
_ajpirazin-4(5H)-ona

2{2-(2,3,6-riflucrofenil)pirimidin-4-
I8, 7-dihidropirazolo[1,5-a]pirazin-
4(SH)-ona

242-(2,3 4-rifluorofenil)pirimidin-4-i}-
8,7-dihidropirazolo[1,5-a]pirazin-
4{5H)-ona

2-[2-(2,4,5-trifluorofenil)pirimidin-4-}-
8, 7-dihidropirazolo[1,5-a]pirazin-
4{5H)-ona

74



—— rernsmssaes 7Y

)

2{4{4-0x0-4,5,8, 7-tetrahidropirazolo
[1,5-a]pirazin-2-il)pirimidin-2-il]
benzamida

2-{2-(3-cloro-4-fluorofenil)pirimidin-4-
if}-8, 7-dihidropirazolo[1,5-a]pirazin-
4{5H)-ona

2{2(pentametilfenil)pirimidin-4-il}-
8,7-dihidroplrazolo[1,5-a]pirazin-
4(5H)-ona

I\
%D—{ 2{2-(2-amino-6-flucrofenil) pirimidin-
4-[}-8,7-dihidropirazolo[1,5-a]pirazin-

4{5H)-ona

o 2{2-{2-amino-8-clorofenil)pirimidin-4-
if-8,7-dihidropirazolo{1,5-a]pirazin-
4(5H)-ona

257

o 2-{2{2-{metiltio)fenil]pirimidin-4-il}-
6, 7-dihidropirazolo][1,5-a]pirazin-
4(5H)-ona

242-(2,3-diclorofenil)pirimidin-4-il}-
8, 7-dlhidropirazolof1,5-a]pirazin-
4(5H)-ona

o 222 4-diclorofenil)pirimidin-4-i}-
6.7-dihidropirazolo[1,5-a]plrazin-
4(5H)-ona

° 2{2-(2,5-dimetoxifenil)pirimidin-4-1}-
8,7-dihidropirazolo[1,5-a]pirazin-
4(5H)-ona

75
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261

metll 2{4-{4-0x0-4,5,8,7-
tetrahidropirazoiof1 5-a]p1raz|n-2-ll)
pirimidin-2-iflbenzoato

2-2+(2,4-dimetilfenil)pirimidin-4-il}-

6, 7-dihidropirazolo{1,5-a)pirazin-
4(5H)-ona

2-«(2-mesitilpirimidin-4-il)-8,7-
dihidropirazolo{1,5-a]pirazin-4(5H)-
ona

2-2-(3,4-diclorofenil)pirimidin-4-il}-
8,7-dihidropirazolo{1,5-a]pirazin-
4{5H)-ona

2423, 4-dimetilfenil)pirimidin-4-il-
8,7-dihidropirazolo{1,5-a]pirazin-
4({5H)-ona

2-{2{4-{metilamino)feniipirimidin-4-
i-8,7-dlihidropirazolof1,5-a]pirazin-
4({5H)-ona

207

2{2-{4-benzoilfenpirimidin-4-I}-8,7-
dihidropirazolo{1,5-a]pirazin-4(5H)-
ona

2{2-{4-stiifenil)pirimidin-4-1}-8,7-
dihidropirazolo[1,5-a]pirazin-4(5H)-
ona

242-(3.4-dihidroxifenil)pirimidin-4-il}-
6,7-dIhidropirazolo{1,5-a]pirazin-
4{5H)-ona

2N
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270

2-{2-(3,5-dihidroxifenil)plrimidin-4-il}-
8,7-dihidropirazolof1,5-a]pirazin-
4{5H)-ona

271

o 2-{2-(2-naftil)pirimidin-4-il}-8,7-
dihidropirazolo{1,5-apirazin-4(5H)-
ona

272

(-] 24{2-{3-amino-~4-clorofenil)pirimidin-4-
11}-8,7-dihidropirazoio{1, 5-a]pirazin-
4(5H)-ona

_—
273

2-{2-(2-amino-5-clorofenil)pirimidin-4-
il8,7-dihidropirazolo[1,5-a]pirazin-
4(5H)-ona

274

4-{4-(4-om-4,5,8, 7-tetrahidropirazolo
[1.5-a]lplrazin-2-l)pirimidin-2-ii]
| benzamida

242-(3,5-dibromo-4-metoxifenil)
plrimidin-4-il}-8,7-dihidropirazolo[1,5-
alpimzin-4(5H)-ona

2{2-(4-amino-3,5-diclorofenil)
pirimidin-4-il}-8,7-dihidropirazolo{1,5-
_a]pirazin-4(5H)-ona

277

(EOT:,[Q' 2-2-{4-fenoxifenifipirimidin-4-i}-8,7-
_ dihidropirazolo]1,5-a]pirazin-4{SH)-
ona
[ ]
2-{4-{4-ox0-4,5,8, 7-etrahidropirazolo
[1,5-a]pirazin-2-iNpirimidin-2-il]

benzaldehido

278
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279

2{2-(2,4,5-rimetoxifenil)pirimidin-4-

il}-8, 7-dihidropirazolof1,5-a]pirazin-
4{5H)-ona

3{4-{4-0x0-4,5,6,7-tetrahidropirazolo
[1,6-a]pirazin-2-il)pirimidin-2-i)
benzamida

281

2-{2-{5-amino-2-metitfenil) pirimidin-
4- I}-8,7-dihidropirazolof1,5-a]pirazin-
4{5H)-ona

2-{2-(2 5-diclorofenil)pirimidin-4-i-
6,7-dihidropirazoiof1,5-a]pirazin-
4(5H)-ona

2-{2-{2-cloro-5-{triflucrometil)fenil]
pirimidin-4-#f}-8, 7-dihidropirazolo[1, 5-
ajpirazin-4{6H)-ona

2-{2-{2-cloro-8-metoxifenil) pirimidin-
4-il-8,7-dihidropirazolof1,5-a]pirazin-
4(5H)-ona

2{2-(2,3-dimetilfenil)pirimidin-4-}-8,7
dihidropirazolo{ 1,5-a]pirazin-4(5H)-
ona

2-{2-{4-({dietllamino)fenil]pirimidin-4-
i}-8,7-dihidropirazolo{1,5-a]pirazin-
4(5H)-ona

287

24{2-(4-bromo-3-metilfanil) pirimidin-
4-1}-8,7-dihidropirazoio{1,5-alpirazin-
4(5H)-ona




WO 2004068178 | PCT/US2003/040032 7/\ X

- e

268 (0

o 2-{2-{(4-amino-2-clorofenil)pirimidin-4-
o I8, 7-dihidropirazolo{1,5-a]pirazin-
4(5H)-ona

J 2-{2-(2-amino-4-clorofenil)pirimidin-4-
if}-8,7-dihidropirazolo[1,5-a]pirazin-
4(5H)-ona

2{2(4'-pentil-1,1'-bifenil-4-l)
pirimidin-4-}-8,7-dihidropirazolo{1,5-
ajpirazin-4(5H)-ona

291

2422 8-dimetilfenil)pirimidin-4-il}-
8,7-dihidropirazolo[1,5-a]pirazin-
4(5H)-ona

2{2{4-(trifluorometoxd)fenil] pirimidin-
4 1[}-8,7-dihidropirazolo{1,5-a]pirazin-
4{5H)-ona

293

alpirazin-4(5H}-0na

2{2-(2-piperazin-1-ifeni)pirimidin-4-
il}-8, 7-dihidropirazolo[1,5-a]pirazin-
4({5H)-ona

i l | 2-{2+2,3,4,5-tetrafiuorofenil)
. pirimidin-4-I}-8,7-dihidropirazolo{1,5-

242-{4-bromo-2-clorofeni)pirimidin-4-
if}-8,7-dihidropirazolo{1,5-a]pirazin-
4(5H)-ona

2-{2{3{trifluorometoxd)fenil]
pirimidin-4-il}-8, 7-dihidropirazoio{1,5-
_ajpiraxin-4(5H)-ona
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207

2{2-(4-amino-3-etilfenil)pirmidin-4-
if}-8, 7-dihidropirazolo{1,5-a]pirazin-
4{5H)-ona

2-{2-{4-bromo-2-metitfenil) pirimidin-
4-i}-8,7-dihkdropirazolo[1,5-a]pirezin-
4(5H)-ona

2-{2<{4-amino-3-cloro-5-metilfenil)
pirimidin-4-il}-8, 7-dihidropirazolo[1,5-
a]pirazin-4(5H)-ona

2-{2{4-amino-2-(triflucrometil)fenil]
pirimidin-4-il}-8, 7-dihidropirazolo{1,5~
ajpirazin-4(5H)-ona

30

2-]2-(3-cloro-2-fiuorofenil)pirimidin-4-
i8,7-dihidropirazolof1,5-a]pirazin-
4(6H)-ona

2-2-(2-fluoro-8-metoxifenil) piimidin-
4-[}-8, 7-dihidropirazolo[1,5-a]pirazin-
4(5H)-ona

2-2-(5-fluoro-2-metifenil)pirimidin-4-
if}-8,7-dihidropirazolo{1,5-a]pirazin-
4(5H)-ona

2-{2-(2,4 8-trifluorofenil)plrimidin-4-il]-
8,7-dihidropirazolo[1,5-a]pirazin-
4(5H)}-ona

2-{2{2<{trtfluvorometoxi)fenil]
pirimidin-4-i}-8,7-dihidropirazolo{1,5-
ajpirazin-4(5H)-ona

v
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242-(2-cloro-4-fluorofenil)pirimidin-4-
iN-8,7-dihidropirazolof1, 5-a]pirazin-
4(5H)ona

2{2<(4-butoxifenil)pirimidin-4-il}-8,7-
dihidropirazolo[1,5-a]pirazin-4{5H)-
ona

2-{2{4-{octiioxi)fenil]pirimidin-4-il}-
6, 7-dihidropirazolo[1,5-a]pirazin-
4{5H)-ona

2-42-(2-cloro-5-metilfenil) pirimidin-4-
if}-8,7-dlhidropirazolof1,5-a]pirazin-
4(5H)-ona

310

2-{2-(2-etiifenil)pirimidin-4-il}-8,7-
dihidropirazolo[1,5-a]pirazin-4(5H)-
ona

i

2{2-{3-cloro-2-metilfenil) pirimidin-4-
if-6, 7-dinidropirazoio{1,5-alplirazin-
4{5H)-ona

312

242-(5-cloro-2-metilfenil) pirimidin-4-
i}-6, 7-dihidropirazolo]1,5-a]pirazin-
4(5H)-ona

313

242-(3-etilfenil)pirnmidin-4-il}-8,7-

dihidropirazoto]1,5-ajpirazin-4{5H)-
ona

314

5851904

2-{2-(4-cloro-2-metilfenil) pirimidin-4-
il-8, 7-dihidropirazolo[1, 5-a]pirazin-
4(5H)-ona

"
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318

dcido 2-{4-{4-am-4,5,8,7-
tetrahidropirazolo[1,5-8]pirazin-2-)
pirimidin-2-lbenzoico

318

2{2-{2-piperidin-1-ifenif)pirimidin-4-
if}-8,7-dihidropirazolo{1,5-a)pirazin-
4(5H)-ona

317

clorhidrato de 2{2-(4-amino-2,5-
dimetoxifenil) pirimidin-4-1}-8,7-
dihidropirazolo[1,5-a]pirazin-4(5H)-
ona

318

2{2-(2-cloro-8-fenoxifenil)pirimidin-4-
-8, 7-dihidropirazolo[1,5-a)pirazin-
4(5H)-ona

319

2-{2-{4-terc-butil-2,6- dimetitfenil)
pirimidin-4-i}-8,7-dihidropirazolo{1,5-
a)pirazin-4(6H)-ona

320

2{2-(2-cloro-4-hidroxifenil) pirimidin-
4- 1I}-8,7-dihidropirazolo{1,5-a]pirazin-
4{5H}-ona

a1

2-{2-{2-(dimetilamino)-8-fluorofenil]
pirimidin-4-N1}-8,7-dihidropirazolo{1,5-
_a)pirazin-4({5H)-ona

242-(4-butitfenil)pinmidin-4-l}-8,7-
dihidropirazolo]1,5-a]pirazin-4{5H)-
oha

AT A Ak 4L

N-{4{4-(4-0x0-4.,5,8,7-
tetrahidropirazolo]1,5-a]pirazin-2-
)pirimidin-2-il}-3-(triffuorometii)
fenillacetamida




- i

2-{2-{2-(2 4-diclorofenaxi)fenil]
pirimidin-4-i}-8,7-dihidropirazolo[1,5-
ajpirazin-4(5H)-ona

2244+ 2-hidroxietil)fenil] pirimidin-4-
il}-8,7-dihidropirazolo[1,5-a]pirazin-
4(5H)-ona

2-{2-(2.4,8-triclorofenil)pirimidin-4-il}-
8,7-dihidropirazolo{1,5-a])pirazin-
4(5H)-ona

327

N-{4-{4{4-0x0-4,5,8,7-
tetrahidropirazolo[1,5-a]pimzin-2-
ipirimidin-2-}-2<{triflucrometil)
fenillacetamida

242-(2-etil-8-metilfenil)pirimidin-4-il}-
6,7-dihidropirazolo]1,5-a}pirazin-
4(5H)-ona

329

2-{2-(2.4-dicioro-8-metitfenil)
pirimidin-4-il)}-8, 7-dihidropirazoiof1,5-
ajpirazin-4(5H)-ona

2-{2-{5-cloro-2-metoxifenil) pirimidin-
4118, 7-dihidropirazolof 1, 5-a]pirazin-
4(5H)-ona

331

2{2-{4-amino-3-clorofenil)pirimidin-4-
il)}-8,7-dihidropirazolol[1,5-a]pirazin-
4(5H)-ona

metil 4-metoxi-3-{4-(4-ox0-4,5,8,7-
tetrahidropirazolo{1,5-a]pirazin-2-)
pirimidin-2-lbenzoato

rEEEE e
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(-} 2-{2-<{4-isopropitfenil)pirimidin-4-i(}-
8,7-dihidropirazolo{1,5-a]pirazin-
4(5H4)-ona

34

() 2{2<(4-metoad-2,5-dimaetitfenil)
pirimidin-4-1i}-8,7-dihidropirazolo{1,5-
ajpirazin-4(5H)-ona

335

o 2-{2-(3-bromo-4-fiuorofenit)pirimidin-

4-il}-8,7-dihidropirazoto]1, 5-a]pirazin-
4(5H)-ona

2-4{2-(4-amino-3-fluorofenil)pirimidin-
41}-8,7-dihidropirazolo{1,5-a]pirazin-
4{5H)-ona

337

2-{2-(2-amino-4,5-dimetoxifenil)
pirimidin-4-}-8,7-dihidropirazolo{ 1,5~

ajpirazin-4(5H)-ona

242-{2-amino-8-metilfenil) pirimidin-
4-1-8, 7-dihldropirazolo{1, 5-ajpirazin-
4(5H)-ona

2{2-(4'-hidroxi-1,1"-bifenil-4-
il)pirimidin-4-il}-8,7-dihidropirazolo
[1,5-a]pirazin-4({5H)-ona

2{2-(1,1"-bifenii-2-il)pirimidin-4-il}-8,7-
dihidropirazolo[1,5-a]pirazin-4(5H)-
ona

M

o 2423, 5-dimetilfenil)pirimidin-4-l}-
8,7-dIhidropirazolof 1, 5-a}pirazin-
4(5H)-ona
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342

2-{2{4-cloro-2-(trtfluorometil)
fenil]pirimidin-4-i}-8,7-
dihidropirazolo[1,5-a]pirazin-4(5H)-
ona

2<{2{2-fluoro-3-(triflucrometil)fenil]
pirimidin-4-if}-8, 7-dihidropirazolo {1,5-
a]pirazin-4(5H)-ona

2-{2-f2-flucro-8-{trifluorometil)
fenifpirimidin-4-1}-8,7-
dihidropirazolo[1,5-ajpirazin-4(5H)-
ona

2-{242, 4-bis{trifluvorometil)fenil]
pirimidin-4-i}-8,7-dihidropirazolo[1,5-
ajpirazin-4(5H)-ona

2-{2{2, 6-bis(trifiuorometit)fenil]
pirimidin-4-i}-6, 7-dihidropirazolo{1,5-
aJpirazin-4(5H)-ona

2-{2-[2-fluoro-4-{triflucrometil)fenif]
pirimidin-4-f}-6, 7-dihidropirazolo[1,5-
ajpirazin-4(5H)-ona

2-{2-{2-fluoro-5-{trifluorometii)fenti}
pirimidin-4-ii}-8,7-dihidropirazolo{1,5-
a]pirazin-4(5H)-ona

349

2-{2{3-fluoro-5-{triflucrometil}fenil]
pirimidin-4-il}-8, 7-dihidropirazolo[1,5-
ajpirazin-4(SH)-ona

2-{2-{4-fluoro-2-{trifluorometil)fenil]
pirimidin-4-if}-8, 7-dihidropirazolo{1,5-
a]pirazin-4(5H)-ona




351

2-{2-{4-fluoro-3-{trifluorometil)
fenilpirimidin-4-il}-8,7-
dihidropirazolo[1,5-a]pirazin-4(5H)-
ona_

2-2-{2-ftuoro-8-fenoxifenil) pirimidin-
4-i}-8,7-dihidropirazolo[1,5-a)pirazin-
4{5H)-ona

2-{2-{2-fluoro-8-(4-flucrofenoxi)
feni]pirimidin-4-I}-8,7-
dinidropirazolo[1,5-a]pirazin-4(5H)-
ona

2-{2-{2-fluoro-8-{4-metiifencxi)
fenilpirimidin-4-il}-8,7-
dihidropirazolof1,5-a]pirazin-4(5H)-
ona

2-{2-{2-fluoro-8-{(4-metilbencil)oxi]
fenillpirimidin-4-l)-8,7-
dihidropirazolo{1,5-a]pirazin-4{5H)-
ona

2(2-{2{ (4-clorobencil)oxi}-8-
fluorofenil}pirimidin-4-1)-8,7-
dihidropirezolo[1,5-a]pirazin-4(5H)-
ona

357

2-(2-{2-fluoro-8-{(4-metitfenil)tio]
fenil)pirimidin-4-i1)-8,7-
dihidropirazolo|1,5-a]pirazin-4(5H)-
ona

2-(2-{2-{(4-clorofenil}tio]-6-
fluorofen}pirimidin-4-il)-8,7-
dihidropirazolo{1,5-a]pirazin-4(5H)-
ona

ESRAE AR ik dR g

2-{242-fluoro-6-(2,2,2-trifluoroetoxd)
feniljpirimidin-4-il}-8,7-
dihidropirazolo{1,5-a]pirazin-4(5H)-
ona




oo 8

2-{2-{2-{benciloxi)}-8- metoxifenil]
pirimidin-4-}-8, 7-dihidroplrazolo{1,5-
a)pirazin-4(5H)-ona

361

2-<{2-{2{(2-clorobenciloxi}-8-
metoxifenil}pirimidin-4-il)-8,7-
dihidropirazolo{ 1,5-a]pirazin-4(5H)-
ona

2-{2-{2-metoxi-8-2,2,2- trifluoroetaxd)
fenillpirimidin-4-il}-8,7-
dihidropirazolo[1,5-a]pirazin-4(5H)-
ona

2-{242-el0xi-8-(2,2,2-trifluoroetoxi)
fenit]pirimidin-4-il}-8,7-
dihidropirazolo[1,5-a]pirazin-4(5H)-
ona

2-{2{2-isopropoxi-8-(2, 2, 2-
trifluoroetod)fenillpirimidin-4-i1}-8,7-
dihidropirazolo{1,5-a]pirazin-4{5H)-
ona

2-{242-{feniltio)-5-(trifluorometil)
fenil)pirimidin-4-il}-8,7-
dihidropirazolo{ 1,5-a]pirazin-4(5H)-
ona

2-{2{4'<{pentiloxi)-1,1"-bifenil-4-l]
pirimidin-4-}-6, 7-dihidropirazolo[1,5-
ajpirazin-4{5H)-ona

387

2-2-(4"-hepti-1,1'-bifenll-4-il)
pirimidin-4-i}-8,7-dihidroplrazolo{1,5-
ajpirazin-4(5H)-ona

AT g S AR AL

24{2-(3,4,5-trifluorofenil)pirimidin-4-li}-
6,7-dihidropirazolof1,5-alpirazin-
4{5H)-ona
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22-{(4'-hexil-1,1'-bifenil-4-il)
pirimidin-4-}-8,7-dlhidropirazolof1,5-
ajpirazin-4(SH)-ona

371

370

2-{244'<{octlloxi)-1,1'-bifenil4-il]
pirimidin-4-Il}-8, 7-dihidropirazolo[1,5-
ajpirazin-4{5H)-cna

22-{4-octil-1, 1-bifenil-4-il)pirimidin-
4-1-8,7-dihidropirazolo{1,5-a]pirazin-
4{5H)-ona i

372

2-{2-(4-bromo-2,3,5,8-tetrafiucrofenil)
pirimidin-4-i[}-8,7-dihidropirazolo[1,5-
a]pirazin-4(5H)-ona

n

écldo 2-({2{4-(4-0x0-4,5,6,7-
tetrahidropirazolo[1,5-a]pirazin-2-ll)
pirimidin-2-ilffeniljtio)benzoico

374

2{2-{10,10-dloxido-8-0x0-8H-
tioxanten-3-il)pirimidin-4-iI}-8,7-
dihidropirazolo[1,5-a]pirazin-4(5H)-
ona

375

44140

2-{2{4~(4-pentilciciohex!)fenil]
pirimidin-4-i}-8,7-dihidropirazolo[1,5-
a]pirazin-4(5H)-ona

378

24{2-(4-terc-butiifenil)pirimidin-4-il}-
6,7-dihidropirazolo[1,5-a]pirazin-
4{5Hy-ona

an7

2-{2-{4-(benciloxi)fenillpirimidin-4-l}-
8,7-dihidropirazolo{1, 5-a]pirazin-
4{5H)-ona
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378

242423, 5-rifluorofenil)plrimidin-4-il-
8,7-dihidropirazoio]1,5-a]pirazin-
4{5H)-ona

e

2-{2{2-cloro-4-{trifiuorometil)fenil]
pirimidin-4-i[1-6, 7-dlhidropirazolof1,5-
alpirezin-4(5H)-ona

2-{2{41,3-oxazol-5-)fenil]
pirimidin-4-1i}-8, 7-dihidropirazolof1,5-
alpirazin-4(5H)-ona

381

2-{2{4-{dflucrometoxi)fenil] pirimidin-
4-il}-8,7-dihidropirazolo[1,5-a)pirazin-
4(bH)-ona

382

2{2-(4-hidroxi-7-metil-2,3-dihidro-1H-
inden-5-il)pirimidin-4-T1-8,7-
dihidropirazolo{1,5-a]pirazin-4(SH)-
ona

8

2-{2-2,6-bis(2,2,2-trifluoroetoxi)
fenifjpirimidin-4-11}-8,7-
dihidroplrazoio[1,5-a]pirazin-4(5H)-
ona

acido 5-metoxi-2{4-(4-0x0-4,5,6,7-
tetrahidropirazolo[1,5-a]pirazin-2-il)
_pirimidin-2-lbenzoico

24{2-{2-{]3{dimetilamino)propi]
amino}-8-fluoréfenil)pirimidin-4-I}-
8,7-dihidropirazolo[1,5-a}pirazin-

4({5H)-ona

2{2-(2-fluoro-8-piperidin-1-ilfeni)
pirimidin-4-il}-8,7-dihidropirazolo[1,5-
_a]pirazin-4(5H)-ona
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[387

2-{24{3-bromo-2,6-bis(2,2,2-
trifluoroetoxilfeniljpirmidin-4-il}-6,7-
dihidropirazolo{1,5-a)pirazin-4(5H)-
ona

2-{2{4'(hexiloxi)-1,1"-bifenil-4-l]
plrimidin-4-il}-8, 7-dihidropirazolof1,5-
alpirazin-4(5H)-ona_

2-{2{4'<(heptioxd)-1,1'-bifenil-4-I]
pirimidin-4-i[}-8,7-dihidropirazolo|1,5-
alpirazin-4(5H)-ona

22-(2-fluoro-5-metilfenil)pirimidin-4-
ii}-8,7-dihidropirazolof1,5-a]plrazin-
45H)-ona

391

242-(2-bromo-5-fluorofenil) pirimidin-
4-1}-8,7-dIhidropirazoiof1,5-a]pirazin-
4(5H)-ona

242-(2-\uoro-5-metoxifenil)pirimidin-
4-il}-8,7-dihidropirazolo[1,5-a]pirazin-
4(5H)-ona

24{2-(3-bromo-4-hidroxdfenil)
pirimidin-4-li}-8, 7-dihidropirazolof1,5-
alpirazin-4{5H)-ona

384

242-(3-bromo-4-metoxifenil)
pirimidin-4-il}-8, 7-dihidropirazolo[1,5-
_a)pirazin-4(5H)-ona

385

et grg’

242-{2-luoro-4,5-dimetoxifentl)
pirimidin-4-il}-8, 7-dihidropirazolo{1,5-
_a]pirazin-4(5H)-ona




-

242-{4-bromo-2-flucrofenil)pirimidin-
4-[}-8,7-dihidropirazolof1,5-a]pirazin-
4(5H)-ona

g|

2-2-{4-cloro-2-fluorofenil)pirimidin-4-
18, 7-dihidropirazolo[1,5-a] pirazin-
4(5H)-ona

2-{2-(4-cloro-3-fluorofenil)pirimidin-4-
I8, 7-dihidropirazolo[1,5-a]pirazin-
4(5H)-ona

2-{2-{9-oxo-8H-fluoren-4-il)pirimidin-

4-ii}-8, 7-dIhidropirazolo{1,5-ajpirazin-
4(5H)-ona

400

242-(9H-fluoren-4-il)pirimidin-4-11}-
8,7-dihidropirazolo{1, 5-a]pirazin-
45H)-ona

401

2-{2{4~{heptlioxd)feniljpirimidin-4-il}-
8,7-dihidropirazoio]1,5-a]pirazin-
4(5H)-ona

2-{2{4-(hexdloxi)feniflpirimidin-4-il}-
8,7 dihidropirazolo{1,5-a}pirazin-
4{5H)-ona

2-{2-{4-heptilfenit)pirimidin-4-}-6,7-
dihidroplrazolo{1,5-a]pirazin-4(5H)-
ona

2-{2{4-(pentiloxi)fenil]pirimidin-4-if}-
8,7-dihidropirazolo[1, 5-a]pirazin-
4(5H)-ona

"




Pcﬂuszoww% é)

2-{2-(5-bromo-2-fluorofenif) pirimidin-
4-1}-8,7-dihidropirazolo [1, 5-
a]pirazin-4(5H)-ona

2-{2-(5-bromo-2-hidroxifenil)
pirimidin-4il}-8,7-dihidropirazolo]1,5-
a]pirazin-4(5H)-ona

2{2-{5-bromo-2-metoxifenil)
pirimidin-4-(}-8, 7-dihidropirazolof1, 5
a] pirazin-4 (5H)-ona

2{2-{4'-metil-1,1"-bifenil-2-il)
pirimidin-4-}-8,7-dlhidropirazolo [1,
5-a) pirazin-4 (5H)-ona

2{2-{3-flucro-4-melitfenil) piimidin-4-
il|-8,7-dihidropirazolof1,5-a] pirazin-4
(6H)-ona

410

2{2-(2-cloro-4-metoxifenil) pidmidin-
4il}-8,7-dlhidropirazolof1,5-a]pirazin-
4{5H)}-ona

411

2{2+(3,5-di-terc-butil-4- hidroxifenit)
pirimidin-4-i[}-8,7-dihidropirazolo [1,5-
a] pirazin-4 (5H)-ona

412

24{2-{2-amino-3,5-diclorofenil)
pirimidin-4-il}-8, 7-dihidropirazolof1,5-
a] pirazin-4{5H}-ona

413

[2-(2-bromo-4-metifenil)pirimidin-4-
il}-8,7-dihidropirazolo[1,5-a]pirazin-
4(5H)-ona

414

FEREE € HTER

1<{4{4-(4-0x0-4,5,6,7-
tetrahidropirazoiof1,5-a]pirazin-2-l)
pirimidin-24ijfenil}-2-feniletano-
_1,2-diona
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(415

2-{2-2-(feniltio)fenil]pirimidin-4-il}-
8,7-dihidropirazolo[1,5-a]pirazin-4
(5H)-ona

418

N-buti-N'{4-metil-3-{4-(4-0x0-4.5,
6.7-tetrahidropirazolof1,5-a]pirazin-2-
il)pirimkdin-2-ifeniljurea

417

2-marfolin-4-il-N-{2-{4-(4-0x0-4,5.8,7-
tetrahidropirazolo]1,5-a]pirazin-2-
ilpirimidin-2-ifenijacetamida

418

242-{4-{I(4-bromo-3-maetilfenil)
amino)metilfeni)pirimidin-4-il}-8, 7-
dihidropirazolo[1,5-a]pirazin-4(5H)-
ona

419

24(2-{2-fluoro-8-{3-{triflucrometil)
fenaxilfenif}pirimidin-4il)-8,7-
dihidropirazolo[1,5-a]pirazin-4(5H)-
ana

d-terc-butil-N-{2-{4-(4-0x0-4,5,8,7-
teirahidropirazolo[1,5-a]pirazin-2-If)
pirimidin-2-
iNfenilbencenosulfonamida

421

2-{2{2-{4-cloro-2-metifenoxi)-6-
fluorofenifpirimidin-4-il}-8,7-
dihidropirazolo{1,5-a] pirazin-4(5H)-
ona

2{2-{pentaciorofenii)pirimidin-4-il}-
8,7-dihidropirazolo]1,5-alpirazin-
4(5H)-ona

423

242-{4-metoxi-7-metil-2,3-dihidro-1H-
inden-5-il)pirimidin-4-il}-8,7-
dihidropirazolo]1,5-a]pirazin-4(5H)-
ona
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242<(2-amino-4-metitfenil) pirimidin-
4-[}-8,7-dihidropirazolo{1, 5-
ajpirazin-4(5H)-ona

425

2-{2-{4-propaxtienif)pirimidin-4-I}-6,7-
dihidroplrazoiof1,5-a]pirazin-4(5H)-

24{2-(2-cloro-3,4-dimetoxifenil)
pirimidin-4-}-8,7-dihidropirazolo[1,5-
alpirazin-4(5H)-ona

4{4-{4-ox0-4,5,8,7-tetrahidropirazolo
[1,5-a]pirazin-2-i)pirimidin-2-il]
bencencsulfonamida

428

2-{2-(3.5-dibromafanil)pirimidin-4-il}-
8,7-dihidropirazolo[1,5-a]pirazin-4
(5H)-ona

429

2-{2-(2-amino-3, 5-dibromofenil)
pirimidin-4-i}|-8, 7-dihidropirazolo| 1,5
ajpirazin-4{5H)-ona

430

2-{2-(4-amino-2,5-difluorofenil)
pirimidin-4-il}-8,7-dlIhidroplrazolof1,5-
ajpirazin-4(SH)-ona

431

2-{2-{4-cloro-3-{trifluorometil)
fenifpirimidin-4-il}-8,7-
dihidropirazolo[1,5-a]pirazin-4(5H)-
ona

mp—

3J4-(4-0x0-4,5,6,7-tetrahidropirazolo
[1,5-a]pirazin-2-)pirimidin-2-i]
fenilalanina
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433 4

o 2-{2-(4'-amino-1, 1"-bifenil-4-l)
pirimidin-4-il]-8,7-dihidropirazolo{1,5-
apirazin-4(5H)-cna

434

2-{2-(2-fluoro-4-hidroxdfenil) pirimidin-
41}-8,7-dihidropirazolof1,5-a]pirazin-
4{5H)-ona

22-{4'{[(28)-2-metilbutiljoxi}-1,1"-
bifenil-4-i)pirimidin-4-il}-8,7-
dihidropirazolof1,5-a]pirazin-4(5H)-
ona

N-j4-{4{4-0x0-4.5,8,7-
tetrahidropirazolo]1,5-a]pirazin-2-l)
pirmidin-2-l}-2-{trifluorometod)
fanillacetamida

437

b 2-{2{4-amino-3-{trifluorometoxi)
fenillpirimidin-4-i}-8,7-
dihidropirazolo]1,5-a]pirazin-4{5H)-
ona

2-(2-{34(2-ox0-1,3-benzoxazol-
3(2H)- ijmetifffenillpirimidin-4-i)-8,7-
dihidropirazolo[1,5-a]pirazin-4(5H)-
ona

439

N-{4{4{4-0x0-4,5,8,7-
tetrahidropirazolo[1,5-a]pirazin-2-
i)pirimidin-2-ifenil}
metanosulfonamida

440

i)-8,7-dIhidropirazolof1,5-a]pirazin-
4(5H}ona

441

2-{2{4-(4-mercaptobenzoil)fenil]
pirimidin-4-il}-8, 7-dihidropirazolo{1,5-
ajpirazin-4(5H)-ona

é& 2-(2-{2-amino-5{1-hidrax-2-
(isopropilamino)etiiffenil}pirimidin-4-
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2-(2-{104{3-(4-hidroxipiperidin-1-il)
propil}-10H-fenotiazin-2-il) pirimidin-
4-il)-8,7-dihidropirazolo[1,5-a]pirazin-
4(5H)-ona

2-42-(3-fluoro-4-hidroxifenil) pirimidin-
4-1}-8,7-dihidropirazolo[1,5-a]lpirazin-
4(5H)-ona

2-{2-(3-fuoro-4-metoxifenil) pirimidin-
41118, 7-dihidropirazolo{1, 5-a]pirazin-
4(5H)-ona

445

2-{2-{4-(metilsulfonil)fenil] pirimidin-4-
if}-8,7-dihidropirazolo[1,5-a]pirazin-
4(5H)-ona

2-{2-{(4-pentifenil)pirimidin-4-i[}-8,7-
dihidropirazolo{1,5-a)pirazin-4(5H)-
ona

447

o 24{2-(5-cloro-2-hidroxifenil) pirimidin-
4118, 7-dihidropirazolo[1,5-a]pirazin-
4({6H)-ona

448

2-{22 6-dicioro-4-(triflucrometil)
fenillpirimidin-4-i}-8,7-
dihidropirazolo{1,5-a]pirazin-4(6H)-
ona

449

450

2-{2+(2,3-dihidro-1,4-benzodioxin-6-il)
pirimidin-4-il}-8, 7-dihidropirazoio[1,5-
ajpirazin-4{5H)-ona

w N-{2-atil-4{4-{4-0x0-4,58,7-
tetrahidropirazolo[1,5-a]pirazin-2-i)
rimidin-2-ilifenll}acetamida
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451

2-{242-{difluorometoxi)fenil] pirtmidin-
4-1}-8, 7-dihidropirazoio[1,5-a]pirazin-
4(5H)-ona

2-{2-(4-hidroxi-3,5-dimetifenil)
pirimidin-4-Il1-8,7-dihidropirazoio[1,5-
ajpirazin-4(5H)-ona

453

N-{2{4-{4-0x0-4,5,6,7-
tetrahidropirazolo[1,5-a]pirazin-2-II)
piimidin-2-ilifenil}acetamida

° 2-42-{4-cloro-2-hidroudfenil) pirimidin-
4-11-8,7-dihidroplrazolo{1,5-a]pirazin-
4(5H)-ona

455

2{2-(3-amino-4-hidroxifenil)
pirimidin-4-i}-8,7-dihidropirazolo[1,5-
a]pirazin-4(5H)-ona

o 2-{2{3-{difluorometoxi)fenil] pirimidin-
41}-8, 7-dihidropirazolo{1, 6-a]pirazin-
4(5H)-ona

2-{2{2,3-diflucro-4-{trifluorometil)
fenillpirimidin-4-il}-8,7-
dihidropirazolo[1,5-a)pirazin-4(5H)-
ona

[ 24243 4difluoro-5-(irifluorometif)
fenillpirimidin-4-if}-8,7-
dihidropirazolo[1,5-a]pirazin-4(5H)-
ona

2-{2-{3-fluoro-4-(trifluorometil)
fenilpirimidin-4-i}-8,7-
dihidropirazolof1,5-a]pirazin-4(5H)-
ona




s

2-{2{5-fluoro-2-{triflucrometil)
feniljpirimidin-4-il}-8,7-
dihidropirazolo{ 1, 5-a]pirazin-4(5H)-
ona

481

2{2+2,2,3,3-tetrafluoro-2,3-dihidro-
1,4- benzodicxin-6-il)pirimidin-4-il}-
8,7-dihidropiazolo[1,5-a]pirazin-
4(5H)-ona

2-(2-{2-{(trifluorometil)tio}fenil}
pirimidin-4-i)-8,7-dihidropirazolo{1,5-
a]pirazin-4{5H)-ona

[(trifiuorometil}iofenil}pirimidin-4-il)}-
6,7-dihidropirazolo[1,5-a]pirazin-
4(5H)-ona

2421, 7"-bfenl-3-)pirimidin-4-41}-8,7-
dihidropirazolo[1,5-a]pirazin-4(5H)-
ona

2-[2-(4-hidroxi-2,6-dimetitfenil)
pirimidin-4-#1}-8,7-dihidropirazolof1,5-
a]pirazin-4(5H)-ona

2-2-(2,3-dfuoro-4-hidroxifeni)
pirimidin-4-il}-8,7-dlhidropirazalof1,5-
a]pirazin-4{5H)-ona

2-{2-{2-propoxifenil)plrimidin-4-il}-8,7-
dihidropirazolo{1,5-a]pirazin-4(5H)-
ona

4{4-(4-ox0-4,5,6,7-tetrahidropirazolo
[1.5-a]pirazin-2-iNpirimidin-2-i-L-
fenilalanina
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4-{4-{4-ox0-4,5,6,7-tetrahidropirazolo
[1,5-a}pirazin-2-l)plrimidin-2-il}-D-
fenilalanina

470

a 2{2~(4-mercaptofenil)pirimidin-4-ll}-
8, 7-dlhidropirazolo[1,5-a]pirazin-
4(5H)-ona

(471

2-{2-{4-amino-3-{riflucromatil)feni]
pirimidin-4-il}-8, 7-dihidropirazolof1,5-
ajpirazin-4(5H)-ona

472

2-{243{ciclopentiloxi)-4-
metoxdfenijpirimidin-4-i}-6,7-
dihidropirazolo{1,5-a]pirazin-4(5H)-
ona

473

2-{2-{4-butil-2-metiifenil)pirimidin-4-il}-
6,7-dIhidropirazolof1,5-a)pirazin-
4(5H)-ona

474

2-{2-(5-amino-2-fiuorofenil)pirimidin-
4118, 7-dihidropirazolo[1,5-alpirazin-
4(5H)-ona

475

acido 4'{4-(4-ox0-4,5,8,7-
tetrahidropirezolo [1,5-a]pirazin-2-
if)pirimidin-2-il}-1, 1"-bifenil-4-
carbox(lico

476

ajpirazin-4(5H)-ona

477

2{2-(4"-butil-1,1"-bifenil-4-il) pirimidin-
4-i1}-8, 7-dihidropirazolo[1,5-a]pirazin-
4(5H)-ona

\b%d:z 2-{2-(4"-propi1,1"-bifeni--4-i)
pirimidin-4-il}-8,7-dihidroplrazolof1,5-
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478

écido 2{({4-{4-(4-0x0-4,5,6,7-
tetrahidropirazolo]1,5-a]pirazin-2-il)
pirimidin-2-illfenil}aminc)carbonil]
benzoico

479

2{2-(3,5-dibromo-2-hidroxifenil)
plrimidin-4-I}-8,7-dihidropirazolo{1,5-
a]pirazin-4(5H)-ona

480

clorhidrato de 2-(2-{3(3S)-1-
propllpiperidin-3-1] fen}pirimidin-4-
i}-8,7-dihidropirezoio]1,5-a]pirazin-
4(5H)-ona

481

2-(2-(4-(2-bromobenzoil)fenil]
pirimidin-4-(}-8,7-dihidropirazolo[1,5-
ajpirazin-4(5H)-ona

2-{2-{4-(3-bromobenzoil)fenii]
pirimidin-4-il}-8,7-dihidropirazolo[1,5-
a]pirazin-4{5H)-ona

2-{2-{4-{4-bromobenzoil)fenil]
pirimidin-4-il}-8, 7-dihidropirazolo{1,5-
a]pirmzin-4(5H)-ona

2-{2-{2-(2-bromobenzoil)fenil]
pirimidin-4-if}-8, 7-dihidropirazolo[1,5-
a]pirazin-4{5H)-ona

485

2-{2{2-{3-bromobenzoil}fenil]
pirimidin-4-}-8, 7-dihidropirazolof1,5-
ajpirazin-4(5H)-ona

2-2-{2-(4-bromobenzoil)fenil]
pirimidin-4-il}-8,7-dihidropirazolof1,5-
a]pirazin-4(5H)-ona

el

100
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2{2<(2-benzolifenil)pirimidin-4-i}-8,7-
dihidropirazolo[1,5-alpirazin-4(5H)-
ona

488

N-acetil-4-{4-{4-0x0-4,5,8,7-
tetrahidropirazolo{1,5-a]pirazin-2-il)
piimidin-2-ill-L-fenilalanina

2-{2<(2-bromo-4-ftucrofenil)pirimidin-

4-1}-8,7-dihidropirazolo[1,5-a]pirazin-
4(5H)-one

490

2-{2-{5-bromo-2-clorofenil)pirimidin-4-
if}8, 7-dlhidropirazolof1,5-a]pirazin-
4(5H)-ona

491

242+(2,5-dibromofenil)pirimidin-4-il}-
8,7-dihidropirazolo[1,5-a]pirazin-
4(5H)-ona

2{2+(3,5-dibromo-4-metilfenil)
pirimidin-4-1}-8,7-dihidropirazolof1,5-
ajpirazin-4(5H)-ona

493

2-{2{2<{octiloxd)fenil]pirimidin-4-il}-
8,7-dinidropirazolo{1,5-a]pirazin-
4(5H)-ona

454

2-{2{4{3,5-bis{trifluorometil)
fenoxiffenilpirimidin-4-il)-8,7-
dihidropirazolo[1,5-a]pirazin-
4(5H)-ona

495

2-{4-bromo-2-{4-{4-0x0-4,5,6,7-
tetrmhidropirazolo]1,5-a]pirazin-2-il)
pirimidin-2-i)fencxdlacetamida

¢ e LELT Y

101
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496

2-{2-{2 2-difluoro-1,3-benzodioxol-5-
ipirimidin-4-il}-8, 7-dihidropirazolo
[1,5-a)pirazin-4(5H)-ona

497

242-(10H-fenctiazin-3-l)pirimidin-4-
ii}-8,7-dIhidropirazolof1,5-a]piraxin-
4(5H)-ona

498

222, 5-dihidroxdifenipirimidin-4-if}-
8,7-dihidroplrazoio[1,5-a]pirazin-
A(5H)-ona

499

2{2-{4-propilfenil)pirimidin-4-ii]-8,7-
dihidropirazolo[1,5-a]pirazin-4(5H)-
ona

2{2-{4-hexifenil)pirimidin-4-i}-8,7-
dihidropirazolo[1,5-a]pirazin-4(5H)-
ona

501

2-{2-{4-octifenil)pirimidin-4-il}-8,7-

dihidropirazolo{1,5-a}pirazin-4(5H)-
ona

2{2-(4"-elil-1,1'-bifenil-4-1l) pirimidin-
4}-8,7-dihidropirazolo[1,5-a]pirezin-
4(5H)-ona

2-{244-(4-butiiciclohexil)fenil]
pirimidin-4-if}-8, 7-dihidropirazoio{1,5-
ajpirazin-4(5H)-ona

¢ EordRdg

metil 2-hidroxi-5-[4-{4-0x0-4,5,8,7-
tetrahidropirazolo]1,5-a]pirazin-2-
il}pirimidin-2-benzoato

102
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2-{2-(2,3-dIhidro-1-benzofuran-5-
ipirimidin-4-1}-8,7-
dihidropirazolo[1,5-a]pirazin-4(5H)-
ona

2-2-(2-cloro-4-metilquinolin-3-
il)pirimidin-4-il}-8, 7-dihidropirazolo
[1,6-a]pirazin-4(6H)-cna

2-{2{4-(hidroximetil)fanil] pirimidin-4-
-8, 7-dihidropirazolo[1,5-a]pirazin-
4(5H)-ona

&cido 2-{({3{4-{4-0x0-4,5,6,7-
tetrahidropirazolof1,5-a]pirazin-2-il)
pirimidin-2-ilifeniljamino)carbonil]
banzolco

(g

acido ({4-{4-(4-0x0-4,5,6,7-
tetrahidropirazolo[1,5-a]pirazin-2-i)
pirimidin-2-il} bencilitio)acético

510

N-{3{4{4-0x0-4,5,6,7-
tetrahidropirazolo]1,5-a]pirazin-2-II)
pirimidin-2-liifenillacetamida

2{2-{1-oxo0-1,3-dihidro-2-benzofuran-
§- il)pirimidin-4-i}-8,7-dihidropirazolo
[1,5-a]pirazin-4(5H)-ona

512

N-acetil-3-J4-(4-0x0-4,5,8,7-
tetrahidropirazolo[1,5-a]pirazin-2-
if)pirimidin-2-il] fenilalanina

513

4-{4-(4-ox0-4,5,8,7-tetrahidropirazolo
[1,5-a]pirazin-2-il)pirimidin-2-}-L-
fenllalanina

103
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(514

2-{2{4~(benciloxd)-3-metoxifenil]
pirimidin-4-il}-8, 7-dihidropirazolo]1,5-
ajpirazin-4(5H)-ona

515

242-(3-etoxd-4-hidroxifenil) pirimidin-
4-il}-8,7-dihidropirazolo[1,5-alpirazin-
4{5H)-ona

516

2-(2{4-(benclioxi)-3-stoxifenll]
pirimidin-4-i}-8, 7-dihidropirazolo[1,5-
alpirazin-4(5H)-ona

2{2-{4-bromo-2,6-difluorofenil)
pirimidin-4-il}-8,7-dihidropirazolo[1,5-
ajpirazin-4(5H)-cna

518

2-{2{2-(2- metoxibenzoil)fenif)
pirimidin-4-il}-8, 7-dihidropirazolo{1,5-
alpirazin-4(5H)-ona

510

2-{2{3{2-metoxibenzoll)fenil]
pirimidin-4-il}-8, 7-dihidropirazolo[1,5-
a]pirazin-4{5H)-ona

2-{2{4-(2- metoxibenzoil)fenil]
pirimidin-4-il}-8, 7-dihidropirazolof1,5-
ajpirazin-4(5H)-ona

2-{2{2-(3-metcadbenzoil)fentl]
pirimidin-4-}-8, 7-dIhidropirazolof 1,5~
a]pirazin-4(5H)}-ona __

£l e e Y dy

2-{243-(3-metoxibenzoil)fenil]
pirimidin-4-i)-8,7-dihidropirazolof1,5-
a]pirazin-4(5H)-ona

104
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2-{244~(3-metoxibenzoll)fenil]
pirimidin-4-I[}-6, 7-dihidropirazolo[1,5-
a]pirazin-4{5H)-ona

2-(2{2-{4-metoxibenzoil)fenil]
pirimidin-4-l}-8, 7-dihidropirazolo{1,5-
ajpirazin-4{5H)-ona

2-{2{3-{4-metoxibenzoil)fenil]
pirimidin-4-i}-8, 7-dihidropirazolo{1,5-
a]pirazin-4(5H)-ona

2-{2{4-{4- metoxibenzoil}fenil]
pirimidin-4-il}-6,7-dihidropirazolof 1,5-
gjpirazin-4{5H)-cna

2-{2{2-{dimetilamino)fenil] pirimidin-
41}-8, 7-dihidropirazolo[1,5-a]pirazin-
4(5H)-ona

22-(2-morfolin-4-ifenil)pirimidin-4-il}-
8,7-dihidropirazolo[1,5-a]pirazin-
A{5H)-ona

2{2-(2-arepan-1-ifenil)pirimidin-4-il}-
8,7-dihidropirazolo{1,5-a]pirazin-
4{6H)-ona

B

2-{2{2-{ciclopropilmetoxifenil]
pirimidin-4-i[}-8, 7-dihidropirazolo|1,5-
a]pirazin-4(5H)-ona

14838 4 ¢ ed

2-{2<(4'-bromo-1, 1'-bifenil-2-il)
pirimidin-4-il}-8,7-dihidropirazolo{1,5-
apirazin-4(5H)-ona
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2-{2-(4'-bromo-1,1"-bifenil-3-il)
pirimidin-4-1}-8,7-dihidroplrazoio[1,5-
ajpirazin4(5H)-ona

2-{244-{1,3-benzotiazol-2-il)fenil]
pirimidin-4-if}-8, 7-dihkiropirazolo[1,5-
ajpirazin-4(5H)-ona

olil 4'{4-(4-0x0-4,5,8,7-
tetrahidropirazolof1,5-a]pirazin-2-il)
pirimidin-2-il}-1, 1'-bifenil-4-carboxilato

etil 4'{4-(4-ox0-4,5,8,7-
tetrahidropirazolo{1,5-a]pirazin-2-il)
pirimidin-2-il}-1,1"-bifenil-3-carboxdlato

etil 2'j4-(4-0x0-4,5,6,7-
tetrahidropirazalo{1,5-a]pirazin-2-1)
pirimidin-2-i1-1,1'-bifenil-3-carbosdlato

637

1-{3-{4-{4-0x04,5,8,7-
tetrahidropirazolo [1,5-a]pirazin-2-
if)pirimidin-2-fenil}-2-feniletano-1,2-
diona

538

1-{2{4-{4-0x0-4,5,8,7-
tetrahidropirazolo [1,5-a]pirazin-2-)
pirimidin-2-illfenil}-2-feniletano- 1,2-
diona

oti oxo{2{4-(4-0x0-4,5,6,7-
tetrahidropirazolo{1,5-a]pirazin-2-1)

pirimidin-2-ilifenifjacetato

etil :o{3{4-{4-0x0-4,5,6,7-
tetrahidropirazolo[1,5-a]pirazin-2l)
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541

otil oxo{4-{4-(4-0x0-4,5,6,7-
tetrahidropirazolo[1,5-a]pirazin-2-il)
pirimidin-2-iilfeniljacetato

"l

2-{2{2-fluoro-8-(2-fluorobanzoil)
fenifjpirimidin-4-i[}-8,7-
dihidropirazolof1,5-a]pirazin-4(5H)-
ona

2-{2{2-{trifluorcacetil)fenil] pirimidin-
4-1}-8,7-dihidropirazolo[1,6-a]pirazin-
4(5H)-ona

2-{2{3-{irifluocroacstil)fenil] piimidin-
4-}-8, 7-dihidropirazolof1,5-a]pirazin-
4(5H)-ona

2-{2-{4-{trifluorcacetil)fenil] pirimidin-
4}-8,7-dihidropirazolo{1,5-a]pirazin-
4(5H)-ona

2-[2-(4-piperazin-1-ifenii)pirimidin-4-
if-8,7-dihidropirazolof1,5-a]pirazin-
4{5H)-ona

547

2-{2{3(hidroximetil)fenil] pirimidin-4-
if-8,7-dihidropirazolof 1,5-a]pirazin-
4{5H)-ona

2-{2{2-(benciloxi}-5- bromofenil}
pirimidin-4-i}-8, 7-dihidropirazolo{ 1,5-
ajpirazin-4(5H)-ona

549

Sl R

2-{2-(3-cloro-4-hidroxifenil) pirimidin-
418, 7-dIhidropirazolo[1,5-a]pirazin-
4(6H}-ona

107
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2-42-(4-fuoro-3-metaxifenil) pirimidin-
4}-8,7-dihidropirazolo[1, 5-a]pirazin-
4(5H)-ona

551

2-{2-{4-(1 H-pirazol-3-il)fenil]
pirimidin-4-ii}-8, 7-dihidropirazolo[1,5-
ajpirazin-4{5H)-ona

242-(5-cloro-2-fluorofenil)pirimidin-4-
1i}-8,7-dihidropirazoiof1,5-a]pirazin-
4{SH)-ona

2-{2{2-metil-4-{triflucrometoxi)
fenillpirimidin-4-}-6,7
dihidropirazolo{1,5-a]pirazin-4{5H)-
onha

554

2-{2{3-cloro-4-{rifluorometoxi)
fanipirmidin-4-1)-8,7
dihidropirazolo[1,5-a]pirazin-4(5H)-
ona

2-{2{3-fluoro-2-{triflucrometil)fenil]
pirimidin-4-il}-8, 7-dihidropirazolo[1,5-
apirazin-4(5H)-ona

2-{24{4-metod-3-(triflucrometil)
fenipirimidin-4-}-8,7-

dihidropirazolof 1,5-a]pirazin-4(5H)-
ona

2-{2-{2-melil-3{trifluoromaetil)
fenllplrimidin-4-il}-8,7-
dihidropirazolo]1,5-a]pirazin-4{5H)-
ona

2-f2{2-mefil-5{triflucrometil)
fenillpirimidin-4-il}-6,7-
dihidropirazolof 1,5-a]pirazin-4(5H)-
ona

550

GRS

2-{2{3-metil-5<(trifluorometil)
fenlljpirimidin-4-il}-8,7-
dihidropirazolo]1,5-a]pirazin-4(5H)-
ona
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2-{2{4-meiil-2-{iriflucrometil)
fenilpirimidin-4-il}-6,7-
dihidropirezolo{1,5-a]pirazin-4(SH)-
ona

561

2-{2-{4-metil-3-(triflucromaetil)
fenli]pirimidin-4-i-6,7-
dihidropirazolo[1,5-a]pirazin-4(5H)-
ona

2242, 4-difluoro-5-(iriflucrometil)
fanil] pirimidin-4-}-8,7-
dihidropirazolo[1,5-a]pirazin-4(5H)-
ona

2-{242 5-difluoro-4-{(trifiuoromedil)
fenil)pirimidin-4-}-68,7-
dihidropirazolo[1,5-a]pirazin-4(5H)-
ona

2-{2{3,5-difluoro-4-{trifluorometil)
fenillpirimidin-4-il}-6,7-
dihidropirazolo[1,5-a]pirazin-4(5H)-
ona

g

2424, 5-difluoro-2-{trifluorometil)
fenilpirimidin-4-il}-8,7-
dihidropirazolof1,5-a]pirazin-4(5H)-
oha

2-(2{4-{(trifluorometil)sulfonil]
fenifipirimidin-4 i)-6,7-
dihidropirazolo{1,5-a)pirazin-4(5H)-
ona

3Ha-{4-00-4.58.7-
tetrahidropirazolo]1,5-a]pirazin-2-
)pirimidin-2-i}-D-fenilalanina

clorhidrato de 2-{2-{5-amino-2-
fluorofenil)pirimidin-4-il}-8,7-
dihidropirazolo[1,5-a]pirazin-4(5H)-
ona

109
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242-(3-cloro-4-hidroxi-5-
metoxdfenil)pirimidin-4-il}-8, 7-
dihidropirazolo][1,5-a]pirazin-4(5H)-
ona

670

2-(2-3{(dimetilamino)metil}-1H-indoi-
5-Hijpirimidin-4-il)-8,7-
dihidropirazolo[1,5-a}pirazin-4(5H)-
ona

