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PYRROLO-TRIAZINE ANILINE COMPOUNDS
USEFUL AS KINASE INHIBITORS
5 Field of the Invention
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This invention relates to pyrrolotriazine compounds, more particularly, to
cycloalkyl, heterocyclo and heteroaryl pyrrolotriazine aniline compounds useful for
treating p38 kinase-associated conditions. The invention further pertains to
pharmaceutical compositions containing at least one compound according to the
invention useful for treating p38 kinase-associated conditions and methods of
inhibiting the activity of p38 kinase in a mammal.

A large number of cytokines participate in the inflammatory response,
including IL-1, IL-6, IL-8 and TNF-c.. Overproduction of cytokines such as IL-1 and
TNEF-o. are implicated in a wide variety of diseases, including inflammatory bowel
disease, rheumatoid arthritis, psoriasis, multiple sclerosis, endotoxin shock,
ostéoporosis. Alzheimer’s disease, and congestive heart failure, among others [Henry
et al., Drugs Fut., 24:1345-1354 (1999); Salituro et al, Corr. Med. Chem,., 6:807-823
(1999)]. Evidence in human patients indicates that protein antagonists of cytokines
are effective in treating chronic inflammatory diseases, such as, for example,
monoclonal antibody to TNF-a. (Enbrel) [Rankin ef gl, Br. J. Rheumatol., 34:334-342
(1995)], and soluble TNF-a receptor-Fc fusior: protein (Etanercept) [Moreland ez al.,
Ann, Intemn. Med., 130:478-486 (1999)]. ©

The biosynthesis of TNF-¢t occurs in many cell types in response to an

Background of the Invention

external stimulus, such as, for example, a mitogen, an infectious organism, or traumsa.
Important mediators of TNF-& production are the mitogen-activated protein (MAP)
kinases, and in particular, p38 kinase. These kinases are activated in response to
various stress stimuli, including but not limited to proinflammatory cytokines,
endotoxin, ultraviolet light, and osmotic shock. Activation of p38 requires dual
phosphorylation by upstream MAP kinase kinases (MKK3 and MKKG6) on threonine
and tyrosine within a Thr-Gly-Tyr motif characteristic of p38 isozymes.
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There are four known isoforms of p38, i.e., p38-c, p38f, p38y, and p383. The
o and B isoforms are expressed in inflammatory cells and are key mediators of TNF-o
production. Inhibiting the p38a and  enzymes in cells results in reduced levels of
TNF-t expression. Also, administering p38ct and B inhibitors in animal models of
inflammatory discase has proven that such inhibitors are effective in treating those
diseases. Accondingly, the p38 enzymes serve an important role in inflammatory
processes mediated by I1.-1 and TNF-o.. Compounds that reportedly inhibit p38
kinase and cytokines such as IL-1 and TNE-c for use in treating inflammatory
discases arc disclosed in US Pats. Nos. 6,277,989 and 6,130,235 to Scios, Inc; US
Pats. Nos. 6,147,080 and 5,945,418 to Vertex Pharmaceuticals Inc; US Pats Nos.
6,251,914, 5,977,103 and 5,658,903 to Smith-Kline Beecham Corp.; US Pats. Nos.
5,932,576 and 6,087,496 to G.D. Searle & Co.; WO 00/56738 and WO 01/27089 to
Astra Zenecs; WO 01/34605 to Johnson & Johnson; WO 00/12497 (quinazoline
derivatives as p38 kinase inhibitors); WO 00/56738 (pyridine and pyrimidine
derivatives for the same purpose); WO 00/12497 (discusses the relationship between
p38 kinase inhibitors); and WO 00/12074 (piperazine and piperidine compounds
useful as p38 inhibitors).

The present invention provides certain pyrrolotriazine compounds,
particularly, pyrrolotriazine aniline compounds useful as kinase inhibitors, particularly
kinases p38a and B. Pymolotriazine compounds ugeful as tyrosine kinsse inhibitors
are disclosed in US patent application Serial No. 09/573,829, filed May 18, 2000,
assigned to the present assignee. Methods of treating p38 kinase-associated
conditions as well as pyrrolotriazine compounds useful for that purpose are described
in US patent application Serial No. 10/036,293, assigned to the present assignee and
having common inventors berewith, which claims the benefit of U.S. Provisional
Application No. 60/249,877, filed November 17, 2000, and U.S. Provisional
Application No. 60/310,561, filed August 7, 2001. Pyrrolotriazine compounds
substituted with an acidic group reportedly having sPLA-inhibitory activity are
disclosed in WO 01/14378 A1 to Shionogi & Co., Ltd, published March 1, 2001 in
Japanese. Each of the patent applications, patents, and publications referred to herein
is incorporated herein by reference.
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of the Inyention
The instant invention pertains to compounds of formnla (I),

enantiomers, diastereomers, salts, and solvates thereof, wherein:

X is selected from ~O—, ~OC(=0)-, —§—, =S(=0)-, ~SO0—, -C(=0)-, ~COr-,
—NRy~, ~NRsC(=0)-, “NRyC(=O)NRg—, -NRgCOz—, -“NRgSOz-,
~NRgSO2NRy—, —SO,NRg—, —~C(=O)NRg—, halogen, nitro, and cyano, or X is
absent;

Z is —C(=0)NRi¢-B", -(CH2)-C(=O)NR1o-B°, ~NR10s C(=0)-B",

«CH2)-NR oC(=0)-B", -NR 16C(=O)NRo-B, —NR10SO-B, —-SO;NR;0-B,
-C(=0)-B", -CO-B", ~OC(=0)-B"*, -C(=0)NR;0-NR;0u-B*, -NR1CO»-B" or
-C(=O)NRo-(CHa)C(=0)B";

Bis

(a) optionally-substituted cycloalkyl, optionally-substituted heterocyclo, or
optionally substituted heteroaryl; or
(b) aryl substituted with one R;; and zero to two Rjz;

B* is optionally substituted alkyl, optionally-substituted cycloalkyl, optionally-
substituted heterocyclo, optionally substituted aryl, or optionally substituted
beteroaryl;

B’is
(a) optionally-substituted cycloalkyl, optionally-substituted heterocyclo, or

optionally substituted heteroaryl;

3-
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(b) aryl substituted with one R;; and zero to two Rja; or
(c) ~C(=O)Rys, —CO;Rys, ~C(=O)NR13R3s;

B°® is optionally substituted alkyl, optionally substituted alkoxy, optionally-substitated
cycloalkyl, optionally-substituted heterocyclo, optionally substituted aryl, or
optionally substituted heteroaryl;

B* is hydrogen, —C(=O)Rus, ot ~COaR:15;

B* is hydrogen, optionally substituted alkyl, optionally-gubstituted cycloalkyl,
optionally-substimted heterocyclo, optionally substituted aryl, or optionally
substituted heteroaryl;

R; and Rs are independently selected from hydrogen, alkyl, substituted alkyl, —OR4,
—SRu, ~OC(=O)R14, ~COsR14, “C(=O)NR1R140; “NR14R140, —S(=O)R14,
—SO;zR14, —SO2NR R4, “NR14SO:NR14R 1, “NR14e502R 14,
—NR14C(=0)R14a. “NR14CO2R 140, “NR 1/C(=0)NR14eR 14», halogen, nitro, and
cyano; '

Rz is hydrogen or C,alkyl;

R is hrydrogen, methyl, perflucromethyl, methoxy, halogen, cyano, NHz, or NH(CHa);

Ry is selected from:

2) hydrogen, provided that Ry is not hydrogea if X is ~S(=0)-, -SOr-,
—NRyCOz~, or -NR¢S0>—;

b) alkyl, alkenyl, and alkynyl opticnally independently substituted with keto

and/or one to four Ryy;

¢) aryl and heteroaryl either of which may be optionally independently
substituted with one to three R,q; and )

d) heterocyclo and cycloalkyl either of which may be optionally
independently substitnted with keto and/or one to three R;¢; or

¢) R, is absent if X is halogen, nitro, or cyano;

Rg is attached to any available carbon atom of phenyl ring A and at each occurrence is
independently selected from alkyl, halogen, triflucromethoxy, trifluoromethyl,
hydroxy, alkoxy, alkanoyl, alkanoyloxy, thiol, alkyithio, ureido, nitro, cyano,
carboxy, carboxyalkyl, carbamyl, alkoxycarbonyl, alkylthiono, arylthiono,
arylsulfonylamine, alkylsulfonylamine, sulfonic acid, alkysulfonyl,

4
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sulfonarnido, phenyl, benzyl, aryloxy, and benzyloxy, wherein each Rg group
in turn may be further substituted by one to two Rg; '

Rg and Ry are independently selected from hydrogen, alkyl, substituted alkyl, aryl,
cycloalkyl, heterocyclo, and heteroaryl;

Rio and R, are independently selected from hydrogen, alkyl, substituted alkyl,
alkoxy, and aryl;

Ry, is selected from
(2) alkyl, baloalkyl, alkoxy, haloalkoxy, -SOzalkyl, cycloalkyl, heterocyclo,

and beteroary] any of which may be optionally subsituted; or
(b) halo, cyano, amino, alkylamino, and dialkylamino;
Rz is selected from alkyl, R;7, and C;4alkyl substituted with keto (=0) and/or one to
three R;7;
R;3 and Ry3, are independently selected from hydrogen, optionally substituted alkyl,
optionally substituted cycloalkyl and optionally subsituted aryl;
Ri4. Ri4a and R, 4 are independently selected from hydrogen, alkyl, substituted alkyl,
aryl, cycloalkyl, heterocyclo, and heteroaryl, except when R, 4 is joined to a
sulphonyl group as in —S(=0)R14, —SO2R14, 80d ~NR;4.SO:R 4, then Ry4 is not
hydrogen;
R is selected from alkyl, Ry, and Cy4alkyl substituted with keto (=O) and/or one to
three Ry7;
Ri7is selected from
(2) halogen, haloalkyl, haloalkoxy, nitro, cyeno, —SRz;, “ORzs, ~NRzsRay,
—~NRzsSOzRzs, ~S02Rz5, ~SO:NRnR24, —COzRz, ~C(=O)R,
—C(=0)NRasRx, ~0C(=0)Ras , “OC(=0)NRzRx%, ~NRaC(=0)Rz4,
—NR23CO2R24;

(b) aryl or heteroaryl either of which may be optionally substituted with one to
three Rag; or

(c) cycloalkyl or beterocyclo optionally substituted with keto(=0) and/or one
to three Rzs;

Ris and Ry are independently selected from C, galkyl, C; alkenyl, halogen, haloalkyl,
haloalkoxy, cyano, nitro, amino, C;4alkylamino, aminoC; 4alkyl, hydroxy,
hydroxyC, 4alkyl, alkoxy, C; salkylthio, aryl, heterocyclo, (arylalkyl, aryloxy,

-5-

X



~

WO 2003090912 PCT/US2003/012426

10

15

and (aryl)alkoxy;

Rgs and Ry, are each independently selected from hydrogen, alkyl, alkenyl, substituted
alkyl, substitnted alkenyl, aryl, cycloalkyl, heteroaryl, and heterocyclo;

Ras is selected from alkyl, substituted alkyl, aryl, heteroaryl, cycloalkyl and
heterocyclo; and

mis0,1,2 or3.

"The invention further pertains to pharmaceutical compositions containing
campounds of formula (T), and to methods of treating conditions associsted with the
activity of p38 kinase (¢ and B), comprising administering to a mammala
pharmaceutically-acceptable amount of a compound of formnla (D).

Degcxiption of the Invention
Listed below are definitions of various terms used to describe this
invention. These definitions apply to the terms as they are used throughout this
specification, unless otherwise limited in specific instances, either individually or as
part of a larger group.

The term “alkyl” refers to straight or branched chain unsabstitnted
hydrocarbon groups of 1 to 20 carbon atoms, preferably 1 to 7 carbon atoms. The
expression “lower alkyl” refers to unsubstituted alkyl groups of 1 to 4 carbon atoms.
‘When a subscript is used with reference to an alkyl or other group, the subscript refers
to the number of carbon atoms that the group may contain. For example, the term
“Coalkyl” includes a bond and alkyl groups of 1 to 4 carbon atoms.

The term “substitnted alkyl™ refers to an alkyl group substituted by one to four
substitnents selected from halogen, hydroxy, alkoxy, keto (=0), alkenoyl, aryloxy,
alkanoyloxy, NR.Ry, alkanoylamino, aroylamino, aralkanoylamino, substituted
alkanoylamino, snbstituted arylamino, substitnted aralkanoylamino, thiol, alkyithio,
arylthio, aralkylthio, alkylthiono, arylthiono, aralkylthiono, alkylsulfonyl, arylsulfonyl,
aralkylsuifonyl, —SO,NR,Ry, nitro, cyano, —CO,H, ~CONR.Ry, alkoxycarbonyl, aryl,
guanidino and heteroaryls or heterocyclos (such as indolyl, imidazolyl, furyl, thienyl,
thiazolyl, pyrrolidyl, pyridyl, pyrimidyl and the like), wherein R, and Ry, are selected
from hydrogen, alkyl, aryl, aralkyl, cycloalkyl, cycloalkylalkyl, hetezoaryl,

.6
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heteroarylalkyl, heteracycie, and heterocyclealkyl. The substituent on the alkyl
optionally in turn may be further substituted, in which case it will be with substituted
one or more of C)4alkyl, Co4alkenyl, halogen, haloalkyl, haloalkoxy, cyano, nitro,
amino, C;_salkylamino, aminoC, 4alkyl, hydroxy, hydroxyCi4alkyl, alkoxy, alkylthio,
phenyl, benzyl, phenyloxy, and/or benzyloxy.

The term “alkenyl” refers to straight or branched chain hydrocarbon groups of
2 to 20 carbon atoms, preferably 2 to 15 carbon atoms, and most preferably 2 to 8
carbon atoms, having at least one double bond, and depending on the number of
carbon atoms, up to four double bonds.

The term “substituted alkenyl” refers to an alkenyl group substitited by one to
two substituents selected from those recited above for substituted alkyl groups.

The term “alkyny!” refers to straight or branched chain hydrocarbon groups of
2 to 20 carbon atoms, preferably 2 to 15 carbon atoms, and most preferably 2 to 8
carbon atoms, having at least one triple bond, and depending on the number of carbon
atoms, up to four triple bonds.

The term “substituted alkynyl” refers to an alkynyl group substituted by one to
two substituents selected from those recited above for alkyl groups.

‘When the term alkyl is used in connection with another group, as in
heterocycloalky] or cycloalkylalkyl, this means the identified (first named) group is
bonded directly through an alkyl group which may be branched or straight chain (e.g.,
cyclopropylC4alkyl means a cyclopropyl group bonded through a straight or
branched cheain alkyl group having one to four carbon atoms.). In the case of
substituents, as in “substituted cycloalkylalkyl,” the alky] portion of the group, besides
being branched or straight chain, may be substituted as recited above for substituted
alkyl groups and/or the first named group (e.g., cycloalkyl) may be substituted as
recited herein for that group.

The term “halogen” or “halo” refers to fluorine, chlorine, bromine and iodine.

The term “aryl” refers to monocyclic or bicyclic aromatic substituted or
unsubstituted hydrocarbon groups having 6 to 12 carbon atoms in the ring portion,
such as phenyl, naphthyl, and biphenyl groups. ) Aryl groups may optiopally include
one to three additional rings (either cycloalkyl, heterocyclo or heteroaryl) fused
thereto.
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and the like. Each ring of the aryl may be optionally substituted with one to three R,
groups, wherein R, at each occurrence is selected from alkyl, substituted alkyl,

10  halogen, trifluoromethoxy, trifluoromethyl, —SR, —~OR, —-NRR’, -NRSO,R’, —SO,;R,
—SO2NRR’, -CO-R’, ~C(=O)R’, “C(=O)NRR’, ~OC(=O)R’, ~OC(=O)NRR’,
~NRC(=0)R’, -NRCO;R', phenyl, C;7 cycloalkyl, and five-to-six membered
heterocyclo or heteroaryl, wherein each R and R’ is selected from hydrogen, alkyl,
substituted alkyl, alkenyl, substituted alkenyl, phenyl, C3 rcycloalkyl, and five-to-gix

15 membered heterocyclo or heteroaryl, except in the case of a sulfonyl group, then R is
not going to be hydrogen. Each substituent R, optionally in turn may be further
substituted by one or more (preferably 0 to 2) Ry groups, wherein Ry is selected from @
Ci.6alkyl, C, salkenyl, halogen, haloalky], haloalkoxy, cyano, nitro, amino, C;.
salkylamino, aminoC; 4alkyl, hydroxy, irydroxyC;.alkyl, alkoxy, alkylthio, phenyi,

20  benzyl, phenylethyl, phenyloxy, and benzyloxy.

The term “aralkyl” refers to an aryl group bonded directly through an alkyl
group, such as benzyl, wherein the alkyl group may be branched or straight chain. In
the case of a “substituted aralkyl,” the alkyl portion of the group besides being

-8-
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branched or straight chain, may be substituted as recited above for substituted alkyl
groups and/or the aryl portion may be subatituted as recited herein for aryl. Thus, the
R R

R

term “optionally substituted benzyl” refers to the group R | wherein
each R group may be hydrogen or may also be selected from R, as defined above, in
turn optionally substituted with one or more R4. At least two of these “R” groups
should be hydrogen and preferably at least five of the “R™ groups is hydrogen. A
preferred benzyl group involves the alkyl-portion being branched to define
20

H .

The term “heteroaryl” refers to a substituted or unsubstituted aromatic group
for example, which is a 4 to 7 membered monocyclic, 7 to 11 membered bicyclic, or
10 to 15 membered tricyclic ring system, which has at least one heteroatom and at
least one carbon atom-containing ring. Each ring of the heteroaryl group containing a
heteroatom can contain one or two oxygen or sulfur atoms and/or from one to four
nitrogen atoms, provided that the total number of heteroatoms in each ring is four or
less and each ring has at least one carbon atom. The fused rings completing the
bicyclic and tricyclic groups may contain only carbon atoms and may be saturated,
partially saturated, or unsaturated. The nitrogen and sulfur atoms may optionally be
oxidized and the nitrogen atoms may optionally be quaternized. Heteroaryl groups
which are bicyclic or tricyclic must include at least one fully aromatic ring but the
other fused ring or rings may be aromatic or non-aromatic. The heteroary] group may
be attached at any available nitrogen or carbon atom of any ring. It may optionally be
substituted with one to three (preferably O to 2) R, groups, as defined above for aryl,
which in turn may be substituted with one or more (preferably o to 2) Ry groups, also
as recited above.

Exemplary monocyclic heteroaryl groups include pyrrolyl, pyrazolyl,

|
pyrazolinyl, imidazolyl, oxazolyl, isoxazolyl, thiazolyl (i.e., {j), thiadiazolyl,
isothiazolyl, forany], thienyl, oxadiazolyl, pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl,

9.
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triazinyl and the liks.

Exemplary bicyclic heteroaryl groups include indolyl, benzothiazolyl,
benzodioxolyl, benzoxaxolyl, benzothienyl, quinolinyl, tetrahydroisoquinolinyl,
isoquinolinyl, benzimidazolyl, benzopyranyl, indolizinyl, benzofuranyl, chromonyl,
coumarinyl, benzopyranyl, cinnolinyl, quinoxalinyl, indazolyl, pyrrolopyridyl,
furopyridinyl, dihydroisoindolyl, tetrahydroquinolinyl and the like.

Exemplary tricyclic heteroaryl groups include carbazolyl, benzidolyl,
phenanthrollinyl, acridinyl, phenanthridinyl, xanthenyl and the like.

The term “cycloalkyl” refers to a saturated or partially unsaturated non-
aromatic cyclic hydrocarbon ring system, preferably containing 1 to 3 rings and 3 to 7
carbon atoms per ring, which may be substituted or unsubstituted and/or which may
be fused with a C3-C; carbocylic ring, & heterocyclic ring, or which may have a bridge
of 3 to 4 carbon atoms. The cycloalkyl groups including any available carbon or
nitrogen atoms on any fused or bridged rings optionally may have 0 to 3 (preferably 0-
2) substituents selected from R, groups, as recited above, and/or from keto (where
appropriate) which in turn may be substitated with one to three Ry groups, also as
recited above. Thus, when it is stated that a carbon-carbon bridge may be optionally
substituted, it is meant that the carbon atoms in the bridged ring optionally may be
substituted with an R, group, which preferably is seleted from C;4alkyl, C4alkeny?,
halogen, heloalkyl, haloalkoxy, cyano, amino, C;4alkylamino, aminoC; 4alkyl,
hydroxy, hydroxyCi.4alkyl, and C;salkoxy. Excmplary cycloalkyl groups include
cyclopropyl, cyclobutyl, cyclopeatyl, cyclobexyl, cycloheptyl, bicycloheptane,
cycloctyl, cyclodecyl, cyclododecyl, and adamantyl.

‘The terms “heterocycle”, “heterocyclic” and “heterocyclo” each refer to a fully
saturated or partially unsaturated nonaromatic cyclic group, which may be substituted
or unsubstituted, for example, which is a 4 to 7 membered monocyclic, 7 to 11
membered bicyclic, or 10 to 15 membered tricyclic ring system, which has at least one
heteroatom in at least one carbon atom-containing ring. Each ring of the heterocyclic
group containing a heteroatom may have 1, 2 or 3 heteroatoms selected from nitrogen,
oxygen, and sulfur atoms, where the nitrogen and sulfur heteroatoms also optionally
may be oxidized and the nitrogen heteroatoms also optionally may be quaternized.
Preferably two adjacent heteroatoms are not simultaneously selected from oxygen and
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nitrogen. The heterocyclic group may be attached at any nitrogen or carbon atom. The
beterocyclo groups optionally may have 0 to 3 (preferably 0-2) substituents selected
from keto (=O), and/or one or more R, groups, as recited above, which in turn may be
substituted with one to three R, groups, also as recited above.

Exemplary monocyclic heterocyclic groups include pyrrolidinyl, pyrrolyl,
indolyl, pyrazolyl, oxetanyl, pyrazolinyl, imidazolyl, imidazolinyl, imidazolidinyl,
oxazolyl, oxazolidinyl, isoxazolinyl, isoxazolyl, thiazolyl, thiadiazolyl, thiazolidinyl,
isothiazolyl, isothiazolidinyl, furyl, tetrahydrofuryl, thienyl, oxadiazolyl, piperidinyl,
piperazinyl, 2-oxopiperazinyl, 2-oxopiperidiny], 2-oxopyrrolidinyl, 2-oxazepinyl,
azepinyl, 4-piperidonyl, pyridyl, N-oxo-pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl,
tetrahydropyranyl, morpholinyl, thiamorpholinyl, thiamorpholinyl sulfoxide,
thiamorpholinyl sulfone, 1,3-dioxolane and tetrahydro-1, 1-dioxothienyl, dioxanyl,
isothiazolidinyl, thietanyl, thiiranyl, triazinyl, and trinzolyl, and the like.

Exemplary bicyclic hetrocyclic groups include 2,3-dihydro-2-oxo-1H-indolyl,
benzothiazolyl, benzoxazolyl, benzothienyl, quinuclidinyl, quinolinyl, quinolinyl-N-
oxide, tetrahydroisoquinolinyl, isoquinolinyl, benzimidazolyl, benzopyranyl,
indolizinyl, benzofuryl, chromonyl, coumarinyl, cinnolinyl, quinoxalinyl, indazolyl,
pyrrolopyridyl, furopyridinyl (such as furo[2,3-c]pyridinyl, furof3,1-b]pyridinyl] or
furo[2,3-b]pyridinyl), dihydroisoindolyl, dihydroquinazolinyl (such as 3,4-dihydro-4-
oxo-quinazolinyl), benzisothiazolyl, benzisoxazolyl, benzodiazinyl, benzofurazanyl,
benzothiopyranyl, benzotriazolyl, benzpyrazolyl, dihydrobenzofuryl,
dibyxdrobenzothienyl, dihydrobenzothiopyranyl, dihydrobenzothiopyranyl sulfone,
dihydrobenzopyranyl, indolinyl, isochromanyl, isoindolinyl, naphthyridinyl,
phthalazinyl, piperonyl, purinyl, pyridopyridyl, quinazolinyl, tetrahydroguinolinyl,
thienofuryl, thienopyridyl, thienothienyl, and the like.

Also included are smaller heterocyclos, such as epoxides and aziridines.

Unless otherwise indicated, when reference is made to a specifically-nemed
aryl (e.g., phemyl), cycloalkyl (e.g., cyclohexyl), heterocyclo (e.g., pyrrolidinyl) or
beteroary] (e.g., indolyl), the reference is intended to include rings having O to 3,
preferably 0-2, substituents selected from those recited above for the the aryl,
cycloalkyl, heterocyclo and/or heteroaryl groups, as appropriate. Additionally, when
reference is made to a specific heteroaryl or heterocyclo group, the reference is
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intended to include those systems having the maximirm number of non-cumulative
double bonds or less than the maximum number of double bonds. Thus, for example,
the term *jsoquinoline™ refers to jsoquinoline and tetrahydroisoquinoline.

Additionally, it should be mdesstood that one gkilled in the field may make
appropriate selections for the substituents for the aryl, cycloalkyl, heterocyelo, and
heteroaryl groups to provide stable compounds and compounds useful as
pharmeaceutically-acceptable compounds and/or intermediate compounds useful in
making pharmaceutically-acceptable compomnds. Thus, for example, in compounds
of formula (I), when B is a cyclopropyl ring, preferably the ring has no more than two
substituents, and preferably said substituents do not comprise nitro (NO5), mare than
one cyano group, or three halogen groups. Similarly, when m is 3, preferably Rg, the
substituents on the phenyl ring A, are not all nitro, and so forth.

The term “heteroatoms™ shall include oxygen, sulfur and nitrogen.

The term “haloalkyl”™ means an alkyl having one or more halo substituents.

The term “perflucromethyl” means a metiryl group substituted by one, two, or
three fluoro atoms, i.e.,, CHzF, CHF; and CFs. The term “perfluoroalkyl” meams an
alkyl group having from one to five fluoro atoms, such as pentafluoroethyl.

The term “haloalkoxy” means an alkoxy group having one or more halo
substitnents. For example, “haloalkoxy” includes -OCF;.

The term “carbocyclic™ means a saturated or unsaturated monocyclic or
bicyclic ring in which all atoms of all rings are carbon. Thus, the term includes
cycloalkyl and aryl rings. The carbocyclic ring may be substituted in which case the
substiments are selected from those recited above for cycloalkyl and aryl groups.

‘When the term “unsaturated” is used herein to refer to a ring or group, the ring
or group may be fully unsaturated or partially unsaturated.

Definitions for the various other groups that are recited above in connection
with substituted alkyl, substitnted alkenyl, aryl, cycloalkyl, and so forth, are as
follows: alkoxy is —OR°, alkanoyl is —C(=O)R®, aryloxy is —OAr, alkanoyloxy is
—OC(=0)R®, amino is -NHj, alkylamino is -NHR® or —-N(R®);, arylamino is ~NHAr
or -NR°Acr, aralkylamino is -NH-R"Ar, alksnoylamino is -NH-C(=0)R", aroylamino
is ~NH-C(=0)Ar, aralkanoylamino is ~NH-C(=O)R"Ar, thiol is —SH, alkylthio is

-12-
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In addition, zwitterions (“inner salts”) may be formed.

All stereoisomers of the compounds of the instant invention are contemplated,
either in admixture or in pure or substantially pure form. The definition of
compounds according to the invention embraces all the possible stercoisomers and
their mixtures. It embraces the racemic forms and the isolated optical isomers having
the specified activity. The racemic forms can be resolved by physical methods, such
as, for example, fractional crystallization, separation or crystallization of
diastercomeric derivatives or separation by chiral column chromatogmphy. The
methods, such as, for example, salt formation with an optically active acid followed

Compounds of the present invention may also have prodrug forms. Any
compound that will be converted in vivo to provide the bioactive agent (l.e., the
compound for formula I) is a prodmg within the scope and spirit of the invention.

Various forms of prodrugs are well known in the art. For examples of such
prodrug derivatives, see:

) Design of Prodrugs, edited by H. Bundgaard, (Elsevier, 1985) and
Methods in Enzymology, Vol.42, p. 309-396, edited by K. Widder, et al. (Acamedic
Press, 1985);

b) A Textbook of Drug Design and Development, edited by Krosgaard-
Larsen and H. Bundgaard, Chapter 5, “Design and Application of Prodrugs,” by H.
Bundgaard, p. 113-191 (1991); and

c) H. Bundgaard, Adyanced Drug Delivery Reviews, 8, 1-38 (1992),
cach of which is incorporated herein by reference.

It should further be understood that solvates (e.g., hydrates) of the compounds
of Formula (T) are also with the scope of the preseat invention. Methods of solvation L
are generally known in the art.

Preferred compounds of formula (I) include compounds having the
structure:

-14-
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Preferred compounds include those having the struture of formula (%),

A

Jﬁlﬁm

5 enantiomers, diastereomers, salts and solvates thereof, wherein:

X is selected from —O—, -OC(=0)—, —=S—, =S(=0)—, SO, -C(=0)~, -CO—,
—NRy—, ~“NRsC(=0)-, -NRgC(=0)NRy—, ~NR:COz~, -NRSO7-,
—NRgSO2NRy—, —SO;NRg—-, —C(=0)NRg—, halogen, nitro, and cyano, or X is
absent;

10 Y is-C(=0)NR;p~, "NR10:C(FO)NR1g~, -NR [0SOz, —=SO;NR;¢—, —C(=0)~, -COr-
or —OC(=0)—

B is optionally-substituted cycloalkyl, heterocyclo, or heteroaryl; or aryl substituted
with one Rj; and zero to two Ry2; or when Y is —C(=O)NR;¢-, B also may be
selected from ~C(=O)R13, “CO2R 13, “C(=O)NR;3R 325

15 R, and Ry are independently selected from hydrogen, alkyl, substituted alkyl, ~OR,,,
—SR14, —“OC(=O)Ry4, ~CO3R14, “C(=O)NR4Ri4n, “NR 4R 14e, —S(=O)R14,
—S02R14, —SO;NR 4R 45, "NR4SO:NR14.R 10, —NR1408O2R 14,
~NR14C(=0)R145, —NR14CO2R 140, “NR14C(=O)NR} 4R 145, halogen, nitro, and
cyano;

-15-
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Ry is hydrogen or C, 4alkyl;

Ra s hydrogen, methyl, perflugromethyl, methoxy, halogen, cyano, NHa, or NH(CH;);

Ry is selected from:

b) hydrogen, provided that R, is not hydrogen if X is —S(=0)—, -SO2~,
—NR¢COz-, or -NR¢SOr—;

b) alkyl, alkenyl, and alkynyl optionally substituted with keto and/or one

to four Ry7;

f) aryl and heteroaryl optionally substituted with one to three R;6; and

g) heterocyclo and cycloalkyl optionally substituted with keto and/or one to
three R¢; or

h) R, is absent if X is halogen, nitro, or cyano;

Rs is attached to any available carbon atom of phenyl ring A and at each occurrence is
independently selected from alkyl, halogen, trifluoromethoxy, triflnoromethyl,
hydroxy, alkoxy, alkanoyl, alkanoyloxy, thiol, alkylthio, ureido, nitro, cyano,
carboxy, carboxyalkyl, carbamyl, alkoxycarbonyl, alkylthiono, arylthiono,
arylsulfonylamine, alkylsulfonylamine, sulfonic acid, alkysulfonyl,
sulfonamido, phenyl, benzyl, aryloxy, and benzyloxy, wherein each Rg group
in turn may be further substituted by one to two Ryg;

Rg and Ry are independently selected from bydrogen, alkyl, substituted alkyl, aryl,
cycloalkyl, heterocyclo, and heteroaryl;

Rjp and R;q, are independently selected from hydrogen, alkyl, substituted alkyl,
alkoxy, and aryl;

Ry, is selected from optionally-substituted cycloalkyl, heterocyclo, and heteroaryl;

R;2 is selected from alkyl, R;y, and C; 4alkyl substituted with keto (=O) and/or one to
three R;7;

Rysand Ry, are selected from hydrogen, alkyl, and substituted alkyl;

Ri4, R4 and R1 g are independently selected from hydrogen, alkyl, substituted alkyl,
aryl, cycloalkyl, heterocyclo, and heteroaryl, except when R, 4 is joined to a
sulphonyl group as in —S(=0)R;4, —SO3R )4, and —NR4,802R 14, then Ry4 is not
bydrogen;

Rj¢ is selected from alkyl, R;7, and C;4alkyl substituted with keto (=0) and/or one to
three R;7;
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Ry7is selected from halogen, haloalkyl, haloalkoxy, nitro, cyano, —SRa3, —ORos,
—NRzR24, “NRzSOzR25, -SO;Rz2s, —SO2NR73R24, “CO2R23, “C(=0)R2s,
—C(=0)NRz3R24, “OC(=O)Rz3 , ~-OC(=0)NRxsR2, ~NR2sC(=O)R24,
—NRxnCOzR3z4, aryl or heteroaryl optionally substituted with one to three Rog:

5 or cycloalkyl or beterocyclo optionally substituted with keto(=0) and/or one to
three Ras;

Rys and Ros are independently selected from Cy.galkyl, Cy.salkenyl, halogen, haloalkyl,
haloalkoxy, cyano, nitro, amino, C,_yalkylamino, aminoC;salkyl, hydroxy,
hydroxyC;.salkyl, alkoxy, C,_alkylthio, phenyl, benzyl, phenyloxy, and

10 benzyloxy;

Rz and Ry, are each independently selected from hydrogen, alkyl, alkenyl, substituted
alkyl, substituted alkenyl, aryl, cycloalkyl, heteroaryl, and heterocyclo;

Ras is selected from alkyl, substituted alkyl, aryl, heteroaryl, cycloalkyl and
heterocyclo; and

15 mis0,1,20r3.
Preferred compounds of formula (I*) are those having farmula (Ia),

et
oo N

20 and pharmacentically-acceptable salts, prodrugs, and solvates thereof, wherein:
R3 is methyl, —CFs, or —OCF3;
X is —C(=0)-, ~NRgC(=0)-, or —-C(=0)NRg—, wherein Ry is hydrogen or Cy_4alkyl;
Y is —-C(=0)NH-, -NHC(=O)NH-, -NHC(=0)- or -NHSO>—;
B is an optionally-substituted monocyclic or bicyclic cycloalkyl, heteroaryl, or
25 heterocycle, aryl substituted with at least one R;; and zero to two R;3, or when
Y is -C(=0)NH-, B also may be selected from —C(=0)R;3, —CO2R)3, and
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~C(=O)NR13R1%;

Ry is hydrogen, Cs salkyl, C;4alkyl optionally substituted with one to three R,7, aryl or
heteroaryl opticnally substituted with one to three Ry, or cycloalkyl or
heterocycle optionally-substituted with keto (=0) and/or one to three Ry¢;

Re and Rg, are independently selected from hydrogen, C;.¢alkyl, substituted C,_4alkyl,
halogen, trifluoromethoxy, triffucromethyl, ~OR2;, ~C(=0)alkyl,
—0C(=0)alkyl, -NRxnRa2s, —SR27, -NOg, ~CN, —CO2R2;, ~CONH2, —SO3H,
—S(=0)alkyl, -S(=0)aryl, -NHSOz-aryl-Rz, —SO:NHRz;, ~CONHRy;, and
~NHC(=O)NHRg7;

Ry is -cycloalkyl. heterocyclo, or heteroaryl optionally substituted with one to two Rg;

R1s and Rys, are bydrogen, alkyl or substituted alkyl;

R;2 and R,s are independently selected from C,.salkyl, Ry7, and C;4alkyl substituted
with keto and/or one to two Ry7;

R,7 is selected from halogen, hytroxy, C;4alkoxy, triflnoromethyl, trifluvoromethoxy,
cyano, nitro, phenyl, benzyl, pheayloxy, benzyloxy, NH;, NH(C;.4alkyl), N(C;-
4alkyl)s, Cs.7cycloalkyl, and five or six membered heteroaryl or heterocycle;
and

Rz and Rog are selected from hydrogen, C4alkyl, phenyl, Cs scycloalkyl, and five-to-
six membered heterocyclo or heteroaryl

More preferred are compounds having the formula (Ia), as recited above,
wherein:

Rj is methyl, —CF,, or —~OCFs;

X is ~C(=0)-, ~C(=O)NH- or ~C(=O)N(C,4alkyl)-;

Y is -C(=O)NH~;

B is a Cs.1cycloalkyl optionally substituted with one to two R7, a five membered
heteroaryl optionally substituted with one to two R, a five or six membered
heterocyclo optionally substituted with one to two R;, aryl substituted with at
least one R, and optionally substituted with zero to two Ry2, or when Y is —
C(=O)NH~, B may also be selected from ~C(=0)(alkyl), —COz(alkyl), and
—C(=O)NH(alkyl);

R4 is hydrogen, C, ¢alkyl, C;4alkyl optionally substituted with one to three Ry, aryl or
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heteroary] optionally substituted with one to three R;¢, or cycloalkyl or
heterocycle optionally-substituted with keto (=0), and/or one to three R¢;

Re and Rg, are independently selected from hydrogen, C4alkyl, halogen,
trifluoromethoxy, trifluoromethyl, hydroxy, C;.4alkoxy, cyano, NHz, NH(C,.
salkyl), and N(C,4alkyD)s;

Ry is selected from C.¢alkyl, substimted C;4alkyl, halogen, trifluoromethoxy,
trifluoromethyl, cyano, ~SRas, OR20, ~NR2oR21, —"NR20S0aRz;, —=SO2R 9,
—SO2NR20R21, ~CO2R20, —C(=0)Ran , —C(=0)NR30R2), “OC(=0)R20,
—OC(=0)NR2gR21, “NR2oC(=0)R21, ~NRCO2R31, phenyl, benzyl, Caq

. cycloalkyl, and five-to-six membered heterocyclo or heteroaryl;

Ry, is cycloalkyl, heterocyclo, or heteroaryl optionally substituted with one to two Rjs;

Ris and R 3, are hydrogen, alkyl or substituted alkyl;

Rj2 and R, are independently selected from C,.42lkyl, Ry7, and C;4alkyl substituted
with keto and/or one to two R;7;

R)7 is selected from halogen, hydroxy, C,4alkoxy, triflucromethyl, trifluoromethoxy,
cyano, nitro, phenyl, benzyl, phenyloxy, benzyloxy, NHz, NH(C, 4alkyl), N(C,.
salkyl), cyclopentyl, cyclohexyl, or five or six membered heteroaryl or
heterocycle;

Ry is Cy4alkyl, phenyl, Ca.,cycloalkyl, or five-to-six membered heterocyclo or
heteroaryl;

Rao and R3; are selected from hydrogen, C,.4alkyl, phenyl, C, scycloalkyl, and five-to-
tix membered heterocyclo or heteroaryl; and

Ry and Rag are selected from hydrogen, C;.4alkyl, phenyl, Ca.xcycloalkyl, and five-to-
six membered heterocyclo or heteroaryl.

In compounds of formula (T), preferably Rj is methyl, —CFs, or —OCFs,
more preferably methyl; X preferably is —C(=0)— or —C(=0)NH—; and Y is preferably
—C(=O)NH-. Preferably when X is —C(=0)NH—, Ry i8 C.¢alkyl or substituted C;.
+2lkyl, more preferably C;4alkyl or optionally-substituted benzyl. When X is
—C(=0)—, preferably R4 is an optionally-substituted aryl or heteroaryl.

When Ry is a heterocyclo, advantageously it is selected from diazepinyl,
-19-
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marpholinyl, piperidinyl, and pyrrolidinyl, said heterocycle being optionally
substitted with one to two of Cy4alkyl, hydroxy, C;4alkoxy, phenyl, and/or benzyl.
When X is —C(=0)~ and Ry is aryl or heteroaryl, preferably R, is phenyl, pyridinyl,
pyrimidinyl, or pyrazinyl, optionally-substituted with C;alkyl, halogen, hydroxy, C;.
4alkoxy, trifluoromethyl, triflucromethoxy, cyano, nitro, phenyl, benzyl, phenyloxy,
benzyloxy, NH;, NH(C,alkyl), N(Cy4alkyl)s, cyclopentyl, cyclohexyl, or five or six
membered heteroaryl or heterocycle.

In compounds of fonnula (I), preferably phenyl ring A is unsubstituted or has
one substituent. Said optional substituent R, or Rg, is preferably selected from C,.
salkyl, halogen, trifluoromethoxy, triflucromethyl, hy_dmxy. Ci4alkoxy, nitro, and
cyano, more preferably the substituent is Re, and is methyl or ethyl.

In compounds of formula (T), preferably ring B is a cycloalkyl, heteroaryl, or
heterocyclo ring selected from:
(R

A,
f_xﬂz:’}wm : wf}\mm , nd g_}\ﬂ:K

wherein E, G, J and K are selected from O, S, NH and CH;, provided that when g is 0,
then J and K are not simultaneously selected from O and S; and M is N or CH;
wherein each hydrogen atom of E, G, J, K and M may optionally be replaced
with an R; group;

Ry is selected from C,;_salkyl, substimted C;4alkyl, halogen, triflnoromethoxy,
trifluoromethyl, hydroxy, —C;.salkoxy, —C(=O)alkyl, ~OC(=O)alkyl, NH,,
NH(Ci4alkyl), N(C;.salkyl)s, ~CN, ~COzalkyl, -CONH;, -CONH(CHj),
—CON(CHs),, phenyl, benzyl, C3 7 cycloalkyl, and five-to-six membered
heterocyclo or heteroaryl;

nis 0,1 or2; and

p and g are selected from O, 1, 2, 3 or 4, provided that p and g taken together are not
greater than 4.