W 2-{2{4-{4-cloro-3-fluorofenoxi)
feniplrimidin-4-i}-8,7-

dihidropirazolo{1,5-a]pirazin-4(5H)-
ona

| 571

672

W 2-{244~(2,4-dimetitfencod)feni]
pirimidin-4-1}-8,7-dihidropirazolo[1,5-
ajpirazin-4{5H)-ona

573

2{4-(4-ox0-4,5,6, 7-tetrahidropirazolo
[1,5-a]pirazin-2-il)pirimidin-2-{}-D-
fenilalanina

574

2-{4{4-0x0-4,5,8,7-tetrahidropirazolo
[1,5-a]pirazin-2-il)pirimidin-2-IH.-
fenilalanina

676

3H4-{4-0x0-4,5,8,7-
tetrahidropirazolo[1,5-a]pirazin-2-i)
pirimidin-2-ji}-L- fenilalanina

576

V%D_{ 2-{2-{2-bromo-5-metoxifenil)
pirimidin-4-il}-8,7-dihidropirazolo[1,5-
alpirazin-4(5H) ona

577

2-42-{4-amino-3-bromofenil)pirimidin-
4-il}-8,7-dihidropirazolo1,5-a]pirazin-
4(5H)-ona

110
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(678

N-{2-cloro-5-{4-(4-0x0-4,5,8,7-
tetrahidropirazolof1,5-ajpirazin-2-Il)

plrimidin-2-ifenijacetamida

579

N-{2-cloro-4-{4-(4-ox0-4,5,6,7-
tetrahidropirazolo{1,5-a]pirazin-2-il)
pirimidin-2-ljfenil}acetamida

2-{244~(aminometil)fenil]pirimidin-4-
i}-8, 7-dihidropirazolo{1,5-a]pirazin-
4(5H)-ona clorhidrato

501

2-{23,4-bis(benclioxi)fenil] pirimidin-
4-il}-8, 7-dihidropirazolo[1,5-a]pirazin-
4(5H)-ona

N-aceti-3{4-(4-0x0-4,5,8,7-
tetrahidropirazolo[1,5-a]pirazin-2-il)
pirimidin-2-iH.-fenilalanina

444-(4-0x0-4,5,8,7-tetrahidropirazolo
[1,5-a)pirazin-2-il)pirimidin-2-il]
fenilalanina

2-{2-(6-hidroxi-2-naftil)pirimidin-4-if-
8,7-dinidropirazolo[1,5-a]pirazin-
4(5H)-ona

2-(2-{4-{3-{triffluorometilyfencxd]
fenil}pirimidin-4-i1)-8,7-
dihidropirazoio[1,5-a]pirazin-4(5H)-
ona

2-(2-{4-{(4-clorobencil)oxiffenil}
pirimidin-4-11)-8,7-dihidropirazolof1,5-
a]pirazin-4(5H)-ona

11




N

AH°

L

2-{2{2-{4-metoxifencx)fenil]
pirimidin-4-il}-8,7-dihidropirazolo [1,5-
ajpirazin-4(5H}-ona

clorhidrato de 2-{2-{4-piperazin-1-
ifenll)pirimidin-4-l}-8,7-
dihidropirazolo[1,5-alpirazin-4({5H)-
ona

2-2-{4-amino-3-metil fenil) piimidin-
4-i1}-8,7-dihidropirazolo{1,5-a]pirazin-
4(5H)-ona

N-{4-metilfenil}-2-{2-{4-(4-oxo-
4,5,8,7- tstrehidropirazolo[1,5-a]
plrazin-2-il)pirimidin-2-ilifenoxi}
acetamida

501

2-{2{4-{4-0x0-4,5,8,7-
tetrahidropirazolo]1,5-a]pirazin-2-i)
pirimidin-2-ilfenoxi}-N-
fenilacetamida

clorhidrato de 2-{2-{4'-{aminometil)-
1,1"-bifenil-2- Npirimidin-4-il}-6,7-
dihidropirazolo [1,5-a]pirazin-4(5H)-
ona

2-{2{2-{2-feniletll)fenilpirimidin-4-il}-
6,7-dihidropirazolo[1,5-a]pirazin-
4(5H)-ona

2{2-(3-cloro-5-etaxi-4-
hidroxifeniijpirimidin-4-i}-8,7-
dihidropirazolo[1,5-a]pirazin-4(5H)-
ona

E LR Ak o

2-{2-{2-(bencilaxd)-3-metoxifentl]
pirimidin-4-if}-8, 7-dihidropirazolo{1,5-
a]pirazin-4(5H)-ona

112
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2-{4{4-{4-0x0-4,56,7-
tatrahidropirazolo]1,5-a]pirazin-2-il)
_pirtmidin-2-ilfenoxlacetamida

2-{2<(4-etoxi-3-metoxifenil) pirimidin-
41}-8,7-dihidropirazolof1,5-a]pirazin-
4{5H}-ona

2{2-(3-metoxi-4-propoxifenl)
pirimidin-4-1}-8, 7-dlhidropirazolo{1,5-
a]pirazin-4(5H)-ona

2-2-{4-butoxi-3-metoxifenil) pirimidin-
4-1}-8,7-dlhidropirazolo{1,5-a]pirazin-
4(5H)ona _

2-{2{4-{2-hidroxietoxd)-3-
metoxifeni(]pirimidin-4-i}-8,7-
dihidropirazolo{1,5-a]plrazin-4{5H)-
ona

601

2-metoxi-4-{4-(4-ox0-4,5,6,7-
tetrahidropirazolo[1,5-a]pirazin-2-il)

pirimidin-2-illfenilbenzoato

2-[2-(4-lsopropoxi-3-meatoxifenil)
pirimidin-4-if}-8,7-dihidropirazolo1,5-
a]pirazin-4(5H)-ona

2-(2-{4-{(2.4~diclorobencil)oxi}-3-
metoxifenfiipirimidin-4-)-6,7-
dihidropirazolo[1,5-a]pirazin-4(5H)-
ona

2-{2-{4{(2-clorobencil)oxi}-3-
metoxifenil}pirimidin-4-1)-8,7-
dihidropirazolo{1,5-a]pirazin-4(5H)-
ona

JE 4444

acido 4-{{2-metoxi-4-{4-(4-ox0-
4,5,8,7- tetrahidropirazolo[1,5-
ajpirazin-2-|I) pirimidin-2-
Ifenoxi}metijbenzolco
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2{2-(3-etoxi-4-metoxifenil) pirimidin-
441}-8, 7-dihidropirazolo{1,5-a]pirazin-
4(5H)-ona

607

2-{2-(3.4-distoxifenipiimidin-4-il}-8,7
dihldropirazalo[1,5-a]pirazin-4(SH)-
ona

24{2-(3-etoxi~4-propoxifenil) pirimidin-
4-i}-6,7-dIhidropirezolo[1,5-alpirazin-
4(5H)-ona

2{2-(4-butoxi-3-stoxifenil) pirimidin-
4-i1}-8,7-dihidropirazolo[1,5-alpirazin-
4(5H)-ona

810

2-{2{3-etoxi-4-(2-hidroxietox)
feniljpirimidin-4-l}-8,7-
dihidropirazolo{1,5-a]pirazin-4(5H)-
ona

611

2-etoxi-4-{4-(4-0x0-4,5,8,7-
tetrahidroplrazolof1,5-a]pirazin-2-1)
pirimidin-2-lifenilbenzoato

812

2-{2-(3-etoxi-4-isopropaxifenil)
pirimidin-4-il}-8,7-dihidropirazolo[1,5-
alpirazin-4{5H)-ona

613

2-(2-{4{(2.4-dIclorobencil)oxi}-3-
etoxifenifjpirimidin-4-il)-8,7-
dihidropirazolo{1,5-a)pirazin-4(5H)-
ona

614

2-(2-{4-{(2-clorobencil)oxi}-3-
etoxifenil}pirimidin-4-il)-8,7-
dihidropirazolo[1,5-a]pirazin-4(5H)-
ong

44
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615

2-{2-metoxi-4-{4-{4-0x0-4,5,8,7-
tetrahidropirazolof1,5-a]pirazin-2- il)
pirimidin-2-ilfencxd}-N-
fenilacetamida

616

N-bencil-2-{2-metoxi-4-{4-{4-ax0-
4,5,6,7- tetrahidropirazolo[1,5-a]
pirazin-2-l)pirimidin-2-
ilfenaxijacetamida

617

2-{2-metdxi-4-{4-(4-0x0-4,5,8,7-
tetrahidropirazoio[1,5-a]pirazin-2-
Mpirimidin-2-ilfenoxi}-N-(2-
feniletil)acetamida

618

2-{2-metoxi-4-{4-(4-0x0-4,5,6,7-
tetrahidropirazoto{1,5-a]pirazin-2-
i)pirimidin-2-il)fenoxd}-N-(2-
metilfenil)acetamida

619

2-{2-metoxi-4-{4-{4-0x0-4,5,6,7-
tetrahidropirmzolo]1,5-a)plrazin-2-
Npirimidin-2-ilffancoxi}-N-{4-
metilfeniljacatamida

242-metoxd-4-{4-(4-0x0-4,5,6,7-
tetrahidropirazolof1,5-a]pirazin-2- i)
pirimidin-2-ilfenoxd)}-N-(2- .
metoxifenil}acetamida

621

4{({2-metod-4-{4-(4-0x0-4,5,6,7-
tetrahidropirazolo{1,5-a]pirazin-2-il)
pirimidin-2-lfenmxd}aceti)amino]
benzroatin

2-{2-metoxi-4-{4-(4-0x0-4.5,6,7-
tetrahidropirazolo[1,5-a]pirazin-2-1)
pirimidin-2-iilfancxd)}-N,N-
difenilacetamids

623

2-{2-metoxi-4-{4-(4-0x0-4,5,8,7-
tetrahidropirazoio[1,5-a]pirazin-2-l)
pirimidin-2-fencxd}-N-1-
naftilacetamida

118
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2{2-metoxi-4-{4-{4-0x0-4,5.8,7-
tetrahidroplrazolo]1,5-a]pirazin-2-
{i)pirimidin-2-iffenoxi}-N-{3-
{tiflucrometil)fenillacetamida

acido 4-{({2-meloxi-4-[4-(4-ox0-
4,5,8,7-strahidropirazolo{1,5-
ajpirazin-2-il) pirimidin-2-
ilffenoxijacetil}amino] benzoico

2-{2-metoxd-4-{4-{4-0x0-4,5,8,7-
tetrahidropirazolo[1,5-a]pirazin-2-
il)pirimidin-2-illfenoxijacetamida

827

22-etoxi-4-{4-(4-0x0-4,5,8,7-
tetrahidropirazolof[1,5-a]pirazin-2-it)
pirimidin-2-ilffenaxi}-N-
fenilacetamnida

N-bendll-2-{2-etoxi-4-{4-(4-ox0-

4,5,8,7- tetrahidropirazolof1,5-a]
pirazin-2- il)pirimidin-2-ilfenoxi}
acetamida

620

2-{2-etoxi-4-{4{4-0x0-4,5,8,7-
tetrahidropirazolo{1,5-a]pirazin-2- il)
pirimidin-2-ilffencxi}-N-{2-
fenlistiljacetamida

2-{2-atoxi-4-{4-{4-0x0-4,5.6,7-
tetrahidropirazolo{1,5-a]pirazin-2-il)
pirimidin-2-fenoxi}-N-(2-
metilfenillacetamida

631

2-{2-etoxi-4-{4-(4-0x0-4,5,8,7-
tetrahidropirazolo[1,5-a]pirazin-2-il)
plrimidin-2-lfenaxi}-N-{(4-
metilfenillacetamida

2{2-etoxi-4-{4-{(4-0x0-4,5,6,7-
tetrahidropirazolo]1,5-alpirazin-2-i)
pirimidin-2-i)fenoxi}-N-(2-
metoxifenillacetamida
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Etil 4-{({2-etoxi-4-{4-{4-0x0-4,5,8,7-
tetrahidropirazoiof1,5-a]pirazin-2-i)
pirimidin-2-iltfenaxd}acetil}amino]
banzoato

634

2{2-etoxi-4{4-{(4-0x0-4,5,6,7-
tetrahidropirazolo{1,5-a]pirazin-2-il)
pirimidin-2-iljfenoxi}-N-1-
nafilacetamida

2-{2-etoxi-4-{4-(4-0x0-4,5,8,7-
tetrahidropirazolo{1,5-ajpirazin-2-il)
pirimidin-2-iffenoxi}-N-{3-
(trifluorometif)fenillacetamida

2-{2-gtoxi-4-{4-(4-0x0-4,5,8,7-
tetrahidropirazolo{1,5-a]plrazin-2-il)
pirimidin-2-liifenoxi}acetamida

637

24{2-{3-cloro-4,5-dimetoxifenil)
pirimidin-4-il}-8, 7-dihidropirazolo|1,5-
_ajpirazin-4{5H)-ona

2-2-(3-cloro-4-etoxi-5-
metoxifenil)pirimidin-4-I[-8,7-
dihidropirazolo[1,5-a]pirazin-4(5H)-
ona

2{2-{3-cloro-5-metoxi-4-
propoxifenil)pirimidin-4-i}-8,7-
dihidropirazolo{1,5-a]pirazin-4{5H)-
ona

2{2-(4-butoxi-3-cloro-5-
metoxifenil)pirimidin-4-i(}-8,7-
dihidropirazolo[1,5-a]pirazin-4{5H)-
ona

6841

FEEds ey

2-cloro-8-metoxi-4-{4-(4-0x0-4,5,8,7-
tetrahidropirazolof1,5-a]pirazin-2-i)
pirimidin-2-illfenil banzoato
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[2«{3-cloro-4-isopropoxi-5-
metoxfenil)pirimidin-4-il}-8,7-
dihidropirazolo1,5-ajpirazin-4(5H)-
ona

2-{2{4-{benciloxi)}-3-cloro-5-
metoxifenil]pirimidin-4-il}-8,7-
dihidropirazolof1,5-a)pirazin-4(5H)-
ona

2-(2-{3-claro-4-{(2-clorobencil)axi}-5-
metoxtfenifipirimidin-4-)-8,7-
dihidropirazolo[1,5-a)pirazin-4(5H)-
ona

2-{2-(3-cloro-5-etoxi-4-
metaxdfenll)pirimidin-4-il}-8,7-
dihidropirazolo[1,5-a]pirazin-4(5H)-
ona

2{2-(3-cloro-4,5-dietoxifenil)
pirimidin-4-}-8,7-dihidropirazolof1,5-
a]pirazin-4(5H)-ona

047

242-{3-cloro-5-atoxi-4-propoxifenil)
pirimidin-4-i}-8,7-dihidropirazolo[1,5-
ajpirazin-4(5H)-ona

2-2-{4-butoxi-3-cloro-5-atoxifenil)
pirimidin-4-il}-8,7-dihidropirazolo{1,5-
a]pirazin-4(5H}-ona

640

2-{2{3-cloro-5-etoxi-4-{2-
hidroxietoxijfenil)pirimidin-4-i}-8,7-
dihidropirazolo{1,5-a]pirazin-4(5H)-
onha

FEEEErEss

2-cloro-8-etoxi-4-{4-(4-ox0-4,5,8,7-
tetrahidropirazolo]1,5-a]pirazin-2-il)
pirimidin-2-lilfenlibenzoato
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851

2{2-{3-cloro-5-etoxi-4-
isopropoxdfenil)pirimidin-4-(}-6,7-
dihidropirazolof1,5-a]pirazin-4(5H)-
ona

2-{2-j4-{benciloxi)-3-cloro-5-
etoxdfenillpirimidin-4-i}-6, 7-
dihidropirazolo{1,5-a]pirazin-4(5H)-
ona

2-(2{3-cloro-4{(2 4-diclorobencil)
oxi}-5-etoxifeniRpirimidin-4-1)-8,7-
dihidropirazolo{1,5-a]pirazin-4(5H)-
ona

2-(2-{3-cloro-4{(2-clorobencil)oxi]-5-
etoxifenilpirimidin-4-il)-8,7-
dihidropirazolo[1,5-a]pirazin-4(5H)-
ona

${14

acido 4-{{2-cloro-6-etoxi-4-{4-{4-ox0-
4.5,6,7- tetrahidropirazolo[1,5-a]
pirazin-2-l)pirimidin-2-ilfenoxi}
metil)benzoico

24{2-{3-bromo-4,5- dimetoxifenil)
pirimidin-4-il}-8,7-dihidropirazolo{1,5-
a]pirazin-4(5H)-ona

2-{2-{3-bromo-4-etoxi-5-metoxifenil)
pirimidin-4}-8,7-dihidropirazolo[1,5-
ajpirazin-4(5H)-ona

2-{2-(3-bromo-5-metoxi-4-
propoxifenii)pirimidin-4-i}-8,7-
dihldropirazolo]1,5-a]pirazin-4(5H)-
ona

2{2-(3-bromo-4-butoxd-5-
metoxifenil)pirimidin-4-il}-8,7-
dihidropirazolo{1,5-a])pirazin-4(5H)-
ona
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2-b 4-{4-ox0-
4.5,8,7- tetrahidropirazolo[1,5-
a]pirazin-24l) pirimidin-2-

ifeniibenzoato

681

242-(3-bromo-4-isopropoxi-5-
metoxifenil)pirimidin-4-i}-8,7-
dihldropirazolof 1,5-a]pirazin-4(5H)-
ona

22-{3-bromo-4-(2,4-diclorobenci)

oi}-5-metoxifenil)pirimidin-4-il)-8,7-
dihidropirazolo[1,5-a)pirazin-4(5H)-
ona

663

2-(2-{3-bromo-4-{(2-clorobencil)oxl}-
S-metoxifeniljpirimidin-4-)-8,7-
dihidropirazolo[1,5-a]pirazin-4(5H)-
ona

242-cloro-8-metnxi-4-{4-{4-ox0-
4,5,6,7- tetrahidropirazolo{1,5-a]
pirazin-2-il)pirimidin-2-ilfencxd}-N-
fenilacetamida

2-{2-cloro-8-metoxi-4-{4-(4-ox0-
4,5,8,7- tetrahidropirazolof1,5-a]
pirazin-2-il)pirmidin-2-

iffenoxijacetamida

f{fg{{{f

2-{2-cloro-8-etoxi-4-[4-(4-0x0-4,5,6,7-
tetrahidropirazolo[1,5-a] pirazin-2-
iNpirimidin-2-ljfencxi}acetamida

2-42-(3-bromo-5-etoxi-4-
metoxifenilpirimidin-4-il}-8,7-
dihidropirazolo[1,5-a]pirazin-4{5H)-
ona

2{2-(3-bromo-4,5-dietoxifenil)
pirimidin-4-il}-8, 7-dihidropirazolo[1,5-
a]pirazin-4(5H)-ona
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2-{2-(3-bromo-5-etoxi-4-propaoxifenil)
pirimidin-4-il}-8,7-dihidropirazolo{1,5-
_a]pirazin-4(5H)-ona

670

2-{2-(3-bromo-4-butoxi-5-atoxifenil)
pirimidin-4-1l]-8,7-dihidropirazolo{1,5-
ajpirazin-4(6H)-ona

a71

2-bromo-8-etoxi-4-{4-(4-ox0-4,5,8,7-
tetrahidropirazolo[1,5-a)pirazin-2-il)
pirimidin-2-ifenilbenzoato

2[2-{3-bromo-5-atoxi-4-
isopropoxifenil)pirimidin-4-il}-8,7-
dihidropirazolo][1,5-a]pirazin-4{5H)-
ona

673

2-(2-{3-bromo-4-{(2,4-diclorobencil)
oxi}-5-etoxifenil}pirimidin-4-il}-8,7-
dihidropirazolo{1,5-a]pirazin-4(5H)-
ona

674

242-{3-bromo-4-{(2-clorobenciljoxi}-
5-stoxifenilpirimidin-4-il)-6,7-

dihidropirazolo{1,5-a]pirazin-4(5H)-
ona

875

2-{2-bromo-8-metoxi-4-{4-(4-0x0-
4.5,8,7-tatrahidropirazolof1,5-
ajpirazin-2-il)pirimidin-2-i{jfenoxi}-N-
fenilacetamida

678

N-bencil-2{2-bromo-6-metoxi-4-{4-
(4-oxo-4,5,6,7-tetrahidropirazolo]1,5-
a] pirazin-2-)pirimidin-2-i[fenoxi}
acetamida

3

2-{2-bromo-8-metoxi-4-{4-(4-ox0-
4,5,8,7- tetrahidropirazolo[1,5-
ajpirazin-2-il)pirimidin-2-ilfencxd}-N-
(2-feniletiljacatamida

Lr
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(678

2-{2-bromo-6-metoxi-4{4-(4-ox0-
4,5,8,7-tetrahidropirazolo]1,5-
ajpirazin-2-l)pirimidin-2-illfenox/}-N-
(2- metitfeniljacetamida

879

2-{2-bromo-8-metoxi-4-{4-(4-oxo-
4,5,6,7-tetrahidropirazolo[1,5-
a]pirazin-2-ilpirimidin-2-ilfenaxi}-N-
(4- metifenillacetamida

2-{2-bromo-8-metaxi-4-{4-(4-0x0-
4.5,6, 7-tetrahidropirazolo{1,5-
alpirazin-2-il)pinmidin-2-fenoxi}-N-
(2- metoxifenil)acetamida

881

otil 4-{({2-bromo-6-metoxi-4-{4-(4-
oxo-4,5,6,7-tetrahidropirazolo{1,5-a]
pirazin-2-il}pirimidin-2-ilffencxi}
acetillaminolbenzoato

2-{2-bromo-8-metoxi-4-[4-{4-0x0-
4.5,8,7-tetrahidropirazolo[1,5-
a]pirazin-2-il)pirimidin-2-ilffencxd}-N-
1- naftilacetamida

2-{2-bromo-8-metoxi-4-]4-{4-0x0-
4,5,6,7- tetrahldropirazolof1,5-

alpirazin-2-ipirimidin-2-ilifenoxi}
acelamida

2-{2-bromo-8-otoxi-4-{4-(4-0x0-
45,68, 7-tatmhidropirazolo[1,5-
ajpirazin-2-il)pirimidin-2-ilffencxd)-N-
fenilacatamida

N-bencil-2-{2-bromo-6-etoxi-4-[4-{4-
oxo-4,5,8,7-tetrahldropirazolo[1,5-a]
pirazin-2-iljpirimidin-2-ilifenoxi}
acetamida

2-{2-bromo-8-etaxd-4-{4-(4-ox0-
4.5,6,7-tetrahidropirazolof1,5-
a]pirazin-2-if)pirimidin-2-i(ffencxd}-N-
(2- feniletil)acetamida

122
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2-{2-bromo-8-etoxi-4-{4-{4-0x0-
4,5.8,7-tetrahidropirazolo(1,5-
alpirazin-2-l)pirimidin-2-ilfenoxi}-N-
(2- metifenil)acetamida_

2-{2-bromo-8-stoxi-4-{4-(4-oxo0-
4.5,6,7-tetrahidropirazolo[1,5-
a]pirazin-2-il)pirimidin-2-ijffenoxi}-N-
(4- metitfenil)acetamida

2-{2-bromo-8-etoxi-4-{4-(4-oxo-
4,5,6,7-tatrahidropirazolof1,5-
ajpirazin-2-)pirimidin-2-ilfanoxi}-N-
(2- metoxifenil)acetamida

etil 4{([2-bromo-8-etoxi-4-[4-(4-oxo-
4,5,8,7-tetrahidropirazolof1,5-
a]pirazin-2-il)pirimidin-2-
ifenoxijacetil) aminclbenzoato

681

2-{2-bromo-8-etoxi-4-{4-(4-oxo-
4,58, 7-tstrahidropirazolo{1,5-
a)pirazin-2-)pirimidin-2-ilifenoxi}-N-
1- naftilacetamida

2-{2-bromo-8-etoxi-4-{4-(4-ox0-
4,5,6,7-tetrahidropirazolof1,5-
ajpirazin-2- il)pirimidin-2-
ifenoxijacetamida

693

2{2-(2-bromo-4,5-dimetoxifenil)
pirimidin-4-il]-8, 7-dihidropirazolo{1,5-
ajpirazin-4(SH)-ona

22-(2-bromo-4-etoxi-5-metoxifenil)
pirimidin-4-il]-8,7-dihidropirazolof1,5-
ajpirazin-4({5H)-ona

242-(2-butoxtfenilpirimidin-4-il}-8,7-
dihidropirazolof1,5-ajpirazin-4(5H)-
ona
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2-{24{2-(benciknd)fenil]pirimidin-4-il}-
8,7-dihidropirazolo{1,5-a]pirazin-
4(5H)-ona

897

2-(2-{2(2-clorobencil)oxi]fenil}
pirimidin-4-11)-8,7-dihidropirazolo[1,5-
a]pirazin-4{5H)-ona

2-{2<{2(2,4-diclorobencil)oxd] fenil}
pirimidin-4-1)-8,7-dihidropirazolo[1,5-
ajpirazin-4(5H)-ona

2-{2-(2-isopropoxifenil)pirimidin-4-l}-
8,7-dihkdropirazolo{1,5-a]pirazin-
4{5H)-ona

242-(5-bromo-2-atoxifenil) pirimidin-
4-1}-8, 7-dihidropirazolo[1,5-a]pirazin-
4{5H}-ona

701

2-]2-{5-bromo-2-propoxifenil)
pirimidin-4-il}-8, 7-dihidropirazoio[1,5-
ajpirazin-4(5H)-ona

2-{2-{5-bromo-2-butoxifanil) pirimidin-
4-i1-8,7-dlhidropirazolo[1,5-a]pirazin-
4(5H)-ona

703

2-(2-{5-bromo-2-{(2-clorobencil)oxi]
fenil}pirimidin-4-il}-8,7-
dihidropirazolo{1,5-a]pirazin-4(5H)-
ona

2-(2-(5-bromo-2-{ (2 4-diclorobencil)
oxiffenil}pirimidin-4-1)-8,7-
dihidropirazolo[1,5-a]pirazin-4{5H})-
ona

FELE &Ll ee
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705

2-2-(5-bromo-2-isopropoxifenil)
pirimidin-4-l}-8, 7-dihidropirazolo{1,5-
ajpirazin-4(5H)-ona

2{2+(3,5-dibromo-2-metoxifenil)
plrimidin-4-il}-8, 7-dihidropirazolo{ 1,5~
ajpirazin-4(5H)-ona

707

2{2-(3,5-dibromo-2-propoxifenil)
pinmidin-4-}-8,7-dihidropirazoiof1,5-
ajpirazin-4(5H)-ona

708

242+(3,5-dibromo-2-isopropaxifenil)
pirimidin-4-il}-8,7-dihidropirazolo[1,5-
ajpirazin-4(5H)-ona

709

2-{22-(benciloxi)-3, 5-dibromofenil]
pirimidin-4-i}-8,7-dihidropirazolof1,5-
a]pirazin-4(5H)-ona

710

2-{2-{3,5-dibromo-2-{(2-clorobencil)
oxd] fenifpirimidin-4-if)-8,7-
dihidropirazoio]1,5-a]pirazin-4{5H)-
ona

711

N-(2-metoxifenil)-2-{2-{4-(4-ox0-
4,5,8,7-tetrahldropirazolof1,5-
a]pirazin-2-pirimidin-2-
iffenoxjacetamida

712

etll 4‘[({2'[4'(%.5,6,7-
tetrahidroplrezolof1,5-a]pirazin-2-i)
pirimidin-2-fencxf)acetiljamino)
banzoato

713

N-bencil-2{2{4{4-0x0-4,5,6,7-
tetrahidropirazolo{1,5-a]pirazin-2-il)
pirimidin-2-iffenoxijacetamida
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(714

N-(2-metilfenil)-2-{2-{4-(4-oxo-
4,5,8,7-tetrahidropirazolof1,5-
ajpirazin-2- il)pirimidin-2-

iffenoxijacetarmnida

715

24{4-bromo-2-{4-(4-0x0-4,5,6,7-
tetrahidropirazolo[1,5-a] pirazin-2-il)
pirimidin-2-ifffenoxd}-N-fenilacetarmnida

718

2-{4-bromo-2-{4-(4-0x0-4,5,6,7-
tetrahidropirazoiof1,5-a]pirazin-2-l)
piimidin-2-illfenoxi}-N-{4-metitfenil)

717

2-{4-bromo-2{4-{4-ox0-4,58,7-
tetrahidropirazolof1,5-a]pirazin-2-il)
pirimidin-2-lifenoxi}-N-(2-
metoxifeniljecetamida

718

N-bencil-2{4-bromo-2-{4-{4-ox0-
4,5,6,7- tetrahidropirazolo{1,5-a]
pirazin-2-il)pirimidin-2-
i[Henoxijacetamida

719

2-{4-bromo-2{4-(4-0x0-4,5,8,7-
tetrahidropirazoio[1,5-a]pirazin-2-
il)pirimidin-2-iiffencd}-N-{2-
fenliatil)acetamida

720

etil 4-{({4-bromo-2-J4-{4-0x0-4,5,6,7-
tetrahidropirazolo{1,5-a]pirazin-2-l)
pirimidin-2-ilffencd)acetil)
amino]benzoato

721

2-{4-bromo-2{4-(4-ox0-4,5,6,7-
tetrahidropirazolof1,5-a]pirazin-2)
pirimidin-2-ilfenoxi}-N-{2-
matilfenil)acetamida

s egigiey

2<{2-[5-cloro-2-{metilamino)fenil]
pirimidin-4-)-8, 7-dihidropirazolo{1,5-
ajpirazin-4(5H)-ona
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723

2{2-(3-hkiroxi-4-metoxifenil)
plrimidin-4-(1-8,7-dihidropirazolo[1,5-
ajpirazin-4(5H)-ona

N-{3-metil-4-{4-(4-0x0-4,5,6,7-
tetrahidropirazolo{1,5-a]pirazin-2-l)
pirimidin-2-lijfenillacetamida

3

2-{2-(2,3-dihidroxifenil)pirimidin-4-il}-
8,7-dihidropirazolof1,5-a]pirazin-
4(5H)-ona

2-{2-(2,4-dihidroxifenil)pirmidin-4-il}-
6,7-dihidropirazolo|1,5-a]pirazin-
4({5H)-ona

222 B-dihidroxifenil)plrimidin-4-i}-
8, 7-dihidropirazolo[1,5-a}pirazin-
4(5H)-ona

2-{2-(2,3,4-trihidroxifenil)pirimidin-4-
i[}-8,7-dihidropirazolo|1, 5-a]pirazin-
4A(5H)-ona

720

2-{2-(2 4 6-trihkiroxifenll)pirimidin-4-
{l}-6,7-dihidropirazolo]1,5-a]pirazin-
4{5H)}-ona

242-(2-hidroxi-5-metoxifenil)
pirimidin-4-il}-8,7-dihidropirazoiof1,5-
ajpirazin-4(5H)-ona

731

2{2-{2-hidroxi-3-metoxifenl))
pirimidin-4-i}-8,7-dlhidropirazolo[1,5-
ajpirazin-4{5H)}-ona

127




WO 2004/058176 PCTAUS2003/040832

ajpirazin-4(5H)-ona

733

242+3,5-dicloro-2-hidroxifenil)
pirimidin-4-il}-8,7-dihidropirazolo{1,5-
a]pirazin-4(5H)-ona

w 2-{2-(5-bromo-2-hidroxi-3-metoxifenil)
pirimidin-4-if}-8, 7-dihidropirazolo{1,5-

734

2-{2-{4-{distilamino)-2-
hidroxifenil)pirimidin-4-1}-6,7-
dihidroplrazolof1,5-a]pirazin-4(5H)-
ona

o 2-4{2~(2-hidroxi-8-metilfenil) pirimidin-
4-1}-8,7-dihidropirazoio[1,5-a]pirazin-
4{5H)-ona

24{2-{2-hidroxi-4-matilfenH) pirimidin-
4-[}-8,7-dIhidropirazolo[1, 5-a]pirazin-
4(5H)-ona

737

22-(3-amino-2-hidroxifeni)
pirimidin-4-i}-8, 7-dihidropirazolo[1,5-
a]pirazin-4(5H)-ona

a]pirazin-4(5H)-ona

739

2-{2{3-(2-aminoetil}-2-metil-1H-indo}-
S-lipirimidin-4-i-8,7-
dihidropirazolo{1,5-a)pirazin-4{5H)-
ona

740

2-(4-bencilpiperazin-1-if-N-{2-{4-(4-
oxo-4,5,8,7-tetrahidropirazolo[1,5-8)
plrazin-2-l)pirimidin-2-ifjfenil)
acetamida

w 2{2-(6-bromo-1,3-benzodioxol-5-il)
pirimidin-4-i]-8,7-dlIhidropirazolof1,5-
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741

2-{4-{4-\uorofenil)piperazin-1-i-N-{2-
[4-(4-0x0-4,5,8,7-tetrahidroplrazolo
[1,5-a)pirazin-2-il)pirimidin-2-il]
fenillacetamida

742

N-{2{4(4-ax04,5,6,7-
tetrahidropirazolo [1,5-a]pirazin-2-il)
pirimidin-2-fenil}-2-{4-piridin-2-
ipiperazin-1-il)acetamida

743

2-(24{44(2-Nuorobencil)oxi}fenil)
pirimidin-4-il)-8, 7-dihidropirazolo[1,5-
ajpirazin-4{5H)-ona

744

2-2-(3-hidroxi-2-metitfenll) pirimidin-4

il}-8,7-dihidropirazolo{1,5-a]pirazin-
4(5H)-ona

745

2-{2-(5-fluoro-2-metoxifenil) pirimidin-
4-il}-8,7-dihidropirazolo[1,5-a]pirazin-
4(5H)-ona

242+(2, 4, 5-trimetilfenil)pirimidin-4-i1-
8,7-dihidropirazolof1,5-a)pirazin-
4({5H}-ona

747

242-(2-amino-5-fluorofenil)pirimidin-
4-i}-8,7-dihidropirazolo]1,5-a]pirezin-
4(5H)-ona

ST

748

2-{2{3-(2-aminoetil)}-1H-indol-51]
pirimidin-4-}-8, 7-dihidropirazolo| 1,5-
gjpirazin-4(5H)-ona

748

5-{4-(4-ox0-4,5,8,7-tetrahidropirazolo
{1,5-a]pirazin-2-l)pirimidin-2-i]
triptéfanc
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2-{4-{4-0x0-4,5,8,7-tetrahidropirazolo
[1,5-a)pirazin-2-il)pirimidin-2-[}-L-
fenilalanina

751

W 3-{4-(4-0x0-4,5,6,7-tetrahidropirazolo
[1,5-alpirazin-2-il)pirimidin-2-}-L-
fanilalanina

752

2-(2{4-(5-propii-1,3-dioxan-2-il} fenil]
pirimidin-4-if}-8,7-dihidropirazolof1,5-
a]pirazin-4(6H)-ona

242-(3-cloro-4-metoxifenil) pirimidin-
4-1}-8,7-dihidropirazolo[1,5-a]pirazin-
4(5H)-ona

24{2-(4-cloroquinolin-3-il)pirimidin-4-
iN-8,7-dihidropirazolo[1,5-a]pirazin-
4(5H)-ona

755

2{2-(2-ctoro-6-flucrofenil)pirimidin-4-
i+8,7-dihidroplrazolof1,5-ajpirazin-
4(SH)-ona

o 242-(2-fluoro-4-metilfenil)pirimidin-4-
il-8,7~dihidropirazolof1,5-a]pirazin-
4{5H)-ona

757

242-(3-fluoro-5-metitfenii)pirimidin-4-
I8, 7-dihidropirazolof1,5-a]pirazin-
4{5H}-ona

758

(. ] acido 5-fluorp-2-{4-(4-0x0-4,5.6,7-
tetrahidropimzolo]1,5-a)pirazin-2-)
irimidin-2-iflbenzoico

758

écido 2-fluoro-5-{4-(4-ox0-4,5,8,7-
tetrahidropirazolo[1,5-a]plrazin-2-il)
pirimidin-2-iljbanzoico
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acido 3-luoro-4-{4-(4-oxo0-4,5,6,7-
tetrahidropirazolo{1,5-a]pirazin-2-if)
pirimidin-2-J]banzoico

&cido 4-fluoro-3{4-{4-ox0-4,5,6,7-
tetrahidropirazolo]1,5-a]pirazin-2-l)
pirimidin-2-illbanzoico

2-{2-{2-flucro-5-{hidroximetil)fenii]
pirimidin-4-ii}-8, 7-dihidropirazolof1,5-
a]pirazin-4(5H)-ona

783

2-{242,5-bis(trifluorometil)fanil]
pirimidin-4-if}-8, 7-dihidropirazolo{1,5-
a]pirazin-4(5H)-ona

dcido 2-fluoro-4-{4-(4-0x0-4,5.6,7-
tetrahidropirazolo{1,5-a]pirazin-2-il)
pirimidin-2-i[jbanzolco

22-(2,8-difluoro-4-
metoxifenil)pirimidin-4-il}-8,7-
dihidropirazolof1,5-a]pirazin-4(5H)~
ona

242+(2,6-diflucro-4-hidroxifenil)
pirimidin-4-i[1-6,7-dihidropirazolo{ 1,5-
ajpirazin-4(5H)-ona

187

2{4-{4-oxo-4,5,8, 7-tatrahidropirazolo
[1,5-a]pirazin-2-l)pidimidin-2-
ilbencenosulfonamida

242-{2-cloro-4-metilfenil) pirimidin-4-il
18, 7-dihidropirazolo[1,5-a]pirazin-
4(5H)-ona _

N-{2-bromo-4-{4-{4-0x0-4,5,8,7-
tetrahidropirazolo[1,5-a]pirazin-2-il)
pirimidin-2-ifjfeniljacetamida

o™
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770 o

N+{2,8-dibromo-4{4-{4-0x0-4,5,6,7-
tetrahidropirazolo{1,5-a]pirazin-2-I)
pirimidin-2-ilfenillacetamida

2-{2-{4-amino-3,5-dibromofenil)
pirimidin-4-il}-8,7-dIhidropirazolo[1,5-
ajpirazin-4(5H)-ona

242-1,2 3 4-tetrahidrolsoquinolin-7-
1) pirimidin-4-il}-8,7-
dihidropirazolof1,5-a]pirazin-4(5H)-
ona

2-2-(5-fluoro-1H Indol-8-if)pirimidin-
4-i[1-8,7-dihidropirazolo[1,5-a]pirazin-
4({5H)-ona

774

écldo 5-fluoro-8-{4-{4-0x0-4,5,8,7-
tetrahidropirazolo[1,5-a]pirazin-2-I)
pirimidin-2-il}-1H-indole-2-carboxilico

VR

PR

TR
W T —
YR

B0

75

indoH8-Npirtmidin-4-i}-8,7-
dihidropirazolo]1,5-a]pirazin-4(5H)-
ona

778

2-{2-(5-fluoro-3-metil-1H-indoh-6-l)
pirimidin-4-111-8,7-dihidropirazolo [,
5-a)pirazin-4(5H)-ona

otil 5-fluoro-8-{4-{4-0x0-4,5,6,7-
tetrahidropirazolof1,5-a]pirazin-2-i)
pirimidin-2-il}-1H-indol-2-carboxilato

778

o 242-{4-bromo-J-atoxifenil)pirimidin-4-
if-8,7-dlhidropirazoio]1, 5-a]pirazin-
4(5H)-ona

o 2-[2-{4-fluoro-2-metilfenif)pirimidin-4-
if}-8,7-dihidropirazolo{1,5-a]pirazin-
4(5H)-ona

132



- —

780

2-{2-{4-bromo-3-{trifluorometil)fenil]
pirimidin-4-il}-6, 7-dihidropirazolo[1,5-
a]pirazin-4(5H)-ona

781

2-{2-{3-amino-4-{metilaminc)fenil]
pirimidin-4-il}-8,7-dIhidropirazolo[1,5-
a]pirazin-4(5H)-ona

2-{244-(2-aminopirimidin-4-il)fenil]
pirimidin-4-il}-8,7-dihidropirazolo[1,5-
ajpirazin-4(5H)-ona

783

2{2{2-amino-5-{triflucromstil)fenil]
pirimidin-4-}-8, 7-dlhidropirazolo[1,5-
ajpirazin-4{5H)-ona

2-{2-{4-amino-2,6-difluorofenil)
pirimidin-4-ii}-6,7-dIhidropirazolo[1,5-
a]pirazin-4(5H)-ona

2{2-{4-amino-3,5-difluorofenil)
pirimidin-4-iT}-8, 7-dihidropirazolo[1,5-
ajpirazin-4(5H)-ona

2-{24{4-(2-metiipirimidin-4-li)fenil]
pirimidin-4-il)}-8,7-dihidropirazolof1,5-
ajpirazin-4{5H)-ona

787

2-{2-{4-(2-fenlipirimidin-4-if)fenil]
pirimidin-4-il}-8, 7-dihidropirazolo{1,5-
a]pirazin-4(5H)-ona

2-{2{4-(2-piridin-2-Ipirimidin-4-If)
fenil)pirimidin-4-ii}-8,7-
dihidropirazolo[1,5-a]pirazin-4(5H)-
ona

FEEEEsded
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789

%

2{2-(2-cloro-3-flucrofenil)pirimidin-4-
18, 7-dihidropirazolof1,5-alpirazin-
4(5H)-ona

790

2{2-(3-cloro-5-fluorofenil)pirimidin-4-
il}-8,7-dihidropirazolo|1,5-a]pirazin-
4({5H)-ona

701

2-{2{3-(1H-pirazol-3-l)fenil]pirimidin-
4-1}-8,7-dihidropirazolo[1,5-a]pirazin-
4(5H)-ona

762

242+(2,3,8-trifluoro-4-metilfenil)
pirimidin-4-}-8,7-dihidropirazolof1,5-
apirezin-4(5H)-ona

2-{2-}4-cloro-3,5-bis(irifluoromenil)
fenillplrimidin-4-il}-6,7-
dihidropirazolo[1,5-a]pirazin-4(5H)-
ona

2-{2-{2-bromo-5-trifiucrometil)fenil]
pirimidin-4-if}-8,7-dihidropirazolo1,5-
gjpirazin-4(5H)-ona

795

2-{242-cloro-8-(trifluorometil)fenil]
pirimidin-4-il}-8, 7-dihidropirazolo{1,5-
ajpirazin-4(5H)-ona

2<{2-{4{cloro{difluoro)metoxi}fenil}
pirimidin-4-il)-8, 7-dihidropirazolo[1,5-
ajpirazin{5H)-ona

797

2-{2-{4'-(trifluorometil)-1, 1"-bifenil-2-l]
plrimidin-4-il}-8, 7-dihidropirazolo{1,5-
a]pirazin-4(5H)}-ona
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B

2-{244-(1-amino-3-hidroxipropil)
fenillpirimidin-4-i1}-8,7-
dihidropirazolo]1,5-a]pirazin-4(5H)-
ona

2-{2{3-(1-amino-3-hidroxipropil)
feniplrimidin-4-1i}-8,7-
dihidropirazolof1,5-a]pirazin-4{5H)-
ona

1-{4-metil-3-{4-(4-0x0-4,5,6,7-
tetrahidropirazolof4,5-a]pirazin-2-l)
pirimidin-2-ilffenil}pirrolidin-2,5-diona__

801

etil 2-{4-(4-0x0-4,5.8,7-
tetrahidropirazolo[1,5-alpirazin-2-1i)
pirimidin-2-illbenzoato

2-{2{4-{ciclohexilmetoxi)fenil]
pirimidin-4-il}-8, 7-dihidropirazolo[1,5-
ajpirazin-4(5H)-ona

2-(2-{4-{(1-metilheptil)oxilfenil}
pirimidin-4-1i)-8,7-dIhidropirazolo{1,5-
a]pirazin-4(5H)-ona

o 22-(7-metil-2,3-dlhidro-1H-inden-4-
I)pirmidin-4-}-8,7-dihidropirazolo
[1,5-a]pirazin-4(5H)-ona

2{2-{4-metoxi-2-metilfenil) pirimidin-
4-il}-8,7-dihidropirazolo{1,5-a]pirazin-
4{5H)-ona

2{2-(2-meioxi-5-metilfenil) pirimidin-
4-il}-8,7-dihidropirazolo|1,5-a]pirazin-
4{5H)-ona
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807

2{2-2-aming-3-clorofenil)pirimidin-4-
Il}-6, 7-dihidropirazolof1,5-a]pirazin-
4{5H)-ona

2{2-{3-bencil-2,3,4,5-tetrahidro-1H-
1,4- benzodiazepin-7-l)plimidin-4-il}-
8,7-dihidropirazolo[1,5-a]pirazin-
4{5H)-cna

2{2-{4-piperidin-4-iifeni)pirimidin-4-
il-8,7-dihidropirazolo[1,5-a]pirazin-
4(5H)-ona

810

2{2<(4-metxd-3,5-dimetiifanil)
pirimidin-4-il}-6, 7-dihidropirazolo{ 1,5
a]pirazin-4(5H)-ona

811

242-(3-ox0-1,3-dihidro-2-benzofuran-
S-il}pirimidin-4-il}-8, 7-dihidropirazolo
[1,5-a]pirazin-4(6H)-ona

812

2-{2-{3 4-dimetoxi-2-metilfenil)
pirimidin-4-il]-8, 7-dihidropirazolo[1,5-
ajpirazin-4(5H}-ona

813

2{2-(3-metoxi-4-metilfenil) pirimidin-
4-}-8, 7-dihidropirazolo{1,5-a]pirazin-
4({5H)-ona

814

2{2-{2-fluoro-8-hidroxifenil) pirimidin-
4-ii}-8, 7-dihidropirazolo]1,5-a]pirazin-
4(5H)-ona

815

242-(3, 4-difluoro-2-metoxifenil)
pitimidin-4-}-8,7-dihidropirazolof1,5-
ajpirazin-4(5H)-ona

816

2{2+(3,4-difiuoro-2- hidroxifeni)
pirimidin-4-il}-8, 7-dihidropirazolo{ ,5-
ajpirazin-4{5H)-ona
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24{2-(2,3-difluoro-4-metoxifenil)
pirimidin-4-il}-6,7-dlIhidropirazolo{1,5-
a]pirazin-4(5H)-ona

818

2-{2-{4-cloro-3-metilfenil) pirimidin-4-
il}-8,7-dihidropirazolof1,5-a]pirazin-
4{5H}-ona

818

24{2-{4-{J2-oxo-5-(trifluorometil)
piridin-1(2H)-ljmetil}fenil) pirimidin-4-
if|-8,7-dihidropiraxolof1,5-a]pirazin-
4(5H)-ona

2{2-{4-{]5~(4-metilfenil)pirimidin-2-
oad}fenifpirimidin-4-i}-8,7-
dihidropirazolo [1,5-a]pirazin-4(5H)-
ona

821

2{2-(4-{I5<{4-metoxifenil)pirimidin-2-
iNoxi}fenil)pirimidin-4-}-8,7-
dihidropirazolo][1,5-a]pirazin-4(5H)-
ona

2{2-{4-{15-(4-fluorofenil)pirimidin-2-
iload}fenil)pirimidin-4-i1-8,7-
dihidropirazolo[1,5-a]pirazin-4{SH)-
ona

242-(8-amino-1,3-banzodioxol-5-1l)
pirimidin-4-i}-8, 7-dihidropirazolo[1,5-
ajpirazin-4{5H)-ona

2-{2-{5-bromo-2-(2-hidroxietoxi)
fenilpirimidin-4-}-6,7-
dihidropirazolo[1,5-a]pirazin-4(5H)-
ona

2-{2-{4-fluoro-3-metilfenil)pirimidin-4-
if-8,7-dihidropirazolo[1,5-a]pirazin-
4{5H)-ona

L gL el

137



Iwo 2004/058176 PCT/US2003/040932

' ; I ] °© 2-{2-(3-fluoro-2-metilfenil)pirimidin-4-
I8, 7-dihidropirazolof1,5-alpirazin-

| 4{5H}-ona

metil 4'{4-(4-0x0-4,5,8,7-
tetrahidropirazoio1,5-a]pirazin-2-
pirimidin-2-1}-1, T"-bifenil-4-
carboxilato

2{2-(2-amino-4, 5-dietoxifenil)
pirimidin-4-i}-8,7-dIhidropirazolo{1,5-
ajpirazin-4(5H)-ona

Notas:
a) Las denominaciones quimicas se generaron con softwara ACD/Name.
b) El compuesto inhibidor de MK-2 puede indicarse con un disolvente, tal como, por ajempio,

trifluoroacetato, con el cual puede formar una sal. Tanto Ia sal como les formas base de cada
compuesio as incluyen en la presants invencitn.

[00039] En una incorporacién de la presente invencién, el compuesto
inhibidor de MK-2 es uno que se enumera en Tabla I.

[00040] En otra incorporacion de la presente invencion, el compuesto
inhibidor de MK-2 es uno que se enumera en Tabla 1 o en Tabla 2.

[00041] En todavia otra incorporacién de la presente invencion, el
compuesto inhibidor de MK-2 es uno que se enumera en Tabla 2.

[00042] Se prefiere que el compuesto inhibidor de MK-2 sea uno con un
valor ICs, para la inhibiciéon de MK-2 que es menor de 1. A manera de
ejemplo, esto incluiria los compuestos en Tabla 1 numerados 1 - 56.
Todavia mas preferido es un valor ICsyy MK-2 que es menor de 0.5
(ejemplos de estos compuestos incluyen los compuestos en Tabla I
numerados 1 - 32), todavia mds preferido es un valor menor de 0.1
(ejemplos de estos compuestos incluyen los compuestos en la Tabla I
numerados 1 - 7).

[00043]) En una incorporacién de la presente invencién, el compuesto
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inhibidor de MK-2 es uno que tiene la estructura de férmula I, excepto
cuando Z? y Z° son ambos nitrégeno, R* es distinto de pirrol 0, de manera
_opcional, cuando Z' y Z° son ambos nitrégeno y R* es un anillo Q, Q? es
distinto de nitrogeno.

[00044] En ofra incorporacién de la presente invencién, el compuesto
inhibidor de MK-2 es uno que tiene la estructura de férmula I, excepto que
R" se selecciona de un anillo M o un anillo Q.

[00045] En otra incorporacién de la presente invencién, el compuesto
inhibidor de MK-2 es uno que tiene la estructura de formula I, excepto que
R®un anillo M.

[00046] En otra incorporacién de la presente invencién, el compuesto
inhibidor de MK-2 es uno que tiene la estructura de férmula I, excepto que
R" es un anillo M en donde anillo M es un anillo de piridina o pirimidina
aromitica, en donde M', M® y M* son carbono y se sustituyen con (L).R',
M?® es carbono, M? y M® se seleccionan independientemente de carbono y
nitrégeno y si M y/o M® es carbono, el carbono de sustituye con (L),R’.
[00047] En otra incorporacién de la presente invencion, el compuesto
inhibidor de MK-2 es uno que tiene la estructura de férmula I, excepto que
R® es un anillo M en donde anillo M es un anillo de piridina o pirimidina
aromética, en donde M', M® y M* son carbono y se sustituyen con (L).R',
M? es carbono, M2 y M® se seleccionan independientemente de carbono y
nitrégeno y si M? y/o M® es carbono, el carbono de sustituye con (L),R"; y
[00048] R’ y R* se unen de manera opcional para formar un anillo de 5, 6,
7, u 8 é4tomos, donde los dtomos en el anillo se seleccionan
independientemente de Z*, Z*, O, S, C=0, C=S, S=0, SO,, C que es mono-
o di-sustituido con un grupo R!, y N que es no sustituido o sustituido con un
grupoR'.

[00049] En otra incorporacién de la presente invencion, el compuesto
inhibidor de MK-2 es uno que tiene la estructura de formula I, excepto que
R" es un anillo M en donde anillo M es un anillo de piridina o pirimidina
aromitica, en donde M', M* y M* son carbono y se sustituyen con (L),R',
M’ es carbono, M? y M® se seleccionan independientemente de carbono y
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nitrdgeno y, si carbono, el carbono de sustituye con (L),R'; y
[00050] R’ y R* se unen de menera opcional para formar un anillo de 6 6 7
dtomos, donde los itomos en el anillo se seleccionan independientemente
de Z°, Z*, C=0, C que es mono- o di-sustituido con un grupo R', y N que es
no sustituido o sustituido con un grupo R'.
[00051] En otra incorporacién de la presente invencién, el compuesto
inhibidor de MK-2 es uno que tiene la estructura de férmula 1, excepto que
R" es un anillo M, en donde anillo M es un anillo de piridina o pirimidina
aromética, en donde M', M’ y M* son carbono y se sustituyen con (L),R',
M’ es carbono, M? y M® se seleccionan independientemente de carbono y
nitrégeno y si carbono, el carbono de sustituye con (L).R'; y
[00052] R’ y R* se unen de manera opcional para formar un anillo de 6
4tomos, donde los &tomos en el anillo se seleccionan independientemente
de Z, Z*, C=0, C que es mono- o di-sustituido con un grupo R', y N que es
no sustituido o sustituido con un grupo R',
[00053] En otra incorporacién de la presente invencidén, el compuesto
inhibidor de MK-2 es uno que tiene la estructura de formula I, excepto que
R* es un anillo M en donde anillo M es un anillo de piridina o pirimidina
aromética, en donde M', M° y M* son carbono y se sustituyen con (L).R',
M° es carbono, M? y M?® se seleccionan independientemente de carbono y
nitrégeno y si carbono, el carbono de sustituye con (L.R;y

R’ y R* se unen opcionalmente para formar un anillo que se

selecciona de:

|
+ i {1
'Y o
[00054] En otra incorporacién de la presente invencion, el compuesto
inhibidor de MK-2 es uno que tiene la estructura de férmula I, excepto que

R®es un anillo M, en donde anillo M es un anillo de piridina aromética, en
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donde M', M*, M* y M® son carbono y se sustituyen con (L),;R', M® es
carbono, M? es nitrégeno.

[00055] En otra incorporacién de la presente invencidn, el compuesto
inhibidor de MK-2 es uno que tiene la estructura de férmula I, excepto que
R* es un anillo M, en donde anillo M es un anillo de pirimidina aromética,
en donde M', M’ y M* son carbono y se sustituyen con (L);R', M’ es
carbono, M2 y M son nitrégeno.

[00056] En otra incorporacién de la presente invencién, el compuesto
inhibidor de MK-2 es uno que tiene la estructura de férmula I, excepto que
R" es un anillo M en donde anillo M es un anillo de piridina aromética, en
donde:

M', M*, M* y M® son carbono y se sustituyen con (L).R';

M? es carbono;

M? es nitrogeno;

R! se selecciona de -H, C;-C¢ alquilo, C,-C¢ alquenilo, C,-Cg
alquinilo, hidroxilo, C,-Cs alcoxi, C,-Cs alquenil-R"', C,-Cs alcoxi-R',
COR!7, COR¢, COsRs, CONHR¢, N(R*),, amino C;-C; alquilo, hidroxi C;-
C, alquilo, amino, amino C;~C; alquil-R’, C;-Cs alquil-NHR’, carbonitrilo,
SR'’, halo, NHR’, NR*R?, NHR-C,-C; alquilo, NR*R’-C;-C alquilo, nitro,
ciano, O-R'’, C;-C, alquil-OR", C,-C¢ alquil-COR'!, halo C,-C, alquilo,
arilo, heteroarilo, heterociclilo, alquilarilo, alquilheterociclilo,
alquilheteroarilo, arilalquilo, heteroarilalquilo, heterociclilalquilo, o C;-Cyo
mono- y biciclico cicloalquilo, en donde arilo, heteroarilo, heterociclilo,
mono- y biciclico cicloalquilo se sustituyen opcionalmente con uno o més
de los grupos definidos por R'%;

R, R®, se seleccionan cada uno independientemente de -H, C,-Cs
alquilo, C,-C, alquil-R", C;-Cs alquil-NR");, CO;R'S, COR", arilo, y
arilalquilo, en donde arilo y arilalquilo, se sustituyen opcionalmente con
uno o més de los grupos definidos por R'®,;

R’, R" se seleccionan cada uno independientemente de -H, hidroxilo,
C,-Csalquilo, C,-Cs alquil-R"”, C,-Cg alquil-NH,R ", CO,R'S, COR", C,-C;
alquil-CO;R'S, C,-Cs alquil-CONH-R'®, C,-Cs alquil-CON(R'®),, hidroxi

"
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C,-C, alquilo, halo C,-C, alcoxi, halo C,-C, alquilo, Si(R"),R'’, arilo,
heteroarilo, heterociclilo, arilalquilo, y C;-C,, mono- y biciclico
cicloalquilo, en donde arilo, heteroarilo, heterociclilo, y arilalquilo, se
sustituyen opcionalmente con uno o més de los grupos definidos por R'S;

R se selecciona de -H, C;-C alquilo, C,-Cs alcoxi, hidroxilo, halo,
amino, NHR"®, N(R"™),, COR", COR', halo C;-C, alquilo, arilo,
heteroarilo, heterociclilo, heteroarilalquilo, y heterociclilalquilo, en donde
heterociclilo, heteroarilalquilo, y heterociclilalquilo, se sustituyen
opcionalmente con uno o més de los grupos definidos por R'®;

R'? se selecciona de -H, hidroxilo, oxo, C;-Cs alquilo, hidroxil C;-Cs
alquil-R"', C;-C,o alcoxi, amino, amino C,-C, alquil-R?, NHR’, N(R"),, C-
Cs alquil-NHR’, C,-Cs alquil-NHR®*R®, C,-C; alquil-N(R®);, C,-Cs alquil-
R", C,-Cs alquil-CO:R'R", C;-Cs alcoxi-R', nitro, O-R'’, C=0, COR",
CO.R', SR'Y, SOR'!, SO;R!!, NHSO.R", C;-C; alquil-SR'®, halo, halo C;-
C, alquilo, halo C,-C, alcoxi, hidroxi C,-C; alquilo, hidroxi C,-C, alcoxi,
arilo, heteroarilo,  heterociclilo, arilalquilo, heteroarilalquilo,
heterociclilalquilo, y C,-C;o mono- y biciclico cicloalquilo, en donde arilo,
heteroarilo, heterociclilo, arilalquilo, heteroarilalquilo, y heterociclilalquilo,
y Ci-Cio mono- y biciclico cicloalquilo se sustituyen opcionalmente con
uno o més de los grupos definidos por R'%;

R" y R" se seleccionan cada uno independientemente de -H, oxo,
C,-Csalquilo, COR?, y erilo;

R', R'® ge seleccionan cada uno independientemente de -H, arilo,
arilalquilo, en donde arilo, arilalquilo, se sustituyen opcionalmente con uno
o més de los grupos definidos por R%;

R'7 se selecciona de -H, C;-Cs alquilo, C;-Cs alquil-R'?, NHR'", arilo,
heteroarilalquilo, y heterociclilalquilo, en donde arilo se sustituye
opcionalmente con uno o més de los grupos definidos por R*;

R se selecciona de -H, oxo, hidroxilo, C;-Cy alquilo, C,-C;, alcoxi,
amino, amino C,-Cs alquilo, N(R'?),, C,-Cs alquil-N(R'®),, CO,R%, SR?,
halo, halo C,-C, alquilo, arilo, heteroarilo, y heterociclilo, en donde arilo,
heteroarilo, y heterociclilo, se sustituyen opcionalmente con uno o més de



WO 200unsatre Pc'rmsmwmazfﬁ\ /2?

los grupos definidos por R?;

y R se seleccionan cada uno independientemente de -H, C,-Cq
alquilo, heteroarilo, heterociclilo, en donde arilo, heteroarilo, y
heterociclilo, se sustituyen opcionalmente con uno o més de los grupos
definidos por R,

R? y RZ se seleccionan cada uno independientemente de -H y C,-C;
alquilo;

R se selecciona de -H y C,-Cs alquilo;

R* se selecciona de -H, C;-Cs alquilo, C;-Cg alcoxi, CO.R?, halo, y
halo C;-C, alquilo;

R? se selecciona de -H, y C,-Cs alquilo;

R¥ se selecciona de -H, arilo, heteroarilo, heterociclilo, alquilarilo,
arilalquilo, en donde arilo, heteroarilo, heterociclilo, alquilarilo, y
arilalquilo, se sustituyen opcionalmente con uno o més de los grupos
definidos por R%;

R% se selecciona de -H y halo; y

R: R R4 RY y R se seleccionan cada uno independientemente de

un grupo R'.
[00057] En una incorporacion de la presente invencién, el compuesto
inhibidor de MK-2 es uno que tiene la estructura de férmula 1, excepto que
R" es un anillo M en donde anillo M es un anillo de pirimidina aromética,
en donde:

M!, M* y M* son carbono y se sustituyen con (L),R";

M? es carbono;

M? y M son nitrégeno;

R' se selecciona de -H, C,-Cs alquilo, C,-Cs alquenilo, C,-Cs
alquinilo, hidroxilo, C;-Cs alcoxi, C;-Cs alquenil-R'’, C;-C¢ alcoxi-R",
COR'"?, CORg, CO;Rs, CONHRg, N(R*);, amino C,-C; alquilo, hidroxi Cy-
C, alquilo, amino, amino C,-C, alquil-R’, halo C,-C, alquilo, C,-C; alquil-
NHR’, carbonitrilo, SR'’, halo, NHR’, NR®R®, NHR’-C,-C; alquilo, NR®R’-
C,-Cs alquilo, nitro, ciano, O-R', C,-C, alquil-OR'’, C,-Cs alquil-COR",
halo C;-C4; alquilo, arilo, heteroarilo, heterociclilo, alquilarilo,
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alquilheterociclilo, alquilheteroarilo, arilalquilo, heteroarilalquilo,
heterociclilalquilo, o C,-C;o mono- y biciclico cicloalquilo, en donde arilo,
heteroarilo, heterociclilo, mono- y biciclico cicloalquilo se sustituyen
opcionalmente con uno o més de los grupos definidos por R';

R, R%, se seleccionan cada uno independientemente de -H, C;-Cs
alquilo, C,-Cs alquil-R", C,-C; alquil-N(R"),, CO:R'®, COR", arilo, y
arilalquilo, en donde arilo y arilalquilo, se sustituyen opcionalmente con
uno o més de los grupos definidos por R'%;

R?, R se seleccionan cada uno independientemente de -H, hidroxilo,
C,-Csalquilo. C;-Cg alquil-R'” C,-Cg alquil-NH;R", CO;R'S, COR"?, C,-Cs
alquil-CO,R"®, C,-Cs alquil-CONH-R'®, C,-C¢ alquil-CON(R'®),, hidroxi
C,-C, alquilo, halo C;-C, alcoxi, halo C,-C, alquilo, Si(R");R", erilo,
heteroarilo, heterociclilo, arilalquilo, y C;-C;¢ mono- y biciclico
cicloalquilo, en donde arilo, heteroarilo, heterociclilo, y arilalquilo, se
sustituyen opcionalmente con uno o més de los grupos definidos por R'%,;

R'! se selecciona de -H, C,-C; alquilo, C;-Cs alcoxi, hidroxilo, halo,
amino, NHR", NR"), COR", CO,R', halo C;-C, alquilo, arilo,
heteroarilo, heterociclilo, heteroarilalquilo, y heterociclilalquilo, en donde
heterociclilo, heteroarilalquilo, y heterociclilalquilo, se sustituyen
opcionalmente con uno o mas de los grupos definidos por R';

R se selecciona de -H, hidroxilo, oxo, C,-Ce alquilo, hidroxil C;-Cs
alquil-R"!, C,-Cyo alcoxi, amino, amino C,-C, alquil-R’ NHR’, N(R"),, C;-
Cs alquil-NHR’, C,-Cs alquil-NHR®R’, C,-C; alquil-N(R®),, C;-Cy alquil-
R", C,-Cs alquil-COR™R!!, C,-Cs alcoxi-R'', nitro, O-R'’, C=0, COR",
CO:R',, SR, SOR", SO,R", NHSO:R", C,-C; alquil-SR'"’, halo, halo C;-
C, alquilo, halo C;-C, alcoxi, hidroxi C,-C, alquilo, hidroxi C,-C, alcoxi,
arilo, heteroarilo, heterociclilo, arilalquilo, heteroarilalquilo,
heterociclilalquilo, y C-Cio mono- y biciclico cicloalquilo, en donde arilo,
heteroarilo, heterociclilo, arilalquilo, heteroarilalquilo, y heterociclilalquil ,
y C;-C;o mono- y biciclico cicloalquilo se sustituyen opcionalmente con
uno o més de los grupos definidos por R'%;

Ry R se seleccionan cada uno independientemente de -H, oxo, C;-
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Csalquilo, COR?, y arilo;

R', R'® se seleccionan cada uno independientemente de -H, arilo,
arilalquilo, en donde arilo, arilalquilo, se sustituyen opcionalmente con uno
o més de los grupos definidos por R,

R se selecciona de -H, C;-Cs alquilo, C;-C alquil-R'?, NHR ', arilo,
heteroarilalquilo, y heterociclilalquilo, en donde arilo se sustituye
opcionalmente con uno o més de los grupos definidos por R%;

R'® se selecciona de -H, oxo, hidroxilo, C;-Cjo alquilo, C,-Cy alcoxi,
amino, amino C,-Cy alquil-N(R'®),, C;-Cs alquil-N(R'®),, CO,R%, SR?,
halo, halo C,-C, alquilo, arilo, heteroarilo, y heterociclilo, en donde arilo,
heteroarilo, y heterociclilo, se sustituyen opcionalmente con uno o més de
los grupos definidos por R,

R' y R® se seleccionan cada uno independientemente de -H, C;-Cg
alquilo, heteroarilo, heterociclilo, en donde arilo, heteroarilo, y
heterociclilo, se sustituyen opcionalmente con uno o més de los grupos
definidos por R*;

R*' y R? ge seleccionan cada uno independientemente de -H y C,-Ce
alquilo;

R se selecciona de -H y C;-Cs alquilo;

R* se selecciona de -H, C,-C; alquilo, C,-Cs alcoxi, CO;R”, halo, y
halo C,-C, alquilo;

R? se selecciona de -H, y C;-Cs alquilo;

R¥ se selecciona de -H, arilo, heteroarilo, heterociclilo, alquilarilo,
arilalquilo, en donde arilo, heteroarilo, heterociclilo, alquilarilo, y
arilalquilo, se sustituyen opcionalmente con uno o mas de los grupos
definidos por R*;

R se selecciona de -H y halo; y

R% R®, RY, R* y R* se seleccionan cada uno independientemente de
un grupo R'.

[00058] En ofra incorporacién, el presente compuesto inhibidor de MK-2
tiene la estructura mostrada en férmula III: Férmula III:
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en donde:

las lineas discontinuas indican enlaces sencillos o dobles;

Z% y Z* son nitrégeno, Z', Z* y Z° son carbono, y se unen con Z*y Z?
para formar un anillo pirazol;

donde las lineas discontinuas indican enlaces sencillos o dobles;

M', M® y M* es carbono y se sustituye con (L),R', M° es carbono, y
cada uno de M? y M°® se selecciona independientemente de nitrégeno y
carbono, y si carbono, es no sustituido o sustituido con (L).R';

R' se selecciona de -H, Cy-C¢ alquilo, C;-Cs alquenilo, C2-Cs
alquinilo, hidroxilo, C;-Cs alcoxi, C;-C¢ alquenil-R", C;-C¢ alcoxi-R".,
COR'", CO;R’, CONHR’, N(R*),, amino C,-C, alquilo, hidroxi C;-C,
alquilo, amino, amino C,-C, alquil-R’, halo C,-C, alquilo, C,-Cs alquil-
NHR’, C,-C; alquil-N(R?),, carbonitrilo, SR'’, halo, NHR’, NR*R’, NHR'-
C,-C; alquilo, NR®*R’-C,-C; alquilo, nitro, ciano, O-R', C;-C, alquil-OR'®,
C,-Cs alquil-COR'!, arilo, heteroarilo, heterociclilo, alquilarilo,
alquilheterociclilo,  alquilheteroarilo, arilalquilo, heteroarilalquilo,
heterociclilalquilo, o C;-C,; mono- y biciclico cicloalquilo, en donde arilo,
heteroarilo, heterociclilo, mono- y biciclico cicloalquilo se sustituyen
opcionalmente con uno o més de los grupos definidos por R'%

R’ y R® se seleccionan cada uno independientemente de -H, C,-Cs
alquilo, C;-C, alquil-R", C;-Cs alquil-N(R");, CO,R', COR", arilo, y
arilalquilo, en donde arilo y arilalquilo, se sustituyen opcionalmente con
uno o mas de los grupos definidos por R'%;

R’ y R" se seleccionan cada uno independientemente de -H,
hidroxilo, C,-C alquilo, C,-Cs alquil-R'?, C,-Cs alquil-NH;R", CO,R'S,
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COR", C;-C¢ alquil-COR', C;-C¢ alquil-CONH-R'®, C;-Cs alquil-
CON(R'®),, hidroxi C,-C; alquilo, halo C;-C, alcoxi, halo C,-C, alquilo,
Si(R¥),R", arilo, heteroarilo, heterociclilo, arilalquilo, y C;-C;o mono- y
biciclico cicloalquilo, en donde arilo, heteroarilo, heterociclilo, y
arilalquilo, se sustituyen opcionalmente con uno o mis de los grupos
definidos por R'%;

R!! se selecciona de -H, C,-Ce alquilo, C,-Cg alcoxi, hidroxilo, halo, amino,
NHR", NR'™),, COR®, COR", halo C,-C, alquilo, arilo, heteroarilo,
heterociclilo, heteroarilalquilo, y heterociclilalquilo, en donde heterociclilo,
heteroarilalquilo, y heterociclilalquilo, se sustituyen opcionalmente con uno
o més de los grupos definidos por R'*,

R'" se selecciona de -H, hidroxilo, oxo, C;-Cs alquilo, hidroxil C,-Cg
alquil-R", C;-C,q alcoxi, amino, amino C;-C, alquil-R’, NHR’, NR"),, C;-
Cs alquil-NHR’, C,-C; alquil-NHR®*R?, C,-C; alquil-N(R%),, C,-C; alquil-
RY, C;-Cs alquil-COR'R"!, C;-Cs alcoxi-R'', nitro, O-R'’, C=0, COR"!,
CO:R" SR, SOR", SO,R"', NHSO,R" C;-C; alquil-SR'", halo, halo C;-
C, alquilo, halo C,-C, alcoxi, hidroxi C,-C, alquilo, hidroxi C,-C, alcoxi,
arilo, heteroarilo, heterociclilo, arilalquilo, heteroarilalquilo,
heterociclilalquilo, y C,-C;¢ mono- y biciclico cicloalquilo, en donde arilo,
heteroarilo, heterociclilo, arilalquilo, heteroarilalquilo, y heterociclilalquilo,
y C,-Co mono- y biciclico cicloalquilo se sustituyen opcionalmente con
uno o més de los grupos definidos por R'%;

R"™ y R se seleccionan cada uno independientemente de -H, oxo,
C,-Csalquilo, COR?, y arilo;

R" y R'® se seleccionan cada uno independientemente de -H, arilo,
arilalquilo, en donde arilo, arilalquilo, se sustituyen opcionalmente con uno
o més de los grupos definidos por R%;

R" se seleccions de -H, C,-C; alquilo, C-Cg alquil-R'’, NHR?, arilo,
heteroarilalquilo, y heterociclilalquilo, en donde arilo se sustituye
opcionalmente con uno o mis de los grupos definidos por R*;

R se selecciona de -H, oxo, hidroxilo, C;-Cyo alquilo, C,-C,, alcoxi,
amino, amino C,-Cs alquilo, N(R'®);, C;-Cs alquil-N(R'®);, CO,R%, SR?,
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halo, halo C,-C, alquilo, arilo, heteroarilo, y heterociclilo, en donde arilo,
heteroarilo, y heterociclilo, se sustituyen opcionalmente con uno o mas de
los grupos definidos por R%;

R" y R se seleccionan cada uno independientemente de -H, C;-Cs
alquilo, heteroarilo, heterociclilo, en donde arilo, heteroarilo, y
heterociclilo, se sustituyen opcionalmente con uno o méis de los grupos
definidos por R*;

R?' y R® se seleccionan cada uno independientemente de -H y C,-C6
alquilo;

R se selecciona de -H y C,-Cg alquilo;

R se selecciona de -H, C,-Cs alquilo, C;-Cg alcoxi, CO,R?, halo, y
halo C;-C, alquilo;

R? se selecciona de -H, y C;-Cg alquilo;

R¥ se selecciona de -H, arilo, heteroarilo, heterociclilo, alquilarilo,
arilalquilo, en donde arilo, heteroarilo, heterociclilo, alquilarilo, y
arilalquilo, se sustituyen opcionalmente con uno o més de los grupos
definidos por R*;

R ge selecciona de -H y halo;

R? R3, RY, RY y R* se seleccionan cada uno independientemente de
un grupo R';
nes0;y

R® y R* se unen opcionalmente para formar una estructura que se

selecciona de:

[00059] Los compuestos inhibidores de MK-2 que se describen en
férmulas I-110, y en Tablas I y II pueden preparase por lo métodos que se
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describen en los Ejemplos siguientes. Los compuestos no descritos
especificamente en los Ejemplos pueden elaborarse por referencia a los
métodos usados en los Ejemplos, pero con la sustitucién de compuestos de
partida que son apropiados para el compuesto que se desea.

[00060] La presente invencién incluye ademds un método de inhibir
proteina cinasa-2 activada por protenina cinasa activada por mitégenos,
método que comprende poner en contacto una proteina cinasa-2 activada
por protenina cinasa activada por mitdgenos con uno o més de cualquiera de
los compuestos inhibidores de MK-2 descritos aqui. En una incorporacion,
la puesta en contacto de MK-2 con un compuesto inhibidor de MK-2 tiene
lugar en una célula. La célula puede ser una de cualquier tipo de
organismo, pero es preferiblemente una célula animal. La puesta en
contacto puede ocurrir in vifro o in vivo, y la célula puede ser una célula
viva, 0 puede ser no viva. Cuando la puesta en contacto se lleva a cabo in
vitro, la célula puede unirse a otras células, o puede ser una célula tinica, o
aglomeracion de células en suspensién o en un medio sélido. Cuando la
puesta en contacto se lleva a cabo in vivo, el compuesto inhibidor de MK-2
puede administrarse como se describe mis adelante.

[00061] En una incorporacién, la presente invencién ofrece un método de
prevenir o tratar una enfermedad o trastorno modulado por MK-2 en un
individuo, método que comprende poner en contacto una proteina cinasa-2
activada por protenina cinasa activada por mitdgenos en un individuo con
uno cualquiera o més de los compuestos inhibidores de MK-2 que se
describen aqui. Un compuesto inhibidor de MK-2 preferido para el
presente método es uno que tiene la estructura descrita por formula 1. En
otra incorporacién preferida, el compuesto inhibidor de MK-2 es uno que
tiene 1a estructura descrita por férmula II.

[00062] La presente invencién también un método de inhibir proteina
cinasa-2 activada por protenina cinasa activada por mitdgenos en un
individuo necesitado de tal inhibicién, método que comprende administrar
al individuo uno cualquiera o mas de los compuestos inhibidores de MK-2
descritos aqui.
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[00063] De igual manera la presente invencién incluye un método de
prevenir o tratar una enfermedad o trastomo mediado por TNFa en un
individuo, método que comprende administrar al individuo una cantidad
efectiva de uno cualquiera o méis de los compuestos inhibidores de MK-2
descritos aqui. En una incorporacién preferida, el individuo es uno que
necesita de tal prevencidn o tratamiento.

[00064] Los presentes métodos pueden llevarse a la prictica mediante la
administracion de uno cualquiera 0 mds de los presentes compuestos
inhibidores de MK-2. Se prefiere que el compuesto inhibidor de MK-2 sea
uno que tenga una ICso MK-2 de menos de alrededor de 10 pM, en un
andlisis in vitro de la actividad inhibidora de MK-2, méis preferido es un
compuesto que tenga una ICsy de MK-2 de menos de alrededor de 1.0 M,
todavia més preferido es un compuesto que tenga una ICs; MK-2 de menos
de alrededor de 0.5 pM.

[00065] Debe entenderse que las formas base, sales, sales
farmacéuticamente aceptables, y proférmacos de los compuestos que se
describen aqui, asf como formas isoméricas, tautdmeros, mezclas racémicas
de los compuestos, y similares, las cuales tienen la misma o similar
actividad que los compuestos que se describen, tienen que considerarse
incluidos en la descripcién del compuesto.

[00066] La actividad inhibidora de MK-2 de cualquiera de los compuestos
descritos aquf puede determinarse por uno cualquiera de varios métodos que
son bien conocidos por los expertos en el arte de las pruebas de la actividad
enzimética. Un método tal se describe en detalle en la seccién Métodos
Generales de los Ejemplos. Ademas, la eficacia de uno cualquiera de los
presentes compuestos inhibidores de MK-2 en aplicaciones terapéuticas
puede determinarse probando la inhibicion de la produccién TNFa en un
cultivo de células y en andlisis con modelos animales. En general, se
prefiere que los compuestos inhibidores de MK-2 de la presente invencién
sean capaces de inhibir la produccién y/o la liberacion de TNFa en cultivos
de células y en modelos animales.

[00067] En el presente método, los compuestos inhibidores de MK-2 que
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se han descrito aqui pueden usarse como inhibidores de MAPKAP cinasa-2.
Cuando esta inhibicién tiene una finalidad terapéutica, uno o més de los
presentes compuestos inhibidores de MK-2 pueden administrarse a un
individuo necesitado de la inhibicién de MK-2. Tal como se emplea aqui,
un “individuo necesitado de la inhibicion de MK-2" es un individuo que
tiene, 0 que se encuentra de riesgo de contraer una enfermedad o trastorno
mediado por TNFa. Las enfermedades o trastornos mediados por TNFa se
describen con més detalle a continuacion.

[00068] Como se describe més arriba, en una incorporaciéon del presente
método, un individuo necesitado de prevencion o tratamiento de una
enfermedad o trastorno mediado por TNFa se trata con uno o méas de los
presentes compuestos inhibidores de MK-2. En una incorporacién, el
individuo se trata con una cantidad efectiva del compuesto inhibidor de
MK-2. La cantidad efectiva puede ser una cantidad que es suficiente para
prevenir o tratar la enfermedad o desorden mediado por TNFa.

[00069] El compuesto inhibidor de MK-2 que se emplea en el método en
cuestién puede ser cualquier compuesto inhibidor de MK-2 que se describe
aqui.

[00070] En el método en cuestién, el compuesto inhibidor de MK-2 puede
usarse en cualquier cantidad que sea una cantidad efectiva. No obstante, se
prefiere que la cantidad del compuesto inhibidor de MK-2 que se administra
se encuentre en un rango de alrededor de 0.1 mg/dia por kilogramo (kg) del
compuesto en cuestién a alrededor de 1500 mg/dia/kg. Es més preferido
que la cantidad del compuesto esté en un rango de alrededor de 1 mg/dia’kg
a alrededor de 500 mg/dia’kg. Una cantidad que esté en un rango de
alrededor de 10 mg/dia’kg a alrededor de 400 mg/dia’kg es todavia més
preferida.

[00071] Cuando el término “alrededor de™ se usa aqui en relacién con una
cantidad posolégica del compuesto inhibidor de MK-2, hay que entender
que significa una cantidad que estd en + 10% en peso de la cantidad o rango
que se describe. A modo de ejemplo, “alrededor de 0.1 -10 mg/dia” incluye
todas las dosificaciones entre 0.9 a 11 mg/dia.
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[00072]) En una incorporacién de la presente invencién, se provee una
composicién terapéutica que contiene por lo menos uno de los compuestos
inhibidores de MK-2 que se describen aqui. Una composicién terapéutica
preferida contiene una cantidad terapéuticamente efectiva de un compuesto
que se describe por formula I. En otra incorporacién, una composicién
terapéutica preferida es una que tiene un compuesto inhibidor de MK-2 que
se describe por férmula II.

[00073] En otra incorporacién de la presente invencién, una composicion
farmacéutica que contiene uno o més de los presentes inhibidores de MK-2
puede administrarse a un individuo para la prevencién o tratamiento de una
enfermedad o trastorno mediado por TNFo. La composicion farmacéutica
incluye un inhibidor de MK-2 de la presente invencién y un vehiculo
farmacéuticamente aceptable. Un inhibidor preferido de MK-2 para uso en
la composicién farmacéutica se describe por féormula I. En otra
incorporacién, una composicién farmacéutica preferida es una que tiene un
compuesto inhibidor de MK-2 que se describe por formula II.

[00074] En otra incorporacion, puede producirse un estuche que es
apropiado para uso en la prevencién o tratamiento de una enfermedad o
trastomo mediado por TNFa. El estuche comprende una formulacién
farmacéutica que comprende por lo menos uno de los inhibidores de MK-2
que se describe aqui en una cantidad que comprende una cantidad
terapéuticamente efectiva.

[00075] Tal como se emplea aqui, una “cantidad efectiva” significa la dosis
o cantidad efectiva a administrarse a un paciente y la frecuencia de
administracién al individuo, que se determina fécilmente por una persona
de habilidad corriente en el arte, mediante el uso de técnicas conocidas y
observando los resultados obtenidos bajo circunstancias andlogas. La dosis
o cantidad ‘efectiva a administrarse a un paciente y la frecuencia de
administracién al individuo puede determinarse fécilmente por una persona
de habilidad corriente en el arte mediante el uso de técnicas conocidas y
observando los resultados obtenidos bajo circunstancias andlogas. Al
determinar la cantidad efectiva o dosis, el médico que tiene a cargo el
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diagnostico considerard un niimero de factores, incluidos pero no limitados
a, la potencia y duracion de la accién de los compuestos empleados, la
naturaleza y gravedad de la enfermedad por tratar, as{ como el sexo, edad,
peso, salud general y grado de reaccion individual del paciente por tratar, y
otras circunstancias relevantes.

[00076] La expresion “terapéuticamente efectiva™ indica la capacidad de
un agente para prevenir, o mejorar, la gravedad del trastorno, impidiendo al
mismo tiempo efectos colaterales adversos, asociados tipicamente con
terapias alternativas. La expresién “terapéuticamente efectiva” tiene que
entenderse equivalente la expresidn “efectiva para el tratamiento,
prevencién, o inhibicién”, y las dos tienen como finalidad calificar la
cantidad del compuesto inhibidor de MK-2 para uso en terapia que logrard
el objetivo de la mejora en la gravedad del dolor e inflamacién y la
frecuencia de incidencia durante el tratamiento, evitando al mismo tiempo
efectos colaterales adversos, asociados tipicamente con terapias
alternativas.

[00077] Los expertos en el arte observarin que también pueden
determinarse dosificaciones con la guia de Goodman & Goldman's The
Pharmacological Basis of Therapeutics. Ninth Edition (1996), Appendix 11,
péginas 1707-1711.

[00078] La frecuencia de la dosis dependerd de la semivida de los
componentes activos de la composicion. Si las moléculas actives tienen una
semivida corta (por ejemplo, de alrededor de 2 a 10 horas) puede ser
necesario administrar una o mas dosis por dia. Alternativamente, si las
moléculas activas tienen una semivida prolongada (por ecjemplo, de
alrededor de 2 a alrededor de 15 dias) puede ser imicamente necesario
administrar una dosificacién una vez por dia, por semana, o incluso una vez
cada 1 6 2 meses. Una frecuencia de dosificacién preferida es administrar
las cantidades posoldgicas descritas més arriba a un individuo una vez al
dia.

[00079] Las dosificaciones diarias pueden variar dentro de limites amplios
y se ajustardn a los requerimientos individuales en cada caso particular. En
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general, para administracion a adultos, una dosificacién diaria apropiada se
ha descrito mas arriba, aunque los limites que se identificaron como
preferidos pueden excederse, si se estima conveniente. La dosificacién
diaria puede administrarse como una dosificacién inica o en dosificaciones
divididas.

[00080] Para los efectos de calcular y expresar una frecuencia de
dosificacién, todas las dosificaciones que se expresan aqui se calculan en
una base cantidad-promedio-por-dia independientemente de la frecuencia
de dosificacién. Por ejemplo, una dosificacién de 100 mg de un inhibidor
de MK-2 tomada una vez cada dos dias se expresaria como una frecuencia
de dosificaciéon de 50 mg/dia. Andlogamente, la frecuencia de dosificacién
de un ingrediente donde 50 mg se toman dos veces por dia se expresaria
como una frecuencia de dosificacién de 100 mg/dia.

[00081] Para efectos del célculo de las cantidades posolégicas, se asumird
que el peso de un humano adulto normal es 70 kg.

[00082] Cuando se administra un inhibidor de MK-2 junto con un vehiculo
farmacéuticamente aceptable, pueden formarse las composiciones
farmacéuticas que se describen mas arriba. Los vehiculos
farmacéuticamente aceptables incluyen, pero no se limitan a, solucién
salina fisiolégica, solucién de Ringer, solucién de fosfato o amortiguadora,
solucién salina tamponada ("buffered saline™), y otros vehiculos conocidos
en el arte.

Las composiciones farmacéuticas pueden incluir asimismo estabilizantes,
anti-oxidantes, colorantes, y diluyentes. Vehiculos farmacéuticamente
aceptables y aditivos se eligen de tal modo que se reduzcan al minimo los
efectos colaterales del compuesto farmacéutico y el rendimiento del
compuesto no se cancele o inhiba en tal medida que el tratamiento sea
ineficaz.

[00083] El término “cantidad farmacolégicamente efectiva” significara que
la cantidad de un medicamento o agente farmacéutica que producird la
respuesta médica o biolégica de un tejido, sisterna, animal o humano que se
estd buscando por el investigador o especialista clinico. Esta cantidad
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puede ser una cantidad terapéuticamente efectiva.

[00084] El término “farmacéuticamente aceptable” se usa aqui para
significar que el nombre modificado es apropiado para uso en un producto
farmacéutico. Los cationes farmacéuticamente aceptables incluyen iones
metilicos e iones orgdnicos. Iones metdlicos més preferidos incluyen, pero
no se limitan &, sales apropiadas de metal alcalino, sales de metal
alcalinotérreos y otros iones metdlicos fisiolégicos aceptables. Iones
ejemplares incluyen aluminio, calcio, litio, magnesio, potasio, sodio y zinc
en sus valencias usuales. Iones orgénicos preferidos incluyen aminas
terciarias protonadas y cationes de amonio cuaternario, incluidos en parte,
trimetilamina, dietilamina, N,N’-dibenciletilenediamina, cloroprocaina,
colina, dietanolamina, etilendiamina, meglumina (N-metilglucamina) y
procaina. Acidos ejemplares farmacéuticamente aceptables incluyen, sin
limitacién, 4cido clorhidrico, dcido yodhidrico, 4cido bromhidrico, acido
fosférico, dcido sulflrico, dcido metanosulfénico, dcido acético, 4cido
férmico, écido tartérico, 4cido maleico, dcido mélico, 4cido citrico, 4cido
isocitrico, é4cido succinico, écido léctico, é&cido glucdnico, 4cido
glucurdnico, écido pirivico, 4cido oxalacético, dcido fumdrico, 4cido
propiénico, dcido aspértico, dcido glutdmico, écido benzoico, y similares.
[00085] Asimismo se incluyen en los compuestos y composiciones de la
invencién las formas isoméricas y tautébmeros y las sales farmacéuticamente
aceptables de los presentes inhibidores de MK-2. Sales ilustrativas
farmacéuticamente aceptables se preparan de Acidos férmico, acético,
propiénico, succinico, glicolico, glucénico, lactico, malico, tartdrico,
citrico, ascérbico, glucurénico, maleico, fumérico, pirvico, aspértico,
glutdmico, benzoico, antranilico, mesflico, estedrico, salicilico, p-
hidroxibenzoico, fenilacético, mandélico, embdnico (pamoico),
metanosulfonico, etanosulfénico, bencenoesulfénico, pantoténico,
toluenosulfonico, 2-hidroxietanosulfénico, sulfanilico,
ciclohexilaminosulfénico, algénico, P-hidroxibutirico, galactirico y
galacturénicos.

[00086] Sales de adici6én de 4cido, farmacéuticamente aceptables, de
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compuestos de la presente invencién incluyen sales de iones metélicos y
sales de iones orgénicos. Sales de iones metilicos mas preferidos incluyen,
pero no se limitan a, sales apropiadas de metal alcalino (Grupo 1A), sales de
metal alcalinotérreo (Grupo II A) y otros iones de metal, fisiolégicos
aceptables. Tales sales pueden prepararse de iones de aluminio, calcio,
litio, magnesio, potasio, sodio y zinc, Sales orgénicas preferidas pueden
elaborarse de aminas terciarias y sales de amonio cuaternario, incluidos en
parte, trifluoroacetato, trimetilamina, dietilamina, NN’-
dibenciletilenediamina, cloroprocaina, colina, dietanolamina, etilendiamina,
meglumina (N-metilglucamina) y procaina. La totalidad de las sales ya
mencionadas pueden prepararse por los expertos en el arte por métodos
convencionales del compuesto correspondiente de la presente invencién.
[00087]) El método de la presente invencién es htil para, pero no se limita a,
la prevencién y/o tratamiento de enfermedades y trastomos mediados por
TNFa y/o mediados por MK-2, incluidos dolor, inflamacién y/o artritis.
Por ejemplo, los compuestos descritos aqui serian utiles para el tratamiento
de cualquier trastorno relacionado con inflamacién descrito a continuacion,
tal como un analgésico en el tratamiento de dolores y cefaleas, o como
antipirético para el tratamiento de fiebre. Los compuestos descritos aqui
serian asimismo Utiles para el tratamiento de un trastomno relacionado con
inflamacién en un individuo que padece de tal trastorno asociado con
inflamacién.

[00088] Tal como se emplea aqui, los términos “tratando”, “tratamiento”,
“tratado”, o “tratar” significan aliviar los sintomas, eliminar la causa sobre
una base permanente o temporal. El término “tratamiento” incluye alivio,
eliminacion de la causa del pain y/o inflamacioén asociados con, pero sin
limitarse a, cualquiera de las enfermedades o trastomos descritos aqui. Los
términos “previniendo”, “prevencién”, “prevenido”, o “prevenir,” significan
impedir o retardar la aparicién de sintomas asociados con, pero sin limitarse
a, cualquiera de las enfermedades o trastornos descritos aqui.

[00089] En incorporaciones preferidas, los métodos y composiciones de la
presente invencién abarcan la prevencion y/o tratamiento de dolor,
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inflamacion y trastomos relacionados con inflamacion.

[00090] En otras incorporaciones preferidas, los métodos y composiciones
de la presente invencién comprenden el tratamiento de uno cualquiera o
més de los trastornos seleccionados del grupo conformado por trastornos de
las articulaciones y el tejido conectivo, trastornos de neoplasia, trastornos
cardiovasculares, trastomos Oticos, trastornos oftdmicos, trastornos
respiratorios, trastornos gastrointestinales, trastormos relacionados con
angiogénesis, trastornos inmunitarios, trastornos alérgicos, trastornos de la
nutricién, enfermedades y trastomos infecciosos, trastornos endocrinos,
trastornos metabdlicos, trastornos neurales y neurodegenerativos, trastornos
psiquiétricos, trastornos hepdticos y biliares, trastornos del esqueleto
mucular, trastornos genitourinarios, trastornos ginecoldgicos y obstétricos,
trastornos ocasionados por lesiones y traumas, trastornos quirirgicos,
trastornos dentales y orales, trastomos de disfuncién sexual, trastornos
cutdneos, trastornos sanguineos, y trastornos por envenenamiento.

[00091] Tal como se emplea aqui, los términos “neoplasia” y “trastorno de
neoplasia”, usados aqui en forma intercambiable, se refieren al crecimiento
de nuevas células que resulta de la pérdida del grado de reaccion a controles
normales del crecimiento, por ejemplo, al crecimiento “neopldsico” de
células. Neoplasia se usa también aqui en forma intercambiable con el
término “céncer” y para los propésitos de la presente invencion; el cincer es
un subtipo de neoplasia. Tal como se emplea aqui, el término “trastorno de
neoplasia” comprende igualmente otras anomalias celulares, tales como
hiperplasia, metaplasia y displasia. Los términos neoplasia, metaplasia,
displasia e hiperplasia pueden emplearse aqui en forma intercambiable y se
refieren generalmente a células que experimentan un crecimiento celular
anormal.

[00092] Ambos términos, “neoplasia” y “trastorno de neoplasia”, se
refieren a un “neoplasma” o tumor, que pueden ser benignos, premalignos,
metastdsicos, o malignos. La presente invencién comprende ademds
neoplasias benignas, premalignas, metastasicas, o malignas. De igual
manera la presente invencion abarca tumores benignos, premalignos,
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metastasicos, o malignos. Por consiguiente, la totalidad de las neoplasias o
tumores benignos, premalignos, metastdsicos, o malignos queda abarcada
por la presente invencidn y pueden designarse en forma intercambiable,
como neoplasia, neoplasmas o trastornos relacionados con neoplasia. En el
arte los tumores se conocen generalmente por ser una masa de neoplasia o
células “neoplasicas”. Aunque para los propésitos de la presente invencién
hay que entender que incluso una célula neopléisica se considera un
neoplasma o, alternativamente, neoplasia.

[00093] En otras incorporaciones ain preferidas, los métodos y
composiciones de la presente invencién abarcan la prevencién y tratamiento
de trastomnos de las articulaciones y el tejido conectivo seleccionados del
grupo conformado por artritis, artritis reumatoide, espondiloartopatias,
artritis gotosa, espondiloartrosis lumbar, sindrome del tinel carpiano,
displasia de cadera en caninos, lupus sistémico eritematoso, artritis de los
j6venes, osteoartritis, tendinitis y bursitis,

[00094] En otras incorporaciones preferidas, los métodos y composiciones
de la presente invencién incluyen la prevencién y tratamiento de los
trastornos de neoplasia seleccionados del grupo conformado por melanoma
lentiginoso acral, queratosis actinicas, adenocarcinoma, carcinoma quistico
adenoide, adenomas, poliposis adenomatosa familiar, pdlipos familiares,
polipos de colon, pélipos, adenosarcoma, carcinoma adenoescamoso,
carcinoma adrenocortical, linfoma relacionado con SIDA, céncer anal,
tumores astrociticos, carcinoma de la gldndula de Bartolino, carcinoma de
las células basales, cancer de los conductos biliares, cdncer de vejiga,
glioma del tronco encefillico, tumores cerebrales, céncer de mama,
carcinomas de la gldndula bronquial, carcinoma capilar, carcinoides,
carcinoma, carcinosarcoma, cavernoso, linfoma del sistema nervioso
central, astrocitoma cerebral, colangiocarcinoma, condosarcoma,
papiloma/carcinoma choriod plexusdel plexo corioide, carcinoma de las
células claras, céncer cutdneo, cdncer cerebral, cincer del colon, céncer
colorrectal, linfoma de células T cuténeas, cistadenoma, tumor de los senos
endodérmicos, hiperplasia endometrial, sarcoma de estroma endometrial,
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adenocarcinoma endometrioide, céncer ependimal, epiteloide, esofégico,
sarcoma de Ewing, tumor de células germinativas extragonadales,
hiperplasia fibrolaminar, hiperplasia nodular focal, céncer de la vesicula
biliar, gastrinoma, tumores de las células germinativas, tumor trofobléstico
del embarazo, gliobiastoma, glioma, glucagonoma, hemangioblastomas,
hemangioendotelioma, hemangiomas, adenoma hepético, adenomatosis
hepética, carcinoma hepatocelular, linfoma de Hodgkin, céncer
hipofaringeo, glioma de las vias visuales y del hipotélamo, insulinoma,
neoplasia intraepitelial, neoplasia escamosa interepitelial, melanomaintra
ocular, carcinoma escamoso invasivo, carcinoma de células grandes,
carcinoma de las células del islote, sarcoma de Kaposi, cincer renal, céncer
de laringe, leiomiosarcoma, melanomas de lentigo maligna, trastornos
relacionados con leucemia, céncer de los labios y la cavidad oral, cdncer
hepdtico, céncer pulmonar, linfoma, tumores mesoteliales malignos,
timoma maligno, méduloblastoma, méduloepitelioma, melanoma,
carcinoma de las meninges, carcinoma de las células de Merkel, mesotelial,
metastisico, carcinoma mucoepidermoide, neoplama de las células del
plasma/mieloma multiple, micosis fungoides, sindrome mielodisplésico,
trastornos mieloproliferativos, cdncer de los senos paranasales y la cavidad
nasal, céncer nasofaringeo, neuroblastoma, adenocarcinoma neuroepiteliel,
melanoma nodular, linfoma no hodgkiniano, carcinoma de células en avena
("oat cell carcinoma™), oligodendroglial, céncer bucal, céncer
bucofaringeo, osteosarcoma, polipéptido pancreético, cdncer ovérico, tumor
de las células germinativas ovéricas, cancer pancrestico, adenocarcinoma
seroso papilar, tumores de células pineales, tumores de la pituitaria,
plasmacitoma, pseudosarcoma, blastoma pulmonar, céncer paratiroideo,
cdncer del pene, feocromocitoma, tumores neuroectodérmicos primitivos
pineales y supratentoriales, tumor de la pituitaria, neoplama de las células
del plasma, blastoma pleuropulmonar, cancer de prostata, cincer rectal,
carcinoma de las células renales, retinoblastoma, rabdomiosarcoma,
sarcoma, carcinoma seroso, carcinoma microcitico, cdncer del intestino
delgado, carcinomas de los tejidos blandos, tumor secretor de
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somatostatina, carcinoma escamoso, carcinoma epidermoide ("squamous
cell carcinoma”), mealonoma submesotelial, melanoma de propagacién
superficial, tumores neuroectodérmicos primitivos supratentoriales, cédncer
de la tiroides, carcinoma no diferenciado, céncer de la uretra, sarcoma
uterina, melanoma de la tivea, carcinoma verrugoso, céncer vaginal,
vipoma, céncer de la vulva, macroglobulinemia de Waldenstrom, carcinoma
bien diferenciado, y tumor de Wilm.

[00095] En otras incorporaciones preferidas, los métodos y composiciones
de la presente invencién comprenden la prevencién y tratamiento de los
trastornos cardiovasculares seleccionados del grupo conformado por
isquemia del miocardio, hipertensién, hipotensidén arterial, arritmias
cardiacas, hipertensién pulmonar, hipocalemia, isquemia cardiaca, infarto
del miocardio, remodelamiento cardiaco, fibrosis cardiaca, necrosis del
miocardio, aneurisma, fibrosis arterial, embolismo, inflamacién de las
placas vasculares, ruptura de las placas vasculares, inflamacién inducida
por bacterias e inflamacién inducida por virus, edema, hinchazdn,
acumulacién de liquidos, cirrosis hepédtica, sindrome de Bartter, miocarditis,
arterioesclerosis, ateroesclerosis, calcificacién (tal como calcificacién
vascular y calcificacién valvuvar), arteriopatia coronaria, insuficiencia
cardiaca, insuficiencia cardiaca congestiva, choque, arritmia, hipertrofia
ventricular izquierda, angina, nefropatia diabética, falla renal, dafio ocular,
vasculopatias, cefaleas con jaqueca, anemia apldsica, dafio cardiaco,
miopatia cardiaca diabética, insuficiencia renal, lesién renal, arteriopatia
renal, vasculopatia periférica, hipertrofia ventricular izquierda, disfuncién
cognitiva, apoplejia, y cefalea.

[00096] En.otras incorporaciones preferidas, los métodos y composiciones
de la presente invencién incluyen la prevencion y tratamiento de los
trastornos metabélicos seleccionados del grupo conformado por obesidad,
sobrepeso, diabetes tipo I y II, hipotiroidismo, e hipertiroidismo.

[00097] En otras incorporaciones preferidas, los métodos y composiciones
de la presente invencién abarcan la prevencion y tratamiento de los
trastornos respiratorios seleccionados del grupo conformado por asma,
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bronquitis, enfermedad pulmonar obstructiva crénica (COPD), fibrosis
quistica, edema pulmonar, embolismo pulmonar, neumonia, sarcoidosis,
silicosis, fibrosis puimonar, insu.-lﬁciencia respiratoria, sindrome disneico
agudo y enfisema.

[00098] En otras incorporaciones preferidas, los métodos y composiciones
de la presente invencién incluyen la prevencién y tratamiento de los
trastornos relacionados con la angiogénesis seleccionados del grupo
conformado por angiofibroma, glaucoma neovascular, anomalfas
arteriovenosas, artritis, sindrome de Osler-Weber, placas ateroescleréticas,
psoriasis, neovascularizacién de injerto de comea, granuloma pirogénico,
cicatrizacion retrasada, fibroplasias retrolentales, retinopatia diabética,
escleroderma, granulaciones, tumores sélidos, hemangioma, tracoma,
articulaciones hemofilas, adhesiones vasculares, cicatrices hipertréficas,
degeneracién macular relacionada con la edad, arteriopatia coronaria,
apoplejia, cdncer, complicaciones del SIDA, tlceras e infertilidad.

[00099] En otras incorporaciones preferidas, los métodos y composiciones
de la presente invencién abarcan la prevencién y tratamiento de las
enfermedades y trastornos infecciosos seleccionados del grupo conformado
por infecciones viricas, infecciones bacterianas, infecciones por priones,
infecciones por espiroquetas, infecciones micobacterianas, rickettiosis,
infecciones por clamidia, infecciones parasitarias e infecciones fiingicas.
[000100] En todavia otras incorporaciones, los métodos vy
composiciones de la presente invencién comprenden la prevencién y
tratamiento de las enfermedades y trastornos infecciosos seleccionados del
grupo conformado por hepatitis, VIH (SIDA), viruela, varicela, resfriado
comn, gripe bacteriana, gripe virica, verrugas, herpes bucal, herpes genital,
infecciones por herpes simplex, herpes zoster, encefalopatia espongiforme
bobina, septicemia, infecciones por estreptococo, infecciones por
estafilolococos, dntrax, sindrome respiratorio agudo y grave (SARS),
malaria, enfermedad africana del suefio, fiebre amarilla, clamidia,
botulismo, gusano del corazon en perros, fiebre de las montaflas rocosas
("rocky mountain spotted fever"), enfermedad de Lyme, célera, sffilis,
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gonorrea, encefalitis, neumonfa, conjuntivitis, candidiasis, rabia, fiebre del
dengue, ebola, sarampion, paperas, rubéola, virus del Nilo Occidental,
meningitis, gastroenteritis, tuberculosis, hepatitis, y escarlatina.

[000101] En otras incorporaciones preferidas, los métodos y
composiciones de la presente invencién comprenden la prevencién y
tratamiento de los trastornos neuronales y neurodegenerativos
seleccionados del grupo conformado por cefaleas, cefaleas con migrafia,
enfermedad de Alzheimer, enfermedad de Parkinson, demencia, pérdida de
la memoria, senilidad, amiotrofia, ALS, amnesia, convulsiones, esclerosis
multiple, distrofias musculares, epilepsia, esquizofrenia, depresion,
ansiedad, trastorno de falta de atencién, hiperactividad, bulimia, anorexia
nervosa, ansiedad, autismo, fobias, encefalopatias espongiformes,
enfermedad de Creutzfeldt-Jakob, corea de Huntington, isquemia, trastorno
obsesivo-compulsivo, depresién maniaca, trastomos bipolares, adiccién a
las drogas, alcoholismo y adiccién al cigarrilo.

[000102] En otras incorporaciones preferidas, los métodos y
composiciones de la presente invencién abarcan la prevencién y tratamiento
de los trastornos cutdneos seleccionados del grupo conformado por acné,
psoriasis, eczema, quemaduras, hiedra venenosa, roble venenoso y
dermatitis.

[000103] En otras incorporaciones preferidas, los métodos y
composiciones de la presente invencién incluyen la prevencién y
tratamiento de los trastomos quinirgicos seleccionados del grupo
conformado por dolor e hinchazén pos-quinirgicos, infeccién pos-
quirirgica e inflamacién pos-quirirgica.

[000104] En otras incorporaciones preferidas, los métodos vy
composiciones de la presente invencién abarcan la prevencién y tratamiento
de los trastomos gastrointestinales seleccionados del grupo conformado por
enfermedad inflamatoria intestinal, sindrome de intestino irritable,
enfermeded de Crohn, gastritis, sindrome del intestino irritable, diarrea,
estreflimiento, disenteria, colitis ulcerosa, reflujo gastrico esofégico, tlceras
gdstricas, varices gdstricas, Glceras, y acidez géstrica.
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[000105] En otras incorporaciones preferidas, los métodos vy
composiciones de la presente invencion incluyen la prevencién vy
tratamiento de los trastornos oticos seleccionados del grupo conformado por
dolor ético, inflamacidn, otorrea, otalgia, fiebre, sangrado 6tico, sindrome
de Lermoyez, enfermedad de Meniere, neuronitis vestibular, vértigo
posicional paroxismico benigno, herpes zoster oticus, sindrome de Ramsay
Hunt, neuronitis virica, ganglionitis, herpes geniculado, labirintitis,
labirintitis purulenta, labirintitis endolinfitica virica, fistulas perilinfiiticas,
pérdida de la audicién inducida por ruido, deficiencia auditiva por vejez,
ototoxicidad inducida por firmacos, neuromas actsticos, aerotitis media,
inflamacién infecciosa del timpano, miringitis con vesiculas, otitis media,
otitis media con efusién, otitis media aguda, otitis media secretora, otitis
media serosa, mastoiditis aguda, otitis media crdnica, otitis externa,
otoesclerosis, carcinoma escamoso, carcinoma basocelular, paragangliomas
no cromafines, quimiodectomas, tumores del globus jugulare, tumores del
globus tympanicum, otitis externa, pericondritis, dermatitis eczematoide
auricular, otitis externa maligna, hematoma subpericondrial, ceruminomas,
cerumen taponado, quistes sebéceos, osteomas, queloides, otalgia, zumbido
en los oidos, vértigo, infeccién de la membrana timpénica, timpanitis,
furGnculos dticos, otorrea, mastoiditis aguda, petrositis, pérdida de la
audicién conductiva y sensorineural, abceso epidural, trombosis de los
senos laterales, empiema subdural, hidrocefalia otitica, sindrome de Dandy,
miringitis con vesiculas, cerumen taponado, otitis externa difusa, cuerpos
extrafios, keratosis obturans, neoplasma oético, otomicosis, trauma, barotitis
media aguda, obstruccién aguda de la tuba auditiva, cirugia pos-6tica,
otalgia pos-quinirgica, colesteatoma, pérdida de la audicién conductiva y
sensorineural, abceso epidural, trombosis de los senos laterales, empiema
subdural ¢ hidrocefalia otitica.

[000106] En otras incorporaciones preferidas, los métodos vy
composiciones de la presente invencién abarcan la prevencion y tratamiento
de los trastornos oftdlmicos seleccionados del grupo conformado por
retinopatias, uveitis, fotofobia ocular, lesién aguda al tejido ocular,
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conjuntivitis, retinopatia diabética por degeneracién macular relacionada
con la edad, retina desprendida, glaucoma, distrofia macular viteliforme
tipo 2, atrofia gyrata de la coroide y la retina, conjuntivitis, infeccion de la
cdmea, distrofia de Fuchs, sindrome endotelial iridocorneal, queratocono,
distrofia en empalizada ("lattice dystrophy"”), distrofia corneal en mapa-
punto-huella ("map-dot-fingerprint dystrophy™), herpes ocular, pterigio,
miopia, hiperopfa, y cataratas.

[000107] En otras incorporaciones preferidas, los métodos vy
composiciones de la presente invencién contienen la prevencién y
tratamiento de célicos menstruales, cdlculos biliares, lesiones menores,
cicatrizacién de heridas, vaginitis, candidiasis, cefaleas de los senos,
cefaleas por tension, dolor dental, perierteritis nodosa, tiroiditis, myasthenia
gravis, esclerosis miltiple, sarcoidosis, sindrome nefrético, sindrome
Behcet, polimiositis, gingivitis, hipersensibilidad, hinchazén después de una
lesidon, lesién cerebral cerrada ("closed head injury”), enfermedad
hepética, y endometriosis.

[000108] Tal como se emplea aqui, el términos “enfermedad o trastorno
mediado por TNFa” tienen como fin incluir, sin limitacion, cada uno de los
sintomas o enfermedades que se acaban de mencionar.

[000109] El término “individuo” para fines de tratamiento incluye
cualquier individuo humano o animal que estd necesitado de la prevencion
o tratamiento de una cualquiera de las enfermedades o trastornos mediados
por TNFa. El individuo es tipicamente un mamifero. “Mamifero”, tal
como ese término se emplea aqui, se refiere a cualquier animal clasificado
como un mamifero, incluidos animales humanos, domésticos y de granja,
animales de zooldgico, animales deportivos, 0 mascotas, tales como perros,
caballos, gatos, ganado, etc. Preferiblemente, el mamifero es un humano.
[000110] Para métodos de prevencién, el individuo es cualquier
individuo animal o humano, y preferiblemente es un individuo que se
encuentra necesitado de prevencién y/o tratamiento de enfermedades o
trastornos mediados por TNFa. El individuo puede ser un individuo
humano que estd en riesgo de contraer una enfermedad o trastomo mediado
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por TNFa, tal como los ya descritos. El individuo puede estar en riesgo
debido a predisposicion genética, estilo de vida sedentario, dieta, exposicién
a agentes causantes de trastornos, exposicion a agentes patégenos y
similares.

[000111] Las composiciones farmacéuticas en cuestibn pueden
administrarse enteral y parenteralmente. La administracién parenteral
incluye métodos  subcutdneos, intramusculares, intradérmicos,
intramamarios, intravenosos, y otros métodos administrativos conocidos en
el arte. La administracion enteral incluye soluciones, tabletas, cdpsulas de
liberacion sostenida, cipsulas recubiertas entéricamente y jarabes. Cuando
se administra, la composicién farmacéutica puede estar a la temperatura
corporal o cerca de ella.

[000112] En particular, las composiciones farmacéuticas de la presente
invencién pueden administrarse oralmente, por ejemplo, como tabletas,
tabletas recubiertas, grageas, comprimidos medicinales, pastillas para
chupar, suspensiones acuosas u oleosas, polvos o granulos dispersables,
emulsiones, cépsulas duras o blandas, o jarabes y elixires. Las
composiciones previstas para empleo oral pueden prepararse de acuerdo
con cualquier método conocido en el arte para la manufactura de
composiciones farmacéuticas y tales composiciones pueden contener uno o
mads agentes seleccionados del grupo conformado por agentes edulcorantes,
agentes saborizantes, agentes colorantes y agentes preservantes, con el fin
de ofrecer preparaciones farmacéuticamente elegantes y agradables. Las
tabletas contienen el ingrediente activo en mezcla con excipientes
farmacéuticamente aceptables, atdxicos, que son apropiados para la
manufactura de tabletas. [Estos excipientes pueden ser, por ejemplo,
diluyentes inertes, tales como carbonato de calcio, carbonato de sodio,
lactosa, fosfato de calcio o fosfato de sodio; agentes granulantes o
desagregantes, por ejemplo, almidén de maiz, o &cido alginico; agentes
aglutinantes, por ejemplo almidén, gelatina o acacia, y agentes lubricantes,
por ejemplo estearato de magnesio, dcido estedrico o talco. Las tabletas
pueden no recubrirse o pueden recubrirse por técnicas conocidas para
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retrasar la desagregacion y adsorcién en el tubo digestivo y proveen asf una
accion sostenida durante un perfodo més prolongado. Por ejemplo, puede
emplearse un material de retraso del tiempo tal como monoestearato de
glicerilo y diestearato de glicerilo.