-20-
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In compounds of formula (I), also preferred are compounds where ring B is

cyclopropyl, oxazolyl, or isoxazolyl which is unsubstituted or has one substiient R,
5  Said substitnent Ry preferably is selected from C,_galkyl, halogen, trifluoromethoxy,
triftuoromethyl, hydroxy, —C;4alkoxy, —C(=D)alkyl, —OC(=0)alkyl, NH;, NH(C;.
4alkyl), N(C;4alkyl);, —CN, —COsalkyl, -CONHa>, phenyl, benzyl, Cs.; cycloalkyl, and
five-to-six membered heterocyclo or beteroaryl, or a C;4alkyl substituted with
hydroxy, amino, alkylamino, halogen, trifluoromethyl, triflnoromethoxy, or cyano.
10 More preferably Ry is not present or is —Cj_4alkoxy.

Also preferred compounds are those of formula (2a) and (2b),

Res

Ry HN—B

M%t(:j‘ . *Nj

and pharmaceutically acceptable saits, prodrugs, and solvates thereof, wherein:

Rj is methyl or CFs;

B is phenyl having at least one R;; substituent and zero to two R2 substituents, or B
may be selected from:

(2b)
15

R7)a

S 1
ﬁf}ﬂ\ﬂ. , W/\%ﬁn , and g—}—\({x ;

wherein B, G, J and K are selected from O, S, NH and CH;, provided that
whea g is 0, then J and K are not simultaneously selected from O and S; and M
is N or CH; wherein each hydrogen atom of E, G, J, K and M optionally may
be replaced with an Ry group;

20
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Rua i8 phenyl or five or six membered heteraryl optionally substituted with up to two
Ris:

Ry is straight or branched Cysalkyl; cycloalkyl optionally substitated with keto and/or
up to two Ry¢; heterocycle optionally substituted with keto and/or up to two
Rie; or Cy4alkyl substituted with up to three of halogen, triflnoromethy],
cyano, hydroxy, alkoxy, haloalkyl, haloalkoxy, nitro, phenyl, phenyloxy or
benzyloxy, wherein said pbenyl group in turn is optionally substituted with one
to two Rag;

Rea is lower alkyl, halogen, triflucromethoxy, trifluoromethyl, hydroxy, C;4alkoxy,
nitro, amino, C;.salkylalmino, or cyano; '

Ry is Cy4alkyl, triflnoromethyl, triffuoromethoxy, halogen, cyano, nitro, amino, C;.
salkylalmino, hydroxy, C; salkoxy, phenyl, benzyl, pheayloxy, or benzyloxy;

Ry is cycloalkyl, heterocyclo, or heteroaryl optionally substituted with one to two Rig;

R,z and R;¢at each occurrence are independently selected from hydrogen, alkyl,
triflnoromethyl, trifluoromethoxy, halogen, cyano, nitro, amino, C).
salkylalmino, hydroxy, alkoxy, phenyl, benzyl, phenyloxy, and benzyloxy;

Rgas is selected from C,alkyl, trifluoromethyl, trifluoromethoxy, halogen, cyano,
amino, C;4alkylalmino, hydroxy, alkoxy, phenyl, beazyl, phenyloxy, and
benzyloxy;

nis0, 1 or2; and

pand gare 0, 1, 2, 3, or 4, provided that p and g taken together are not greater than 4.

Most preferred are compounds of formula (2a) or (2b), refereaced above,
and pharmaceutically acceptable salts, prodrugs, and solvates thereof, wherein:
Rj is methyl;
B is selected from
a) cyclopropyl or cyclobutyl optionally substituted with one to two Ry;
b) phenyl substituted with five or six membered heterocyclo and zero to two
R;g.or
c) B is selected from one of:
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Ry, is phenyl or pyridyl optionally substitated with up to two R, as defned above;

Ry, i8 straight or branched C; galkyl or optionally-substituted benzyl;

Rg is methyl, ethyl, halogen, trifluoromethoxy, trifluoromethyl, hydroxy, methoxy,
ethoxy, or cyano;

Ry, Riz and R¢ are selected from C;4alkyl, trifluorometiyl, trifluoromethoxy,
halogen, cyano, nitro, amino, C;.4alkylamino, aminoC, 4alkyl, hydroxy,
hydroxyCj4alkyl, haloCi.4alkyl, C;4alkoxy, phenyl, benzyl, phenyloxy, and
benzyloxy; and

nisOorl.

Utility
The compounds of the invention are selective inhibitors of p38 kinase activity,
and in particular, isoforms p38ct and p38B. Accordingly, compounds of formula (T)
have utility in treating conditions associated with p38 kinase activity. Such conditions
include diseases in which cytokine levels are modulated as a consequence of
intracellnlar signaling via p38, and in particular, diseases that are associated with an
overproduction of cytokines IL-1, IL-4, IL-8, esnd TNF-&. As used herein, the terms
“treating” or “treatment™ encompass either or both responsive and prophylaxis
measures, e.g., measures designed to inhibit or delay the onset of the disease or
disorder, achieve a full or partial rednction of the symptoms or disease state, and/or to
-23-
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alleviate, ameliorate, lessen, or cure the disease or disorder and/or its symptoms.
When reference is made herein to inhibition of “p-38cavP kinase,” this means that
either p38a and/or p38P kinase are inhibited. Thus, reference to an ICs value for
inhibiting p-38covp kinase means that the compound has such effectiveness for
inhibiting at least one of, or both of, p38a and p38p kinases.

In view of their activity as inhibitors of p-38avf8 kinase, compounds of
Formmula (]) are useful in treating p-38 associated conditions including, but not limited
to, inflammatory diseases, autoimmune diseases, destructive bone disorders,
proliferative disorders, angiogenic disorders, infectious diseases, nenrodegencrative
diseases, and viral diseases.

More particularly, the specific conditions or diseases that may be treated with
the inventive compounds include, without limitation, pancreatitis (acute or chronic),
asthma, allergies, adult respiratory distress syndrome, chronic obstructive pulmonary
disease, glomerulonephritis, theumatoid arthritis, systemic lapus erythematosis,
scleroderma, chronic thyroiditis, Grave's disease, autoimmime gastritis, diabetes,
autoimmune hemolytic anemia, autoimmune neutropenia, thrombocytopenia, atopic
dermatitis, chronic active bepatitis, myasthenia gravis, multiple sclerosis,
inflammatory bowel disease, ulcerative colitis, Crohn’s disease, psoriasis, graft vs.
host disease, inflammatory reaction induced by endotoxin, tuberculosis,
atherosclerosis, muscle degeneration, cachexia, psoriatic arthritis, Reiter’s syndrome,
gout, traumatic arthritis, rubella arthritis, acute synovitis, pancreatic B-cell disease;
discases characterized by massive neutrophil infiltration; rheumatoid spondylitis,
gouty arthritis and other arthritic conditions, cerebral malaria, chronic pulmonary
inflammatory disease, silicosis, pulmonary sarcoisosis, bone resorption discase,
allogreft rejections, fever and myalgias due to infection, cachexia secondary to
infection, meloid formation, scar tissue formation, ulcerative colitis, pyresis,
influenza, osteoporosis, osteoarthritis and mmitiple myeloma-related bone disorder,
acute myelogenous lenkemia, chronic myelogenous leukemia, metastatic melanoma,
Kaposi’s sarcoma, multiple myeloma, sepsis, septic shock, and Shigellosis;
Alzheimer’s disease, Parkinson’s disease, cerebral ischemias or neurodegenerative
disease cansed by traumatic injury; angiogenic disorders including solid tamors,
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ocular neovasculization, and infantile hasmangiomas; viral diseases including acute
hepatitis infection (including hepatitis A, hepatitis B and hepatitis C), HIV infection
and CMV retinitis, AIDS, ARC or malignancy, and herpes; stroke, myocardial
ischemia, ischemia in stroke heart attacks, organ hyposia, vascular hyperplasia,
cardiac and renal reperfusion injury, thrombosis, cardiac hypestrophy, thrombin-
induced platalet aggregation, endotoxemia and/or toxic shock syndrome, and
conditions associated with prostaglandin endoperoxidase syndase-2.

In addition, p38 inhibitors of this invention inhibit the expression of inducible
pro-inflammatory proteins such as prostaglandin endoperoxide synthase-2 (PGHS-2),
also referred to as cyclooxygenase-2 (COX-2). Accordingly, additional p38-
associated conditions include edema, analgesia, fever and pain, such as neuromuscular
pain, beadache, pain caused by cancer, dental pain and arthritis pain. The inventive
compounds also may be nsed to treat veterinary viral infections, such as lentivirus
infections, including, but not limited to equine infectious anemia virus; or retro virus
infections, including feline immimodeficiency virus, bovine immunodeficiency virus,
and canine immunodeficiency virus.

When the terms “p38 associated condition” or “p38 associated disease or
disorder” are used herein, each is intended to encompass all of the conditions
identified above as if repeated at length, as well as any other condition that is affected
by p38 kinase activity.

The present invention thus provides methods for treating such conditions,
compriging administering to a subject in need thereof an effective amount of at least
one compound of Formula (I) or a salt thereof. The methods of treating p38 kinase-
associated conditions may comprise administering compounds of Formula (I) alone or
in combination with each other and/or other suitable therapeutic agents oseful in
treating such conditions. Exemplary of such other therapeutic agents include
corticosteroids, rolipram, calphostin, CSAIDs, 4-substitited imidazo [1,2-
Alquinoxalines as disclosed in US Pat. No. 4,200,750; Interieukin-10,
glucocorticoids, salicylates, nitric oxide, and other immunosuppressants; nuclear
translocation inhibitors, such as deoxyspergualin (DSG); non-steroidal
antiinflammatory drugs (NSAIDs) such as ibuprofen, celecoxib and rofecoxib;
steroids such as prednisone or dexamethasone; antiviral agents such as abacavir;
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antiproliferative agents such as methotrexate, leflunomide, FK506 (tacrolimus,
Prograf); cytotoxic drugs such as azathiprine and cyclophosphamide; TNF-a
inhibitors such as tenidap, anti-TNF antibodies or soluble TNF receptor, and
rapamycin (sirolimus or Rapamune) or derivatives thereof.

The above other therapeutic agents, when employed in combination with
the compounds of the present invention, may be used, for example, in those amounts
indicated in the Physicians’ Desk Reference (PDR) or as otherwise determined by one
of ordinary skill in the art. Jn the methods of the present invention, such other
therapentic agent(s) may be administered prior to, simultaneously with, or following
the administration of the inventive compounds.

The present invention also provides pharmaceutical compositions capable
of treating p38-kinase associated conditions, including TNF-a, IL-1, and/or IL-8
mediated conditions, as described above. The inventive compositions may contain
other therapeutic agents as described above and may be formulated, for example, by
employing conventional solid or liquid vehicles or diluents, as well as pharmaceutical
additives of a type appropriate to the mode of desired administration (e.g., excipients,
binders, preservatives, stabilizers, flavors, etc.) according to techniques sach as those
well known in the art of pharmaceutical formulation.

The compounds of Formula (T) may be administered by any means suitable
for the condition to be treated, which may depend on the need for site-specific
treatment or quantity of drug to be delivered. Topical administration is generally-
preferred for skin-related diseases, and systematic treatment preferred for cancerous or
pre-cancerous conditions, although other modes of delivery are contemplated. For
example, the compounds may be delivered orally, such as in the form of tablets,
capsules, granules, powders, or liquid formmlations including syrups; topically, such
28 in the form of solutions, suspensions, gels or ointments; sublingually; bucally;
parenterally, such as by subcutaneous, intravenous, intramuscular or intrasternal
injection or infusion techniques (e.g., as sterile injectable ag. or non-aq. solutions or
suspensions); nasally such as by inhalation spray; topically, such as in the form of a
cream or ointment; rectally such as in the form of suppositories; or liposomally.

-26-
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or diluents may be administered. The compounds may be administered in a form
suitable for immediate release or extended release. Immediate release or extended
release may be achieved with suitable pharmaceutical compositions or, particularly in
the case of extended release, with devices such as subcutaneous implants or osmotic
pumps.

Exemplary compositions for topical administration include a topical carrier
such as PLASTIBASE® (mineral oil gelled with polyethylene).

Exemplary compositions for oral administration include suspensions which
may contain, for example, microcrystalline cellulose for imparting bulk, alginic acid
or sodium alginate as a suspending ageat, methylcellulose as a viscosity enhancer, and
sweeteners or flavoring agents such as those known in the art; and immediate release
tablets which may contain, for example, microcrystalline cellulose, dicalcium
phosphate, starch, magnesium stearate and/or lactose and/or other excipients, binders,
extenders, disintegrants, diluents and lubricants such as those known in the art. The
inventive compounds may also be orally delivered by sublingual and/or buccal
administration, e.g., with molded, compressed, or freeze-dried tablets. Exemplary
compositions may include fast-dissolving diluents such as mannitol, lactose, sucrose,
and/or cyclodextrins. Also included in such formnlations may be high molecular
weight excipients such as celluloses (AVICEL®) or polyethylene glycols (PEG); an
excipient to aid mucosal adhesion such as hydroxypropyl cellulose (HPC),
hydroxypropyl methyl cellnlose (HPMC), sodium carboxymethyl cellulose (SCMC),
and/or maleic anhydride copolymer (e.g., GANTREZ®); and agents to control release
such as polyacrylic copolymer (e.g., CARBOPOL 934®). Lubricants, glidants,
flavors, coloring agents and stabilizers may also be added for ease of fabrication and
use.

Exemplary compositions for nasal aerosol or inhalation administration
inclnde solutions which may contain, for example, benzyl alcohol or other suitable
preservatives, absorption promoters to enhance absorption and/or bioaveailability,
and/or other solubilizing or dispersing agents such as those known in the art.

Exemplary compositions for parenteral administration include injectable
solutions or suspensions which may contain, for example, suitable non-toxic,
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parcoterally acceptable dilnents or solvents, such as mamnitol, 1,3-butanediol, water,
Ringer’s solution, an isotonic sodium chloride solution, or other suitable disperzing or
wetting and suspending agents, including synthetic mono- or diglycerides, and fatty
acids, including oleic acid.

Exemplary compositions for rectal administration include suppositories
which may contain, for example, suitable nop-irritating excipients, such as cocoa
butter, synthetic glyceride esters or polyethylene glycols, which are solid at ordinary
temperatures but liquefy and/or dissolve in the rectal cavity to release the drug.

The effective amount of a compound of the present invention may be
determined by one of ordinary skill in the art, and includes exemplary dosage amonnts
for 2 mammal of from about 0.05 to 100 mg/kg of body weight of active compound
per day, which may be administered in a single dose or in the form of individual
divided doses, such as from 1 to 4 times per day. It will be understood that the
specific dose level and frequency of dosage for any particular subject may be varied
and will depend upon a variety of factors, including the activity of the specific
compound employed, the metabolic stability and length of action of that compound,
the species, age, body weight, general health, sex and diet of the subject, the mode and
time of administration, rate of excretion, drug combination, and severity of the
particular condition. Preferred subjects for treatment include animals, most preferably
mammalian species such as hvmans, and domestic animals such as dogs, cats, horses,
and the like, Thus, when the term “patient” is used herein, this term is intended to
include all subjects, most preferably mammalian species, that are affected by
mediation of p38 enzyme levels.

Compounds of formula (I), including the compounds described in the
examples hereof, have been tested in one or more of the assays described below and
have shown activity as inhibitors of p380/B enzymes and TNF-o.

Biological Assays
Generation of p38 Kinases
cDNAS of human p38a, B and yisozymes were cloned by PCR. These cDNAs
were subcloned in the pGEX expression vector (Pharmacia). GST-p38 fusion protein
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was expressed in E. Coli and purified from bacterial pellets by affinity %
chromatography using glutathione agarose. p38 fusion protein was activated by
incubating with constitutively active MKKS6. Active p38 was separated from MKK6
by affinity chromatography. Constitutively active MKK6 was generated according to
Raingeaud et al. [Mol. Cell. Biol., 1247-1255 (1996)].
TNF-g Production by L ted PBM

Heparinized buman whole blood was obtained from healthy volunteers.
Peripheral blood mononuclear cells (PBMCs) were purified from human whole blood
by Ficoll-Hypaque density gradient centrifugation and resuspended at a concentration
of 5 x 10%ml in assay medium (RPMI medium containing 10% fetal bovine serum).
50 ul of cell suspension was incubated with 50 ul of test compound (4X concentration
in assay medium containing 0.29% DMSO) in 96-well tizsue culture plates for 5
minutes at RT. 100 ul of LPS (200 ng/ml stock) was then added to the cell suspension
and the plate was incubated for 6 hours at 37°C. Following incubation, the culture
medium was collected and stored at -20°C. TNF-a concentration in the medium was
quantified nsing a standard ELISA kit (Pharmingen-San Diego, CA). Concentrations
of TNF-a and ICsp values for test compounds (concentration of compound that
inhibited LPS-stimunlated TNF-a production by 50%) were calculated by linear
regression apalysis.
p38 Assay

The assays were performed in V-bottomed 96-well plates. The final assay
volume was 60 /4 prepared from three 20 /4 additions of enzyme, substrates (MBP
and ATP) and test compounds in assay buffer (50 mM Tris pH 7.5, 10 mM MgCl,, 50
mM NaCl and 1 mM DTT). Bacterially expressed, activated p38 was pre-incubated
with test compounds for 10 min. prior to initiation of reaction with substrates. The
reaction was incubated at 25°C for 45 min. and terminated by adding 5 4 of 0.5 M
EDTA to each sample. The reaction mixtare was aspirated onto a pre-wet filtermat
using a Skatron Micro96 Cell Harvester (Skatron, Inc.), then washed with PBS. The
filtermat was then dried in a microwave oven for 1 min., treated with MeltilLex A
scintillation wax (Wallac), and counted on a Microbeta scintillation counter Model
1450 (Wallac). Inhibition data were analyzed by nonlinear least-squares regression
using Prizm (GraphPadSoftware), The final concentration of reagents in the assays
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are ATP, 1 zM; [+ P]ATP, 3 nM,; MBP (Sigma, ¥M1891), 2ug/well; p38, 10 oM;
and DMSO, 0.3%. :

TNF-g Production by LPS-Stimulated Mice
Mice (Balb/c female, 6-8 weeks of age, Harlan Labs; n=8/treatment group)
were injected intraperitoneally with 50ug/kg lipopolysaccharide (LPS; E coli strain
0111:B4, Sigma) suspended ip sterile saline. Ninety minutes later, mice were sedated
by COy:07 inhalation and a blood sample was obtained. Serum was separated and

_ analyzed for TNF-alpha concentrations by commercial ELISA assay per the

manufacturer’s instructions (R&D Systems, Minneapolis, MN).

Test compounds were administered orally at various times before LPS
injection. The compounds were dosed cither as suspensions or as solutions in various
vehicles or solubilizing agents.

Abbreviations
For ease of reference, the following abbreviations are employed herein,
including the methods of preparation and Examples that follow:

Ph = phenyl

Bz = benzyl

t-Bu = tertiary butyl
Me = methyl

Bt = ethyl

BtOAc = ethyl acetate

Boc = tert-butyloxycarbonyl

DCM = dichloromethane

DCE = 1,2-dichloroethane

DMF = dimethy} formamide

DMSO = dimethy] sulfoxide

TFA = trifluoroacetic acid

THF = tetrahydrofuran

HATU = O-(7-Azabenzotriazol-1-yl-N,N,N',N'-tetramethyluronim
hexafluorophosphate

KOH = potassium hydroxide

K2COs = potassium carbonato

POCl; =phosphorous oxychloride

BDC or EDCI = 1-(3-Dimethylaminopropyl)-3-cthylcarbodiimide hydrochloride
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DIPEA = diisopropylethylamine
HOBt= 1-hydroxybenzotriazole hydrate
m-CPBA = m-chloroperbenzoic acid
NaH = sodium hydride

NaOH = sodium hydroxide

Pd = palladium

Pd/C = palladium on carbon

min = minute(s)

L =liter

mL = milliliter

ML = microliter

8 = gram(s)

mg = milligram(s)

mol = moles

mmol = millimole(s)

meq = milliequivalent

RT or it = room temperature

ret. t. = HPLC retention time (minutes)
sat or sat'd = saturated

aq. = aqueous

TLC = thin layer chromatography

PCT/US2003/012426

HPLC = high performance liquid chromatography

RP HPLC = reverse phase HPL.C

LC/MS = high performance liquid chromatography/mass spectrometry

MS =mass spectrometry
NMR = nuclear magnetic resonance
mp = melting point

In the Examples, designations associated with HPLC data reflect the following

conditions:

a. Column: YMC ODSA S-5 5u C18 4.6 x 50 mm; Solvent: solvent A = 10%
MeOH/90% water/0.1% THF, and solvent B = 90% MeOH/10%water/0.1% THF;

Method: 4 min gradient;

b. Column: YMC 55 ODS 4.6 x 50 mm; Solvent: solvent A = 10% MeOH/90%
water/0.2% HaPO,, and solvent B = 90% MeOH/10% watez/0.2% HsPOq;

Method: 4 min gradient.

Methods of tion

Compounds of formula I may generally be prepared according to the following
schemes and the knowledge of one skilled in the art, and/or the methods described in
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US patent applications Serial Nos. 10/036,293 and/or 09/573,829, incorporated herein
by reference. In the schemes, the groups R1-Ry, X, Y, m, 11 and p are as described
herein for compounds of Formula (I). The reference to *B” is intended to encompass
an optionally-substituted cycloalkyl, heterocyclo, or heteroaryl ring in formula (1),

5 including without limitation the rings shown as:

;_;E;}%Rw). : ;T/\\G;\m». , and h—\yqu

Scheme 1

10

N N H H
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0 o] o
1 2 3

{

Commercially-available compound (1) can be reacted with oxalyl chloride
15 with heating and then concentrated in vacuo and reacted with an amine B-NH; in the
presence of a base, such as diisopropylamine, in an organic solvent, such as DCM to
yield compound (2). Compound (2) can be reacted with hydrogen in the presence of a
catalyst, such as Pd, in an alcoholic solvent, such as BtOH, at rt to afford compoumd
(3). Compound (3) can then be used as in Scheme 2 to produce compounds (8) of
20 Scheme 2.

-32-




WO 2003090912 PCT/US2003/012426

10

3-methyl-1-pymrole-2,4-diethyl ester can be reacted with chloramine in ether
to produce compound (4). Reacting compound (4) in formamide with acetic acid
produces compound (5). Compound (5) can be reacted with DIPEA and POCl, in
toluene to produce compound (6). Compound (6) can be reacted with DIPEA and
compound (3) in DMF to produce compound (7). Compound (7) can be reacted in
THF with NaOH to produce an acid intermediate which upon treatment with HOBt,
EDCI and the appropriate amine (NR;R o) in DMF produces compounds (8).

Compound (3) can be prepared by 1) reacting commercially-available 4-
amino-3-methylbenzoic acid and N-(terr-butoxycarbonyl)anhydride in THF to
produce a Boc-protected aniline intermediate; 2) reacting the aniline intermediate with
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(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride, HOBt, and DMF,
followed by addition of methoxyamine hydrochloride and DIPEA to produce a BOC-
protected N-methoxyamide intermediste; and 3) reacting that methoxyamide
intermediate in a solution of HCl in dioxane to produce compound (3) as a
hydrochloride salt. Alternatively, compound (3) can be prepared as shown in Scheme
1.

Scheme 3

ST T

R~y H.-J

A substituted hydroxamate (9) can be reacted with acid, snch as HCI, in
anhydrous MeOH, to afford compound (10). Compound (10) can be
reacted with an aq, base such KOH with heating to form compound (11). Compound
(11) is reacted with an amine B-NH; in the presence of a coupling reagent, such as
HATU, and a base such as diisopropylamine, in an organic solvent, such as N-
methylpyrrolidinone to afford compounds (12). Hydroxamate (9) can be prepared as
outlined in Schemes 1 and 2 and/or as shown in US patent application Serial No.
10/036,293.
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Commercially-available compound (13) can be reacted with a sulfonyl
chloride in the presence of a base, such as TEA, in an organic solvent, such as DCM
to yield compound (14). Reaction of compound (14) with hydrogen in the presence
of a catalyst, such as Pd in a solvent, such as MeOH, yields compound (15). Reaction
of compound (15) with chloride (6) (see scheme 2) in an organic solvent, such as
DMF, at 1t affords compound (16).

Reaction of compound (16) with aq. KOH with heating affords compound
(17). Compound (17) can be reacted with an amine R;NH; in the presence of a
coupling reagent, such as EDCI, and a base such as diisopropylamine, in an organic
solvent, such as DMF to afford compound (18).

Scheme 5
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8 (see scheme 2) "

Chloropyrrolotriazine (6) (see Scheme 2) can be reacted with an aniline (13)
(e.g., see Scheme 4) in anhydrous DMF at 1t to afford compound (19). Reaction of
5 compound (19) with an aq. base such as NaOH with heating affords compound (20).
Compound (20) can be reacted with an amine R,NH: in the presence of & coupling
reagent, such as HOBt, with or without a base such as diisopropylamine, in an organic
solvent, such as DMF to afford compound (21). Compound (21) can be reacted with
hydrogen in the presence of a catalyst, such as Pd/C, in an organic solvent, such as
10 MeOH to afford compound (22). Reaction of compound (22) with an isocyanate in an
organic solvent, such as DCE affords compound (23). ®

Scheme 6
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25 6 (see scheme 2)

Cominercially-available compound (13), can be reacted with carbonyl
diimidazole and an amine B-NH; in an organic solvent, such as DCE, to yield
compound (24). Reaction of compound (24) with hydrogen in the presence of a
catalyst, such as Pd, in an alcoholic solveat such as EtOH affords compound (25).
Reaction of (25) with chloride (6) in an organic solvent, such as DMF, affords
compound (26). Reaction of (26) with aq. NaOH with heating affords product (27).
Product (27) can be reacted with an amine R{NH: in the presence of a coupling
reagent, such as EDCI, and a base such as diisopropylamine, in an organic solvent,
such as DMF to afford compound (28).

Scheme 7
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Scheme 7 shows methods for making compounds (42) (see scheme 2), wherein
Rg is amino (4b), halogen (4c), or cyano (4d). Glycine ethyl ester (29) can be added to

5 an alkyl alkoxy methylene cyanoacetate at from rt to 80°C to obtain compound (30).
Compound (30) is cyclized to form pyrrole (4b) upon treatment with a strong base,
such as lithium bexamethyldisilazane, at from —78°C to 1t in an organic solvent such
as THF. Pyrrole (4b) can be converted to a halide using sodium nitrite in an organic
solvent, such as DMF, and a halide source, such as CuBr to yield compound (4c).

10 Compound (4c) can be converted to compound (44) using CuCN in an organic solvent
such as NMP at clevated temperatures. Alternatively, compound (4b) can be directly
converted to compound (4d) using sodium nitrite in an organic solvent, such as DMF,
and a cyanide source such as CuCN. Compounds (4a)-(4d) can be used as described
in previous schemes (e.g., Scheme 2), to form compounds of Formula (T) herein.

15

Scheme 8
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Acetone
32 33
(Ra)m\
™
B 4@ (Rs)n\ D—Y—n
\ | 5 Y-B 0 =
T omm Ry N-n?
34 DMF 35
5 Reduction of the ester group of pymrolotriazine S (see Scheme 2) with a

)

suitable reducing agent such as LAH in an aprotic organic solvent such as THF
produces the alcohol (31). Alcohol (31) is oxidized to the aldehyde (32) with a
suitable oxidant, such as Jones Reagent. Aldehyde (32) is reacted with a suitable
organometallic reagent (such as phenylmagnesium bromide) to afford an intermediate
10  secondary alcobol product that is subsequently oxidized to ketone (33) with a suitable
oxidant, such as Jones Reagent. A chlorinating agent, such ag POC, is used to
convert (33) to chloride (34). Chloride (34) is reacted with an aniline in a suitable
solvent, such as DMF, at rt or elevated temperature to provide product (35), a

compound of formmla (I).

15
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39

Coupling of compound (6) (see Scheme 2), with the appropriate amino
benzoic acid in DMF affords compound (36). Reduction of the ester group of
compound (36), with a suitable reducing agent such as DIBAL-H in an aprotic organic
solvent such as THF produces the alcohol (37). Alcohol (37) can be reacted with an
amine RNH3 in the presence of a coupling reagent, such as BOP, in an organic
solvent, such as DMF, to afford the product (38). Product (38) is oxidized to aldehyde
(39) with a suitable oxidant, such as MnO,, in an organic solvent such as THF.
Aldehyde (39) is reacted with a suitable organometallic reagent (such as
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phenylmagnesinm bromide) to afford an intermediate secondary alcohol product that
is subsequently oxidized to the ketone (40) with a suitable oxidant, such as PCC.

In addition, other compounds of formula I may be prepared using procedures
generally known to those skilled in the art. In particular, the following examples
provide additional methods for the preparation of the compounds of this invention.

The invention will now be further described by the following working examples,
which are preferred embodiments of the invention. HPLC purifications were done on
C18 reverse phase (RP) columns using water MeOH mixtures and TFA as buffer
solution. These examples are illustrative rather than limiting. There may be other
embodiments that fall within the spirit and scope of the invention as defined by the
appended claims.

Example 1
H;C
H
Bc BN N\y
o] N o
= N
/0 \ N‘N/)
HsC
Step A:
H3C

| | :
HaN N
o \V (1A)

To a solution of 3-amino-4-methylbenzoic acid (5.12 g, 33.9 mmol, 1.0 eq.), EDC
(9.97 g, 52.0 mol, 1.5 eq.) and 4-(dimethylamino)pyridine (0.89 g, 7.3 mol, 0.2 eq.) in DMF
(100 mL) at 0°C was added cyclopropylamine (4.0 mL, 57.7 mol, 1.7 eq.) dropwise. Afier
stirring for 15 min , the cold bath was removed, and the reaction mixture was stirred at rt
overnight. Volatiles were removed at 50°C under reduced pressure. The residue was diluted
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with water and extracted with DCM (3x). The organic layers were combined, dried over
sodium sulfate, and concentrated in vacuo to give an oil. Silica gel chromatography using
DCM:MeOH (20:1) afforded compound 1A as a yellow oil (6.98 g, 108 % yield). HPLC Ret.
t. = 0.637 min.; LC/MS (M+H)* = 191.09".

Step B:
Hc &
o N
/0 X N"N')
HyC (1B)

To a snspension of the starting oxopyrrolotriazine (3.00 g, 13.6 mmol) in
toluene (45 mL) was added dropwise phosphorus oxychloride (1.90 ml, 20.4 mmol)
and N .N-DIPEA (2.37 mL, 13.6 mmol) successively at it. The resulting mixture was
beated at reflux for 36h, allowed to cool to rt, and then poured into an ice-cold
mixture of sat’d sodium bicarbonate solution (150 mL) and toluene (60 mL). The
organic layer was separated and the aqueous layer extracted with toluene (3 x 50 mL).
The combined extract was washed with sat’d sodium bicarbonate solution and brine
and dried over anhydrous MgSO,." Evaporation of solvent in vacuo afforded
compound 1B (3.26 g, 100% yield) as a yellow solid.

Step C: Example 1

A solution of products 1A (1.60 g, 8.40 mmol, 1.6 eq.) and 1B (1.30 g, 5.40 mmol,
1.0 eq.) in DMF (13 ml) was stirred at rt overnight. Water was added and the precipitate
collected by filtration, washed with water, and dried. Trituration with diethy] ether afforded
Example 1 (1.70 g, 80% yield) as an off-white solid. HPLC Ret. t. = 3.190 min.; LC/MS
M+H)* =394.31".
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A solution of Example 1 (0.86 g, 2.20 mmol, 1.0 eq.) in THF (4.0 mL) and 1 N
5 aqueous NaOH (9.0 mL, 4.1 eq.) was stirred at 60°C overnight. After cooling tort, the
reaction mixture was concenirated in vacuo but not to dryness. To the solution at 0°C was
added 1 N aqueous hydrochloric acid until it was acidic and the precipitate was collected and
dried to afford crude Example 2 (0.51 g, 64.0 % yield). HPLC Ret. t. = 2.400 min.; LC/MS
(M+H)* =366.06". The filtrate was then extracted with EtOAc (3x) and the organic layers
10 were combined, dried over sodium sulfate, and concentrated in vacuo to give Example 2
(0.035 g, 4.4 % yield).

Example 3

15 HsC

A solution of Example 2 (0.026 g, 0.071 mmol, 1.0 eq.), EDC (0.021 g, 0.11 mmol,
1.5 eq.), HOBt (0.015 g, 0.11 mmol, 1.5 eq), n-butylamine (0.015 mL, 0.15 mmol, 2.1 eq.)
and DIPEA (0.040 mL, 0.23 mmol, 3.2 eq.) in DMF (0.20 mL.) was shaken at rt overnight.
20 'Water (1 mL) was added and the precipitate collected by filtration, washed with water, and
dried to give Example 3 (0.021 g, 70% yield); HPLC Ret t. = 2.883 min.; LC/MS (M+H)* =
421.18*,
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Compounds having the foromila (Id), above, wherein R4 has the values listed in
the following Table, were prepared following the same procedure described for
Example 3, using the appropriate amine in place of a-butylamine.

10

Ex. # Rq M+H)* |HPLCRett

(min)

4 39330  |229°
HC

5 H-"}_i 40721 |251°
B,C

6 G, : 469.35 3,08°

7 ~/§§ 40721 2.56*
HyC

8 f;l 42118  |2.88

HyC

9 ¥, 42317 |222°

HyC-0
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P

rcrmszoosmm%

10 {f 49526 222*
N
o
11 513.15 316"
4]
at
12 t 2( 405.07 234"
14 » CHs 379.17 2.05
15 /\ 478.17 1.61°
o Nﬁ
\_/
16 P/% 42320 203"
HO
17 HC, 42122 274
mcff
18 HO— 48592 2 68"
19 499.59 2.89"
[ 1]
20 456.19 1.74"
W
21 456.18 1.67"
.
\ N
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\ /

les 23-24
HyC
H
ma: : TN\V
HsC
\ []
I

(Ie)

Compounds having the formula (le), above, wherein R4 has the values listed in
the following Table, were prepared following the same procedure described for
Example 3, using piperizinylamine and morpholinylamine in place of n-butylamine.

10

Ex.# |Rs (M+H)" | HPLCRet.t
(min)
23 b 433.12 2.73"
24 b 435.44 2.08"
O

Examples 25-27
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'--..\N

Re~NH (I)

Compounds having the formnla (If), wherein R4 has the values listed in the
Table provided below, were prepared following the same procedure described for
Examples 1 through 3, using the appropriate amine in place of n-butylamine, and in
place of cyclopropylamine in Step 1A, (£)-frans-ethoxycyclopropylamine, which was
prepared following Steps A-D, below.

Step A: -

)]
BC 0 O rsa)

To a well stired mixture of ethyl vinyl ether (47.9 mL, 0.500 moL) and Rhodium (TI)
acetate dimer (0.221 g, 0.500 mmol) in diethyl ether (10 mL) was slowly introduced ethyl
diazoacetate (10.5 mL, 0.100 mol) in diethy] ether (30 mL) via a syringe pump at 1t over 8
hours. The insoluble material was removed by filtration through Celite, and the excess ethyl
vinyl ether and solvent were evaporated in vacuo. The residue was distilled in vacuo to give
product 25A (10.3 g, 65% yield) as a colorless oil which was a mixture of cis and trans
isomers in a ratio of approximately 1:1.

Step B:
o

HOJJL‘A/O\/CH3 (25B)

To a solution of product 25A (10.3 g, 65.4 mmol) in MeOH (200 mL) was added a
solution of NaOH (7.85 g, 196.2 mmnol) in one portion, and the resnlting solution was heated
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at reflux for 5 h. The mixture was concentrated under vacuum. The residue was acidified
with 6 N HCl to pH = 2 and extracted with EtOAc (5x). The combined organic phase was
dried over MgSO,4. Evaporation of solvent in vacuo gave product 25B (8.46 g, 99% yield) as
a colorless oil which was a mixture of cis and trans isomers in a ratio of approximately 1:1.

H
HBC._0_ N 0
Y A
BC o (25C) -

A mixture of product 25B (1.00 g, 7.68 mmol), diphenylphosphoryl azide (1.82 mL,
8.44 mmol), and TEA (1.18 ml, 8.47 mmol) in anhydrous +~-BuOH (30 mL) was heated at
90°C for 27 h. The volatiles were evaporated in vacuo. The regidone was diluted with 10%
Na;COj3 solution (30 mL) and extracted with diethyl ether (4 x 30 mL). The combined
organic phase was washed with brine, dried over MgSOy, and the solution was concentrated
in vacuo. Silica gel chromatography (40% Et2O/hexane) of the residue afforded product 25C
(0.901 g, 58% yield) as a colorless oil which was a mixture of cis and zrans isomers in a ratio
of approximately 15:835 in favor of trans isomer.

Step D:

A mixture of product 25C (0.881 g, 4.38 mmol) and 1 N HCI (20 mL) was heated at
reflux for 5 h. After it was allowed to cool to rt, the mixture was extracted with dietiryl ether.
The aqueous layer was adjusted to pH = 11 with I N NaOH solution, and then extracted with
diethyl ether (4x). The combined organic phase was dried over MgSO4 and evaporation of
the solvent gave (1)-trans-cthoxycyclopropylamine (0,224 g, 50% yicld) as a slightly yellow
oil.

Ex. # : M+ HPLC Ret. t.
(min)
25 437.23 2.29"
w7
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“l‘:>_é 451.24
HsC

2.44"

27

BG, ? 513.23

2.92"

l;nmple 28

BC
H
n,c“":]rN
(4] 0O H

o NN

HC,
:r-”rm\ ‘1!/l

"' -]

7

To a solution of Example 27 (30.0 mg, 0.0585 mmol) in DCE (6 mL) was added BBy
at 0°C. The resulting mixture was stirred at rt for 20 min., then quenched with water. The
mixture was adjusted to pH =9 with sat’d NaCO, solution and extracted with EtOAc (3x).
The combined organic phase was washed with brine and dried over MgSO,. The solution
was concentrated under vacuum and silica gel chromatography (6% MeOH/CHCl3) of the
residue afforded Example 28 (3.2 mg) as a white solid. HPLC Ret. t = 3.09 min. (b);
LC/MS (M+H)* = 485.38".
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HyC

Compounds having the formula (Tg), wherein B has the values listed in the
Table provided below, were prepared following the same procedures described for
5 Examples 1 and 3, using an appropriately-substituted cyclopropyl amine in Step 1A
and ethylamine in place of n-butylamine.

Ex. # M+ H)" HPLC Ret. L

(min)

B
2 |2 X 469.50 3.02*
H

30 g ll 411.22 2.26"
B r

Example 31
10
ByC
N
0 S 0 .
\
N

Step A:
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Compound 31A was prepared following the procedures described in US patent
application Serial No. 10/036,293, assigned to the present assignee, which is
incorporated herein by reference.

Lh

Step B:
A mixture of compound 31A, 3-aminoizoxazole (0.30 mL, 4.06 mmol), benzotriazol-
1-yloxytris(dimethylamino)phosphonium hexafluorophosphate (0.720 g, 1.63 mmol), and N-
10 methylmorpholine (0.54 mL, 4.91 mmol) in DMF (4 mL) was heated at 65°C for two days.
The mixture was diluted with BtOAc and washed with water (2x), 109% NaxCOs solution, and
brine. The solution was concentrated in vacuo and the product isolated by preparative HPLC.
HPLC Ret. t = 2.48 min. (a); LC/MS (M+H)* = 434.11".

15 les 32-38

Compounds having the formnla (Ig), above, wherein B has the values listed in
the Table provied below, were prepared following the same procedures described for
Example 31, using ethylamine in place of propylamine to make the starting compound
and in Step B, an appropriate aminoheteroaryl in place of aminoisooxazole.
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Ex. # B o + B HPLC Ret. t.
(min)
32 }rD 436.36 265
33 }-' 492.62 3.66°
3
H
34 }r : 450.19 3.01
3
35 }-'D 420.14 2.52°
36 }-' 437.13 2.65°
)
37 )rD 42025 2.23%
38 }fn 41922 2.32°
H
Example 39
HC
x
IV
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Step A:
BCc 9
no\_él/“\m
L~

To a solution of LAH (13.7 g, 362 mmol) in THF (800 mL) was added ester
me O

° =" “NH
\~, J
having the formula O N” (8 g, 36.2 mmol) in several portions at rt. The
reaction mixture was beated to reflux for 30 min., then cooled to rt, carefolly
quenched by being poured into ice water (1 L), and stirred rapidly for 1 h. The
mixture was extracted with BtOAc and the combined extracts were washed with brine,
dried over MgSOQy, filtered, and concentrated to give compound 39A (5.60 g, 86%).

(35A)

Step B:
H;C o

L

N (39B)

To a suspension of compound 39A (1.0 g, 5.58 mmol) in acetone (80 mL) at
0°C was added Jones Reagent (1.9 mL) dropwise. The reaction was stirred at 0°C for
1h, then carefully quenched with 2-propancl. Sat'd ag. sodium bicarbonate (100 mL)
was added, and the mixture was extracted with EtOAc (5x100 mL). The combined
extracts were washed with sat'd ag. sodium bicarbonate (1x100 mL), water (1x 100
mL), and brine (1x 100 mL), then dried over MgSOy, filtered, and concentrated to
afford compound 39B (647 mg, 65%). HPLC ret, t. (min): 1.50, MW: 177.16,
LCMS[M+H]'= 178.

Step C:

-53-
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To a solution of compound 39B (600 mg, 3.39 mmol) in THF (80 mL) at 0°C
was added phenylmagnesium bromide (3M, 2.94 mL, 8.8 mL) dropwise over 5 min.
After stirring for 30 min at 0°C, the reaction was warmed to rt over 1 h and quenched
with sat’d aq. ammonium chloride. ‘The mixture was extracted with EtOAc and the
extracts were dried, filtered, and concentrated to afford the benzylic alcohol
intermediate. The crude benzylic alcohol was dissolved in acetone (50 mL) and
cooled to 0°C. Jones Reagent (1 mL) was added dropwise and the reaction was stirred
at 0°C for 1h, then carefully quenched with 2-propanol. Sat'd ag. sodium bicarbonate
(50 mL) was added and the mixture was extracted with EtOAc (4x50 mL). The
combined extracts were washed with sat’d aq. sodium bicarbonate (1x50 mL), water
(1x50 mL), and brine (1x 50 mL) before being dried over MgSO,, filtered, and
concentrated to afford compound 39C (563 mg, 66% over 2 steps). HPLC ret .t.
(min): 2.82, MW: 253.26, LCMS{M-+H]'= 254.

Step D:

(39D)

Ketone 39C (152 mg, 0.6 mmol) was placed in POCl; (5 mL) and heated to
100°C for 1.75 h. The reaction was cooled to 1t and the excess POCl; was evaporated
under vacuum. The residue was dissolved in anhydrous DCM (10 mL) and added
dropwise to a rapidly stirred solution of sat'd aq. sodium bicarbonate (50 ml) and
DCM (50 mL) at 0°C. The mixture was stirred for 1 h, then the aqueous phase was
extracted with DCM (3x50 mL). The organic phases were washed with sat’d aq,
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sodium bicarbonate (1x50 mL), water (1x50 mL), and brine (Ix 50 mL), then dried
over MgSO;, filtered, and concentrated to efford the chloride 39D (163 mg, 100%).

Step E:

5 To a solution of the chioride 39D (31.5 mg, 0.116 mmol) in DMF (1 mL) was
added 3-amino-N-cyclopropyl-4-methyl-benzamide (compound 1A) (44 mg, 0.23
mmol) and the solution was heated to 60°C for 3 h. Water (5 mlL) was added to
precipitate the product, which was collected by filtration, washed with water, and
allowed to air dry to give Example 39. HPLC ret t. (min); 3.34, MW: 425.4?,

10 LCMS[M+H]'=426.

(Th)
15
Compounds having the formula (Jh), wherein Y and B have the values listed in
the Table provided below, were prepared following the same or similsr procedure as
described above for Exaruple 39, using the appropriate amine in step E.

20
Ex. No. Y B MW HPLC MS
ret. time | (M+H)+
(mnin.)

40 -C(=0)NH~ p | 564.62 3.87 565
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41 —C(=O)NH- —-CO,CH,3 44347 325 444

42 | -NHC(=0)- | & . | 56462 | 350 565

Example 43
HyC
N
me BN =N
9 3 =" N o L’o
\ "*n’J

Step A:

(43A)

10 To a solution of compaound 39D (60 mg, 0.221 mmol) in DMF (1 mL) was
added 3-amino-4-methyl-benzoic acid (66.8 mg, 0.442 mmol) and the solution was
heated to 60°C for 3 h. Water (5 mL) was added to precipitate the product, which was
collected by filtration, washed with water, and allowed to air dry to give compound
43A (75 mg, 88%). HPLC ret. t. (min): 3.38, MW: 386.41, LCMS[M+H]"= 387,

-56-



WO 2003/090912 PCTMSMMIH)V% v\

Step B:
To a solution of the acid 43A (30 mg, 0.078 mmol) and HATU (44 mg, 0.117
mmol) and DIPEA(17 pL, 0.1 mmol) in DMF (0.5 mL) at rt was added 3-amino-

5 isoxazole. The reaction was stirred at rt for 1 h, and water (5 mL) was added to
precipitate the product, which was collected by filtration, and purified by preparative
HPLC to afford Example 43. HPLC ret. t. (min): 3.39, MW: 452.48, LCMS[M+H]'=
453,

10 Example 44

Step A:

(44A)
15
To a solution of the compound 39B (160 mg, 0.90mmol) in THF (10 mL) at

0°C was added 6-methyl-2-pyridylmagnesium bromide (0.25M, 14.4 mL, 3.6 mM)
dropwise over 5 min. After stirring for 30 min at 0°C, the reaction was warmed to rt
and stirred for 16 h. Additional aliquots of 6-methyl-2-pyridylmagnesium bromide

20 were added to complete the conversion of the starting material and the reaction was
quenched with sat’d aq. ammonium chloride. The mixture was extracted with EtOAc
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and the extracts were dried, filtered, and concentrated to afford a reddish brown semi-

solid material. This material was dissolved in acetone (10 mL) and cooled to 0°C.
Jones Reagent (0.4 ml.) was added dropwise and the reaction was stirred at 0°C for
1h, then carefully quenched with 2-propanol. Sat'd aq. sodium bicarbonate (15 mL)
was added and the mixtare was extracted with EtOAc (4x20 mL). The combined
extracts were washed with sat’d aq, sodium bicarbonate (1x20 mL), water (1x20 mL),
and brine (1x 20 mL), then dried over MgSO,, filtered, and concentrated to afford
compound 44A (145 mg, 60% over 2 steps).

Step B:

(44B)

Ketone 44A (75 mg, 0.28 mmol) was placed in POCl; (4 mL) and heated to
100°C overnight. The reaction was cooled to rt and the excess POCl; was evaporated
under vacouun. The residue was dissolved in anhydrous DCM (10 mL) and added
dropwise to a rapidly stirred solution of sat’d aq. sodium bicarbonate (50 ml) and
DCM (50 mL) at 0°C. The mixture was stirred for 1 b, then the aqueous phase was
extracted with DCM (3x50 mL). The organic phases were washed with sat’d aq.
sodium bicarbonate (1x50 mL), water (1x50 mL), and brine (1x 50 mL), then dried
over MgSO,, filtered, and concentrated to afford the chloride 44B (64 mg, 79%).

Step C: Example 44

To a solution of compound 44B (53 mg, 0.18 mmol) in DMF (0.5 mL) was
added compound 1A (84 mg, 0.44 mmol) and the solution was heated to 60°C for 2 h.
Water (5 mL) was added to precipitate the product, which wes collected by
.58-
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Example 69

5

10

Step 1, Intermediate A:

To a 1t solution of 3-fluoropyridine (5.0 g) in dichloromethane (25 mL) and
30% aqueous hydrogen peroxide (10 mL) was added methyltrioxorhenium (25 mg)
and the resulting mixture was stirred overnight. Manganese oxide (25 mg) was added
and the solution was stirred at rt for an additional hour. Sodium chloride was added to
saturate the aqueons portion and the layers were separated. The aqueous portion was
extracted with additional dichloromethane (3 x 100 mL) and the combined organic

-64-
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extracts were dried over anhydrous sodium sulfate, filtered, and concentrated in vacuo 'b
to provided a light yellow oil which solidified upon standing to afford product A as a
light yellow solid (4.92 g, 84%). HPLC Ret. Time: 0.30 min.

Step 2, Intermediate B:

To solution of intermediate A (2.85 g, 25.2 mmol) in dichloromethane (25 ml)
at 1t was added trimethylsilylcyanide (10.0 mL, 75.6 mmol) and the mixture was
refluxed for 10h. After cooling to rt, saturated aqueons sodium bicarbonsate solution
(30 mL) was added and the reulting mixture was extracted with dichloromethane (3 x
150 mL). The combined organic extracts were dried over anhydrous sodium sulfate,
filtered, and concentrated in vacuo to provided a light brown oil (4.60 g) as the crude
product. This material was purified by flash columnn chromatography on &ilicas gel
eluting with 30% ethyl acetate in hexane to provide a light tan oil which solidified
upon standing to give product B as a light tan solid (2.48 g, 84). HPLC Ret. Time:

1.03 min.

Step 3, Intermediate C:
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To intermediate B (1.40 g) in ethanol (50 ml) were successively added 10%
5 palladium on carbon (500 mg) and concentrated hydrogen chloride (2.9 ml) and the
msulﬁn_gmixmrewasshlkmundﬂ'hydmgen(mpsi)forZOh. The solution was
filtered through a bed of celite and the filtrate was concentrated in vacuo to give 1.830
g of product C as a white solid. HPLC Ret. Time: 0.19 min,

10
Step 4, Title compound:

A mixture of intermediate D (40 mg, 0.11 mmol), EDAC (25 mg, 0.13 munal),
and HOBt (16 mg, 0.12 mmol) in 0.3 ml. of anhydrous DMF was stirred at rt for 2 hr
15  then the amine hydrochloride C (0.13 mmol) and Hunig’s base (38 uL, 0.22 mmol)
were successively added. After stirring overnight at rt, the crude reaction mixture was
subjected to purification by reverse-phase preparative HPLC to give the title
compound.
Example 70 and 71
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Example 70 and 71 were prepared in the same manner as described for Example 23-

24.

Ex. Ry M + B)* HPLC Ret. t.
(min)
70
/O\/\§ 4373 2.19
7 ? 393.2 2,
H,C— ¢ 04
5 Example 72
N NV
—~m e
S

Step 1, Intermediate F:

-67-
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To intermediate E (10.0g, 45.2 mmol) in POCl, (30 mL) at rt under argon was
slowly added anhydrous DMF (7.0 mL, 90.4 mmol) and the resulting mixture was
5  heated at 95°C for 15 hours. After cooling to rt, the contents were slowly poured into
a well-stimed mixture of 1 L of saturated ag. sodium bicarbonate solution and 200 mL
of crushed ice. After allowing the heterogeneous shunry to stir at 1t for 2.5 b, the
mlﬁngwﬁdwmﬂwtedbymmmﬂmﬁonmdtl;esoﬁdwaswuhdwithtwo
150 mL portions of water then allowed to partially dry in the funnel. The solid was
10 finally washed with two portions of dichloromethane (100 mL each) and the resalting
organic filtrate was dried over anhydrous sodium sulfate and concentrated in vacuo to
provide product F as a yellow solid (5.35 g, 47%) which was used directly without

further purification. HPLC Ret. Time: 2.96 min.

15 Step 2, Intermediate G:

20 Intermediate F (3.19 g, 11.9 mmol) and the comesponding aniline
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hydrochloride (3.52g, 15.5 mmol) in 40 mL of anhydrous DMF were stirred at 1t
ovemnight then diluted with 200 mlL of water and 30 mL of saturated aqueous sodium
bicarbonate solution. After stirring at rt for 1h, the resulting solid was collected by
vacuum filtration, washed with water, and dried in vacuo to afford product G as an
orange solid (4.2 g, 84%) which was used directly without further purification. HPLC
Ret. Time: 2,97 min. MH* = 422.1 (m/2).

Step 3, Title Compound:

To intermediate G (0.8 g, 1.90 mmol) in anhydrons THF (10mL) at 1t under
argon’ were sucuessivgly added 1-methylpiperazine (0.24 g, 2.47 mmol) and
NaBH(OAc) (1.21 g, 5.70 mmol) followed by stirring at rt for 3 hour. The reaction
mixmrewasqumchedbyaddiﬁonofSOmLofmcthanolfollowedbystirringforan-
additional hour at rt then concentrated and partitioned between 50 mL of saturated
aqueous sodium bicarbonate solution and 200 mi of ethyl acetate. The layers were
separated and the aqueous portion was saturated with sodium chloride and extracted
with additional ethyl acetate (4 x 100mL ). The combined organic extracts were dried
over anhydrons sodium sulfate and concentrated in vacuo to give the title compound

as a light yellow solid (1.02 g, yicld 89%). HPLC Ret. Time: 2.25 min. MH* (m/z)

506.2.
Examples 73-80
The following compounds were prepared in the same manner as described for
Example 72.
Example ~° = Structure retention time MH+
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Examples 81-83
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Step 1, Intermediate H:

5 To compound 4 (0.80 g, 1.67 mmol) in methanol (10mL) at rt was added 6N
aqueous sodium hydroxide solution (1.8 mL, 10.8 mmol) and the mixture was
refloxed for 20b. After cooling to rt, the methanol was removed in vacuo and the
mixture was brought to pH 6 with 1N HCI and freeze dried to give 1.02 g of the crude
product H as a pale yellow solid containing residnal sodium chloride. This material

10  was used without further purification in the subsequent reaction. HPLC Ret. Time:
1.65min. MH" (m/z) 478.14.

Step 2, Title Compounds:

15
Intermediate H (40 mg, 0.083 mmol), EDAC (25 mg, 0.13mmol), and HOBt (16 mg,

0.12 mmol) were stirred at rt for 2 br then the corresponding amine RNH; (0.13
mmol) and Hunig’s base (38 pL, 0.22 mmol) were succesively added followed by
stirring overnight at rt. The resulting mixture was subjected to reverse-phase

20 preparative HPLC to obtain the title compounds.
Ex. Structare retention time MH+

71-
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81 : 143 4912

82 1.61 505.2

83 1.82 518.2
Examples 84-86

5 Examples 84-86 were prepared from intermediate H as follows:

Intermediate H (40 mg, 0.083 mmol), EDAC (25 mg, 0.13mmol), and HOBt (16 mg,
0.12 mmol) were stirred at 1t for 2 hr then the corresponding alcohol ROH (1 mL) and
Hunig's base (38 uL, 0.22 mmol) were succesively added followed by stiring
overnight at it. The resulting mixture was subjected to reverse-phase preparative

10 HPLC to obtain the title compounds.

Example Structuore retention time MH+
84 2.00 4923
85 2.54 520.6
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Example 87
I )\ N,
N
0 N o
ne{ NN I

To a solution of aldehyde [Example 47] (0.040 g, 0.114 mmol) in DMF (1

mL) at rt was added 2-chloroquinoxaline (0.0188 g, 0.114 mmol), sodium hydride
(0.0054 mg, 0.138 mmol), N,N’-dimethylimadizolium iodide (0.084 mg, 0.038

10 mmol), and p-toluenesulfinic acid, sodium salt (0.008 mg, 0.044 mmol). After
stirring overnight at rt, the solution was beated to 80°C and additional portions of
N,N’-dimethylimadizolium iodide and sodium hydride were added. After 1 h the
reaction was cooled to rt and water was added. The resulting precipitate was collected
and further purified by preparative reverse phase HPLC to afford the title compound

15 (0.003 g). ). HPLC ret. t. (min): 3.61, MW: 477.5, LCMS[M+H] "= 478.

Example 88

-73-
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Step A:

TN

S NN

Qa \ N"'NJ

(88A)

To Example 2 (500 mg) was added thionyl chloride (6 mL) at it After stirring
for 30 min at rt, the thionyl chloride was evaporated under reduced preasure affording -
10 88A as a white solid (HC1 Salt, 580 mg)

Step B:
To a solution of acid chloride 88A (0.020 g, 0.048 mmol) and anisole (0.026
mL, 0.238 mmol) in 1,2-dichloroethane (1 ml) at 0°C was added alurnimum
15 tichloride (0.0095 g, 0.071 mmol). After 2 hr at 0°C the solution was warmed to rt
and additional alnminum trichloride (0.140 g) was added. After stirring at rt
ovemight, the reaction was quenched with water (0.2 mL) and the solvent was
evaporated. The residue was recrystallized from a minimum of methanol/water and
collected by filtration to afford the title compound (0.0065 g). ). HPLC ret. t. (min):
20 3.29, MW: 455.5, LCMS[M+H]'= 456.
89-96
The following compounds were obtained in a manner similar to Example 88.

~74-
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HPLC ret. t
Ex Structure MW (min) M5 (MH4)
89 Q}@‘V 4645 3.00 485
80 Jb‘garv 4145 2.84 415
91 33;5]31'\7 4285 3.08 429
92 ﬁ.ﬁ' 478.6 3.19 478
03 Q““lgj“\' 4285 2.68 429
94 (IE'hglrv 478.6 2.80 478
95 32;50]’\7 4155 2.04 418
06 &va 4145 2.49 415
Example 97
5

&
S

=
I\
-

-75-
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Step A:

M'O‘u’\,

(974)
A mixture of 3-fluoronitrobenzene (10.0 g, 71 mmol), morpholine (27 mL), and
DMSO (118 mL) was stirred at 110°C for 36 h then cooled to rt and poured into 800
mL of water. The resulting mixture was stirred for 20 min and the solid was collected
by vacuum filtration and dried in vacuo to afford 13.6 g (92%) of 97A as a bright |
yellow solid. ). LCMS (M+H") =209.1. HPLC Ret. time: 1.48 min.

Step B:

M’Ou’\l

Lo
(97B)

To a slurry of 97A (13.6 g, 65 mmo]) in methanol (225 mL) at rt were
successively added ammonium formate (20.5 g, 326 mmol) and 10% palladium on
charcoal (2.0 g) and the mixmure was stirred at 1t for 48 h. The resulting mixture was
filtered through a pad of celite and the clear filtrate was concentrated in vacuo and the
resulting residue was partitioned between water (50 mL) and ethy] acetate (150 mL).
The layers were separated and the aqueous portion was extracted with additiona] ethyl
acetate (2 x S50 mL). The combined extracts were washed with brine (50 mL), dried
over anhydrous sodivm sulfate, filtered, and concentrated in vacuo to afford 10.8 g
(93%) of 97B as a tan solid. LCMS (M+H") = 179.2.

-76-
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Step C:

ih

010

To a slurry of 2.0 g (4.2 mmol) of the compound

N,_t;z:lrm

H (97C¥*) (synthesized as described in WO 02/40486)
in 12 mL of anhydrous methanol was added 18 mL of a 4 N solution of anhydrous
10  hydrochloric acid in dioxane at room temperature. The resulting clear solution was
stirred at room temperature for 16 h and the reaction mixture was concentrated in
vacuo. The resulting oil was dissolved in 16 mL of 1.5 N aqueous potassium
hydroxide solution and heated to 50°C for 3 h. After cooling to room temperature,
the mixture was diluted with 50 mL of water and 10% aqueous hydrochloric acid was
15  added ontil pH was approximately 3 or 4. The resulting precipitated product was
collected by vacunm filtration and washed with S0 mL of water and dried in vacuo to
afford 1.47 g (99%) of 97C as a white solid. An analytical sample of 97C was
prepared by recrystallization from 10% aqueous acetonitrile. 'H NMR (CDyOD): &
8.21 (br s, 1H), 8.11 (br s, 1H), 7.89-7.91 (m, 2H), 7.67 (br s, 1H), 7.44 (d, 1H), 3.40
20 (q, 21), 2.86 (s, 3H), 2.36 (s, 3H), 1.25 (s, 3H). LCMS (M+H") = 354.2. HPLC: 2.24

min.
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StepD: Title Compound
A mixture of 97C (40 mg, 0.11 mmol), HATU (65 mg, 0.17 mmaol), diisopropylamine
(20 L, 0.11 mmol), and 97B (39 mg, 0.22 mmol) in 0.3 mL of N-

5 methylpyrrolidinone was heated at 80°C for 16 h and the reaction mixture was
purified by reverse-phase preparative HPLC to afford 41 mg (74%) of the title
compound as a light tan solid. 'H NMR (CD>OD w/ TFA): § 8.28 (s, 1H), 8.19 (s,
1H), 8.16 (d, 1H), 8.11 (d, 1H), 7.84 (s, 1H), 7.71 (d, 1H), 7.58 (t, 2H), 7.47 (d, 1H),
3.44 (q, 2H), 2.94 (s, 3H), 2.47 (s, 3H), 1.26 (t, 3H). LCMS (M+H") =497.5. HPLC

10 Ret time: 3.30 min.

Example 98

57D

(J

Q.

15
The title compound was prepared as described for the preparation of Exemple 97 by

substituting 97C* in Step C with Example compound 70 in WO 02/40486. LCMS
(M+H") = 590.2. HPLC Ret. time: 3.26 min.

Example 99

8-
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The title compound was prepared as described for the preparation of Example 97 by
substitnting 97C* in Step C with Example compound 70 in WO 02/40486 and by
5 substituting 97B with 4-aminopyridine in Step D. LCMS (M+H") = 506.4. HPLC

Ret. time: 2.95 min.

Example 100
10

)I"‘\
=
-
=

The title compound was prepared as described for the preparation of Example 97 by
15 substituting 97C* in Step C with Example compound 70 in WO 02/40486 and by
substituting 97B with 2-aminopyridine in Step D. LCMS (M+H") = 590.2. HPLC
Ret. Time: 3.01 min.
Examples 101-104
The following compounds were prepared in a similar manner that described for
20 Example 100.

-79-
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EX # Structure ™M+ H{I(,CR;L
101 j:lr“ , 489.5 3.54
o 1 ) ) N"
e TY
102 nr,, , 4463 2.94
SN
T
103 nr.. , 503.3 3.64
(™ Y N %
104 496.1 3.19
X L
e
Example 105
) - I
Step A:
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A solution of 3-nitro-4-methyl benzoyl chloride (215 mg, 1.08 mmol) and N-tolyl-3-
tert-butyl-S-aminopyrazole hydrochloride (287 mg, 1.08 mmol) in dichloromethane (5
mL) was added DIPEA (0.38 mL, 2.2 mmol) and the reaction mixture stirred for 2h.
The reaction was concentrated to an oil which was dissolved in EtOAc¢ (50 mL) and
washed consecutively with aq NaHCO,, water, 1N HCI, water and brine. The organic
layer was dried over NaSOy, filtered and concentrated to an oil which was purified
via column chromatography (10% then 30% EtOAc/hexane) to give the nitro amide
(420 mg, 99%).

The above solids was dissolved in EtOH (156 mL) and added 5% Pd-C (wet,
10035 mg) and evacuated and back filled under a hydrogen balloon. The reaction
was stirred for 32h, filtered and concentrated to a white solid which was used without
further purification (403 mg, 99%), LRMS 363.6 (M+H).

Step B: Title Compound
The title compound was prepared from the intermediate obtained in Step A following
the procedure described for Example 1 and 2.

Example 106

-81-
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g O

Step A:

F
2
>
(106A)

5 A mixture of 3,5-difluoronitrobenzene (4.1 g, 26 mmol) and morpholine (11 mL) was
heated to 100°C for 16 h then cooled to it overnight. The resulting solid was collected
by vacuum filtration and dissolved into methylene chloride (250 mL) and the solution
was successively washed with 1N aqueous HCI (2 x 100 mL) and brine (100 mL),
then dried over anhydrous sodium sulfate, filtered, and concentrated in vacuo to afford

10 4.0 g (69%) of 106A as a yellow solid. LCMS (M+H") =227.2. HPLC Ret. time:

2.85 min.

Step B:

A

(106B)

15

A mixture of 106A (4.0 g, 18 mmol) and 10% palladium on charcoal (0.4 g) in 150

mL of ethanol was stirred under an atmosphere of hydrogen at it for 16 . The

82
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regulting mixture was filtered through a pad of celite and the filtrate was concen
in vacuo to afford 3.4 g (96%) of 10GB as an off-white solid. LCMS (M+H") = 197.1.
HPLC Ret. time: 0.92 min.

Step C: Title Compound
The title compound was prepared as described for the preparation of Example 97 by

substituting 97B with 106B in Step D. LCMS (M+H") = 532.0. HPLC Ret. time: 3.04

min.
Example 107

o”hb/L ®

The title compound was prepared as described for the preparation of Example 97 by
substituting 97C* in Step C with Example compound 70 in WO 02/40486 and by
substituting 97B with 106B in Step D. LCMS (M+H") = 608.5. HPLC Ret. time: 3,52

Example 108

-83-
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Step A:

.,,,.,CLL 3

(108A)
A mixture of 3-fluoronitrobenzene (1.0 g, 7.1 mmol) and 1-methyipiperizine (5 mL)
was heated to 130°C for 3 days. After cooling to rt, the mixture was diluted with
water (100 mL) and extracted with ethyl acetate (4 x 40 mL). Concentration of the
combined extracts yielded a dark red oil which was dissolved in dichloromethane (75
mL) and washed with 1 N aqueous HCl (3 x 25 mL). The combined acidic aqueous
extracts were neutralized to pH ~ 7 by addition of 3 N aqueouns potassium hydroxide
solution and extracted with dichloromethane (3 x 40 mL). The combined extracts
were washed with brine (40 mL), dried over anhydrous sodium sulfate, filtered, and
concentrated in vacuo to afford 0.92 g (59%) of 108A as a dark brown oil. LCMS
(M+H") =222.1. HPLC Ret. time: 0.97 min.

Step B:



PCT/US2003012426

1

108B was prepared as described for the preparation of of 106B. LCMS (M+H") =

WO 20037090912

192.3. HPLC Ret. time: 0.17 min.

Step C: Title Compound
5 The title compound was prepared as described for the preparation of Example 97 by
substituting 97B with 108B in Step D. LCMS (M+H") = 527.3. HPLC Ret. time: 2.14

Example 109
10
H
ney
a /N Mo N
/ H ("]
|
The title compound was prepared as described for the preparation of Example 97.
LCMS (M+H") = 571.4. HPLC Ret. time: 2.22 min.
15
Example 110
Be ¥
Y N
15y Y
o N C,“
20 StepA:

-85-
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(110A)
A mixture of 3-flucronitrobenzene (1.0 g, 7.1 mmol), pyrazole (0.58 g, 8.5 mmol),
and cesium carbonate (2.8 g, 8.5 mmol) in 4 mL of N-methylpyrrolidinone was heated
to 100°C for 17 h. After cooling to 1t, the mixture was diluted with water (75 mL) and
exuwmdwiﬂ:ethylmﬁx'}SmL)mdlhewmbinedeMWmmheduﬁth
brine (20 mL), dried over anhydrous sodium sulfate, filtered, and concentrated in
vacuo to afford 1.7 g (71 %) of 110A as a dark red oil. LCMS (M+H") = 190.1.
HPLC Ret. time: 2.42 min.

Step B:

L

(110B)
A mixture of 110A (0.95 g, 5.0 mmol) and 10% palladium on charcoal (0.27 g) in 10
mL of ethyl acetate was stirred at rt under an atmosphere of hydrogen for 17 h. The
resulting mixture was filtered through a pad of celite and the resulting filtrate was
concentrated in vacuo to afford 0.73 g (91%) of 110B as a pale yellow oil. LCMS
(M+H") = 160.1. HPLC Ret. time: 0.74 min.

Step C: Title Compound
The title compound was prepared as described for the preparation of Example 97 by
-86-
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substituting 97B with 110B in Step D. LCMS (M+H") =495.3. HPLC Ret_ time: 2

min.
Example 111

TS

The title compound was prepared as described for the preparation of Example 97.
LCMS M+H" = 539.3. HPLC Ret. time: 2.97 min.

o

10
Example 112

15 StepA:

O

(112A)

A mixture of 3-bromonitrobenzene (1.0 g, 5.0 mmol), imidazole (0.51 g, 7.5 mmol),
1,10-phenanthroline (0.89g, 5.0 mmol), dibenzylideneacetone (0.06 g, 0.25 mmuol),
20  cesium carbonate (1.8 g, 5.5 mmol), and copper(Il) triflate benzene adduct (0.12 g,

0.25 mmol) in 1 mL of xylenes was heated at 120°C for 36 h. After cooling to rt, the

£7-
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mixture was diluted with dichloromethane (100 mL) and washed with saturated
aqueous ammonium chloride solution (2 x 50 mL) and 1 N aqueous HCl (2 x 75 mL).
The combined acidic aqueous portions were neutralized to pH ~ 7 by adding 3N
aqueous KOH and then extracted with dichloromethane (3 x 40 mL). The organic
extracts were washed with brine (30 ml), dried over anhyd. sodium sulfate, filtered,
and concentrated in vacuo to afford 0.55g (58%) of 112A as a dark red semi-solid.

LCMS (M+H") = 190.1. HPLC Ret time: (.44 min.

Step B:
i

(112B)
A mixture of 112A (0.55 g, 2.9 mmol) and 10% palladium on charcoal (0.15 g) in 15
mL of methanol was stirred at 1t under an atmosphere of hydrogen for 17 h. The
resulting mixture was filtered through a pad of celite and the resulting filtrate was
concentrated in vacuo to afford 0.36 g (77%) of 112B as a pale yellow solid. LCMS
(M+H") = 160.1. HPLC Ret. time: 0.19 min.

Step C: Title Compound
The title compound was prepared as described for the preparation of Example 97 by
substituting 97B with 112B in Step D. LCMS (M+H") = 495.2. HPLC Ret. time: 2.12

Example 113
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The title compound was prepared as described for the preparation of Example 97.
5  LCMS (M+H*)=539.3. HPLC Ret. time: 2.32 min. '

Example 114

2y

10 H

Step A:

A

(114A)

To a mixture of 3-bromonitrobenzene (1.0 g, 5.0 mmol), 2-pyrrolidinone (0.50 g, 5.9
15  mmol), potassium carbonate (1.37 g, 9.9 mmol), and srans-1,2-cyclohexanediamine

(0.06 mL, 0.50 mmol) were successively added 2.5 mL of anhydrous 1,4-dioxane and

copper (I) iodide (94 mg, 0.50 mmol) and the contents were heated to 110°C for 24 h.

After cooling to rt, the mixture was partitioned between water (50 mL) and cthyl

acetate (75 mL). The aqueous layer was extracted with additional ethyl acetate (2 x 50
20 ml) and the combined extracts were washed with brine (30 ml), dried over anhyd.
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sodium sulfate, filtered, and concentrated in vacuo to afford the crude product as a
dark brown solid. Purification by flash chromatography on silica gel using a gradient
elution from 70% ethyl acetate in hexanes to 100% cthyl acetate gave 0.68 g (68%) of
114A as a pale yellow solid after concentration in vacuo. LCMS (M+H") = 208.1.

5 HPLCRet time: 2.11 min.

Step B:

A

10 (114B)
A'mixture of 114A (0.68 g, 3.3 mmol) and 10% palladium on charcoal (0.35 g) in 10
mL of methanol was stirred at 1t under an atmosphere of hydrogen for 17 h. The
resulting mixture was filtered through a pad of celite and the resulting filtrate was
concentrated in vacuo to afford 0.55 g (95 %) of 114B as an off-white solid. LCMS

15 (M+H")=177.1. HPLC Ret. time: 0.34 min.

Step C: Title Compound
The title compound was prepared as described for the preparation of Example 97 by
substituting 97B with 114B in Step D. LCMS (M+H") = 512.2. HPLC Ret. time: 2.68

20 min

Example 115
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RS

The title compound was prepared as described for the preparation of Bxample 97.
LCMS (M+H") = 556.3. HPLC Ret. time: 2.77 min,

5 Example 116

N RNy En

(116A)

o
\/

Step A:

10

To a solution of 4-methyl-3-nitroaniline (3.93 g, 25.8 mmol) in 200 mL of
dichloromethane at rt under argon was added 2-chloropyridine-4-carbonyl chloride

15  (5.00 g, 28.4 mmol) followed by triethylamine (8.0 mL, 56.7 mmol) via syringe and
the resulting mixture was stirred for 2 h. The solvent removed in vacuo and the
residue was triturated with 20 mL of dichloromethane and the solid was collected by
filtration to yield 7.50 g (99.6%) of 116A as a yellow solid. HPLC Ret. Time: 3.13
min, MH' (m/z) 292.3.
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Step B:

> "JU (116B)

To 116A (7.50 g) was added 50 ml of morpholine and the mixture was heated to
100°C under argon for 20 h then cooled to rt and slowly poured into ice-water (600
mL)) with stirring. This mixture was stirred at 1t for 15 min and the resulting solid was
collected by filtration and dried in vacuo to afford 5.50 g (62.5%) of 116B as a light
yellow solid. HPLC Ret. Time: 2.39 min. MH' (m/z) 343.4.

Step C:

RS We

(116C)
To compound 116B (1.50 g) in absolute ethanol (100 mlL) was added 10% palladium
on carbon (200 mg) and and the mixture was shaken nnder hydrogen (30 pei) for 6 h.
The solution was filtered through a pad of celite and the solvent was removed in
vacuo to give 1.33 g of 116C as a light yellow solid. HPLC Ret. Time: 0.94 min.
MH' (m/z) 313.3.

Step D:
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116D

Compound 116C (0.20 g, .58 mmol) and 4-chloro-5-methylpyrrolotriazine-6-
ethylcarboxylate (0.14 g, 0.58 mmol) in anhydrous DMF was stirred at rt for 20h. The
reaction was diluted with ice-cold water and saturated aqueous sodium bicarbonate
and the resulting precipitated solid was collected and washed with water to give 0.30 g

of 116D as a light yellow solid. HPLC Ret. Time: 2.96 min. MH" (w/z) 516.2.

Step E:

116E

116D (0.30 g, 0.58 mmol) in 3 mL of 1N sodium hydroxide and 2 mL of methanol
was heated at 60°C for 4 h. Methanol was removed in vacuo and the aqueous mixture
was acidified with 1N aqueous HCl to pH ~ 2. The resulting solid was collected and
washed with water to give 0.24 g of 116E as a pale yellow solid. HPLC Ret. time:

2.26 min. MH" (m/z) 488.2.
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| bt
Title Compound

116E (40 mg, 0.082 mmol), EDAC (19 mg, 0.098 mmol), HOBt (13 mg, 0.098
mmol), and Hunig's base (43 pL, 0.25 mmol) were stirred at rt for 0.5 h and
ethylamine hydrochloride (13 mg, 0.16 mmol) was added followed by stiming
overnight. The crude reaction mixture was purified by reverse-phase preparative
10 HPLC to give 28 mg of the title compound as a white solid. HPLC Ret. time: 2.12

min. MH' (m/z) 515.1.

Example 117

The title compound was prepared from 116E as described in step F for the preparation

Qe

of Example 116, HPLC Ret. Time: 2.82 min. MH' (m/z) 591.2.
Example 118
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The title compound was prepared from 116E as described in step F for the preparation

of Example 116. HPLC Ret. Time: 1.82 min. MH" (m/z) 592.2.

5 ' Example 119
DEBINS;
=
10 StepA:

0
RO
(119A)
3-Fluorobenzonitrile (10.0 g, 82.6 mmol) and morpholine (40 mL., 0.45mol) in DMSO
15 (70 mL) was heated at 100°C for 3 days. The mixture was cooled to 1t and poured into

500 mL of cold water. The resulting solid was collected by filtration to give 9.52 g of
119A as a pink solid. HPLC Ret. Time: 2.30 min. MH' (m/z) 189.2.

20 StepB:
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_chr()
(119B)

A mixture of 119A (9.50 g) in 6N aqueous sulfuric acid (80 mL) was refluxed for 20
h. After cooling to to 0°C, the mixture was brought to a pH of 2 by the slow addition
of aqueous sodivm hydroxide solution (50% w/w). After stirring for 15 min, the
resulting solid was collected by filtration and washed with water then trimmated with
ethyl acetate (600 ml). The aqueous filtrate was extracted with additional ethyl
acetate (450 ml) and the combined organic extracts were dried over anhydrous sodium
sulfate, filtered, and concentrated in vacuo to afford 9.50 g of 119B as a light pink
solid. HPLC Ret. Time: 1.94 min. MH' (m/z) 208.1.

Step C:
BV ie
(119C)

To 119B (10.3 g, 50.0 mmol) in anhydrous dichloromethane (300mL)) at rt was slowly
added oxaly! chloride (5.2 mL, 60.0 mmol) followed by 1 drop of anhydrous DMF.
The reaction was stirred at room temperature for 3 h and the solvent was removed in
wacuo to afford an oil which was dissolved in anhydrous dichloromethane (200 mL).
To this solution was edded 4-methyl-3-nitroaniline (50 mmol) followed by a slow
addition of triethylamine (20 ml., 140 mmol) and the mixture was stirred at rt
overnight. The reaction was diluted with dichloromethane (400mL.) and washed with
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water (150 mL x 2), saturated aqueous sodium bicarbonate (150mL x 2), then dried
over anhydrous magnesium sulfate, filtered, and concentrated in vacuo to afford the
crude product which was recrystallized from ethyl acetate to give 9.57 g (56%) of

119C as a yellow solid. HPLC Ret Time: 3.07min. MH' (m/z) 342.1.

5
Step D:
o o
'“\’O\.J\O'u\)
H
(119D)
Compound 119D was prepared as described for compound 116C.
10 StepE:’
o ]
,..n.*o,.o
o}_&n "
g S
(119E)
15 119E was prepared from 4-chloro-5-methylpyrrolotriazine-6-ethylcarboxylate
as described for 116D by substituting compound 119D for compound 116C. HPLC
Ret. Time: 3.39 min. MH"(m/z) 515.1.
20 StepF:

»%f‘nkgo
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(119F)

119F was prepared from 119E ag described for 116E. HPL.C Ret. Time: 2.78 min.

MH' (m/z) 487.2.

Step G- Title Compound

The title compound was prepared from 119F as described in Step F for the preparation
of Example 116. HPLC Ret. Time: 2.68 min. MH' (m/z) 514.1.

Examples 120-123

Examples 120-123 were prepared as described for Example 119.

Ex. # Structure HPLC retention M+H)+
time (min)

120 Cg)v\og' 321 589.7

121 W 232 5914

122 J)Q;ZCUDD 2.59 5443
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123 ans 2.71 558.1 Q

Example 124
5 .

o |/\o

mn "b,u\)

H
0 e NN
/—IIII "'HJ F
Step A:
BE W
uaea vt
10 (124A)

Compound 124A was prepared from 4-methy]-3-nitroaniline utilizing the same
procedure used for compound 114A by substituting 3,5-difluorobenzoyl chloride for
2-chloropyridine-4-carbonyl chloride.

15

Step B:

ReEINe

(124B)
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Compound 124A (122 g) in 80 mL of morpholine was reflhuxed under argon

for 3days. The resulting mixture was cooled to rt and poured into ice-water (1000 mL)
with stirring. The mixtnre was stirred at rt for 15 min and the resulting solid was

5 collected by filtration and dried in vacuo to afford 14.6 g of 124B as a light yellow

solid. HPLC Ret. Time: 3.35 min. MH* (m/z) 360.1.

Step C:
o o
10 (1240

Compound 124C was prepared from by hydrogenation using Pd/C catalyst and
hydrogen.

Step D:
(‘o

JUC i

(124D)

15

124D was prepared from 4-chloro-5-methylpyrrolotriazine-6-ethylcarboxylate as
20  described for 116D by substituting compound 124C for compound 119D. HPLC Ret.

Time: 3.59 min. MH* (m/z) 533.3.



“5{
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Step B:
0 ]
DOV NS
I8 !
(124E)

124E was prepared from 124D as described for 116E. HPLC Rel Time: 3.06 min.
MH' (m/z) 505.0.

Step F: Title Compound
10
The title compound was prepared from 124E as described in Step F for the preparation
of Example 116. HPLC Ret. Time: 2.93 min. MH" (m/z) 532.1.
Examples 125-147
Examples 125-147 were prepared as described for Example 124.
15

Ex. # [Structure HPLC retention M + Hy+
time (min)

125 Dw 294 5443
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WO 2003/090912
127 w 268 5042
128 W 343 608.4
129 W 299 576.2
130 W 2.57 609.4
131 W}W 2.77 5183
132 W 278 5324
133 D)W 2.96 5443
134 W 3.10 546.3
135 }w 3.06 5463
136 ’W 2.64 548.3
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137 W 3.22 560.3
138 ’C)lgl‘l?o 3.28 560.4
139 W 2.87 562.4
140 aw 2.86 562.0
141 W 2.78 5744
142 w 234 5754
143 W 2.97 576.3
144 W 3.40 608.4
145 W 247 6154
146 OJ)W 2.36 617.3
147 W 2.68 504.2
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Example 148

Step A:

(148A)
10  148A was prepared from 4-chloro-5-methylpyrrolotriazine-6-ethylcarboxylate as
described for 116D by substituting 2-methyl-5-nitroaniline for compound 119D.
HPLC Ret Time: 3.55 min. MH* (m/z) 356.3.

15 StepB:
DY W
oy-b*"
Do e
(148B)
20 148B was prepared from 148A as described for 116E. HPLC Ret. Time: 2.89
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min. MH* (m/z) 328.1. PET"’USUB.#"J_EH_
25

Step C:

(148C)

Compound 148C was prepared from 148B as described in Step F for the preparation

10  of Example 116 by substitnting ethylamine hydrochloride with (S)-(c)~(-)-
methylbenzylamine. HPLC Ret. Time: 3.32 min. MH' (m/z) 431.2.