[000113] Las formulaciones para uso oral pueden presentarse asimismo
como cépsulas duras de gelatina en donde los ingredientes activos se
mezclan con un diluyente sélido inerte, por ejemplo, carbonato de calcio,
fosfato de calcio o caolin, o como cépsulas blandas de gelatina en donde los
ingredientes activos estdn presentes como tales, o mezclados con agua o un
medio oleoso, por ejemplo, aceite de mani, parafina liquida, o aceite de
oliva.

[000114] Pueden producirse suspensiones acuosas que contengan los
inhibidores de MK-2 en mezcla con excipientes apropiados para la
manufactura de suspensiones acuosas. Tales excipientes son agentes de
suspensién, por ejemplo, carboximetilcelulosa sddica, metilcelulosa,
hidroxipropilmetilcelulosa, alginato de sodio, polivinilpirrolidona, goma
tragacanto y goma acacia; agentes dispersantes o humectantes pueden ser
fosfiitidos de ocurrencia en la naturaleza, por ejemplo lecitina, o productos
de condensacién de un éxido de alquileno con 4cidos grasos, por ejemplo
estearato de polioxietileno, o productos de condensacion de 6xido de etileno
con alcoholes alifiticos de <cadena larga, por ejemplo
heptadecaetilenoxicetanol, o productos de condensacién de 6xido de etileno
con ésteres parciales derivados de dcidos grasos y un hexitol tal como
monooleato de polioxietileno y sorbitol, 0 productos de condensacién de
6xido de etileno con ésteres parciales derivados de é4cidos grasos y
anhidridos de hexitol, por ejemplo monooleato de polioxietileno y sorbitan.
[000115] Las suspensiones acuosas pueden contener igualmente uno o
més preservantes, por ejemplo, etil o n-propil p-hidroxibenzoato, uno o més
agentes colorantes, uno o mds agentes saborizantes, 0 uno o més agentes
edulcorantes, tales como sacarosa o.

[000116] Pueden formularse suspensiones oleosas suspendiendo los
ingredientes activos en un écido graso omega-3, un aceite vegetal, por
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ejemplo aceite de cacahuete, aceite de oliva, aceite de ajonjoli o aceite de
coco, 0 en un aceite mineral tal como parafina liquida. Las suspensiones
oleosas pueden contener un agente espesante, por ejemplo cera de abejas,
parafina dura o alcohol cetilico.

[000117) Pueden agregarse agentes edulcorantes, tales como los
expuestos anteriormente, y agentes saborizantes para ofrecer una
preparacion oral agradable. Estas composiciones pueden preservarse
mediante la adicién de un antioxidante tal como écido ascérbico.

[000118] Agentes y grinulos dispersables apropiados para la
preparacién de una suspensién acuosa mediante la adicién de agua
proporcionan el ingrediente activo en mezcla con un agente dispersante o
humectante, un agente de suspensién y uno o més preservantes. Agentes
dispersantes o humectantes adecuados y agentes de suspensién se
ejemplifican por aquellos ya mencionados més arriba en el texto. De la
misma forma pueden estar presentes otros excipientes, por ejemplo agentes
edulcorantes, saborizantes y colorantes.

[000119]  jarabes y elixires que contengan los novedosos compuestos
inhibidores de MK-2 pueden formularse con agentes edulcorantes, por
ejemplo glicerol, sorbitol o sacarosa. Tales formulaciones pueden contener
ademds agentes suavizantes, preservantes, saborizantes y colorantes.
[000120] Las composiciones en cuestién pueden administrarse también
por via parenteral, ya sea subcutinea, o intravenosa, o intramuscular, o
intrasternal, o mediante técnicas de infusion, en la forma de suspensiones
acuosas o colagenosas inyectables estériles. Tales suspensiones pueden
formularse de acuerdo con el arte conocido usando aquellos agentes
dispersantes o humectantes y de suspensién apropiados, que se han
mencionado mds arriba u otros agentes aceptables. La preparacion
inyectable estéril puede ser asimismo una solucién o suspension inyectable
estéril en un diluyente o disolvente parenteralmente aceptable, atéxico, por
ejemplo como una solucién 1,3-butanodiol. Entre los vehiculos y
disolventes aceptables que pueden emplearse se encuentran agua, solucion
de Ringer y solucién de cloruro de sodio isoténico. Ademads, aceites fijos
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estériles se emplean convencionalmente como disolvente o medio de
suspension. Para este propodsito, puede empelarse cualquier aceite fijo
suave, inclusive mono-, o di-glicéridos sintéticos. Adicionalmente, dcidos
grasos poliinsaturados n-3 pueden encontrar aplicacion en la preparacion de
inyectables.

[000121] Las composiciones en cuestién pueden administrarse también
por inhalacién, en la forma de aerosoles o soluciones para nebulizadores, o
por via rectal, en la forma de supositorios preparados mezclando el
medicamento con un excipiente no irritante apropiado, que es sélido a la
temperatura ordinaria pero liquido a la temperatura del recto y que, por lo
tanto, se derretird en el recto para liberar el medicamento. Tales materiales
son manteca de cacao y polietilen glicoles.

[000122] Las novedosas composiciones pueden administrarse asimismo
localmente, en la forma de cremas, unglentos, geles, colirios, soluciones o
suspensiones.

[000123]  Varios sistemas de administracién incluyen cépsulas, tabletas,
y cdpsulas de gelatina, por ejemplo.

[000124] Los siguientes ejemplos describen incorporaciones preferidas
de la invencién. Otras incorporaciones dentro del &mbito de las
reivindicaciones contenidas aqui serdn evidentes a un experto en el arte a
partir de la consideracién de la especificacién o prictica de la invencién
como se¢ divulga aqui. Se pretende que la especificacién, junto con los
Ejemplos, se considere ejemplar Ginicamente, indicdndose el &mbito y el
espiritu de la invencién por las reivindicaciones que siguen a los Ejemplos.
En los Ejemplos todos los porcentajes estdn dados en una base de peso, a

menos que se indique lo contrario.

INFORMACION GENERAL DE LOS METODOS DE PREPARACION:
[000125]  Salvo que se anote otra cosa, los reactivos y disolventes se
utilizaron tal como se recibieron de los proveedores comerciales.

[000126]  Andlisis de NMR:
[000127]  Se obtuvieron espectros de resonancia magnética nuclear de
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protones en un espectrometro Varian Unity Innova 400, Varian Unity
Innova 300, Varian Unity 300, Bruker AMX 500 6 Bruker AV-300. Las
variaciones quimicas se dan en ppm () y las constantes de acoplamiento, J
se reportan en Hertz. Se usd tetrametilsilano como esténdar interno para los
espectros de protones y el pico del disolvente se emple6é como el pico de
referencia para los espectros de carbono. Los espectros de masas se
obtuvieron en un espectrémetro de masas con ionizacién de presién
atmosférica (APCI) Perkin Elmer Sciex 100, un espectrémetro de masas
con ionizacién de electroaspersiéon (ESI) de trampa de iones LCMS
Finnigan LCQ Duo, un PerSeptive Biosystems Mariner TOF HPLC-MS
(ESI), o un espectrometro de masas (ESI) Waters ZQ.

~ [000128]  Determinacién de ICy MK-2:

[000129] MAPKAPK2 recombinante se fosforil6 con una
concentracién de 42-78 uM por incubacién con 0.23 uM de p38a activo en
50 mM HEPES, 0.1 mM EDTA, 10 mM acetato de magnesio, y 0.25 mM
ATP, pH 7.5 durante 1 hora a 30°C.

[000130] La fosforilacién del péptido HSP (KKKALSRQLSVAA) por
MAPKAPK2 se midi6 usando un método de ensayo de captura con resina
de intercambio de aniones. La reaccion se llevé a cabo en 50 mM PB-
glicerolfosfato, 0.04 % BSA, 10 mM acetato de magnesio, 2% DMSO y 0.8
mM ditioteritol, pH 7.5 en la presencia del péptido HSP con 0.2 uCi
[Y*P]ATP y 0.03mM ATP. La reaccién se inici6 con la adicién de 15 nM
MAPKAPK?2 y se dejé incubar a 30° durante 30 minutos. La reaccién se
terminé y se retiré [y "P]JATP de la solucién mediante la adicién de 150 ul
de resina de intercambio de iones AG 1X8 en 900 mM formiato de sodio
pH 3.0. Se retir6 una alicuota de 50 ul del volumen de cabeza de la mezcla
de reaccién atemperada y se agregé a una placa de 96 pozos, se agregé 150
pl de Microscint-40 (Packard) y se determiné la cantidad de péptido
fosforilado. Se dejo asentar el Microscint en las placas durante 60 minutos
antes del conteo.

[000131] Los compuestos se evalian como inhibidores potenciales de la
cinasa MK2 midiendo sus efectos sobre la fosforilacién de MK2 del
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sustrato del péptido. Los compuestos pueden cribarse inicialmente con dos
concentraciones antes de la determinacién de los valores ICs;. Los
resultados del cribado se expresan como inhibicién porcentual con las
concentraciones del compuesto probado. Para las determinaciones del valor
ICsp, los compuestos se ensayan con seis concentraciones en diluciones
décuples probandose cada concentracién en triplicado. Los resultados se
expresan como valores ICs, en micromolar. El andlisis se realiza con una
concentracién final de 2% DMSO.

[000132] AnAlisis de Liberacién TNFa de Células U937

[000133] La estirpe celular monocitoide humana ("the human
monocyte-like cell line™) U937 (ATCC #CRL-1593.2), se cultiva en medio
RPMI1640 con 10% suero fetal bobino inactivado por calor (GIBCO),
glutamina y pen/strep a 37°C y 5% CO,. La diferenciacién de U937
respecto a las células monociticas/pseudomacréfago
("monocytic/macrophage-like cells ") se induce por la adicién de forbol 12-
miristato 13-acetato (Sigma) con una concentracién final de 20 ng/ml a un
cultivo de células U937 con -0.5 millones de células/ml y se incuba durante
24 horas. Las células se centrifugan, se lavan con PBS y se re-suspenden en
medio fresco sin PMA y se incuban durante 24 horas. Se recogen por
raspado las células adheridas al matraz de cultivo, centrifugacién, y se re-
suspenden en medio fresco a 2 millones de células/ml, y se llevan alicuotas
de 0.2 ml a cada uno de los 96 pozos en una placa de fondo plano. En
seguida se incuban las células durante 24 horas més para permitir la
recuperacion. El medio se retira de las células, y se agrega 0.1 ml de medio
fresco por pozo. Se agrega a las células 0.05 ml de compuesto diluido en
serie o vehiculo de control (medic con DMSO). La concentracién final de
DMSO no excede el 1%. Después de 1 hora de incubacién, se agrega 0.05
ml de 400ng/ml LPS (E Coli serotipo 0111:B4, Sigma) en medio para una
concentracién final de 100 ng/ml. Las células se incuban a 37°C durante 4
horas. Luego de 4 horas de incubacidn, se recogen los sobrenadantes y se
analizan por ELISA para detectar la presencia de TNFa.

[000134]  ELISA de TNFa de Células U937
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[000135]  Placas ELISA (NUNC-Immuno™ Plate Maxisorb™ Surface)
se cubrieron con anticuerpo TNFa anti-humano 1gGl monoclonal
desarrollada en raton, purificado ("purified mouse monoclonal lgG1 anti-
human TNFa antibody") (R&D Systems #MAB610; 1.25 ug/ml en
bicarbonato de sodio pH 8.0, 0.1 ml/pozo) y se incubaron a 4°C. Se aspird
la solucién recubridora el siguiente dia y los pozos se bloquearon con 1
mg/ml de gelatina en PBS (plus 1x timerasol) durante 2 dias a 4°C. Antes
de usarlos, los pozos se lavaron 3x con solucién amortiguadora de lavado
(PBS con 0.05% Tween). Las muestras de medio cultivados se diluyeron
en solucién amortiguadora EIA (5 mg/ml y-globulina bobina, 1 mg/ml
gelatina, 1 ml/l Tween-20, 1 mg/ml timerasol en PBS), se agregaron a los
pozos (0.1 ml/pozo) en triplicado y se dejaron incubar durante 1.5 horas a
37°C en una cémara humidificada. Las placas se lavaron de nuevo y 0.1
ml/pozo de una mezcla de anticuerpos policlonales TNFa anti-humano de
sarrollado en conejo en solucién amortiguadora EIA (1:400 dilucién de
Sigma #T8300, y 1:400 dilucién de Calbiochem #654250) se agregd
durante 1 hora a 37°C. Las placas se lavaron al igual que antes e IgG
(H+L) anti-conejo desarrollado en cabra, conjugada con peroxidasa
("peroxidase-conjugated goat anti-rabbit IgG (H+L) antibody™) (Jackson
ImmunoResearch #111-035-144, 1 ug/ml en solucién amortiguadora EIA,
0.1 ml/pozo) se agregé durante 45 minutos. Luego del lavado final, las
placas se revelaron con solucién ABTS-peroxidasa (Kirkegaard/Perry #50-
66-01, 0.1 ml/pozo). Se midi6 la conversién enzimitica de ABTS en un
producto coloreado después de 5-30 minutos usando un espectrofotémetro
SpectroMax 340 (Molecular Devices) a 405 nm. Se cuantificaron los
niveles de TNF de una curva estindar de TNFa humano recombinante
(R&D Systems #210-TA-010) usando un ajuste de pardmetros cuadrético
generado por software SoftMaxPRO. La sensibilidad de ELISA fue de
aproximadamente 30 pg TNF/ml. Los valores ICsy de los compuestos se
generaron usando un BioAssay Solver.

[000136] Produccién de TNFa inducida por Polisacérido (LPS)
[000137] Se usaron ratas Lewis macho adultas de 225-250 gramos
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(Harlan Sprague-Dawley). Se privé a las ratas de alimento 18 horas antes
de la dosificacion oral, y se les permiti6 el libre acceso al agua de principio
a fin del experimento. Cada grupo de tratamiento constaba de 5 animales.
[000138] Los compuestos se prepararon como una suspensiéon en un
vehiculo compuesto de 0.5% metilcelulosa, 0.025% Tween-20 en PBS. Los
compuestos o vehiculo se administraron oralmente en un volumen de 1 ml
usando una aguja de alimentacion por sonda gastrica, calibre 18. LPS (E.
coli serotipo 0111:B4, Lote #39H4103, Cat. # L-2630, Sigma) se administré
1-4 horas después por inyeccion en la vena del pene con una dosis de 1
mg/kg en 0.5 ml de solucion salina estéril. Se tomaron muestras de sangre
en tubos separadores de suero mediante puncién cardiaca 1.5 horas después
de la inyeccién de LPS, un punto de tiempo correspondiente a una
produccién méxima de TNFa. Después de la coagulacion, se retiré suero y
se almacend a -20°C hasta el ensayo por ELISA (descrito més adelante).
[000139] ELISA TNFa LPS de Rata

[000140] Placas ELISA (NUNC-Immuno™ Plate Maxisorb™ Surface)
se cubrieron con 0.1 ml por pozo de una fraccién purificada de Proteina G
de 2.5 ug/ml de anti-cuerpo monoclonal TNFa anti-ratén/rata de hdmster
TN19.12 (2.5 ug/ml en PBS, 0.1 ml/pozo). La estirpe celular del hibridoma
fue gentilmente suministrada por el Dr. Robert Schreiber, Universidad de
Washington. Los pozos se bloquearon el dia siguiente conl mg/ml gelatina
en PBS. Las muestras de suero se diluyeron en una solucién amortiguadora
que constaba de 5 mg/ml de y-globulina bobina, 1 mg/ml gelatina, 1 ml/]
Tween-20, 1 mg/ml timerasol en PBS, y 0.1 ml de suero diluido se
agregaron a los pozos en duplicado y se dejaron incubar durante 2 horas a
37°C. Las placas se lavaron con PBS-Tween, y 0.1 ml por pozo de una
dilucién 1:300 de anticuerpo TNFa anti-ratén/rata desarrollada en conejo
(BioSource International, Cat. #AMC3012) se agregé durante 1.5 horas a
37°C. Las placas se lavaron, y una dilucién 1:1000 de anti-cuerpo IgG anti-
conejo desarrollado en asno, conjugado con peroxidasa (Jackson
ImmunoResearch, Cat. #711-035-152) se agregdé durante 45 minutos.

Luego de lavar, las placas se revelaron con 0.1 ml de solucién de ABTS-
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perdxido (Kirkegaard/Perry, Cat. #50-66-01). La conversién enzimética deé(
ABTS en un producto coloreado se midié después de ~30 minutos usando
un espectrofotémetro SpectroMax 340 (Molecular Devices Corp.) a 405
nm. Los niveles de TNF en el suero se cuantificaron a partir de una curva
estdndar (BioSource International, Cat. #PRC3014) TNFa de rata
recombinante usando un ajuste de pardmetros cuadrético generado por
software SoftMaxPRO. La sensibilidad de ELISA fue de aproximadamente
30 pg TNF/ml. Los resultados se expresan en inhibicién porcentual de la
produccién de TNFa comparada con la sangre recogida de los animales de
control dosificados finicamente con vehiculo.

[000141]  Andlisis de NMR:

[000142] Se obtuvieron espectros de resonancia magnética nuclear de
protones en un espectrémetro Varian Unity Innova 400, Varian Unity
Innova 300, Varian Unity 300, Bruker AMX 500 6 Bruker AV-300. Las
variaciones quimicas se dan en ppm (8) y las constantes de acoplamiento, J,
se reportan en Hertz. Se usé tetrametilsilano como estindar interno para los
espectros de protones y el pico del disolvente se empleé como el pico de
referencia para los espectros de carbono. Los espectros de masas se
obtuvieron en un espectrdmetro de masas con ionizacién de presion
atmosférica (APCI) Perkin Elmer Sciex 100, un espectrémetro de masas
con ionizacién de electroaspersién (ESI) de trampa de iones LCMS
Finnigan LCQ Duo, un PerSeptive Biosystems Mariner TOF HPLC-MS
(ESI), o un espectrometro de masas (ESI) Waters ZQ.

[000143]  Determinacién de ICs MK-2:

[000144] MAPKAPK2 recombinante se fosforil6 con wuna
concentracién de 42-78 uM por incubacién con 0.23 pM de p38a activo en
50 mM HEPES, 0.1 mM EDTA, 10 mM acetato de magnesio, y 0.25 mM
ATP, pH 7.5 durante 1 hora a 30°C.

[000145] La fosforilacion del péptido HSP (KKKALSRQLSVAA) por
MAPKAPK2 se midié usando un método de ensayo de captura con resina
de intercambio de aniones. La reaccién se llevé a cabo en 50 mM B-
glicerolfosfato, 0.04 % BSA, 10 mM acetato de magnesio, 2% DMSO y 0.8
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mM ditioteritol, pH 7.5 en la presencia del péptido HSP con 0.2 uCi
[Y*P]ATP y 0.03mM ATP. La reaccién se inici6 con la adicién de 15 nM
MAPKAPK? y se dejé incubar a 30° durante 30 minutos. La reaccién se
terminé y se retird [y ’PJATP de la solucién mediante la adicién de 150 pl
de resina de intercambio de iones AG 1X8 en 900 mM formiato de sodio
pH 3.0. Se retir6 una alicuota de 50 pl del volumen de cabeza de la mezcla
de reaccién atemperada y se agregé a una placa de 96 pozos, se agregé 150
pl de Microscint-40 (Packard) y se determiné la cantidad de péptido
fosforilado. Se dejé asentar el Microscint en las placas durante 60 minutos
antes del conteo.

[000146] Los compuestos se evalian como inhibidores potenciales de la
cinasa MK2 midiendo sus efectos sobre la fosforilacion de MK2 del
sustrato del péptido. Los compuestos pueden cribarse inicialmente con dos
concentraciones antes de la determinacion de los valores ICs;. Los
resultados del cribado se expresan como inhibicién porcentual con las
concentraciones del compuesto probado. Para las determinaciones del valor
ICso, los compuestos se ensayan con seis concentraciones en diluciones
décuples probdndose cada concentracion en triplicado. Los resultados se
expresan como valores ICs; en micromolar. El anélisis se realiza con una
concentracién final de 2% DMSO.

[000147]  Andlisis de Liberacién de TNFa de Células U937

[000148]  La estirpe celular monocitoide humana, U937 (ATCC #CRL-
1593.2), se cultiva en medio RPMI1640 con 10% suero fetal bobino
inactivado por calor (GIBCO), glutamina y pen/strep a 37°C y 5% CO,. La
diferenciacién de U937 respecto a las células monociticas/pseudomacréfago
se induce por la adicién de forbol 12-miristato 13-acetato (Sigma) con una
concentracion final de 20 ng/ml a un cultivo de células U937 con ~0.5
millones de células/ml y se incuba durante 24 horas. Las células se
centrifugan, se lavan con PBS y se re-suspenden en medio fresco sin PMA
y se incuban durante 24 horas. Se recogen por raspado las células adheridas
al matraz de cultivo, centrifugacién, y se re-suspenden en medio fresco a 2
millones de células/ml, y se llevan alicuotas de 0.2 ml a cada uno de los 96
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pozos en una placa de fondo plano. En seguida se incuban las células
durante 24 horas mas para permitir la recuperacién. El medio se retira de
las células, y se agrega 0.1 ml de medio fresco por pozo. Se agrega a las
células 0.05 ml de compuesto diluido en serie o vehiculo de control (medio
con DMSO). La concentracién final de DMSO no excede el 1%. Después
de 1 hora de incubacién, se agrega 0.05 ml de 400ng/ml LPS (E Coli
serotipo 0111:B4, Sigma) en medio para una concentracién final de 100
ng/ml. Las células se incuban a 37°C durante 4 horas. Luego de 4 horas de
incubacién, se recogen los sobrenadantes y se analizan por ELISA para
detectar 1a presencia de TNFa.

[000149]  ELISA de TNFa de Células U937

[000150] Placas ELISA (NUNC-Immuno™ Plate Maxisorb™ Surface)
se cubrieron con anticuerpo TNFa anti-humano 1gGl monoclonal
desarrollado en ratdn, purificado (R&D Systems #MAB610; 1.25 ug/ml en
bicarbonato de sodio pH 8.0, 0.1 ml/pozo) y se incubaron a 4°C. Se aspir6
la solucién recubridora el siguiente dia y los pozos se bloquearon con 1
mg/ml de gelatina en PBS (plus 1x timerasol) durante 2 dias a 4°C. Antes
de usarlos, los pozos se lavaron 3x con solucién amortiguadora de lavado
(PBS con 0.05% Tween). Las muestras de medio cultivadas se diluyeron en
solucién amortiguadora EIA (5 mg/ml y-globulina bobina, 1 mg/ml
gelatina, 1 ml/1 Tween-20, 1 mg/ml timerasol en PBS), se agregaron a los
pozos (0.1 ml/pozo) en triplicado y se dejaron incubar durante 1.5 horas a
37°C en una cdmara humidificada. Las placas se lavaron de nuevo y 0.1
mi/pozo de una mezcla de anticuerpos policlonales TNFa anti-humano de
conejo en solucién amortiguadora EIA (1:400 dilucién de Sigma #T8300, y
1:400 dilucién de Calbiochem #654250) se agregd durante 1 hora a 37°C.
Las placas se lavaron al igual que antes e IgG (H+L) anti-conejo
desarrollado en cabra, conjugado con peroxidasa (Jackson ImmunoResearch
#111-035-144, 1 ug/ml en solucién amortiguadora EIA, 0.1 ml/pozo) se
agregé durante 45 minutos. Luego del lavado final, las placas se revelaron
con solucién ABTS-peroxidasa (Kirkegaard/Perry #50-66-01, 0.1 ml/pozo).
Se midi6 la convers.ién enzimitica de ABTS en un producto coloreado
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después de 5-30 minutos usando un espectrofotémetro SpectroMax 346%
(Molecular Devices) a 405 nm. Se cuantificaron los niveles de TNF de una
curva estindar de TNFa humano recombinante (R&D Systems #210-TA-
010) usando un ajuste de pardmetros cuadritico generado por software
SoftMaxPRO. La sensibilidad de ELISA fue de aproximadamente 30 pg
TNF/ml. Los valores ICy, de los compuestos se generaron usando un
BioAssay Solver.

[000151]  Produccién de TNFa inducida por Lipopolisacérido (LPS).
[000152] Se usaron ratas Lewis macho adultas de 225-250 gramos
(Harlan Sprague-Dawley). Se privé a las ratas de alimento 18 horas antes
de la dosificacién oral, y se les permitié el libre acceso al agua de principio
a fin del experimento. Cada grupo de tratamiento constaba de 5 animales,
[000153] Los compuestos se prepararon como una suspensién en un
vehiculo compuesto de 0.5% metilcelulosa, 0.025% Tween-20 en PBS. Los
compuestos o vehiculo se administraron oralmente en un volumen de 1 ml
usando una aguja de alimentacién por sonda gastrica, calibre 18. LPS (E.
coli serotipo 0111:B4, Lote #39H4103, Cat. # L-2630, Sigma) se administrd
1-4 horas después por inyeccion en la vena del pene con una dosis de 1
mg/kg en 0.5 ml de solucién salina estéril. Se tomaron muestras de sangre
en tubos separadores de suero mediante puncién cardiaca 1.5 horas después
de la inyeccién de LPS, un punto de tiempo correspondiente a una
produccién méxima de TNFa. Después de la coagulacion, se retird suero y
se almacené a -20°C hasta el ensayo por ELISA (descrito més adelante).
[000154] ELISA de TNFa LPS de Rata

[000155]  Placas ELISA (NUNC-lmmuno™ Plate Maxisorb™ Surface)
se cubrieron con 0.1 ml por pozo de una fraccion purificada de Proteina G
de 2.5 ug/ml de anti-cuerpo monoclonal TNFa anti-ratdn/rata de hémster
TN19.12 (2.5 ug/ml en PBS, 0.1 ml/pozo). La estirpe celular del hibridoma
fue gentilmente suministrada por el Dr. Robert Schreiber, Universidad de
Washington. Los pozos se bloquearon el dia siguiente conl mg/ml gelatina
en PBS. Las muestras de suero se diluyeron en una solucién amortiguadora
que constaba de 5 mg/ml de y-globulina bobina, 1 mg/ml gelatina, 1 mi/l
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Tween-20, 1 mg/ml timerasol en PBS, y 0.1 ml de suero diluido m
agregaron a los pozos en duplicado y se dejaron incubar durante 2 horas a
37°C. Las placas se lavaron con PBS-Tween, y 0.1 m! por pozo de una
dilucién 1:300 de anticuerpo TNFa anti-ratén/rata desarrollado en conejo
(BioSource International, Cat. #AMC3012) se agregé durante 1.5 horas a
37°C. Las placas se lavaron, y una dilucién 1:1000 de anti-cuerpo IgG anti-
conejo desarrollado en asno, conjugado (Jackson ImmunoResearch, Cat.
#711-035-152) se agreg6 durante 45 minutos. Luego de lavar, las placas se
revelaron con 0.1 ml de solucién de ABTS-perdxido (Kirkegaard/Perry,
Cat. #50-66-01). La conversiéon enzimitica de ABTS en un producto
coloreado se midié después de ~30 minutos usando un espectrofotémetro
SpectroMax 340 (Molecular Devices Corp.) a 405 nm. Los niveles de TNF
en el suero se cuantificaron a partir de una curva esténdar (BioSource
International, Cat. #PRC3014) TNFa de rata recombinante usando un ajuste
de parémetros cuadritico generado por software SoftMaxPRO. La
sensibilidad de ELISA fue de aproximadamente 30 pg TNF/ml. Los
resultados se expresan en inhibiciéon porcentual de la produccién de TNFa
comparada con la sangre recogida de los animales de control dosificados
tnicamente con vehiculo.

[000156] intesis de los Compuestos Inhibidores de MK-2 de la
presente invencién:

[000157] A menos que se anote otra cosa, los reactivos y solventes se
usaron tal como se recibieron de los proveedores comerciales. Los
espectros de resonancia magnética nuclear de protones se obtuvieron en un
espectrémetro Varian-300, Bruker AMX 500 o Bruker AV-300. Los
espectros se dan en ppm (6) y las constantes de acoplamiento, J, se
reportan en Hertz. Se usé tetrametilsilano como estindar interno para los
espectros de protones y el pico del disolvente se usé como el pico de
referencia para los espectros de carbono. Se empleé 3-
bromobenzotrifluoruro como un estandar interno en espectros de resonancia
magnética nuclear '°F para calibrar la cantidad de TFA para sales TFA. Los
espectros de masas de se btuvieron en ionizacién por electrodispersién
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(ESI) Mariner, espectrémetro de masas con ionizacién a presigl'ﬁé/
atmosférica (APCI) Perkin Elmer Sciex 100, ionizacién con trampa de
iones (ESI) LMCS Hewlett Packard G1947A, o una ionizacién por
electrodispersién (ESI) con trampa de iones LCMS Finnigan LCQ Duo. Se
llevé a cabo cromatografia de capa delgada (TL.C) usando placas de gel de
sflice Analtech y se visualizd por luz ultravioleta (UV). Los anilisis HPLC
se obtuvieron usando una YMC CombiScreen ODS-A (50 x 4.6 mm) con
UV con deteccidn de arreglo de diodos, usando TFA acuoso en acetonitrilo
como el eluyente en una columna Hewlett Packard 1100, o Phenomenex
C18 Luna (150 x 4.6 mm) con deteccién UV a 254 nm, usando TFA acuoso
en acetonitrilo como el eluyente en un Varian Prostar. La purificacién
usando HPLC preparativa se realiz6 usando una columna Phenomenex C18
Luna (250 x 22 mm) con deteccién UV a 254 nm, usando TFA acuoso en
acetonitrilo como el eluyente en un Varian Prostar, 0 usando una columna
Waters Deltapack C 18 (47 x 300 mm) con deteccién UV a 254 nm, usando
TFA acuoso en acetonitrilo como el eluyente en una Gilson. Todas las
reacciones se llevaron a cabo bajo nitrégeno a menos que se especifique

otra cosa.

EJEMPLO 1

[000158] Este ejemplo ilustra la produccién de diclorhidrato de etil 1-(2-
aminoetil)-3-piridin-4-il-1 H-pirazol-5-carboxilato.

[000159] Paso 1. La preparacién de (1Z)-4-etoxi-3,4-dioxo-1-piridin-4-
ilbut-1-en-1-olato de litio.

[000160] 4-Acetilpiridina (960.4 g, 7.93 moles) y oxilato de dietilo (1170.8
g. 8.08 moles) se disolvieron en 8 L tolueno en un reactor de 22 L. La
reaccion se enfrié a -78°C bajo N, y se agregd una solucién 1 M de
bis(trimetilsilil)Jamida de litio en THF (8.08 L, 8.08 moles) en una corriente
de medio durante 45 minutos, manteniendo la temperatura cerca de 10°C.
Cuando la adicién se completd, la reaccién se dejé calentar a la temperatura
de la sala agitando simultdéneamente durante 18 horas. La mezcla de
reaccion se filtrd, y el sélido se lavé con tolueno seguido por éter dietilico.
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El producto se secé por aire y se desecé para proporcionar 1562.5 g de la
sal de litio del dicetoéster (87% rendimiento).

[000161] Paso 2. (1Z)4-etoxi-3,4-dioxo-1-piridin-4-ilbut-1-en-1-olato de
litio (1562.5 g, 6.88 moles) se puso en un reactor de 22 L y se suspendi6 en
7 L de etanol. La suspensién se calenté a 63°C bajo N, mezclando
simulténeamente. Se retir6 la camisa de calefaccion, y la temperatura se
estabiliz6 a alrededor de 63°C. A esta mezcla se agregé monoclorhidrato
de hidrazina(476.3 g, 6.95). Después de unos pocos minutos se inicié una
lenta exotermia. Se aplico un bafio de hielo/agua cuando la reacci6n
alcanzé 80°C. El baflo de hielo se retird, y la temperatura se mantuvo
constante a 80°C. Se reinstal6 la camisa de calefaccién, y la reaccién se
mantuvo a 80.5°C (reflujo) durante una hora. La reaccién se enfrid y se
agité a la temperatura de la sala durante 18 horas. La mezcla se filtrd, y los
s6lidos se lavaron con etanol seguido por éter dietilico. El producto se secd
por aire y se desecd para proporcionar 1365.6 g (91% rendimiento) del
pirazol deseado como un sélido amarillento. LCMS mostr6 un pico Gnico
con m/z 218 (M+H). 'H NMR (DMSO-d; / 300 MHz) 5 8.61 (d, 2H), 7.83
(d, 2H), 7.44 (s, 1H), 4.31 (q, 2H), 1.30 (t, 3H).

[000162] Paso 3. A una solucién enfriada (0°C) de etil 3-piridin4-il-1H-
pirazol-5-carboxilato (5.57 g, 25.6 mmol) en DMF anhidro (140 mL) se
agregé r-butdxido de litio (1M in THF, 38.5 mL) gota a gota. Se agit6 la
reaccién durante 30 minutos, luego se agregb gota a gota una solucién de
terc-butil 2-bromoetilcarbamato (8.62 g, 38.5 mmol) y yoduro de sodio
(5.77 g, 38.5 mmol) en DMF anhidro (25 mL). La reaccién se dejo agitar y
calentar a la temperatura de la sala durante 20 horas. La reaccién se vertié
en agua y salmuers, se extrajo con acetato de etilo, se secd sobre MgSO,, y

se concentrd en un s6lido anaranjado. El sdlido se enjuagd con éter
dietilico para proporcionar un sélido blancuzco (5.49 g, 59.5%
rendimiento): '"H NMR (DMSO-ds / 300 MHz) 5 8.59 (d, 2H), 7.82 (d, 2H),
7.51 (s, 1H), 6.90 (t, 1H), 4.58 (t, 2H), 4.33 (q, 2H), 3.38-3.33 (m, 2H), 1.34
(t, 3H), 1.27 (s, 9H); HRMS calculado para (M + H) 361.1870, hallado
361.1890.
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EJEMPLO 2

[000163] Este ejemplo ilustra la produccién de diclorhidrato de etil 1-(2-
amino-etil)-3-piridin-4-il-1H-pirazol-5-carboxilato.

[000164] A un matraz cargado con etil 1-{2-[(terc-butoxicarbonil)amino]
etil }-3-piridin-4-il-1H-pirazol-5-carboxilato (5.39 g, 15.0 mmol) se agregd
4N HCl/dioxano (20 mL). Después de 1 hora la mezcla de reaccién se filtré
y se enjuagé con éter dietflico para proporcionar un sélido blancuzco (5.02
g, 100% rendimiento): 'H NMR (DMSO-d¢ / 300 MHz) 5 8.93 (d, 2H),
8.48-8.43 (m, SH), 7.95 (s, 1H), 4.89 (t, 2H), 4.37 (q, 2H), 3.41-.3.38 (m,
2H), 1.35 (t, 3H); HRMS calculado para (M + H) 261.1346, hallado
261.1317.

EJEMPLO3

[000165] Este ejemplo ilustra la produccién de trifluoroacetato de 2-piridin-
4-il-6,7-dihidro-pirazolo[1,5-a]pirazin-4(5H)-ona.

[000166] Se cargé un matraz con diclorhidrato de etil 1-(2-aminoetil)-3-
piridin4-il-1 H-pirazol-5-carboxilato (1.13 g, 3.39 mmol), NHOH (30
mL), y etanol (15 mL). Después de agitar durante 1 hora, la mezcla de
reaccion se purificé por Gilson RP HPLC (5-95% acetonitrilo/agua). Las
fracciones apropiadas se concentraron en un sélido amarillo pélido (0.725
g, 65.4% rendimiento): 'H NMR (DMSO-ds / 300 MHz) & 8.81 (d, 2H),
8.40 (br s, 1H), 8.22 (d, 2H), 7.67 (s, 1H), 4.43 (t, 2H), 3.70-3.64 (m, 2H);
HRMS calculado para (M + H) 215.0927, hallado 215.0885.

EJEMPLO 4
[000167] Este ejemplo ilustra la produccién de trifluoroacetato de dcido 1-
(2-aminoetil)-3-piridin-4-il-1H-pirazol-5-carboxflico.
[000168] Una solucién de diclorhidrato de etil 1-(2-aminoetil)-3-piridin-4-
il-1H-pirazol-5-carboxilato (0.794 g, 2.38 mmol) y LiOH-H;O (0.310 g,
7.40 mmol) en 30 mL de THF/H,O (1:1) se calent6 a 80°C agitando
simultineamente. Después de 2 horas la mezcla de reaccion se purificé por



_~ WO 2004/058176 mmu\% 3,61

Gilson RP HPLC (5-95% acetonitrilo/agua). Las fracciones apropiadas se
concentraron en un sélido blanco (0.442 g, 53.7% rendimiento): 'H NMR
(DMSO-d, / 300 MHz) & 8.96 (br s, 2H), 8.48 (br s, 2H), 8.07-7.91 (m, 4H),
4.87 (brs, 2H), 3.41 (brs, 2H); HRMS calculado para (M + H) 233.1033,
hallado 233.1025.

EJEMPLO 5
[000169] Este ejemplo ilustra la produccién de trifluoroacetato de 4cido 1-
(2-{[3«(5-metil-2-furil)butil]Jamino}etil)-3-piridin-4-il-1H-pirazo}-5-
carboxilico.
[000170] Diclorhidrato de etil 1-(2-aminoetil)-3-piridin-4-il-1H-pirazol-5-
carboxilato (0.806 g, 2.42 mmol) se neutralizé agitando con resina de
morfolino-metilpoliestireno (4.15 g, ~3.5 mmol base/g resina) en
diclorometano/metanol (20:1) durante 1 hora. La resina se filtr6, se enjuagé
con metanol, y los filtrados se concentraron. El residuo blanco resultante se
disolvié en diclorometano/metanol (20:1). Se agregaron seis gotas de 4cido
acético glacial agitando simultdneamente, seguido por 3-(5-metil-2-
furil)butiraldehido (0.422 g, 6.60 mmol. Después de 5 minutos, se agregd
triacetoxiborohidruro de sodio (1.04 g, 4.90 mmol). La reaccién se agitd
durante 1 hora, y se formaron los dos productos mono- y dialquilados. La
reaccion se atempero con agua y se extrajo con diclorometano. Las capas
organicas se concentraron en un aceite, el cual se sometié a condiciones de
hidrélisis [3 eq LiOH*H,O, THF/H,0 (1:1)] durante 3 horas. La mezcla de
producto resultante se purificé por Gilson RP HPLC (5-95%
acetonitrilo/agua) y las fracciones correspondientes al producto
monoalquilado se concentraron en un sélido color lila (0.106 g, 9.0%
rendimiento): '"H NMR (DMSO-d / 300 MHz) 5 8.77-8.75 (m, 4H), 8.08
(d, 2H), 7.72 (s, 1H), 5.97-5.93 (m, 2H), 4.87 (t, 2H), 3.51-3.47 (m, 2H),
2.96 (brs, 2H), 2.82 (q, 1H), 2.19 (s, 3H), 1.92-1.72 (m, 2H), 1.16 (d, 3H);
HRMS calculado para (M + H) 233.1033, hallado 233.1025.

EJEMPLO 6
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[000171] Este ejemplo ilustra la produccién de etil 3-(1- %g

oxidopiridin-4-il}- 1 H-pirazol-5-carboxilato.

[000172] Se cargd un matraz con etil 3-piridin-4-il-1H-pirazol-5-
carboxilato (5.04 g, 23.2 mmol) y écido 3-cloroperoxibenzoico (7.06g,
27.8 mmol) en 70 mL de diclorometano. Después de 2 horas, la
reaccién se concentrd in vacuo para retirar la mayor parte del
diclorometano. Al residuo se agregd 5% acetato de etilo/hexanos y se
filtré la suspensién. El sélido se suspendié en NaHCO; saturado, se
filtr6, y se enjuagé con NaHCQO,; (saturado). El sélido se suspendié en
seguida en NaS;0, se filtrd, y luego se enjuagd con agua. El sdlido se
suspendié en etanol y se concentré para proporcionar un sélido
anaranjado-amarillento (4.25 g, 78.0% rendimiento): 'H NMR
(DMSO-d¢ / 300 MHz) 6 8.24 (d, 2H), 7.86 (d, 2H), 7.42 (s, 1H), 4.31
(a, 2H), 1.31 (t, 3H); HRMS calculado para (M + H) 234.0873, hallado
234.0877.

EJEMPLO 7

[000173] Este ejemplo ilustra la produccién de etil 3-(2-cloropiridin-4-il)-
1H-pirazol-5-carboxilato.

[000174] Una suspension de etil 3<{1-oxidopiridin-4-il)-1H-pirazol-5-
carboxilato (11.16 g, 14.9 mmol) y oxicloruro de fésforo (110 mL, 1.2 mol)
se calentd a 106°C durante 48 horas. La mezcla de reaccién se concentrd,
y luego se disolvio en cloroformo (300 mL) y agua helada (300 mL). Se
agregd NaHCO; sélido hasta que ya no se observé espumacién, luego se
extrajo la solucién heterogénea muiltiples veces con cloroformo. Las capas
orgdnicas se secaron sobre MgSQ,, se filtraron, y se concentraron. El
residuo se triturd con diclorometano. El sélido se filtré y se enjuagd con
acetato de etilo, y luego con éter dietilico para proporcionar un sélido
amarillo pilido (3.59 g, 29.8% rendimiento): '"H NMR (DMSO-dg / 300
MHz) & 14.41 (brs, 1H), 8.44 (d, 1H), 7.98 (s, 1H), 7.88 (d, 1H), 7.61 (s,
1H), 4.33 (q, 2H), 1.32 (t, 3H); HRMS calculado para (M + H) 252.0534,
hallado 252.0508.
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EJEMPLO 8
[000175]) Este ejemplo ilustra la produccién de etil 1-{3-[(terc-
butoxicarbonil)}-amino]propil } -3-(2-cloropiridin-4-il)-1H-pirazol-5-
carboxilato.
[000176] La sintesis se condujo como en la preparacién de etil 1-{2-
[(terc-butoxicarbonil)amino]etil }-3-piridin-4-il-1H-pirazol-5-carboxilato
usando etil 3-(2-cloropiridin-4-il)-1H-pirazol-5-carboxilato (3.36 g, 13.3
mmol), z-butdxido de litio (IM en THF, 17.0 mL), terc-butil 3-
bromopropilcarbamato (3.81 g, 16.0 mmol) y yoduro de sodio (2.39 g, 16.0
mmol). La purificacién cromatogréfica (25% acetato de etilo/hexano)
produjo un sélido blanco (3.29 g, 60.5% rendimiento): 'H NMR (DMSO-d,
/ 300 MHz) & 8.42 (d, 1H), 7.95 (s, 1H), 7.86 (dd, 1H), 7.67 (s, 1H), 6.85
(dd, 1H), 4.54 (t, 2H), 4.35 (q, 2H), 2.98-2.92 (m, 2H), 1.98-1.88 (m, 2H),
1.36-1.31 (m, 12H); HRMS calculado para (M + H) 409.1637, hallado
409.1634.

EJEMPLO 9
[000177] Este ejemplo ilustra la produccién de etil 1-{2-[(terc-
butoxicarbonil)-amino]etil }-3<(2-cloropiridin-4-il)-1H-pirazol-5-
carboxilato.
[000178] La sintesis se condujo como en la preparacién de etil 1-{2-[(terc-
butoxicarbonil)amino]etil }-3-piridin-4-il-1H-pirazol-5-carboxilato, usando
etil 3-(2-cloropiridin-4-il)-1H-pirazol-5-carboxilato (6.00 g, 23.8 mmol), ¢-
butéxido de litio (1M en THF, 31.0 mL), ferc-butil 2-bromoetilcarbamato
(6.59 g, 29.4 mmol), y yoduro de sodio (441 g, 29.4 mmol). La
cromatografia de destello (25% acetato de etilo/hexano) produjo un sélido
blanco (6.07 g, 64.6% rendimiento): '"H NMR (DMSO-ds / 300 MHz) &
8.43 (d, 1H), 7.94 (s, 1H), 7.85 (dd, 1H), 7.66 (s, 1H), 6.89 (t, 1H), 4.59 (t,
2H), 4.33 (q, 2H), 3.39-3.32 (m, 2H), 1.36-1.23 (m, 12H); HRMS calculado
para (M + H) 395.1481, hallado 395.1512.
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EJEMPLO 10 #V

[000179] Este ejemplo ilustra la produccién de 2-(2-cloropiridin-4-il)-
5,6,7,8-tetrahidro-4H-pirazolo[1,5-a][ 1,4]diazepin-4-ona.

[000180] Se carg6 un matraz con etil 1-{3-[(terc-butoxicarbonil)amino]
propil }-3-(2-cloropiridin-4-il)-1H-pirazol-5-carboxilato (6.50 g, 159
mmol) y 4N HCl/dioxano (45 mL). La mezcla de reaccion se agité durante
1 hora, luego la suspensién se filtrd y el s6lido se enjuagé con éter dietilico.
Este sdlido se absorbi6 en etanol (20 mL) y NH;OH (40 mL). Después de
agitar durante 20 horas, la suspensi6n se filtré y se enjuagd con etanol y éter
dietilico para proporcionar un sélido blanco (3.64 g, 87.4% rendimiento):
'H NMR (DMSO-ds / 300 MHz) & 8.41 (d, 1H), 8.35 (t, 1H), 7.90 (s, 1H),
7.83 (d, 1H), 7.48 (s, 1H), 4.49 (t, 2H), 3.24-3.18 (m, 2H), 2.20-2.14 (m,
2H), HRMS calculado para (M + H) 263.0694, hallado 263.0689.

MPLO 11
[000181] Este cjemplo ilustra la produccion de etil 1-{3-[(terc-
butoxicarbonil)amino]propil }-3-[2-(3-nitrofenil)piridin-4-il]-1H-
pirazol-5-carboxilato.
[000182] Se cargé un matraz con etil 1-{3-[(terc-butoxicarbonil)amino]
propil}-3«(2-cloropiridin-4-il)-1H-pirazol-5-carboxilato (0.875 g, 2.14
mmol), 4cido 3-nitrofenilbérico (0.536 g, 3.21 mmol), 2M Na;,CO; (9 mL),
tolueno (25 mL), y [1,1' bis(difenilfosfino) ferroceno]dicloropaladio (II),
complejo 1:1 con diclorometano [Pd[dppf]Cl,>CH.Cl, (0.140 g, 0.170
mmol)], luego se purgé con N y se calentd a 90°C durante 20 horas. La
mezcla de reaccidn se diluyé con acetato de etilo y se lavo con agua y
salmuera. La capa orgénica se secé sobre MgSO,, se filtr6, y se concentro.
La purificacién cromatogréfica (30% acetato de etilo/hexano) produjo un
s6lido blanco (0.767 g, 72.4% rendimiento): '"H NMR (DMSO-ds / 300
MHz) 6 9.00 (dd, 1H), 8.75 (d, 1H), 8.68 (d, 1H), 8.54 (s, 1H), 8.30 (m,
1H), 7.91 (dd, 1H), 7.84-7.70 (m, 2H), 6.87 (dd, 1H), 4.58 (t, 2H), 4.36 (q,
2H), 3.00-2.95 (m, 2H), 1.98-1.92 (m, 2H), 1.38-1.31 (m, 12H); HRMS
calculado para (M + H) 496.2191, hallado 496.2175.
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EJEMPLO 12

[000183] Este ejemplo ilustra la produccién de trifluoroacetato de 1-(3-
aminopropil)-3-[2-(3 nitrofenil)piridin-4-il]- 1H-pirazol-5-carboxamida.
[000184] Se hizo burbujear gas amonfaco en un tubo a presién cargado con
etil 1-{3-[(terc-butoxicarbonil)amino]propil }-3-[2-(3-nitrofenil)piridin-4-
il]-1H-pirazol-5-carboxilato (0.084 g, 0.17 mmol) en 10 mL etanol y se
enfrié a -78 °C. Luego se sell6 el tubo y se calenté a 70°C durante 6 dias.
La mezcla de reaccién se concentré in vacuo. A este residuo se agregd 4N
HCl/ dioxano (6 mL). Después de 1.5 horas, la solucién se purificé por
Gilson RP HPLC (5-95% acetonitrilo/agua). Las fracciones apropiadas se
concentraron en un sélido amarillento claro (0.048 g, 60% rendimiento): 'H
NMR (DMSO-ds / 300 MHz) & 8.94 (dd, 1H), 8.81 (d, 1H), 8.60 (d, 1H),
8.43 (s, 1H), 8.36 (dd, 1H), 8.20-8.09 (m, 4H), 7.87-7.74 (m, 3H), 4.66 (t,
2H), 2.86-2.79 (m, 2H), 2.20-2.15 (m, 2H); HRMS calculado para (M + H)
367.1513, hallado 367.1529.

EJEMPLO 13

[000185] Este ejemplo ilustra la produccién de diclorhidrato de 1-(3-
aminopropil)-3-(2-quinolin-3-ilpiridin-4-il)- 1 H-pirazol-5-carboxamida.
[000186] La sintesis se condujo al igual que para la produccién de
trifluorcacetato de 1-(3-aminopropil)-3-[2-(3-nitrofenil)piridin-4-il]-1H-
pirazol-5-carboxamida usando etil 1-{3-[(terc-butoxicarbonil)
amino]propil }-3-(2-quinolin-3-ilpiridin-4-il)-1 H-pirazol-5-carboxilato
(0.127 g, 0.254 mmol). El residuo de sal TFA se absorbi6é en metanol y 4N
HCl/dioxano. Después de 20 horas, la suspensién se concentrd en un sélido
blancuzco (0.069 g, 0.16 mmol): "H NMR (DMSO-ds / 300 MHz) 5 9.90 (d,
1H), 9.78 (s, 1H), 8.87 (d, 1H), 8.69 (s, 1H), 8.46-8.39 (m, 2H), 8.22-8.08
(m, 5H), 7.96-7.89 (m, 2H), 7.82-7.78 (m, 2H), 4.67 (t, 2H), 2.86-2.77 (m,
2H), 2.25-2.16 (m, 2H); HRMS calculado para (M + H) 373.1771, hallado
373.1769.

EJEMPLO 14
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[000187] Este ejemplo ilustra la produccién de etil 1-{2-[(tertbutoxi- %&
carbonil)amino]etil }-3-(2-quinolin-3-ilpiridin-4-il)-1H-pirazol-5-
carboxilato.
[000188] La sintesis se condujo como en la preparacién de etil 1-{3-[(terc-
butoxicarbonil)amino]propil}-3-[2<(3-nitrofenil)piridin-4-il]- 1H-pirazol-5-
carboxilato wusando etil 1-{2-[(terc-butoxicarbonil)amino]etil}-3-(2-
cloropiridin-4-il)-1H-pirazol-5-carboxilato (0.732 g, 1.85 mmol), 4cido 3-
quinolinilbérico (0.481 g, 2.78 mmol), 2M Na;CO; (7 mL), tolueno (20
. mL), y Pd[dppf]Cl, CH;Cl; (0.121 g, 0.148 mmol). EIl residuo negro
obtenido del desarrollo acuoso se tritur6 con diclorometano para
proporcionar un sélido blancuzco (0.615 g, 68.2% rendimiento): '"H NMR
(DMSO-d¢ / 300 MHz) § 9.72 (s, 1H), 9.14 (s, 1H), 8.78 (d, 1H), 8.62 (s,
1H), 8.15-8.08 (m, 2H), 7.90-7.82 (m, 3H), 7.71-7.66 (m, 1H), 6.94 (t, 1H),
4.64 (t, 2H), 437 (q, 2H), 3.39-3.32 (m, 2H), 1.39-1.28 (m, 12H); HRMS
calculado para (M + H) 488.2292, hallado 488.2296.

EJEMPLO 15
[000189] Este ejemplo ilustra la produccién de trifluoroacetato de 2-{2-[4-
(trifluorometoxi)-fenil]piridin4-il } -6,7-dihidropirazolo{1,5-a]pirazin-
4(5H)-ona.
[000190] La sintesis se condujo como en la preparacién de etil 1-{3-[(terc-
butoxicarbonil)amino]propil }-3-[2-(3-nitrofenil)piridin-4-il]-1H-pirazol-5-
carboxilato usando etil 1-{3-[(terc-butoxicarbonil)amino]propil}-3-(2-
cloropiridin-4-il)-1H-pirazol-5-carboxilato (0.954 g, 2.33 mmol), 4cido 3-
quinolinilbérico (0.520 g, 3.00 mmol), 2M Na,CO; (10 mL), tolueno (25
mL), y Pd[dppf]Cl,-CH,Cl (0.152 g, 0.186 mmol). La cromatografia de
destello (25% acetato de etilo/hexano) produjo un sélido color crema
(0.593g, 50.7% rendimiento): 'H NMR (DMSO-ds / 300 MHz) § 9.72 (d,
1H), 9.14 (d, 1H), 8.77 (d, 1H), 8.63 (s, 1H), 8.15-8.07 (m, 2H), 7.85-7.82
(m, 3H), 7.69 (dd, 1H), 6.88 (t, 1H), 4.60 (t, 2H), 4.37 (q, 2H), 3.02-2.96
(m, 2H), 2.01-1.93 (m, 2H), 1.39-1.34 (m, 12H); HRMS calculado para (M
+ H) 502.2449, hallado 502.2419.
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EJEMPLO 16
[000191] Este ejemplo ilustra la produccién de etil 1-{2-[(terc-
butoxicarbonil)amino]etil }-3-{2-[4-(hidroximetil)fenil]piridin-4-il}-1H-
pirazol-5-carboxilato.
[000192] La sintesis se condujo como en la preparaciéon de etil 1-{3-[(terc-
butoxicarbonil)amino]propil }-3-[2-(3-nitrofenil)piridin-4-il]- 1 H-pirazol-5-
carboxilato usando etil 1-{2-[(terc-butoxicarbonil)amino]etil}-3-(2-
cloropiridin-4-il)-1 H-pirazol-5-carboxilato (1.100 g, 2.79 mmol), icido 4-
hidroximetil-fenilbérico (0.550 g, 3.62 mmol), 2M Na,CO; (12 mL),
tolueno (32 mL), y Pd[dppf]Cl>*CH;Cl> (0.182 g, 0.223 mmol). El residuo
negro obtenido del desarrollo acuoso se triturd con diclorometano para
producir un sélido blancuzco (0.567 g, 43.6% rendimiento): 'H NMR
(DMSO-ds/ 300 MHz) & 8.67 (d, 1H), 8.32 (s, 1H), 8.15 (d, 2H), 7.78-7.76
(m, 2H), 7.45 (d, 2H), 6.92 (t, 1H), 5.26 (t, 1H), 4.62-4.56 (m, 4H), 4.35 (q,
2H), 3.39-3.35 (m, 2H), 1.36-1.27 (m, 12H); HRMS calculado para (M +
H) 467.2289, hallado 467.2259.