Step D:

15 d—m u

(148D)

Compound 148D was prepared by hydrogenation using Pd/C catalyst and hydrogen.
20 HPLC Ret, Time: 2.37 min. MH' (m/z) 401.3.
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Step E: Title Compound
To art solution of 148D (30 mg, 0.075 mmol) in anhydrous DMF (0.3 mL) were
successively added triethylamine (0.14 mmol) and 2-methyl benzoyl chloride (0.11
mmol) and and the resulting mixture was stired overnight. The crude reaction mixture
was subjected to purification by reverse-phase preparative HPLC to afford the title
compound. HPLC Ret. Time: 3.37 min. MH" (m/z) 519.2.

Examples 149-206 _
The following compounds were prepared as described for the preparation of Example
148 by substituting (S)-(ax)-(-)-methylbenzylamine in Step C with the appropriate
amine and by substitnting 2-methyl benzoyl chloride in Step E with the appropriate

acid chloride.
Ex_# Structure HPLC retention time M +H+
(min)
149 J)}@J‘:\— 2.67 4984
150 \‘)W_ 3.20 5414
2.33 426.3

152 rc}uz[l"‘[)\ 2.26 500.4

153 ﬁgl‘lly“ 3.37 5233
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154 ﬁgl‘[)’- 3.20 530.2
155 '83! - 329 5353
156 ‘guo," 351 539.2
157 - 3.57 573.2
158 ag, - 3.63 5892
159 ‘ﬁg&"&— 3.36 5193
160 Geg),gc\- 3.24 530.1
161 g]g - 3.20 5352
162 c}.}g&,ﬁ- 328 5412
163 OES:“‘S: 341 565.3
164 g)l - 3.84 5732
165 W 3.93 6412
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166 ﬁ%- 3.27 5732
167 de?"‘; 3.18 505.2
168 G&;SD'LQ- 2.77 506.3
169 ﬁgyﬂ,‘— 3.26 5483
170 J}}gl*.. 2.05 4112
171 ;)gcur" 2.39 439.5
172 )}gllo- 2.68 465.4
173 ;}21‘50“‘0“ 2.65 4732
174 )}g)’l()— 2.11 474.4
175 ;w_ 2.51 492.4
176 )}gn,lv," 2.70 498.4
177 J}Rguu\“ 2.70 498.4
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178 ))_&‘50“[(13- 2.71 517.3
179 - [2.67 5334
P,Ql"u:;
180 ))g]‘“‘v’k‘ 3.20 541.4
¥
181 W_L 328 _ 557.4
182 )}23340'- 2.50 4752
183 ﬂ)gl‘,m- 2.06 5134
184 Fm— 273 515.2
185 f)gl%/ 2.83 483.0
186 8}}3»‘0/_ 323 559.0
187 J}Rgl"c’“ 2.89 521.0
188 \‘}R’gl_lu— 2.7 491.4
189 ;}&?"tz" 2.95 5092
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190 J}Mﬁn 3.31 559.3
191 ﬁm— 243 5513
192 1 . o 2.95 576.3

JRt e
193 {}:2:3:‘*‘[& 2.57 454.2
194 J)_\g)“‘n\ 2.78 468.3
195 (’-}kgl‘lq 2.52 484 4
196 J}@‘LO\ 2.31 470.1
197 J}W 274 495.2
198 w 2.72 5242
199 JW 2.00 5274
200 W 201 5574
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201 J)W 1.98 4954
202 w 1.95 525.3
203 J)W 254 5123
204 w 2.51 5424
205 2.04 5133

,)W
206 w 203 543.3
Example 207
X
HN N7 o

" 10

Step A

q/
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A suspension of chloropyrrolotriazine (2.03 g, 8.47 mmol) and 3-nitro-5-
methyl aniline (1.41 g, 9.3 mmol) in DMF (25 mL) was stirred at rt for 24 h. Water
(125 mL) was added over 30 min and the solution stirred for 1 h upon which the pH

5  was adjusted to nentral with sat. aq. NaHCOs. The solids were filtered, washed with
water, and dried to give compound A (2.589 g, 85% yield) as a pale tan solid.

. .

>

10

To a solution of Compound A (825 mg, 2.32 mmol) in THF (2 mL) and
MeOH (1 mL) was added 1IN NaOH (6 mL) and the reaction heated at 60°C for 24 h.
The reaction mixture was cooled, concentrated to remove the organic solvents, and the
15 pH was adjusted to neutral with 1 N HC1. The solids were filtered, washed with
water, and dried to give compoand B. LCMS (M+H") =328.1. HPLC (Condition A):
3.40 min.

Step C:

A solution of compound B (2.32 mmol), EDCI (489 mg, 2.55 mmol), and

25 HOBt (345 mg, 2.55 mmol) in DMF (6 mL) was stirred at 1t for 1 b, and then n-propyl
amine (0.38 ml., 6 4 mmol) was added. The reaction was stirred for 4 h and water

was added to precipitate the product. The solids were filtered and purified via column
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chromatography on silica (33% ethyl acetate\hexanes) to give compound C (0.79 g,
93% yicld) as a white solid. '"H NMR (CDCl): §9.11 (s, 1H), 7.92 (m, 2H), 7.71 (s,
1H), 7.36 (d, J=8.4 Hz, 1H), 5.82 (br m, 1H), 3.34 (q, J=6.7 Hz, 2H), 2.86 (s, 3H),
241 (s, 3H), 1.58 (m, 2H), 1.16 (¢, J=7.5 Hz, 3H). LCMS (M+H") =369.3. HPLC
(Condition A): 3.42 min.

Step Dt

A solution of compound C (794 mg, 2.16 mmol) and 10% Pd/C (250 mg, wet)
in MeOH (20 mL) was degassed and backfilled with lydrogen three times and stirred
for 2 h. The solution was filtered and concentrated to give compound D (691 mg,
95% yield). "H NMR (CDCls): 5 7.94 (s, 1H), 7.73 (s, 1H), 7.53 (s, 1H), 7.23 (m,
1H), 7.06 (d, J=8.1 Hz, 1H), 6.53 (dd, J=8.1, 2.2 Hz, 1H) 5.86 (br m, 1H), 3.43 (q,
J=6.6 Hz, 2H), 2.91 (s, 3H), 2.27 (s, 3H), 1.68 (m, 2H), 1.02 (t, J=7.3 Hz, 3H).
LCMS (M+H") =339.2. HPLC (Condition A): 2.39 min.

Step E: Title Compound

To a suspension of 2.5 g (7.4 mmol) of compound D in 50 mL of CH2Cl: was
added 1.42 UL of DIPEA at rt. The reaction mixture was cooled to 0°C and added
cthylchloroformate (0.77 mL). The reaction was stirred for 2 h at room temperature
and then quenched with MeoH. The solvents were removed and the product
precipitated with water (40 mL). The product was collected by vacuum filtration and
washed with water (2x) then dissolved in hot MeOH, decolorized with charcoal and
recrystallized from EtOH to give 2.10 g (70%) of the titled compound as a pure
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Examples 208-233

Compounds having the formmula below, wherein W and B* have the values listed in the
5 Table provided below, were prepared following the same procedure described for
Example 1, uging the appropriate acid chlaride, chloroformate or isocyanate.

H,c HN ;‘l B
0 N
¥ NN N/J
Ex. No. w B* HPLC MS
ret. (M+H)+
time
(min.)
208 -NHCH.CH; -CHj3 241 367.2
209 ~-NHCHZCH2CH, -CH;, 2.74 381.4
210 -NHCHzCH; -CH;CHj, 285 381.2
211 -NHCH;CH2CHj; -CHCH, 2.85 395.2
212 -OCH; -OCH;CHj, 3.51 384.2
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213 -NHCH;CH,CH; | -OCH.CH, 316 | 4112
214 Ej}_ﬂ; -OCH.CH; | 300 [ 4413

))
215 “EG g -OCH,CH; 3.29 4253
%
216 -NHCH,CH; -OCH.CH; 2.89 397.3
217 -NHCH(CHs), ~OCH;CH, 3.10 4112
218 -NHCH:.CH,OH | -OCH;CH; 2.54 4132
219 -NHCH;CH,CHj3 OCH, 294 | 3972
220 “NHCH;CH,CH; | -OCH;CH;CH; | 3.03 4252
221 ‘NHCH.CH;CH; | -OCH(CHs); | 3.38 4253
222 _NHCH,CH,CH; | -OCH2CH,F | 3.00 | 4292
223 -NHCH,CH,CH; p? 3.38 4592
224 -NHCH,CHCH;, ,,_; 3.72 4733
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225 -NHCH,CH, -CH,0CH; 2.39 381.2
226 -NHCHCH;CH; | -CH;0CH; 283 4112
227 -NHCH,CH;CHj o 3.86 503.5
W'};
228 -OCH, Nep” 2.46 4912
4
Wﬁ
229 &G & Ny’ 3.46 584.4
N
/of ; ‘)"(akg':s
230 -NHCH;CH; Ney” 3.38 504.3
v
231 -NHCH,CH;CHj Nep” 3.56 5183
—)—’u\g’;{
232 G & Nen” 3.67 5323
N,
W W'ﬁ
233 NHCH(CH:); Nepy” 3.53 5184
%—uﬁ
Example 234

-116-



WO 2003/090912 PCT/US2003/012426

0 \ N‘N/)

Step A:
H
Tk
HaN OH
p-Tolyl acetic acid (0.6 g, 4.1 mmol) was added HzSO, (5.5 mL) with cooling
in an ice bath. NaNOs (0.35g, 4.1 mmol) was added slowly and mixture was stirred at

0-5 °C for 8h. The solution was carefully poured onto ice and the solids filtered and
washed with water to give 3-nitro p-tolylacetic acid (0.59g, 74%).

10 The crude solid (160 mg) was hydrogenated under H> balloon in MeOH (15
mL) in the presence of 10% Pd-C at 1t for 2h. Filtration gave 3-amino p-tolylacetic
acid as a yellow solid (131 mg, 97%).

Step B:

HyC
QY
H,c HN OH

o) P j
\_N. =
o -
15 /- N
3-Amino p-tolylacetic acid (131 mg, 0.8 mmol) and 1B (220 mg, 0.92 mmol)
were stimred for 18h in DMF (2 mL). Water was added to precipitate the product and

the pH was adjusted to 6 with aq NaHCOs. The solids were filtered, washed with
water and dried to afford the above ester (62%).
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Step C: Title Compound

To the above acid (86 mg, 0.23 mmol) in DMF (2 mL) was added EDC (49 mg, 0.26

mmol) and HOBt (35 mg, 0.26 mmol). The mixture was stirred for 1 h followed by

addition of methylamine (0.25 ml, 2M in THF). The reaction was stirred for 18h then
5 added water (12ml)). The solids were filtered to obtain the title compound (75mg,

84%). (M + H)+: 395.2, HPLC retention time: 2.85 min.

Example 235 and 236

c
DYV
Hc HN

=" N

Ry—NH \ N“N')

]
4]

10

Examples 235 and 236 were prepared from Example 234 following the procedure

described in Exampie 2 and 3.
15
Ex. No. R4 J HPLC MS
ret. time | (M+H)}M
(min.)
235 -NHCH:CHzCH; -NHCH; 395.1 2.67
236 -NHCH;CH, -NHCH, 3812 2.39
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Example 237
H,C .
N
nq ™
o S o o
N\ n
’—\-—NH \’l\sN')
Step A:
cl

NN J
/™ N

Compound 1B was hydrolyzed under standard saponification methods and
coupled with n-propylamine nsing the EDC/HOBt method to furnish the C-6 n-
propylamido oxopyrrolotriazine. A solution of this compound (1.65g, 7 mmol) in
toluene (50 mL) was added POCl; (0.8 ml, 8.45 mmol) and DIPEA (1 mL, 5.6
mmol) and the solution heated at reflux for 10k, The reaction was cooled and poured
into ice cold aqueous NaHCO;. The solution was extracted with EtOAc (3x), dried
over Na;SQ, , filtered and concentrated to give the chloride as a yellow solid (1.65g,
93%) which was used without further purification.

Step B:

-119-
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A solution of 3-nitro-4-methy] benzamide (402 mg, 2.2 mmol) in
dichloroethane (15 mL) was added propionic anhydride (2.45 mmol) and DMAP (381
mg, 3.1 mmol) and the reaction mixture heated at 55 °C. Additional propionic
anhydride (2.45 mmol) and DMAP (1.4 eq) was added and the reaction temperature
increased to 85 °C for 2h. The reaction vessel was cooled and poured into CH2Cl; (50
mL) and water (25 mL). The organic layer was washed with 1N HCI and brine, dried
over Na;SOy, filtered and concentrated in vacuo to an oil which was purified via
column chromatography (15% then 30% EtOAc/hexane) to give the nitro imide (333
mg, 63%).

The above compound (152 mg, 0.6 mmol) was dissolved in EtOH (6 mL.) and
added 5% Pd-C (wet, 35 mg) and evacuated and back filled under a hydrogen balloon.
The reaction was stirred for 2h, filtered and concentrated to a white solid which was

used without further purification (132 mg, 99%).

The above aniline (20 mg) and chloride (20 mg) were combined in DMF (0.25
mL) and stirred for 18h. The solution was added water (1 mL) drop wise and
neutralized with dilute aq. NaHCO,. The solids were stirred rapidly for 2 h then
filtered and washed with water to give 33.6 mg, 98% yield.

Example 238



WO 2003/090912 PCT/US2003/012426 ’

H,C
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5 StepA:

10
3-nitro-4-methyl benzamide (0.2g, 1.1 mmol) was suspended in dichloroethane

(6 mL) and added oxalyl chloride (0.12 mL, 1.3 mmol) at 0 °C. The solution was
allowed to warm to room temperature and stir for 1 h followed by heating at reflux for
18h. The reaction was cooled, concentrated to remove volatiles and dried under

15 vacuum to give the desired product which was used without further purification.

Step B:
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To the crude acyl isocyanate was added CH2Cl; (S ml) and dry EtOH (1 mL) and the
reaction stirred for 1 h. The solvents were removed in vacuo and the solids filtered
with BtOAc and washed with ether to give a white solid (203 mg, 73%). The crude
solids were dissolved in MeOH (25 mL) and hydrogenated under hydrogen balloon in
the presence of 5% Pd-C for 2 h to give a white solid after filtration (174 mg, 97%).

Step C: Title Compound
This solid from the previous step was coupled with the above pyrrolotriazine
chloride under standard conditions to afford the title compound in 55% yield.

Examples 239-267
Examples 239-267 were prepared as described in Example 238 by reacting the acyl

isocyanate with an appropriate amine.

0 N 0o 0
W N\ m/J
Ex. No. w J HPLC MS
ret. ime { (M+H)+
(min.)
239 -NHCH;CHzCH, -OCH3; 425.5 298
240 -NHCHCH;CH> | -OCH:CH; 439.3 3.12
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241 -NHCH,CHCH; | -OCH(CHa): | 435.4 330
242 -NHCH,CH,CH; .rfO 487.6 3.53
243 “NHCH,CH; -OCH; 4112 2.66
244 “NHCH,CH, -om@; 4353 2.86
245 -NHCH;,CH; | -OCH(CH3), | 4393 3.00
246 “NHCH,CHj T{f@ 4735 3.32
247 -NHCH; -OCH; 397.2 2.47
248 NHCH; -OCH;CH; | 4112 2.67
249 -NHCH; -dmi(cm), 4253 2.93
250 “NHCH, 3{'\© 459.2 3.11
251 “NHCH(CHs), ~OCHj 4253 2.87
252 NHCH(CHs) | -OCH;CHs | 4394 3.07
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253 -NHCH(CH;); | -OCH(CHz)z | 4534 327
254 “NHCH(CH), - 1?@ 487.4 3.42
255 -NHCH, -NHCH;, 396.0 2.68
256 -NHCH, ] 4220 3.09
257 “NHCH,CH, -] 4363 3.26
258 “NHCHZCH,CH, ] 450.4 3.49
259 NHCH.CH,CH; | -NHCH, 4242 3.16
260 -OCH,CH; -CH; 396.3 3.63
261 -OCH,CH, -OCH; 4122 3.56
262 -NHCH;CH,CH; -CH, 409.2 2.99
263 -NHCHCHCHs | -CH(CH;); | 4373 331
264 -NHCH;CH,CHj, -CH;CH; 4232 3.16

~124-
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265 -NHCH;CH,CH, D._; 4353 3.18

266 -NHCH;CH, H 4213 292

267 -NHCH;CH; -CH,CHj, 400.3 295
Examples 268-284

Step A:

chm/
10 N Nt

A solution of 4-methyl-3-nitrobenzyl chloride (1.09g, 5.87 mmol) in DMF (10

mL) was added phthalimide (0.86g, 5.87 mmol), BusNI (50 mg) and KzCO; (0.97g)

and the reaction mixture stirred rapidly for 4h. Water (40 mL) was added dropwise

15  and the slurry was stirred for 15 min. The solids were filtered and washed with water
to give the protected amine (1.68g, 97%).

The above solids (0.75g) was suspended in EtOH (25 mL) and added

hydrazine (0.39 mL). The reaction mixture was heated to 60 °C for 8h then cooled.

MecOH (25 mL) was added and the suspension stirred rapidly to break up the solids.

20 The product was filtered and rinsed with MeOH (2x) to give the product (0.38g, 90%).
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Step B:

The amine (0.38g, 2.3 mmol) was dissolved in CH2Cl> (10 mL) and cooled to
0 °C and added DIPEA (0.44 mL, 2.5 mmol). Ethyl chloroformate (0.22 mL, 2.3
mmol) was added and the reaction stirred for 5 minutes followed by the addition of
MeOH (0.1 ml). The mixture was concentrated to an oil and dissolved in EtOAc (30
10 ml) followed by washing with water, dilute aq NaHCO; and brine. The organic layer
was dried over NazSO,, ﬁlm;lmdconcenmtedtoanoil. Purification via column
chromatography (25%EtOAc/bexane) afforded the nitro product (500 mg, 92%).
The above product was dissolved in EtOH (5 mL) and EtOAc (5 mL) and
added 5% Pd-C (wet) followed by evacuation and backfilling with hydrogen (3x).
15 The mixture was stirred for 1h and filtered to give the product (177 mg, 99%).
This amine was then coupled and elaborated in a similar fashion as outlined in
Example 1 to give the examples in the Table provided below.

Hc M

0] NN

w \ N‘N/)

YJ

O
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Ex. No. W J HPLC MS

ret, time | (M+H)+
(min.)

268 -OCH,CH; -OCH;CHs 3.75 4123

269 -OCH,CH; ;Q-f 3.88 4442

§

270 -OCH,CH; CH; 3.41 382.3

271 -OCH,CH; -CH,0CH, 3.51 4124

272 -OCH,CH; -CH,CHj 353 3964

273 -OCH,CH; m_@_}; 3.82 4693 |

274 -NHCH,CH; 7©_§ 3.08 4443

275 -NHCH,CH,CH, @‘f 332 4585

776 “NACH;CH,OH @‘f " 2.80 4592

277 -NHCH,CH, -CH,OCH; 2.52 4112

278 _NHCH,CH,CH; | -CH,OCH; 2.81 4252
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279 -NHCH,CH,O0H | -CH20CH» 2.15 427.1
" 280 “NHCH;CH; CH.CHy | 257 | 2955
281 -NHCH,CH;CH; -CH;CH, 2.88 409.2
282 -NHCH2CH,OH -CHaCH, 221 4115
283 -NHCHzCH;3 -OCHCH; 2.90 4113
284 -NHCH,CH;CH; | -OCHCH; 3.15 4253

Examples 285-290

The following compounds were prepared according to the procedure outlined
in Example 31.
H,C
J
Hc HN : I
WA W N N/)
Ex. No. W J HPLC MS
ret. ime | (M+H)M+
(min.)
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285 -NHCH,CHs -NHNHCOH | 226 396.3
286 -NHCH,CHj3 271 | T4124

287 -NHCH,CHj; m-gv, 253 440.3

288 -NHCH;CH; m 3.17 471.2
O
289 -NHCH;CH; m—h—t 221 410.2
290 -NHCH;CH,CHj; -NH, 268 367.3
Examples 291-293
Step A:
HyC
5 o

A solution of 3-nitro-4-methylacetophenone (0.4g, 2.23 mmol) in BtOH (12
mL) was added 5% Pd-C (wet, 100 mg). The flask was cvacuated and backfilled
under hydrogen balloon (3x). The reaction was stimed for 3 h, filtered and

10 concentrated to give 3-amino-4-methylacetophenone (330 mg, 99%).
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Step B:

3-amino-4-methylacetopbenone was then coupled with 1B as in Example 1 and
elaborafed to the C-6 amide in an identical fashion as in Example 2 and 3 to produce

the compounds listed in the below Table.

HyC
Il L]
g BN

PCT/US2003/012426

\ "‘N’)

0 NN o
WA mNJ
Ex. No. W J HPLC MS
ret. thme | (M+H)+
(min.)
291 -OCH;CH;, -CH; 275 3533
292 -NHCH,CH; -CHj 284 3523
293 -NHCH;CH,CH,3 “CH, 3.08 3664
Example 294
HyC
Hc HN F
0
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HyCO OCH,

Stép A
H,C

A solution of 3-nitro-4-methylacetophenone (0.1g, 0.53 mmol) in MeOH (5
mL) was added Accufluor and the solution heated at reflux for 18h. The reaction was
cooled, concentrated and suspended in CHxCl;. The solution was filtered and the
organic filtrates were washed with sat. NaHCO; and water. The organic layer was
dried over Na;SO,, filtered and concentrated to an oil which was purified via column
chromatography (10% the 25% EtOAc/hexane) to furnish the above product (70 mg,
54%).

Step B: Title Compound

This product was reduced to the amine in an identical fashion as the above
examples to furnish 60 mg (98%) which was coupled directly with the intermediate
obtained in Step A in the preparation of Example 237, to afford 73 mg of the crude
ketal which was treated with 3N HCl (0.1 mL) in acetone (3 mL) for 2 d. The reaction
was neutralized with sat aq. NaHCO; and diluted with water (3 mL). The solids were
filtered to give 55.3 mg of the title compoung.

Example 295

-131-
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H,C
HyC mﬂho«

(4] S . o

\-fo \ N"NJ

HyC
w@\r\o’\
0

A solution of 3-nitro4-methylbenzoyl chloride (1.6g) in THF (50 mL) and
MeCN (50 mL) was added trimethylsilyldiazomethane (5 mL, 2M in hexanes) and

Step A:

TEA (1.4 mL) at 0 °C. The reaction mixture was stirred at 0°C for 24 h.  The
10  volatiles were removed in vacuo to give 3.3 g of a crude yellow solid. A portion was
purified via colimn chromatography (25% EtOAc/hexane).

The above diazoketone (44 mg, 0.22 mmol) was dissolved in CHzCl; (1 mlL)
and EtOH (0.09 mL) and added BROEt; (0.006 mL) was added. The mixtare was
stirred for 90 min and a second addition of BE;OEt; (0.005 mL) was made. The

15 reaction mixture was stirred for 16h and purified directly through a silica gel plug to

afford the ketone (42.1 mg, 88%).
Step B:
HC
S SN
0 s =N N OH
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The ketone was reduced to the amino-alcohol in an identical fashion as the
above examples and coupled to the chloropyrrolotriazine as in Example 1 to give the
alcohol (58mg).

5  Step C: Title Compound

The alcohol (56 mg, 0.14 mmol) was dissolved in CH,Cl; and added PCC
(36.3 mg, 0.17 mmol). The reaction was stirred at 1t for 24 h, filtered through celite
and purified via column chroamtography (25% EtOAc/hexane) to give the ketone
(44mg, 79%).
10 Examples 296-305
Examples 296-305 were prepared according to the procedure outlined in

Example 31.
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HPLC ret. t
Ex Structure MW (min) MS (MH+)
206 w)ger 404.43 2.96 405.2
297 )_glm 380.4 255 391.2
298 J_)Q)Yn 417.47 237 4183
209 }}g)m 4315 2.6 4323
")
300 8)2?“) 483,57 3.07 484.3
301 “}W 432.49 317 433.2°
302 w 41846 275 410.3
308 8}% 521.63 a2 522.2
304 45056 2,84 460.3
305 44553 2.62 448.4




M
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Examples 306-307
Examples 306-307 were prepared following the same procedure descxibed for

Example 3.

Ex. Structure MW "P"clm |:t'] t | ws ne)
308 : 466.6 3.09 467
307 aéq:snw 4165 2.40 417
5
Examples 308-311 _
Examples 308-311 were prepared following procedures similar to that
described in Example 48.
10
Ex. Structure MW HPLCret. T | MS (MH+)
(min)
308 J};nh 389.5 2.63 390
309 V)lem 387.4 3.00 388
310 )_‘hzo"\’ 373.4 2.89 374
311 J}éﬁ‘w 391.5 3.15 382
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We claim:

1. A compound having the formula (T)

enantiomers, diastereomers, salts, and solvates thereof, wherein

X is selected from —O—, ~OC(=0)~, -S—, ~S(=0)~, SOz, =C(=0)-, -COr-,
—NRg—, —~NR¢C(=0)—, ~NRgC(=0)NRy—, ~NRgCOz—, ~-NReSOz-,
=NR3SO:NRg—, -SO:NRg—, ~C(=0)NR3—, halogen, nitro, and cyano, or X is
absent;

Z is ~C(=0)NR1o-B", CHz)-C(=0)NR10-B°, ~NRia, C(=0)-B",
~(CH2-NR;aC(=0)-B", -NR;16.C(=O)NR;0-B, —NR;0S0z-B, -SO;NR;0-B,
-C(=0)-B", ~COr-B*, ~OC(=0)-B", -C(=0)NR;o-NR 0u-B*, -NR1¢CO,-B* or
~C(=O)NRo-(CH2)C(=0)B";

(8) optionally-substituted cycloalkyl, optionally-substifuted heterocyclo, or
optionally substituted heteroaryl; or
(b) aryl substituted with one R;; and zero to two Ry3;

B" is optionally substituted alkyl, optionally-substituted cycloalkyl, optionally-
substituted heterocyclo, optionally substituted aryl, or optionally substituted
heteroaryl;

B®is
(a) optionally-substituted cycloalkyl, optionally-substituted heterocyclo, or

optionally substitited heteroaryl;
136
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(b) aryl substituted with one R;; and zero to two R;2; or
(c) —C(=O)R13, “CO3R 13, -C(=O)NR3R13s;
B°® is optionally substituted alkyl, optionally substituted alkoxy, optionally-substitated
cycloalkyl, optionally-substituted heterocyclo, optionally substituted aryl, or
' optionally substituted heteroaryl;

B? is hydrogen, ~C(=0)R13, or <CO:R3;

B® is hydrogen, optionally substituted alkyl, optionally-substimted cycloalkyl,
optionally-substituted heterocyclo, optionslly substituted aryl, or optionally
substituted heteroaryl;

R; and R; are independently selected from hydrogen, alkyl, substituted alkyl, -OR,,,
—SRyu4, “OC(=0)R14, “CO2R14, “C(=O)NR14R 14e, ~NR14R 145, ~S(=O)R 14,
—SO2R 14, —SO2NR14R )40 “NR14SO2NR 14aR 140, “NR14e507R 14,
—NR4C(=O)R14e, “NR14CO2R 40, “NR14C(=O)NR14.R 14>, halogen, nitro, and
Cyano;

Rgis hydrogen or C;alkyl;

Rs is hydrogen, methyl, perfluoromethyl, methoxy, halogen, cyano, NHz, or NH(CHj);

R4 is selected from:

(a) hydrogen, provided that Ry is not hydrogen if X is —S(=0)-, =SOr~,

=NR3;CO1-, or -NR;SOr—;

(b) alkyl, alkenyl, and alkynyl optionally independently substituted with keto

and/or one to four R;7;

(c) aryl and heteroaryl either of which may be optionally independently

substituted with one to three Ry6; and

(d) beterocyclo and cycloalkyl either of which may be optionally
independently substituted with keto and/or one to three R;; or

(e) R.is absent if X is halogen, nitro, or cyano; ,

Rg is attached to any available carbon atom of phenyl ring A and at each occurrence is
independently selected from alkyl, halogen, trifluoromethoxy, trifluoromethyl,
bydroxy, alkoxy, alkanoyl, alkanoyloxy, thiol, alkylthio, nreido, nitro, cyano,
carboxy, carboxyalkyl, carbamyl, alkoxycarbonyl, alkyithiono, arylthiono,
arylsulfonylamine, alkylsulfonylamine, sulfonic acid, alkysulfonyl,

-137-
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sulfonamido, phenyl, benzyl, aryloxy, and benzyloxy, wherein each Rg group
in turn may be further substituted by one to two Ris;

Rg and Ry are independently selected from hydrogen, alkyl, substituted alkyl, aryl,
cycloalkyl, heterocyclo, and heteroary];

Ry and R;g, are independently selected from hydrogen, alkyl, substituted alkyl,
alkoxy, and aryl;

Ry is selected from
(a) alkyl, haloalkyl, alkoxy, haloalkoxy, -SO,alkyl, cycloalkyl, heterocyclo,

and heteroaryl any of which may be optionally subsituted; or
(b) balo, cyano, amino, alkylamino, and dialkylamino; '
Rz is selected from alkyl, R;7, and C,alky! substituted with keto (=0) and/or one to
three Ry7;
Rja and R3, are independently selected from hydrogen, optionally substituted alkyl,
optionally substitnted cycloalkyl and optionally subsituted aryl;
Ri4, Ri4e a0d Ry are independently selected from hydrogen, alkyl, substituted alkyl,
aryl, cycloalkyl, beterocyclo, and heteroaryl, except when R4 is joined to a
sulphonyl group as in ~S(=0)R14, ~SO2R4, and —NR;14,SO;R)4, thea Ry4 is not
hydrogen;
R;s is selected from elkyl, Ri7, and C;.4alky) substitmted with keto (=0O) and/or one to
three Ryo;
R;7is selected from
(a) halogen, haloalkyl, haloalkoxy, nitro, cyano, —SRzs, ~ORz3, ~NRzsRz4,
-NRzSOzRas, —SO;zR25, —SO2NR2R2, ~CO2R75, ~C(=O)Rx,
—C(=0)NR21R24, “OC(=O)Rz , “OC(=O)NRzsR2, ~“NRnC(=O)Ra,
—NRnCOzR24;

(b) aryl or heteroaryl either of which may be optionally substituted with one to
three Ras; or

(c) cycloalkyl or heterocyclo optionally substituted with keto(=0) and/or one
to three Rag;

Rys and Ry are independeutly selected from C;.salkyl, Cy salkenyl, halogen, haloalkyl,
haloalkoxy, cyano, nitro, amino, C; 4alkylamino, aminoC; 4alkyl, hydroxy,
hydroxyC;.4alkyl, alkoxy, C;-salkylthio, aryl, heterocyclo, (aryDalkyl, aryloxy,
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and (aryDalkoxy;

Rz and Ry, are each independently selected from hydrogen, alkyl, alkenyl, substituted
alkyl, substituted alkenyl, aryl, cycloalkyl, beteroaryl, and heterocyclo;

Ras is selected from zlkyl, substituted alkyl, aryl, heteroaryl, cycloalkyl and

heterocyclo; and
mis0,1,2o0r3.
2. A compound of claim ] having the formula (I*):

(Redm
j&)
R —B
R, N

Ra/x ‘1\1“"1\111

@)

enantiomers, diastereomers, salts and solvates thereof wherein

X is selected from —0—, -OC(=0)-, —S-, ~S(=0)—, -SOz—, —C(=0)-, -CO-,
—NRs—, -NRsC(=0)—, -NRgC(=0)NRy—, —-NR{COz—, -NRsSO7-,
~NRgS0:NRy~, —SO:NRy—, —C(=0)NRg—, balogen, nitro, and cyano, or X is
absent;

Y is -C(=O)NRjp—, -NR10.C(=O)NR10~, “NR10802~, —SO:NR10~, -C(=0)~, -CO>—
or -OC(=0)-; |

B is optionally-substituted cycloalkyl, heterocyclo, or heteroaryl; or aryl substituted
with one R;; and zero to two Rj; or when Y is —C(=0)NR;g—, B also may be
selected from —C(=O)R13, —CO;R13, and —C(=0)NR13R12,;

R; and R are independently selected from hydrogen, alkyl, substituted alkyl, ~OR;4,
—SR14, —“OC(=0)R4, “CO2R 14, “C(FO)NR 4R 140, "NR14R 140, —S(=O)R}q,
—SO2R 14, —SO;NR14R 140, “NR14SO2NR 14aR 145, “NR14:SO2R 14,
~NR14C(=O)R 140 “NR14CO2R 140, ~NR14C(=0)NR 4R 14p, halogen, nitro, and
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Cyano,

Ry is hrydrogen or C4alkyl;

Rj is hydrogen, methyl, perfluoromethyl, methoxy, halogen, cyano, NH;, or NH(CHj3);

Ry is selected from:

a) hydrogen, provided that R, is not hydrogen if X is —S(=0)-, ~SOr-,
~NR;COz-, or -NReSOr~;

b) alkyl, alkenyl, and alkynyl optionally substituted with keto and/or one to

four Ry7;

c) aryl and beteroaryl optionally substituted with one to three R)s; and

d) heterocyclo and cycloalkyl optionally substituted with keto snd/ar one to

three R;¢; or

e) R4 is absent if X is halogen, nitro, or cyano;

Rg is attached to any available carbon atom of phenyl ring A and at each occurrence is
independently selected from alkyl, halogen, triflucromethoxy, triflnoromethyl,
hydroxy, alkoxy, alkanoyl, alkanoyloxy, thiol, alkylthio, ureido, nitro, cyano,
carboxy, carboxyalkyl, carbamyl, alkoxycarbonyl, alkylthiono, erylthiono,
arylsulfonylamine, alkylsulfonylamine, sulfonic acid, alkysulfonyl,
sulfonamido, phenyl, benzyl, aryloxy, and benzyloxy, wherein each Rs group
in turn may be further snbstituted by one to two Rys;

Rg and Ry are independently selected from hydrogen, alkyl, substituted alkyl, aryl,
cycloalkyl, heterocyclo, and heteroaryl;

Rjo and R, are independently selected from hydrogen, alkyl, substituted alky],
alkoxy, and aryl;

Ry, is selected from optionally-substituted cycloalkyl, heterocyclo, and hetevoaryl;

R is selected from alkyl, R;7, and C;_salkyl substituted with keto (=0) and/or one to
three Ry7;

Ry3 and R)3, are selected from hydrogen, alkyl, and substituted alkyl,

Ris, Ri4a 20d R4, are independently selected from hydrogen, alkyl, substituted alkyl,
aryl, cycloalkyl, heterocyclo, and heteroaryl, except when Ry, is joined to a
sulphony! group as in —S(=0)R4, —SO2R14, 2nd -NR14,SO2R 14, then Ry4 is not
hydrogen;

Ris is selected from alkyl, Ry7, md C4alkyl substituted with keto (=O) and/or one to
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three Ry7;

R;7is selected from halogen, haloalkyl, haloalkoxy, nitro, cyano, —SRz3, —“ORz,
—NRzR24, -NRzSO2R25, —SO2R25, —SO2NRz3R34, —COsRz3, ~C(=O)Rz,
—C(=0)NRzR24, ~OC(=0)Rz , ~OC(=O0)NRz3Ra4, ~NRz3C(=O)R24,
—NRzCOsRy4, aryl or heteroaryl optionally substituted with one to three Ros;
or cycloalkyl or heterocyclo optionally substituted with keto(=0) and/or one to
three Ros;

R)g und Rog are independently selected from Cjsalkyl, C; galkenyl, halogen, baloalkyl,
haloalkoxy, cyano, nitro, amino, C,42lkylamino, aminoC;_4alkyl, hydroxy,
hydroxyC; 4alkyl, alkoxy, C,4alkylthio, phenyl, benzyl, phenyloxy, and
benzyloxy;

Rz3 and Ra4 are each independently selected from hydrogen, alkyl, alkenyl, substituted
alkyl, substituted alkenyl, aryl, cycloalkyl, heteroaryl, and heterocyclo;

Rasis selected from alkyl, substituted alkyl, aryl, heteroaryl, cyclo alkyl and
heterocyclo; and

mis0,1,2o0r3.

3. A compound according to claim 2, or a pharmaceutically-acceptable salt, or

an hydrate thereof, in which:

B is a Cz.xcycloalkyl optionally substituted with one to two Ry, 2 five membered
heteroaryl optionally substituted with one to two Ry, a five or six membered
heterocyclo optionally substituted with one to two Ry, aryl substituted with one
R1; and zero to two R)s; or when Y is —C(=0O)NR;o—, B also may be selected
from —C(=O)R3, -CO:R 3, and ~C(=O)NR3R3,;

R; is attached to any available carbon or nitrogen atom of ring B and at each
occurrence is independently selected from keto (=0), alkyl, substituted alkyl,
halogen, haloalkoxy, ureido, cyano, —SRzo, ~ORaz0, “NRzoRz1, ~NR20SO2R21,
—S0,R19, —“SO2NR20R21, “COzR20, ~C(=O)R20 , “C(=O)NRzoR2,
~OC(=0)Rz0 , ~OC(=O0)NRzoR21, ~NR2oC(=0)R31, -NR20CO2R2, aryl,
cycloalkyl, heterocycle, and heteroaryl, and/or when B is cycloalkyl, two R;
groups may join to form an optionally-substituted carbon-carbon bridge of
three to four carbon atoms, or two Ry groups may join to form a fosed
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carbocyclic, heterocyclic or heteroaryl ring, said fused ring being in turn
optionally substituted with one to three Rx;

Rz and Ry are selected from hydrogen, alkyl, alkenyl, substituted alkyl, substituted
alkenyl, phenyl, C3 scycloalkyl, and five-to-six membered heterocyclo or

5 heteroaryl; and :

Rz and Ry are independently selected from C;.galkyl, Ca galkenyl, halogen, haloalkyl,
haloalkoxy, cyano, nitro, amino, C; 4alkylamino, aminoC;.4alkyl, hydroxy,
hydroxyC)4alkyl, alkoxy, alkylthio, phenyl, benzyl, phenyloxy, and benzyloxy.

10

4, A compound according to claim 2, having the formula (Ia),
X
Y,
gk" ’
< ‘N"J @)

15 or a pharmaceutically-acceptable salt, prodrug, ar solvate thereof, wherein:
Rs is methyl, —CFs, or —-OCFy;
X is —C(=0)~, -NRC(=0)-, or —-C(=0)NRg-, wherein Ry is hydrogen or C; salkyl;
Y is “C(=0)NH—-, -NHC(=O)NH~, or -NHSO—;
Ry4 is hydrogen, Cy galkyl, C;_4alkyl optionally substituted with one to three Ry7,
20 cycloalkyl or heterocycle optionally-substitnted with keto (=0) and/or one to
three Ry¢; or aryl or heteroaryl optionally substituted with one to three Ry6;
Rea and Rg, are independently selected from hydrogen, C;.galkyl, substitited C;4alkyi,
halogen, triflucromethoxy, trifluoromethyl, —ORz;, —C(=0)alkyl,
—0C(=O)alkyl, ~NRz7Ras, —SRg7, -NOz, —CN, ~CO;Rz7, ~CONEL, ~SO5H,
25 —S(=0)alkyl, —S(=0)aryl, ~NHSOr-aryl-Rz;, —SOaNHRz7, ~CONHRz;, and
~NHC(=0)NHRj3;
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Rj¢ is selected from Cj4alkyl, R;7, and C)4alkyl substitnted with keto (=0) and/or one
to two Ry

Ry7 is selected from halogen, hydroxy, C;4alkoxy, trifluoromethyl, triflucromethoxy,
Cyano, nitro, pheayl, benzyl, phenyloxy, benzyloxy, NH;, NH(C, 4alkyl), N(C,-
4alkyl)s, C3cycloalkyl, or five or six membered beteroaryl or heterocycle; and

Rz and Ryg are selected from hydrogen, C;4aikyl, phenyl, C3;cycloalkyl, and five-to-
six membered heterocyclo or heteroaryl.

5. A compound according to claim 2, or & pharmaceutically-acceptable salt, or
solvate thereof, wherein:
ring B is phenyl substituted with heterocycle and zero to one Ry, oris a
cycloalkyl, heteroaryl, or heterocyclo ring selected from:
(258

a,
f;Eh}*m : ;_IH./\\(?\(R-;).. , md g_}\({x ;

wherein E, G, J and K are selected from O, S, NH and CHj, provided that
when ¢ is 0, then J and X are not simultaneously selected from O and S; and M
is N or CH; wherein each hydrogen atom of E, G, J, K and M may optionally
be replaced with an Ry group;

Ry and Rz are independently selected from C, salkyl, substituted C;_¢alkyl, halogen,
trifluoromethoxy, triflucromethyl, hydroxy, --Cj4alkoxy, —C(=0)alkyl,
—OC(=0)alkyl, NHz, NH(C;.4alkyl), N(C;ealkyl)z, —CN, ~CO,alkyl,
—CONH,, —CONH(CH3), --CON(CHa)z, phenyl, benzyl, Cs7 cycloalkyl, and
five-to-six membered heterocyclo or heteroaryl;

nis0,1o0r2; and

p and g are selected from 0, 1, 2, 3 and 4, provided that p and q taken together are not
greater than 4.

6. A compound acconding to claim S, or a pharmaceutically acceptable salt, or
solvate thereof, in which:
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X is -C(=0)-, —“C(=0)NH- or ~C(=O)N(C;alkyl)~

Y is -C(=O)NH~;

R4 is hydrogen, C; alkyl, C, ¢alkyl optionally substituted with ope to three Ry, aryl or
heteroaryl optionally substituted with one to three R;¢, or cycloalkyl or
heteracycle optionally-substitnted with keto (=0), and/or one to three Rg;

Ry is selected from C;4alkyl, R, and C;4alkyl substitnted with keto and/or one to
two R;7; and

Ry is selected from halogen, hydroxy, Cy4alkoxy, trifluoromethyl, trifluoromethoxy,
Cyano, nitro, phenyl, benzyl, pheayloxy, benzyloxy, NH;, NH(C).4alkyl), and
N(Ci4alkyl)

7. A compound according to claim 2 or a pharmaceutically acceptable salt, or
solvate thereof, in which R, and Rs are independently hydrogen or CHa.

8. A compound according to claim 2, or a pharmaceutically acceptable salt, or
solvate thereof, in which R is hydrogen.

9. A compound according to claim 2, or a pharmaceatically acceptable salt, or
solvate thereof, in which Rj is methyl, —CF;, or —OCFs,

10. A compound according to claim 2, or a pharmacentically acceptable salt, or
solvate thereof, in which X is —C(=0)— or -C(=O)NH-.

11. A compound according to claim 2, or a pharmacentically acceptable salt,
prodrug or solvate thereof, in which Y is ~C(=0)NH-.

12. A compound according to claim 2, or a pharmaceutically acceptable salt, or
solvate thereof, in which X is —-C(=O)NH- and Ry is C salkyl, optionally-substituted
benzyl, or a heterocyclic or heteroaryl ring selected from diazepinyl, morpholinyl,
piperidinyl, and pyrrolidinyl, said heterocycle being optionally substituted with one to
two of Cy4alkyl, hydroxy, C;4alkoxy, phenyl, and/or benzyl.
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13. A compound according to claim 2, or a pharmacentically acceptable salt,
prodrug or solvate thereof, in which X is ~C(=0O)— and Ry is phenyl, pyridyl,
pyrimidinyl, or pyrazinyl optionally-substituted with one to two of C;_4alkyl, halogen,
hydroxy, Cy4alkoxy, triflioromethyl, triflnoromethoxy, cyano, nitro, pheayl, benzyl,

5 phenyloxy, benzyloxy, NHa, NH(C;4alkyl), N(C;.salkyl), and/or a C;4alkyl
substituted with one to two of halogen, hydroxy, C4alkoxy, trifluoromethyl,
triflnoromethoxy, cyano, nitro, pbenyl, benzyl, phenyloxy, benzyloxy, NH;, NH(C,.
«alkyD), and/or N(C.ealkyl)z

10 14. A compound according to claim 2, or a pharmaceutically acceptable salt, or
solvate thereof, in which B is cyclopropyl or cyclobutyl optionally substitated with
one to two Ry, phenyl substituted with a five or six membered heterocycle and zero to
two Ria, or B is selected from one of:

SIS Ay
;_FC)—@.’ fnr‘}»mﬂ. !‘&Nj—ﬂ\ﬂ.
,L@mﬂ. }lti },mw). }stn )gam.

AL ™

Ry and Ry; are independently selected from C;4alkyl, triflucromethyl,
trifluoromethoxy, halogen, cyano, amino, C;.4alkylalmino, hydroxy, C-
20 4alkoxy, phenyl, benzyl, phenyloxy, and benzyloxy; and

nis0, 1or2.

15

15. A compound having the formula,
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enantiomers, diastereomers, salts, and solvates thereof, wherein

Rj is methyl or CFs;

X is -C(=0)— or -C(=O)NH—;

Ry is straight or branched C; salkyl; cycloalkyl optionally substituted with keto and/or
up to two R,¢; heterocycle or heteroaryl optionally substitoted with keto and/or
up to two Rje; Ci4alkyl substituted with up to three of halogen,
trifluoromethyl, cyano, hydroxy, alkoxy, haloalkyl, haloalkoxy, nitro, pheayl,
phenyloxy or benzyloxy, wherein seid pheayl group is optionally substituted
with one to two Ras; or phenyl optionally substituted with zero to two Ry6;

R and Rg, are selected from lower alkyl, halogen, trifluoromethoxy, trifluoromethyl,
hydroxy, C;.4alkoxy, nitro, amino, C;salkylamino, and cyano;

B ig a Cyscycloalkyl optionally substituted with one to two Ry, a five membered
heteroaryl optionally substituted with one to two Ry, a five or six membered
heterocyclo optionally substituted with one to two R, phenyl substituted with
Ry; and zero to two Ry2, ~C(=O)R3, ~COaR 3, and —C(=O)NR13R13.;

Ry is attached to any available carbon or nitrogen atom of ring B and at each
occurrence is independently selected from alkyl, substituted alkyl, halogen,
baloalkoxy, ureido, cyano, trifluoromethoxy, trifluoromethyl, hydroxy, —C;.
salkoxy, ~C(=0)alkyl, —OC(=0O)alkyl, NHz, NH(C,4alkyD), N(Ci4alkyl),,
—CN, ~CO2alkyl, -CONH,, -CONH(CH3), ~CON(CHa)», phenyl, benzyl, Ca 7
cycloalkyl, and five-to-six membered heterocyclo or heteroaryl; and/or when B
is cycloalkyl, two R groups may join to form an optionally-substituted
carbon-carbon bridge of three to four carbon atoms, or two Ry groups may join
to form a fused carbocyclic, heterocyclic or heteroaryl ring, said fused ring
being in turn optionally substituted with one to three Rxs;
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Ry, is cycloalkyl, heterocyclo, or heteroaryl optionally substituted with one to two R;s;
Ri3 and Rj3, are selected from hydrogen and C;4alkyl;
Ri2, Rys, and R,¢ at each occurrence are independently selected from hydrogen, alkyl,

triflucromethyl, triflooromethoxy, halogen, cyano, nitro, amino, C,.
5 salkylamino, aminoC;4alkyl, haloC,.salkyl, hydroxy, hydroxyC; 4alkyl,
alkoxy, phenyl, benzyl, phenyloxy, and benzyloxy;
Rap and Ry are selected from hydrogen, alkyl, alkenyl, substituted alkyl, substituted

alkenyl, aryl, cycloalkyl, heteroaryl, and heterocyclo; and
Rz and Ry are selected from C,.galkyl, C; salkenyl, balogen, haloalkyl, haloalkoxy,
Cyano, nitro, amino, Cjalkylamino, aminoC,;4alkyl, hydroxy, hydroxyC,.

10
«alkyl, alkoxy, alkylthio, phenyl, benzyl, phenyloxy, and benzyloxy.

16. A compound according to claim 15, or a pharmaceutically acceptable salt, or
solvate thereof, in which B is phenyl substituted with heterocyclo and one to two R;2;
15 cyclopropyl or cyclobutyl optionally substituted with one to two Ry; or B is selected

from one of:

A SIS A A
S S s

@mﬁ | }K }Anw).. ‘Lt" }An-,)..
20 jfi}ﬁ. and ;WES}&).;

Ry is Cj4alkyl, triftuoromethyl, trifluoromethoxy, halogen, cyano, amino, C;.
salkylslmino, hydroxy, Cj4alkoxy, phenyl, benzyl, phenyloxy, or benzyloxy;
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and
nis0,1ar2.
17. A compound having the formnla (2a) or (2b),

Y S &
ST A

enantiomers diastereomers, salts and solvates thereof, wherein:

Ry is methyl or CFs;

Raa is pheny] or five or six membered heteroaryl optionally substituted with up to two
Ri6;

Ry is straight or branched C; ¢alkyl; cycloalkyl optionally substituted with keto and/or
up to two Ry¢; heterocycle optionally substituted with keto and/or up to two
Ris; or Ci4alkyl substituted with up to three of halogen, trifluoromethyl,
cyano, hydroxy, alkoxy, haloalkyl, haloalkoxy, nitro, phenyl, pheayloxy or
benzyloxy, wherein sa2id phenyl or benzyl group in turn is optionally
substituted with one to two Rag;

Re i8 lower alkyl, halogen, triflucromethoxy, triftuoromethyl, hydroxy, Ci.4alkoxy,
amino, Cj.alkylalmino, or cyano;

B is selected from phenyl substituted with heterocyclo or heteroaryl and up to two Ry,
cyclopropyl or cyclobutyl either of which may be optionally substituted with
one to two Ry, or B is selected from one of:

2SS Ve A
2SN & 2 & 2
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5 Ryis Ci4alkyl, triflucromethyl, trifluoromethoxy, halogen, cyano, nitro, amino, C;.
saikylalmino, hydroxy, Cy4alkoxy, phenyl, benzyl, phenyloxy, or benzyioxy;
Ri2, R and R;7 at each occurrence are independently selected from hydrogen, alkyl,

triflnoromethyl, trifluoromethoxy, halogen, cyano, nitro, amino, C;.
salkylalmino, hydroxy, alkoxy, phenyl, benzyl, phenyloxy, and benzyloxy;

10  Rogis selected from Cj4alkyl, trifluoromethyl, trifluoromethoxy, balogen, cyano,
amino, C)4alkylalmino, hydroxy, alkoxy, phenyl, benzyl, phenyloxy, and
benzyloxy;

nisOorl.

15 18. A compound according to claim 17 or a pharmacentically acceptable salt,
prodrug or solvate thereof, in which B is cyclopropyl optionally substituted with one
to two Ry, or B is selected from:

Do T

20 19. A pharmaceutical composition comprising at least one compound according to
claim 1 and a pharmaceutically-acceptable carrier or diluent.

20. A pharmacentical composition comprising at least one compound according to
claim 15 and a pharmacentically-acceptable carrier or diluent.

21. A method of treating an inflamnmatory disorder comprising administering to a
patient in need of such treatment a pharmaceutical composition according to claim 19.
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22. The method of claim 21 in which the inflammatory disorder is selected from
asthma, adult respiratory distress syndrome, chronic obstructive pulmonary discase,
chronic pulmonary inflammatory disease, diabetes, inflammatory bowel disease,
osteoporosis, psoriasis, graft vs. host rejection, atherosclerosis, and arthritis including
rhematoid arthritis, psogiatic arthritis, trammatic arthritis, rubella arthritis, gouty
arthritis and osteoarthritis.

23. A compound having the formmula,

ol
pae e

enantiomers, diastereomers, salts, and solvates thereof, wherein

Rj is methyl or CFs;

X is -C(=0)~ or -C(=O)NH—;

Ry, is straight or branched C;.salkyl; cycloalkyl optionally substituted with keto and/or
up to two Ry¢; heterocycle or heteroaryl optionally substituted with keto and/or
up to two Ry¢; C;.4alkyl substitnted with up to three of halogen,
triflucromethyl, cyano, hydroxy, alkoxy, haloalkyl, haloalkoxy, nitro, phenyl,
phenyloxy or benzyloxy, wherein said phenyl group is optionally substituted
with one to two Rag; or phenyl optionally substituted with zero to two Rje;

Rg, and Rg, are selected from lower alkyl, halogen, trifluoromethoxy, trifluoromethyl,
hydroxy, C;4alkoxy, nitro, amino, C;.4alkylamino, and cyano;

B is a Cy scycloalky] optionsally substitated with one to two Ry, a five membered
heteroaryl optionally substituted with one to two R, a five or six membered
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heterocyclo optionally substituted with one to two Ry, phenyl substituted with
Ry and zero to two Rz, “C(=O)Ry3, -COzRy3, and —~C(=O)NR13R3,;

Ry is attached to any available carbon or nitrogen atom of ring B and at each
occurrence is independently selected from alkyl, substituted alkyl, halogen,
haloalkoxy, ureido, cyano, triflucromethoxy, trifluoromethyl, hydroxy, —C;-
salkoxy, —C(=0)alkyl, ~OC(=0)alkyl, NH;, NH(C,alkyl), N(C; 4alkyl),,
—CN, —CO»alkyl, -CONH;, ~CONH(CHj3), ~CON(CHs),, phenyl, benzyl, Cs 4
cycloalkyl, and five-to-six membered heterocyclo or beteroaryl; and/or when B
is cycloalkyl, two Ry groups may join to form an optionally-substituted
carbon-carbon bridge of three to four carbon atoms, or two R7 groups may join
to form a fused carbocyclic, heterocyclic or heteroaryl ring, said fused ring
being in turn optionally substitnted with one to three Rx;;

Ry is cycloalkyl, heterocyclo, or heteroaryl optionally substituted with one to two Rs;

R;3 and R;3, are selected from hydrogen and C,4alkyl;

Ria, Ris, and R at each occurrence are independently selected from hydrogen, alkyl,
trifluoromethyl, triflnoromethoxy, halogen, cyano, nitro, amino, C;.
salkylamino, aminoC,4alkyl, haloC)4alkyl, hydroxy, hydroxyC)-alkyl,
alkoxy, phenyl, benzyl, phenyloxy, and benzyloxy: |

Rzp and Ry are selected from bydrogen, alkyl, alkenyl, substituted alkyl, substituted
alkenyl, aryl, cycloalkyl, heteroaryl, and heterocyclo; and

Rz and Ry are selected from Cy_galkyl, C; galkenyl, halogen, haloalkyl, haloalkoxy,
Cyano, nitro, arhino, C;alkylamino, aminoC,4alkyl, hydraxy, hydraxyC,.
s2lkyl, alkoxy, alkylthio, phenyl, benzyl, phenyloxy, and benzyloxy.

24. A compound according to claim 23, or a pharmaceutically acceptable salt, or
solvate thereof, in which B is phenyl substituted with heterocyclo and one to two Rja;
cyclopropyl or cyclobutyl optionally substituted with one to two Ry; or B is selected
from one of: |
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5 Ryis Cyi4alkyl, triflucromethyl, trifluoromethoxy, halogen, cyano, amino, C;.
salkylalmino, hydroxy, C;4alkoxy, phenyl, benzyl, phenyloxy, or benzyloxy;
and

nis0,1or2.

10 25. A compound having the formnla,

Red

aee

enantiomers, diastercomers, salts, and solvates thereof, wherein
15 Rjis methyl or CFs;
X is ~C(=0)- or~-C{(=0)NH-;
Ry is straight or branched C; ¢alkyl; cycloalkyl optionally substituted with keto and/or
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up to two R;¢; heterocyele or heteroaryl optionally substituted with keto and/or
up to two R;; Cy4alkyl substituted with up to three of halogen,
triftuoromethyl, cyano, hydroxy, alkoxy, haloalkyl, haloalkoxy, nitro, phenyl,
pheayloxy or benzyloxy, wherein said pbenyl group is optionally substituted
with one to two Rag; or phenyl optionally substituied with zero to two R;g;

Re and Rg are selected from lower alkyl, halogen, trifluoromethoxy, trifluoromethyl,
hydroxy, C;4alkoxy, nitro, amino, C;4alkylamino, and cyano;

B is a Cyxcycloalkyl optionally substituted with one to two Ry, a five membered
heteroaryl optionally substituted with one to two Rj, a five or six membered
heterocyclo optionally substituted with one to two Ry, phenyl substituted with
Ri: and zero to two R;z, “C(=O)Ri3, —COzR)3, 20d —C(=O)NR3R}3;

R7 is attached to any available carbon or nitrogen atom of ring B and at each
occurrence is independently selected from alkyl, substitnted alkyl, halogen,
haloalkoxy, ureido, cyano, trifinoromethoxy, trifluoromethyl, hydroxy, —C;.
salkoxy, —C(=O)alkyl, ~OC(=O)alkyl, NHz, NH(C; 4alkyl), N(C;.4alkyl),,
—CN, —COzalkyl, ~CONH;, -CONH(CH;), ~CON(CHs),, phenyl, benzyl, Cs7
cycloalkyl, and five-to-six membered heterocyclo or heteroaryl; and/or when B
is cycloalkyl, two Ry groups may join to form an optionally-substituted
carbon-carbon bridge of three to four carbon atoms, or two Ry groups may join
to form a fused carbocyclic, heterocyclic or heteroaryl ring, said fused ring
being in tum optionally substituted with one to three Rz;

R is cycloalkyl, heterocyclo, or heteroaryl optionally substituted with one to two Rys;

R;3 and Ry, are selected from hydrogen and C,4alkyl;

Riz Ris, and Ry at each occurrence are independently selected from hydrogen, alkyl,
triffuoromethyl, triflucromethoxy, halogen, cyano, nitro, amino, C;.
salkylamino, aminoC,;4alkyl, haloC; 4alkyl, hydroxy, hydroxyC, salkyl,
alkoxy, phenyl, benzyl, phenyloxy, and benzyloxy;

Rap and Ry are selected from hydrogen, alkyl, alkenyl, substituted alkyl, substituted
alkenyl, aryl, cycloalkyl, beterparyl, and heterocyclo; and

Rz and Ros are selected from C, gatkyl, C; ¢alkenyl, balogen, haloalkyl, haloalkoxy,
Cyano, nitro, amino, C;4alkylamino, aminoC; 4alkyl, hydroxy, hydroxyC;.
aalkyl, alkoxy, alkylthio, phenyl, benzyl, phenyloxy, and benzyloxy.
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26. A compound according to claim 25, or a pharmaceutically acceptable salt, or

solvate thereof, in which B is phenyl substituted with heterocyclo and one to two Ry3;

cyclopropyl or cyclobutyl optionally substituted with one to two Ry; or B is selected
5 fromoneof

ACINE S g
’1_@—@7). | ffﬂ“j«ﬂ. f‘ﬁ%—mﬂ.
LSS S

10

Rz is Cy4alkyl, trifluoromethyl, trifluoromethoxy, halogen, cyano, amino, C;.
aalkylalmino, hydroxy, Cialkoxy, phenyl, benzyl, phenyloxy, or benzyloxy;
and

nis0,1or2.

15

27. A compound of claim 1 selected from



Wﬁ*m
m 3%30‘“3?50” f@’“

5 28. A compound of claim 1 selected fro
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, and
enantiomers, diasteriomers, salts and solvates thereof.

29. A compound of claim 1 selected from

enantiomers, diasteriomers, salts and solvates thereof.
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particularmente cinasas p38a y PpP. Los compuestos de
pirrolotriazina Gtiles como inhibidores de tirosina cinasa se
describen en 1la solicitud de patente U.S. No. de Serie
‘09/573,829, presentada el 18 de mayo de 2000, asignada al
5 presente titular. Los métodos para el tratamiento de.
condiciones asociadas coﬂ la cinasa p38 asi como los
compuestos de pirrolotriazina (tiles para tal propésito, se
describen en la solicitud de patente U.S. No. de Serie
10/036,293, asignada al presente titular y que tiene
10 inventores comunes con esta, que reivindica los beneficios de
la solicitud provisional U.S. No. 60/249,877, presentada el
17 de noviembre de 2000, y la solicitud provisional U.S. No.
60/310,561, presentada el 7 de agosto de 2001. Los compuestos
de pirrolotriazina sustituidos con un grupo 4cido que segin
15 se informa tiene actividad inhibidora de sPLA;, se describen
en la WO 01/14378 Al para Shionogi & Co., Ltd, publicada el 1
de marzo de 2001 en japonés. Cada una de lés solicitudes de
patente, patentes y publicaciones con referencia a la

presente, se incorporan en la presente por referencia.

20
BREVE DESCRIPCION DE LA INVENCION

La presente invenclén se refiere a compuestos de la

férmula (I),

25
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enantiémeros, diastereémeros, sales, y s_olvatos de los

mismos, en donde:

10 X se selecciona de -0-, -OC(=0)-, =S-, =-S8(=0)-, -803-, -

C(=0)-, -COz~, =-NRyg—-, -NR¢C(=0)-, <-NRgC(=O)NRgy~, =-NRgCOz-,
NRgSO2-, =NRgSOzNRg~, -S5S02-NRg-, -C(=0)NRs-, halégeno, nitro y

ciano, o X est4 ausente:;

Z es —C(=0)NRy~-B", -(CH;)—C(=6)NR10—BC, =NR;04C (=0) -B*,

15 (CH2) =NR10aC (=0) =B®, =NR10eC (=0)NR10-B, -NR;0S02-B, -SOzNRijg-B, -

C(=0)-B*, =-CO;-B°, -OC(=0)-B®, ~-C(=mO)NRjo-NRioa~B%, NR1pCO2-B* o
C (=0) NRyo~ (CH2) C (=0) B®;

B es .

(a) cicloalquilo opcionalmente sustituldo, heterociclo

20 opcionalmente sustituido o hetercarilo opcionalmente

sustituido; o

(b) arilo sustituido con un R;; y cero hasta dos Ria;

B* es alquilo opcionalmente sustituido, cicloalquilo
opcionalmente sustituido, heterociclo opcionalmente

25 sustituldo, arilo opcionalmente sustituido, o heteroarilo

e LU= T - - B i - e . .o o arar ae e e —— . e ko



opcionalmente sustituido;
B® es
{(a) cicloalquilo opcionalmente sustituido, heterociclo
‘opcionalmente sustituido o heteroarilo opcionalmente
5 sustituido:;
(b) arilo sustituido con un R;; y cero hasta dos Rjz; ©
(c} -C(=0)R;i3, =-COa2Ri3, -C(=0)NR;3R134;
B es alquilo opcionalmente sustituido, alcoxi
opcionalmente sustituido, cicloalquilo opcionalmente
10 sustituido, heterocicloe opcionalmente sustituido, arilo
opcionalmente sustituido o heterocarilo opcionalmente
sustituido; _
B* es hidr6geno, -C(=0)Ry3 o -COzRi3;
B* es hidrégeno, alquilo opclonalmente sustiéuido,
15 cicloalquilo opcionalmente sugtituido, heterociclo
opcionalmente sustituido, arilo opcionalmente sustituido o
heteroarilo opcionalmente sustituido;
Ri ¥ Rs se seleccionan independientemente de hidrégeno,
alquilo, alquilo sustituido, =~ORj4, -SRis, -0C(=0)Ry4, =~CO2Ri4,
20 -C(=0)NRu4Risa; -NRyRyqar -S(=0)Ris, -—SOzRia, ~SOzNRuRyqa, -
NR14S0;NR14aR14b,  —~NR14a802R14,  ~NRy4C{=O)Ryga, - ~NR14CO2R14a, -
NR14C (=0) NR14sR14p, haldgeno, nitro y ciano;
Rz @8 hidrégeno o alquilo Ci-y;
R; es hidrdégeno, metilo, perfluorometilo, metoxi,

25 halégeno, ciano, NHz o NH(CHi);
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Ry se selecciona de:

a) hidrégeno, con la condicién de que Ry no sea
hidrégeno s8i X es -S(=0)-, -502-, -NRgCO2-, o NRgSC:z-;

b) alquilo, alquenilo y alquinilo opcionalmente
sustituido independientemente con ceto y/o uno hasta cuatro
Ri7;

(c) arilo y hetercarilc cualquiera de los cuales puede
estar opcionalmente sustituido independientemente con uno
hasta tres Ris; ¥

d) heterociclo y clcloalquilo cualquiera de los cuales
puede estar opcionalmente sustituido independientemente coﬁ
ceto y/0 uno hasta tres Rjs; ©

(e) R; est& ausente si X es haldgeno, nitro, o ciano:

R¢ se enlaza a cualquier Atomo de carbono disponible del
anillo- fenilo A y cada que se presenta se selecciona
independientemente de algquilo, halégeno, trifluorometoxi,
trifluorometilo, hidroxi, alcoxi, alcanoilo, alcanoiloxi,
tiol, alquiltio, ureido, ' nitro, ciano, carboxi,
carboxialquilo, carbamilo, alcoxicarbonilo, alquiltiono,
ariltiono, arilsulfonilamina, alquilsulfonilamlna, adcido
sulfénico, alquilsulfonilo, sulfonamido, fenila, bencilo,
ariloxi y benciloxi, en donde cada grupo R nuevamente puede
sustituirse ademds por uno hasta dos Rjs;

Ry ¥ Ry se seleccionan independientemente de hidrégeno,

alquilo, algquilo sustituido, arilo, cicloalquilo, heterociclo
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y heterocarilo;

Rio Y Ripa 8e seleccionan independientemente de hidrégeno,
alguilo, alquilo sustituldo, alcoxi y arilo;

R;; se selecciona de

(a) alquilo, halcalquilo, alcoxi, haloalcoxi,
cicloalquilo, heterociclo, y hetercarilo cualquiera de los
cuales puede opclonalmente sustituirse; o

(b) halo, ciano, amino, alquilamineo, y dialquilamino;

Ri2 8e selecciona de .,alquilo, R;y y alquilo C;.
sustifuido con ceto (=0) y/o uno hasta tres R;;;

Riz ¥ Rizs se seleccionan independientemente de hidrégeno,
alquilo opcionalmente sustituido, cicloalquilo opcionalmente
sustituido y arilo opcionalmente sustituido;

Ries Riqa Y Rispy Se seleccionan independientemente de
hidrégeno, alquilo, alquilo sustituido, arilo, cicloalquilo,
heterocicle y heterocarilo, excepto cuando R;; se une a un
grupo sulfonilo como en -S(=0)R;q, =-SO2Ri4 Yy -NR14aSOzR14,
entonces R4 no es hidrégeno;

Ri¢ 8e selecciona de alquilo, Rj; y alquile C;-
sustituido con ceto (w0) y/o0 uno hasta tres R;;;

Ri7 se selecciona de

(a) halégeno, haloalquilo, haloalcoxi, nitro, ciano, -
SRzs, —-OR23, =NRz3Ray, =-NR23SO2Rzs, -SOzR2s, -SOzNRz3Ra¢, ~COaRz3, -
C(=0) Rz, ~C (=0) NR23R24. -0C (=0) Rz, —0C (=0) NRz23aR2«, -
NR23C (=0) Rz4;, ~NR23COzRz24;

E m A s 8 e SR A e R s e —— — —— [ -- - ——
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(b} arile o hetercarilo bualqpiera de los cuales puede
estar opcionalmente sustltuido con uno hasta tres Ry:; ©

(c) cicloalquilo o heterociclo opcionalmente sustituido

‘con ceto(=0) y/o0 uno hasta tres Rze:

Rip Y Rz¢ se seleccionan independientemente de alquilo C;-
¢ alquenile Ca.g, halégeno, halocalquilo, haloalcoxi, ciano,
nitro, ‘amino, alquilamino C;.4, amino-alquilo C;-4, hidroxi,
hidroxi -alquilo C;, alcoxi, alquiltio Cj;-, arilo,
heterociclo, (arilo) alquilo, ariloxi y (arilo)alcoxi;

Raa y Rz4 se seleccionan cada uno independientemente de
hidrégeno, alquilo, alquenilo, alquilo sustituido, alquenilo
sustituido, arilo, cicloalquilo, heteroarilo y heteroci&lo;

Rzs se selecciona de alquilo, alquilo sustituido, arilo,
heteroarilo, cicloalquilo y heterociclo; y

mes 0, 1, 2 6 3.

La invencién se refiere ademds a composiciones
farmacéuticas que contienen compuestos de la.férmula (I), y a
métodos para tratar condiciones asociadas con la actividad de
la cinasa p38 (o y PB), que comprende administrar a un
mamifero wuna cantidad farmacéuticamente aceptable del
compuesto de la férmula (I). .

DESCRIPCION DETALLADA DE LA INVENCION
Se enlistan a continuacién las definiciones de varios

términos usados para describir esta invencién. Estas
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definiciones aplican a los términos como se usan a través de
esta especificacién, salvo que se limite de otra manera en
situaciones especificas, ya sea individualmente o comoc parte
‘de un grupo mis grande.

El término “alquilo” se refiere a grupos hidrocarburo no
sustituidos de cadena lineal o ramificada de 1 hasta 20
dtomos de carbono, de preferencia 1 hasta 7 4Atomos de
carbono. La expresién “alquilo inferior” se refiere a grupos
alquilo sustituidos de 1 hasta 4 &tomos de carbono. Cuando se
usa un subindice con referencia a un grupo alquilo u otro, el
subindice se reflere al nimero de &tomos de carbono que el
grupo puede contener. Por ejemplo, el término “alquilo Cp4”
incluye un enlace y grupos alquilo de 1 hasta 4 Atomos de
carbono. -

El término “alquilo sustituido” se refiere a un grupo
alquilo sustituido por wuno hasta cuatro sustituyentes
seleccionados de halégeno, hidroxi, alcoxi, ceto (=0),
alcanoilo, ariloxi, alcanoiloxi, NR.Rp, . alcancilamino,
aroilamino, aralcanoilamino, alcanocilamino sustituido,
arilamino sustituido, aralcanoilamino sustituido, tiol,
alquiltio, ariltio, aralduiltio, alquiltiono, ariltiono,
aralquiltiono, alquilsulfonilo, arilsulfonilo,
aralquilsulfonilo, -SO;NR,Rs, nitro, ciano, -CO;H, ~CONR4Rp,
alcoxicarbonilo, arilo, guanidino Yy heterocarilos o

heterociclos (tales como indolilo, imidazolilo, furilo,
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tienilo, tiazolilo, pirreolidilo, piridilo, pirimidilo vy
gimilares), en donde R, y R, se seleccionan de hidrégeno,
alquilo, arilo, aralquilo, cicloalguilo, cicloalquilalquilo;'
‘heteroarilo, hetercarilalquilo, heterociclo y
heterocicloalquilo. El1 sustituyente en el alquilo puede
nuevamente sustituirse ademds opcéonalmente, én cuyo <aso
estarid sustituido con uno o mas de alquilo Cj;-4, algquenilo Cj.
«» halégeno, haloalquilo, haloalcoxi, ciano, nitro, amino,
alquilamino C;.,, amino-alquilo C,-4, hidroxi, hidroxi-alquilo
Ci-a» alcoxi, alquiltio, .fenilo, bencilo, feniloxi, y/o
benciloxi.

El término “alquenilo” se refiere a grupos hidrocarburo
de cadena lineal o ramificada de 2 hasta 20 &tomos de
carbono, de preferencia 2 hasta 15 atomos de carbono, y més
preferentemente 2 hasta 8 &tomos de carbono, que tienen por
lo menos un enlace doble, y dependiendo del nGmero de &tomos
de carbono, hasta cuatro enlaces dobles.

El término “alquenilo sustituido” se refiere a un grupo
alquenilo sustituide por uno hasta dos sustituyentes
seleccionados de los mencionados arriba para grupos alquilo
sustituido.

El término “alquinilo” se refiere a grupos hidrocarburo

de cadena lineal o ramificada de 2 hasta 20 4tomos de

- carbono, preferentemente 2 hasta 15 Atomos de carbono, y mas

preferentemente 2 hasta 8 &tomos de carbono, que tienen por
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lo menos un enlace triple; y dependiendo del nimero de atomos
de carbono, hasta cuatro enlaces triples.

El término “algquinilo sustituido” se refiere.-a un grupd
‘alquinilo sustituido por uno hasta dos sustituyentes
seleccionados de los mencionados arriba para grupos alquilo.

Cuando el término alquilo se usa en conexidén con otro
grupo, como en heterocicloalquilo o cicloalquilalquilo, esto
significa que el grupo identificado (nombrado primero) se
eﬁlaza directamente a través de un grupe alquilo que puede
ser de cadena lineal o ramificada, ({(por ejemplo, ciclopropil-
alquilo C;-4 significa un grupo cicloproplilo enlazado a través
de un grupo alguilo de cadena lineal o ramificada, que tiene
uno hasta cuatro &tomos de carbono). En ‘el caso de los
sustituyentes, como en “cicloalquilalquilo sustituido”, 1la
porcién alquilo del grupo, ademds de ser de cadena lineal o
ramificada, puede sustituirse como se describe arriba para
grupos alquilo sustituidoc y/o el primer grupo nombrado (por
ejémplo, cicloalquilo) puede éustitpirse como se describe en
la presente para tal grupo.

El término “halégenc” o “halo” se refiere a fldor,
cloro, bromo y yodo.

El término ™“arilo” se refiere a grupog hidrocarburo
sustituidos o no sustituidos monociclicos o biciclicos
aromaticos, que tienen 6 hasta 12 &tomos de carbono en la

porcién del anillo, tales como grupos fenilo, naftilo, vy

- R P orram it m SLALELE & B L e W e g e - A va
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bifenilo). lLos grupos arilo pueden incluir opcionalmente uno
hasta tres anillos adicionales (ya sea cicloalquilo,
heterociclo o heterocarilo) fusionados a este. Los ejemplos

Ynecluyen:

y 9imilares. Cada anillo del arilo puede estar opcionalmente
sustituido con uno hasta tres grupos R;, en donde R, cada que
se presenta s8e selecciona de alquilo, alquilo sustituido,
halégeno, trifluorometoxi, trifluorometilo, -SR, -OR, -NRR’,
-NRSO;R’, -SO2R, =-SO,NRR’, -CO;R’, -C(=O)R’, -C(=O)NRR’, -~
OC{(=0O)}R’, -0C (=0) NRR’ , -NRC{=Q)R’, -NRCO2R’, fenilo,

cicloalquilo C3-;, y heterociclo o heteroarilo de cinco hasta

. L]
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seis miembros, en donde cada R y R' se selecciona de
hidrégeno, alquilo, alquilo sustituido, alquenilo, alquenilo
sustituido, fenilo, <cicloalquilo Cj3-7;, y heterociclo b.
‘heteroarilo de cinco hasta seis miembros, excepto en el caso

5 de un grupo sulfonilo, entonces R no va a ser hidrégeno. Cada
sustituyente R. opcionalmente nuevamente puede sustituirse
ademids por uno o mds (de preferencia 0 hasta 2) grupos Rg, en
donde Rgq se Belecciona de alquilo Ci.g, algquenilo Cz-¢,
halégeno, haloalquilo, haloalcoxi, <ciano, nitro, amino,

10 alquilamino Ci.s, amino-alquilo Cj;-¢, hidroxi, hidroxi-alquilo
Ci-4, alcoxi, alquiltio, fenilo, bencilo, feniletilo, feniloxi

. y benciloxi.

El término “aralquilo” se refiere a un grupo arilo

enlazado directamente a través de un grupo alquilo, tal como

15 bencilo, en donde el grupo alquilo puede ser de cadena lineal
o ramificada. En el caso de un “aralquilo sustituildo”, la
porcién alquilo del grupo ademids de ser de. cadena lineal o
ramificada, puede sustituirse como se menciona arriba para

los grupos alquilo sustituido y/o la porcién arilo puede

Zd sustituirse como se menciona en la presente para arilo. De
esta manera, el término “bencilo opcionalmente sustituido” se

refiere al grupo

25 A R

.
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en donde cada grupo R puede ser hidrégeno o también pueden
ser seleccionados de R. como se define arriba, nuevamente
estd opcionalmente sustituido con unoc o més Rd. Por lo mencos
dos de estos grupos “R” deberian ser hidrégeno y de
preferencia por 1lo menos cinco de los grupos “R” son
hidrégeno. Un grupo bencilo preferide involucra la porcién

alquilo que se ramifica para definir
=0
—C
n \ // ]

El término “hetercarilo” se refiere a un grupo aromidtico
sustituido o no sustituido, por ejemplo, que es un sistema de
anillo monociclico de 4 hasta 7 miembros, biciclico de 7
hasta 11 miembros o triciclico de 10 hasta 15 miembros, que
tiene por lo menos un heterodtomo y por lo menos un anillo
que contiene un 4tomec de carbono. Cada anillo del grupo
heteroarilo que contiene un heterocidtomo puede contener uno o
dos 4tomos de oxigeno o azufre y/o desde uno hasta cuatro
stomos de nitrbgené, con la condicién de que el numero total
de heterodtomos en cada anillo es de cuatro o menos y cada
anillo tiene por lo menos un A&tomo de carbono. Loas anillos
fusionados que completan los grupos biciclicos y triciclicos
pueden contener sélo Atomos de carbono y pueden estar

saturados, parcialmente saturados o no saturados. Los Atomos

e . aertmmcimAmewmsame ;= Brew e oM ’- - - -
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de nitrégeno y azufre pueden estar opcicnalmente oxidados y
los 4tomos de nitrégeno pueden estar opcionalmente
cuaternizados. lLos qrupos heterocarilo que son biciclicos ©
triciclicos deberi&n incluir por 1lo menos un anillo

5 completamente aromatico pero el otro u otros anillos
fusionados pueden ser aromiticos o no aromiticos. E1l grupo
hetercarilo puede enlazarse a cualquler &tomo de nitrdgeno o
disponible de cualquier anillo. Puede estar opcionalmente
sustituido con uno hasta tres (preferentemente 0 hasta 2)

10 grupos R,, como se define arriba para arilo, gque nuevamente
puede estar sustituido con -uno o mias (de preferencia 0 hasta

. . 2) grupos Rs, también como se describe arriba.
Ejemplos de los grupos heteroarilo monociclico incluyen
pirrolilo, pirazolilo, pirazolinilo, imidazeolilo, oxazolilo,

15 isoxazelilo, tiazolilo (es decir,

B

tiadiazolilo, isotlazolilo, furanilo, tienilo, oxat.'liazolilo,
20 piridilo, pirazinilo, pirimidinilo, piridazinileo, triazinilo

. Y similares.
Los grupos heteroarilo biciclicos ejer;lplares incluyen -
indolilo, benzotiazolilo, benzodioxolilo, benzoxaxolilo,
benzotienilo, quinolinilo, tetrahidroisoquinolinilo,

25 isoquinolinilo, bencimidazolilo, benzopiranilo, indolizinilo,
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benzofuranilo, cromonilo, cumarinilo, benzopiranilo,

cinolinilo, quinokalinilo, indazolilo, pirrolopiridilo,

furopiridinilo, dihidroisoindolilo, tetrahidroquineclinilo y

‘similares.

Ejemplos de los grupos heteroarilo triciclicos incluyen
carbazolilo, bencidolilo, fenantrolinilo, acridinilo,
fegantridinilo, xantenllo y similares.

El término "“cicloalquilo” se refiere a un sistema de
anillo de hidrocarburo ciclico no aromitico saturado o
parcialmente no saturado, que contiene de preferencia 1 hasta
3 anillos y 3 hasta 7 &tomos de carbono por anillo, que puede
estar sustituido o no sustituido y/o que puede fusionarse con
un anillo carbociclico C3-C;, a un anillo heterociclico, o que
puede tener un puente de 3 hasta 4 &tomos de carbono. Los
grupoé-cicloalquilo que incluyen cualquiera de los Atomos de
carbono o nitrégeno disponibles en cualquiera de los anillos
fusionados o que forman puente pueden tener opcionalmente 0
hasta 3 (preferentemente 0-2) -sustituyentes seleccionados de
grupos R,, como se menciona arriba-, y/o de ceto (donde sea
apropiado) que nuevamente puede estar sustituide con uno
hasta tres grupos R4, también como se menciona arriba. De
esta manera, cuando se establece que el puente carbono-
carbono puede estar opcionalmente sustituido, significa que
los 4tomos de carbono en el anillo del puente pueden estar

opcionalmente sustituidos con un grupo R., que se selecciona

\94/
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de preferencia de alquilo C;.4, alquenile C;., halége o,
haloalquilo, halcalcoxi, amino, alquilamino C;-4, amino-

alquilo C;-4, hidroxi, hidroxi-alquilo Cj.q, Yy alcoxl Cj-4.

‘Ejemplos de los grupos cicloalquilo incluyen ciclopropilo,

ciclobutilo, ciclopentilo, ciclohexilo,” cicléheptilo,
bicicloheptano, cicloctilo, ciclodecilo, ciclododecilo, vy
adamantilo.

Los términos “heterociclo”, “heterociclico” y
“heterociclo” cada unoc se refiere a un grupo ciclico no
aromatico completamente saturado o parcialmente no saturado,
que puede estar sustituido o no sustituido, por ejemplo, que
es un anillo monociclico de 4 hasta 7 miembros, biciclico de
7 hasta 11 miembros, o triciclico de 10 hasta 15 miembros, el
cual tiene por lo menos un heterodtomo en por lo menos un
anillo- que contiene un Atomo de carbono. Cada anillo del
grupo heterociclico que contiene un heterodtomo puede tener
1, 2 6 3 heterodtomos selecclonados de &tomos de nitrédgeno,
oxigeno y azufre, donde los heteroitomos de nitrégeno y
azufre también pueden opcionalmente oxidarse y lo;
heterodtomos de nitrégeno también pueden opcionalmente
cuaternizarse. De preferencia dos heteroAtomos adyacentes no
se seleccionan simultédneamente de oxigenc y nitrégeno. El
grupo heterociclico puede enlazarse a cualquier &tomo de
nitrégeno o carbono. Los grupos heterociclos opcionalmente

pueden tener 0 hasta 3 (preferentemente 0-2) sustituyentes
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seleccionados de ceto (=0), y/o uno o mas grupos R, como se
menciona arriba, que nuevamente pueden sustituirse con uno
hasta tres grupos Ry, también como se menciona arriba. l

Ejemplos de los grupes monociclicos heterociclicos
incluyen pirrolidinilo, pirrolilo, 1ndolilc, pirazolilo,
oxetanilo, pirazolinilo, .imidazolilo, imidazolinilo,
imidazolidinilo, oxazolilé, oxazolidinilo, isoxazolinilo,
isoxazolilo, tiazolilo, tiadiazolilo, tiazolidinilo, -
isotlazolilo, isotiazolidinilo, .furilo, tetrahidrofurilo,
tienilo, oxadiazolilo, plperidinilo, plperazinilo, 2-
oxopiperazinilo, 2-oxopiperidinilo, 2-oxopirrelidinilo, 2-
oxazepinilo, azepinilo, 4-piperidonilo, piridilo, N-oxo-
piridilo, pirazinilo, pirimidinilo, piridazinilo,
tetrahidropiranilo, morfolinilao, tiamorfolinilo,
tiamorfolinilo sulféxido, tiamorfolinile sulfona, 1,3-
dioxolano y tetrahidro-1,l1-dioxotienilo, dioxanilo,
isotiazolidinilo, tietanilo, tiranilo, triazinilo, Yy
triazolilo y similares. -

Ejemplos de los grupos biciclicos heterociclicos
'incluyen 2,3-dihidro-2-oxo-1H-indolilo, benzotiazolilo,
benzoxazolilo, benzotienilo, gquinuclidinilo, gquinolinilo,
quinolinilo-N-éxido, - tetrahidroisoquinolinilo,
isoquinolinilo, bencimidazolilo, benzopiranilo, indolizinilo,
benzofurilo, cromonilo, cumarinilo, cinolinilo,

quinoxalinilo, dindazolilo, pirrolopiridilo, furopiridinilo
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(tal como furol2,3-clpiridinilo, furo[3,l-b]piridinilo]k\o

furo{2,3-blpiridinilo), dihidroisoindolilo,
dihidroquinazolinilo (tal como 3,4-dihidro-4-oxo-
fuinazolinilo), bencisotiazolile, bencisoxazolilo,
benzodiazinilo, benzofurazanilo, benzotiopiranilo,
benzotriazolilo, benzpirazolilo, dihidrobenzofurilo,
dihidrobenzotienilo, dihidrobenzotiopiranilo,
dihidrobenzotiopiranilo sulfona, dihidrobenzopiranilo,
indolinilo, isocromanilo, isoindolinilo, . naftiridinilo,
ftalazinilo, piperonilo, purinilo, piridopiridilo,
guinazolinilo, tetrahidroquinolinilo, tienofurilo,

tienopiridilo, tienotienilo, y similares.