EJEMPLO 17
[000193] Este ejemplo ilustra la produccién de diclorhidrato de etil 1-(3-
aminopropil)-3-[2-(3-nitrofenil)piridin-4-il]-1H-pirazol-5-carboxilato.
[000194] La sintesis se condujo como en la preparacién de diclorhidrato de
etil 1-(2-aminoetil)-3-piridin4-il-1H-pirazol-S-carboxilato usando etil 1-{3-
[(terc-butoxicarbonil)amino]propil } -3-[2-(3-nitrofenil)piridin-4-il]-1 H-
pirazol-5-carboxilato (0.763 g, 1.53 mmol) y 4N HCl/dioxano (10 mL). Se
obtuvo un sdlido amarillo claro (0.685 g, 95.4% rendimiento): 'H NMR
(DMSO-ds / 300 MHZz) $ 9.00 (dd, 1H), 8.80 (d, 1H), 8.68 (d, 1H), 8.63 (s,
1H), 8.35 (dd, 1H), 8.13 (brs, 3H), 8.02 (dd, 1H), 7.93 (s, 2H), 7.85 (dd,
1H), 4.68 (t, 2H), 4.37 (q, 2H), 2.87-2.80 (m, 2H), 2.21-2.16 (m, 2H), 1.36
(t, 3H); HRMS calculado para (M + H) 396.1666, hallado 396.1660.

EJEMPLO 18
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[000195] Este ejemplo ilustra la produccién de diclorhidrato de etil 1- %@
(2-aminoetil)-3-(2-quinolin-3-ilpiridin-4-il)- 1 H-pirazol-5-carboxilato.
[000196] La sintesis se condujo como en la preparacién de diclorhidrato de
etil 1-(2-aminoetil)-3-piridin-4-il-1H-pirazol-5-carboxilato usando etil 1-
{2-[(terc-butoxicarbonil)Jamino]etil }-3(2-quinolin-3-ilpiridin-4-il)- 1 H-
pirazol-5-carboxilato (0.588 g, 1.21 mmol) y 4N HCl/dioxano (12 mL). Se
obtuvo un sélido blanco (0.557 g, 100% rendimiento): '"H NMR (DMSO-dg
/ 300 MHz) & 9.97 (s, 1H), 9.86 (s, 1H), 8.87-8.85 (m, 2H), 8.62 (s, 1H),
8.48-8.41 (m, 5H), 8.15-8.08 (m, 2H), 7.98-7.90 (m, 2H), 4.89 (t, 2H), 4.39
(q, 2H), 3.43-3.36 {m, 2H), 1.37 (1, 3H); HRMS celculado para (M + H),
388.1768, hallado 388.1754.

EJEMPLO 19

[000197] Este ejemplo ilustra la produccion de diclorhidrato de etil 1-(3-
aminopropil)-3-(2-quinolin-3-ilpiridin-4-il)-1 H-pirazol-5-carboxilato.
[000198] La sintesis se condujo al igual que para la preparacién de
diclorhidrato de etil 1-(2-aminoetil)-3-piridin-4-il-1H-pirazol-5-carboxilato,
usando etil  1-{3-[(terc-butoxicarbonil)amino]propil}-3-(2-quinolin-3-
ilpiridin4-il)-1H-pirazol-S-carboxilato (0.404 g, 0.805 mmol) y 4N
HCVdioxano (10 mL). Se obtuvo un sélido amarillo (0.357g, 93.5%
rendimiento): "H NMR (DMSO-ds/ 300 MHz) 5 9.92 (d, 1H), 9.72 (d, 1H),
8.84 (d, 1H), 8.79 (s, 1H), 8.40-8.36 (m, 2H), 8.16 (brs, 3H), 8.07-8.00 (m,
2H), 7.93-7.88 (m, 2H), 4.66 (t, 2H), 4.38 (q, 2H), 2.90-2.82 (m, 2H), 2.25-
2.16 (m, 2H), 1.37 (t, 3H); HRMS calculado para (M + H) 402.1925,
hallado 402.1937.

EJEMPLO 20

[000199] Este ejemplo ilustra la produccién de etil 1-(2-aminoetil)-3-{2-[4-
(hidroximetil)fenil}piridin-4-il }-1H-pirazol-5-carboxilato diclorhidrato.
[000200] La sintesis se condujo al igual que para la preparacién de
diclorhidrato de etil 1-(2-aminoetil)-3-piridin-4-il-1H-pirazol-5-carboxilato,
usando etil 1-{2-[(terc-butoxicarbonil)amino]etil}-3-{2-[4-(hidroximetil)
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fenil]piridin-4-il}-1H-pirazol-5-carboxilato (0.498 g, 1.07 mmol) y
HCldioxano (10 mL). Se obtuvo un sélido blanco (0.474g, 100%
rendimiento): '"H NMR (DMSO-ds / 300 MHz) 5 8.83 (d, 1H), 8.74 (s, 1H),
8.38 (brs, 3H), 8.29-8.20 (m, 3H), 8.08 (s, 1H), 7.57 (d, 2H), 4.90 (t, 2H),
4.62 (m, 2H), 4.39 (q, 2H), 3.40-3.35 (m, 2H), 1.36 (t, 3H); HRMS
calculado para (M + H) 367.1765, hallado 367.1751.

EJEMPLO 21

[000201] Este ejemplo ilustra la produccién de diclorhidrato de etil 1-(2-
aminoetil)-3-[2-(3-nitro-fenil)piridin-4-il}-1H-pirazol-5-carboxilato.
[000202] Se cargé un matraz con etil 1-{2-[(terc-butoxicarbonil)amino]
etil}-3-(2-cloropiridin-4-il)- 1H-pirazol-5-carboxilato (0.700 g, 1.78 mmol),
dcido 3-nitrofenilbérico (0.446 g, 2.67 mmol), 2M Na,CO; (7 mL), tolueno
(20 mL), y [1,1' bis(difenilfosfino)ferroceno]dicloropaladio (II), complejo
1:1 con diclorometano [Pd[dppf]Cl,-CH;Cl, (0.116 g, 0.142 mmol)], luego
se purgé con N; y se calentd a 90°C durante 20 horas. La mezcla de
reaccion se filtrd a través de celita y se concentrd la capa orgdnica. A este
residuo se agreg6é 4N HCl/dioxano (10.0 mL). Después de 2 horas, la
mezcla de reaccion se purifico por Gilson RP HPLC (5-95%
acetonitrilo/agua). Las fracciones apropiadas se concentraron en un residuo
pegajoso, el cual se convirti6 en la sal HCl usando 4N HCl/dioxano y
metanol. Después de agitar 1 hora, la reaccién se concentré en un sélido
café (0.688 g, 85.1% rendimiento): 'H NMR (DMSO-d; / 300 MHz) § 9.01
(s, 1H), 8.80 (dd, 1H), 8.70-8.64 (m, 2H), 8.35-8.28 (m, 4H), 8.03 (d, 1H),
7.93 (s, 1H), 7.84 (dd, 1H), 4.87 (t, 2H), 4.38 (g, 2H), 3.39-3.33 (m, 2H),
1.36 (t, 3H); HRMS calculado para (M + H) 382.1510, hallado 382.1525.

EJEMPLO 22
{000203] Este ejemplo ilustra la produccién de diclorhidrato de etil 1(2-
aminoetil)-3-[2-(4-metoxifenil)piridin-4-il]- 1 H-pirazol-5-carboxilato.
[000204] La sintesis se condujo al igual que para la produccién de
dicl rhidrato de etil 1-(2-aminoetil)-3-[2-(3-nitrofenil)piridin-4-il}-1H-
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pirazol-5-carboxilato usando etil 1-{2-[(terc-butoxicarbonil)amino]etil}-3-
(2-cloropiridin-4-il)-1H-pirazol-5-carboxilato (0.700 g, 1.78 mmol), 4cido
4-metoxifenilbdrico (0.406 g, 2.67 mmol), 2M Na,CO, (7 mL), tolueno (20
mL), Pd[dppf]Cl, CH,Cl, (0.116 g, 0.142 mmol), y 4N HCl/dioxano (10.0
mL). El producto se aisié como un solido amarillo (0.709 g, 90.7%
rendimiento): "H NMR (DMSO-ds / 300 MHz) 5 8.77 (d, 1H), 8.65 (s, 1H),
8.35 (brs, 3H), 8.24 (d, 2H), 8.16 (d, 1H), 8.04 (s, 1H), 7.18 (d, 2H), 4.89 (t,
2H), 4.38 (q, 2H), 3.87 (s, 3H), 3.42-3.38 (m, 2H), 1.36 (t, 3H), HRMS
calculado para (M + H) 367.1765, hallado 367.1790.

EJEMPLO 23

[000205] Este ejemplo ilustra la produccién de diclorhidrato de etil 1-2-
aminoetil)-3-{2-[4-(trifluorometoxi)fenil]piridin-4-il} -1H-pirazol-5-
carboxilato.

[000206] La sintesis se condujo al igual que para la produccién de
diclorhidrato de etil 1-(2-aminoetil)-3-[2-(3-nitrofenil)piridin-4-il]-1H-
pirazol-5-carboxilato usando etil 1-{2-[(terc-butoxicarbonil)amino]etil}-3-
(2-cloropiridin-4-il)-1H-pirazol-5-carboxilato (0.700 g, 1.78 mmol), 4cido
4-trifluorometoxifenilbérico (0.550 g, 2.67 mmol), 2M Na,CO; (7 mL),
tolueno (20 mL), Pd[dppf]Cl,;-CH,Cl; (0.116 g, 0.142 mmol), y 4N
HCl/dioxano (10.0 mL). El producto se aislé como un sélido amarillento
rojizo (0.821 g, 93.5% rendimiento): 'H NMR (DMSO-ds / 300 MHz) &
8.79 (d, 1H), 8.59 (s, 1H), 8.36-8.33 (m, 5H), 8.07 (d, 1H), 7.94 (s, 1H),

7.57 (d, 2H), 4.87 (t, 2H), 4.38 (q, 2H), 3.42-3.38 (m, 2H), 1.36 (t, 3H);
HRMS calculado para (M + H) 421.1482, hallado 421.1482.

EJEMPLO 24
[000207] Este ejemplo ilustra la produccién de diclorhidrato de etil 1-
(2-aminoetil)-3-{2-[(E)-2-feniletenil ]piridin-4-il }-1H-pirazol-5-
carboxilato.
[000208] La sintesis se condujo al igual que para la produccion de
diclorhidrato de etil 1-(2-aminoetil)-3-[2-(3-nitrofenil)piridin-4-il]-1H-
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pirazol-5-carboxilato  usando  etil  1-{2-[(terc-butoxicarbonil)
amino]etil}-3(2-cloropiridin-4-il)- 1H-pirazol-5-carboxilato (1.044 g,
2.64 mmol), écido trans-2-fenilvinilbérico (0.587 g, 3.97 mmol), 2M
Na;CO; (10 mL), tolueno (30 mL), Pd[dppf]Cl,-CH.Cl, (0.172 g, 0.211
mmol), y 4N HCl/dioxano (10.0 mL). EI producto se aislé como un
s6lido amarillo (1.213 g, >100% rendimiento, 73.0% pure): 'H NMR
(DMSO-ds / 300 MHZz) & 8.79-8.72 (m, 2H), 8.36 (brs, 3H), 8.24-8.19
(m, 2H), 7.96 (s, 1H), 7.71 (d, 2H), 7.62-7.45 (m, SH), 4.89 (t, 2H),
4.39 (q, 2H), 3.41-3.39 (m, 2H), 1.37 (t, 3H); HRMS calculado para (M
+ H) 363.1816, hallado 363.1807.

EJEMPLO 25 .

[000209] Este ejemplo ilustra la produccién de trifluoroacetato de etil 1-(2-
aminoetil)-3-{2-[4{(dimetilamino)fenil]piridin-4-il }-1H-pirazol-5-
carboxilato.

[000210] La sintesis se condujo al igual que para la produccién de
diclorhidrato de etil 1-(2-aminoetil)-3-[2-(3-nitrofenil)piridin-4-il]-1H-
pirazol-5-carboxilato usando etil 1-{2-[(terc-butoxicarbonil)amino]etil}-3-
(2-cloropiridin-4-il)-1H-pirazol-5-carboxilato (0.758 g, 1.92 mmol), 4cido
4-dimetilaminofenilbdrico (0.475 g, 2.88 mmol), 2M Na,CO; (8 mL),
tolueno (23 mL), Pd[dppf]Cl,-CH;Cl; (0.126 g, 0.154 mmol), y 4N
HCl/dioxano (10.0 mL). La sal TFA se aislé como un sélido amarillo
(0.666 g, 70.3% rendimiento): '"H NMR (DMSO-ds /300 MHZ) & 8.64 (d,
1H), 8.46 (s, 1H), 8.07-8.04 (m, SH), 7.95 (s, 1H), 7.88 (d, 1H), 6.86 (d,
2H), 4.85 (t, 2H), 4.38 (q, 2H), 3.47-3.37 (m, 2H), 3.03 (s, 6H), 1.36 (t,
3H); HRMS calculado para (M + H) 380.2081, hallado 380.2098.

EJEMPLO 26
[000211] Este ejemplo ilustra la produccién de diclorhidrato de etil 1-(2-
aminoetil)-3-[2-(3-metoxifenil)piridin-4-il]- 1 H-pirazol-5-carboxilato.
[000212] La sintesis se condujo al igual que para la produccién de
diclorhidrato de etil 1-(2-aminoetil)-3-[2-(3-nitrofenil)piridin-4-il}-1H-
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pirazol-5-carboxilato, usando etil 1-{2-[(terc-butoxicarbonil)amino]etil}-3-
(2-cloropiridin-4-il)-1H-pirazol-5-carboxilato (0.752g, 1.90 mmol), &cido 3-
metoxifenilbérico (0.434 g, 2.86 mmol), 2M Na,CO; (7 mL), tolueno (20
mL), Pd[dppf]Cl,-CH.Cl; (0.124 g, 0.152 mmol), y 4N HCl/dioxano (10.0
mL). El producto se aislé como un sélido blancuzco (0.500 g, 60.0%
rendimiento): "H NMR (DMSO-ds / 300 MHZ) § 8.81 (d, 1H), 8.67 (s, 1H),
8.37 (br s, 3H), 8.22 (d, 1H), 8.04 (s, 1H), 7.82-7.79 (m, 2H), 7.53 (dd, 1H),
7.18 (d, 1H), 4.89 (t, 2H), 4.38 (q, 2H), 3.89 (8, 3H), 3.42-3.36 (m, 2H),
1.36 (t, 3H); HRMS calculado para (M + H) 367.1765, hallado 367.1755.

EJEMPLO 27

[000213] Este ejemplo ilustra la produccién de diclorhidrato de etil 1-(2-
aminoetil)-3-[2-(3-hidroxifenil)piridin-4-il]- 1H-pirazol-5-carboxilato.
[000214] La sintesis se condujo al igual que para la produccién de
diclorhidrato de etil 1-(2-aminoetil)-3-[2-(3-nitrofenil)piridin-4-il]-1H-
pirazol-5-carboxilato usando etil 1-{2-[(terc-butoxicarbonil)amino]etil}-3-
(2-cloropiridin-4-il)-1 H-pirazol-S-carboxilato (0.752g, 1.90 mmol), 4cido 3-
hidroxifenilbérico (0.629 g, 2.86 mmol), 2M Na,CO; (7 mL), tolueno (20
mL), Pd[dppf]Cl,-CH,Cl; (0.124 g, 0.152 mmol), y 4N HCl/dioxano (10.0
mL). El producto se aislé como un sélido blancuzco (0.381 g, 46.8%
rendimiento): '"H NMR (DMSO-ds / 300 MHZ) 5 8.80 (d, 1H), 8.62 (s, 1H),
8.37 (brs, 3H), 8.22 (d, 1H), 8.04 (s, 1H), 7.62-7.58 (m, 2H), 7.41 (dd, 1H),
7.05 (dd, 1H), 4.89 (t, 2H), 4.38 (q, 2H), 3.89 (s, 3H), 3.42-3.36 (m, 2H),
1.36 (t, 3H); HRMS calculado para (M + H) 353.1608, hallado 353.1630.

EJEMPLO 28
[000215] Este ejemplo ilustra la produccién de 2-(2-quinolin-3-ilpiridin-4-
i1)-6,7-dihidropirazolo| 1,5-a]pirazin-4(SH)-ona.
[000216] Se cargd un matraz con diclorhidrato de etil 1-(2-aminoetil)-3-(2-
quinolin-3-ilpiridin-4-il)-1H-pirazol-5-carboxilato (0.303 g, 0.659 mmol),
NH,OH (6 mL) y etanol (3 mL). Después de agitar durante 20 horas, la
reaccion se filtrd, y el sélido se enjuagé con agua, etanol, y éter dietilico
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para obtener un sélido blanco (0.178 g, 76.8% rendimiento): 'H NMR
(DMSO-ds / 300 MHz) & 9.73 (s, 1H), 9.16 (s, 1H), 8.79 (s, 1H), 8.64 (s,
1H), 8.35 (s, 1H), 8.16-8.08 (m, 2H), 7.90-7.69 (m, 4H), 4.45 (brs, 2H),
3.69 (brs, 2H); HRMS calculado para (M + H) 342.1349, hallado 342.1365.

EJEMPLO 29
[000217] Este ejemplo ilustra la produccion de 2-(2-quinolin-3-ilpiridin-4-
il)-5,6,7,8-tetrahidro-4H-pirazolo[ 1,5-a][ 1,4]diazepin-4-ona.
[000218] La sintesis se condujo como se hizo para la produccién de 2-(2-
quinolin-3-ilpiridin-4-il)-6,7-dihidropirazolo 1,5-a]pirazin-4(5H)-ona
usando diclorhidrato de etil 1-(3-aminopropil)-3-(2-quinolin-3-ilpiridin-4-
il)- 1 H-pirazol-5-carboxilato (0.144 g, 0.303 mmol), NHOH (6mL), y
etanol (3 mL). Se obtuvo un sélido blanco (0.046 g, 43% rendimiento): 'H
NMR (DMSO-ds / 300 MHz) & 9.72 (d, 1H), 9.16 (d, 1H), 8.77 (d, 1H),
8.61 (s, 1H), 8.35 (br s, 1H), 8.15-8.07 (m, 2H), 7.88-7.79 (m, 2H), 7.71-
7.66 (m, 2H), 4.55 (t, 2H), 3.29-3.23 (m, 2H), 2.22-2.18 (m, 2H); HRMS
calculado para (M + H) 356.1506, hallado 356.1525.

EJEMPLO 30
[000219] Este ejemplo ilustra la produccibn de 2-{2-[4-
(hidroximetil)fenil]piridin-4-il }-6,7-dihidropirazolo[ 1,5-a]pirazin-4(5H)-
ona,
[000220] La sintesis se condujo como se hizo para la produccién de 2(2-
quinolin-3-ilpiridin-4-il}-6,7-dihidropirazolo[ 1,5-a]pirazin-4(5H)-ona
usando diclorhidrato de etil 1<(2-aminoetil)-3-{2-[4-
(hidroximetil)fenil]piridin-4-il } -1 H-pirazol-5-carboxilato (0.202 g, 0.459
mmol), NHOH (8 mL), y etanol (4 mL). Se obtuvo un sélido blanco
(0.098 g, 66% rendimiento): 'H NMR (DMSO-ds / 300 MHz) & 8.67 (d,
1H), 8.36-8.32 (m, 2H), 8.15 (d, 2H), 7.78 (d, 1H), 7.64 (s, 1H), 7.45 (d,
2H), 5.27 (t, 1H), 4.57 (d, 2H), 4.42 (1, 2H), 3.70-3.66 (m, 2H); HRMS
calculado para (M + H) 321.1346, hallado 321.1333.
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EJEMPLO 31
[000221] Este ejemplo ilustra la produccién de 2-[2-(3-metoxifenil)piridin-
4-il}-6,7-dihidropirazolo[1,5-a]pirazin-4(5H)-ona.
[000222] La sintesis se condujo como se hizo para la produccién de 2-(2-
quinolin-3-ilpiridin-4-il}-6,7-dihidropirazolof 1,5-a]pirazin-4(5H)-ona
usando diclorhidrato de etil 1-(2-aminoetil)-3-[2-(3-metoxifenil)piridin-4-
il]-1H-pirazol-5-carboxilato (0.253 g, 0.575 mmol), NH,OH (8 mL), y
etanol (4 mL). Se obtuvo un sélido blancuzco(0.160 g, 86.8% rendimiento):
'H NMR (DMSO-dg / 300 MHz) 3 8.69 (s, 1H), 8.37-8.32 (m, 2H), 7.80-
7.68 (m, 4H), 7.42 (dd, 1H), 7.03 (d, 1H), 4.42 (t, 2H), 3.86 (s, 3H), 3.69-
3.65 (m, 2H); HRMS calculado para (M + H) 321.1346, hallado 321.1344.

EJEMPLO 32
[000223] Este ejemplo ilustra la produccion de 2-[2-(3-hidroxifenil)piridin-
4-il}-6,7-dihidropirazolo[1,5-a]pirazin-4(5H)-ona.
[000224] La sintesis se condujo como se hizo para la produccién de 2-(2-
quinolin-3-ilpiridin-4-il}-6,7-dihidropirazolo[1,5-a}pirazin-4(5H)-ona
usando diclorhidrato de etil 1(2-aminoetil)-3-[2-(3-hidroxifenil)piridin-4-
il}-1H-pirazol-5-carboxilato (0.304 g, 0.715 mmeol), NH,OH (10 mL), y
etanol (5 mL). Se obtuvo un sélido blancuzco (0.178 g, 81.1%
rendimiento): "H NMR (DMSO-ds / 300 MHz) 5 9.56 (br s, 1H), 8.66 (d,
1H), 8.32-8.28 (m, 2H), 7.79 (s, 1H), 7.63-7.59 (m, 3H), 7.30 (dd, 1H), 6.85
(d, 1H), 4.42 (t, 2H), 3.69-3.64 (m, 2H); HRMS calculado para (M + H)
307.1190, hallado 307.1214,

EJEMPLO 33
[000225] Este ejemplo ilustra la produccién de clorhidrato de 2-[2-(3-
nitrofenil)piridin4-il]-5,6,7,8-tetrahidro-4H-pirazolo[ 1,5-a][ 1 ,4]diazepin-4-
ona.
[000226] La sintesis se condujo como se hizo para la produccion de
trifluoroacetato de 2-piridin-4-il-6,7-dihidropirazolo[1,5-a]pirazin-4(5H)-
ona usando diclorhidrato de etil 1-(3-aminopropil)-3-[2-(3-
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nitrofenil)piridin-4-il}-1H-pirazol-5-carboxilato (0.253 g, 0.540 mmol),
NH,OH (8 mL), y etanol (4 mL). La sal TFA aislada se convirti6 en la sal
HCl] usando metanol y 4N HCl/dioxano. Después de 0.5 hora, la
suspensién se concentrd y el sdlido se enjuagd con éter dietilico para
proporcionar un sélido blanco (0.140 g, 65.2% rendimiento): 'H NMR
(DMSO-ds/ 300 MHZ) 8 9.00 (dd, 1H), 8.78 (d, 1H), 8.65 (d, 1H), 8.60 (s,
1H), 8.39-8.33 (m, 2H), 8.00 (dd, 1H), 7.84 (dd, 1H), 7.74 (s, 1H), 4.54 (t,
2H), 3.27-3.21 (m, 2H), 2.20-2.15 (m, 2H); HRMS calculado para (M + H)
342.1349, hallado 342.1365.

EJEMPLO 34
[000227] Este ejemplo ilustra la produccién de trifluoroacetato de 2-{2-[4-
(trifluorometoxi)-fenil]piridin-4-il }-6,7-dihidropirazolo[1,5-a]pirazin-
4(5H)-ona.
[000228] La sintesis se condujo como se hizo para la produccién de
trifluoroacetato de 2-piridin-4-il-6,7-dihidropirazolo[1,5-a)pirazin-4(5H)-
ona usando  diclorhidrato de etil  14(2-aminoetil)-3-{2-[4-
(trifluorometoxi)fenil]piridin-4-il}-1H-pirazol-5-carboxilato (0.439 g, 0.889
mmol), NH,OH (8 mL), y etanol (4 mL). Se obtuvo un sélido blancuzco
(0.181 g, 43.0% rendimiento): "H NMR (DMSO-ds / 300 MHZ) 5 8.72 (d,
1H), 8.45 (s, 1H), 8.33-8.30 (m, 3H), 7.88 (d, 1H), 7.69 (s, 1H), 7.51 (d,
2H), 4.43 (g, 2H), 3.70-3.64 (m, 2H); HRMS calculado para (M + H)
375.1063, hallado 375.1068.

EJEMPLO 35

[000229] Este ejemplo ilustra la produccién de trifluoroacetato de 2-{2-
[(E)-2-fenilvinillpiridin-4-il }-6,7-dihidropirazolo[1,5-a]pirazin-4(SH)-ona.

[000230] La sintesis se condujo como se hizo para la produccién de
trifluoroacetato de 2-piridin-4-il-6,7-dihidropirazolo[1,5-a]pirazin-4(5H)-
ona usando diclorhidreto de etil 1-(2-aminoetil)-3-{2-[(E)-2-
fenilvinil]piridin-4-il}-1H-pirazol-5-carboxilato (0.610 g, 1.40 mmol),
NH,OH (10 mL), y etanol (5 mL). Se obtuvo un sélido amarillo (0.352 g,
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58.4% rendimiento): "H NMR (DMSO-d; / 300 MHz) 5 8.69 (d, 1H), 8.
(br s, 2H), 7.97-7.92 (m, 2H), 7.71-7.68 (m, 3H), 7.49-7.37 (m, 4H), 4.45 (t,

2H), 3.70-3.66 (m, 2H); HRMS calculado para (M + H) 317.1397, hallado
317.1405.

EJEMPLO 36
[000231] Este ejemplo ilustra la produccién de trifluoroacetato de 2-{2-[4-
(dimetilamino)fenil]-piridin-4-il}-6,7-dihidropirazolo[1,5-a}pirazin-4(5H)-
ona.
[000232] La sintesis se condujo como se hizo para la produccién de
trifluoroacetato de 2-piridin-4-il-6,7-dihidropirazolo[1,5-a]pirazin-4(5H)-
ona usando ftrifluoroacetato de etil  1-(2-aminoetil)-3-{2-[4-
(dimetilamino)fenil]piridin-4-il }-1H-pirazol-5-carboxilato (0.350 g, 708
mmol), NH,OH (8 mL), y etanol (4 mL). Se obtuvo un sélido amarillo
(0.204 g, 64.5% rendimiento): 'H NMR (DMSO-ds / 300 MHz) § 8.61 (d,
1H), 8.51 (s, 1H), 8.40 (s, 1H), 8.03 (d, 2H), 7.96 (d, 1H), 7.86 (s, 1H), 6.88
(d, 2H), 4.46 (t, 2H), 3.71-3.66 (m, 2H), 3.05 (s, 6H); HRMS calculado para
(M + H) 334.1662, hallado 334.1673.

EJEMPLO 37

[000233] Este ejemplo ilustra la produccién de trifluoroacetato de 2-[2-(4-
metoxifenil)-piridin-4-il]-6,7-dihidropirazolo[ 1,5-a]pirazin-4(5H)-ona.
[000234] La sintesis se condujo como se hizo para la produccién de
trifluoroacetato de 2-piridin-4-il-6,7-dihidropirazolo[ 1,5-a]pirazin-4(5H)-
ona usando diclorhidrato de etil 1-(2-aminoetil)-3-[2-(4-metoxifenil)piridin-
4-il)-1H-pirazol-5-carboxilato (0.368 g, 0.838 mmol), NH,OH (8 mL), y
etanol (4 mL). Se obtuvo un sélido blanco (0.225 g, 61.8% rendimiento):
'H NMR (DMSO-ds / 300 MHz) 5 8.69 (d, 1H), 8.45 (s, 1H), 8.36 (s, 1H),
8.13 (d, 2H), 7.93 (d, 1H), 7.76 (s, 1H), 7.12 (d, 2H), 4.44 (1, 2H), 3.85 (s,
3H), 3.71-3.66 (m, 2H); HRMS calculado para (M + H) 321.1346, hallado
321.1359.
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[000235] Este ejemplo ilustra la produccién de trifluoroacetato de 2-[2-
(3-nitrofeni!)piridin4-il]-6,7-dihidropirazolo[ 1,5-a]pirazin-4(5H)-ona.
[000236] La sintesis se condujo como se hizo para la produccién de
trifluoroacetato de 2-piridin-4-il-6,7-dihidropirazolo[1,5-a]pirazin-4(5H)-
ona usando diclorhidrato de etil 1-(2-aminoetil)-3-[2-(3-nitrofenil)piridin-4-
il]-1H-pirazol-5-carboxilato (0.350 g, 0.771 mmol), NH;,OH (8 mL), y
etanol (4 mL). Se obtuvo un sélido color crema (0.152 g, 43.8%
rendimiento): "H NMR (DMSO-d¢ / 300 MHz) 8 9.00 (s, 1H), 8.75 (d, 1H),
8.66 (d, 1H), 8.32-8.28 (m, 2H), 7.89 (d, 1H), 7.81 (dd, 1H), 7.73 (s, 1H),
4.43 (1, 2H), 3.70-3.65 (m, 2H); HRMS calculado para (M + H) 336.1091,
hallado 336.1068.

EJEMPLO 39

[000237] Este ejemplo ilustra la produccién de trifluoroacetato de 2-[2-(3,4-
difluorofenil)piridin-4-il]-6,7-dihidropirazolo[ 1,5-a]pirazin-4(5H)-ona.
[000238] La sintesis se condujo al igual que para la produccién de
diclorhidrato de etil 1-(2-aminoetil)-3-[2-(3-nitrofenil)piridin-4-il]-1H-
pirazol-5-carboxilato usando 2<(2-cloropiridin-4-il)-6,7-dihidropirazolo[1,5-
a] pirazin-4(5H)-ona (0.175 g, 0.702 mmol), dcido 3,4-difluorofenilbérico
(0.167 g, 1.0S mmol), 2M Na,CO; (2 mL), tolueno (7 mL), y
Pd[dppf]Cl>"CH;Cl; (0.046 g, 0.057 mmol). La sal TFA se aislé como un
sélido blanco (0.076 g, 25% re.ndimiento): 'H NMR (DMSO-d; / 300 MHz)
5 8.68 (d, 1H), 8.42 (s, 1H), 8.32-8.23 (m, 2H), 8.09 (d, 1H), 7.82 (s, 1H),
7.69 (s, 1H), 7.55 (dd, 1H), 4.41 (t, 2H), 3.69-3.64 (m, 2H); HRMS
calculado para (M + H) 327.1052, hallado 327.1078.

EJEMPLO 40
[000239] Este ejemplo ilustra la produccién de trifluoroacetato de 2-[2-
(3,4-diclorofenil)piridin-4-il}-6,7-dihidropirazolo[ 1,5-a]pirazin-4(SH)-ona.
[000240] La sintesis se condujo al igual que para la produccién de
diclorhidrato de etil 1-(2-aminoetil)-3-[2-(3-nitrofenil)piridin4-il]-1H-
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pirazol-5-carboxilato usando 2-(2-cloropiridin-4-il)-6,7-dihidropirazolo[1 ,:f?'
a]pirazin-4(5H)-ona (0.175 g, 0.702 mmol), icido 3,4-diclorofenilbérico
(0.200 g, 1.05 mmol), 2M Na,CO; (2 mL), tolueno (7 mL), y
Pd[dppf]Cl,-CH;Cl, (0.046 g, 0.057 mmol). La sal TFA se obtuvo como un
sélido gris (0.016 g, 4.9% rendimiento): '"H NMR (DMSO-ds, TFA / 300
MHz) 6 8.8]1 (d, 1H), 8.66 (s, 1H), 8.42-8.34 (m, 2H), 8.28-8.18 (m, 2H),
7.87-7.85 (m, 2H), 4.45 (t, 2H), 3.71-3.64 (m, 2H), HRMS calculado para

(M + H) 359.0461, hallado 359.0476.

EJEMPLO 41

[000241] Este ejemplo ilustra la produccion de diclorhidrato de 4cido 1-(3-
aminopropil)-3-[2-(3-nitrofenil)piridin-4-il}- 1 H-pirazol-5-carboxilico.
[000242] La sintesis se condujo al igual que para la preparacién de
trifluoroacetato de 4cido 1-+(2-aminoetil)-3-piridin4-il-1H-pirazol-5-
carboxilico, usando etil 1-{3-[(terc-butoxicarbonil)amino]propil}-3-[2-(3-
nitrofenil)piridin-4-il]- 1 H-pirazol-5-carboxilato (0.253 g, 0.539 mmol) y
LiOH*H,O (0.0679 g, 1.62 mmol. La sal TFA aislada era un sélido
pegajoso, y por lo tanto se convirtié en la sal HCl usando metanol y 4N
HCl/dioxano. Después de 0.5 hora, la suspensién se concentrd y el sélido
se enjuagd con éter dietilico para proporcionar un sélido blanco (0.223 g,
94.6% rendimiento): "H NMR (DMSO-ds / 300 MHz) § 9.00 (dd, 1H), 8.79
(d, 1H), 8.68 (d, 1H), 8.60 (s, 1H), 8.34 (dd, 1H), 8.11 (brs, 3H), 7.99 (dd,
1H), 7.88-7.81 (m, 2H), 4.68 (t, 2H), 2.86-2.79 (m, 2H), 2.20-2.15 (m, 2H);
HRMS calculado para (M + H) 368.1353, hallado 368.1336.

EJEMPLO 42
[000243) Este ejemplo ilustra la produccién de trifluoroacetato de écido 1-
(2-aminoetil)-3-(2-quinolin-3-ilpiridin-4-il)-1H-pirazol-5-carboxilico.
[000244] La sintesis se condujo al igual que para la preparacién de
trifluoroacetato de 4cido 1-(2-aminoetil)-3-piridin-4-il-1H-pirazol-5-
carboxilico, usando diclorhidrato de etil 1-(2-aminoetil)-3-(2-quinolin-3-
ilpiridin-4-il)-1H-pirazol-5-carboxilato (0.211 g, 0.457 mmol) y LiOH*H,O
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(0.077 g, 1.8 mmol). Se obtuvo un sélido rosado (0.150 g, 69.4%
rendimiento): '"H NMR (DMSO-ds / 300 MHz) § 9.75 (s, 1H), 9.23 (d, 1H),
8.82 (d, 1H), 8.69 (s, 1H), 8.17-8.10 (m, 2H), 8.01-7.94 (m, 3H), 7.89-7.83
(m, 2H), 7.72 (dd, 1H), 4.86 (t, 2H), 3.44-3.38 (m, 2H); HRMS calculado
para (M + H) 360.1455, hallado 360.1466.

EJEMPLO 43

[000245] Este ejemplo ilustra la produccién de diclorhidrato de acido 1-(2-
aminoetil}-3-[2-(3-nitrofenil)piridin-4-il]-1 H-pirazol-5-carboxilico.
[000246] La sintesis se condujo al igual que pama la preparacién de
trifluoroacetato de 4cido 1-(2-aminoetil)-3-piridin-4-il-1H-pirazol-5-
carboxilico, wusando diclorhidrato de etil 1<(2-aminoetil)-3-[2-(3-
nitrofenil)piridin-4-il]-1H-pirazol-5-carboxilato (0.262 g, 0.516 mmol) y
LiOH*H;O (0.097 g, 2.3 mmol). La sal TFA aislada se convirtié en la sal
HCl usando metanol y 4N HCl/dioxano. Después de 0.5 horas, la
suspension se concentré y el sélido se enjuagé con éter dietilico para
proporcionar a sélido amarillo (0.102 g, 46.5% rendimiento): 'H NMR
(DMSO-ds/ 300 MHZz) 89.01 (s, 1H), 8.80 (d, 1H), 8.70-8.64 (m, 2H), 8.35-
- 8.28 (m, 4H), 8.02 (d, 1H), 7.89-7.82 (m, 2H), 3.39-3.33 (m, 2H); HRMS
calculado para (M + H) 354.1197, hallado 354.1176.

EJEMPLO 44

[000247] Este ejemplo ilustra la produccion de trifluoroacetato de acido 1-
(2-aminoetil)-3-[2-(4-metoxifenil)piridin-4-il]-1H-pirazol-5-carboxilico.

[000248] La sintesis se condujo al igual que para la preparacién de
trifluoroacetato de 4cido 1-(2-aminoetil)-3-piridin-4-il-1H-pirazol-5-
carboxflico, usando diclorhidrato de etil 1-(2-aminoetil)-3-[2-(4-
metoxifenil)piridin-4-il]- 1 H-pirazol-5-carboxilato (0.260 g, 0.591 mmol) y
LiOH-H;O (0.099 g, 2.4 mmol). Se obtuvo un sélido amarillo pdlido
(0.212 g, 79.4% rendimiento): '"H NMR (DMSO-ds / 300 MHz) 5 8.69 (d,
1H), 8.42 (s, 2H), 8.15 (d, 1H), 8.00 (br s, 3H), 7.88-7.84 (m, 2H), 7.09 (d,
2H), 4.84 (t, 2H), 3.84 (s, 3H), 3.38-3.42 (m, 2H); HRMS calculado para
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(M + H) 339.1452, hallado 339.1472.

EJEMPLO 45
[000249] Este ejemplo ilustra la produccién de trifluoroacetato de cido 1-
(2-aminoetil)-3- {2-[4-(trifluorometoxi)fenil]piridin4-il } -1 H-pirazol-5-
carboxilico.
[000250] Lea sintesis se condujo al igual que para la preparacion
trifluoroacetato de dcido 1-(2-aminoetil)-3-piridin-4-il-1H-pirazol-5-
carboxilico, usando diclorhidrato de etil 1+(2-aminoetil)-3-{2-[4-
(trifluorometoxi)fenil]piridin-4-il}-1H-pirazol-5-carboxilato (0.257 g, 0.521
mmol) y LiOH*H;0 (0.097 g, 2.3 mmol). Se obtuvo un sélido color crema
(0.088 g, 34% rendimiento): 'H NMR (DMSO-ds / 300 MHz) 5 8.73 (d,
1H), 8.50 (s, 1H), 8.32 (d, 2H), 8.01 (brs, 3H), 7.88 (d, 1H), 7.81 (s, 1H),
7.51 (d, 2H), 4.84 (t, 2H), 3.42-3.38 (m, 2H); HRMS calculado para (M +
H) 393.1169, hallado 393.1189.

EJEMPLO 46
[000251] Este ejemplo ilustra la produccién trifluoroacetato de dcido 1-(2-
aminoetil)-3-{2-[4-(dimetilamino)fenil]piridin-4-il } - 1 H-pirazol-5-
carboxilico.
[000252] La sintesis se condujo al igual que para la preparacién
triflucroacetato de 4cido 1-(2-aminoetil)-3-piridin-4-il-1H-pirazol-5-
carboxilico usando trifluoroacetato de etil 1-(2-aminoetil)-3-{2-[4-
(dimetilamino) fenil]piridin—4-il }-1H-pirazol-5-carboxilato (0.238 g, 0.482
mmol) y LiOH*H,O (0.088 g, 2.1 mmol). Se obtuvo un sdlido anaranjado
brillante (0.150 g, 67.0% rendimiento): '"H NMR (DMSO-d; / 300 MHz) §
8.64 (d, 1H), 8.46 (s, 1H), 8.07-8.04 (m, SH), 7.91-7.88 (m, 2H), 6.86 (d,
2H), 4.86 (t, 2H), 3.43-3.37 (m, 2H), 3.03 (s, 6H); HRMS calculado para
(M + H) 352.1768, hallado 352.1770.

EJEMPLO 47
[000253] Este ¢jemplo ilustra la produccién de trifluoroacetato de 4cido 1-
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(2-aminoetil)-3-{2-[(E)-2-feniletenil ]piridin-4-il } - lH-plrazol-S-carboxlllco
[000254] La sintesis se condujo como en la preparacién de trifluoroacetato
de é4cido 1-(2-aminoetil)-3-piridin-4-il-1H-pirazol-5-carboxilico, usando
diclorhidrato de etil 1-(2-aminoetil)-3-{2-[(E)-2-fenilvinil]piridin-4-il}-1H-
pirazol-5-carboxilato (0.311 g, 0.714 mmol) y LiOH-H,O (0.120 g, 2.86
mmol). La sal TFA se aislé como un sélido amarillo claro (0.220 g, 68.7%
rendimiento): "H NMR (DMSO-ds / 300 MHz) & 8.68 (d, 1H), 8.26 (s, 1H),
8.03 (br s, 3H), 7.89-7.84 (m, 2H), 7.73-7.68 (m, 3H), 7.45-7.36 (m, 4H),
4.89 (t, 2H), 3.41-3.39 (m, 2H); HRMS calculado para (M + H) 335.1503,
hallado 335.1496.

EJEMPLO 48

[000255] Este ejemplo ilustra la produccién de diclorhidrato de 4cido 1-(3-
aminopropil)-3-(2-quinolin-3-ilpiridin-4-il)- 1 H-pirazol-5-carboxilico.
[000256] La sintesis se condujo al igual que para la preparacion de
trifluoroacetato de 4édcido 1-(2-aminoetil)-3-piridin-4-il-1H-pirazol-5-
carboxflico, usando diclorhidrato de etil 1-(3-aminopropil)-3-(2-quinolin-3-
ilpiridin-4-il)-1H-pirazol-5-carboxilato (0.134 g, 0.282 mmol) y LiOH=H,0
(0.047 g, 1.1 mmol). La sal TFA se convirti6 en la sal HCI usando metanol
y 4N HCl/dioxano. Después de 0.5 hora, la suspensidn se concentrd y el
s6lido se enjuagd con éter dietilico para proporcionar un sélido amarillo
(0.086 g, 68% rendimiento): '"H NMR (DMSO-ds / 300 MHz) 8 9.92 (d,
1H), 9.95 (s, 1H), 9.83 (s, 1H), 8.44-8.41 (m, 2H), 8.17-8.09 (m, 4H), 8.03
(d, 1H), 7.94 (dd, 1H), 7.86 (s, 1H), 5 4.69 (t, 2H), 2.90-2.82 (m, 2H), 2.25-
2.16 (m, 2H); HRMS calculado para (M + H) 374.1612, hallado 374.1622.

EJEMPLO 49
[000257] Este ejemplo ilustra la produccidn de diclorhidrato de acido 1-(2-
aminoetil)-3-{2-[4-(hidroximetil)fenil]piridin-4-il }-1 H-pirazol-5-
carboxilico.
[000258] La sintesis se condujo al igual que para la preparacién de
trifluoroacetato de dcido 1-(2-aminoetil)-3-piridin-4-il-1H-pirazol-5-
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carboxilico, usando diclorhidrato de etil 1-(2-aminoetil)-3-{2-[4-
(hidroximetil)fenil]piridin-4-il } -1 H-pirazol-5-carboxilato (0.167 g, 0.379
mmol) y LiOH*H,0 (0.064 g, 1.5 mmol). La sal TFA se convirti6 en la sal
HCl usando metanol y 4N HCl/dioxano. Después de 0.5 hora, la
suspensién se concentré y el sdlido se enjuagd con éter dietilico para
proporcionar un sélido rosado pélido (0.069 g, 70% rendimiento): '"H NMR
(DMSO-ds / 300 MHz) & 8.80 (d, 1H), 8.67 (s, 1H), 8.33 (brs, 3H), 8.22-
8.19 (m, 3H), 8.00 (s, 1H), 7.55 (d, 2H), 4.89 (t, 2H), 4.62 (m, 2H), 3.40-
3.35 (m, 2H); HRMS calculado para (M + H) 339.1452, hallado 339.1435.

EJEMPLO 50
[00025I9] Este ejemplo ilustra la produccion de trifluoroacetato de 4cido 1-
(2-aminoetil)-3-[2-(3-metoxifenil)piridin-4-il}- 1H-pirazol-S-carboxilico.
[000260] La sintesis se condujo al igual que para la preparacion de
trifluoroacetato de 4dcido 1-(2-aminoetil)-3-piridin-4-il-1H-pirazo}-5-
carboxflico, usando diclorhidrato de etil 1-(2-aminoetil)-3-[2-(3-
metoxifenil)piridin-4-il}-1H-pirazol-5-carboxilato (0.179 g, 0.407 mmol) y
LiOH*H,0 (0.105 g, 2.50 mmol). Se obtuvo un sdlido blancuzco (0.168 g,
91.2% rendimiento): 'H NMR (DMSO-ds / 300 MHz) 5 8.72 (d, 1H), 8.43
(s, 1H),
8.00 (br s, 3H), 7.88 (d, 1H), 7.83 (s, 1H), 7.78-7.74 (m, 2H), 7.44 (dd, 1H),
7.06 (dd, 1H), 4.84 (t, 2H), 3.85 (s, 3H), 3.44-3.38 (m, 2H); HRMS
calculado para (M + H) 339.1452, hallado 339.1469.

EJEMPLO 51

[000261] Este ejemplo ilustra la produccién de trifluoroacetato de 1-(2-
aminoetil)-N-hidroxi-3-{2-[4-(hidroximetil)fenil]piridin-4-il }-1H-pirazol-5-
carboxamida.

[000262] Metdxido de sodio recién preparado (3.48 M, 0.27 mL) se agregé
gota a gota a una solucién en agitacion de clorhidrato de hidroxilamina
(0.039 mL, 0.94 mmol) en metanol (1 mL) mantenida a 40°C. La
suspensién blanca se enfrié a la temperatura de la sala, y en seguida se
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agregé una solucién de etil 1-{2-f(terc-butoxicarbonil)amino]etil}-3-{2-[4-
(hidroximetil)fenil]piridin-4-il}-1H-pirazol-5-carboxilato (0.400 g, 0.857
mmol) en metanol (5 mL). Después de agitar durante 48 horas, se
agregaron 7 mL de 4N HCI (acuoso) y la reaccion se agito durante 20 horas.
La purificacién por Gilson RP HPLC (5-95% acetonitrilo/agua) produjo un
sélido rosado (0.129 g, 32.1% rendimiento): '"H NMR (DMSO-dg / 300
MHz) 6 11.53 (brs, 1H), 8.73 (d, 1H), 8.31 (s, 1H), 8.11- 8.01 m, 5H),
7.75 (d, 1H), 7.52-7.46 (m, 3H), 4.77 (t, 2H), 4.58 (s, 2H), 3.42-3.35 (m,
2H); HRMS calculado para (M + H) 354.1561, hallado 354.1538.

EJEMPLO 52
[000263] Este ejemplo ilustra la produccion de clorhidrato de 2-[2<(1 H-
pirazol-1-il)piridin-4-il]-5,6,7,8-tetrahidro-4H-pirazolo[1,5-
a][1,4]diazepin-4-ona.
[000264] Se cargé un matraz con 1.2-(2-cloropiridin-4-il)-5,6,7,8-
tetrahidro-4H-pirazolo[1,5-a][1,4]diazepin4-ona (0.251 g, 0.960 mmol),
pirazol (0.325 g, 4.78 mmol), e hidruro de sodio (0.229 g, 5.73 mmol) en 6
mL de DMF anhidro y se agitd bajo N, durante 60 horas a 138°C. Entonces
se atemperd la reaccién con 1IN HCI acuoso y se purificéd por Gilson RP
HPLC (5-95% acetonitrilo/agua). @ Las fracciones apropiadas se
concentraron y se convirtieron en la sal HCl usando metanol y 4N
HCl/dioxano. La mezcla se concentr$ en un sélido amarillo claro (0.028 g,
8.2% rendimiento): 'H NMR (DMSO-d / 300 MHz) § 8.64 (d, 1H), 8.48
(d, 1H), 8.35 (brs, 2H), 7.85 (s, 1H), 7.77 (d, 1H), 7.45 (s, 1H), 6.59 (s, 1H),
4.53 (t, 2H), 3.26-3.20 (m, 2H), 2.22-2.16 (m, 2H); HRMS calculado para
(M + H) 295.1302, hallado 295.1285.

EJEMPLO 53
[000265] Este ejemplo ilustra la producciéon de clorhidrato de 2-[2-(1H-
imidazol-1-il)piridin4-il]-5,6,7,8-tetrahidro-4H-pirazolo[ 1,5-
a][1,4]diazepin-4-ona.
[000266] La sintesis se condujo al igual que para la produccién de
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clorhidrato de 2-[2{(1H-pirazol-1-il)piridin-4-il}-5,6,7,8-tetrahidro-4H-
pirazolo[1,5-a][1,4]diazepin-4-ona usando 2-(2-cloropiridin-4-il)-5,6,7,8-
tetrahidro-4H-pirazolo[1,5-a][ 1,4]diazepin-4-ona (0.251 g, 0.960 mmol) e
imidazol, derivado de sodio (0.431 g, 4.78 mmol). Se obtuvo un sélido
blanco (0.074 g, 23% rendimiento): '"H NMR (DMSO-dg / 300 MHZ) § 10.0
(s, 1H), 8.62 (d, 1H), 8.55 (s, 1H), 8.48 (s, 1H), 8.41 (brs, 1H), 7.99 (d, 1H),
7.90 (s, 1H), 7.65 (s, 1H), 4.53 (t, 2H), 3.28-3.22 (m, 2H), 2.22-2.16 (m,
2H); HRMS calculado para (M + H) 295.1302, hallado 295.1290.

EJEMPLO 54
[000267] Este ejemplo ilustra la produccién de trifluoroacetato de 2-[2-(1H-
pirrol-1-il)piridin-4-il}-5,6,7,8-tetrahidro-4H-pirazolo[ 1,5-a][ 1 ,4]diazepin-
4-ona.
[000268] La sintesis se condujo al igual que para la produccién de
clorhidrato de 2-[2-{(1H-pirazol-1-il)piridin-4-il]-5,6,7,8-tetrahidro-4H-
pirazolo[1,5-a][1,4] diazepin-4-ons, usando 2-(2-cloropiridin-4-il)-5,6,7,8-
tetrahidro-4H-pirazolo[1,5-a][1,4]diazepin-4-ona (0.251 g, 0.960 mmol),
pirrol (0.334 mL, 4.78 mmol), e hidruro de sodio (0.229 g, 5.73 mmol). La
sal TFA se aislé6 como un sélido negro (0.128 g, 32.7% rendimiento): 'H
NMR (DMSO-ds / 300 MHZz) 5 8.42 (d, 1H), 8.34 (br s, 1H), 8.05 (s, 1H),
7.79 (br s, 2H), 7.67-7.64 (m, 2H), 6.30 (br s, 2H), 4.52 (t, 2H), 3.28-3.22
(m, 2H), 2.22-2.16 (m, 2H); HRMS calculado para (M+H) 294.1349,
hallado 294.1348.

EJEMPLO 55

[000269] Este ejemplo ilustra la produccidn de 2-[2-(4-metil-1H-imidazol-
1-il)piridin-4-il]-5,6,7,8-tetrahidro-4H-pirazolo[1,5-a][1,4] diazepin-4-one
clorhidrato.

[000270] La sintesis se condujo al igual que para la produccién de
clorhidrato de 2-[2{(1H-pirazol-1-il)piridin-4-il}-5,6,7,8-tetrahidro-4H-
pirazolo[1,5-a]{1,4] diazepin-4-ona, usando 2-(2-cloropiridin-4-il)-5,6,7,8-
tetrahidro-4H-pirazolo[1,5-a][ 1,4]diazepin-4-ona (0.251 g, 0.960 mmol), 4-
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metilimidazol (0.393 g, 4.78 mmol), ¢ hidruro de sodio (0.229 g, 5.73
mmol). Se obtuvo un sélido café (0.053 g, 16% rendimiento): '"H NMR
(DMSO-ds / 300 MHz) & 9.88 (s, 1H), 8.60 (d, 1H), 8.40 (br s, 2H), 8.28 (s,
1H), 7.97 (d, 1H), 7.63 (s, 1H), 4.53 (t, 2H), 3.29-3.22 (m, 2H), 2.36 (s,
3H), 2.22-2.16 (m, 2H); HRMS calculado para (M + H) 309.1458, hallado
309.1462.

EJEMPLO 56
[000271] Este ejemplo ilustra la produccién de trifluoroacetato de 2-[2-(4-
fenil-1H-imidazol-1-il)piridin-4-il}-5,6,7,8-tetrahidro-4 H-pirazolo[ 1,5-
a][1,4] diazepin-4-ona.
[000272] La sintesis se condujo al igual que para la produccién de
clorhidrato de 2-[2-(1H-pirazol-1-il)piridin-4-il]-5,67,8-tetrahidro-4H-
pirazolo[1,5-a][1,4] diazepin-4-ona, usando 2-(2-cloropiridin-4-il)-5,6,7,8-
tetrahidro-4H-pirazolo[1,5-a][1,4]diazepin-4-ona (0.251 g, 0.960 mmol), 4-
fenilimidazol (0.690 g, 4.78 mmol), e hidruro de sodio (0.229 g, 5.73
mmol). La sal TFA se aisl6 as un sélido blanco (0.060 g, 13% rendimiento):
'H NMR (DMSO-ds / 300 MHzZ) 89.17 (s, 1H), 8.76 (s, 1H), 8.57 (d, 1H),
8.37-8.32 (m, 2H), 7.93-7.88 (m, 3H), 7.65 (s, 1H), 7.47 (dd, 2H), 7.36-7.34
(m, 1H), 4.54 (t, 2H), 3.29-3.22 (m, 2H), 2.22-2.16 (m, 2H); HRMS
calculado para (M + H) 371.1615, hallado 371.1626.

EJEMPLO 57

[000273] Este ejemplo ilustra la produccién de trifluoroacetato de 2-[2-(4-
metil-1H-pirazol-1-il)piridin-4-il}-5,6,7,8-tetrahidro-4H-pirazolo[1,5-
a][1,4] diazepin-4-ona.

[000274] La sintesis se condujo como se hizo para la produccién de
clorhidrato de 2-[2-(1H-pirazol-1-il)piridin-4-il]-5,6,7,8-tetrahidro-4H-
pirazolo[1,5-a][1,4] diazepin-4-ona, usando 2-(2-cloropiridin-4-il)-5,6,7,8-
tetrahidro-4H-pirazolo[ 1,5-a][1,4]diazepin-4-ona (0.251 g, 0.960 mmol), 4-
metilpirazol (0.40 mL, 4.8 mmol), e hidruro de sodio (0.229 g, 5.73 mmol).
La sal TFA se aislé como un sélido blanco (0.068 g, 16% rendimiento): 'H
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NMR (DMSO-ds / 300 MHz) § 8.45-8.29 (m, 4H), 7.72 (m, 1H), 7.66 (s,
1H), 7.42 (s, 1H), 4.54 (t, 2H), 3.25-3.20 (m, 2H), 2.20-2.11 (m, 5H);
HRMS calculado para (M + H) 309.1458, hallado 309.1448.

EJEMPLO 58
[000275] Este ejemplo ilustra la produccion de clorhidrato de 2-[2-(1H-
1,2,4-triazol-1-il)piridin-4-il]-5,6,7,8-tetrahidro-4H-pirazolo[ 1,5-
a][1,4]diazepin-4-ona.
[000276] La sintesis se condujo como se hizo para la produccidén de
clothidrato de 2-[2-(1H-pirazol-1-il)piridin4-il}-5,6,7,8-tetrahidro-4H-
pirazolo[1,5-a][1,4] diazepin-4-ona, usando 2-(2-cloropiridin-4-il)-5,6,7,8-
tetrahidro-4H-pirazolo[1,5-a][1,4]diazepin-4-ona (0.251 g, 0.960 mmol) y
1,2,4-triazol, derivado de sodio (0.435 g, 4.78 mmol). Se obtuvo un sdlido
blanco (0.157 g, 48.4% rendimiento): 'H NMR (DMSO-ds / 300 MHz) &
9.40 (s, 1H), 8.55 (d, 1H), 8.37-8.33 (m, 2H), 8.27 (s, 1H), 7.90 (dd, 1H),
7.50 (s, 1H), 4.53 (t, 2H), 3.25-3.20 (m, 2H), 2.22-2,14 (m, 2H); HRMS
calculado para (M + H) 296.1254, hallado 296.1244.