También se incluyen heterociclos mids pequefios, tales
como epéxidos y aziridinas.

Salvo que se indique de otra manera, cuando se hace
referencia a un arilo (por ejemplo, fenilo), cicloalquilo
(por ejemplo, ciclohexilo), heterociclo (por ejemplo,
pirrolidinilo) © hetercarilo (por ejemplo, indolilo)
especificamente nombrado, .la referencia Bse pretende que
incluya anillos que tienen 0 hasta 3, preferentemente 0-2
sustituyentes seleccionados de los mencionados arriba para
los grupos arilo, cicloalquilo, heterociclo y/o heteroarilo,
como sea apropiado. Adicionalmente, cuando se.hace referencia
a un grupo heteroarilo o© heterociclo especifico,. la

referencia se pretende que incluya los sistemas que tienen el
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nimerc maximo de enlaces dobles no acumulativos o menos del
nimeroc midximo de enlaces dobles. De esta manera, por ejemplo,
el término “isoquinolina” se refiere a isoquinolina ¥y
‘tetrahidroisoquinolina.

5 Adicionalmente, se entenderd que alguien experimentado
en el campo puede hacer seiecciones apropiadas para 1los
sustituyentes para los  grupos arilo, cicloalquilo,
heterociclo, y heteroarilo para proporcionar compuestos
estables Y compuestos Gtiles como compuestos

10 farmacéuticamente aceptables y/o compuestos intermediarios
iitiles para hacer compuestcs farmacéuticamente aceptables. De
esta manera, por ejemplo, en los compuestos de la férmula
(I), cuando B es un anillo ciclopropilo, preferentemente el
anille no tiene mé&s de dos sustituyentes, y preferentemente

15 los sustituyentes no comprenden nitro (NO;), més de un grupo
clano, o tres grupos halégeno. Similarmente, cuando m es 3,
preferentemente R¢ los sustituyentés en el anillo fenilo A,
no son todeos nitro, y asi sucesivamente.

El término “heterodtomos” incluird oxigeno, azufre y

20 nitrégeno.

. ' El término “haloalquilo” significa un alquilo que tiene
uno o mas sustituyentes halo.

El término “perfluorometilo” significa un grupo metilo

sustituido por uno, dos, o tres Atomos de flior, esto es,

25 CHF, CHF2 y CF3. El término “perfluoroalquilo” significa un

-
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grupo alquilo que tiene desde uno hasta cinco atomos de
flior, tal como pentafluoroetilo.

El término “haloalcoxi” significa un grupo alcoxi que

‘tiene uno o mAs sustituyentes halo. Por ejemplo, “haloalcoxi”

incluye -0CF;.

El término “carbociclico” significa un anillo saturado o
no saturado monociclico o biciclico en el cual todos los
dtomos de tedos los anillos son carbono. De esta manera, el
término incluye anillos cicloalquilo y arilo. El1 anillo
carbociclico puede estar sustituido, en cuyo caso los
sustituyentes se seleccionan de los mencionados arriba para
grupos cicloalquilo y arilo.

Cuando el término “no saturado” se usa en la presente
para referirsé a un anillo o grupeo, el aniilo 0 grupo puede
estar -completamente no saturado o parcialmente no saturado.

La definiciones de los diferentes otros grupos que se
mencionan arriba en conexién con alquilo sustituido,
alquenilo sustituido, arilo, cicléalquilo, y asi
sucesivamente, son como sigue: alcoxi es -OR®, alcanoilo es -
C(=0)R®*, ariloxi es -QOAr, alcanoiloxi es -OC(=0)R®, amino es -
NHz, alquilamino es -NHR®* o -N(R®)2, arilamino es -NHAr o -
NR*Ar, aralquilamino es -NH-R'-Ar, alcanoilamino es ~NH-
C(=0)R®, aroilamino es -NH-C(=0)Ar, aralcanoilamino es -NH-
C(=0)R®-Ar, tilol es -SH, alquiltio es -SR°, ariltio es -SAr,

aralquiltio es -8-R'-Ar, alquiltiono es -5(=0)R®, ariltiono es
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-S(=0)Ar, aralquiltiocno es -S(=0)Rf-Ar, alquilsulfonilo ei -
SO(R®, arilsulfonilo es -80(pAr, arilsulfonilamina es -
NHSO(qAr, alquilsulfonilamina es -NHSO;R®, aralquilsulfonilo
‘es -SO(gR'Ar, sulfonamido es -SO.NH;, sulfonamida sustituida

5 es -SO;NHR®* o -SO,N(R")2, nitro es -NO2, carboxi es COzH,
carbamilo es -CONH;, carbamilo sustituido es -C(=O)NHR'* o -
C{=0)NRR?, alcoxicarbonilo es -C(=0)OR®, carboxialquilo es -
R'-CO;H, &cido sulfénico es -SO;H, arilsulfonilamina es -
NHSO(q)Ar, guanidino es

10

“N—C—NH,

15 y ureido es

o/
R

20
en donde R®* es alquilo o alquilo sustituido como se define
arriba, Rf es alquileno o alquileno sustituido como se define
arriba, R vy R® se seleccionan de alquilo, alquilo sustituido,
arilo, aralquilo, cicloalquilo, heterociclo, y heteroarilo;

25 Ar es un arilo como se define arriba, y qes 2 ¢ 3.

.
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A través de la especificacién, los grupos vy
sustituyentes del mismo pﬁeden_ elegirse por alguien
experimentado en el campo para proporcionar radicales y
‘compuestos estables.

5 Los compuestos de la presente invenciédn pueden formar
sales que también estdn dentro del alcance de esta invencidn.
Se prefieren sales farmacéuticamente aceptables (esto es no
téxicas, filsiolégicamente aceptables), no obstante que
también son uUtiles otras sales, por ejemplo, para aislar o
10 purificar los compuestos de esta invencién.

Los compuestos de. la presente invencién pueden formar
sales con meta%es alcalinos tal como sodio, potasio y litio,
con metales alcalinotérreos tales como calcio y magnesio, con
bases orgdnicas tales como diciclohexilamina, tributilamina,

.15 piridina y aminodcidos tales como arginina, 1lisina vy
similares.

Tales sales pueden formarse como se conoce por los
expertos en la técnica.

Los compuestos de la presente invencién pueden formar

20 sales con una variedad de 4cidos organicos e inorgéanicos.
Tales sales incluyen las formadas con cloruro de hidrégeno,
bromuro de hidrégeno, &cido metansulfénico, Aacido sulfurico,
acido acético, A&cido trifluoréacét%co, dcido oxdlico, dcido
maleico, &cido bencensulfénico, 4cido toluensulfénico vy

25 varios otros ‘'(por ejemplo, nitratos, fosfatos, boratos,
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tartratos, citratos, succlinatos, - benzoatos, ascorbatgh(
salicilatos y similares). Tales sales pueden formarse como se

conoce por los experimentados en la técnica. Las formas de

‘sal de los compuestos pueden ser ventajosas para mejorar la

relacién de disolucién del compuesto y la biodisponibilidad
oral.

Ademds, pueden formarse zwitteriones (“sales internas”).
Se contemplan todos los estereoisdmeros de los compuestos de
la presente invencidén, ya sea en mezcla o en forma pura o
substancialmerite pura. La definicién de los compuestos de
conformidad con la invencién abarca todos los estereoisémeros
posibles y sus mezclas. Se abarca las formas racémicas y los
isémeros 6pticos aislados que tienen la actividad especifica.
Las formas racémicas pueden resolverse por métodos fisicos,
tal como, por ejemplo, cristalizacidn fraccionada, separacién
o cristalizacién de derivados diastereoméricos o separacién
por cromatografia de columna quiral. Los isbémeros &épticos
individuales pueden obtenerse de los racematos a partir de
los métodos convencionales, tal como, por ejemplo, formacién
de sal c¢con un A4cido. bpticamente activo seguido por
cristalizacién.

Los compuestos de la presente invencidén también pueden
tener formas de profarmaco: Cualquier compuestoc que se
convierta in vivo para proporcionar el agente bioactivo (eséo

es, el compuesto para férmula I} es un profidrmaco dentro del

\i
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alcance y espiritu de la invencién.
Varias formas de profadrmacos son bien conocidas en la

técnica. Para ejemplos de tales derivados de profarmacos,

‘ver:

a) Design of Prodrugs. editada por H. Bundgaard,

(Elsevier, 1985) y Methods in Enzymology. Vol. 42, p. 309-

396, editada por K. Widder, et al. {Acamedic Press, 1985);

b) A Texbook of Drug Design and Development, editada por
Kroasgaard-Larsen and H. Bundgaard, Capitulo 5, ™“Design and
Application of Prodrugs,” por H. Bundgaard, p. 113-191
(1981); vy

¢) H. Bundgaard, ndsl#;ad Drug Delivery Reviews. 8, 1-38
(1982), cada una de las cuales se incorpora .en la presente
para referencia.

Se entenderia ademas 'que los solvatos (por ejemplo,
hidratos) de los compuestos de la férmula (I) también estéan
dentro del alcance de la presente invencién. Los métodos de
solvatacién se conocen generalmente en la técnica.

Los compuestos preferidos de la férmula (I) incluyen los

compuestos que tienen la estructura:

S
.«k..

N

b
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Los compuestos preferidos incluyen los gque tienen\ la

estructura de la férmula (I*),

I

enantidmeros, diasteredmeros, sales y solvatos de los mismos,
en donde:

X se selecciona de -0-, -0C{=0)-, =8-, =8(=0)-, =-S0z-, -

C(=0)=-, =CO2-, -NReC(=0)=-, =-NReqC(=O)NRg-, -NRgCOz-, -NRgSO2-,
NRsSO;NRg—-, -SO;NRg-, -C(=O)NRy-, halébgeno, nitro, y ciano o X
esta ausente;

Y es -C(=0)NRyg-, =NRygaC{(=0)}NRjo—, =-NR19S0z-, =SOzNRjo-, -
C(=0)-, -CO;- o —-OC(=0)-;

B es cicloalquilo opciondlmente sustituido, heterociclo
o heterocarilo; o arilo sustituido con un Ry; y cero hasta dos
Ri2; © cuando Y es ~C(=0)NRjp-, B también puede seleccionarse
de -C(=0)Ri3, -COzR13, -C({=0)NR1iRi3a;

R; ¥ Rs se seleccionan independientemente de hidrégeno,
alquilo, alquilo sustituido, =-ORjy¢, =-SRj4, -0C{=0)Ri14, =~CO2Riq,

=C(=0)NRj4R14ar ~-NR14R14ar -S(=0)Ri1q, =-SO2Ry14, -SO2NRjqRiga, -~
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NR14SO2NRy4aRaan,  ~NR14aSO2R34,  -NRy(C(=C)Risa, -NR; .|COzR14.,\
NR14C (=0) NR14aR14n, halégeno, nitro y ciano;

Rz es hidrégeno o alquilo Ci-¢;

R3; es hidrégeno, metilo, perfluorometilo, metoxi,
halbégeno, ciano, NHz o NH(CHj;):

Ry se selecciona de:

b) hidrégeno, con la condicién de que Ry no es hiQrégeno
si X es -5({=0)-, -5S02-, =-NRyCOz-, 0 NRySO;~

b) alquilo, alquenilo, y alquinilo opcionalmente
sustituido con ceto y/o uno hasta cuatro Rjy;

f) arilo y hetercarilo oécionalmente sustituido con uno
hasta tres Ries ¥

g) heterocliclo y cicloalquiloc opcionalmente sustituido
con ceto y/o uno hasta tres Ris; ©

h} Ry esta ausente si X es halégeno, nitro, o ciano;

R¢ se enlaza a cualquier Atomo de carbono disponible del
anillo fenilo A y cada que se presenta se selecciona
independientemente de alquilo, halégeno, trifluorometoxi,
trifluorometilo, hidroxi, alcoxi, alcanoilo, alcanoiloxi,
tiol, alquiltio, ureido, nitro, ciano, carboxi,
carboxialquilo, carbamilo, alcoxicarbonilo, alquiltiono,
ariltiono, arilsulfonilamina, alquilsulfonilamina, dcido
sulfénico, alquilsulfonilo, sulfonamido, fenilo, bencilo,
ariloxi, y benciloxi, en donde cada grupo Rg nuevamente puede

substituirse adem&s por uno hasta dos Rig;

\‘@
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Rs ¥ Ry se seleccionan independientemente de hidrég%\
alquilo, alquiloe sustituido, arilo, cicleoalquilo,
heterociclo, y heteroarilo:

) Ric ¥ Rigsa 9 seleccionan independientemente de hidrégeno,
5 alguilo, alquilo sustituido, alcoxi, y arilo;

R;; se selecciona de cicloalquiio, heterociclo, ¥
heteroarilo opcionalmente sustituido;

Ri2 se selecciona r.;e alquilo, R;7 y alquilo Cj-4
sustituido con ceto (=0) y/o0 uno hasta tres R;;;

10 Riz ¥ Rii, se seleccionan de hidrégeno, alquilo, y algquilo
sustituido;

Riay Risa Y Rip se seleccilonan independientemente de
hidrégeno, alquilo, alquilo sustituido, arilo, cicloalquilo,
heterociclo, y hetercarilo, excepto cuando R;4 se une a un

15 grupo -sulfonilo como en y -S{=0)Ris, -SO2Ri4 ¥ =NR14aSOzR14,
entonces R;s no es hidrégeno;

Rig se selecciona de alquilo, Ri;y y alquilo Cj4
sustituido con ceto (=0) y/o uno hasta tres Riy;

R;7 se selecciona de halégeno, haloalqt.Jilo,- haloalcoxi,

20 nitro, ciano, =-SR2;, =ORz3, NRz3Ra, -NR213SO;Rzs, =-SOzRzs, =~
S50z2NR23R24, -CO2Rz3, -C(mO)Rz3, ~C(=0)NRzaRzs, -OC(=0O)Ra3, -
OC (=0) NR23Rz4, -NRz3C(=0)Ra4, -NR23CO2R24, arilo o heteroarilo
opcionalmente - suatituido con  uno hasta tres Rgyg; o
cicloalquilo o heterociclo opcionalmente sustituide con ceto

25 (=0) y/o uno hasta tres Ry
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Ris ¥ Rzs se seleccionan independientemente de alquilz\}h‘\
s+ algquenilo Cz.4, haldgenc, haloalquilo, haloalcoxi, ciano,

nitro, amino, alquilamino C;.., amino-alquilo C;.,, hidroxi,

‘hidroxi —alquilo Cj;.4, alcoxi, alquiltio C;, fenilo, bencilo,

feniloxi, y benciloxi;

R2; y Rz¢ se seleccionan cada uno independientemente de
hidrégeno, alquilo, alquenilo, alquilo sustituido, alquenilo
sustituido, arilo, cicloalquilo, hetercarilo y heterociclo;

Ras se selecciona de alquilo, alguilo sustituido; arilo,
heteroarilo, cicloalquilo y heterociclo; y

mes 0, 1, 2 6 3.

Los compugstos preferidos de la férmula (I*) son los que

tienen la férmula (Ia),

fo | ‘N’I )

y sales, profarmacos, y sclvatos farmacéuticamente aceptables
de los mismos, en donde:
R; es metilo, -CF,, 0 -0OCF\:

X es ~C(=0)-, =-NRgC(=0)-, o -C(=0)NRy-, en donde Ry es
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hidrégeno o alquilo Ci_4;

Y es -C(=0)NH-, NHC{=O)NH-, -NHC(=0) - o =-NHSO;-;

B es cicloalquilo, heteroarilo, o) heterociclo
monociclico o biciclico opciohalmente sustituido, arilo
sustituido c¢on por lo menos un R;; y cero hasta dos Rj2, ©
cuando es -C(=0)NH-, B también puede seléccionarse de -
C(=0)Ri3, -COzR;3 y "C(=0)NR1331:..5

Ry es hidrégeno, alquilo Ci-¢, alquilo C;-4 opcionalmente
sustituido con uno hasta tres R;;, arilo o heteroarilo
opcionalmente sustituide con uno hasta tres R;s o cicloalquilo
o heterociclo opcionalmente sustituido con ceto (=0) y/o uno
hasta tres Ri¢;

Rea ¥ Ren Sse seleccionan independientemente de hidrégeno,
alquilo Ci-6, alquilo Ci-4 sustituido, halégeno,
trifluorometoxi, trifluorometilo, =-ORz;, -C(=0)alquile, -
OC(=0)algquilo, -NRa7R2g¢, -SRz7, -NOa2, -CN, -CO2Rz7, -CONHz, -
S03H, -S(=0)alquilo, -S(=0)arilo, -NHSO;-arilo-Rz;, =SOz;NHRa27,
-CONHRz27 y -NHC (=0}NHRz3;

Ri1 es cicloalquilo, heterociclo, o hetercarilo
opcionalmente sustituido con uno hasta dos R;s:

Riz3 ¥ Riza S8on hidrdgeno, alquilo o alquilo sustituido;

Riz ¥ Ris se seléccionan independientemente de alquilo C;-
¢ R17, ¥ alquilo'CH sustituido con cetoc y/o uno hasta dos
Ri3i

Ri7 se selecciona de halégeno, hidroxi, alcoxi Cj-4,

\©
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trifluorometilo, trifluorometoxi, ciano, nitro, fe%
bencilo, feniloxi, benciloxi, NH;, NH(alquilo C;-4), N{alquilo
Ci-4)2, cicloalgquilo Cy» y hetercarilo y heterociclo de cinco
hasta seis miembros; y -

R27 Y R2s se seleccionan de hidrégeno, algquilo C;.q,
fenilo, cicloalquilo C3-7 y heterociclo o heterocarilo de cinco
hasta seis miembros.

Los compuestos mas preferidos son los que tienen la
férmula (Ia), como se menciona arriba, en donde:

R3 es metilo, -CF;, © -:OCFa;

X es -C(=0)-, -C(=0)NH- o -C(=0)N{alqullo Ci-4)-:

Y es -C(=Q)NH;

B es cicloalquileo C3-7 opcionalmente sustituido con uno
hasta dos Ry, un heteroarilo de cinco miembros opclonalmente
sustituido con uno hasta dos Ry, un hetefociclo de c¢inco
hasta seis miembros opcionalmente sustituido con uno hasta
dos R,;, arilo sustituido con por lo menos un R;; Yy
opcionalmente sustituido con cero hasta dos R;2, o cuando Y es
-C{(=0)NH-, B también puede selgccionarse de -C(=0) (alquilo),
-COz(alquilo) y -C{=0)NR(alquilo):

Rs es hidrégeno, alquilo C..¢, alquilo C;.4 opcionalmente
sustituldo con uno hasta tres R;7;, arilo o heteroarilo
opcionalmente sustituido con uno hasta tres Ri, o
cicloalquilo o heterociclo opcionalmente sustituido con ceto

(=0) y/o uno hasta tres Ru;-
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Rsa ¥ Rep BE€ seleccionan independientemente de hidrbgen\o,
alquilo Ci4, halégeno, trifluorometoxi, trifluorometilo,

hidroxil, alcoxl C,-.4, ciano, NHa2; NH{alquilo C;-;) y N{alquilo

‘Ci-4) 27

R; se selecciona de alquilo C;-g, alquilo C;.; sustituido,

halégeno, trifluorometoxi, trifluorometilo, clano, -SRze, -

OR20, ~NRagRzi, =-NR20S0zRz1, —~S502R13, ~SO02NRz0Rz21, -COzRzq,
C (=0) Rzo, —C (=0O) NR2oRz1, -0C (=0) Rzo, -0C (=0) NRzoRz3, -
NR20C (=0) R2:, -NRz¢gCOzRz;, fenilo, bencilo, cicloalquilo Cj3¢ ¥
heterociclo o heteroarilec de cinco hasta seis miembros;

Ri1 es cicloalquilo, heterociclo, © hetercarilo
opcionalmente sustituido con uno hasta dos Rig;

Ri3 ¥ Riza son hidrégeno, algquileo o alquilo sustituido:

Ri2 ¥ Ris se seleccionan independientemente de alquilo C;-
a» R17-y alquilo C;.4 sustituldo con ceto y/o uno hasta dos R;q:

Ri7 se selecciona de halégeno, hidroxi, alcoxi C;-4,
trifluorometilo, trifluoromet':oxi,. ciano, nitro, fenilo,
bencilo, feniloxi, benciloxi, NHz, NH(alquile C;-4), N{alquilo
Ci-¢)2, ciclopentilo, ciclohexiloc, o heterocarilo o heterocicle
de cinco hasta seis miembros;

Ris es alquilo Cj, fenilo, cicloalquilo Ciy; o©
heterociclo o heteroarilo de cinco hasta seis miembros;

Rzo0 ¥ Rai se seleccionan de hidrégeno, alquilo Cj-4,
fenilo, cicloalquilo C3-7 y heterociclo o heteroarilo de cinco

hasta seis miembros; y

\\@
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Rz Y Rze 8e seleccionan de hidrégeno, alquilo 4r
fenilo, cicloalquilo C;-7 y heterociclo o hetercarilo de cinco
hasta seis miembros.

En los compuestos de la férmula (I), preferentemente Rj
es metilo, -CF; o -OCF3;, maAs preferentemente metilo; X es
preferentemente -C(=0)- o -C(=0O)NH-; e Y es preferentemente -
C(=0)NH-. 'De preferencia cuando X és C(=0O)NH-, R, es alquilo
Cz-s © alquilo Cj-¢ substituido, mis preferentemente alquilo C;-
1« 0 bencilo opcionalmente sustituido. Cuando X es -C(=0)-,
preferentemente Ry es un arilo o heteroarilo opcionalmente
sustituido.

Cuando R4y es heterociclo, se selecciona ventajosamente
de diazepinilec, morfolinilo, piperidinilo, y pirrolidinilo,
el heterociclo esta opcior;almente sustituido con uno hasta
dos de alquile Cj;-¢, hidroxi, alcoxi C;-4, fenilo y/o bencilo.
Cuando X es -C{=0)- y Ry es arilo o heteroarilo,
preferentemente Ry es fenilo, piridinilo, pirimidinilo, o
pirazinilo, opcionalmente sustituido con alquilo Ci.q,
halégeno, hidroxi, alcoxi Ci-4, trifluorometilo,
trifluorometoxi, ciano, nitro, fenile, bencilo, feniloxi,
benciloxi, NHz, - NH(alquilo Ci-4) ., N{alquilo Ci-4) 24
Ciclopentilo, ciclohexilo, o heterocarilo o heterociclo de
cinco o seis miembros.

En los compuestos de la férmula (I), preferentemente el

anillo fenilo A estd no sustituido o tiene un sustituyente.

\0\
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El sustituyénte Rea o Reb opcional se selecc a
preferentemente de alquilc C;-¢, halégeno, trifluorometoxi,

trifluorometilo, hidroxi, alcoxi Ci-4, nitre, y ciano, més

‘preferentemente el sustituyente es Rg y es metilo o etilo.

En los compuestos de la férmula (I), preferentemente el
anillo B es un anillo cicloalquilo, heteroarilo o heterociclo

seleccionado de:

Ry

H e T Y h"'“&

en donde E, G, J y K se seleccionan de O, S, NH y CH2, con la
condicién de que cuando q es 0, entonces J y K no se
selecclonan simultidneamente de O v S; y M es N o CH; en donde
cada atomo de'hidrégeno de E, G, J, K y M pueden reemplazarse
opcionalmente con un grupo Rjy; .

R; se selecciona de alquilo C,-s, alquilo C;-4 sustituido,
haldégeno, trifluorometoxi, trifluorometilo, hidroxi, alcoxi
Ci-q, -C(=0O)alquilo, -0C(=0O)alquilo, NHz, NH(alquilo C;.4),
N{alquilo Cj-¢)z, -CN, -CO.alquilo, CONH;, -CONHz, —-CONH(CHs), -
CON(CH3}2, fenilo, bencilo, cicloalquileo C37; y heterociclo o
heteroarilo de cinco hasta seis miembros;

nes0, 162;y



10

15

20

25

36

P Y q se selecclonan de 0, 1, 2, 3 6 4, con la condiﬂ
de que p y g tomados juntos no sean mayores a 4.

En 1los compuestos‘ de la férmula (I), también se

‘prefieren los compuestos donde el anillo B es ciclopropilo,

oxazolilo, o isoxazolilo que no estd sustituido o que tiene
un sustituyente R;. El1 sustituyente R; se selecciona

preferentemente de alquilo C;.s, halégeno, trifluorometoxi,

trifluorometilo, hidroxi, alcoxi Ci-4, =C(=0)alquilo,
OC(=0)alquilo, NHz, NH{alquilo Ci-¢), N(alguilo Ci—¢)2, -CN, -
COzalquilo, -CONHz, fenilo, bencilo, cicloalquilo Ci9y ¥y
heterociclo o heterocarilo de cinco hasta sels miembros, o
alquilo C;-4 s_usti.tuido con hidroxi, amino, alquilamino,
haldégeno, trifluorometilo, trifluorc_:metoxi, 0 ciano.

Més preferentemente R; no estad presente o es —-alcoxl C;-

También se prefieren los compuestos de la férmula (2a) y

(2b),

oy P

@)

mm—
o -
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y sales, profdrmacos, y solvatos farmacéuticamente aceptiai:i\

de los mismos, en donde:
Ra es metilo o CFy;
B es fenilo que tiene por lo menos un sustituyente,Rn'y

cero hasta dos sustituyentes R;;, ¢ B puede seleccionarse de:

fﬁ}m : ;—JCG\M’) Y h‘ﬂ:x y

en donde E, G, J y K se seleccionan de O, S, NH y CHa, con la
condicién de que cuando g es O, entonces J y K no se
seleccionan simultidneamente de O y S; y M es N o CH; en donde
cada Atomo de hidrégeno de E, G, J, K ¥y M pueden reemplazarse
opcionalmente con un grupo Ri;

Rssy @3 fenilo o heterocarilo de cinco o seis miembros
opcionalmente sustituido con hasta dos Riss

Rep es alquilo Cz-¢ lineal o ramificado; cicloalquilo
opcionalmente sustitulido con ceto y/o hasta dos Rigs
heterociclo opcionalmente sustituido con ceéo y/o0 hasta dos
Rig; o alquilo C;.4 sustituido con hasta tres de halégeno,
trifluorometilo, ciano, hidroxi, alcoxi, haloalquilo,
haloalcoxi, nitro, fenilo, feniloxi o bencilloxi, en donde el

grupo fenlilo nuevamente estd opcionalmente sustituido con uno

\

,ﬂ/
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hasta dos Rag;
Rea ©s alquilo inferior, halégeno, trifluorometoxi,

trifluocrometilo, hidroxi, alcoxi Ci-ar nitro, amino,

‘alquilalmino Cj;-4, © ciano:

Ry es alquilo C;, trifluorometilo, trifluorometoxi,
halégeno, ciano, nitro, amino, alquilamino C;., hidroxi,
alcoxi Cj;-4, fenilo, bencilo, feniloxi, o benciloxi;

Riy es cicloalquilo, heterociclo, 0 heteroarilo
opcicnalmente sustituido con uno hasta dos Rjg/

Riz ¥ Ri¢ Yy cada que se presenta se seleccionan
independientemente de hidrégeno, alquileo, trifluorometilo,
trifluorometoxi, halégeno, ciano, nitro, amino, alquilalmino
Ci-¢/ hidroxi,.alcoxi, fenilo, bencilo, feniloxi, y benciloxi;

Rz¢ se selecciona de alquile C;, trifluorometilo,
trifluorometoxi, halébégeno, c¢iano, amino, alquilalmino Cj.a,
hidroxi, alcoxi, fenilo, bencilo, feniloxi, y benciloxi;

nes 0, 162; vy

PyeqsonQ, 1, 2, 3 6 4, con-la condicién de que p y gq
en conjunto no son mayores a 4.

Los mds preferidos son los compuestos de la férmula (2a)
o (2b), como se mencionaron arriba y sales, profarmacos, ¥y
solvatos farmacéuticamente. aceptables de los mismos, en
donde:

R; es metilo;

B se selecciona de;

\
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a) ciclopropilo o ciclobutilo opcionalmente sustituith\

con uno hasta dos Ry;
b) fenilo sustituido con heterocicle de cinco © seis
miembros y cero hasta dos Rj; ©

c) B se selecciona de uno de:

@m .' ' [@4@.. \ E‘j—-mﬂ..
N ff;:j_m)' ff:j_mﬂ. _

[Qm. | ‘QM. /ﬂ}wﬂﬂn

R4a es fenilo o piridilo opcionalmente sustituido con
hasta dos R16, como se define arriba;

R4b es alquilo Cy-¢ 1lineal o ramificado o bencilo
opcionalmente sustituido:;

R¢a €8 metilo, etild, halégeno, trifluorometoxi,

trifluorometilo, hidroxi, metoxi, etoxi, o ciano;

)
\’V
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Rz, Ria Y Rig se seleccionan de alguilo Ci-4:
trifluorometilo, trifluorometoxi, halbégeno, ciano, ni??hx\\

amino, alquilamino C;-4, amino-alquilo C;-4, hidroxi, hidroxi-

‘alquilo C;.¢, halo-algquilo Cj;4, alcoxi Cj;-4, fenilo, bencilo,

feniloxi y benciloxi; y

nes 06 1.

Utilidad

Los compuestos de la invencién son inhibidores
selectivos de la actividad de la cinasa p38, y en particular,
las isoformas p38a y pdBf. En consecuencia, los compuestos de
la férmula (I) tienen utilidad para tratar condiclones
asociadas con la actividad de la cinasa p38. Tales
condiciones incluyen enfermedades en las cuales se modulan
los niveles de.citosina como consecuencia de la seflalizacién
intracelular por medio de p3B, y en particular, enfermedades
gque se asccian con la sobreproduccién de citocinas IL-1, IL-
4, IL-8, y TNF-a. Como se usa en la presente, los términos
“tratar” o “tratamiento” abarcan <cualquiera o© ambas
mediciones de respuesta y profildctica, por ejemplo,
medicioﬁes disefladas para inhibir o retardar el inicio de la
enfermedad o trastorno, realizar ana reducciédn completa o
parclal de 1los sintomas o estado de la enfermedad, y/o
aliviar, aminorar, reduclr o curar la enfermedad o trastorno

y/o sus sintomas. Cuando se hace referencia en la presente a
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la inhibicién de cinasa “p-38a/p¥, significa que se inhibe
tanto la cinasa p38x como la p38B. De esta manera, 1
referencia a un valor ICsp para inhibir la cinasa p-38a/f
significa que el compuesto tiene tal efectividad para inhibir
por lo menos una de, o ambas de, las cinasas p38c y p38B.

Con respecto a su actividad como inhibidores de la
cinasa p-38a/f, los compuestos de la férmula (I) son Gtiles
en el tratamiento de condiciones asociadas con p-38 que
incluye, pero-no se limitan a, enfermedades inflamatorias,
enfermedades autoinmunes, enfermedades destructoras de 1los
huescs, trastornos proliferativos, trastornos angiogénicos,
enfermedades infecciosas, enfermedades neurodegenerativas, y
enfermedades virales.

M&s particularmente, las condiciones especificas o
enfermedades que ©pueden tratarse con los compuestos
inventivos incluyen, sin limitacién, pancreatitis (aguda o
crbénica), asma, alergias, sindrome de distensidn respiratorio
del adulto, enfermedad pulmonar obstructiva crénica,
glomerulonefritis, artriti; reumatoide, lupus eritematoso
sistémico, escleroderma, tiroiditis crénica, enfermedad de
Grave, gastritis autoinmune, diabetes, anemia hemolitica
autoinmune, neutropenia autoinmune, trombocitopenia,
dermatitlis atépica, hepatitis activa crénica, miastenia
gravis, esclerosis mGltiple, enfermedad inflamatoria del

intestino, colitis ulcerante, enfermedad de Crohn, psoriasis,
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enfermedad injerto contra huésped, reaccién inflamatoria
inducida por endotoxina, tuberculosis, ateroesclero;}§;\

degeneracién muscular, caquexia, artritis psoridtica,

‘sindrome de Reiter, gota, artritis traumitica, artritis por

fubéola, sinovitis aguda, enfermedad pancredatica de células
B; enfermedades caracterizadas por ia infiltracién neutréfila
masiva; espondilitis reumatoide, artritis de gota y otras
condicicnes artriticas, malaria cerebral, enfermedad
inflamatoria pulmonar crbnica, silicosis, sarcoisosis
pulmonar, enfermedad de reabsorcién del hueso, rechazos de
aloinjerto, fiebre y mialgias debido a infecciones, caquexia
secundaria a ]:a infeccién, formacién meloide, formacidén de
cicatriz en el tejido, colitis ulcerativa, piresis,
influenza, osteoporosis, osteoartritis y trastorno oseo
relacionado con el mieloma miltiple, leucemia mielogenosa
aguda, leucemia mielogenosa crénica, melanoma metastitico,
sarcoma de Kaposi, mieloma miltiple, sepsis, choque séptico y
Shingellosis; enfermedad de Alzheimer, enfermedad de
Parkinson, isquemias cerebrales o enfermedades
neurodegenerativas causadas por lesidén traumédtica; trastornos
angiogénicos incluyendo tumores sélidos, neovascularizacién
ocular, y hemangiomas infantiles; enfermedades virales gque
incluyen infeccién de hepatitis aguda (incluyendo hepatitis
A, hepatitis B y hepatitis C), infeccién por VIH y retinitis

CMV, SIDA, th o malignidad, y herpes; infarteo, isquemia al



-10

15

20

25

43

miocardio, isquemia en ataques de infarto cardiaco, hipos
de oérgano, hiperplasia vascular, lesién cardiaca y nq:\\
ca,

reperfusién renal, trombosis, hipertrofia cardia

‘agregacién de plaquetas inducida por trombina, endotoxemia

y/o sindrome de choque téxico, y condiciones asociadas con la
endoperoxidasa sindasa-2 prostaglandina.

Ademas, los inhibidores p38 de esta invencién, inhiben
la expresién de proteinas pro-inflamatorias inducibles, tal
como la endoperéxido sintasa-2 de la prostaglandina (PGHS-2),
también referida como ciclooxigenasa-2 (COX-2). De esta
manera, las condiciones asociadas con el p38 adicionales
incluyen edema, analgesia, fiebre y dolor, tal como dolor
neuromuscular, dolor de cabeza, dolor piovocado por el
cancer, dolor dental y dolor de artritis. Los compuestos de
la invencién también se pueden usar para tratar infecciones
virales veterinarias tal como infecciones por el lentivirus,
gque incluyen pero no se limitan a, infecciones equinas del
virus de la anemia; o infecciﬁnes-de retrovirus, incluyendo
el virus de la inmunodeficiencia en felinos, el virus de la
inmunodeficiencia en bovinos Yy el virus de la
inmunodeficiencia en caninos.

Cuando los términos “condicién asociada con p38”" o
“trastorno o enfermedad asociada con p38” se usan en la
presente, cada una se pretende que abarque todas las

condiciones antes identificadas como si se repitieran
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completamente, asi como cualquier otra condicién que est
aféctada por la actividad de la cinasa p38.

La presente invenclédn proporciona asi, métodos para el
tratamiento de tales condiciones, que comprende administrar a
un sujeto que necesita del mismo, una cantidad efectiva de al
menos un compuesto de fé4rmula (I) o una sal del mismo. Los
métodos de tratamiento de condiciones asociadas con la cinasa
p38, pueden comprender, administrar compuestos de férmula (I)
solos o en combinaclién entre si, y/u otros agentes
terapéuticos adecuados 1dtiles en .el tratamiento de tales
condiciones. Ejemplos de tales otros agentes terapéuticos
incluyen corticosteroides, rolipram, calfostin, CSAlIDs,
imidazo [1,2-A]lquinoxalinas 4~sustituidas como se describen
en la patente U.s. Np. 4,200,750; Interleucina-10,
glucocorticosteroides, salicilatos, éxido nitrico, y otros
inmunodepresores; inhibidores de la transubicacidén nuclear,
tal como desoxispergualina (DSG); fArmacos anti-inflamatorios
no esteroides (NSAIDs) tal como ibuprofen, celecoxib vy
rofecoxib; esteroides tales como la prednisona o
dexametasona; agentes antivirales tales como el abacavir;
agentes anti-proliferativos tales como el metotrexato,
leflumamida, FK506 (tacrolimus, Prograf); fadrmacos
citotéxicos tal <como la azatiprina y ciclofosfamida;
inhibidores TNF-a tal comc el tenidap, anticuerpos anti-TNF o

receptores solubles TNF y rapamicina (sirolimus o Rapamune) o
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derivados de la misma.

Los otros agentes terapéuticos anteriores, cuando\\;a\s
emplean en combinacién con los compuestos de la presente.
‘invencién, se pueden usar, por ejemplo, en las cantidades
indicadas en la Physician’s Desk Reference (PDR) o0 como se
determina de otra manera ‘por alguien experimentado en 1la
técnica. En los métodos de la presente invencién, tales otros
agente(s) terapéutico(s) se pueden administrar previo a,
simultédneamente con, o después de la administracién de los
compuestos de la invencién.

La presente invencién también proporciona composiciones
farmacéuticas capaces de tratar condiciones asociadas con la
cinasa p38, incluyendo condiciones mediadas por TNF-a, IL-1,
y/o IL-8, tal como se describen arriba. Los compuestos de la
invencién pueden contener otros agentes terapéuticos como se
describen arriba y se pueden formular, por ejemplo, al
emplear vehiculos o] diluyentes sélidos o] liquidos
convencionales, asi como aditivos farmacéuticos de un tipo
adecuado al modo de administracién deseade (por ejemplo,
excipientes, aglutinantes, conservadores, estabilizadores,
sabores, etc.) de conformidad con las técnicas tales como las
bien conocidas en la técnica de la formulacién farmacéutica.

Los compuestos de férmula (I) se pueden administrar por
cualquier medio adecuado para la condicién a tratarse, que

puede depender de la necesidad de tratamiento especifico en
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el sitio o <cantidad de fArmaco a suministrarse. \ La
administracién local se prefiere generalmente para

enfermedades relacionadas con la piel, y el tratamiento

‘sistem&tico se preflere para condiciones cancerosas o pre-

cancerosas, aungue se contemplan otros modos de
administracién. Por ejemplo, los compuestos se pueden
administrar oralmente, tal como en forma de tabletas,
caﬁsulas, granulos, polvos o formulaciongs liquidas que
incluyen Jjarabes; tépicamente, tal como en forma de
soluciones, suspensiones, geles o ungllentos; sublingualmente;
bucalmente; parenteralmente, tal como  por inyeccién
subcutanea, intravenosa, intramuscular, o intraesaternal o
técnicas de infusién (por ejemplo, como soluciones o
suspensiones acuosas © no acuosas inyectables estériles);
nasalmente tal como por un rocio de inhalacién; tépicamente,
tal como en forma de una crema o ungiiento; rectalmente tal
como en formas de supositorios; o liposomalmente. Se pﬁeqen
administrar formulaciones de dosis unitaria que contienen
vehiculos farmacéuticamenée aceptables no téxicos, o
diluyentes. Los compuestos se pueden administrar en una forma
adecuada  para la liberacidén inmediata o liberacién
prolongada. La liberacién inmediata o 1la liberacién
prolongada, se puede alcanzar con composiciones farmacéuticas
adecuadas o, particularmente en el caso dg la liberacién

prolongada, con dispositivos tales como implantes subcuténeos
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o bombas csméticas.

ca \

incluyen un vehiculo tépico tal como el PLASTIBASE® (aceite

Ejemplos de composiciones para la administracién tépi

mineral gelificado con polietileno).

‘Ejemplos de composiciones para la administracién oral
incluyen suspensiones gue pueden. contener, por ejemplo,
celulosa microcristalina para impartir volumen, dcido
alginico o alginato de sodio como un agente de suspensién,
metilcelulosa como un mejorador de la viscosidad, vy
edulcorantes o agentes saborizantes, tales como los conocidos
en la técnica; y tabletas de liberacién inmediata que pueden
contener, por ejemplo, celulosa microcristalina, fosfato de
dicalcio, almidén, estearato de magnesio y/o lactosa y/u
otros excipientes, aglutinantes, diluyentes, desintegrantes,
agentes de dilucién y lubricantesa tal como los que se conocen
en la técnica. Los compuestos de la invencién se pueden
administrar oralmente por administracién sublingual y/o
bucal, por ejemplo, con tabletas secadas por congelacién o
moldeadas, comprimidas. Las composiciones ejemplares pueden
incluir diluyentes de disolucién rapida tal como manitol,
lactosa, sacarosa, y/o ciclodextrinas. También se incluyen en
tales formulaéiones excipientes de alto peso molecular tal
como celulosa (AVICEL®) o polietilen glicoles (PEG); un
excipiente para ayudar en la adhesién a la mucosa tal como

hidroxipropil celulosa (HPC), hidroxipropil metil celulosa

N
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(HPMC), carboximetil celulosa de sodio {SCMC), y/o copolimero
de anhidrido maleicc (por éjemplo, GANTREZ®); y agentes para

controlar la liberacidén tal como el copolimero poliacrilico

‘(por ejemplo, CARBOPOL 934®). Se pueden también agregar

lubricantes, agentes mejoradores del flujo, sabores, agentes
colorantes y estabilizadores para facilidad de fabricaciones
y uso.

Las composiclones ejémplares para administracién por
inhalacién o aerosol nasal, incluyen soluciones que pueden
contener, por ejemplo, con alcohol bencilico u otros
conservadores adecuados, promotores de la absorcién para
incrementar lg absorcién y/o biodisponibilidad, y/o otros
agentes de dispersién o solubilizantes tales' como los que se
conocen en la técnica.

Las composiciones ejemplares para la administracién
parenteral incluyen soluciones inyectables o suspensiones que
pueden contener, por ejemplo, diluyentes o solventes,
parenteralmente aceptables no téx;cos adecuados, tal como
manitol, 1,3-butandiol, agqua, solucién de Ringer, una
solucidén isotébnica de cloruro de sodic, u otros agentes de
suspensién y humectacidén o dispersién apropiados incluyendo
mono o diglicéridos sintéticos, y acidos grasos incluyendo el
acido oleico.

Las composiciones ejemplares para la administracién

rectal incluyen supositorios que pueden contener por ejemplo,
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cacao, ésteres de (glicéridos sintéticos o polietiizh\

glicoles, que son sblidos a temperaturas ordinarias pero que

‘se licuan y/o disuelven en la cavidad rectal para liberar el

farmaco.

La cantidad efectiva de un compuesto de la presente
invenciéon se puede determinar por un experimentado en la
técnica, e incluye cantidades de dosis ejemplares para un
mamifero desde alrededor de 0.05 hasta 100 mg/kg de pesc
corporal del compuesto activo por dia, que se puede
administrar de una dosis sencilla © en forma de dosis
individuales divididas, tal como desde 1 a 4 veces al dia. Se
entenderd que el nivel de dosis especifico y frecuencia de
dosis para algun sujeto en particular, se puede variar y
dependerd de una diversi&ad de factores, incluyendec 1la
actividad del compuesto especifico empleado, la estabilidad
metabdlica Q la longitud de accién de ese compuesto, 1la
especie, edad, peso corporal, salud general, sexo y dieta del
sujeto, El mode de y tiempo de administracidén, tasa de
excreclén, combinacién dé farmacos y severidad de la
condicién partibular. Los sujetos preferidos para el
tratamiento incluyen animales, ma&s preferiblemente especies
mamiferas tales como humanos y animales domésticos tales como

perros, gatos, caballos, y similares. Asi, cuando el término

'“pacientes" como se usa en la presente, este término pretende
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incluir todos los sujetos, mids preferiblemente especles de

N

mamiferos que son afectadas por la medlacién de los nivel;§\_

de la enzima p38.

Lo; compuestos de férmula (I), incluyenda los compuestos
descritos ‘en los ejemplos en la presente, se han probade en
uno o mas de los ensayos abajo descritos y han mostrado

actividad como inhibidores de las enzimas p38a/p y TNF-a.

Ensayos biolégicos

Ganeracién de las cinasas p38

Los ADNcs de las isozimas humanas p38a, f y y se
clonaron por PCR. Estos ADNcs se subclonaron en el vector de
expresién pGEX (Pharmacia). La proteina de fusién GST-p38 se
expresd en E. coli y se purificé de .pelotillas bacterianas

por cromatografia de afinidad usando glutationa agarosa. La

proteina de fusién p38 se activé al incubidrse con MKK6

constitutivamente activo. La p38 activa se separé de MKKé por
cromatografia de afinidad. La MKK6 constitutivamente activa
se generd de acuerdoe con Raingeaud et al. [Mol. Cell. Biol.,

1247-1255 (1996)].

Produaaidén de TNF-a por PEMCs estimulado por LPS

Se obtuvo sangre entera humana heparinizada de

voluntarios saludables. Las células mononucleares de sangre
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periférica (PBMCs) se purificaron de sangre entera humana r
centrifugacién con un gradiente de densidad Ficoll-Hypaque y

se volvieron a suspender a una concentracién de 5x10%/ml en

‘el -medio de ensayo (medio RPMI que contiene 10% de suero de

bovino fetal). Se incubaraon 50 ul de la suspensién de células
con 50 ul del compuesto de prueba (concentracién 4X en un
medio de ensayo que contiene 0.2% DMSO) en placas de cultivo
de tejido de 96 pozos durante 5 minutos a temperatura
ambiente. Se agregaron luego 100 ul de LPS (200 ng/ml de
reserva) a la suspensién de células y la placa se incubé por
6 horas a 37°C. Después de la incubacién, se recolectd el
medio de cultivo y se almacené a -20°C. La concentracién TNF-
a en el medio se cuantificé usando un kit estdndar ELISA
(Pharmingen-San Diego, CA). Las cqncentréciones de TNF-a y
los valores ICsp de los compuestos de prueba (concentracién de
los compuestos que inhiben la produccién de TNF-a estimulada
por LPS por 50%) se calcularon por un anilisis de regresién

lineal.

Ensayo p38

Los ensayos se efectuaron en placas de 96 pozos con
forma de V. El1 volumen del ensayo final fue de 60 pl
preparado a partir de tres adiciones de 20 pl de enzima,
sustratos {(MBP y ATP) ,y compuestos de prueba en una solucidén

amortiguadora de ensayo (Tris 50 mM pH 7.5, MgCl; 10 mM, NaCl
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50 MM y DTT 1 mM). El p38 activado, expresado bacterialmente,

se preincubdé con los compuestos de prueba durante 10 min:;bq

. previo al inicio de la reaccién con los sustratos. La

‘reaccién se incubd a 25°C durante 45 minutos y se termind al
agregar 5 pl de EDTA 0.5 M .a cada muestra. La mezcla de
reaccién se aspiréd sobre una cama de filtrado pre-humedecida
usando un cosechador de c¢élulas Skatron Micro96 (Skatron,
Inc.), luego se lavé con PBS. La cama de filtrado se secéd
luego en un horno de microondas durante 1 minuto, se traté
con una cera de centelleo MeltilLex A (Wallac), y se conté
sobre un contador de centelleo Microbeta modelo 1450
(Wallac). Se analizaron los datos de inhibicién por regresién
no lineal de minimos cuadrados usando Prizm
(GraphPadSoftware). La concentracién final de los reactivos
en los ensayos es ATP, 1 uM; [y-*P]JATP, 3 nM,: MBP (Sigma,
#M1891), 2 pg/pozo; p38, 10 nM; y DMSO, 0.3%.

Produccién de TNF-a por ratones estimulados con LPS

Se inyectaron intraperitonealmente ratones (hembras
Balb/c, 6-S semanas de edad, Harlan Labs; n = B8/grupo de
tratamiento) con 50 5 ug/kg de lipopolisacérido (cepa de LPS:
E. coli 0111:B4, 'Sigma) suspendida en 'solucibn salina
estéril. Noventa minutos después se sedaron los ratones por
inhalacién por CO;:0; y se obtuve una muestra de sangre. Se

separd el suero y se analizd para las concentraciones de TNF-
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& por un ensayo ELISA comercial por las instrucciones
fabricante (R&D Systems, Minneapolis, MN).

Se administraron oralmente compuestos de prueba en

‘diversos tiempos antes de 1la inyeccién del LPS. Se

dosificaron los compuestos como suspensiones o© como

soluciones en diversos vehiculos o agentes solubilizantes.

Abreviaturas

Para facilidad de referencia, se emplean en la presente
las siguientes abreviaturas incluyendo los métodos de
preparacién y Ejemplos que siguen:

Ph = fenllo

Bz = bencilo

t-Bu = butilo terciario
Me = metilo

Et = etilo

Pr = propilo

Iso-P = isopropilo
MeOH = metanol

EtOH = etanol

EtOAc = acetato de etilo

Boc tert-butiloxicarbonilo
DCM = diclorometano
DCE = 1,2-dicloroetanco

DMF = dimetil formamida

i
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DMSO = dimetil sulféxido

TFA = &cido trifluoroacético

THF = tetrahidrofurano.
hexafluorofosfato de
N,N,N’ ,N’-tetrametiluronio

KOH = hidréxido de potasio

K,CO; = carbonato de potasio
POCl; = oxicloruro de fésforo
EDC o EDCI = clorhidrato de

etilcarbodiimida

DIPER = diisopropiletilamina

O-(7-azabenzotriazol-1l-il-

1-(3-dimetilaminopropil}-3-

HOBt = hidrato ge 1-hidroxibenzotriazol

m-CPBA = &cido m-cloroperbenzoico
NaH = hidruro de sodio

NaOH = hidréxido de sodio

Pd = paladio

Pd/C = paladio en carbono

min = minuto(s}

L = litro

mL = mililitro

pL = microlitro

g = gramo(s}

mg = miligramo (s}

mol = moles

mmol = milimole(s)
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RT o rt = temperatura ambiente

meq = miliequivalentes

t. de ret. = tiempo de retencién CLAR (minutos)

‘sat o sat’d = saturado

ac. = acuoso
TLC = cromatografia de capa-fina
CLAR = cromatografia liquida de alta resolucidén
CLAR RP = CLAR de fase inversa
CL/EM = cromatografia liquida de alta resolucién
espectrometria de masas
EM = espectrometria de masas
RMN = resonancia magnética nuclear
pf = punto de fusién
En los ejemplos, las designaciones asociadas con los
datos CLAR reflejan las siguientes condiciones:

a. Columna: YMC ODSA S-5 5u Cl8 4.6 x 50 mm; solvente:

- solvente A = 10% de MeOH/90% de agua/0.l1% de THF, y solvente

B =

90% de MeOH/10% de agua/0.l1% de THF; método: gradiente de 4
minutog;

b. Columna: YMC 85 ODS 4.6 x 50 mm; solvente: solvente A =
10% de MeOH/90% de agua/0.2% de H3PO4, y solvente B = 90% de

MeOH/10% de agua/0.2 de H3PO,; método: gradiente de 4 minutos.
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Métodos de nggeracién ~\\\

Los compuestos de la férmula 1 pueden prepararse

generalmente de conformidad con los siguientes esquemas de

‘reaccién y el conocimiento de un experimentado en la técnica

y/o los métodos descritos en las solicitudés de patente U.S.
Nos. 10/036,293 y/o 09/573,829, incorporadas en la presente
por referencia. En los esquemas de reaccién, los grupos R;~Rjy,
X, ¥, m, ny p son como se deascriben en la presente para los
compuestos de la férmula (I). La referencia a “B” se pretende
que abarque un anillo.cicloalquilo opcionalmente substituido,
heterociclo, o heteroarilo en la férmula (I), incluyendo sin

limitacién los anillos mostrados como:

s e s 1

Esquema de reaccién 1

o

(Rgm (Pales M
N : Hp ! Pd el Ny
N :j ‘1r°" nqo B-NH: O B o
3

e\
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El compuesto (1) comercialmente disponihle puede'hac:>kg
reaccionar con cloruro de oxalilo calentando y luego
concentrando in vacuo y haciendo reaccionar con una amina B-
‘NH» en presencia de una base, tal como diisopropilamina, en
un solvente organico, tal como DCM para proporcionar el
compuesto (2). El cémpuesto (2) puede hacerse reaccionar con
hidrégenc en presencia de un catalizador, tal como Pd, en un
solvente alcohélico, tal como EtOH, a temperatura ambiente
para proporcionar el compuesto (3). El compuesto (3) puede
luego usarse como en el Esquema de reaccién 2 para producir

los compuestos {8) del anuéma de reaccién 2.
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Esquenma de reacciém 2

SR —— 3R
—t— NH N
$ \_}'Qf»

5 ) ] .

Row

"CHH,N B

Meln

/

El éster 3-metil-l-pirrol-2,4-dietilico puede hacerse
reaccionar con cloramina en éter para producir el compuesto
{4). Hacliendo reaccionar el compuesto (4) en formamida con

dcido acético produce el compuesto (5). E1l compuesto (5)
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puede hacerse reaccionar con DIPEA y POCl; en tolueno para
producir el compuesto (6). El1 compuesto (6) puede hacerse

reaccionar con DIPEA y el compuesto (3) en DMF para producir

‘el compuesto (7). El compuesto (7} puede hacerse reaccionar

en THF con NaOH para producir un intermediario 4acido que
durante el tratamlento con HOBt, EDCI y la amina apropiada
(NRaR1p) en DMF produce los compuestos (8).

El compuesto (3) puede prepararse mediante. 1} haciendo
reaccionar el &cido 4-amino-3-metilbenzoico comercialmente -
disponible vy N—(ter—butoxicai‘boni_l)anhidrido en THF para
producir un intermediario de anilina protegido por Boc; 2)
haciende reaccionar el intermediarioc de anilina con
clorhidrato de (3-dimetilaminopropil) -3-etilcarbodiimida,
HOBt y DMF, seguido por la adicién de clorhidrato de
metoxiamina y DIPEA para -producir un intermediario de N-
metoxiamida protegido por BOC; y 3) haciendo reaccionar tal
intermediario de metoxiamida e-n una solucién de HCl1 en
dioxano para producir el compuesto (3) como una sal de
clorhidrato. Alternativamente, el compuesto (3) puede

prepararse como se muestra en el Esquema de reaccién 1.



Esquema de reacaién 3

- X
N e DY N

;—H HCY MeOH ° , © |Cisas,
R L Moy "¢ .
H ) ]

Un hidroxamato substituido (9) puede hacerse reaccionar
con acido, tal como HCl, en MeOH anhidro, para proporcionar
el compuesto (10). E1l compuesto (10) puede hacerse reaccionar
con una base acuosa tal como KOH calentando hasta formar el
compuesto (l11). El compuesto (11) se hace reaccionar con una
amina B-NH; en presenclia de un reactivo de dcoplamiento, tal
como HATU, y una base tal como diisopropilamina, en un
solvente organico, tal como N-metilpirrolidinona para
proporcionar los compuestos (12)}. El hidroxamato (9) puede
prepararse como se resume en los Esquemas de reacciétn 1 y 2
y/0 como se muestra en la Soiicitud de patente U.S. No. de

Serie 10/036,293.
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Esquema de reaociédn 4

0
I < TR ::n;f

" 15

——} 1
ll
L;w . o..-.-k'l
M_C(\J i Re~NH "u"

compuesto comercialmente disponible (13) puede

hacerse reaccionar con un clorurc de sulfohilo en presencia

de una base, tal como TEA, en un solvente organico, tal como

DCM para
compuesto
tal como

compuesto

producir el compueste (14). La reaccién del
(14) con hidrégeﬁo en presencla de un catalizador,
Pd en un solvente, tal como MeOH, produce el

(15). La reaccién del compuesto (15) con cloruro

{6) (ver Esquema de reaccidén 2) en un solvente orgénico, tal

como DMF,

(16) .

a temperatura ambiente proporciona el compuesto
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e

La reaccién del compuesto (16) con KOH ac}k{ \
calentando, proporcicna el compuesto (17). El compuesto (17)

puede hacerse reaccionar con una amina R;NHz en presencia de

‘un reactivo de acoplamiento, tal como EDCI, y una base tal

como diisopropililamina, en un solvente orgidnico, tal como DMF

para proporcionar el compuesto,. (18).

Es de Reacoidn 5

H'E‘:] "'E\:]
. Ry N NOy Re-NHg, EDC. HOBL Ry HN NOy
o e
& S &y
HO N.* _ n.-: Ny?

20 )
) L8

\ N

Hg. Pd-C Ry M NHg  B-NeCeO " ,,JJ=L=-
MeoH .~ © N Wﬁ
Re-N N."J R~ N."J

H H
- 23

La cloropirrolotriazina (6) (ver de Esquema de reaccién

2) puede hacerse reaccionar con una anilina (13) (por
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ejemplo, ver Esquema de reaccién 4) en DMF anhidji\\f
temperatura ambiente para proporcionar el compuesto (19%9). La
reaccién del compuesto (19) con una base acuosa tal como NaOH
icon calentamiento, proporcioné el compuesto (20). El
compuesto (20) puede hacerse reaccionar con una amina RNH; en
presencia de un reactivo de acoplamiento, tal como HOBt, con
© sin una base, tal como diisopropilamina, en un solvente
orgénico, tal como DMF para proporcionar el compuesto (21).
El compuesto (21 ) puede hacerse reaccionar con hidrégenc en
presencia de un catalizador, tal como Pd/C, en un solvente
organico, tal como MeOH para proporcionar el compuesto (22).
La reaccitn del compuesto (22) con un isocianato en un

solvente orgdnico, tal como DCE proporciona el compuesto

(23).
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En de reaccibn 6

El compuesto comercialmente disponible (13), puede
hacerse reaccionar con carbonil diimidazol y una amina B-NH;
en un solvente organice, tal como DCE, para producir el
compuesto (24). La reaccién del compuesto (24) con hidrégeno
en presencia de un catalizador, tal como Pd, -en un solvente
alcohélico tal como EtOH, proporciond el compuesto (25). La

reaccién de (25) con cloruro (6) en un solvente orgdnico, tal
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como DMF, proporcioné el compuesto (26). La reaccldn de (

*\;
con NaOH acuoso calentando, proporcioné el producto (27). E

producto {27) puede hacerse reaccionar con una amina R4NH; en

‘presencia de un reactivo de acoplamiento, tal como EDCI, y

una base tal como diisopropilamina, en un solvente organico,

tal como DMF para proporcionar el compuesto (28).

Esquema de reaccién 7

n'ooc\Et:N NN, coor® n'ooc\[cn
Of1 R~ ~coonr®
29 % H
R%0cC NH,
Sandmeyer Rxn
e Z/?\m, mimayer
4

El esquema de reaccién 7 muestra métodos para elaborar
los compuestos (4a) (ver Esquema de reaccién 2), en donde R;
es amino (4b), haldégeno (4c) o ciano (4d). Puede agregarse el

éster etilico de glicina (29) a un ciancacetato de alquil
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alcoxi metileno desde temperatura ambiente hasta 80°C NWara
obtener el compuesto (30). El compuesto (30) se cicliza para
formar el pirrol (4b) durante el tratamiento con una base
‘fuerte, tal como hexametildisilazano de litio, desde -78°C
hasta temperatura ambiente en un solvente orgénico tal como
THF. El pirrol (4b) puede convertirse a un haluro usando
nitrato de sodio en un solventé organico, tal como DMF, y una
fuente de haluro, tal com¢ CuBr para producir el compuesto
(4c}. El1 compuesto (4c) puede convertirse al compuesto (4d)
usando CuCN en  un solvente organico tal como NMP a
temperaturas elevadas. Alternativamente, el compuesto (4b)
puede convertiyse directamente al compuesto (4d) usando
nitrato de sodio en un solvente orgénico, tal como DMF, y una
fuente de cianuro tal como CuCN. Los compuestos (4a)-(4d)
pueden- usarse como se describe en los Esquemas de reaccién
anteriores (por ejemplo, Esquema dé reaccién 2), para formar

los compuestos de la férmula (I) de la presente.
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Esquema de reacclién 8 . \\\
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La reduccién del grupo éster de pirrolotriazina 5 (ver
Esquema de reaccién 2) con un agente reductor apropiado tal
como LAR en un solvente orgdnico aprético tal como THF,
produce el alcohol (31). El alcohol (31) se oxida al aldehido
(32) con un oxidante apropiado, tal como reactivo Jones. El
aldehido (32) se hace reaccionar con un reactivo
organometilico apropiade (tal como bromuro de fenilmagnesio)

para proporcionar un producto de alcohol secundario
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intermediario que se oxida posteriormente a la cetona (33}\\

68

con un oxidante apropiado, tal como reactivo Jones. Un agente
de cloracién, tal como POCls, se usa para convertir (33) al
‘cloruro (34). El1 cloruro .(34)_ se hace reaccionar con una
anilina en un solvente apropiado, tal como DMF, a temperatura
ambiente o temperatura elevada para proporcionar el producto

(35), un compuesto de la férmula (I).

Esquama da reaccién 9
Me)e M\
|
HN on
Ry 9 o He WV
\—o»_GA“ —_— o . © _DmALH
d N\ H.ﬁal N. @ ™HF

¢ 36

. . | a;h\

n:.:U\rn-. 1) R;MgBr, THF m/&ru..
W - e KL

; Nyt | R N 40

N
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El acoplamiento del compuesto (6) (ver Esquema de
reaccién 2), con el &cido aminobenzoico apropiado en DMF

properciona el compuesto (36). La reduccién del grupo éster

‘del compuesto (36), con un agente reductor apropiado tal como

"DIBAL-H en un solvente orgénico aprético tal como THF,

produce el alcohol (37). El1 alcochol ({37) puede hacerse
reaccionar con una amina RNH; en presencia de un reactivo de
acoplamiento, tal como BOP, en un solvente orgénico, tal como
DMF, para proporcionar el producto (38). El producto (38) se
oxida al aldehido (39) con un oxidante apropiado, tal como
MnO, en un solvente orgénico tal como THF. El aldehido (39)
se hace reaccionar con un reactivo organometdlico apropiado
(tal como bromuro de fenilmagnesio) para proporcionar un
producto de alcohol secundarico intermediario que se oxida
posteriormente a la cetona (40) con un oxidante apropiado,
tal como PCC.

Ademds, otros compu;stos de 1la férmula I pueden
prepararse usando procedimientos generalmente conocideos por
los experimentados en la técnica. En particular, los
siguientes ejemplos proporcionan métodos adicionales para la
preparacién de los compuestos de esta invencién.

La 1nvencién se describird ahora adem&s por 1los
giguientes ejemplos de trabajo, que son modalidades
preferidas de la invencién. Las purificaciones CLAR se dan en

columnas de fase inversa (RP) Cl1l8 usando mezclas de agua MeOH
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y TFA como solucién amortiguadora. Estos ejemplos le\
ilustrativos en vez de limitantes. Puede haber otras

modalidades que caigan dentro” del espiritu y alcance de la

'invencién. como se define por las reivindicaciones adjuntas.

Ejemplo 1

. BC
ST

' N
HyC

Etapa A:

III’":[O\'or Y am

A una solucién de acido 3-amino-4-metilbenzoico (5.12 gq,
33.9 mmol, 1.6 eq.), EDC (9.97 g, 52.0 mol, 1.5 eq.) y 4~
(dimetilamino)piridina (0.89 g, 7.3 mol, 0.2 eq.) en DMF (100
mL) a 0°C, se agregd ciclopropilamiﬂé (4.0 mL, 57.7 mol, 1.7
eq.) gota a gota. Después de agitar durante 15 min., se
removid el bafio de enfriamiento, y la mezcla de reacciédn se

agité a temperatura ambiente duranfe la noche. Los volatiles
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se removieron a 50°C bajo presién reducida. El residuo se
diluybé con agua y se extrajo con DCM (3x}). Las capas

organicas se combinaron, se secaron sobre sulfato de sodio, y

'se concentraron in vacuo para dar un aceite. lLa cromatografia

en gel de silice usando DCM:MeOH (20:1) proporcioné el
compuesto 1A como un aceite amarillo (6.98 g, 108% de
rendimiento). CLAR Tiempo de ret. = 0.637 min.; CL/EM (M+H)"

= 191.09%.

Etapa B:

we 9
%
N.
/0 N
HC (1B)

A una suspensién de la oxopirrolotriazina de partida
(3.00 g, 13.6 mmol) en tolueno (45 mL) se agregd gota a gota
oxicloruro de fésforo (1.90 mL, 20.4 mmol) y N,N-DIPEA (2.37
mL, 13.6 mmol) sucesivamente a temperatura ambiente. . La
mezcla resultante se calentd a reflujo durante 36 horas, se
dejd enfriar hasta temperatura ambiente, y luego se vertid en
una mezcla enfriada en hielo de solucidén de bicarbonato de
sodio saturade (150 mL) y tolueno (60 mL). La capa orgéanica

se separd y la capa acuosa se extrajo con tolueno (3x50 mL).



10

15

20

25

\’974

: \

El extracto combinado se lavd con sclucién de bicarbonato dﬁ\\
sodio saturada y salmuera y se secé sobre MgSO; anhidro. La

evaporacién del solvente in vacuo proporcioné el compuestc 1B

'(3.26 g, 100% de rendimiento) como un sélido amarillo.

Etapa C: Ejemplo 1

Una solucién de los productos 1A (1.60 g, 8.40 mmol, 1.6
eq.) y 1B (1.30 g, 5.40 mmel, 1.0 eq.) en DMF (13 mL) se
agitdé a temperatura ambiente durante la noche. Se agregd agua
y el precipitado se colecté por filtracidén, se lavd con agua,
y se secd. La trituracién con éter dietilico proporciond el
Ejemplo 1 (1.70 g, 80% de rendimiento) como un sélido blanco
apagado. CLAR Tiempo de ret. = 3.190 min.; CL/EM (M+H)* =
394.31%.

Ejesplo 2
HyC
N
Hyc BN AV
0 N o
N\
HO "‘N’)

Una solucién del Ejemplo 1 (0.86 g, 2.20 mmol, 1.0 eq.)

en THF (4.0 mL) y NaOH acuoso 1N (9.0 mL, 4.1 eq.) se agité a
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60°C durante la noche. Después de enfriar hasta temperaturq\\\
o

ambiente,. la mezcla de reaccidédn se concentré in vacuo pero n

hasta secarse. A la solucién a 0°C se agregd &cido

‘clorhidrico acuoso 1N hasta que se hizo 4cida y el

precipitado se colecté y se secd para proporclonar el Ejemplo
2 crudo {0.51 g, 64.0% de rendimiento). CLAR Tiempo de ret. =
2.400 min.; CL/EM (M+H)* = 366.06"'. El filtrado se extrajo
luego con EtOAc (3x) y las capas organicas se combinaron, se
secaron scobre sulfato de sodio, y se concentraron in vacuo

para dar el Ejemplo 2 (0.035 g, 4.4% de rendimiento).

Ejemplo 3

Una solucién del Ejemplo 2 (9.026 g, 0.071 mmol, 1.0
eq.), EDC (0.021 g, 0.11 mmol, 1.5 eqg.), HOBt (0.015 g, 0.11
mmol. 1.5 eq), n-butilamina (0.015 mL, 0.15 mmol, 2.1 eq.) ¥
DIPEA (0.040 mL, 0.23 mmol, 3.2 eq.) en DMF (0.20 mL) se
agitdé a temperatura ambiente durante la noche. Se agregé agua

(1 mL) y el precipitado se colectdé por filtraclén, se lavéd

\o

7
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con agua, y se secd para dar el Ejemplo 3 (0.021 g, 70% de
rendimiento); CLAR Tiempo de ret. = 2.883 min.; CL/EM (M+H)"

= 421.18%,

Ejemplos 4-22
RyC
N
He WY
0 =" %N 0 \‘;7
lt.—N_H \ N‘NJ (1d)

Los compuestos que tienen la férmula (Id), anterior, en
donde R, tiene los valores enlistados en la siguiente Tabla,
se prepararon sigulendo el mismo procedimiento descrito para
el Ejemplo 3, usando la amina apropiada en lugar de n-

butlilamina.
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Ej. Rg (M+H)* CLAR tiempo
ret. (min)
] 393.30 2.29%
H,C g
!!3(: 407.27 2.51
H,C: -;
469.35 3.08°
HC,
”
407.21 2.56%
Hscﬁ
421.18 2.88%
H:ch-//-J}i
423.17 2.22*
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Ej. Re (M+H)* CLAR N
tiempo
ret. {(min)
10 ] 495.26 2.22¢
N-*.(é
NH
11 513.15 3.16*
0O
4]
12 405.07 2.34°
14 CH;- 379.17 2.05*
15 478.17 1.61°
uN
16 423.20 2.03"
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Ej. R, (M+H)* CLAR tiempo
ret. (min)
17 Hag 421.22 2.74*
-
H.C-/Ng
18 HO--_, 485.92 2,.68%
Z
19 499,59 2.809%
t!:)
20 456.19 1.74°
o
\ N
21 456.18 1.67*
\ 74
N
22 456.16 1.67%
\
N7




10

15

20

25

W \Z/‘

B los 23-24

HyC
H
HyC \v
O I Ny o
\
Ry N‘N’) (Ie)

Los compuestos que tienen la férmula (Ie), anterior, en
donde R; tiene los valores enlistados en la siguiente Tabla,
se prepararon siguiendo el mismo procedimiento descrito para
el Ejemplo 3, qsando la piperizinilamina y morfolinilamina en

lugar de n-butilamina.

Ej. Ry (M+H)* CLAR tiempo
ret. (min)
23 7 433.12 2.73"
24 o 435.44 7.08°
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B los 25-27

N
Re~NE id (n

HC
. "'nf)v{o

<$_4¢j1,4. B o,

Los compﬁestos que tienen la férmula (If), en donde R,
tienen los valores enlistados en la Tabla proporcionada a
continuacién, se prepararon siguiendo el mismo procedimiento
descrito por 1los Ejemplos 1 hasta 3, usando 1l1la amina
apropiada en lugar de butilaﬁina y en lugar de
ciclopropilamina en la Efapa 1A, (t)-trans-
etoxicicloproplilamina, que se prepard siguiendo las Etapas A-

D, a continuacién.

Etapa A:
0

A una mezcla bien agitada de etil vinil éter {(47.9 mL,
0.500 mol) y dimerc de acetato de Rodio (II) (0.221 g, 0.500
mmol) en éter dietilico (10 mL) se introdujo- lentamente

diazoacetato de etilo (10.5 mL, 0.100 mol} en éter dietilico
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(30 mL) por medio de una bomba de jeringa a tempekat
ambiente durante 8 horas. El material insoluble se rembvié

por filtracién a través de celita, y el excesoc de etil vinil

‘éter y el solvente se evaporaron in vacuo. El residuo se

destilé in vacuo para dar el producto 25A (10.3 g, 65% de
rendimiento) comoc un aceite incoloro que fue una mezcla de

isémeros cis y trans en una relacién de aproximadamente 1:1.

Etapa B:

0-
no’nHZﬁ&’o\vfcnb (25B)

A una solucién del producto 252 (10.3 g, 65.4 mmol) en
MeCH (200 mL) se agregd una solucién de NaOH (7.85 g, 196.2
mmol) en una porcidén, y la solucién resultante se calentd a
reflujo durante 5 horas. La mezcla se concentrd bajo vacio.
El residuo se hizo &cido con HCl 6N hasta un pH = 2 y se
extrajo con EtOAc (5x). La fase org&nica combinada se secé
sobre MgSO,. La evaporacién del solvente in vacuo dio el
producto 25B .(8.46 g, 99% dé rendimiento) como un aceite
incoloro que fue una mezcla de isdémeros cis y trans en una

relacién de aproximadamente 1:1.
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Una mezcla del producto 25B (1.00 g, 7.68 mmol),
difenilfosforil azida (1.82 mL, 8.44 mmol) y TEA (1.18 mL,
B8.47 mmol) en t-BuOH anhidro (30 mL) se calentd a 890°C
durante 27 horas. Los vol&tiles se evaporaron in vacuo. El
residuo se diluyd con solucidén al 10% de NaCO; (30 mL) y se
extrajo con éter dietilico (4 x 30 mL). La fase orgdanica
combinada se lavo con salmuera, se sect sebre MgSO,, y la
solucién se concentrd in vacuo. La cromatografia en gel de
silice {(40% Et,0/hexano) del residuo proporcioné el producto
25C (0.901 g, 58% de rendimiento) como un aceite incoloro que
fue una mezcla de isémeros cis y trans en una relacién de

aproximadamente 15:85 en favor del isémero trans.

Etapa D:

Una mezcla del producto 23C (0.881 g, 4.38 mmol) y HC1l
IN (20 mL) se calentd a reflujo durante 5 horas. Después de
que se dejd enfriar a temperatura ambiente, la mezcla se
extrajo con éster dietilico. La capa acuosa se ajusté hasta
un pH = 11 con una solucién de NaOH 1N, y luego se extrajo

con éter dietilico (4x). La fase orgdnlca combinada se secé
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y la evaporacién del solvente dio {%)-tr

(0.224 g,

aceite ligeramente amarillo.

50% de rendimiento) como u

Ej. # Ry (M+H) ¥ CLAR tiempo
ret. (min)
25 437.23 2.29°
HyC - § )
26 451.24 2.44"
H,C
HyC g
27 513.23 2.92*
thé.
Ejemplo 28
RyC
-]
N &
g,c BN
Q N ogVvon
)
- NB N'.NJ
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A una solucién del Ejemplo 27 (30.0 mg, 0.0585 mmol

DCE (6 mL) se agregd BBr; a 0°C. La mezcla resultan se
agité a temperatura ambiente durante 20 minutos, luego 'se
‘apagé con agua. La mezcla se ajusté hasta un pH = 9 con
solucién de NaxCO; saturada y se extrajo con EtOAc (3x). La
fase orgédnica combinada se lavé con salmuera y se secd sobre
MgS0O4. La solucién se concentré bajo vacio y la cromatografia
en gel de silice (6% de MeOH/CHCl;) del residuo proporcioné
el Ejemplo 28 (3.2 mg) como un sélido blanco. CLAR Tiempo de

ret. = 3.09 min. (b); CL/EM (M+H)+ = 485.38%.

Ejemplos 29-30

HyC
2'
HyC HN B
Q =" %N °
N\
/—NH N‘N‘)
H,C ag)

Los compuestos que tienen la férmula (Ig), en donde B
tiene los valores enlistados en ia Tabla proporcionada a
continuacién, se prepararon siquiendo los mismos
procedimientos descritos por los Ejemplos 1 y 3, usando una

ciclopropil amina apropiadamente sustituida en la Etapa 1A y
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etilamina en lugar de n-butilamina.

Ej. B (M+H) ™" CLAR tiempo
ret. {min)
29 H 469,50 3.02°
30 H 411,22 2.26"
F
Ejemplo 31
ne
N
N
B MY ] \E/‘o
= NN =
N\ Z
N‘n)
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Etapa A:

We

' HN H

Y

wert M N (31A)

El compuesto 31 A se preparb siguiendo los
procedimientos descritos en la Solicitud de patente U.S. No.
de Serie 10/036,293, asignada al presente asignado, gque Bse

incorpora en la presente por referencia.

Etapa B:

Una mezcla del compuesto 31A, 3-aminoisoxazol (0.30 mL,
4.06 mmol), hexafluorofosfato de benzotriazol-1-
iloxitris(dimetilamino) fosfonio (0.720 g, 1.63 mmol) y N-
metilmorfolina (0.54 mL, 4.91 mmol) en DMF (4 mL) se calentd
a 65°C durante dos dias. La mezcla se diluyé con EtOAc y se
lavé con agua (2x), solucién al 10% de Na.CO; y salmuera. La
solucién se concentrd in vacuo y el producto se aislé por
CLAR preparativa. CLAR Tiempo de ret. = 2.48 min. (a); CL/ﬁM

(M+H}* = 434.11°%.
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Ejemplos 32-38
Los compuestos que tienen la férmula (Ig), anterior,\xn

donde B tiene los valores enlistados en la Tabla

‘proporcionada a continuacién, se prepararon siguiendo 1los

mismos procedimientos descritos para el Ejemplo 31, usando
etilamina en lugar de propilamina para hacer el compuesto de
partida y en la Etapa B, un aminoheteroarilo apropiado en

lugar de aminoisoxazol.

Ej. # B (M+H) T CLAR tiempo
ret. {min)
32 436.36 2.65%
29 |
33 );' 492,62 3.66%
'8
Hy ~
Hjy
Hj
34 450.19 3.01*
}" s
)
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Ej. B (M+H)* CLAR tieﬁl{[
ret. (min)
35 }r 420.14 2.52P
36 },a 437.13% 2.65°
37 }, 420.25 2.23°
38 },. 419.22 2.32P
D
' H
Ejemplo 39
L
|
N
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Etapa A:

HsC 0

N (39A)

A una solucidén de LAH (13.7 g, 362 mmol) en THF (800 mL)

se el éster que tiene la férmula

(8 g, 36.2 mmol) en varias porciones a temperatura ambiente.
La mezcla de reaccién se calentd a reflujo durante 30 min.,
después se enfrid a temperatura ambiente, se apagd
cuidadosamente al verter en agua con hielo (1 L), y se agitd
rédpidamente durante 1 heora. La mezcla se extrajo con EtOAc y
los extractos combinados se lavaron con salmuera, se secaron
sobre MgSQO,, 8se filtraron, y. se concentraron para dar el

compuesto 39A (5.60 g, 86%).



Etapa B:

BN

Q = NH

\_~. J

B N (39B)

A una suspensién del compuesto 39A (1.0 g, 5.58 mmol) en

acetona (80 mL) a 0°C se agregd reactivo Jones (1.9 mL) gota

a gota. La reaccién se agitd a 0°C durante.l hora, luego se

10 apagdé cuidadosamente con 2-propanol. Se agregd bicarbonato de
sodio acuoso saturado (100 mL), y la mezcla se extrajo con
EtOAc (5x100 mL). Los extractos combinados se lavaron con
bicarbonato de sodio acuoso saturado (1x100 mL), agua (1x100

ml) y salmuera (1lx 100 mL), luego se secé sobre MgSO4, se

15 f£filtr6, y se concentrd para proporcionar el compuesto 39B
(647 mg, 65%). CLAR tiempo de ret. (min): 1.50, PM: 177.16,

CLEM [M+H]* = 178.

Etapa C:
20

(39C)

25
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A una solucién del compuesto 398 (600 mg, 3.39 mmol
THE (80 mL) a 0°C se agregd bromuro de fenilmagnesio (3

2.94 mL, B.8 mL) gota a gota durante 5 minutos. Después de

‘agitar durante 30 minutos a 0°C, la reaccién se calenté hasta

la temperatura ambiente durante 1 hora y se apagé con cloruro
de amonio acuoso saturado. La mezéla se extrajo con EtOAc y
los extractos se secaron, se filtraron, y se concentraron
para proporcionar el intermediario de alcohol bencilico. El
alcohol bencilico crudo se disolvid en acetona (50 mL) y se
enfrié hasta 0°C. Se agregb reactivo Jones (1 mL) gota a gota
y la reaccién se agitdé a 0°C durante 1 hora, luego se apagd
cuidadosamente_con 2-propanol. S$e agregd bicarbonato de sodio
acuoso saturado (50 mL) y la mezcla se extrajo con EtOAc
(4x50 mlL). Los extractos combinades se lavaron -con
bicarbonate de sodio acuoso saturado (1x50 mL), agua (1x50
mL) y salmuera (1x50 mL) antes de secarse sobre MgSOy,
filtrarse, y concentrarse para proporcionar el compuesto 39C
(563 mg, 66% durante 2 etapas). CLAR tiempo de ret. (min):
2.82, PM: 253.26, CLEM [M+H]* = 254.

Etapa D:
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Se colocéd la cetona 39C (152 mg, 0.6 mmol) en P (5
mL) y se calentd hasta 100°C durante 1.75 h. La reaccién se

enfrié hasta temperatura ambiente y el exceso de POCl; se

‘evaporé a vaclio. El residuo se disolvié en DCM anhidro (10

mL) y se agregdé gota a gota a una solucién rapidamente
agitada de bicarbonato de sodioc acuoso saturado (50 mL) y DCM
(50 mL) a 0°C. La mezcla se agité durante 1 hora, luego se
extrajo la fase acuosa con DCM (3x50 mL). Las fases organicas
se lavaron con bicarbonato de sodio acuoso saturado (1x50
mL), agua (ix50 mL), y salmuera (1x50 mL), luego se secd
sobre MgSO,, se filtr6, y se concentrd para propofcionar el

cloruro 39D (l63 mg, 100%).