EJEMPLO 59
[000277] Este ejemplo ilustra la produccién de clorhidrato de 2-[2-(1H-
1,2,3-triazol-1-il)piridin-4-il]-5,6,7,8-tetrahidro-4H-pirazolo[ 1,5-
a][1,4]diazepin-4-ona.
[000278] La sintesis se condujo como se hizo para la produccién de
clothidrato de 2-[2-(1H-pirazol-1-il)piridin-4-il]-5,6,7,8-tetrahidro-4H-
pirazolo[1,5-a][1,4] diazepin-4-ona, usando 2-(2-cloropiridin—4-il)-5,6,7,8-
tetrahidro4H-pirazolo[1,5-a][1,4]diazepin-4-ona (0.251 g, 0.960 mmol),
1,2,3-triazole (0.28 mL, 4.8 mmol), e hidruro de sodio (0.229 g, 5.73
mmol). Se obtuvo un sélido blanco (0.118 g, 36.0% rendimiento): '"H NMR
(DMSO0-ds / 300 MHz) & 8.89 (s, 1H), 8.61 (d, 1H), 8.52 (s, 1H), 8.37 (br s,
1H), 8.01-7.96 (m, 2H), 7.55 (s, 1H), 4.54 (t, 2H), 3.29-3.22 (m, 2H), 2.22-
2.16 (m, 2H); HRMS calculado para (M + H) 296.1254, hallado 296.1243.
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EJEMPLO 60
[000279] Este ejemplo ilustra la produccién de etil 1-{3-[(terc-
butoxicarbonil)-amino]propil }-3<(4-metoxifenil)-1 H-pirazol-5-
carboxilato.
[000280] A una solucién enfriada (0°C) de etil 3-(4-metoxifenil)-1H-
pirazol-5-carboxilato en DMF anhidro (35 mL) se agregé t-butéxido
de litio (IM in THF, 6.6 mL) gota a gota. La reaccién se agité durante
30 min, y luego se agregd gota a gota una soluciéon de ferc-butil 3-
bromopropilcarbamato (1.57 g, 6.60 mmol) y yoduro de sodio (0.989
2, 6.60 mmol) en DMF anhidro (10 mL). La reaccion se dejo agita y
calentar a la temperatura de la sala durante 4 horas. La reaccién se
vertié entonces en agua y salmuera y se extrajo con acetato de etilo.
Las capas orgdnicas se combinaron, se secaron sobre MgSO,, se
filtraron, y se concentraron. La purificacién cromatogrifica (15%
acetato de etilo/hexano) produjo un aceite amarillo (1.13 g, 63.7%
rendimiento): "H NMR (DMSO-d; / 300 MHz) 5 7.81 (d, 2H), 7.27 (s,
1H), 6.87 (t, 1H), 6.79 (d, 2H), 4.52 (t, 2H), 4.37 (q, 2H), 3.80 (s, 3H),
3.30-2.94 (m, 2H), 1.96-1.91 (m, 2H), 1.39-1.33 (m, 12H); HRMS
calculado para (M + H) 404.2180, hallado 404.2190.

EJEMPLO 61
[000281] Este ejemplo ilustra la produccién de acido 1-{3-[(terc-
butoxicarbonil)-amino]propil } -3-(4-metoxifenil)- 1 H-pirazol-5-
carboxilico.
[000282] Una solucién de etil 1-{3-[(terc-butoxicarbonil)amino]propil}-3-
(4-metoxifenil)-1H-pirazol-5-carboxilato (0.467 g, 1.16 mmol) vy
LiOH*H,0 (0.097 g, 2.32 mmol) en 12 mL de THF/H,0 (1:1) se agité a la
temperatura de la sala durante 3 horas. La mezcla de reaccién se concentrd
en la fase acuosa, luego se diluy6 con 0.1 N HClI y se extrajo tres veces con
acetato de etilo. Las capas orgdnicas se combinaron, se secaron sobre
MgSO;,, se filtraron, y se concentraron en un sélido amarillo palido (0.359
g, 82.3% rendimiento): 'H NMR (DMSO-ds / 300 MHz) § 7.71 (d, 2H),
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7.01 -6.94 (m, 3H), 6.88 (s, 1H), 4.62 (t, 2H), 3.80 (s, 3H), 2.94-2.90 (m,
2H), 1.91-1.84 (m, 2H), 1.39 (s, 9H); HRMS calculado para (M + H)
376.1867, hallado 376.1906.

EJEMPLO 61
[000283] Este ejemplo ilustra la produccion de diclorhidrato de dcido 1-(3-
aminopropil)-3-(4-hidroxifenil)-1H-pirazol-5-carboxilico.
[000284] A una solucidn enfriada (-78 °C) de acido 1-{3-[(terc-
butoxicarbonil)amino]propil }-3-(4-metoxifenil)-1 H-pirazol-5-carboxilico
(0.262 g, 0.70 mmol) en diclorometano anhidro (7 mL) se agregd
tribromuro de boro (1,0M in CHCl,, 7.0 mL) gota a gota. Después de 1
hora, la reaccién se atemperd cuidadosamente con agua, luego se concentrd
en una capa acuosa y se purific6 por Gilson RP HPLC (5-95%
acetonitrilo/agua). Las fracciones apropiadas se concentraron. E! residuo
se convirti6 en la sal HCI usando 4N HCl/dioxano y metanol. Después de
agitar 1 hora, la mezcla se concentré en un sélido blanco (0.238 g, 100%
rendimiento): '"H NMR (DMSO-ds / 300 MHz) 5 8.07 (br s, 3H), 7.67 (d,
2H), 7.18 (s, 1H), 6.83 (d, 2H), 4.59 (t, 2H), 2.84-2.78 (m, 2H), 2.18-2.08
(m, 2H); HRMS calculado para (M + H) 262.1186, hallado 262.1195.

EJEMPLO 62

[000285] Este ejemplo ilustra la produccion de clorhidrato de etil 13-
aminopropil)-3-(4-metoxifenil)-1H-pirazol-5-carboxilato.

[000286] A un matraz cargado con etil 1-{3-[(terc-butoxicarbonil)
amino]propil }-3-(4-metoxifenil)-1H-pirazol-5-carboxilato (0.588 g, 1.46
mmol) se agregé 4N HCl/dioxano (S mL). Después de 1 hora, la mezcla de
reaccién se filtré y se enjuagd con éter dietilico para producir un sélido
blanco (0.443 g, 89.4% rendimiento): '"H NMR (DMSO-dg / 300 MHz) &
8.06 (br s, 3H), 7.81 (d, 2H), 7.32 (s, 1H), 7.00 (d, 2H), 4.61 (t, 2H), 4.37
(q, 2H), 3.80 (s, 3H), 2.87-2.80 (m, 2H), 2.20-2.11 (m, 2H), 1.36 (t, 3H),
HRMS calculado para (M + H) 304.1656, hallado 304.1665.
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EJEMPLO 63

[000287] Este ejemplo ilustra la produccién de 2-(4-metoxifenil)-5,6,7,8-
tetrahidro-4H-pirazolo[1,5-a][1,4]diazepin-4-ona.

[000288] A un matraz cargado con clorhidrato de etil 1-(3-aminopropil)-3-
(4-metoxifenil)-1H-pirazol-5-carboxilato (0.418 g, 1.23 mmol) se agregaron
NH,OH (20 mL) y etanol (10 mL). Después de agitar durante 18 horas, la
reaccion se filr6, y el sélido blanco se enjuagé con éter dietilico para
proporcionar un sblido blanco (0.243 g, 76.8% rendimiento): 'H NMR
(DMSO-d / 300 MHZ) § 8.28 (br s, 1H), 7.77 (d, 2H), 7.10 (s, 1H), 6.98 (d,
2H), 4.45 (t, 2H), 3.80 (s, 3H), 3.26-3.21 (m, 2H), 2.20-2.13 (m, 2H),
HRMS calculado para (M + H) 258.1242, hallado 258.1237.

EJEMPLO 64

[000289] Este ejemplo ilustra la produccién de 2-(4-hidroxifenil)-5,6,7,8-
tetrahidro-4H-pirazolo[1,5-a][1,4]diazepin-4-ona.

[000290] La sintesis se condujo como se¢ hizo para la preparacién de
diclorhidrato de 4cido 1<(3-amino-propil)-3«(4-hidroxifenil)-1H-pirazol-5-
carboxflico usando clorhidrato de etil 1{(3-aminopropil)-3-(4-metoxifenil)-
1H-pirazol-5-carboxilato (0.182 g, 0.70 mmol) y tribromuro de boro (7.0
mL). La purificacién por Gilson RP HPLC (5-95% acetonitrilo / agua)
produjo un sélido blanco (0.078 g, 46% rendimiento): 'H NMR (DMSO-ds /
300 MHz) & 9.55 (brs, 1H), 8.25 (brs, 1H), 7.65 (d, 2H), 7.03 (s, 1H), 6.80
(d, 2H), 4.44 (t, 2H), 3.26-3.21 (m, 2H), 2.18-2.13 (m, 2H); HRMS
calculado para (M + H) 244.1081, hallado 244.1049.

MPLO 65
[000291] Este ejemplo ilustra la produccién de etil 1-{3-[(terc-butoxi-
carbonil)amino]propil }-3-(3-metoxifenil)-1H-pirazol-S-carboxilato.
[000292] La sintesis se condujo como se hizo para la preparacion de etil 1-
{3-[(terc-butoxicarbonil)amino]propil }-3-(4-metoxifenil)- 1 H-pirazol-5-
carboxilato, usando etil 3-(3-metoxifenil)-1H-pirazol-5-carboxilato (2.01 g,
8.17 mmol), tbutéxido de litio (123 mL), ‘terc-butii 3-
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bromopropilcarbamato (2.92 g, 12.3 mmol) y yoduro de sodio (1.84 g, 12.3
mmol). La cromatografia de destello (12% acetato de etilo/hexano) produjo
un aceite amarillo, el cual se trituré con éter dietilico para producir un
sélido amarillo pélido (1.47 g, 45.0% rendimiento): HRMS calculado para
(M + H) 404.2180, hallado 404.2206.

EJEMPLO 66
[000293] Este ejemplo ilustra la produccion de 4cido 1-{3-[(terc-
butoxicarbonil)}-amino]propil }-3-(3-metoxifenil)- 1 H-pirazol-5-
carboxilico.
[000294] La sintesis se condujo como se hizo para la preparacién de
dcido 1-{3-[(terc-butoxicarbonil)amino]propil}-3-(4-metoxifenil)-1H-
pirazol-5-carboxilico = usando  etil  1-{3-[(terc-butoxicarbonil)
amino]propil }-3-(3-metoxifenil)-1 H-pirazol-5-carboxilato (0.610 g,
1.51 mmol) y LiOH*H,0 (0.127 g, 3.02 mmol). Se obtuvo un sélido
blancuzco (0.565g, 100% rendimiento): 'H NMR (DMSO-dg / 300
MHz) § 13.47 (br s, 1H), 7.46-7.32 (m, 4H), 6.93-6.86 (m, 2H), 4.56 (t,
2H), 3.83 (s, 3H), 3.01-2.95 (m, 2H), 1.96-1.90 (m, 2H), 1.39 (s, 9H);
HRMS calculado para (M + H) 376.1873, hallado 376.1896.

EJEMPLO 67

[000295] Este ejemplo ilustra la produccién de trifluoroacetato de dcido 1-
(3-aminopropil)-3-(3-hidroxifenil)-1H-pirazol-5-carboxilico.

[000296] La sintesis se condujo como se hizo para la preparacién de
diclorhidrato de #écido 1-(3-amino-propil)-3-(4-hidroxifenil)-1H-pirazol-5-
carboxilico, usando acido 1-{3-[(terc-butoxicarbonil)amino]propil}-3-(3-
metoxifenil)-1H-pirazol-5-carboxdlico (0.496 g, 1.32 mmol) y tribromuro de
boro (1.0M en CH;Cl;, 13.0 mL). La sal TFA se aislé como un sdlido
blancuzco (0.353 g, 71.3% rendimiento): '"H NMR (DMSO-ds / 300 MHz) 5
13.62 (brs, 1H), 9.56 (brs, 1H), 7.80 (brs, 3H), 7.27-7.23 (m, 4H), 6.77 (d,
1H), 4.63 (t, 2H), 2.89-2.81 (m, 2H), 2.17-2.07 (m, 2H); HRMS calculado
para (M + H) 262.1192, hallado 262.1223.

210



WO 2004/058176 PCTAIS2003/040032

EJEMPLO 68

[000297] Este ejemplo ilustra la produccién de 2-(3-metoxifenil)-5,6,7,8-
tetrahidro-4H-pirazolo[ 1,5-a][ 1,4]diazepin-4-ona.

[000298] La sintesis se condujo como se hizo para la preparacién de
clorhidrato de etil 1-(3-aminopropil)-3-(4-metoxifenil)-1H-pirazol-5-
carboxilato, usando etil 1-{3-[(terc-butoxicarbonil)amino]propil}-3-(3-
metoxifenil)-1H-pirazol-5-carboxilato (0.737 g, 1.83 mmol) y 4N
HCl/dioxano (10 mL). El aceite incoloro resultante se sometié a las
condiciones descritas para la produccién de 2-(4-metoxifenil)-5,6,7,8-
tetrahidro-4H-pirazolo[ 1,5-a][1,4]diazepin-4-ona, usando NH,OH (12 mL)
y etanol (6 mL). Se obtuvo un sélido blancuzco: 'H NMR (DMSO-ds / 300
MHZz) & 8.29 (br s, 1H), 7.34-7.45 (m, 3H), 7.23 (s, 1H), 6.90 (dd, 1H), 4.48
(t, 2H), 3.83 (s, 3H), 3.26-3.21 (m, 2H), 2.22-2.14 (m, 2H); HRMS
calculado para (M + H) 258.1242, hallado 258.1232.

EJEMPLO 69

[000299] Este ejemplo ilustra la produccion de 2-(3-hidroxifenil)-5,6,7,8-
tetrahidro-4H-pirazolo[1,5-a][1,4]diazepin-4-ona.

[000300] La sintesis se condujo como se hizo para la preparacion de
diclorhidrato de dcido 1-(3-amino-propil)-3-(4-hidroxifenil)-1H-pirazol-5-
carboxilico, usando 2-(3-metoxifenil)-5,6,7,8-tetrahidro-4H-pirazolo[1,5-
a]f1,4]diazepin-4-ona (0.325 g 1.26 mmol) y tribromuro de boro (13.0 mL).
La purificacién por Gilson RP HPLC (5-95% acetonitrilo / agua) produjo
un sélido blanco (0.194 g, 63.3% rendimiento): 'H NMR (DMSO-d, / 300
MHz) 8§ 9.45 (br s, 1H), 8.28 (brs, 1H), 7.28-7.19 (m, 3H), 7.08 (s, 1H),
6.75-6.72 (m, 1H), 4.47 (t, 2H), 3.26-3.21 (m, 2H), 2.20-2.16 (m, 2H);
HRMS calculado para (M + H) 244.1086, hallado 244.1115.

EJEMPLO 70
[000301] Este ejemplo ilustra la produccién de clorhidrato de 4cido 1-(3-

{[2-(4-bromofenil)etil]-amino } propil)-3-piridin-4-il-1H-pirazol-5-
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carboxilico.

[000302] Un matraz de fondo redondo con un solo cuello se cargé con etil
3-piridin-4-il-1 H-pirazol-5-carboxilato (1.0 g, 4.6 mmol) y 30 mL DMF.
La solucion se enfrié a -40°C en un baflo de hielo seco / CH;CN. Se agregé
gota a gota una solucién 1M de #-butdxido de litio en THF (6.9 mL, 6.9
mmol) durante 5 minutos. Después de agitar a -40°C durante 30 minutos,
se agregd gota a gota durante 5 minutos una solucién de 3-[[2-(4-
bromofenil)etil](terc-butoxicarbonil)amino]propilmetanosulfonato (3.0 g,
6.9 mmol) en 10 mL. DMF. Después de 1 hora, la reaccion se dejo calentare
a temperatura ambiente y se agitd durante 18 horas. La mezcla de reaccién
se concentrd in vacuo, y el residuo se absorbié en acetato de etilo. Esto se
lavé 3 veces con salmuera, se secO sobre sulfato de magnesio, y se
concentrd en un aceite café. El aceite se tratd con 20 mL de una solucién 4
N de HCI en dioxano, y se agité durante 30 minutos para retirar el grupo
protector. Después de concentrar in vacuo la mezcla cruda se traté con 20
mL de una solucién 2.5 N de hidréxido de sodio. La mezcla se calent6 a
100 °C durante 1 hora para hidrolizar el éster. La mezcla de producto
resultante se concentré in vacuo en la mitad del volumen, y luego se
cromatografié en una HPLC de fase reversa Gilson eluyendo con una
gradiente de acetonitrilo/agua (5-70% CH3;CN durante 15 minutos) para
proporcionar el producto deseado como una sal TFA. La sal se absorbié en
metanol, y se traté con 10 mL de una solucién 4 N de HCI en dioxano para
convertirla en la sal HCl. La cristalizacién de éter dietilico produjo 1.30g
(56%) del compuesto del titulo como un sélido amarillento. LCMS mostrd
un pico tinico con m/z 429 (M+H), 'H nmr (DMSO-ds/ 300 MHz) & 9.48
(broad s, 2H), 8.94 (d, 2H), 8.46 (d, 2H), 7.90 (s, 1H), 7.50 (d, 2H), 7.22 (d,
2H), 4.71 (t, 2H), 3.20-2.88 (m, 6H), 2.30 (m, 2H), ES* HRMS calculado
para M+H 429.0921, observado 429.0934.

EJEMPLO 71
[000303] Este ejemplo ilustra la produccién de clorhidrato de dcido 1-(3-

aminopropil)-3-[2-(4-metoxifenil)piridin-4-il]-1H-pirazol-5-carboxilico.
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[000304] Paso 1. Preparacion de clorhidrato de etil 1-(3-aminopropil)-3-[2-
(4-metoxifenil)piridin-4-il]-1H-pirazol-5-carboxilato.

[000305] Este compuesto se prepard como parte de una biblioteca paralela.
Un tubo de reaccién se cargd con etil 1-{3-[(terc-butoxicarbonil)amino]
propil }-3-(2-cloropiridin-4-il)-1H-pirazol-5-carboxilato (550 mg, 1.35
mmol) y dcido 4-metoxibencenobdrico (307 mg, 2.02 mmol). La mezcla se
purgé con Ny, y luego se agregaron 16 mL tolueno y 6 mL de una solucién
2M de carbonato de sodio. La mezcla de reaccién se purgé nuevamente con
N,. A esta mezcla en agitacién se agregé [1,1'-bis(difenilfosfino)
ferroceno]dicloropaladio I CH,Cl, (88 mg, 0.11 mmol), y la reaccién se
calentd a 80°C durante 18 horas. Se decantd la capa acuosa, y la capa
orgdnica se filtr6 a través de celita, y se lavé con CH,Cl,. El filtrado se
concentrd in vacuo, y el residuo se traté con 10 mL de una solucién 4 N de
HCI en dioxano durante 1 hora. El producto se concentré in vacuo, se lavd
con éter dietilico, y se secd por aire para proporcionar 673 mg (cuantitativo)
del éster deseado. LCMS mostré un pico principal con m/z 381 (M+H).
[000306] Paso 2. Preparacién de clorhidrato de écidol-(3-aminopropil)-3-
[2-(4-metoxifenil) piridin-4-il]-1H-pirazol-5-carboxilico.

[000307] Este compuesto se preparé como parte de una biblioteca paralela.
Un tubo de reaccién se carg6 con clorhidrato de etil 1-(3-aminopropil)-3-[2-
(4-metoxifenil)piridin-4-il]-1H-pirazol-5-carboxilato (200 mg, 0.44 mmol)
y 10 mL de una solucién 2.5 N de NaOH. La mezcla se calentd a 100°C
durante 30 minutos, y se concentré in vacuo. La mezcla del producto se
cromatografi6 en una HPLC de fase reversa Gilson eluyendo con una
gradiente de acetonitrilo/agua (5-70% CH3CN durante 15 minutos). Las
fracciones que contenian el producto deseado se combinaron y se
concentraron. El aceite se absorbi6 en metanol y se trat6 con 5 mL de una
solucién 4 N de HCl en dioxano para obtener la sal HCl. La solucién se
concentré a sequedad, se lavé con éter dietflico, y se secé por aire para
proporcionar 196 mg (cuantitativo) del dcido carboxilico del titulo. LCMS
mostro un solo pico con m/z 353 (M+H). ES* HR MS calculado para M+H
353.1608, observado 353.1640.
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EJEMPLO 72
[000308] Este ejemplo ilustra la produccién de clorhidrato de écido 1-(3-
aminopropil)-3-{2-[4-(dimetilamino)fenil]piridin-4-il } -1 H-pirazol-5- |
carboxilico.
[000309] La preparacion de clorhidrato de écido 1-(3-aminopropil)-3-{2-[4-
(dimetilamino)fenil]-piridin-4-il}-1H-pirazol-5-carboxilico se llevé a cabo
en la misma manera que la descrita para la produccién de clorhidrato de
dcido 1-(3-aminopropil)-3-[2<(4-metoxifenil)piridin-4-il]- 1 H-pirazol-5-
carboxilico, usando &cido 4-dimetil(amino)fenilbérico. La purificacion
produjo el dcido carboxilico del titulo como un sélido anaranjado. Se
obtuvo un rendimiento del 6% en 2 pasos. LCMS mostré un pico nico con
m/z 366 (M+H). ES* HR MS calculado para M+H 366.1925, observado
366.1918,

EJEMPLO 73
[000310] Este ejemplo ilustra la produccion de clorhidrato de écido 1-(3-
aminopropil)-3-{2-[3-(hidroximetil)fenil]piridin4-il }-1H-pirazol-5-
carboxilico.
[000311] La preparacién de clorhidrato de dcido 1-(3-aminopropil)-3-{2-[3-
(hidroximetil) fenil]-piridin-4-il}-1H-pirazol-5-carboxilico se llevé a cabo
en la misma manera que la descrita para la produccion de clorhidrato de
écido 1-(3-aminopropil)-3-[2-(4-metoxifenil)piridin-4-il]- 1 H-pirazol-5-
carboxilico, usando dcido 3-hidroximetilfenilbérico. La purificacién
produjo el 4cido carboxilico del titulo como un sélido café. Se obtuvo un
rendimiento del 5% en 2 pasos. LCMS mostré un pico tinico con m/z 353
(M+H). ES* HR MS calculado para M+H 353.1608, observado 353.1608.

EJEMPLO 74
[000312] Este ejemplo ilustra la produccion de clorhidrato de dcido 1-(3-
aminopropil)-3-{2-[4-(trifluorometoxi)fenil]piridin-4-il } -1 H-pirazol-5-

carboxilico.
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[000313] La preparacion de clorhidrato de dcido 1-(3-aminopropil)-3-{2-
[4-(trifluorometoxi)-fenil]piridin-4-i1 } -1 H-pirazol-5-carboxilico se llevd a
cabo en la misma manera que la descrita para la produccién de clorhidrato
de 4cido 1-(3-aminopropil)-3-[2-(4-metoxifenil)piridin-4-il]-1H-pirazol-5-
carboxilico usando 4cido 4-trifluorometoxi-bencenobérico. La
purificacién produjo el 4cido carboxilico del titulo como un sélido café.
Se obtuvo un rendimiento del 3% en 2 pasos. LCMS mostré un pico dGnico
con m/z 407 (M+H). ES" HR MS calculado para M+H 407.1326,
observado 407.1358.

EJEMPLO 75
[000314] Este ejemplo ilustra la produccién de 2-[2-(4-metoxifenil)-
piridin-4-il]-5,6,7,8-tetrahidro-4H-pirazolo[ 1,5-a] [1,4]diazepin-4-ona.
[000315] Este compuesto se prepard como parte de una biblioteca paralela.
Un tubo de reaccién se cargé clorhidrato de etil 1-(3-aminopropil)-3-[2-(4-
metoxifenil)piridin-4-il]-1H-pirazol-5-carboxilato (250 mg, 0.55 mmol), 20
mL de hidréxido de amonio, y 10 mL de etanol. La mezcla de reaccion se
agitd a la temperatura de la sala durante 18 horas. En seguida la mezcla se
concentrd in vacuo, se lavd con agua, se filtrd, y se sec6 por vacio para
proporcionar 150 mg (81 %) de la lactama del titulo como un sélido
amarillento. LCMS mostré un pico Gnico con m/z 335 (M+H). 'H NMR
(DMSO-ds + TFA/300 MHz) & 8.78 (d, 1H), 8.68 (a, 1H), 8.43 (br s, 1H),
8.26 (d, 1H), 8.09 (d, 2H), 7.93 (s, 1H), 7.23 (d, 2H), 4.59 (m, 2H), 3.89 (s,
3H), 3.26 (m, 2H), 2.21 (m, 2H). ES* HR MS calculado para M+H
335.1503, observado 335.1490.

EJEMPLO 76
[000316] Este ejemplo ilustra la produccién de trifluoroacetato de 2-{2-[4-
(dimetilamino)-fenil]piridin-4-il}-5,6,7,8-tetrahidro-4H-pirazolo[ 1,5-
a][1,4]diazepin-4-ona.
[000317] La preparacién trifluoroacetato de 2-{2-[4-
(dimetilamino)fenil]piridin-4-il}-5,6,7,8-tetrahidro-4H-pirazolo[1,5-
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a][1,4]diazepin-4-ona se llevé a cabo en una manera similar a la descrita
para la preparacién de 2-[2-{(4-metoxifenil)piridin-4-il}-5,6,7,8-tetrahidro-
4H-pirazolo[1,5-a][1,4]diazepin-4-ona, excepto que se cromatografié en
una HPLC de fase reversa Gilson eluyendo con una gradiente de
acetonitrilo/agua (5-70% CH3;CN durante 15 minutos). Las fracciones
puras se combinaron y se concentraron para proporcionar la lactama del
titulo como un sélido amarillo (44% rendimiento). LCMS mostré un pico
tinico con m/z 348 (M+H). '"H NMR (DMSO-ds/ 300 MHzZ) § 8.61 (d, 1H),
8.52 (s, 1H), 8.41 (brs, 1H), 8.03 ((d, 2H), 7.98 (d, 1H), 7.84 (s, 1H), 6.89
(d, 2H), 4.57 (t, 2H), 3.25 (m, 2H), 3.05 (s, 6H), 2.21 (m, 2H). mp=223.0-
226.7°C ES" HR MS calculado para M+H 348.1819, observado 348,1790.

MPLO 77
[000318] Este ejemplo ilustra la produccién de trifluoroacetato de 2-{2-[3-
(hidroximetil)-fenil]piridin-4-il}-5,6,7,8-tetrahidro-4H-pirazolo[ 1,5-
a][1,4)diazepin-4-ona.
[000319] La preparacion de trifluoroacetato de  2-{2-[3-
(hidroximetil)fenil]piridin-4-il }-5,6,7,8-tetrahidro-4H-pirazolo[ 1,5-
a][1,4]diazepin4-ona se llevé a cabo en una manera similar a la descrita
para la preparacién de 2-[2-(4-metoxifenil)piridin4-il]-5,6,7,8-tetrahidro-
4H-pirazolo[1,5-a] [1,4]diazepin-4-ona, excepto que se cromatografié en
una HPLC de fase reversa Gilson eluyendo con una gradiente de
acetonitrilo/agua (5-70% CH3;CN durante 15 minutos). Las fracciones
puras se combinaron y se concentraron para proporcionar la lactama como
un sélido blanco (26% rendimiento). LCMS mostré un pico Gnico con m/z
335 (M+H). '"H NMR (DMSO-d¢ / 300 MHz) 8 8.71 (d, 1H), 8.40 (s, 1H),
8.35 (brs, 1H), 8.11 (s, 1H), 8.03 (d, 1H), 7.86 (d, 1H), 7.63 (s, 1H), 7.53-
7.41 (m, 2H), 4.61 (s, 2H), 4.54 (t, 2H), 3.24 (m, 2H), 2.19 (m, 2H). ES*
HR MS calculado para M+H 335.1503, observado 335.1520.

EJEMPLO 78
[000320] Este ejemplo ilustra la produccién de 2-{2-[4-(trifluorometoxi)-
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fenil]piridin-4-il}-5,6,7,8-tetrahidro-4H-pirazolo[ 1,5-a][ 1 ,4]diazepin-4-ona.
[000321] La preparacién de 2-{2-[4<(trifluorometoxi)fenil]piridin-4-il}-
5,6,7,8-tetrahidro-4H-pirazolo[1,5-2][1,4]diazepin4-ona se llevd a cabo en
una manera Ssimilar a la descrita parala preparacién de 2-[2-(4-
metoxifenil)piridin-4-il]-5,6,7,8-tetrahidro-4H-pirazolo[1,5-a][ 1,4]
diazepin-4-ona. La mezcla se concentré enseguida in vacuo, se lavé con
agua, se filtrd, y se secd por vacio para proporcionar la lactama del titulo -
como un sdlido blancuzco (65%). LCMS mostrdé un pico anico con m/z
389 (M+H).

'H nmr (DMSO-ds/ 300 MHz) & 8.70 (d, 1H), 8.40 (s, 1H), 8.33 (m, 3H),
7.82 (d, 1H), 7.62 (s, 1H), 7.49 (d, 2H), 4.53 (m, 2H), 3.24 (m, 2H), 2.19
(m, 2H). ES* HR MS calculado para M+H 389.1220, observado 389.1225.

EJEMPLO 79
[000322] Este ejemplo ilustra la produccibn de 2-{2-[4-
(hidroximetil)fenil]piridin-4-il}-5,6,7,8-tetrahidro4H-pirazolo[ 1,5-
a][1,4]diazepin-4-ona.
[000323] Paso 1. La preparacién de clorhidrato de etil 1-(3-aminopropil)-3-
{2-[4-(hidroximetil)fenil]piridin-4-il }-1H-pirazol-5-carboxilato se llevé a
cabo en una manera similar a la descrita para la produccién de clorhidrato
de 4cido 1-(3-aminopropil)-3-[2<(4-metoxifenil)piridin4-il]-1H-pirazol-5-
carboxilico, Paso 1, usando 4cido 4-hidroximetilfenilbérico. Al
completarse la reaccion, se agregaron acetato de etilo y agua. Las capas se
separaron, y la capa orgdnica se lavé con agua, se secé sobre sulfato de
magnesio, se filtrd, y se concentré. El residuo resultante se traté con exceso
4 N de HCl/dioxano durante 15 minutos a la temperatura de la sala. La
mezcla de reaccion se cromatografié entonces en una HPLC de fase reversa
Gilson eluyendo con una gradiente de acetonitrilo/agua (5-70% CH,CN
durante 15 minutos). Las fracciones puras se combinaron, se absorbieron
en MeOH, y se trataron con 4 N HCl/dioxano para proporcionar la sal HCI
deléster de amina como un sélido rojo (19 % rendimiento). LCMS mostrd
un pico principal m/z 381 (M+H).
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[000324] Paso 2. La preparacion de 2-{2-[4-(hidroximetil)fenil] piridin-4-
il}-5,6,7,8-tetrahidro-4H-pirazolo[1,5-a][ 1 ,4]diazepin-4-ona se llevé a cabo
ung manera Similar a la descrita para la preparacion de 2-[2-(4-
metoxifenil)piridin-4-il]-5,6,7,8-tetrahidro4H-pirazolo[ 1,5-a]
[1,4]diazepin-4-ona. La mezcla del producto se concentré y se filtré para
proporcionar la lactama como un sélido amarillento (44% rendimiento).
LCMS mostr6 un pico tinico con m/z 335 (M+H). ES" HR MS calculado
para M+H 335.1503, observado 335.1520.

EJEMPLO 80

[000325] Este ejemplo ilustra la produccién de clorhidrato de etil 1-(3-
aminopropil)-3-[2-(4-hidroxifenil)piridin-4-il]-1H-pirazol-5-carboxilato.
[000326] La preparacién de clorhidrato de etil 1-(3-aminopropil)-3-[2<(4-
hidroxifenil)piridin-4-il]-1H-pirazol-5-carboxilato se llevé a cabo en una
manera similar a la descrita para la produccién de clorhidrato de dcido 1-(3-
aminopropil)-3-[2-(4-metoxifenil)piridin-4-il]-1H-pirazol-5-carboxilico,
Paso 1, usando éter THP de 4cido 4-hidroxifenilbérico. Al completarse la
reaccién en Paso 1, se agregaron acetato de etilo y agua. Las capas se
separaron, y la capa orgénica se lavé con agua, se secé sobre sulfato de
magnesio, se filtrd, y se concentré. EIl residuo se traté con exceso 4 N
HCl/dioxano durante 15 minutos. La mezcla se concentrd, se trituré con
éter, y se filtré para proporcionar el éster de la amina del titulo como un
s6lido amarillento (95% rendimiento). LCMS mostré un pico principal m/z
367 (M+H). m.p. =241.6-244.4 °C.

EJEMPLO 81
[000327] Este ejemplo ilustra la produccion de clorhidrato de 4cido 1-(3-
aminopropil)-3-[2-(4-hidroxifenil)piridin-4-il]- 1 H-pirazol-5-carboxilico.
[000328] La preparacién de clorhidrato de écido 1-(3-aminopropil)-3-[2-(4-
hidroxifenil) piridin-4-il]-1H-pirazol-5-carboxilico se llevd a cabo en una
manera similar a la descrita para la produccién de clorhidrato de dcido 1-(3-
aminopropil)-3-[2-(4-metoxifenil)-piridin-4-il)-1H-pirazol-5-carboxilico,
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Paso 2. El 4cido carboxilico del titulo se obtuvo como un sélido blanc
(51% rendimiento). LCMS mostré un pico tinico con m/z 339 (M+H). ES*
HR MS calculado para M+H 339.1452, observado 339.1455.

EJEMPLO 82
[000329] Este ejemplo ilustra la produccién de trifluoroacetato de 2-[2-(4-
hidroxifenil)piridin-4-il]-5,6,7,8-tetrahidro-4H-pirazolo[ 1,5-
a][1,4]diazepin-4-ona.
[000330] La preparacién de trifluoroacetato de 2-[2-(4-hidroxifenil)piridin-
4-il}-5,6,7,8-tetrahidro-4H-pirazolo[1,5-a][ 1,4]diazepin4-ona se llevd a
cabo en una manera similar a la descrita parala preparacion de 2-[2-(4-
metoxifenil)piridin4-il}-5,6,7,8-tetrahidro-4H-pirazolo[ 1,5-a][ 1,4]
diazepin-4-ona. Al completarse la reaccién, la mezcla del producto se
concentrd, se lavd con agua, y se filré. La mezcla se cromatografié
entonces en una HPLC de fase reversa Gilson eluyendo con una gradiente
de acetonitrilo/agua (5-70% CH;CN durante 15 minutos). Las fracciones
puras se combinaron y se concentraron para proporcionar el compuesto del
titulo como un sélido blancuzco (41% rendimiento). LCMS mostr6 un pico
Gnico con m/z 321 (M+H). "H NMR (DMSO-dg/ 300 MHz) 5 8.72 (d, 1H),
8.63 (s, 1H), 8.42 (br s, 1H), 8.22 (d, 1H), 8.02 (d, 2H), 7.81 (s, 1H), 7.03
(d, 2H), 4.57 (m, 2H), 3.25 (m, 2H), 2.20 (m, 2H). ES" HR MS calculado
para M+H 321.1346, observado 321.1368.

EJEMPLO 83
[000331] Este ejemplo ilustra la produccién de trifluoroacetato de 4cido 1-
(3-{[2-(4-bromofenil)etil]-amino}propil}-3-{2-[(E)-2-fenilvinilpiridin-4-
il}-1H-pirazol-5-carboxilico.
[000332] Paso 1. Preparacién de efil 1-{3-[[2-(4-bromofenil)etil](terc-
butoxicarbonil)}-amino]propil }-3-(2-cloropiridin-4-il)-1H-pirazol-5-
carboxilato. Un metraz de fondo redondo de un solo cuello se cargd con
etil 3{(2-cloropiridin-4-il)-1H-pirazol-5-carboxilato (1.0 g, 4.0 mmol) y 30
mL de dimetil formamida bajo N,. La solucién se enfrié a 40 °C en un
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bafio de hielo seco / acetonitrilo. Se agrego gota a gota una solucién 1 M
t-butéxido de litio en THF (4.8 mL, 4.8 mmol) durante 5 minutos. La
reaccion se agitd durante 1 hora a -40 °C. Se agregé gota a gota durante 5
minutos una solucién de 3-[[2<(4-bromofenil)etil](terc-
butoxicarbonil)aminojpropilmetanosulfonato (2.1 g, 4.8 mmol) en 10 mL
dimetilformamida. La mezcla de reaccion resultante se agité durante 1 hora
a -40 °C, y en seguida se agitd durante 18 horas a la temperatura de la sala.
La mezcla se concentré entonces, y el residuo se absorbié en éter dietilico.
Las impurezas sélidas se extrajeron por filtracién, y se lavaron con éter
dietilico. El filtrado se concentré en un aceite café. LCMS mostré una
mezcla del éster etilico y el 4cido carboxilico hidrolizado. Esta mezcla del
producto se tomoé en el Paso siguiente sin purificacién posterior.

[000333] Paso 2. La preparacion de clorhidrato de etil 1-(3-{[2«(4-
bromofenil)etilJamino}-propil)-3-{2-[(E)-2-fenilvinil]piridin-4-il }-1H-
pirazol-5-carboxilato se llevé a cabo en una manera similar a la descrita en
Ejemplo 2, Paso 1, usando dcido 2-fenilvinilbérico. Al completarse la
reaccién, se agregaron acetato de etilo y agua. Las capas se separaron, y la
capa orgdnica se lavé con agua, se secd sobre sulfato de magnesio, se filtré
y se concentrd. El residuo se traté con exceso 4N HCl/dioxano durante 30
minutos. La mezcla se concentrd, se lavé con éter, y se filtr6 para
proporcionar el éter etflico como un sélido café (29% rendimiento en 2
pasos). LCMS mostré un pico principal m/z 559 (M+H). ES* HR MS
calculado para M+H 559.1703, observado 559.1679.

[000334] Paso 3. La preparacién de trifluoroacetato de dcido 1-(3-{[2-(4-
bromofenil)etilJamino} propil)-3-{2-[(E)-2-fenilvinil]piridin-4-il }- 1H-
pirazol-5-carboxilico se llevd a cabo en una manera similar a la descrita
para la produccién de clorhidrato de 4acido 1-(3-aminopropil)-3-[2-(4-
metoxifenil)piridin-4-il]- 1 H-pirazol-5-carboxilico, Paso 2. Al completarse
la reaccién, la mezcla se concentré. El residuo se cromatografié entonces
en una HPLC de fase reversa Gilson eluyendo con una gradiente de
acetonitrilo/agua (5-70% CH;CN durante 15 minutos). Las fracciones

puras se combinaron y se concentraron para proporcionar el compuesto del
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titulo como un sélido blancuzco (30% rendimiento). LCMS mostré un pico
tnico con m/z 531 (M+H). ES* HR MS calculado para M+H 531.1390,
observado 531.1411.

EJEMPLO 84
[000335] Este ejemplo ilustra la produccién de etil 1-{2-[(terc-butoxi-
carbonil)amino]etil}-3-[2-(4- {[terc-butil(dimetil)sililJoxi} fenil)-piridin-4-
il}-1H-pirazol-5-carboxilato.
[000336] Etil 1-{2-[(terc-butoxicarbonil)amino]etil }-3-(2-cloropiridin-4-il)-
1H-pirazol-5-carboxilato (50 g, 0.013 mol), 4cido 4-(t-
butildimetilsililoxi)fenilbérico (6.4 g, 0.025 mol), carbonato de sodio (2.7 g,
0025 mol), agua (125 mL), y complejo de [1,1-bis
(difenilfosfino)ferroceno]dicloropaladio (I) con diclorometano (1:1) (1.0 g,
0.0013 mol) en tolueno (100 mL) se hicieron refluir durante 4 horas. Se
dejaron enfriar los contenidos y de repartieron en porciones entre EtOAc y
agua. La capa EtOAc se lavo con salmuera, se secd sobre MgSO, y se
concentrd in vacuo. El residuo se filtro a través de una almohadilia de gel
de silice, eluyendo con 25% EtOAc/hexanos para producir un aceite color
édmbar claro. El aceite se cristalizé bajo hexanos y se filtr6 para producir el
producto deseado como un sélido blanco, 3.77 g (51% rendimiento).
FABHRMS m/z 567.2983 (M+H, C;3oH,3N4OsSi requiere 567.2997). 'H
NMR (CDCIl;/ 300 MHz): 8.70 (s, 1H); 8.12 (s, 1H); 7.97 (d, 2H); 7.60 (s,
1H); 7.29 (d, 1H); 6.95 (d, 2H); 4.97 (br, 1H); 4.77 (1, 2H); 4.40 (q, 2H);
3.63 (br, 2H); 1.40 (t, 3H); 1.38 (s, 9H); 1.00 (s, 9H); 0.25 (s, 6H).
[000337] Analisis calculado para C;oH;aN4OsSi: C, 63.58; H, 7.47; N, 9.89.
Hallado: C, 63.51; H, 7.58; N, 9.73.

EJEMPLO 85
[000338] Este ejemplo ilustra la preparacién de diclorhidrato de etil 1-(2-
aminoetil)-3-[2-(4-{[terc-butil(dimetil)sililJoxi} fenil)piridin-4-il]- 1 H-
pirazol-5-carboxilato.
[000339] Etil 1-{2-[(terc-butoxicarbonil)amino]etil }-3-[2-(4-{[terc-
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butil(dimetil)-silil]oxi} fenil)piridin-4-il]- 1H-pirazol-5-carboxilato (1.0 g,
0.0018 mol) y 4N HCI en dioxano se mezclaron durante 2 horas y se
filtraron para producir el producto deseado como un sélido blanco, 875 mg
(90% rendimiento). FABHRMS m/z 467.2450 (M+H, C,sH;sN,O;Si
requiere 467.2473). 'H NMR (DMSO-ds + TFA/300 MHz): 8.80 (d, 1H);
8.75 (s, 1H); 8.35 (d, 1H); 8.22 (br, 3H); 8.20-8.10 (m, 3H); 7.13 (d, 2H);
4.90 (t, 2H); 4.40 (q, 2H); 3.40 (q, 2H); 1.39 (t, 3H); 0.95 (s, 9H); 0.23 (s,
6H).

[000340] Andélisis calculado para CysHyN;OsSi (2 HCI, 1.1 H,0): C,
53.68; H, 6.88; N, 10.02. Hallado: C, 53.34; H, 6.98; N, 10.18.

EJEMPLO 86
[000341] Este ejemplo ilustra la produccién de 2-[2-(4-hidroxifenil) piridin-
4-il]-6,7-dihidropirazolo[1,5-a]pirazin-4(5H)-ona.
[000342] Diclorhidrato de etii  1{(2-aminoetil)-3-[2-(4-{[terc-
butil(dimetil)sililjoxi} fenil)piridin-4-il]-1H-pirazol-S-carboxilato (770 mg,
0.0014 mol), hidréxido de amonio concentrado (2 mL) y metanol (20 mL)
se agitaron de un dia para otro. Los contenidos se concentraron in vacuo y
el residuo se suspendié en agua y se filtr6 para producir el producto deseado
como un sblido blanco, 373 mg, (87% rendimientoc). FABHRMS m/z
307.1222 (M+H, C;;H,sN4O; requiere 307.1190). '"H NMR (DMSO-d +
TFA/300 MHz): 8.75 (d, 1H); 8.63 (s, 1H); 8.40 (s, 1H); 8.21 (d, 1H); 8.00-
7.95 (m, 3H); 7.00 (d, 2H); 4.43 (t, 2H); 3.65 (br, 2H).
[000343] Aniilisis calculado para C,7H4N4O; (1.3 Hy0O): C, 61.92; H, 5.07;
N, 16.99. Hallado: C, 61.79; H, 5.11; N, 16.85.

EJEMPLO 87
[000344] Este ejemplo ilustra la produccién de 2-{2-[4-(2-morfolin-4-
iletoxi)fenil]piridin-4-il}-6,7-dihidropirazolo[1,5-a]pirazin-4(5H)-ona.
[000345] 2-[2-(4-hidroxifenil)piridin-4-il]-6,7-dihidropirazolo[1,5-a]
pirazin-4(SH)-ona (500 mg, 0.0016 mol), clorhidrato de 4-(2-
cloroetil)morfolina (372 mg (0.002 mol) y carbonato de potasio (600 mg,
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"' 0.004 mol) se calentaron en DMF (20 mL) a 80°C durante 3 horas, Se

dejaron enfriar los contenidos, se diluyeron con agua (50 mL), se enfriaron

a 0°C y se filtraron para producir el producto deseado como un sélido

blanco, 515 mg (77% rendimiento). FABHRMS m/z 420.2004 (M+H,

C23HaNsO; requiere 420.2030). 'H NMR (DMSO-ds + TFA/300 MHz):

8.81 (d, 1H); 8.66 (s, 1H); 8.43 (s, 1H); 8.23 (d, 1H); 8.15 (d, 2H); 7.94 (s,

1H); 7.28 (d, 2H); 4.55-4.40 (m, 4H); 4.05-3.95 (m, 2H); 3.80-3.50 (m,

8H); 3.30-3.18 (m, 2H).

[000346] Analisis calculado para C3HasNsO; (0.8 HyO): C, 63.60; H, 5.96;
N, 16.25. Hallado: C, 63.67; H, 6.18; N, 16.14.

EJEMPLO 88
[000347] Este ejemplo ilustra la produccion de 2-(2-{4-[2-
(dimetilamino)etoxi]-fenil } piridin-4-il)-6,7-dihidropirazolo[ 1,5-
alpirazin-4(5H)-ona. |
[000348] 2-(2-{4-[2(dimetilamino)etoxi]fenil } piridin-4-il)-6,7-
dihidropirazolo[1,5-a]pirazin-4(5SH)-ona se prepard6 de acuerdo con el
procedimiento de 2-{2-[4-(2-morfolin-4-iletoxi)fenil]piridin-4-il}-6,7-
dihidropirazolo[1,5-a]pirazin-4(5H)-ona para producir el producto deseado
como un sélido blanco (72% rendimiento). FABHRMS m/z 378.1901
(M+H, CyHyN;sO, requiere 378.1925). '"H NMR (DMSO-ds + TFA/300
MHz): 9.80 (br, 1H); 8.80 (d, 1H); 8.70 (s, 1H); 8.42 (s, 1H); 8.28 (d of d,
1H); 8.12 (d, 2H); 7.96 (s, 1H); 7.28 (d, 2H); 4.50-4.40 (m, 4H); 3.70 (br,
2H); 3.60 (br, 2H); 2.90 (s, 6H). Andlisis calculado para C;H23NsO; (0.6
H;0): C, 64.91; H, 6.15; N, 18.03, Hallado: C, 64.97; H, 6.28; N, 18.04.

EJEMPLO 89
[000349] Este ejemplo ilustra la produccién de diclorhidrato de etil 1-
(2-aminoetil)-3-{2-[3-(benciloxi)fenil]piridin-4-il} -1 H-pirazol-5-
carboxilato.
[000350] Etil 1-{2-[(terc-butoxicarbonil)amino]etil}-3-(2-cloropiridin-4-il)-
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1H-pirazol-5-carboxilato y dcido 3-benciloxibdrico se hicieron reaccionar
de acuerdo con el procedimiento descrito para la preparacion de etil 1-{2-
[(terc-butoxicarbonil)-amino]etil }-3-[2-(4-{[terc-butil

(dimetil)silil]oxi} fenil)piridin4-il]-1H-pirazol-5-carboxilato, para producir
etil  1-(2-t-butoxicarbonilaminoetil)-3-{2-[3-(benciloxi-fenil]piridin-4-il}-
1H-pirazol-5-carboxilato como un aceite color ambar claro. Etil 1-(2-t-
butoxicarbonilaminoetil)-3-{2-[3«(benciloxi)fenil]piridin-4-il }-1H-pirazol-
5-carboxilato y 4N HCI en dioxano se agitaron 3 horas y se filtraron para
producir el producto deseado como un sélido amarillo palido, 8.0 g (81%
rendimiento). FABHRMS m/z 443.2053 (M+H, C;sH»N4O; requiere
443.2078). '"H NMR (DMSO-ds + TFA/300 MHz): 8.88 (d, 1H); 8.80 (s,
1H); 8.10 (s, 1H); 8.05 (br, 3H); 7.78 (s, 1H); 7.65 (d, 1H); 7.55 (1, 1H);
7.45 (d, 1H); 7.40-7.30 (m, 6H); 5.21 (s, 2H); 4.85 (t, 2H); 4.35 (q, 2H);
3.40 (q, 2H); 1.35 (t,3H).

[000351] Anélisis calculado para C;3HysN4O; (3HCI, H;O): C, 54.80; H,
5.48; N, 9.83. Hallado: C, 55.01; H, 5.84; N, 10.75.

EJEMPLO 90

[000352] Este ejemplo ilustra la produccién de 2-{2-[3-(benciloxi) fenil]-
" piridin-4-il}-6,7-dihidropirazolo[1,5-a]pirazin-4(SH)-ona.

[000353] 2-{2-[3-(benciloxi)fenil]piridin-4-il}-6,7-dihidropirazolo[1,5-
a]pirazin-4(5H)-ona se preparé de acuerdo con el procedimiento para la
preparacién de 2-[2-(4-hidroxifenil)piridin-4-il}-6,7-dihidropirazolo [1,5-
a]pirazin-4(5H)-ona, usando diclorhidrato de etil 1-(2-aminoetil)-3-{2-[3-
(benciloxi)fenil]piridin-4-il}-1H-pirazol-5-carboxilato, para producir el
producto deseado como un sdlido blanco (63% rendimiento). FABHRMS
m/z 397.1634 (M+H, CyH3;N,O; requiere 397.1659). 'H NMR (DMSO-ds
+ TFA/300 MHz): 8.81 (d, 1H); 8.62 (s, 1H); 8.40 (s, 1H); 8.21 (d, 1H);
7.92 (s, 1H); 7.80 (s, 1H); 7.70 (d, 1H); 7.63 - 7.25 (m, 6H); 5.23 (s, 2H);
4.51-4.40 (m, 2H); 3.78-3.60 (m, 2H). Analisis calculado para Cy,HzoN,O;
(H;0): C, 69.55; H, 5.35; N, 13.52. Hallado: C, 69.65; H, 5.11; N, 14.50.
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EJEMPLO 91
[000354] Este ejemplo ilustra la produccion de diclorhidrato de etil 1-(2-
aminoetil)-3-[2-(3-hidroxifenil)piridin-4-il]-1H-pirazol-5-carboxilato.
[000355] Etl 1-(2-t-butoxicarbonilaminoetil)-3-{2-[3-(benciloxi)fenil]
piridin4-il }-1H-pirazol-5-carboxilato (9.1 g, 0.017 mol), preparado como
pare diclorhidrato de etil 14(2-aminoetil)-3-{2-[3-(benciloxi)fenil]piridin-4-
il}-1H-pirazol-5-carboxilato y 10% paladio/carbén (2.0 g) en etanol (150
mL) se agitaron a 55 psi H, en un hidrogenador Parr durante tres dias y
medio. Los contenidos se filtraron a través de arcilla y el filtrado se
concentrd in vacuo dejando un sélido amarillo pilido (6.4 g). El sélido y
4N HCI en dioxano se agitaron de un dia para otro y se filtraron para
producir el producto deseado como un sdlido blanco, 6.0 g (83%
rendimiento). HRMS calculado para (M + H) 353.1608, hallado 353.1630.
'H NMR (DMSO-ds + TFA/300 MHz): 8.86 (d, 1H); 8.77 (s, 1H); 8.40 (d,
1H); 8.20 (br s, 3H); 8.12 (s, 1H); 7.59-7.40 (m, 3H); 7.09 (d, 1H); 4.90 (t,
2H), 4.39 (q, 2H); 3.40 (q, 2H); 1.35 (t, 3H).

EJEMPLO 92

[000356] Este ejemplo ilustra la produccién de 2-{2-[3<(2-morfolin-4-
iletoxi)-fenil}piridin-4-il }-6,7-dihidropirazolo[ 1,5-a]pirazin-4(5H)-ona.
[000357] 2-{2-[3-(2-morfolin-4-iletoxi)fenil]piridin4-il }-6,7-
dihidropirazolo-[1,5-a]pirazin-4(5H)-ona se prepard de acuerdo con el
procedimiento para 2-{2-[4-(2-morfolin-4-iletoxi)fenil]piridin-4-il}-6,7-
dihidropirazolo[1,5-a]pirazin-4(SH)-ona, wusando  2-[2-(3-hidroxifenil)
piridin-4-il}-6,7-dihidropirazolo[ 1,5-a]pirazin-4(5H)-ona y clorhidrato de
cloroetilmorfolina para producir el compuesto deseado como un sélido
blanco (55% rendimiento). FABHRMS m/z 420.1996 (M+H, C3H6NsOs
requiere 420.2030). '"H NMR (DMSO-d; + TFA/300 MHz): 8.85 (d, 1H);
8.61 (s, 1H); 8.40 (s, 1H); 8.21 (d, 1H); 7.89 (s, 1H); 7.78 (s, 2H);7.59 (t,
1H); 7.28 (d, 1H); 4.58-4.40 (m, 4H); 4.08-3.91 (m 2H); 3.84-3.48 (m, 8H);
3.45-3.13 (m, 2H).
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[000358] Analisis calculado para Cx3HasNsO; (0.7 H;O): C, 63.93; H, 6.16;
N, 16.21. Hallado: C, 63.93; H, 5.96; N, 16.42.

EJEMPLO 93

[000359] Este ejemplo ilustra la preparacion de 2-(2-Cloropiridin-4-il)-
2,5,6,7-tetrahidro4H-pirazolo[4,3-c]piridin4-ona.

[000360] Paso 1. Preparacién de clorhidrato de 2-cloro-4-hidrazinopiridina.
Una solucion de 4-amino-2-cloropiridina (1.0 g, 7.78 mmol) en 4cido
sulfirico al 20% (20 mL) se enfrié a 0°C y se trat6 con una solucién de
nitrito de sodio (564 mg, 8.17 mmol) en agua (3 mL) a un ritmo tal que la
temperatura de reaccién no excediera 10°C. Después de 15 minutos, la
solucién se agregd una suspension a 0°C de cloruro de estafio (II) en écido
sulfiirico al 20% (20 mL). La suspensién espumosa se agité durante 15
minutos a 0 °C y luego se calent6 a la temperatura de la sala durante 15
minutos. La mezcla se vertié en 100 mL de agua helada y se hizo alcalina
con hidréxido de amonio concentrado. El producto se extrajo con éter
dietilico y acetato de etilo repetidamente. Las capas orgénicas se secaron
(sulfato de sodio) y se concentraron para producir 2-cloro-4-
hidrazinopiridina cruda como un sélido amarillo (830 mg, 5.78 mmol). El
sélido se disolvié en tetrahidrofurano (5 mL) y se diluyo con éter dietilico
(15 mL). La solucién se tratd con 1 N HCl en éter dietilico (5.8 mL, 5.8
mmol). El precipitado blanco se filtré y se lavd con éter para producir
clorhidrato de 2-cloro-4-hidrazinopiridina como un sélido blanco (995 mg,
5.53 mmol, 71% rendimiento). LC-MS (ES+) MH' = 144, '"H NMR (300
MHz, DMSO-de) & 10.0-9.40 (br s, 4H), 8.07 (d, J=6.1, 1H), 695 (d, ] =
1.9,1H), 6.86 (dd, J = 5.8, 2.0,1H).

[000361] Paso 2. Preparacién de Piperidin-2,4-diona 4-[(2-cloropiridin4-
il)hidrazona]. Una mezcla de clorhidrato de 2-cloro-4-hidrazinopiridina
(961 mg, 5.33 mmol), piperdien-2.4-diona (Ejemplo 1, paso 3) (604 mg,
5.33 mmol) y etanol (20 mL) se hizo refluir de un dia para otro. La mezcla
de reaccién se enftié a la temperatura de la sala, se diluyé6 con éter dietilico
(20 mL), y se filtr6. El precipitado se lavé con 50% etanol/éter dietilico y
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se secO para producir piperidin-2,4-diona 4-[(2-cloropiridin-4-il)hidrazona]
como un sélido blancuzco (940 mg, 3.94 mmol, 74% rendimiento). LC-MS
(ES+) MH" =239.

[000362] Paso 3. Preparacién de 2-(2-Cloropiridin-4-il)-2,5,6,7-tetrahidro-
4H-pirazolo[4,3-c]piridin-4-ona.

[000363] Una mezcla de piperidin-2,4-diona 4-[(2-cloropiridin-4-il)
hidrazona] (863 mg, 3.62 mmol) en dimetil acetal de dimetilformamida (16
mL) se hizo refluir durante 1 hora. El disolvente se retird bajo presién
reducada. El residuo se suspendié en etanol/éter dietilico y se filtr6. El
precipitado se lavé con 50% etanol/éter dietilico para producir 2-(2-
cloropiridin-4-il)-2,5,6,7-tetrahidro-4H-pirazolo[4,3-c]piridin-4-ona como
un sélido blancuzco (378 mg, 1.52 mmol, 42% rendimiento). El agua
madre se concentrd y se purificé por cromatografia de destello (0->10%
metanol/acetato de etilo). El aceite resultante se trituré con metanol/éter
para producir otros 58 mg (0.23 mmol, 6%) de 2-(2-cloropiridin-4-il)-
2,5,6,7-tetrahidro-4H-pirazolo[4,3c]piridin-4-ona. 'H NMR (300 MHz,
DMSO-dg) 8 9.17 (s, 1H), 8.47 (d, ] = 5.7, 1H), 8.04 (d, ] = 1.6,1H), 7.94
(dd,J=5.5, 1.8, 1H), 7.71 (br s, 1H), 3.44 (td, ] = 6.5, 2.6, 2H), 2.89 (1, ] =
6.6, 2H). HRMS calculado para C;H;¢CIN;O (MH") 249.0538, hallado
249.0545.

EJEMPLO 94
[000364] Este ejemplo ilustra la preparacién de bis(trifluoroacetato) de
2-(2-quinolin-3-ilpiridin-4-il)-2,5,6,7-tetrahidro-4H-pirazolo[4,3-
c]piridin-4-ona.
[000365] El compuesto del titulo se prepard de 2-(2-cloropiridin-4-il)-
2,5,6,7-tetrahidro-4H-pirazolo[4,3-c]piridin-4-ona (Ejemplo 508) y dcido 3-
quinolinilbérico por el procedimiento descrito para Ejemplo 2. 'H NMR
(300 MHz, DMSO-dq) 8 9.76 (d, J = 2.2, 1H), 9.38 (s, 1H), 9.26 (d, ] = 2.0,
1H), 8.82 (d, ] = 5.4, 1H), 8.71 (d, ] = 1.6, 1H), 8.16 (d, ] =7.7, 1H), 8.12
(d, J = 8.3, tH), 7.96 (dd, J = 5.6, 2.0, 1H), 7.87 (td, J = 7.7, 1.3,1H), 7.76-
7.68 (m, 2H), 3.48 (td, J = 6.6, 2.4, 2H), 2.95 (t, ] = 6.6, 2H). HRMS
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calculado para CoH;¢NsO (MH") 342.1349, hallado 342.1334.
[000366] Los siguientes ejemplos se elaboraron por el mismo método.

Calculado

Ejemplo No. Nombre (s) del Compuesto (m+H)

Hallado (m+H)

Trifluoroacetato de 2-[2-(2-
o5 fluorofenilypiridin-4-111-25.6,7- | 309 1146 309.119
tetrahidro-4H-pirazolo[4,3-

c]piridin4-ona

Trifluoroacetato de 2-(2-
96 fenilpiridin4-il)-2,5,6,7-tetrahidro- | 291.124 291.1252
4H-pirazolo[4,3c] piridin-4-ona

EJEMPLO 97
[000367] Este ejemplo ilustra la preparacién de trifluoroacetato de 2-{2-
[(E)-2-(4-morfolin-4-ilfenil)vinil]piridin-4-il}-6,7-dihidropirazolo[1,5-a]
pirazin-4(5H)-ona.
[000368] mp 290°C (descomposicién); 'H NMR (300 MHz, DMSO-d¢)
58.62 (d, J= 6.5 Hz, 1H), 8.39 (2 x s, 2H), 7.97-7.83 (m, 2H), 7.70 (s, 1H),
7.57 (d, J= 8.6 Hz, 2H), 7.15 (d, J= 16.2 Hz, 1H), 7.03 (d, J= 16.2 Hz, 2H),
4.50-4.38 (m, 2H), 3.80-3.60 (m, 6H), 3.28-3.19 (m, 4H); m/z 402 [M+H]"

EJEMPLO 98
[000369] Este ejemplo ilustra que ratones con deficiencia genética del
transportador de dopamina MK2 ("kmock-out mice") (MK2 (-/-)) son
resistentes a la formacién de artritis inducida por suero K/BN y que
compuestos que inhiben MK-2 deben ser efectivos para la prevencién y
tratamiento de enfermedades y trastomos mediados por TNFa.

Se ha informado de un linaje de ratones que desarrolla sintomas
similares a la artritis reurnatoide humana. Los ratones se designaron ratones
K/BxN. Véase, Wipke, B. T. and P. M. Allen, J. of Immunology, 167:1601
-1608 (2001). Suero de los ratones puede inyectarse en animales anfitriones
para provocar una respuesta RA tipica. La evolucién de los sintomas RA en
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los ratones se determina midiendo el espesor de la garra como funcién del
tiempo.

[000370] En el presente ejemplo, ratones anfitriones con una produccién
normal de MK-2 (MK2 (+/+)) se alteraron genéticamente reactivando el
gen que codifica MK-2 para producir ratones sin capacidad de sintesis
endégena de MK-2 activa (MK2 (-/-)). Ratones anfitriones normales (MK2
(+/+)) y ratones con deficiencia de MK-2 (MK2 (-/-), se separaron en cuatro
grupos, conteniendo cada grupo ratones masculinos y femeninos. Todos los
grupos de ratones se trataron en forma similar, excepto que un grupo
(Normal), compuesto de ratones MK2 (+/+), que sirvieron como el grupo de
control, no se inyecté con suero de ratones K/BxN, mientras los otros tres
grupos se inyectaron con suero K/BxN el dia 0. Los otros tres grupos de
ratones fueron MK2 (+/+), MK2 (-/-), y Anti-TNF. EIl grupo Anti-TNF
estaba compuesto de ratones MK2 (+/1), los cuales se inyectaron también el
dia 0 con anticuerpo anti-TNF. El espesor de la garra de todos los ratones
se midié inmediatamente después de las inyecciones el dia 0, y luego en
cada dia sucesivo a partir de ahi durante 7 dias.

[000371] Figura 1 es un gréfico que muestra el espesor de la garra como
funcién del tiempo del dia 0 al dia 7 para ratones MK2 (+/+) y MK2 (-/-),
que habian recibido inyeccién de suero. Puede observarse que el espesor de
la garra aumentd significativamente para los ratones MK2(+/+), mientras
que no hubo sustancialmente incremento en el espesor de la garra para
ratones con deficiencia de MK2. Esto indicé el requerimiento de un
sistema regulador de MK2 en funcionamiento a la respuesta inflamatoria
causada por la prueba de provocacién con suero ("serum challenge")
Cuando se administré anticuerpo anti-TNF a los ratones MK2 (+/+) junto
con la inyeccién de suero, se redujo significativamente la respuesta de
hinchazén. Esto puede observarse en Figura 2, que es un cuadro de barras
que muestra el espesor de la garra siete dias después de la inyeccién para
ratones normales, ratones MK2 (+/+) que recibieron suero, ratones MK2 (-
/<) que recibieron suero, y ratones MK2 (+/+) que recibieron suero y
anticuerpo anti-TNF.
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[000372] Estos datos sefialan que los ratones con deficiencia de MK-2
("MK2 knock-out mice") no muestran respuesta artritica a la prueba de
provocacioén con suero, mientras que los ratones MK2 (+/H) muestran una
respuesta normal. El tratamiento de ratones MK2 (+/+) que recibieron una
prueba de provocacién con suero con anticuerpo anti-TNF reduce la
respuesta a niveles cercanos a los normales. Esto ilustra la utilidad del
sistema regulador de MK2 como un punto de control potencial para la
modulacién de la produccién de TNF, e indica que tal regulacién podria
servir como un tratamiento de la inflamacion — tal como la causada por
artritis, por ejemplo. Muestra asimismo que la inhibicion de MK2 puede
tener un efecto benéfico sobre la inflamacién, e indica que la administracién
de un inhibidor de MK2 puede ser un método efectivo de prevenir o tratar
enfermedades o tastornos mediados por TNF.

[000373] Todas las referencias citadas en esta especificacién, incluyendo
sin limitacién todos los documentos, publicaciones, patentes, solicitudes de
patente, presentaciones, textos, informes, manuscritos, folletos, libros,
mensajes 8 grupos de discusién en intemnet ("infernet postings") , articulos
periodisticos, periédicos, y similares, se incorporan aqui por referencia en
esta especificacién en su totalidad. La discusion de las referencias
contenidas aqui sdlo tiene como finalidad compilar las afirmaciones hechas
por sus autores y no implica la admisién de que cualquier referencia
constituye arte previo. Los solicitantes se reservan el derecho de cuestionar
la exactitud y pertinencia de las referencias citadas.

[000374] En vista de lo anterior, se observard que se logran varias ventajas
de la invencion y se obtienen otros resultados.

[000375] Como pueden hacerse diferentes modificaciones en los métodos y
composiciones anteriores sin apartarse del &mbito de la invencion, se tiene
la intencién que toda la materia contenida en la anterior descripcién se
interpretard como ilustrativa y no en un sentido limitante.
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opcionales;

cuando R® es anillo M y anillo M es aromitico, M' es carbono y es
sustituido con (L).R', M* es carbono, y cada uno de M?, M®, M* y M® se
selecciona independientemente de carbono y nitrégeno y es no sustituido o
sustituido con (L).R";

cuando anillo M es parcialmente saturado, M’ es carbono y es mono- o
di-sustituido con (L),R', M es carbono, y cada uno de M, M>, M* y M® se
selecciona independientemente de carbono, nitrégeno, oxigeno y azufre, y
cuando M%, M’, M*, 0o M® es oxigeno o azufre, es no sustituido, y cuando
M?, M3, M* 0 M® es carbono o nitrégeno, es opcionalmente no sustituido; o
mono- o di-sustituido con (L).R;

cuando R" es anillo Q y anillo Q es aromético, Q' se selecciona de
carbono y nitrégeno, y cuando Q' es carbono, se sustituye con (L).R', y
cuando Q' es nitrégeno, es no sustituido, Q* se selecciona de nitrégeno y
carbono, y cada uno de Q%, Q* y Q’ se selecciona independientemente de
nitrégeno y carbono, y si carbono, se sustituye con (L).R"

opcionalmente, cuando anillo Q es aromitico, Q' es carbono y es
sustituido con (L);R', Q' es carbono, y uno de Q%, Q@ y Q* es
opcionalmente oxigeno o azufre, y el resto de Q%, Q’ y Q° se seleccionan
independientemente de nitrégeno y carbono, y si carbono, se sustituyen con
L)R;

cuando anillo Q es parcialmente saturado, Q' se selecciona de carbono
y nitrégeno, y si carbono, es mono- o disustituido con (L),R', y si
nitrégeno, es no sustituido o sustituido con (L)R', Q* se selecciona de
carbono y nitrégeno, pero slo uno de Q' y Q* puede ser nitrégeno, cada
uno de Q) Q® y Q’ se selecciona independientemente de carbono,
nitrégeno, oxigeno y azufre, y si oxigeno o azufre, es no sustituido, y si
carbono, es mono- o disustituido con (L).R, y si nitrogeno, es no
sustituido o sustituido con (L),R";

cuando R® es estructura 3, es completamente conjugado, X> se
selecciona de oxigeno o nitrégeno sustituido con (L),R', X' es carbono y es
sustituido con (L)}R', y cada uno de X°> y X°® se selecciona
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independientemente de nitrégeno y carbono, y si carbono, se sustituye con
L)R";

R! se selecciona de -H, C;-Cs alquilo, C;-Cs alquenilo, C2-Cg alquinilo,
C1-Cs alquil-R", C,-C¢ alquenil-R"', C-C; alquinil-R'", C,-Cg alquil-(R'"),,
C,-Cs alquenil{R'"),, CSR'!, amino, CONHR', NHR’, NR*R’, N(R")-
NR)®’), CR"=N-NR)R®), N=NR"), NR'N=CR"), CR')=N-
OR'%), ON=C(R"), C,-Cs alquil-NHR’, C,-Cs alquil-NR*R’, (C;-CJ)alquil-
NR)MNER)R’),  (C-CoalquilCR"=N-NR*)R’),  (Ci-Cialquil-
N=N(R"), (C\-C4)alquil-N(R")}-N=C(R"), nitro, ciano, CO,R'"!, O-R", C,-C,
alquil-OR'’, COR", SR', SSR', SOR", SO,R", C,-Cs alquil-COR"!, C;-
Cs alquil-SR'’, C,-Cs alquil-SOR"!, C,-Cs alquil-SO,R"!, halo, Si(R'"),
halo C,-C; alquilo, arilo, heteroarilo, heterociclilo, alquilarilo,
alquilheterociclilo, alquilheteroarilo, arilalquilo, heteroarilalquilo,
heterociclilalquilo, y C;-C;¢ mono- y biciclico cicloalquilo, en donde arilo,
heteroarilo, heterociclilo, alquilarilo, alquilheterociclilo, alquilheteroarilo,
arilalquilo, heteroarilalquilo, heterociclilalquilo, y C;-C;o mono- y biciclico
cicloalquilo se sustituyen de manera opcional por uno o més de los grupos
definidos por R'%;

R’, R® y R? se seleccionan cada uno independientemente de -H, C,-Cs
alquilo, C,-Cs alquenilo, C;-C¢ alquinilo, C,-C, alquil-R'"!, C,-Cs alquil-

NHR", C,-Cg alquil-NR"R", O-R", C,-C, alquil-OR", CO,R", C(S)OR"Y, .

C(O)SR¥”, C(O)R", C(S)R', CONHR', C(S)NHR'®, CON(R'),,
C(SNR'®),, SR”, SOR", SO,R", C)-Cs alquil-COR", C;-C¢ alquil-
C(S)OR™, C,Cs alquil-C(O)SR”, C,-Cs alquil-CORY, C,-Cs alquil-
C(S)R", Ci-C¢ alquil-CONHR'®, C;-C¢ alquil-C(S)NHR'®, C,-C¢ alquil-
CON@R'®),, C-Cs alquil-C(S)N(R'®),, C,-Cs alquil-SR"®, C,-C¢ alquil-
SOR'7, C,-C; alquil-SO;R", halo C;-C, alquilo, arilo, heteroarilo,
heterociclilo, alquilarilo, alquilheterociclilo, alquilheteroarilo, erilalquilo,
heteroarilalquilo, heterociclilalquilo, y C,-C,y mono- y biciclico
cicloalquilo, en donde arilo, heteroarilo, heterociclilo, alquilarilo,
alquilheterociclilo, alquilheteroarilo, arilalquilo, heteroarilalquilo,
heterociclilalquilo, y C,-C,o mono- y biciclico cicloalquilo se sustituyen de
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manera opcional por uno o més de los grupos definidos por R'%;

R se selecciona de -H, C;-Cjo alquilo, C,-Cs alquenilo, C5-C¢
alquinilo, C,-Cs alquil-NHR", C,-C¢ alquil-NR"’R", C,-C, 2alquil-OR",
CSR'!, CO,RY, C(S)ORY, C(O)SR”, COR!’, C(S)R"7, CONHR'S, C,-C,
alquil-R'', C-C, alquil-NH,R”, C(S)NHR'S, O-R", CON(R'),
C(S)N(R'®),, SOR", SO,R", C;-C; alquil-CO:R'S, C;-Cs alquil-C(S)OR",
C-Cs alquil-C(O)SR", C;-Cs alquil-COR'?, C,-Cq alquil-C(S)R"’, C;-Cs
alquil-CONHR'®, C-Cs alquil-C(S)NHR'S, C,-Cs alquil-CON(R'®),,
SiR)R"Y, C\-Cs alquil-C(S)N(R'®),, C,-Cs alquil-SR", C;-C¢ alquil-
SOR'Y, C;-C¢ alquil-SO,R'’, halo C,-C, alquilo, arilo, heteroarilo,
heterociclilo, alquilarilo, alquilheterociclilo, alquilheteroarilo, arilalquilo,
heteroarilalquilo, heterociclilalquilo, y C;-C,¢ mono- y biciclico
cicloalquilo, en donde arilo, heteroarilo, heterociclilo, alquilarilo,
alquilheterociclilo, alquilheteroarilo, arilalquilo, heteroarilalquilo,
heterociclilalquilo, y C;-C,o mono- y biciclico cicloalquilo se sustituyen de
manera opcional por uno o més de los grupos definidos por R';

R'' se selecciona de -H, C;-C; alquilo, C;-Cs alcoxi, C-Cs alquenilo,
C;-Cs alquinilo, amino, NHR", NRPR™, N=NR", C,-Cs alquil- NHR", C,-
Ce alquil-NR“R", O-R", C,-C, alquil-OR", SR", COR", CO,R"’, C,-C¢
alquil-CO:R", C,-C; alquil-C(S)OR", C,-C; alquil-C(0)SR", C,-C; alquil-
COR'", C,-C¢ alquil-C(S)R', C;-Cs alquil-CONHR'S, C,-C¢ alquil-
C(S)NHR', C,-Cs alquil-CON(R'®),, C,-Cs alquil-C(S)N(R'®),, C,-Cs
alquil-SR", C,-C¢ alquil-SOR", C,-Cs alquil-SO;R", halo, halo C;-C,
alquilo, arilo, heteroarilo, heterociclilo, alquilarilo, alquilheterociclilo,
alquilheteroarilo, arilalquilo, heteroarilalquilo, heterociclilalquilo, y C;-Cio
mono- y biciclico cicloalquilo, en donde arilo, heteroarilo, heterociclilo,
alquilarilo, alquilheterociclilo, alquilheteroarilo, arilalquilo,
heteroarilalquilo, heterociclilalquilo, y C,-C,o mono- y biciclico cicloalquilo
se sustituyen de manera opcional por uno o mas de los grupos definidos por
Rll;

R'? se selecciona de -H, OH, oxo, C;-C)y alquilo, C-Co alquenilo, C»-
C0 alquinilo, C;-Cyo alquil-R'!, C;-Cyo alquenil-R'!, C,-C)¢ alquinil-R", C,-
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Co alquil{R'"),, C-Co alquenil-(R'),, CSR", hidroxil C;,-C¢ alquil.%%
amino C;-C, alquil-R’, amino, NHR’, NR'"R’, NR"}-NR*R?, CR''}=N-
NR*)R’), N=NR"), NR'N=CR"), CR"'=N-OR'), ON=CR'"), C;-
C1oalquil-NHR’, C,-C) alquil-NR®*R?, (C,-C;o)alquil-N(R’)-NR®(R>), (C:-
Cioalquil CR' =N-NR*)R®),(C1-Cio)alquil-N=NR"),  (Ci-Cio)alquil-
NR)N=C(R®), SCN, NCS, C,-C;o alquil SCN, C,-C;, alquil NCS, nitro,
ciano, O-R'’, C,-C;o alquil-OR", COR!!, CO,R", SR!°, SSR'’, SOR"!,
SO,R", C,-Ci alquil-COR"!, C,-Cyo alquil-SR'®, C;-Cy, alquil-SOR", C;-
Cio alquil-SO:R", halo, Si(R'),, halo C,-C,o alquilo, arilo, heteroarilo,
heterociclilo, alquilarilo, alquilheterociclilo, alquilheteroarilo, arilaiquilo,
hetercarilalquilo, heterociclilalquilo, y C,-C;¢ mono- y biciclico
cicloalquilo, en donde arilo, heteroarilo, heterociclilo, alquilarilo,
alquilheterociclilo,  alquilheteroarilo, arilalquilo, heteroarilalquilo,
heterociclilalquilo, y C,-C,o mono- y biciclico cicloalquilo se sustituyen de
manera opcional por uno o més de los grupos definidos por R'%;

R"™ y R' se seleccionan cada uno independientemente de -H, oxo, C,-
Cs alquilo, C5-Cs alquenilo, C»-Cs alquinilo, C;-C4 alquil-R%, C,-Cg alquil-
NHR", C,-C; alquil-NR""R®, O-R?, C,-C, alquil-OR?, CO,R?, COR?,
C(S)OR?, C(O)SRY, C(O)R®, C(S)R®, CONHRZ, C(S)NHRZ,
CONR?®),, C(S)NR?),, SRY, SORZ, SO,R?, C,-Cs alquil-CO.RY, C,-Cs
alquil-C(S)OR?, C,-C alquil-C(O)SRY, C,-Cs alquil-COR?, C,-Cs alquil-
C(S)R?, C,-Cs alquil-CONHR?, C,-Cs alquil-C(S)NHR?, C,-Cs alquil-
CON(R®),, Ci-Cs alquil-C(S)N(R®),, C;-Cs alquil-SR?, C,-Cs alquil-
SOR®, C;-C¢ alquil-SOR®, halo C,-C, alquilo, arilo, heteroarilo,
heterociclilo, alquilarilo, alquilheterociclilo, alquilheteroarilo, arilalquilo,
heteroarilalquilo, heterociclilalquilo, y C;-Cj0 mono- y biciclico
cicloalquilo, en donde arilo, heteroarilo, heterociclilo, alquilarilo,
alquilheterociclilo, alquilheteroarilo, arilalquilo, heteroarilalquilo,
heterociclilalquilo, y C,-Cio mono- y biciclico cicloalquilo se sustituyen de
manera opcional por uno o més de los grupos definidos por R%;

R'® y R'S se seleccionan independientemente de -H, C,-Cs alquilo, C»-
Cs alquenilo, C,-Cs alquinilo, C;-Cs alquil-NHR'®, C,-Cs alquil-NR'’R?,
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C,-Cs alquil-OR?, CSR"', CO,R%Z, COR?, CONHR?Z, CON(RZ),, SOR”,
SO.R?, C,-Cs alquil-CO,R%, C,-Cs alquil-COR?, C,-C¢ alquil-CONHRZ,
C-Cs alquil-CON(R®),, C,-Cs alquil-SR?, C;-Cs alquil-SOR®, C;-Cs
alquil-SO,R®, halo C,-C, alquilo, arilo, heteroarilo, heteraciclilo,
alquilarilo, alquilheterociclilo, alquilheteroarilo, arilalquilo,
heteroarilalquilo, heterociclilalquilo, y C;-Ci¢ mono- y biciclico
cicloalquilo, en donde arilo, heteroarilo, heterociclilo, alquilarilo,
alquilheterociclilo,  alquilheteroarilo, arilalquilo, heteroarilalquilo,
heterociclilalquilo, y C;-Co mono- y biciclico cicloalquilo se sustituyen de
manera opcional por uno o més de los grupos definidos por R%;

R'7 se selecciona de -H, C,-Cs alquilo, C;-Cg alquenilo, C,-Cs alquenil-
R", C,-C¢ alquil-R"”, CyCs alquinilo, amino, NHR", NR"R®, C;-Cs
alquil-NHR", C,-Cs alquil-NR'*R?, O-R?, C;-C, alquil-OR?, SR*, C,C¢
alquil-CO,R?', C;-Cs alquil-C(S)OR?, C;-Cs alquil-C(O)SR?, C,-C alquil-
COR?Z, C,-Cs alquil-C(S)R®, C,;-C¢ alquil-CONHR%®, C,-Cs alquil-
C(S)NHR?, C,Cs alquil-CON(R®),, C,-Cs alquil-C(S)N(R?),, C,-Cs
alquil-SR?, C,-Cs alquil-SOR®, C;-Cs alquil-SO;R?, halo C;-C, alquilo,
arilo, heteroarilo, heterociclilo, alquilarilo, alquilheterociclilo,
alquilheteroarilo, arilalquilo, heteroarilalquilo, heterociclilalquilo, y C;-Cjo
mono- y biciclico cicloalquilo, en donde arilo, heteroarilo, heterociclilo,
alquilarilo, alquilheteraciclilo, alquilheteroarilo, arilalquilo,
heteroarilalquilo, heterociclilalquilo, y C;-C;o mono- y biciclico cicloalquilo
se sustituyen de manera opcional por uno o més de los grupos definidos por
R“;

R se selecciona de -H, oxo, OH, C;-C,, alquilo, C,-C; alquenilo, Cy-
Cio alquinilo, C;-Cyo alquil-R®, C,-Cyo alquenil-R®, C,-Cyo alquinil-R?,
C,-Cio alquil(R*®),, C2-Cio alquenil (R®);, CSR®, amino, NHR'®, NR*R?,
NR®}NERP)R™), CR®=N-NR™)RY), N=NR"), NR")N=CR™),
CRZ)=N-O(R?), ON=C(R®), C;-Cyo alquil-NHR", C,-Cy, alquil-NR*R?,
(Cr-Cio)elquil- NRP}NR™)R™),  (Ci-Cio)alquil C((R®)=N-NR*)R™),
(C1-Cio)alquil-N=N(R"), (C;-C10)alquil-N(R'*)-N=C[R™), SCN, NCS, C;-
C)0 alquil SCN, C,-C alquil NCS, nitro, ciano, O-R?, C;-C)o alquil-OR*,
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COR?, CO,R?, SR?, SSR*, SOR?, SO.R?, C,-C), alquil-COR®, C,-C1o
alquil-SR?, C;-Cy¢ alquil-SOR?, C,-C), alquil-SO;R?, halo, Si(R%);, halo
Ci-Cio alquilo, arilo, heteroarilo, heterociclilo, alquilarilo,
alquilheterociclilo,  alquilheteroarilo, arilalquilo, heteroarilalquilo,
heterociclilalquilo, y C-C;o mono- y biciclico cicloalquilo, en donde arilo,
heteroarilo, heterociclilo, alquilarilo, alquilheterociclilo, alquilheteroarilo,
arilalquilo, heteroarilalquilo, heterociclilalquilo, y C,-C;o mono- y biciclico
cicloalquilo se sustituyen de manera opcional por uno o més de los grupos
definidos por R*;

R y R? se seleccionan cada uno independientemente de -H, C;-C4
alquilo, C,-C¢ alquenilo, C;-C¢ alquinilo, C;-C,4 alquil-R”, C-Cs alquil-
NHR?, C,;-C¢alquil-NR¥*R?, O-RY, C,-C, alquil-OR¥, CO,R¥, C(S)OR?,
C(O)SR¥, C(O)R®, C(S)R®, CONHR*, C(S)NHR®, CON(R*),
C(S)N(R*®),, SR¥ SORY, SO,R¥”, C-Cs alquil-CO,R?, C;-Cs alquil-
C(S)OR?, C,-Cs alquil-C(O)SR¥, C,-Cs alquil-COR®, C;-Cs alquil-
C(S)R®, C,-C¢ alquil-CONHR®, C,-C¢ alquil-C(S)NHR®, C,-Cs alquil-
CONR®),, C,-Cs alquil-C(S)N(R™),, C;-Cs alquil-SR?, C;-Cs alquil-
SOR”, C;-Cs alquil-SO,R?®, halo C,;-C4 alquilo, arilo, heteroarilo,
heterociclilo, alquilarilo, alquilheterociclilo, alquilheteroarilo, arilalquilo,
heteroarilalquilo, heterociclilalquilo, y C;-Ci¢ mono- y biciclico
cicloalquilo, en donde arilo, heteroarilo, heterociclilo, alquilarilo,
alquilheterociclilo,  alquilheteroarilo, arilalquilo, heteroarilalquilo,
heterociclilalquilo, y C,-C), mono- y biciclico cicloalquilo se sustituyen de
manera opcional por uno o més de los grupos definidos por R*;

R? y R ge seleccionan independientemente de -H, C;-Cy, alquilo, C-
Cs alquenilo, C,-Cs alquinilo, C;-C¢ alquil-NHR%, C,-Cs alquil-NR*R?,
C,-C, alquil-OR?, CSR"", CO,R%, COR®, CONHR?, CON(R*),, SOR”,
SO.R®, C,-Cs alquil-CO,R®, C;-C; alquil-COR®, C,-C; alquil-CONHR?,
C,-Cs alquil-CON(R™),, C,-Cs alquil-SR?, C,-Cs alquil-SOR®, C,-Cs
alquil—SOzR”, halo C,-C, alquilo, arilo, heteroarilo, heterociclil ,
alquilarilo, alquilheterociclilo, alquilheteroarilo, arilalquilo,
heteroarilalquilo, heterociclilalquilo, y C;-Cip mono- y biciclico
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cicloalquilo, en donde arilo, heteroarilo, heterociclilo, alquilarilo,
alquilheterociclilo, alquilheteroarilo, arilalquilo, heteroarilalquilo,
heterociclilalquilo, y C;-C;p mono- y biciclico cicloalquilo se sustituyen de
manera opcional por uno o més de los grupos definidos por R*;

R? se selecciona de -H, C,-Cg alquilo, C,-C¢ alquenilo, C,<Cg alquenil-
R%, C;-Cs alquil-R®, C,-Cs alquinilo, amino, NHR®, NR¥R%, C,-C4
alquil-NHR?, C,-C¢ alquil-NR*R%, O-R?, C;-C, alquil-OR?, SR*, C,-C;
alquil-CO.R?, C;-C alquil-C(SYOR?, C,-Cs alquil-C(O)SR¥, C,-Cs alquil-
COR?, C,;-Cs alquil-C(S)R®”, C,-Cs alquil-CONHR®, C,-Cs alquil-
C(S)NHR?, C,-C¢ alquil-CON(R®),, C;-Cs alquil-C(S)N(R?),, C;-Ce
alquil-SR?, C,-C; alquil-SOR?, C,-Cy alquil-SO,R®, halo C;-C, alquilo,
arilo, heteroarilo, heterociclilo, alquilarilo, alquilheterociclilo,
alquilheteroarilo, arilalquilo, heteroarilalquilo, heterociclilalquilo, y C;-Cy
mono- y biciclico cicloalquilo, en donde arilo, heteroarilo, heterociclilo,
alquilarilo, alquilheterociclilo, alquilheteroarilo, arilalquilo,
heteroarilalquilo, heterociclilalquilo, y C,-C;, mono- y biciclico cicloalquilo
se sustituyen de manera opcional por uno o més de los grupos definidos por
Rao;

R se selecciona de -H, OH, C;-C), alquilo, C;-C/o alquenilo, C;-Cyq
alquinilo, C;-Co alquil-R®, C;-C), alquenil-R”, C;-C alquinil-R®, C\-Cyy
alquil-(R®),, C;-Cyo alquenil-(R®);, CSR”, amino, NHR*, NR*R%,
NR¥)-NR*)R®), CRPEN-NR*)R®), N=NR"), N(R”)-N=C(R™),
C(R®)=N-O(R?), ON=C(R™), C;-C 0 alquil-NHR?, C,-C alquil-NR*R%,
(C1=Cio)alquil-NR*)-NR¥XR),(C;-C)0)elquil CR™)=N-NR*)(R*), (Ci-
Cio)alquil-N=NR?>), (C|-Cio)alquil-NR*»-N=C(R™), SCN, NCS, C;-Cyo
alquil SCN, C;Cio alquil NCS, nitro, ciano, O-R¥, C,-Cyo alquil-OR”,
CO,R”, COR?, SR¥, SSR”, SOR?, SO,R?, C;-C)o alquil-COR®, C,-Cyp
alquil-SR?, C,-C,o alquil-SOR?, C,-Cyo alquil-SO,R?, halo, Si(R*),, halo
C-Cio alquilo, arilo, heteroarilo, heterociclilo, alquilarilo,
alquilheterociclilo, alquilheteroarilo, arilalquilo, heteroarilalquilo,
heterociclilalquilo, y C,-Cio mono- y biciclico cicloalquilo, en donde arilo,
heteroarilo, heterociclilo, alquilarilo, alquilheterociclilo, alquilheteroarilo,
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arilalquilo, heteroarilalquilo, heterociclilalquilo, y C;-C,o mono- y biciclico
cicloalquilo se sustituyen de manera opcional por uno o més de los grupos
definidos por R*%;

R¥ y R* se seleccionan cada uno independientemente de -H, C,-Cs
alquilo, C>-Cs alquenilo, C,-Cs alquinilo, C,-C, alquil-R*, C;-C¢ alquil-
NHR?!, C,-Cs alquil-NR*'R*2, O-R¥, C,-C, alquil-OR®, CO,R*®, C(S)OR™,
C(O)SR®, C(ORY, C(S)R¥, CONHR, C(S)NHR*, CONR),
C(S)NR*);; SR¥®, SOR®, SOR¥®, C;-Cs alquil-CO,R®, C;-C4 alquil-
C(S)OR®, C-Cs alquil-C(O)SR*®, C,-Cs alquil-COR¥, C,-C¢ alquil-
C(S)R¥®, C,-C¢ alquil-CONHR*, C,-Cs alquil-C(S)NHR*, C,-Cs alquil-
CONR),, Ci-Cs alquil-C(S)N(R*),, C;-Cs alquil-SR*, C,-C¢ alquil-
SOR*, C,-Cs alquil-SO;R¥, halo C,-C, alquilo, arilo, heteroarilo,
heterociclilo, alquilarilo, alquilheterociclilo, alquilheteroarilo, arilalquilo,
heteroarilalquilo, heterociclilalquilo, y C;-Ci¢ mono- y biciclico
cicloalquilo, en donde arilo, hetercarilo, heterociclilo, alquilarilo,
alquilheterociclilo,  alquilheteroarilo, arilalquilo, heteroarilalquilo,
heterociclilalquilo, y C-C;o mono- y biciclico cicloalquilo se sustituyen de
manera opcional por uno o méas de los grupos definidos por R*;

R? y R? se seleccionan independientemente de -H, C,-Cg alquilo, C,-
Cg alquenilo, C;-Cs alquinilo, C;-Cs alquil-NHR*', C,-C; alquil-NR*'R¥,
C;-C, alquil-OR®, CSR", CO,R*, COR*, CONHR*, CON(R™),, SORY,
SO,R¥, C;-C; alquil-CO,R*, C;-Cs alquil-COR™, C,-Cs alquil-CONHR*,
C,-Cs alquil-CON(R*),, C;-Cs alquil-SR®, C\-C¢ alquil-SORY, C,-Cs
alquil-SO.R™, halo C,-C, alquilo, arilo, heteroarilo, heterociclilo,
alquilarilo, alquilheterociclilo, alquilheteroarilo, arilalquilo,
heteroarilalquilo, heterociclilalquilo, y C;-C;p mono- y biciclico
cicloalquilo, en donde arilo, heteroarilo, heterociclilo, alquilarilo,
alquilheterociclilo,  alquilheteroarilo,  arilalquilo, heteroarilalquilo,
heterociclilalquilo, y C,-C;p mono- y biciclico cicloalquilo se sustituyen de
manera opcional por uno o més de los grupos definidos por R*;

R se selecciona de -H, C,~C; alquilo, C;-C¢ alquenilo, C,-Cs alquenil-
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R, C,-Cs alquil-R*, C,-C¢ alquinilo, amino, NHR*', NR*R¥, C,-C¢
alquil-NHR, C,-C alquil-NR*'R*, O-R*®, C,-C, alquil-OR*, SR¥®, C,-C,
alquil-CO,R*, C,-Cs alquil-C(S)OR®, C,-Cs alquil-CO(O)SR®, C,-C
alquil-COR™, C,-C¢ alquil-C(S)R*’, C,-Cs alquil-CONHR*, C,-Cs alquil-
C(S)NHR*, C,-Cs alquil-CONR™),, C,-Cs alquil-C(S)N(R*),, C,-Cs
alquil-SR¥®, C;-C; alquil-SOR¥, C,-C; alquil-SO;R*, halo C;-C, alquilo,
arilo, heteroarilo, heterociclilo, alquilarilo, alquilheterociclilo,
alquilheteroarilo, arilalquilo, heteroarilalquilo, heterociclilalquilo, y C-C;q
mono- Y biciclico cicloalquilo, en donde arilo, heteroarilo, heterociclilo,
alquilarilo, alquilheterociclilo, alquilheteroarilo, arilalquilo,
heteroarilalquilo, heterociclilalquilo, y C,-C,o mono- y biciclico cicloalquilo
se sustituyen de manera opcional por uno o més de los grupos definidos por
R*;

R* se selecciona de -H, OH, C,-Cyo alquilo, C,-C;, alquenilo, C;-Cyo
alquinilo, C;-Cyo alquil-R*, C;-Cy, alquenil-R*, C»-C)¢ alquinil-R*, C;-C;o
alquil{R*),, C;-Cio alquenil{R*),, CSR®, N=NR’!, amino, NHRY,
NR”R"", N(R")—N(Rn)(R’z), C(R”)=N-N(R32)(R32 , N=N('R‘"), N(R")—
N=C(R?), CR¥®FEN-O(RY), ON=C(RY), C,-Cjo alquil-NHR*, C\-Cyo
alquil-NRR™, (C1-Cio)alquil-NR*)}-NR**YR™), (C;-Co)alquil C(R**)=N-
NR?XR™), (Ci-Cio)alquil-N=N(R*), (Ci-Cio)alquil-N(R*'}-N=C(R™),
SCN, NCS, C;-C alquil SCN, C,-C), alquil NCS, nitro, ciano, O-R*, C;-
Cio alquil-OR*?, COR¥, SR¥, SSR¥, SOR*, SO,R¥, C,-C), alquil-COR™,
Ci-Cio alquil-SR*, C;-Cjo alquil-SOR¥, C,-C;p alquil-SO.R*, halo,
Si(R*);, halo C,-C), alquilo, arilo, heteroarilo, heterociclilo, alquilarilo,
alquilheterociclilo,  alquilheteroarilo, arilalquilo, heteroarilalquilo,
heterociclilalquilo, y C,-Cyo mono- y biciclico cicloalquilo, en donde arilo,
heteroarilo, heterociclilo, alquilarilo, alquilheterociclilo, alquilheteroarilo,
arilalquilo, heteroarilalquilo, heterociclilalquilo, y C;-C;o mono- y biciclico
cicloalquilo se sustituyen de manera opcional por uno o mas de los grupos
definidos por R:

R, R R¥ y R* se seleccioﬁan cada uno independientemente de -H,
alquilo, alquenilo, alquinilo, aminoalquilo, hidroxialquilo, alquilamino
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alquilo, dialquilaminoalquilo, alcoxialquilo, arilo, heteroarilo, heterociclil%
alquilarilo, alquilheterociclilo, alquilheteroarilo, arilalquilo,
heteroarilalquilo, heterociclilalquilo, y C;-C,¢ mono- y biciclico
cicloalquilo, en donde arilo, heteroarilo, heterociclilo, alquilarilo,
alquilheterociclilo,  alquilheteroarilo, arilalquilo, heteroarilalquilo,
heterociclilalquilo, y C;-C,e mono- y biciclico cicloalquilo se sustituyen de
manera opcional por uno o més de los grupos definidos por R%;

R* se selecciona de -H, alquilo, alquenilo, alquinilo, aminoalquilo,
OH, alcoxi, amino, alquilamino, dialquilamino, hidroxialquilo, alquilamino
alquilo, dialquilaminoalquilo, alcoxialquilo, arilo, heteroarilo, heterociclilo,
alquilarilo, alquilheterociclilo, alquilheteroarilo, arilalquilo,
heteroarilalquilo, heterociclilalquilo, y C;-C;¢ mono- y biciclico
cicloalquilo, en donde arilo, heteroarilo, heterociclilo, alquilarilo,
alquilheterociclilo, alquilheteroarilo, arilalquilo, heteroarilalquilo,
heterociclilalquilo, y C{-C;o mono- y biciclico cicloalquilo se sustituyen de
manera opcional por uno o mas de los grupos definidos por R*;

R se selecciona de -H, alquilo, alquenilo, alquinilo, aminoalquilo,
OH, alcoxi, amino, nitro, ciano, halo, alquilamino, dialquilamino,
hidroxialquilo, alquilamino alquilo, dialquilaminoalquilo, alcoxialquilo,
arilo, heteroarilo, heterociclilo, cicloalquilo, alquilarilo, alquilheterociclilo,
alquilheteroarilo, arilalquilo, heterociclilalquilo, y heteroarilalquilo;

R% R%, RY, R%, R y R*® cada uno independientemente estin ausentes, o
se seleccionan de un grupo R';

nesO;y _

R’ y R* se juntan de manera opcional para formar un anillo de 5, 6, 7, u
8 4tomos, donde los 4tomos en el anillo se seleccionan independientemente
de Z°, Z*, 0, S, C=0, C=8, $=0, SO,, C que es mono o di-sustituido con un
grupo R', y N que es no sustituido o sustituido con un grupo R'.

2. El compuesto de acuerdo con la reivindicaciénl, en donde
cuando Z? y Z* son ambos nitrégeno, R4 es distinto de pirrol, 0 de manera
opcional cuando Z' y Z* son ambos nitrégeno y R* es anillo Q, Q* es
distinto de nitrégeno.
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3. El compuesto de acuerdo con la reivindicaciénl, en donde R*
se selecciona de un anillo M y un anillo Q.

4. El compuesto de acuerdo con la reivindicaciénl, en donde R®
es un anillo M.

5. El compuesto de acuerdo con la reivindicaciénd, en donde el
anillo M es un anillo piridina o pirimidina aromética, en donde M',M® y M*
son carbono y se sustituyen con (L),R', M5 es carbono, M?> y M?® se
seleccionan independientemente de carbono y nitrégeno y si carbono, el
carbono se sustituye con (L),R'.

6.  El compuesto de acuerdo con la reivindicaciénl, en donde R*
es un anillo M, en donde el anillo M es un anillo piridina o pirimidina
aromitica, en donde M', M’ y M* son carbono y se sustituyen con (L),R',
M’ es carbono, M? y M® se seleccionan independientemente de carbono y
nitrégeno y si carbono, el carbono se sustituye con (L),R'.

7.  El compuesto de acuerdo con la reivindicaciénl, en donde:

R" es un anillo M que es un es un anillo piridina o pirimidina
aromética;

M!, M? y M* son carbono y se sustituyen con (L),R";

M’ es carbono;

M? y M® se seleccionan independientemente de carbono y nitrégeno
y si carbono, el carbono se sustituye con (L).R'; y

R} y R* se juntan de manera opcional para formar un anillo de 5,6,7,
u 8 4tomos, donde los édtomos en el anillo se seleccionan
independientemente de 23, 7* 0, S, C=0, C=S, §=0, S0,, C que es mono o
di-sustituido con un grupo R', y N que es no sustituido o sustituido con un
grupo R'.

8. El compuesto de acuerdo con la reivindicacioénl, en donde:

R" es un anillo M que es una piridina o pirimidina aromética;

M', M’ y M* son carbono y se sustituyen con (L).R";

M’ es carbono;

M? y M® se seleccionan independientemente de carbono y nitrégeno
y si carbono, el carbono se sustituye con (L),R; y
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R’y R* se juntan de manera opcional para formar un anillo de 6 6 7
dtomos, donde los 4tomos en el anillo se seleccionan independientemente
de Z%, Z*, C=0, C que es mono o di-sustituido con un grupo R, y N que es
no sustituido o sustituido con un grupo R'.

9. El compuesto de acuerdo con la reivindicaciénl, en donde:

R" es un anillo M que es una piridina o pirimidina aromética;

M', M’ y M* son carbono y se sustituyen con (L),R";

M es carbono;

M? y M® se seleccionan independientemente de carbono y nitrégeno
y si carbono, el carbono se sustituye con (L).R'; y R® y R* se juntan de
manera opcional para formar un anillo de 6 4&tomos, donde los dtomos en el
anillo se seleccionan independientemente de Z3, Z*, C=0, C que es mono o
di-sustituido con un grupo R', y N que es no sustituido o sustituido con un
grupo R

10. El compuesto de acuerdo con la reivindicaciénl, en donde:

R* es un anillo M que es un anillo de piridina o pirimidina
aromitica;

M', M® y M* son carbono y se sustituyen con (L),R";

M? es carbono;

M? y M® se seleccionan independientemente de carbono y nitrégeno
y si carbono, el carbono se sustituye con L).R:;y

R® y R* se unen opcionalmente para formar un anillo que se

Lo gp'e!

11.  El compuesto de acuerdo con la reivindicaciénl, en donde:

selecciona de:

R"es un anillo M que es una piridina aromética;
M', M?, M* y M® son carbono y se sustituyen con (L).R';



WO 2004/058176 PCT/US2003/040832 ﬂ
M es carbono; ’Jﬁy

y
M? es nitrégeno.
12.  El compuesto de acuerdo con la reivindicaciénl, en donde:
R"es un anillo M que es una pirimidina aromética:
M', M® y M* son carbono y se sustituyen con (L),R";
M? es carbono; y
M? y M® son nitrégeno.
13. El compuesto de acuerdo con la reivindicacién1, en donde:
R"es un anillo M que es una piridina aromética:
M', M*, M* y M® son carbono y se sustituyen con (L),R";
M’ es carbono;
M? es nitrégeno;

R' se selecciona de -H, C,-Cg alquilo, C;-Cs alquenilo, C;-C alquinilo,
hidroxilo, C;-C¢ alcoxi, C-C¢ alquenil-R"', C,-C¢ alcoxi-R', COR",
CO.R’, CONHR’, N(R®),, amino C,-C, alquilo, hidroxi C,-C, alquilo,
amino, amino C,-C, alquil-R’, halo C,-C, alquilo, C;-Cs alquil-NHR’,
carbonitrilo, SR'®, halo, NHR” NR*R?, NHR'-C,-C; alquilo, NR*R’-C,-C;
alquilo, nitro, ciano, O-R", C,-C, alquil-OR'®, C,-Cs alquil-COR"", halo
C-C, alquilo, arilo, heteroarilo, heterociclilo, alquilarilo,
alquilheterociclilo, alquilheteroarilo, arilalquilo, heteroarilalquilo,
heterociclilalquilo, o C,-C,o mono- y biciclico cicloalquilo, en donde arilo,
heteroarilo, heterociclilo, mono- y biciclico cicloalquilo se sustituyen de
manera opcional por uno o més de los grupos definidos por R'%;

R’ y R® se seleccionan cada uno independientemente de -H, C;-C;
alquilo, C,-C,4 alquil-R", C,-C¢ alquil-N(R"),, CO;R'S, COR", arilo, y
arilalquilo, en donde arilo y arilalquilo, se sustituyen de manera opcional
por uno o més de los grupos definidos por R'%;

R® y R' se seleccionan cada uno independientemente de -H, hidroxilo,
C:-Cs alquilo, C;-Cs alquil-R"’, C;-Cs alquil-NH,R"”, CO,R'’, COR", C;-
Cs alquil-CO;R'¢, C,-C; alquil-CONH-R'S, C,-C; alquil-CON(R'®),, hidroxi
C,-C4 alquilo, halo C,-C,; alcoxi, halo C,-C, alquilo, Si(R")zR" arilo,
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heteroarilo, heterociclilo, arilalquilo, y C;-C;q mono- y bicidﬁzﬁ

cicloalquilo, en donde arilo, heteroarilo, heterociclilo, y arilalquilo,
sustituyen de manera opcional por uno o méds de los grupos definidos por
Rll;

R" se selecciona de -H, C;-Cg alquilo, C,-C¢ alcoxi, hidroxilo, halo,
amino, NHR", NR"),, COR®, CO,R", halo C,-C, alquilo, arilo,
heteroarilo, heterociclilo, heteroarilalquilo, y heterociclilalquilo, en donde
heterociclilo, heteroarilalquilo, y heterociclilalquilo, se sustituyen de
manera opcional por uno o mds de los grupos definidos por R'®;

R'? se selecciona de -H, hidroxilo, oxo, C;-Cs alquilo, hidroxil C;-Cs
alquil-R", C;-C)¢ alcoxi, amino, amino C,-C, alquil-R’, NHR’, N(R"),, C;-
Cs alquil-NHR’, C;-C; alquil-NHR'R®, C,-C4 alquil-N(R®),, C,-Cs alquil-
R", C,-Cs alquil-CO;RR", C;-Cs alcoxi-R'!, nitro, O-R'°, C=0, COR"’,
CO:R", SR, SOR", SO,R"!, NHSO,R", C,-C; alquil-SR", halo, halo C;-
C. alquilo, halo C;-C, alcoxi, hidroxi C,-C, alquilo, hidroxi C,-C, alcoxi,
arilo, heteroarilo, heterociclilo, arilalquilo,  heteroarilalquilo,
heterociclilalquilo, y C,-C,¢ mono- y biciclico cicloalquilo, en donde arilo,
heteroarilo, heterociclilo, arilalquilo, heteroarilalquilo, y heterociclilalquilo,
y C;-Cyp mono- y biciclico cicloalquilo se sustituyen de manera opcional
por uno o més de los grupos definidos por R'*;

R"y R se seleccionan cada uno independientemente de -H, oxo, C;-
Csalquilo, CORZ, y arilo;

R y R'® se seleccionan cada uno independientemente de -H, arilo,
arilalquilo, en donde arilo, arilalquilo, se sustituyen de manera opcional por
uno o més de los grupos definidos por R%;

R'? se selecciona de -H, C,-C;s alquilo, C;-C alquil-R'®, NHR", arilo,
heteroarilalquilo, y heterociclilalquilo, en donde arilo se sustituye
opcionalmente con uno o més de los grupos definidos por R%,

R se selecciona de -H, oxo, hidroxilo, C;-Cyo alquilo, C{-C;¢ alcoxi,
amino, amino C;-Cs alquilo, N(R'®);, C;-Cs alquil-N(R'®),, CO,RZ, SR?,
halo, halo C;-C, alquilo, arilo, heteroarilo, y heterociclilo, en donde arilo,
heteroarilo, y heterociclilo, se sustituyen de manera pcional por uno o més
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de los grupos definidos por R%;

R" y R® se seleccionan cada uno independientemente de -H, C;-Cg
alquilo, heteroarilo, heterociclilo, en donde arilo, heteroarilo, y
heterociclilo, se sustituyen de manera opcional por uno o mas de los grupos
definidos por R*;

R?' y R® se seleccionan cada uno independientemente de -H y Ci-Ce
alquilo;

RZ se selecciona de -H y C;-Cg alquilo;

R* se selecciona de -H, C,-Cs alquilo, C;-Cs alcoxi, CO;R%, halo, y
halo C,-C, alquilo;

R? se selecciona de -H, y C,-Cs alquilo;

R se selecciona de -H, arilo, heteroarilo, heterociclilo, alquilarilo,
arilalquilo, en donde arilo, heteroarilo, heterociclilo, alquilarilo, y
arilalquilo, se sustituyen de manera opcional por uno o més de los grupos
definidos por R%;

R* se selecciona de -H y halo;

R% R?, RY, R y R se seleccionan cada uno independientemente de un
grupo R';

14. El compuesto de acuerdo con la reivindicacionl, en donde:

R"es un anillo M que es una pirimidina aromética;

M!, M® y M* son carbono y se sustituyen con (L).R';

M3 es carbono;

M? y M® son nitrégeno;

R' se selecciona de -H, C;-Cs alquilo, C,-Cs alquenilo, C5-Cg
alquinilo, hidroxilo, C,-Cs alcoxi, C,-Cs alquenil-R!!, C;-C alcoxi-R'!,
COR!", CO,R’, CONHR’, N(R%,, amino C;-C, alquilo, hidroxi C,-C,
alquilo, amino, amino C,;-C, alquil-R’, halo C,-C, alquilo, C,-Cs alquil-
NHR, carbonitrilo, SR', halo, NHR”, NR*R®, NHR’-C,-C; alquilo, NR*R’-
C,-Cs alquilo, nitro, ciano, O-R'®, C;-C, alquil-OR'"®, C,-C; alquil-COR",
halo C,-C; alquilo, arilo, heteroarilo, heterociclilo, alquilarilo,
alquilheterociclilo, alquilheteroarilo, arilalquilo, heteroarilalquilo,
heterociclilalquilo, o C,-C,o mono- y biciclico cicloalquilo, en donde arilo,
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heteroarilo, heterociclilo, mono- y biclclico cicloalquilo se sustituyen de
manera opcional por uno o més de los grupos definidos por R';

R’ y R? se seleccionan cada uno independientemente de -H, C,-C
alquilo, C|-C4 alquil-R'', C;-Cs alquil-N(R"™),, CO,R'®, COR", arilo, y
arilalquilo, en donde arilo y arilalquilo, se sustituyen de manera opcional
por uno o més de los grupos definidos por R'%;

R’ y R" se seleccionan cada uno independientemente de -H,
hidroxilo, C,-Cs alquilo, C,-Cs alquil-R"’, C;-Cs alquil-NH,R", CO,R'®,
COR", C,-C¢ alquil-COR'S, C;-C¢ alquil-CONH-R'®, C,-C¢ alquil-
CON(R'®),, hidroxi C,-C, alquilo, halo C,-C, alcoxi, halo C;-C, alquilo,
Si(R"*);R", arilo, heteroarilo, heterociclilo, arilalquilo, y C;-C;o mono- y
biciclico cicloalquilo, en donde arilo, heteroarilo, heterociclilo, y
arilalquilo, se sustituyen de manera opcional por uno o més de los grupos
definidos por R'®;

R'' se selecciona de -H, C,-Cg alquilo, C,-Cs alcoxi, hidroxilo, halo,
amino, NHR"”, NR"),, COR", CO,R", halo C;-C, alquilo, arilo,
heteroarilo, heterociclilo, heteroarilalquilo, y heterociclilalquilo, en donde
heterociclilo, heteroarilalquilo, y heterociclilalquilo, se sustituyen de
manera opcional por uno o més de los grupos definidos por R'®;

R" se selecciona de -H, hidroxilo, oxo, C;-Cg alquilo, hidroxil C;-
Cs alquil-R"", C,-C, alcoxi, amino, amino C;-C, alquil-R”, NHR’, N(R"),,
C,-Cs alquil-NHR’, C,-C¢ alquil-NHR*R’, C;-C; alquil-N(R®),, C;-Cs
alquil-R"", C;-Cs alquil-CO,R'R"!, C;-Cs alcoxi-R'!, nitro, O-R'®, C=0,
COR'", CO,R", SR", SOR", SO,R", NHSO,R", C,-C; alquil-SR", halo,
halo C,-C, alquilo, halo C,-C, alcoxi, hidroxi C,-C, alquilo, hidroxi C,-C,
alcoxi, arilo, heteroarilo, heterociclilo, arilalquilo, heteroarilalquilo,
heterociclilalquilo, y C,-C;p mono- y biciclico cicloalquilo, en donde arilo,
heteroarilo, heterociclilo, arilalquilo, heteroarilalquilo, y heterociclilalquilo,
y C)-Cyo mono- y biciclico cicloalquilo se sustituyen de manera opcional
por uno o més de los grupos definidos por R'%;

R y R se seleccionan cada uno independientemente de -H, oxo,
C,-Csalquilo, COR?, y arilo;
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R" y R'® se seleccionan cada uno independientemente de -H, arité,
arilalquilo, en donde arilo, arilalquilo, se sustituyen de manera opcional por
uno o més de los grupos definidos por R*;

R' se selecciona de -H, C,-Cs alquilo, C,-Cs alquil-R'®, NHR",
arilo, heteroarilalquilo, y heterociclilalquilo, en donde arilo se sustituye
opcionalmente con uno o més de los grupos definidos por R%;

R' se selecciona de -H, oxo, hidroxilo, C;-Cyo alquilo, C;-Cyg
alcoxi, amino, amino C;-Cg alquilo, N(R"),, Ci-Cs alquil-N(R'?),, CO,RZ,
SR?, halo, halo C,-C, alquilo, arilo, heteroarilo, y heterociclilo, en donde
arilo, heteroarilo, y heterociclilo, se sustituyen de manera opcional por uno
o mas de los grupos definidos por R%;

R" y R? se seleccionan cada uno independientemente de -H, C,-Cs
alquilo, heteroarilo, heterociclilo, en donde arilo, heteroarilo, y
heterociclilo, se sustituyen de manera opcional por uno o més de los grupos
definidos por R

R* y R se seleccionan cada uno independientemente de -H y C;-
Cs alquilo;

R se selecciona de -H y C,-Cg alquilo;

R* se selecciona de -H, C,-Cs alquilo, C,-C¢ alcoxi, CO;R”, halo, y
halo C,-C, alquilo;

R? se selecciona de -H, y C,-Cs alquilo;

R* se selecciona de -H, arilo, heteroarilo, heterociclilo, alquilarilo,
arilalquilo, en donde arilo, heteroarilo, heterociclilo, alquilarilo, y
arilalquilo, se sustituyen de manera opcional por uno o mas de los grupos
definidos por R%:

R se selecciona de -H y halo;

R R, RY, R y R se seleccionan cada uno independientemente de
un grupo R';

15. Un compuesto inhibidor de MK-2 que se enumera en Tabla I
o TablaII.

16. El compuesto de acuerdo con la reivindicacionl$, en donde el
compuesto se selecciona del grupo conformado por:
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trifluoroacetato de dcido 1-(2-aminoetil)-3-(2-quinolin-3-ilpiridin-4-il)-1¥-
pirazol-5-carboxilico,

diclorhidrato de écido 1-(3-aminopropil)-3-[2-(3-nitrofenil)piridin-4-il]-1H-
pirazol-5-carboxilico,
6-(aminometil)-2-(2-quinolin-3-ilpiridin-4-il}-6,7-dihidropirazolo[1,5-
a]pirazin-4(5H)-ona,

trifluoroacetato de é4cido 1-(2-aminoetil)-3-[2-[(E)-2-feniletenil]piridin-4-
il}-1H-pirazol-5-carboxilico,

diclorhidrato de 4cido 1-(2-aminoetil)-3-{2-[4-(hidroximetil)fenil]piridin-4-
i1}-1H-pirazol-5-carboxilico,
6-(hidroximetil)-2-(2-quinolin-3-ilpiridin-4-il)-6,7-dihidropirazolo[1,5-
a]pirazin-4(SH)-ona, y

diclorhidrato de dcido 1-(3-aminopropil)-3-(2-quinolin-3-ilpiridin-4-il)-1H-
pirazol-5-carboxilico, y sus mezclas.

17. Un método de inhibir MK-2, método que comprende poner en
contacto MK-2 con por lo menos un compuesto que tiene la estructura
descrita en la reivindicacién 1.

18. Un método de inhibir MK-2, método que comprende poner en
contacto MK-2 con por lo menos un compuesto que se selecciona de los
compuestos descritos en la reivindicacién 15.

19. Un método de prevenir o tratar una enfermedad o trastorno
mediada por TNFa en un individuo, método que comprende administrar al
individuo una cantidad efectiva de un compuesto inhibidor de MK-2 que
tiene la estructura descrita en la reivindicacién 1.

20. El método de acuerdo con la reivindicaciénl9, en donde el
individuo es uno necesitado de tal prevencion o tratamiento.

21. El método de acuerdo con la reivindicaciénl9, en donde el
individuo es un mamifero,

22. El método de acuerdo con la reivindicacion 19, en donde el
individuo es un humano.

23. El método de acuerdo con la reivindicaciénl9, en donde la
enfermedad o trastorno mediada por TNFa es uno que se selecciona del

Y
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grupo conformado por trastornos de las articulaciones y el tejido conectivo,
trastomos de neoplasia, trastornos cardiovasculares, trastornos G&ticos,
trastornos oftdmicos, trastornos respiratorios, trastornos gastrointestinales,
trastornos relacionados con angiogénesis, trastornos inmunitarios, trastornos
alérgicos, trastornos de la nutricién, enfermedades y trastornos infecciosos,
trastornos endocrinos, trastornos metabdlicos, trastornos neurales y
neurodegenerativos, trastornos psiquidtricos, trastornos hepéticos y biliares,
trastornos del esqueleto mucular, trastornos genitourinarios, trastornos
ginecoldégicos y obstétricos, trastornos ocasionados por lesiones y traumas,
trastornos quirdrgicos, trastornos dentales y orales, trastornos de disfuncién
sexual, trastornos cutdneos, trastornos sanguineos, y trastornos por
envenenamiento.

24. El método de acuerdo con la reivindicacién 19, en donde la
enfermedad o trastomo mediado por TNFa se selecciona del grupo
conformado por: artritis, artritis reumatoide, espondiloartopatias, artritis
gotosa, osteoartritis, lupus sistémico ertematoso, artritis de la juventud,
asma, bronquitis, célicos menstruales, tendinitis, bursitis, lesiones o
trastornos del tejido conectivo, enfermedades relacionadas con la piel,
psoriasis, eczema, quemaduras, dermatitis, afecciones gastrointestinales,
enfermedad del intestino inflamado, ulcera gastrica, varices gdstricas,
enfermedad de Crohn, gastritis, sindrome del intestino irritable, colitis
ulcerosa, céncer, cdncer colorrectal, infecciones por herpes simplex, VIH,
edema pulmonar, célculos renales, lesiones menores, cicatrizacion,
vaginitis, candidiasis, espondiloartrosis lumbar, vasculopatias, jaquecas,
cefaleas de los senos, cefaleas por tensién, dolor de dientes, periarteritis
nodosa, tiroiditis, anemia aplasica, enfermedad de Hodgkin, esclerodoma,
fiebre reumética, diabetes tipo I, myasthenia gravis, esclerosis miiltiple,
sarcoidosis, sindrome nefrético, sindrome de Behcet, polimiositis,
gingivitis, hipersensibilidad, hinchazén a raiz de una lesién, isquemia del
miocardio, enfermedades oftdlmicas, retinitis, retinopatias, conjuntivitis,
uveitis, fotofobia ocular, lesién aguda al tejido ocular, inflamacién
pulmonar, infecciones virales, fibrosis quistica, trastornos del sistema
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nervioso central, demencias corticales, y enfermedad de Alzheimer.

25. Un método de prevenir o tratar una enfermedad o trastorno
mediado por TNFa en un individuo, método que comprende administrar al
individuo por lo menos un compuesto inhibidor de MK-2 que se selecciona
del grupo conformado por los compuestos descritos en la reivindicacion 15.

26. Una composicion terapéutica que comprende un compuesto
que tiene la estructura descrita en la reivindicacién 1.

27. Una composicién terapéutica que comprende por 1o menos un
compuesto inhibidor de MK-2 que se describe en la reivindicacién 15.

28. Una composicién farmacéutica que comprende un vehiculo
farmacéuticamente aceptable y por lo menos un compuesto inhibidor de
MK-2 que tiene la estructura descrita en la reivindicacion 1.

29. La composicion farmacéutica de acuerdo con la reivindicacion
28, en donde el compuesto inhibidor de MK-2 tiene una ICs, para MK-2 de
no mis de 0.1 mM.

30. Un estuche que comprende una formulacién farmacéutica que
incluye una cantidad terapéuticamente efectiva de por lo menos un
compuesto inhibidor de MK-2 que tiene una estructura descrita en la

reivindicacién 1.
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2. [] original separste power of sttomey 6.[] vequencs listing in computer readable form
3. [ orighm] geneml power of attomey .0 ﬂhhw:ﬁhmmul
4.[] copy of genom! power of attamey; fequence T
refkrence nmber, if sy Bl ot fpecit): Mmm Pm:-L.:::m USRO and

Bax No. VII SIGNATURE OF APFLICANT, AGENT OR COMMON REPRESENTATIVE
Mlﬂ”lﬁh-“n“dhwhﬂhp—q-fﬂqﬁi-dﬁhmﬁhu

Charles E. Sunlap. eg. 35,124

Agent of Record

Far Inlenational Preliminary Examining Authority nee only
1. Dute of sctual receipt of DEMAND:

2. Adjustad date of receipt of damand duo
1o CORRBCTIONS ooder Rale 60.1(b):

3.[[] Tow dee of receipt of the damsnd is AFTER the | 6. (] The date of reccipt of the damend is APTER the

expinsticn of 19 montha' from the priceity date and . expiration offthe time limit umder Rulp S4bis.1(e) and
item 4 or 5, below, doey not spply. *jtemn 7 or 8, below, does not apply. @
[[] The spplicant bas boen informed sccordingly. | 7, “The date of recelpt of the demand is WITHIN the time
. limit under Rule $43iz.](s) as extended by virtue of
4.D ‘The dute of receiyit of the demand is WITHIN the tirme . Rulo 80.5.
Hralt of 19 montha fiom the priarity daio as extended
by virtae of Riils 80.5, . ] . AMaragh he detacf es d"';ﬁ""'??'g
. Alﬂlll'llhﬂlhnf ipst of the damand 1a sfter the oftha under S4biy,
5 D i of 19 months the pricrity data, the y In artival Is EXCUSED pursuant to Rule

in mrival is EXCUNED pursusnt to Ruls §2.

For International Burean uss only

Dernand recetved from IPEA on: Lo -

FumPCTItFEMOII(IIIM](JImwM) See Notes to the demand form



PCT

FEE CALCULATION SHEET
Annex to the Demand

welicationNo. PCT/US03/40832
A e T 18438/09099 Deto stumg of the [PEA

CHAPTER I

For Intermational Preliminary Examining Authority me coly s

Applicant
.PHARMACIA CORPORATION

CALCULATION OF PRESCRIBED FEES

1. Preliminary examinetion fs l $600.00rr_|

‘Bt
|

-mu.m numni His 25% 3162.00m
3. Totul of prescribed focs
ﬁ&wh‘hmﬂg R $762.00
TOTAL
MODE OF PAYMENT
suthorization daposit oy
chequa D Teveme stanps
D postal money order D coupons
] bexdnn ] ot epecisy
AUTHORIZATION TO CHARGE (OR CREDIT) DEMOSIT ACCOUNT
(This mods of payment may sot be svailalis at afl IPEAs)
iPEA/ US
[] Authorisstion o chargs the tofal fees indicated shove. Deposit Account Na.: 50-2548
Bl (Mhischeck-bax may bemarked anly if the condiions for pe=: 14 June 2004

depayitaccounts of the IPEA so permi) Athoriration to
. dnpmytﬂmyucdnuyomn-nmh
total fees indicated above.

] Fu'lnPCI'MI (Annex) (lmmary 2004)

3
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PATENT COOPERATION TREATY

PCT

INTERNATIONAL SEARCH REFORT

(FCT Article 15 and Rules 43 and 44)
Applicant’s or agant*s fils referance Toxfication of Tomamital of Intemetioss] Semrh K
lm. mm &m-ﬂuh#hﬂn
Tnesrnatioeal appiication No. International filing dais (day/Amonth/pear) | (Barliest) Priority D
FCT/USS/40852 19 Decamber 2003 (19.12.2003) 20 December 2002 (20, 12.2002)
Applicant
PHARMACIA CORFORATION

This inseroational search report has bomn prepared by this International Searching Anthority and is trenemined w the
spplicant sccording io Article 18. A copy ls being transmitted 10 the International Buress.

This intarnational ssarch report consists of & total shoets,
It is also acoonpaniad by a copy of each prior arnt document clted in this report.
1. Basis of the Report

langoags in which it wes fliad, unless otherwise indicated under this item,

[[] o iamesionat suarch was carried out on the baske of & trensiation of the latrmrions] spplicetion furnished 1 this

Anthority (Ruls 23.1(0)).
With regard tv sy anciegtide snd/or snieo acld segquencs daciosed in the intermtions] application, the insernetional
sexrch was carriad out on the baxls of the sequence listing:

conained in the internatinral appiicarion in written form.

flled wgetter with the iternational spplication in computer readabis form.
fornished mbssquently to this Antharity in wristen form.

fornished subsequantly to this Authority in computer readaldo form.

the statement that the sbsequentty farnished vritten saquesee listing does not go beyond the dsclosore bn the
international spplication as flled has been furnished.

e statement that the information recorded in computer readable form is identical o the written ssquence listing hes
bem furnfshed,

Certain cisios were fomnd wmearchahie (Ses Box I).
Usity of btvention Is kacking (See Box II).

&

;
i
;

EHEGEREEEEE

the text is spproved ax submitind by the applicant.

the text Ims been established by this Authority o resd as follows:
The titls Is 00 many wonds. The new tile Is "Acyelic Pyrumis Compounds”.
5.  With regard 10 o sbstract,

the taxt is spproved as sabmitted by the spplicant.

the text has been established, according 10 Rule 38.2(b), by this Autharity as it sppears in Box I11. The spplicant
may, within oos memth from the date of mefling of this internations] sexrch report, submit conwnents 1 this

Autharity.
6. The figure of the drawings 1o be published with the abstract is Figore No.
a3 mggested by the spplicant. None of the figares

becanze the applicant feiled to saggest & figare.
beceuse this figure better characterizes the invention,

Form PCT/ISAZ210 (frst sheet) (uly 1998)



INTERNATIONAL SEARCH REPORT Imermatiors] epplication No.

PCT/US03/40832

Box I Observations whers certuin cinlas were fonnd wimesrchable (Continaation of Itewm 1 of first sheet)

%S..

e [

2 X

. [

G.4(a).

| This Imternational report bas not been estalilished i reapect of certatn claims under Artice 17(Z)(a) for the following reasans:

Claim Now.:
becanse they relai to snbject mmtter not required w be searched by this Anthority, nsmely:

Claitm Nos.: 2-30

bocauss they relate to parts of the imernatiom] spplication thet do ot comply with the prescribed requivesnens ©
sach s exsent that oo mesningful interratios] search can be carried ool, specifically:
Flease See Contimumtion Sheet

Clalm Nos.:
becanss they xre dependent claicms and are not drafied in accordance with the sacond and third seasences of Rule

BoxII Observations wheve mity of lnvention Is incking (Contiouation of Item 2 of first sheet)

00O

« O

This Interoetional Searching Anthority fomd mmltiple inventions in this internaticnal spplication, s followa:

As all required additional asarch fees were thmely pald by the applicant, this asermationsl sexrch report covers all
scarchahie cistus.

As all searchahls cishms could be searched without effort justifying an additional fee, this Anthority &id not bnvite
peyment of any additional fee.

As culy scare of the required additions] search fees were timely paid by the spplicant, this internationl sarch
report covers cnly those claime for which fees were paid, specifically claims Nos.:

No required additiona] search foes were timely paid by the spplicant. Consequeruly, this internatiops! sesrch report
is restricted 1o the invention first mentioned in the clabms; it is covered by claims Nos.:

Remark on Protest D The additiomal search foes were accompenied by the applicant’s protest.

No protest accompanied the psyment of additional sesrch fees.

Form PCT/ISA/210 (continoation of first sheet(1)) Quly 1958)



INTERNATIONAL SEARCH REPORT hutzrmationsl spplication No.

A,  CLASSIFICATION OF SUBJECT MATTER
e : COTD 401/14
UsCL T 36167

B FIELDS SEARCHED

Minioum documentation searched (classification system followed by clasificarion symbols)
U.A. : 546/167

Documanmtion sexrched othey than minkmnn docomentation (o the extent et mch documents are inclnded in the ficlds smrched

Electronic data base conmilted during the internationsl search (nmow of dxta bese snd, where practicshis, ssarch tenms used)
CAS ONLINE

[C. DOCUMENTS CONSIDRRED TO BE RELEVANT

Categexy ¢ Chation of docoment, with indication, where spprogriss, of the relevant pasages Rolovant to clasim No.
A US 6469028 B1 (KLEIN et al) 22 October 2002 (22.10.2002), coburm 4, lines 1-67, and 1
colorm $, lines 1-12.

[[] Pertr documenss aro tswd n o comtinmation of Box ©.  {_ | Sew pasere fimily ancex.

29 March 2004 (29.03.2004)

. Spwisl sungerion of oliod docamenn: T h_ﬁﬁhh—-ﬁhqm
dun s gt in ounifint whis the spplicasio, b alted S wndurstend the
A" :—ﬁh—lﬂdhmﬁh-“-h imipls or tery sniwiying the fevetion
=" dovenan of pavdhonier relvvancsy; the slshmed hrwatine sesmnt by
" oot ppliotion er petest pabliched an o sfier tie inationsl Mg due cenpldused novel or came be censliovod 1o lrvelw = st sy
winn the dersmeyt s tolcen alvns
L daases shich sy teew delts on pricriy clelm(s) or whih b ditsd »
tahiieh O pubiinstivs, duis of sothey clesdion or othar special ressos (o - eyt of perticuler relsvencs; e clalusel hresntios commet bhe
weclind) aoubderwd 1 lovolve m brvastive st when e decsas s
somblunl with ozs or ore ather swh dovements, mxh conbision
0" dovmmnt refring to e ol disciomrs, we, cxhibiries or offer mows halig clrvitan 10 & premce skilied ko fhe art
docmment pubiisked e Intarnations] dats bot bater than the dovomnt esher of e it
- Mhﬂlﬂ-. Mg - ] {amlly
Dats of the actal campletion of the intemetionsl search Date of mailing of the Tsernaticrml sesrch repart

Facstmile No. (703)3035-3230

' 4
Name and mefling addrems of the 1SA/US Am%'m'LZD'L
M g T B — ﬁwu
Rt Vicgisls 22315-1450 Telephons No. (03] 308-1235 :

Farm FCT/ISA/210 (sccxmd sheet) (Tuly 1958)

Py



PCT/UND/40932
INTERNATIONAL SEARCH REFORT

Costiopution of Box I Resson 2:

In these claims, the momerons varisbles (0.g. Ra, B2, R3, R4, RS, Z1, Z2, 73, eic. . .) and their voluminrns compler mesnings snd
thelr many permoiations and camblinations make it @ifficnlt to determing the foll scope and complete mesning of the claimnd mibject
matex. As presented, the clsimed subject mutaer cannnt be regarded as being a clesr snd conches deacription for wirlch protection Is
songht and e9 such the Hated claims do ot conply with the requirememss of PCT article 6. Thns, & meaningful scarch cannnt be
carried cut on the same. A search will be made an the first Sacernabis invention, which is structnre Numbers 1 and 7 of Tabie 1 on

Form FCT/18A/210 {sccond sheet) (July 1998)




PCTAJS2003/040932

PATENT COOPERATION TREATY

From the INTERNATIONAL BUREAU

PCT To: o
s&ﬁmmﬁi NELSON MULLINS RILEY &
SCARBOROUGH, LLP
OF PRIORITY DOCUMENT P.O. Box 11070

(PCT Administrative Instructlons, Section 411) Columbla, SC 29211-1070

United States of America
Date of mafling (day/month/year) .
11 March 2004 (11.03.2004) ECEth

Applicant’s or agent’s file nce

1843809099 “ub 4 IMPORTANT NOTIFICATION
Internations! application No. International filing date (day/month/year)

PCTAUS2003/040932 NELSON MULLINS 19 December 2003 (19.12.2003)
internetional pubilestion date (dey/monthiigig) dsta (day/monthiyear)

Not yet published 20 December 2002 (20.12.2002)
Applicant

PHARMACIA CORPORATION et al

1. By means of this Form, which replaces any previously lasued notificstion concerning submisslon or transmittal of priority
documents, the applicant Is hersby notified of the date of recelpt by the Inmternstional Bureau of the priority documentis)
relxting to all earller application{s) whoss priority Is claimed. Unless otherwise Indicated by the letters "NR™, In the
right-hand column or by an asterisk appearing next to a date of receipt, the priority dooument concermed was submitted or
transmiited to the Intsmations! Bureay In compllance with Ruls 17.1(a) or (b).

which, o) the dute of maliing
had not yst been recsived by the Intamational Bureau under Ruls 17.1(s) or {b). Where, under Rule 17.1{s} , the
priority document must be submitted by the spplioant to the recelving Office or the internstional Bursau, but the applicant
falls to submit the priority document within the appilcable time limit under that Rule, the sttention of the applicant is dirested
to Rule 17.1(¢} which provides that no designated Office may disregard the priority clasim concemed before giving the
applicant an apportunity, upon sntry into the national phase, to fumnish the priority documant within a time limkt which s
reasonable under the ciroumstances.

3 (W epplicable) An ssterisk{®) sppesring next to a date of recelpt, In tha right-hand column, denctes a priority documant
submitted or transmitted to the Intemations] Buresu but not in corpllanes with Auls 17.1(s) or (b (the priority document
wan recsived after tha tima limit presoribad In Rule 17.1(s} or thw request to prepsre and transmit the priorty document was
submitted to the recslving Offios aftar the applioabls time limit under Rule 17.1(b})). Even though the priority dooument was
not fumishad In scompllancs with Ruls 17.7(s) or (b), the Intarnational Bursau will neverthelsss transmit s copy of the
document to the designated Offices, for their considerstion. In cass suoch a oopy is not  accepted by the designated Office
us priority document, Rule 17.1(c) provides thet no designated Offics may disregard the priority claim concerned befors
giving the applicant an opportunity, upon entry into the national phase, to furnish the prierity document within a time Iimit
which is ressonable under the ciroumstanoes.

2. (H appiioable) The lsitmrs "NR" appearing in the right-hand column denota s prierity document
pithis Farm.

Prigrity data Prarity apolication No. Country or reglonal Offion Dote of recelot
or PCT racsiving Offios of priority dogument
20 Dece 2002 (20.12.2002) 60v434,962 us 08 Marc 2004 (08.03.2004)
The M Buresu of WIPO Authorized officer
[
1:““" nm Norbert RIGHETTO
Facsimiie No. (41-22) 338-7080 Telephons No. (41-22) 338 5888

Form PCTAB/304 (January 2004) 008747764
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' ATENT AND M0

Chief Financial Officer and Chief Administrative Officer
Washington, DC 20231

NELSON INS RILEY & smoﬁi @ IE [| M E weww.uepto.gov

xmms TLDING, THIRD FLOOR DI

I35 oy sm N A
HAPYIESS, DIOKEY & PIERGE 1024540712 .

4149- 000 1149)YP53 ST. LOUIS, MISSOURI
UNITED STATES PATENT AND TRADEMARK OFFICE
ﬂmtflff NOTICE OF RECORDATION OF ASSIGNMENT DOCUMENT

OCTOBER 29, 2003

CONTACT EMPLOYEE WHOEE NAME APPEARS ON THIS NOTICE ?sT 703-308-9723.
PLEASE S REQUEST FOR CORRECTION TO: U.S. PATENT AND TRADEMARK OFFICE,
DIVISION, BOX ASSIGNMENTS, CG-4, 1213 JEFFERSON DAVIS HWY,

. WASHINGTON, D.C. 20231.

RECORDATION DATE: 05/19/2003 REEL/FRAME: 014081/0623
NUMBER OF PAGES: 7

ERIEP: ASSIGNMENT OF ASSIGNOR’S INTEREST (SEE DOCUMENT FOR DETAILS).

ASSIGNOR
ON, DAVID R. DOC DATE: 02/20/2003
ASSIGNOR
PHILLION, DENNIS P. DOC DATE: 03/20/2003 e
ASSIGNOR
. MARVIN J. DOC DATE: 03/20/2003
ASSIGNOR:
HEGDE/ SHRIDHAR G. DOC DATE: 03/20/2003
ASSIGNOR: .
REITZ, DAVID B. DOC DATE: 03/20/2003

ASS%GNEE ; CIA CORPORATICN RECE|VED

575 YVILLE CENTRE DRIVE

gfnn g)izg'u!c‘igsom 63141 . NOV O 3 2003
NELSON MULLINS
COLUMBIA OFFICE
'

JUN-28-2005 @9:36 +314 694 7256 9% P.24
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014081/0p23 PAGE 2

SERIAL ER: 60434962 PILING DATE: 12/20/2002
PATENT N : ISSUE DATE:

MARY B . EXAMINER
ASSI DIVISION
OFFICE OF PUBLIC RECORDS

JUN-28-2085 ©9:36 +314 654 7256 99 P.B5
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) 05-22-W3 IX\,}/
et No. 18438/09060 MHIWWII'WW FATENT

IN THE UNITED STATES PA'Lnovs al 02494871 . ..

Alexandyis, VA 22313-1450

Attached

1

please find an assignment (document) for recordal. g I?,D}

IDENTIFICATION OF APPLICATION(S) AND/OR PATENT(S)
FOR ASSIGNMENT (DOCUMENT) RECORDAL )
(37 CF.R. § 3.21 and 37 CF.R. § 3.31(a)(4)) '

Thia L.uignment is for the following patent application and/or ismed patent:
A Provisional application: 60/434,962, filed on Decembes 20, 2002
M

TOTAL NUMBER OF APPLICATIONS AND/OR PATENTS
AND TOTAL FEE

ﬁ. The total nomber of applicarions and/or patents identified in this cover sheet is: 1.
B The tota] fee is (37 CF.R. Section 1.21(h)):
1 x $40.00 = $40.00

B
P.0.

B with

CERTIFICATION UNDER 37 C.F.R. §§ 1.8(a) and 1.10*
(When using Express Mail. the Express Mail label number iy nmdam
Exprezs Mail cerrification is optional.)

l%ﬂhmhﬂmw this conespondancs it being:

Alezandris, VA 27913-1450.
¥ CFR | 13m) JICrR.§LI0"
potinge as first clems mall. CI- “Expoess Mail Post Office 1o Addreseee”
Mailing Lsbal Ne. {mandarery)

MAILING
upd fuu—umm hdnhummummuucruws-nhwumom

0 fhacaimile jtted 10 the Pasenr end Trademark Office. (703) .
ose

Dae:
Anpa A Von —
(type or prins nams of perton certifying)

she clom Bif fling (4 1.6) will be e dase ated in a parens 1arm odjnsimant caiculation, alhough the date ox ony certificase of mailing or

Only
rransmission wrger § 1.8 comtrues 1o by mken into aceount in detaymining timaliness. See $1.703(f). Contider ~Express Mail Posi Qffica

Addresrse” {§ 1110) or facrimnle ission {§ 1.0(d)) for the reply ro be accorded the sariicsr poxnible filing doie for patens rerm offusiment

4562
19/2003 KZEMIE 00004063 6043 Ascighment (Docamem) Cover Shaci—pags | of 3

OB\ FC:B021

JUN-G8-2085 ©9:36 +314 694 7256

40.00

g9% .06
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© 06-08-2005 10:04 Froa=IP DEPT
. ' » Payment of fee is made by:

Arached is Chack No. 22919 in the amount of $90.00, including the $40.00
required fee for assignment recordal.

Charge any additional fees required by this paper or credit any overpayment to
Account No. 50-2548.

A duplicate of this paper is anmached.

NAME OF PARTIES CONVEYING INTEREST
(37 CF R § 331(a)(1))

3. The ]Jﬂ‘ﬁﬂl conveying interest are:

David R. Anderson
Dennis P. Philtion
Marvin J. Meyers
Shridbar G. Hegde
David B. Reitz

NAME AND ADDRESS OF PARTY(IES) RECEIVING INTEREST
(37 CF.R § (2)(2))

4, Theribm are being conveyed to:
Pharmacia Corparation
Mail Zone MCSS

575 Maryville Centre Drive
St Louis, MO 63141

DESCRIPTION OF INTEREST CONVEYED OR '
TRANSACTION RECORDED (37 C.F.R. § 3.31(a)}(3))

5. The acrompanying document intends to accomplish an assignment.

NAME AND ADDRESS OF PARTY TO WHOM
CORRESPONDENCE SHOULD BE MAILED (37 C.F.R. § 331 (a)(5))

6. Pleasede:us comrespondence 10:

Name: Charles E. Dunlap
Address; Nelson Mullins Riley & Scarbarough

Keenan Building, Third Floor

1330 Lady Street

Columbia, SC 2920]
Telephone No.: 864-250-2238

Assignment (Document) Cover Sheet—page 2 of 3
JuN-88-2005 29:35 +314 694 7256 99 P.@7?
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DATE ASSIGNMENT (DOCUMENT) EXECUTED
(37 CF.R. § 331(a)(7)

7. The asxignment (documenr) was executed by David R. Anderson on February 20, 2003.
The jrached assignment (document) was execured by Dennis P. Phillion on March 20, 2003, *
The hed satignment (document) was executed by Marvin 1. Meyers on March 20, 2003, .
The assignment (document) was executed by Shridhar G. Hegde on March 20, 2003, -
The assignment (document) was execuied by David B. Reirz on March 20, 2003. .

LANGUAGE OF ASSIGNMENT (DOCUMENT) TO BE RECORDED

8. The *nched document is in the Englich language.
ORIGINAL DOCUMENT OR TRUE COFPY SUBMITTED

9. tted herewith is the original documant.

STATEMENT (37 C.F.R. § 331(a)(9)) AND
SIGNATURE (37 C.F.R. § 331(a)(10))

10. T3 the best of my knowledge and belief, the foregoing information is true and correct and eny
hed copy is a true copy of the original docoment.

{f =

Reg. No.: 135,124 Charles E. Dunlap )
Tel. No.: rs-r-zso-ms Nelson Mullins Riley & Scarbarough
Keenan Building, Third Floor
1330 Lady Streer

Colombia, SC 29201 :

TOTAL NUMBER OF PAGES BEING SUBMITTED
il. ﬂ total number of pages being submitted, including documents is: 7.

Amignmen: (Document) Cover Sheet—-page 3 of 3

JUN-08-2285 ©9:36 +314 694 7256
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, L v & N
DOCKET NO: 18438/09060 (01508/1)
ASSIGNMENT
WHEREAS, VWE, the undersigned, have made certain invention or inventions which

MITOGEN ACTIVATED PROTEIN KINASE-ACTIVATED PROTEIN KINASE-2
INHIBITING COMPOUNDS ' .
ification of which was filed as a Provisional Application on December 20, 2002
n Serial Number 80/434,862. ik,

WHEREAS, PHARMACIA CORPORATION, having its address at Mail Zone MC5S, 575

PHARMACIA CORPORATION, its successors and assigns, the entire right, titte and, .
interest |n and to said invention or inventions, in any form or embodiment thereof, arid'in
and to sgid application(s); and in and to any and all applications filed in any country @k

filing under the provisions of any intemational convention; also in and to any
and all improvements on said invention or inventions now or hereafter made by me/us’

improvements, and any and all continuing applications, including divisional, continuation
and confinuation-in-part applications, substitule applications, and applications claiming
benefit of an earlier filed provisional application, which may be filed upon sald invention,
inventionys or improvements in any country; and o

said appfication or applications to said PHARMACIA CORPORATION, as assignee of

"
r

CIA CORPORATION, its representatives or agents, any facts relating to said
inventions or Improvements, Inciuding evidence for purposes of interference’,
or other legal proceedings, whenever requested; testify in any interference,?
or other legal proceedings, whenever requested; and execute and deliver;.dn
[l lawful papers required to make any of the foregoing provisions effective. -+

b

‘-

P.e9
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w
' 5 %EREO[, | have hereto set my hand on the date set after my sigh;
Signatufe ' ' Date: Z—/ /43

%‘ 202 Fbefore me personally appsared David R. Andersort.‘to
) rgon who ted the foregoing instrument and acknowledged that he executed
the same s his free act and deed; in testimony whereof | have hereto sel my hand snd official seal on

IN TEST]MO?JMEREOF, | haye he et my hand on the date set after my sig:';:‘iure.
. rﬂi“""-—\ ’}9- )

. Date: j/?a/a;

me: Dennis P. Phillion

County of
On this %4;_,{_ 20,24 before me personally appearad Dennis P. Phillion zp’, \
me known o be the pesson who executad the foregaing instrument and acknowiedged thet he executed
the same &s his free act and deed; in testimony whereof | have hereto set my hand and official seal on
the day las} above-written. ) .
Notary Public JOYCE H. KREBS

My Commigsion expires B-r&-0f wwﬂsﬁgﬁg il

T‘ T 8T. LOUIS COUNTY

JUuN-88-2005 ©@39:36 +314 654 7256 9% P.10
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"IN TESTIMONY WHEREOF, | have hereto set my hand on the date set after my sign

4006 Summerfield Parkway, St Charles, MO 63304 U.S.A.

On this day of “ g sedi . 2027, before me personally appeared Marvin J. Meyers, to.me
known to be the person who executed the foregolng instrumant and ackriowledged that he executed the
same as his frea act and deed; in testimony whereof | have hereto sst my hand and officlal seal on the

n.

day last »
; ; ; Notary Pubiic JOIEE ﬁégﬁgﬁn

My Comm*ulon expires S -r10-0¢ "?r"msa%ﬁw?“
b
IN TESTIMONY WHEREOF, | have hereto set my hand on the date set after my sigriature.

- f Date: \9’/ o 1/03

day n%_, 20 &£, 7 before me personally appeared Shridhar G. Hegde, m .'
me knawn fo be the pe who executed the foregoing instrument and acknowledged that he executed

above-written.

}%&‘—'% JOYCE H. KREBS

NOTARY PUALIC - 8TATE OF MIBSOUM
COMMISSION

Commigsion expires T-s0- MY
wcamipin e T 004 WIS

Ly

JUN-08-2005 @9:36 +314 654 7256 99 P.11
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"IN TESTIMONY WHEREOF, | have hereto set my hand on the date set after my signatu
Signatufe: 7@ Date: 3/20/03
7

ame: David B. Reltz

06-08-2005 10:05 Froa-1P DEPT
)

. ¢

idence: 14814 Pleasant Ridge Court, Chesterfieid, MO 63017 U.S.A.

o

&m% , 20_2 3 before me personally appeared David B. Reitz, to me
known to be the person who a foregoing instrument and acknowledged that he executed the

? 7 NoRry Puble ~  ononCE H. . KREBS
MY COMMISSION dssoury
My COmmLpaion explres F-r0:-2¢ 8T, LOUISB’ G%EGW
4
£ P.12

JUN-8-20@5 99:35 +314 684 7256
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--B"Uhﬁ

05-D8-2005 10:04 - Frow-IP DEPT
’ w W
- Fa0\
% UNITED STATES PATENT AND TRADEMARK OFTICE S - 4 b\
UNITED 8% DA AR TMENT DOAMMERCY
% vy -000199 [PsL, e

Iransferved S

| APPLSATION MUMBER | PLmiG DATE | GRP ART UNT | Fi FEERECD JATYY.00CKET.NO] DRAWINGS ] TOT CLAME | IND CLAMS |
60/434,96 127202002 210 “6?%;’0 4

3 CONFIRMATION NO.-9784
Charles E. Dunjap UPDATED FILING RECEIPT

Neison Mullins Riley & Scarbo

Keenan Buiding, Thin Foor . © RE CEIV ED ImEIREREE NN RER AN

1330 Lady Streg

Columbia, SC 29204 _ .

HARKESS, DiCHEY & PIERCE Date Mailed: 08/17/2003
ST. LOU, MSSOUR -

Receipt is ackngwledgad of this provisional Patent Application. It will not be examined for patentability and will
become abandoned not [ater than twelve months after its filing date. Be sure to provide the U.S. APPLICATION
NUMBER, FILING DATE, NAME OF APPLICANT, and TITLE OF INVENTION when inquiring about this
application. Feaf transmitfed by check or draft are subject to collaction. Please verify the accuracy of thé data
presented on this receipt If an error is noted on this Filing Recelpt, please writa to the Office of Initial
Patent Examination's Filing Receipt Corrections, facsimile number 7083-746-9195. Please provide a copy of
this Filing Recejpt with the changes noted thereon. if you recelved a “Notice to Fils Missing Parts™ for this

application, plepse submit any corrections to this Filing Receipt with your reply to the Notice. When the
USPTO processes the raply to the Notice, the USPTO will generate another Filing Receipt Incorpnm:ng
the requested cprrections (if appropriate), _:‘
Applicant(s) )

David R#Aggmfmn.stag sﬂt Lo;:‘ig.-MO: L
Dennia P. Phillion, arjes, MO; e ;

Marvin J. Meyers, Saint Charles, MO; ECEIVE
Shridhar G. Hegde, Ballwin, MO:

David B. Reitz, Chesterfield, MO;

JUN 2 () EIIB;
if Required, Forpign Flling License Granted: 03/17/2003 NELSON MULLINS
Projected Publi¢ation Date; None, application is not eligible for pre-grant publication COLUMBIA OFFICE

Non-Publicationl Request: No

Early Publicatioh Request: No "UCTREwG T
. X0 DK 03- EFD
Pt

Ml&:mn activated protein kinase-activated protein kinase-2 inhibiting compounds

LICENSE FOR FOREIGN FILING UNDER ii.;ﬁ
Title 35, United States Code, Section 184

JUN-B8-2085 ©9:35 +314 694 7256 93 E\"*az



¢ Qe-00-2008 10:04  Froa=IP CEPY +a14-804-T286- TR R
7 Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant hps been granted a license under 35 U.S.C. 184, if the phrase *[F REQUIRED, FOREIGN FILING
R ED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions fgr issuance of a licensa have been met, regardiess of whether or not a license may be requlrpd
set farth in 37 GFR 5.15. The scope and limitations of this license ara set forth In 37 CFR 5,15(e) unless an earler
license has beeh issued under 37 CFR 5.15(b). The licensa is subject 1o revocation upon written notification. The
date indicated ik the effective date of the license, uniess an earlier license of similar scope has been granud
under 37 CFR § 13 or 5.14. ;

This licenss is th be retained by the liceansee and may be used at any time on or after the effective date thereof
unless it Is revgked. This license is automatically transferred to any related applications(s) flled under 37 CFR
1.83(d). This licénss is not retroactive.

se does not in any way lessen the responsibilily of a licensee for the sacurity of the subjact
posext by any Government contract or the provisions of existing laws relating to espionage an the
national security or the export of technical data. Licensees should ap themselves of current regu
especially with respect 1o certain countries, of other agencies, particularly the Office of Defense Trade Cdfi
Department of §tate (with respact o Arrns Munitions and implements of War (22 CFR 121-128)); the Office of

istration, Department of Commerce (15 CFR 370.10 (j)); the Office of Foreign Assets conhnl
pasury (31 CFR Parts 500+) and the Department of Energy.

The grant of a lice

D* DOES NOT appear on this form. Applmnt may still petition for a license under 37 CFR
512, fa l‘u:an 8¢l is desired before the expiration of 8 months from the filing date of the appfication. If 8 months
has lapsed fromijthe filing date of this application and the licensee has not recelved any indication of a sacrpc.y
order under 35 U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR §.15(b). ,“ d

'f
l.

‘—

'H

JUN-85-2085 ©9:35 +314 E594 7255 99 P.E3
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APOSTILLE
(Convention de La Hoye du 5 octobre 1961)

. District of Columbi -

. This public document has been signed

. acting in the capacity of

United States of Aserica MELISSA O. JACKSON

L

MELISSA O. JACKSON, NOTARY PUBLIC IN AND FOR THI

bears the ssalatamp of DISTRICT OF COLUMBIA

CERTIFIED

. at Washington, D. C.

. by _Secretary of the District of Calumbia

the _____ 6 dayol_______ FEBRIARY 2004

. No._L215
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Pharmacia Ref: SO3435/1/Columbia
HDP Ref: 6794S-100009/

Brigard & Castro
BOGOTA - COLOMBIA

POWER OF ATTORNEY
I(We) PHARMACIA CORPORATION

domiciled in
700 CHESTERFIELD PARKWAY WEST
CHESTERFIELD, MISSOURI 63017-1732
UNITED STATES OF AMERICA

Hercby appoint RAMIRO CASTRO DUQUE and/or
HECTOR GOMEZ MEJIA, of Bogot, Colombia,
my (our) true and lawful attorneys with special, ample
and sufficient power to obtain from the Colombian
administrative, judicial and police offices and
authorities, in any instance, privileges of patents of
invention, registration of trademarks, industrial
designs and utility models; registration of commercial
names and embiems, registration of copyright and
contracts related thereto, certificates of obtainers of
vegetables varieties, as well as extensions, renewals

. and recordal of assignments and changes of name and
domicile related to the above; to prepare, prosecute
and reguter licenses of any kind; to act as plaintiff or
defendant in any instance or recourse, and before any
judge, corporation, public official or authority in
judicial, administrative and police actions, such as:
oppositions to the registration of trademarks; caducity,
cancellation and nullity actions; claim actions derived
from the obtaining or exploitation of licenses, action of
unfair competition; penal demands, actions of
indemnities for damages: claims or observations on
patent applications, models, industrial designs and
utility models; in the exercise of preventive measures:
and in other actions or similar proceedings.

To that effect they hereby empowered to file
applications, formulate descriptions, amendments,
protests, declarations, oppositions, cancellations,
nullities, appeals and claims; to pay taxes, quotas and
assessments prescribed by law, renounce or waive the
rights granted or in the process of granting; to receive
all kinds of documents and valuables, giving the
respective release of receipt, and, in general, to take
before said authorities the necessary steps to such
effect, and any measures that they may deem pertinent

FERGPLRAL i -
w:m--uw_:g_n_tgm

| 16 Iu¥ 2uuﬂ

\_ARA’J;.--.I.I." N ‘E
NOTARIO CUARENTA Y SEB

PODER

Yo (nosotros) PHARMACIA CORPORATION

domiciliado(s) en
700 CHESTERFIELD PARKWAY WEST

CHESTERFIELD, MISSOUR! 63017-1732
ESTADOS UNIDES DE AMERICA

Nombro(amos) a: RAMIRO CASTRO DUQUE y/o
HECTOR GOMEZ MEJIA, de Bogotd, Colombia,
apoderados verdaderos y legales con poder especial,
amplio y suficiente, para recabar de las oficinas y
autoridades colombianas administrativas, judiciales y
de palicfa, en cualquier instancia o recurso, Ia
obtencin de patentes de invencitn, registros de
marcas, disefios industriales, modelos de utilidad,
depdsitos de nombres comerciales y enscilas, registros
de derechos de autor y contratos sobre los mismos,
obtencién de certificados de obtentor de variedades
vegetales, asf como sus prémrogas, renovaciones,
anotacionés de traspaso, cambios de nombre y/o
domicilio; elaborar, tramitar y registrar contratos de
licencia y licencias de cualesquiera clases; intervenir
como demandante o como demandado en cualquier
instancia y recurso ante cuakjuier juez, corporacién,
funcionario pidblico o autoridad en acciones judiciales,
administrativas y de policia tales como: oposiciones al
registro de marcas; acciones de caducidad, cancelacién
y nulidad; acciones reivindicatorias, acciones derivadas
de la obtencidn o explotacién de licencias; acciones de
competencia desleal; demandas penales; acciones de
indemnizacién de perjuicios, reclamos y observaciones
a solicitudes de patentes, disefios industriales, modelos
de utilidad, en el ejercicio de medidas cautelares y en
otras acciones o medidas similares.

A este efecto, lo(s) faculto(amos) para elevar
solicitudes, formular descripciones, enmiendas,
protestas, declaraciones, oposiciones, cancelaciones,
nulidades, apelaciones y reclamos; pagar impuestos,
cuotas y gravimenes prescritos por la ley; renunciar o
desistir a derechos concedidos 0 en curso de concesidén;
recibir toda clase de documentos y valores, dando el
descargo respectivo, y, en general, para dar ante dichas
autoridades todos los pasos necesarios al efecto
indicado y tomar todas las medidag que creyeren

Legalization by Apostille is Required




to the safeguard of my (our) interest(s) with all the
other necessary legal powers.

This power includes the faculty to ratify or confirm
desist, settle and compromise on my (our) behalf, and
to substitute this power in whole or in part and to
revoke gubstitutions. At the same time I (We) hereby
appoint RAMIRQ CASTRO DUQUE and/or
HECTOR GOMEZ MEJIA, domiciled in Carrera 7
No. 16-56, Piso 9, my (our) attorney(s) in fact, with
powers 1o receive notifications and to designate
judicial and extrajudicial attorneys.

This Power of Attomey is specially granted for
Colombian Patent Application entitled:

STABILIZED ORAL SUSPENSION FORMULATION

Granted and signed in

NEw YORK, NEW YORK
UNITED STATES OF AMERICA

e
This B_ day _ AR Uor Y of 2004

N S

PHARMACIA CORPORATION
BY J. TREVOR LUMB
ASSISTANT SECRETARY

: "- ‘ '."."f E_;'l'.1:
[ 16 suN 2005 i

Pharmacia Ref: $03435/1/Columbia b‘,w
HDP Ref: 6794S-100009/CO

conducentes al resguardo de mis (nuestros intereses)
con todas lss demis facultndes legales necesarias,

Este poder comprende 1a facultad de ratificar o
confirmar en mi (nuestro) nombre lo actuado asf como
la facultad de desistir, transipir, comprometer, y la de
sustituirlo en todo o en parte y revocar sustituciones.
Asimismo nombro(amos) a: RAMIRO CASTRQ
DUQUE y/o HECTOR GOMEZ MEJIA,
domiciliado(s) en la Carrera 7 No. 16-56 Piso 9, mis
(nuestros) apoderados en Colombia, con facultades para
recibir notificaciones y designar apoderados judiciales
o extrajudiciales.

Este poder.se concede especialmente para la solicitud

de Patente Colombiana titulada:

Otorgado y firmado en

hoy de de 200_
Firma

Nombre

Cargo

Legalization by Apostille is Required
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NOTARIAL CERTIFICATE
(CORPORATION)
On this ] Z;rk day of
oo of 2004
personally appeared before me
J. TREVOR LUMB

to me known, and known to me to be the person who
signed the foregoing instrument who being by me
duly swomn did depose and say that he (she) is

of PHARMACIA CORPORATION

which is legally constituted for a term not yet
expired, that deponent is authorized by said Company
to confer -this Power of Attorney: that the seal
affixed hercunto by the deponent in the name and on
behalf of said Corporation is the corporate seal
thereof; and that the purpose for which this
instrument is granted is included within the corporate
purpose of company. .

The undersigned Notary Public attests that he has
seen the documents that prove the existence of the

company
and that he (she) who grants the present power of

attorney is its Representative.

Notary Public _Rooof ke Oluwor

Wil . ":‘F“j_.. 'gsion Expirel b’-&n\wy. 200‘.:

OLVER
State of New Yoik
] No. 01 8628

Suaiified in Queens County
rificate Filed in New York County
slon Explres December 30, 220 b

Pharmacia Ref: S03435/1/Columbia
HDP Ref: 6794S-100009/CO

CERTIFICADO NOTARIAL  _
(SOCIEDAD)
Hoy T de
de
personalmente comparecié ante mf

-

a quien conozco, y de quien me consta que firms el
anterior documento, debidamente juramentado declar
ydijoque éles

de PHARMACIA CORPORATION

sociedad legalmente constituida para un perfodo de
duracién que atin no ha terminado; que el declarante
estd autorizado por dicha compafifa para conferir este
poder; que el sello estampado por €l al pie de tal
poder, en nombre y representacion de la expresada
compafifa, es el sello oficial de ella; y que el objeto
para el cuil se confiere este instrumento estd
comprendido dentro del de la sociedad.

El suscrito Notario hace constar que tuvo a la vista las
pruebas de la existencia de la sociedad.

y que quien confiere el presente poder es su
representante.

Notario Péblico (sello)

Legalization by Apostille is Required

Page 3 of 3
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NOTARIAL CERTIFICATE
(CORPORATION)
Ontis___| 37" day of
] Curiood, of 2004
personally appeared before me
J. TREVOR LUMB

to me known, and known to me to be the person who
signed the foregoing instrument who being by me
duly swomn did depose and say that he (she) is

of PHARMACIA CORPORATION

which is legally constituted for a term not yet
expired, that deponent is authorized by said Company
to confer -this Power of Attorney: that the seal
affixed hereunto by the deponent in the name and on
behalf of said Corporation i3 the corporate seal
thereof; and that the purpose for which this
instrument is granted is included within the corporate
purpose of company.

The undersigned Notary Public attests that he has
seen the documents that prove the existence of the

company
and that he (she) who grants the pruent power of

attorney is its Representative.

Notary Public_Ropoud ke O Luwror
) migsion Expires Ml\h/y 200k

Pharmacia Ref: SO3435/1/Columbia
HDP Ref: 67945-100009/CO

Rz

CERTIFICADO NOTARIAL
(SOCIEDAD)
Hoy de
de
personalmente comparecié ante mf

a quien conozco, y de quien me consta que firmd el
anterior documento, debidamente jurnmentado declard
y dijo que él

de PHARMACIA CORPORATION

sociedad legalmente constituida para un periodo de
duracién que afin no ha terminado; que el declarante
esté autorizado por dicha compaiifa para conferir este
poder; que el sello estampado por €l al pic de tal

poder, en nombre y representacién de la expresada
compaiifa, es el sello oficial de ella; y que el objeto

para el cual se confiere este instrumento estd
comprendido dentro del de la sociedad.

El suscrito Notario hace constar que tuvo a la vista las
pruebas de la existencia de la sociedad.

y qué ¢':|uien confiere el presente poder €s su
representante.

Notario Piblico (sello)

N CFf +J
mnrn-ﬂwﬂlm

[_15 JUN 2unsj
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TRADUCCION AL ESPANOL del documento de poder de PHARMACIA
C RP RATION, domiciiada en 700 CHESTERFIELD PARKWAY WEST
CHESTERFIELD, MISSOURI 63017 — 1732, ESTAD S UNID 8 DE AMERICA.-

APOSTILLA
{Convencitn de La Haya del 5 de Octubre de 1961)

1. Distrito de Columbia
Estados Unidos de América -
Este documento piblico ha sido firnado por MELISSA Q. JACKSON
actuando en capaciiad de NOTARIO PUBLICO EN Y PARA EL DISTRITO DE COLUMBIA
MELISSA O. JACKBON, NOTARIO PUBLICO EN Y PARA EL

4 lleva el selloimbre de DISTRITO DE COLUMBIA
CERTIFICADO

5. en Washington, D.C.

6. el 6 de Febrero de 2004

7. por el Secretario del Distrito de Columbla

8. No. 121542

8. Sello/Timbre
10. Fima
{Firma)

SHERRYL H. NEWMAN

En el certificado notarial hay un sello que dice:

ROSALBA OLIVERI

Notario Plblico, Estado de New York

No. 01016085628

Calificado en el Condado de Queens

Certificado presentado en el Condado de New York

La comisitn expira el 30 de Diclembre de 2006 .

Detrés del certificado notarial hay un seflo que dice:
CERTIFICO POR EL PRESENTE QUE ESTE
ES EL DOCUMENTO ORIGINAL

Suscrito y jurado ante ml, en mi presencia, este
6 de Febrero de 2004 un Notarlo Pdblico

en y para el Distrito de Columbia

Melissa O. Jackson

Mi comisidn expira el 14 de Diciembre de 2008

RAFI HMA ™ 1A MrfAad
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REQUISITOS NECESARIOS PARA PRESENTAC!DN Y AGILIZACION DEL

USUARID  RADICADOR

TRAMITE
) PATENTE DE INVENCION 4 MODELO DE UTILIDAD ()
- '-Intll:a:lﬁn de que se sollcita 1a concesidn de una patente. ()
- "Dafos de ldentificacién del solicltante o de I2 persona que se presenta la solu:ltud { )
Descripcion de la invencion. ()
Dibujos de ser estos pertinentes. {)

By COMPLETA ()

Comprubante de Pago de las tasas establecidas.

INCOMPLETA { }

DISENO INDUSTRIAL ( )

Indicacion de que se solicita el registro de Disefio Industrial ()
)

Datos de identificacion del solicitante o de la persona que presenta (
la solicitud.
Representacién gréfica o fologralica del Disciio Indusirial 0 mucsatra del

Material que Incorpora el disefio. { )
Comprobante de pago da las tasas establecidas {( )
COMPLETA () INCOMPLETA ()
'ESQUEMA DETRAZADO | )
- -Indicacidn de que solicita el registro de un Esquema de trazado. ()

Datos de Identificacion dei solcitante o de 1a persona que presenta

La solicitud. ()

Representaclon grafica del esquema de lrazado { )

Comprobante de pago de las tasas establecidas. { )

COMPLETA . INCOMPLETA { )
Neuve

Firma Responeable: Qhﬂ ™ ue

Fecha: o ' A

(4

SN

()
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Industria y Comerciop‘

SUPERINTENDENCIA

2020
Bogota, D.C.,
Doctor: ofcione - - N6601
HECTOR GOMEZ MEJIA
Apoderado
PHARMACIA CORPORATION
ASUNTO: Radicacion N° 05-58718
Sollcitud intemacional PCT/US2003/040932
Fecha inicio fase nacional 21/07/2005
Tramite 011
Evento 379
Actuacién 430
Folios 001

Como resultado del examen de forma, realizado con fundamento en el articulo 38 de la
Decislén 486 de la Comision de la Comunidad Andina, articulo 27 del Tratado de
Cooperacién en Materia de Patentes (PCT), regla 51 bis del Reglamento y Circular Unica
de la Superintendencia de Indusirla y Comercio, se le comunica que:

m Si fuere el caso, el solicitante debe adjuntar la traduccién de los anexos del reporte de
examen preliminar intemacional (Art. 36.2.b) del tratado PCT).

B La solicitud no contiene la copia del documento an que consta la cesion del derecho a
la patente del inventor al solicitante o a su causante. (Art. 26-k) Decision 488).

En cumplimiento de lo dispuesto por el articulo 39 de la Decisién 488, se le requiere para
que dentro del témino de dos meses siguientes a la fecha de notificacién del presente
oficio, complete los requisitos anteriormente enunciados. En caso de no dar cumplimiento
al presente requerimiento, la solicitud se considerara abandonada y perderd su prelacion.

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal @), del
caplitulo quinto de! titulo primero de la Circular Unica N° 10 de 2001.

ALIX CARME CESPEDES DE VERGEL
Jefe de la Divisién de Nuevas Creaciones.

El  anterior uerimiento fue nofificado por fijjacion en lista de
fecha, “Ig hl . O

202030

Cavera13No. 27-00 Fiso 5y10
Conmutadior: 334 12 21-2-34
Fat 281 31 25 el info 1
Santa Fe de Bogoti D.C. - Coloniiia