Etapa E:

A una solucién del cloruro 39D (31.5 mg, 0.116 mmol) en
DMF (1 mL) se agregd 3-amino-N-ciclopropil-4-metil-benzamida
(compuesto 1A) (44 mg, 0.23 mmol) y la solucién se calentd a
60°C durante 3 horas. Se agregd agua (5 mL) para precipitar
el producto, que se colectd por filtracién, se lavé con agua,
Yy se permitidé que se secara al aire para dar el Ejemplo 39.
CLAR tiempo de ret. (min): 3.34, PM: 425.49, CLEM [M+H]* =
426.
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Ejemplos 40-42

(Ih)

en donde Y y

l.-

B tienen los valores enlistados en la Tabla proporcionada a
continuvacién, se prepararon siguiendo el mismo proceso o uno
similar como se describe arriba por el Ejemplo 39, usando la

amina apropiada en la Etapa E.

15

20

25

Ej. Y B PM CLAR EM
No. tiempo (M+H) +
ret.
(min)
40 | -C(=0)NH- 564.62 3.87 565




' 93
Ej. Y B PM CLAR EM ¥
No. tiempo (M+Ih\\
ret.
(min)
S 41 | -C(=0)NH- | -CO;CH; 443.47 3.25 244
42 | -NHC (=0) - ’ 564 .62 3.50 565
O
10 —
Ejemplo 43
AsC
H
15 N __N,
fl;C N o \E-JO
(4] N
'

20 Etapa A:

25

(43A)
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A una solucién del compuesto 39D (60 mg, 0.221 mmol)KQ\\\\
mg,

DMF (1 mL) se agregd® acido 3-amino-4-metil-benzoico (66.B

0.442 mmol) y la solucién se calentdé hasta 60°C durante 3
‘horas. Se agregé agua (5 mL) para precipitar el producto, que
se colectdé por filtracién, se lavd con agua, y se permitid
que se secara al aire para dar el compuesto 43A (75 mg, 88%).
CLAR tiempo de ret. (min): 3.38, PM: 386.41, CLEM [M+H]' =

387.

Etapa B:

A una solucién del &cido 43A (30 mg, 0.078 mmol) y HATU
(44 mg, 0.117 mmol) y DIPEA (17 uL, 0.1 mmol) en DMF (0.5 mL)
a temperatura ambiente, se agregé 3-amino-isoxazol. La
reaccién se agité a temperature ambiente durante 1 hora, y se
agregdé agua (5 mL) para precipiiar el producto, que se
colectdé por filtracién, y se purificé por CLAR preparativa
para proporcionar el Ejemplo 43. CLAR tiempo de ret. (min):

3.39, PM: 452.48, CLEM [M+H]" = 453.

o
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Ejemplo 44 ' \\\\“\

Etapa A:

(44A)

A una solucién del compuesto 39B (160 mg, 0.90 mmecl) en
THF (10 mL) a 0°C, se agregd bromuro de 6-metil-2-
piridilmagnesio {(0.25 M, 14.4 mL, 3.6 mM) gota a gota durante
5 minutos. Después de agitar durante 30 minutos a 0° C, la
reaccién se calenté hasta temperatura ambiente y se agité
durante 16 horas. Se agregaron alicuotas adicionales de
bromuro de 6-metil-2-piridilmagnesio para completar 1la

conversién del material de partida y la reaccién se apagd con
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clorurc de amonio acuosc saturado. La mezcla se extrajo
EtOAc y los extractos se secaron, se filtraron, y se

concentraron para proporcionar un material semi-sélido café

‘rojizo. Este material se disolvié en acetona (10 mL)} y se

enfrié hasta 0°C. Se agregd reactivo Jones (0.4 mL) gota a
gota y la reaccién se agité a 0°C durante 1 hora, luego se
apagd cuidadosamente con 2-propancol. Se agregd bicarbonato de
sodio acuoso saturado (15 mL) y la mezcla se extrajo con
EtOAc (4x20 mL). Los extractos combinados se lavaron con
bicarbonato de sodio acuoso -saturado (1x20 mL), agua (1x20
mL), y salmuera ({1x20 mL), luego se secaron sobre MgS0O,, se
filtraron, y se concentraron para proporcionar el compuesto

44A (145 mg, 60% durante 2 etapas).

Etapa B:

(44B)

Se colocd la cetona 44A (75 mg, 0.28 mmol) en POCly (4
mL) y se calentdé hasta 100°C durante la noche. La reaccién se
enfridé hasta temperatura ambiente y el exceso de POCl; se

evapor6 bajo vacio. El residuo se disolvié en DCM anhidro (10
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mL} y se agregdé gota a gota a una solucién répidameA‘:\\h_
agitada de bicarbonato de sodio acuoso saturado (50 mL) y DCM

(50 mL) a 0°C. La mezcla se agité durante 1 hora, luego la

‘fase acuosa se extrajo con DCM (3x50 mL). Las fases organicas

se lavaron con bicarbonato de sodio acuoso saturado (1x50
mL), agua (1x50 mL); y salmuera (1x50 mL), luego se secaron
sobre MgSO4, se filtraron y se concentraron para proporcionar
el cloruro 44B (64 mg, 79%).
Etapa C: Ejemplo 44 -

A uha solucién del compuesto ;43 (53 nmg, 0.18 mmol) en
DMF (0.5 mL) se agregé el compuesto 1A (84 mg, 0.44 mmol) Yy
la solucién se calenté hasta 60°C durante 2 horas. Se agregé
agua (5 mL) para precipitar el producto, que se colectd por
filtracién, se lavd con agua, y se permitié que secara al
aire para proporcionar el Ejemplo 44 (34.2 mg, 41%). CLAR

tiempo de ret. (min): 3.39, PM: 452.48, CLEM [M+H]* = 453,
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El Ejemplo 45 se prepard gsiguiendo el mismb\\\\
procedimiento como en el Ejemplo .44, usando una benzamida
diferente en la Etapa C. CLAR tiempo de ret. (min): 3.22, PM:

‘467.49, CLEM [M+H]* = 468.

Ejemplo 46

N
Etapa A:
15
oH
BN
l:n:?_C;‘"/g (46A)
20 T ' i

A una solucién del cloruro que tiene la fé4rmula

B ¢
Q VN
N\ _N. =
h\NJ

25
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{10 g, 41.8 mmol) en DMF (60 mL), se agregd aclido 3-amino-4-
metil-benzoico (6.3 g, 41.8 mmol) a temperatura ambiente. La
mezcla de reaccidn se agitd durante 16 horas, se vertidé en
agua (500 mL) y se agité ré&pidamente durante 1 hora. Los
s6lidos se filtraron, se lavaron con agua (500 mL) y se
secaron al aire para dar el compuesto 46A (13.6 g, 92%) como

un sélido rosa ligero. EM [M+H]* = 355.

Etapa B:
HyC
OR
. HyC N
\ “‘u‘% (46B)

A una solucidén del compuesto 46A (1 g, 2.8 mmol) en DCM
(6 mL) a -78°C, se agregé DIBAL-H (1M, 8.5 mL, 8.5 mmol) gota
a gota. La reaccién se agité durante 2 horas a -78°C, se
calenté hasta temperatura ambiente durante 1.5 h, se apagb
con NH,Cl acuoso saturado, luego se agregdé HCl (1 N) para
ajustar el pH hasta 4 y la solucién se extrajo con EtOAc.
Después del secado de las fases orgdnicas y la concentracién,
se obtiene el compuesto 46B como un sélido rosa (874 mg,
100%). CLAR tiempo de ret. (min): 1.74, PM: 312.33{ y CLEM

[M+H]* = 313.
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Etapa C: Ejemplo 46
A una solucién de compuesto 46B (l.B‘g, 5.9 mmol) en DMF

(10 mlL) se agregd BOP (2.9 g, 615 mmol), ciclopropilamina (2

‘mL, 29.8 mmol}. La reaccién se agité durante 1la noche a

temperatura ambiente, luego se vacio en agua (60 mL) para
precipitar el producto. Los sb}idoa se colectaron por
filtracidén y se purificaron por CLRR preparativa para dar el
Ejemplo 46 (1.5 g, 74%). CLAR tiempo de ret. (min): 1.64, PM:

351.41, CLEM [M+H]™ = 352.

Ejemplo 47
HyC
H
N
BC HN \\§7
0 NNy O
g LN J

A una solucién del Ejemplo 46 (1.5 g, 4.3 mmol). en THF
(30 mL) a temperatura ambiente, se agregd MnO: (5.4 g, 64
mmol). Después de agitar durante 40 minutos, la reaccién se
completd. El1 producto se colectd por filtracién y el
precipitado se lavé con acetonitrilo. Después del secado del
filtrado y la concentracién, se obtiene el Ejemplo 47 como un

aceite amarillo (1.5 g, cuantitativo). CLAR tiempo de ret.
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(min): 2.52, PM: 349.40, CLEM [M+H]* = 350.

Ejemplo 48

A una solucién de 2-bromopiridina (54 ul, 0.57 mmol) y
TMEDA (85 pl, 0.57 mmol) en THF (10 mL) a -78°C se agregd
nBulLi (1.6 M, 356 pl, 0.57 mmol) gota a gota. A esta solucién
se agregé el Ejemplo 47 (50 mg, 0.14 mmol). La reaccidén se
agité durante 0.5 horas a -78°C, luego se calenté hasta
temperatura ambiente y se apagd con agua. La mezcla se
extrajo con EtOAc y los extractos se secaron, se filtraron, y
se concentraron para proporcionar::el alcohol intermediario
crudo. A una solucién del alcohol crudo en DCM (5 mL) a
temperatura ambiente se agregd clorocromato de piridinio
(24.1 mg, 0.11 mmol). Después de agitar 1 hora, la reaccidn
se apagd con agua (2 mL). El producto deseado se extrajo con
EtOAc y se secd. Después de 1la purificacién por CLAR

preparativa, se obtiene el Ejemplo 48 como un sdlido amarillo
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(24.6 mg, 40%). CLAR tiempo de ret. (min): 2.95, PM: 426.M

CLEM [M+H]* = 427.

Ejemplos 49-68

Los compuestos que tienen la estructura

Y
\\1.1‘ N)l .

se prepararon de conformidad con el procedimiento descrito

por el ejemplo 3 usando la amina apropiada en lugar de n-

15

20

25

butilamina.
Ej. # Ry (M+H)* CLAR tiempo
raet. (min)
49 s_' 419.3 2.60
50 s- 457.3 2.13
e
<\ //“
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Ej. Ry (M+H)* CLAR tiemps ]
ret. (min)
51 457.2 2.22
ol
Q—N
52 s 418.2 2.56
ne—"
53 H 365.3 1.78
54 - . 470.3 1.76
N_
\ #
55 524,1 2.79
N
\ /
F,C
56 5_ 421.2 2.79
57 5_ 449.2 2.45
‘d
58 S 449.3 2.45
‘\\- -
@)
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Ej. Ry (M+H) ™" CLAR tiempo\
ret. {min)
59 5 437.2 2.40
MsO
60 / 476.3 1.82
ot
61 473.3 1.68
/ﬁ
N\ 5
YN /e
62 - 476.2 1.73
G
63 s 462.3 1.68
64 451.3 2.63
no\_/-s-
65 450.2 1.6
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5. Ry (M+H) " CLAR tiemp_sl
ret. (min)
66 505.2 1.92
67 o'»- 192.4 1.62
K—N / S'
68 423.2 2.08

Zjemplo 69
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Etapa 1, Intermediario A:

» o—zf_?
n

A una solucién a temperatura ambiente de  3-
fluoropiridina (5.0 g) en diclorometano (25 mL} y peréxido de
hidrégeno acuoso al 30% (10 mL), se agregdé metiltrioxorenio
(25 mg) y la mezcla resultante se agité durante la noche. Se
agregd oéxido de manganeso (25 mg) y la solucidn se agitd a
temperatura ambiente durante una hora adicional. Se agregd
cloruro de modio para saturar la porclén acuosa y las capas
se separaron. La porcién acuosa se extrajo ;on diclorometano
adicional (3 x 100 mL) y los extractos orgdnicos combinados
se secaron sobre sulfato de sodio anhidro, se filtraron, vy,
se concentraron in vacuo para proporcionar un aceite amarillo
ligero que se solidificé durante el reposo para proporcionar
el producto A como un sdélide amarillo ligero (4.92 g, B84%).

CLAR tiempo de ret.: 0.30 min.
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Etapa 2, Intermediario B:

'

A una solucién del intermediario A (2.85 g, 25.2 mmol)
en diclorometano (25 mL) a temperatura ambiente, se agregd
trimetilsililcianuro (10.0 mL, 75.6 mmol) y la mezcla se
someti® a reflujo durante 10 horas: Después de enfriar hasta
temperatura ambiente, se agregé una solucién de bicarbonato
de sodlio acuoso saturado (30 mL) y la mezcla resultante se
extrajo con diclorometano (3x150 mL). Los extractos orginicos
combinados se secaron sobre sulfato de sodio anhidro, se
filtraron, y se concentraron in vacuo para proporcionar un
aceite café ligero (4.60 g) como el producto crudo. Este
material se purificé por cromatografia de columna instanténea
en gel de silice eluyendo con acetato de etilo al 30% en
hexano para proporcionar un aceite color marrén ligero gue se
solidificé en reposo para dar el producto B como un sélido
color marrén ligero (2.48 g, B84). CLAR Tiempo de ret.: 1.03

min.
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N F
| v NH; .2HCI

C

Al intermediario B (1.40 g) en etanol (50 mL) se agregd
sucesivamente paladio en carbono al 10% (500 mgf y cloruro de
hidrégeno concentrado (2.9 mL) y la mezcla resultante se
agité bajo hidrégeno (40 psi) (2.812 kg/cm?®) durante 20
horas. La solucién se filtrd a través de un lecho de celita y
el filtrado se concentré in vacuo para dar 1.80 g del
producto C como un s6lido blanco. CLAR tiempoc de ret.: 0.19

min.

Etapa 4, Compuesto del titulo:

Una mezcla del intermediario D (40 mg, 0.11 mmol), EDAC
(25 mg, 0.13 mmol), y HOBt (16 mg, 0.12 mmol) en 0.3 mL de
DMF anhidro, se agit6é a temperatura ambiente durante 2 horas,
luego se agregd sucesivamente el clorhidrato de amina ¢ (0.13
mmol) y la base dé Hunig (38 uL, 0.22 mmol). Después de
agitar durante la noche a temperatura ambiente, la mezcla de
reacciédn cruda se sometid a pdrifiq;cibn poer CLAR preparativa

de fase inversa para dar el compuesto del titulo.

\

o

Etapa 3, Intermediario C: %
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Se prepararon los Ejemplos 70 y 71 de la misma manera

0

HyC-N
N
R

109
E lo 70
BC
He MW
P
N P
1)

71

Y,

o

como se describe para el Ejemplo 23-24.

Ej. Rq (M+H)* CLAR tiempo
ret. (min)
70 437.2 2.19
/o\/\g'
71 393.2 2.04
r)
HyC— ¢
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Ejemplo 72

Etapa 1, Intermediario F:

Al intermediaric E (10.0 g, 45.2 mmol) en POCl; (30 mL)
a temperatura ambiente bajo argbén, se agregd lentamente DMF
anhidra (7.0 mL, 90.4 mmol)- ¥ la mezcla resultante se calenté
a 95°C durante 15 horas. Después de enfriar a temperatura
ambiente, los contenidos se vaciaron lentamente en una mezcla
bien agitada de 1 L de solucién de bicarbonato de sodio
dcuoso saturado y 200 mL de hielo triturado. Después de dejar
que . la suspensién heterogénea se agitara a temperatura

amblente durante 2.5 horas, el sélido resultante se colectd
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por filtracién al vacio y el sbélido se lavé con dos porcio
de 150 mL de agua, luego se dejé gque se secara parcialmelxe

en el embudo. El sélido se lavé finalmente con dos porciocnes

‘de’ diclorometano (100 mL cada una) y el filtrado organico

resultante se secé sobre sulfato de sodio anhidro y se
concentrdé in vacuo para proporcionar el producto F como un
sélido amarillo (5.35 g, 47%) que se usé directamente sin

purificacién adicional. CLAR Tiempo de ret.: 2.96 min.

Etapa 2, Intermediario G:

El intermediario F (3.19 g, 1]1.9 mmol ) y el
correspondiente cloruro de anilina (3.52 g, 15.5 mmoi) en 40
ml. de DMF anhidra, se agitaron a temperatura ambjiente durante
la noche, luego se diluyeron con 200 mlL de agua y 30 mL de
solucidén de bicarbonato de sodio acuoso saturado. Después de
agitar a temperatura ambiente durante 1 hora, el sélido
resultante se colecté por filtracién al vacio, se lavd con
agua, y se secd in vacuo para proporcionar el producto G como

un sélido anaranjado (4.2 g, 84%) que se usé directamente sin
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purificacién adicional. CLAR Tiempo de ret.: 2:97 min. MH

422.1 (m/z).

‘Etapa 3, Compuesto del titulo:

Al intermediario G (0.8 g, 1.90 mmol) en THF anhidro (10
mL) a temperatura ambiente bajo argén, se agregd
sucesivamente Il-metilpiperazina (0.24 é, 2.47 mmol) vy
NaBH(OAc)a (1.21 g, 5.70 mmol) segquido por agitacién a
temperatura ambiente durante 3 horas. La mezcla de reaccién
se apagd por la adicién de 50 mL de metanol seguido por
agitacién durante una hora adicional a temperatura ambiente,
luego se concentrd y se divididé entre 50 mL de solucién de
bicarbonato de sodio acuoso saturado y 200 mL de acetato de
etilo. Las capas se separaron y la porcibn.acuosa se saturéd
con cloruro de sodio y se extrajo con acetato de etilo
adicional (4 x 100 mL). Los extractos orgé&nicos combinados se
secaron sobre sulfato de sodio anhidro y se concentraron in
vacuo para dar el compuesto del titulo como un sélido
amarillo clare (1.02 g, rendimiento del 89%). CLAR Tiempo de

ret.: 2.25 min. MH* (m/z) 506.2.

E los 73-80
Los siguientes compuestos se prepararon de la misma

manera como se describe para el Ejemplo 72.
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{
Ejemplo Estructura Tiempo de MH+ \
retencioén
73 J)? 2,23 493.2
74 \/}gﬁ 2.26 451.2
75 )g‘—v 2.40 479.2
17 J)gﬁ 2.32 477.3
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Ejemplo Estructura Tiempo de MHﬂ\\\:
retencién [~
78 2.26 507.3
79 3.29 499.3
80 2.13 492.2
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Etapa 1, Intermediario H:

z:::z H

Al compuesto 4 (0.80 g, 1.67 mmol) en metanol (10 mL) a
temperatura ambiente, se agregd una solucién de hidréxido de
sodio acuoso 6N (1.8 mL, 10.8 mmol) y la mezcla se sometid a
reflujo durante 20 horas. Desbués de enfriar hasta
temperatura ambiente, el metanol se removid in vacuo y la
mezcla se llevdé hasta un pH 6 con HCl 1IN y se secd por
congelado para dar 1.02 g del producto crudo H como un s6lido
amarillo palido que contieqe cloruro de sodio residual. Este
material se usdé sin purificacién adicional en la reaccién

posterior. CLAR Tiempo de ret.: 1.65 min. MH' (m/z) 47B.14.

Etapa 2, Compuestos del titulo:
El intermediario H (40 mg, 0.083 mmol), EDAC (25 mg,

0.13 mmol) y HOBt (16 mg, 0.12 mmol) se agitaron a

0
,UO

I\
Ejemplos 81-83 ‘74
~
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temperatura ambiente durante 2 horas, luego se agre

sucesivamente la amina RNH2 correspondiente (0.13 mmol) y
base de Hunig (38 nlL, 0.22 mmol) seguido por agitacién
‘durante la noche a temperatura ambiente. La mezcla resultante
se sometié a CLAR preparativa de fase inversa para obtener

los compuestos del titulo.

Ejemplo Estructura Tiempo de MH+
retencidn
81 1.43 491.2
82 1.61 505.2
83 1.82 519.2
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Ejemplos 84-86

Los Ejemplos 84-B6 se prepararon a partir del
intermediario H como sigue:”

El intermediario H (40 mg, 0.083 mmol), EDAC (25 mg,
0.13 mmol) y HOBt (16 mg, 0.12 mmol) se agitaron a
temperatura amblente durante 2 horas luego se agregd
sucesivamente el alcohol correspondiente ROH (1 mL) y la base
de Hunig (38 pL, 0.22 mmol) seguido por agitacién durante la
noche a temperatura ambiente. La mezcla resultante se sometié
a CLAR preparativa de fase inversa para obtener los

compuestos del titulo.

Ejemplo Estructura Tiempo de MH+
retencién
84 . 2.00 492.3
85 . 2.54 520.6
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Ejemplo Estructura Tiempo de MH+ . (‘\
retencién
86 2.45 520.3
Ejemplo 87

A una solucién del aldehido [Ejemplo 47] (0.040 g, 0.114
mmol) en DMF (1 mL) a temperatura ambiente, se agregd 2-
cloroquinoxalina (0.0188 g, 0.114 mmol), hidruro de sbdio
(0.0054 mg, 0.138 mmol), yoduro de N,N’-dimetilimadizolio
(0.084 mg, 0.038 mmol) y sal de sodio del acido p-
toluensulfénico (0.008 mg, 0.044 mmocl). Después de agitar

duranfe la noche a temperatura ambiente, la solucién se
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calentd hasta 80°C y se agregaron porclones adiclonal e
yoduro de N,N’-dimetilimadizolio e hidruro de sodio. Despu

de 1 hora, la reacclén se enfrié hasta temperatura ambiente y

‘se agreqgd agua. El precipitado resultante se colectd y se

purificé ademads por CLAR preparativa de fase inversa para
proporcionar el compuesto del titulo (0.003 g)). CLAR tiempo

de ret. (min): 3.61, PM: 477.5, CLEM [M+H]* = 478.

lo 88

HC-
Etapa A:
H
N
HC BN
o \n, 4
(88A)

Al Ejemplo 2 (500 mg) se agre.gé cloruro de tionilo (6

mL) a temperatura ambiente. Después de agitar durante 30
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minutos a <temperatura ambiente, se evapord el clorurir\\:)
tionilo bajo presién reducida proporcionando 88A como U

sbélido blanco (sal de HCl, 580 mg).

Etapa B:

A una solucién del cloruro &cido B88A (0.020 g, 0.048
mmol) y anisol (0.026 mL, 0.238 mmol) en 1,2-dicloroetano (1
mL) a 0°C, se agregd tricloruro de aluminio (0.0095 g, 0.071
mmol). Después de 2 horas a 0°C la solucién se calentd hasta
temperatura ambiente y se agregé tricloruro de aluminio
adicional {(0.140 g). Después de agitar a temperatura ambiente
durante la noche, la-reacci6tn se apagd con agua (0.2 mL) y el
soléente se evapord. El1l residuo se recristalizé a partir de
un minimo de metancl/agua y se colectd por filtracién para
proporcionar el compuesto del fitulg (0.0065 q)). CLAR tiempo

de ret. (min): 3.29, PM: 455.5, CLEM [M+H]* = 456.

Ejemplos 89-96
Los siguientes compuestos se obtienen de manera similar

al Ejemplo 88.
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AN

Ej. Estructura PM CLAR t. de EM (MH+)
ret. (min)

89 464.5 3.00 465

90 414.5 2.84 415

91 428.5 3.08 429

92 478.6 3.19 478
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Ej. Estructura PM CLAR t de | EM (MH+)
ret. (min)

93 428.5 2.68 429

94 478.6 2.89 478

85 415.5 2.94 416

96 414.5 2.49 415
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Ejemplo 97

BEtapa A:

(97A)

Una mezcla de 3-fluorponitrobenceno (10.0 g, 71 mmol),
morfolina (27 mL) y DMSO (118 mL), se agité a 110°C durante
36 horas, luego se enfrié hasta temperatura ambiente y se
vertié en 800 mL de agua. La mezcla resultante se agité
durante 20 minutos y el s6lido se colectdé por filtracién al
vacio y se secd in vacuo para proporcionar 13.6 g (92%) de
97A como un sélido amarillo brillante.). CLEM (M+H)* = 209.1.

CLAR Tiempo de ret.: 1.48 min.
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(978B)

A una suspension de 97A (13.6 g, 65 mmol) en metanol
(225 mL) a temperatura ambiente, se agregaron sucesivamente
formiato de amonico (20.5 g, 326 mmol) y paladio en carbono al
108 (2.0 g) y la mezcla se agité a temperatura ambiente
durante 48 horas. La mezcla resultante se filtrdé a través de
una almohadilla de celita y el filtrado limpio, se concentrébé
in vacuo y el residuo resultante se dividié entre agua (50
ml.) y acetato de etilo (150 mL). lLas capas se separaron y la
porcién acuosa se extrajo con acetato de etilo adicional (2 x
50 mL). Los extractos combinados se lavaron con salmuera (50
mL), se secaron sobre sulfato de sodio anhidto, se filtraron,
y se concentraron in vacuo para proporcionar 10.8 g (93%) del

97B como un sélido color marrén. CLEM (M+H') = 179.2.
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Etapa C:

F-' '-.-
H

(97C)

A una suspensién de 2.0 g (4.2 mmol) del compuesto

N
N "'OOH;
- "'u" (97C*)

(sintetizado como se describe en i;lo 02/40486) en 12 mlL de
metanol . anhidro se adicioné 18 mL de solucién 4N de &cido
clorhidrico anhidro en dioxano a temperatura ambiente. La
solucidén clara resultante se agité a temperatura ambiente
durante 16 horas, y la mezcla de reaccidn se concentrd in
vacuo. El aceite resultante se disolvié en 16 mL de una
soluclidén de hidréxido de potasio acuosa 1.5 N y se calenté
hasta 50°C durante 3 horas. Después de enfriar hasta
temperatura ambiente, la mezcla se diluyé con 50 mlL de agua ¥y

se agregd acido clorhidrico acucso al 10% hasta que el pH fue
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de aproximadamente 3 6 4. El producto precipitado resultante
se colecté por filtracién al vacio y se lavé con 50 mL de
agua y se secd in vacuo para proporcionar 1.47 g (99%) de 97C

'‘comoc un sélido blanco. Una muestra analitica del 97C se

‘prepardé por recristalizacién a partir de acetonitrilo acuosoc

al 10%. 1H RMN (CDsOD): & 8.21 (br s, 1H), 8.11 (br s, 1H),
7.89-7.91 (m, 2H), 7.67 (br s, 1H), 7.44 (d, 1H), 3.40 (q,
2H), 2.86 (s, 3H), 2.36 (s, 3H), 1.25 (s, 3H). CLEM (M+H') =

354.2. CLAR: 2.24 min.

Etapa D: Compuesto del titulo

Una mezcla de 97C (40 mg, 0.11 mmol), HATU (65 mg, 0.17
mmol), diisopropilamina (20 pL, 0.11 mmol) y 97B (39 mg, 0.22
mmol) en 0.3 mL de N-metilpirrolidinona, se calenté a 80°C
durante 16 horas y la mezcla de reaccidén se purificd por CLAR
preparativa de fase inversa para proporcionar 41 mg (74%) del
compuesto del titulo como un sélido color marrén claro. 1H
RMN (CD,OD p/TFA): & 6.28 (s, 1H), 8.19 (s, 1H), B8.16 (d,
1H), 8.11 (d, 1H), 7.84 (s, 1H), 7.71 {(d, 1H), 7.58 (t, 2H),
7.47 (d, 1H), 3.44 (q, 2H), 2.94 (s, 3H), 2.47 (s, 3KH), 1.26

(t, 3H). CLEM (M+H*) = 497.5. CLAR Tiempo de ret.: 3.30 min.
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Ejexplo 98

o

Q.

El compuesto del titulo se prepard como se describe para
la preparacién del Ejemplo 97 sustituyendo 97C* en la Etapa C
con el compuesto del Ejemplo 70 en WO 02/40486. CLEM (M+H') =

590.2. CLAR Tiempo de ret.: 3.26 min.

Ejemplo 99

El compuesto de} titulo se prepar6 como se describe para
la preparacién del Ejemplo 97 sustituyendo 97C* en la Etapa C

con el compuesto del Ejemplo 70 en WO 02/40486 y sustituyendo
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97B con 4-aminopiridina en la Etapa D. CLEM (M+H") = 506.4. ]

CLAR Tiempo de ret.: 2.95 min.

Ejemplo 100

El compuesto del titulo se preéaré como se describe para
la preparacién del Ejemplo 97 sustituyendo 97C* en la Etapa C
con el compuesto del Ejemplo 70 en WQ 62/40486 y sustituyendo
97B con 2-aminopiridina en la Etapa D. CLEM (M+H') = 590.2.

CLAR Tiempo de ret.: 3.01 min.

Ejemplos 101-104

Los sigulentes compuestos se prepararon de manera

similar a la que se describe para el Ejemplo 100.
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EJ # Estructura (M+R)* CLAR t de
ret. (mf;}\
101 489.5 3.54
n 7
l.I:]\,u
a N o
)
o M
102 446.3 2.9
n
_n.
/8 .‘J
103 503.3 3.64
I
N
)‘w. [ ]
as® 4
104 496.1 3.19
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E l 105 (\\\\)

Etapa A:

Una solucién de cloruro de 3-nitro-4-metil benzoilo (215
mg, 1.08 mmol) y clorhidrato de N-tolil-3-~ter-butil-5-
aminopirazol (287 mg, 1.08 mmol) en diclorometano (5 moL), se
agregd DIPEA (0.38 mL, 2.2-mmol) y la mezcla de reaccién se
agité durante 2 horas. La reaccién se concentr$é hasta un
dceite que se disolvié en EtOAc (50 mL) y se lavd
posteriormente con NgHCO; acuoso, agua, HCl 1N, agua vy

salmuera. La capa organica se secd sobre NaSO4, se filtré y
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se concentr® hasta un aceite que se purificé por medio{ He
cromatografia de columna (10% luego 30% EtOAc/hexano) para
dar la nitro amida (420 mg, 99%).

; Los sélidos anteriores se disolvieron en EtOH (156 mL) y
se agreqgdé Pd-C al 5% (himedo, 10035 mg) y se evacubé y se
rellend nuevamente bajo un balén de hidrégeno. La reaccién se
agité durante 32 horas, se filtré y se concentré hasta un

8élido blanco que se usd sin purificacién adicional (403 mg,

99%), LRMS 363.6 (M+H).

Etapa B: Compuesto del titulo
El compuesto del titulo se preparé a partir del
intermediario obtenido en la Etapa A siguiendo el

procedimiento descrito para el Ejemplo 1 y 2.

Ejemplo 106

; @

,&b
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Etapa A:
=0
(106A)

Una mezcla de 3, 5-difluoronitrobenceno (4.1, g, 26
mmel) y morfolina (11 mL) se calentd hasta 100°C durante 16
horas, luego se enfrié hasta temperatura ambiente durante la
noche. El sélido resultante se colecté por filtraciédn al
vaclo y se disolvié en cloruro de metileno (250 mL) y 14
solucién se lavd sucesivamente con HCl 1N acuoso (2 x 100 mL)
y salmuera (100 mL), luego se secd sobre sulfato de sodio
anhidro, se filtrd, y se concentrd in vacuo para proporcionar
4.0 g (69%) de 106A como un sélido amarillo. CLEM (M+H') =

227.2. CLAR Tiempo de ret.: 2.85 min.

Etapa B:

L

o
(106B)
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Una mezcla del 106A (4.0 g, 18 mmol) y paladio
carbono al 10% (0.4 g) en 150 mL de etanol, se agité bajo una

atmésfera de hidrégeno a temperatura ambiente durante 16

‘horas. La mezcla resultante se filtré a través de una

almohadilla de-celita y el filtrado se concentrdé in vacuo
para proporcionar 3.4 g (96%) de 106B como un sélido blanco

apagado. CLEM "(M+H') = 197.1. CLAR Tiempo de ret.: 0.92 min.

Etapa C: Compuesto del titulo

El compuesto del titulo se preparé como se describe para
la preparacidén del Ejemploc 97 sustituyendo el 97B con 106B en
la Etapa D. CLEM (M+H') = 532.0. CLAR Tiempo de ret.: 3.04

QL

El compuesto del titulo se preparé como se describe para

la preparacién del Ejemplo 97 sustituyendo 97C* en la Etapa C
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con el compuesto del Ejemplo 70 en WO 02/40486 y sustitﬂ&e:fa
97B con 106B en la Etapa D. CLEM (M+H') = 608.5. CLAR Tiempo

de ret.: 3.52 min.

Ejemplo 108

Etapa A:

”’QL .
(108A)

Una mezcla de 3-fluoronitrobenceno (1.q g, 7.1 mmol) y
1-metilpiperiiina (5 mL) se calenté hasta 130°C durante 3
dias. Después de enfriar hasta temperatura ambiente, 1la
mezcla se diluydé con agua (100 mL) y se extrajo con acetato
de etilo (4 x 40 mL). La concentracién de los extractos
combinados proporciond un aceite rojo oscuro que se disolvié

en diclorometano (75 mL) y se lavé con HCl 1N acuoso (3 x 25

4)0\
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mL). Los extractos acuosos &cidos combinados se neutraligzafon
hasta un pH ~ 7 por la adicidén de solucién de hidréxido

potasio acuoso 3 N y se extrajeron con diclorometano (3 x 40

'mL). Los extractos combinados se lavaron con salmuera (40

mL), se secaron sobre sulfato de sodio anhidro, se filtraron,
y se concentraron in vacuo para proporcionar 0.92 g (59%) de
108A como un aceite café oscuro. CLEM (M+H') = 222.1. CLAR

Tiempo de ret.: 0.97 min.
Etapa B:
X
L\r'\
(108B)

108B se preparé como se describe para la preparacién de

106B. CLEM (M+H') = 192.3. CLAR Tiempo de ret.: 0.17 min.

Etapa C: Compuesto del titulo
El compuesto del titulo se preparé comoc ge describe para
la preparacién del Ejemplo 97 sustituyendo 97B con 108B en la

Etapa D. CLEM (M+H+) = 527.3. CLAR Tiempo de ret.: 2.14 min.
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Ejemplo 109
N

El compuesto del titulo se preparé como se describe para
la preparacién del Ejemplo 97. CLEM (M+H'} = 571.4. CLAR

Tiempo de ret.: 2.22 min.

Ejemplo 110

e

A

Etapa A:

(110A)
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La mezcla de 3-fluoronitrobenceno (1.0 g, 7.1 ol
pirazol (0.58 g, 8.5 mmol), y carbonato de cesio (2.8 g, B.5

mmol) en 4 mL de N-metilpirrolidinona se calenté hasta 100°C

‘durante 17 horas. Después de enfriar a temperatura ambiente,

la mezcla se diluyd con agua (75 mL) y se extrajo con acetato
de etilo (3 x 75 mL) y los extractos combinados se lavaron
con salmuera (20 mL), se secaron sobre sulfato de sodio
anhidro, se filtraron, y se concentraron in vacuo para
proporcionar 1.7 g (71%) de 110A coﬁo un aceite rojo oscuro.

CLEM (M+H') = 190.1. CLAR Tiempo de ret.: 2.42 min.

Etapa B:

L

(110B)

La mezcla de 110A (0.95 g, 5.0 mmol) y paladio en
carbono al 10% (0.27 g) en 10 mL de acetato de etilo, se
agité a temperatura ambiente bajo una atmésfera de hidrégeno
durante 17 horas. La mezcla resultante se filtré a través de
una almohadilla de celita y el filtrado resultante se
concentré in vacuo para proporcionar 0.73 g (91%) de 110B
como un aceite amarillo p&lido. CLEM (M+H') = 160.1. CLAR

Tiempo de ret.: 0.74 min.

VvV
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Etapa C: Compuesto del titulo
El compuesto del titulo se prepard como se describe r

la preparacién del Ejemplo 97 sustituyendo 97B con 110B en la

‘Etapa D. CLEM (M+H+) = 495.3. CLAR Tiempo de ret.: 2,91 min.

Ejemplo 111

eSS e

El compuesto del titulo se preparé como se describe para
la preparacién del Ejemplo 97. CLEM (M+H') = 539.3. CLAR

Tiempo de ret.: 2.97 min.

E lo 112
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Etapa A:

MQN‘\)

ey

(112A)

Una mezcla de 3-bromonitrobenceno (1.0 g, 5.0 mmol),
imidazol (0.51 g, 7.5 mmol), 1,10-fenantrolina (0.89 g, 5.0
mmol), dibencilidenacetona (0.06 g, 0.25 mmol), carbonato de
cesio (1.8 g, 5.5 mmol) y aducto de triflato de cobre (II)
benceno (0.12 g, 0.25 mmol) en 1 mL de xilenos se calentdé a
120°C durante 36 horas. Después de enfriar hasta temperatura
ambiente, la mezcla se diluyd con diclorometano (100 mL) y se
lavé con solucién de cloruro de amonio acuoso saturado (2 x
50 mL) y HC1 acuoso 1 N (2 x 75 mL). Las porciones acuosas
dcidas se neutralizaron hasta un pH ~ 7 agregando KOH 3N
acuoso y luego se extrajo con diclorometano (3 x 40 mL). Los
extractos organicos se lavaron con salmuera (30 mL), se
secaron sobre sulfate de sodio anhidro, se’ ' filtraron, y se
concentré in vacuo para proporcionar 0.55 g (58%) de 1l12A
como un semi-sélido rojo oscuro. CLEM (M+H*) = 180.1. CLAR

Tiempo de ret.: 0.44 min.
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Etapa B:

Ly

(112B)

Una mezcla de 112A (0.55 g, 2.9 mmol) y paladio en
carbono al' 10% (0.15 g) en 15 mL de metanocl se agité a
temperatura ambiente bajo una atmésfera de hidrégeno durante
17 horas. La mezcla resultante se filtré a través de una
almohadilla de celita y el filtrado resultante se concentré
in vacuo para proporcionar 0.36 g (77%) del 112B como un
sblido amarillo palido. CLEM (M+H') = 160.1. CLAR Tiempo de

ret.: 0.19 min. .

Etapa C: Compuesto del titulo
El compuesto del titulo se prepard como se describe para
la preparacién del Ejemplo 97 sustituyendo 97B con 112B en la

Etapa D. CLEM (M+H') = 495.2. CLAR Tiempo de ret.: 2.12 min.
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A una mezcla de 3 -bromonitrobenceno (1.0 g, 5.0 nnéggé?
2-pirrolidinona (0.50 g, 5.9 mmol), carbonatc de pot(!é\“)

(1.37 g, 9.9 mmol), y trans-l,2-ciclohexandiamina (0.06 mL,

‘0.50 mmol) se agregaron sucesivamente 2.5 mlL de 1,4-dioxano

anhidro y yoduro de cobré (I) (94 mg, 0.50 mmol) y los
contenidos se calentaron a 110°C durante 24 horas. Después de
enfriar a temperatura ambiente, la mezcla se dividié entre
agua (50 mL) y acetato de etilo (75 mL). La capa acuosa Sse
extrajs con acetato de etilo adicional {2 x 50 miL) y los
extractos combinados se lavaron con salmuera (30 ml), se
secaron scobre sulfato de sodio anhidro, se filtraron, y se
concentraron in vacuo para proporcionar el producto crudo
como un sélido café oscuro. lLa purificacién por cromatografia
instantdnea en gel de silice usando un gradiente de elucién
desde 70% de acetato de etilo en hexanos hasta 100% de
acetato de etilo dio 0.6B g (68%) de lldﬁ come un sbélido
amarillo pdalido desgués de ‘la concentracién in vacuo. CLEM

(M+H*) = 208.1. Tiempo de retencién CLAR: 2.11 min.

Etapa B:

24
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Una mezcla de 114A (0.68 g, 3.3 mmol) y paladio soO
carbén mineral al 10% (0.35 g) en 10 mL de metanol, se agi

a temperatura ambiente bajo una atmdésfera de hidrégeno

‘durante 17 horas. La mezcla resultante se filtré a través de

una almohadilla de celita y el filtrado resultante se
concentré in vacuo para proporcionar 0.55 g (95%) de 114B
como un sbélido blanco apagado. CLEM (M+H') = 177.1. Tiempo de

retencién CLAR: (.34 min.

Etapa C: Compuesto del titulo

El compuesto del titulo se prepardé como se describe para
la preparacién del Ejemplo 97 por sustituciédn de 97B con 114B
en la Etapa D. CLEM (M+HY) = 512.2..Tiampo de retencién CLAR:

2.68 min.

E lo 115

El compuesto del titulo se prepard como se describe para

la preparacién del Ejemplo 97. CLEM (M+H') = 556.3. Tiempo de
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retencién CLAR: 2.77 min.

Etapa A:

A una solucién de 4-metil-3-nitroanilina (3.93 g, 25.8
mmol) en 200 mL de diclorometano a temperatura ambiente bajo
argbn, se agregé cloruro de 2-cloropiridin-4-carbonilo (5.00
g, 28.4 mmol) seguido por trietilamina (8.Q mL, 56.7 mmol)
por medio de una jeringa, y la mezcla resultante se agitéd
durante 2 horas. El soclvente se removid in vacuo y el residu9
vse triturd con 20 mL de diclorometano y el sdlido se colecté
por filtracién para producir 7.50 g (99.6%) de 116A como un

s6lido amarillo. Tiempo de retencién CLAR: 3.13 min. MH+
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Etapa.B:

leCr $:
MR (116B)

A 1ll6A (7.50 g) se agreg® 50 mL de morfolina y la mezcla
se calentdé a 100°C bajo argébn durante 20 horas, después se
enfrié hasta temperatura ambiente y lentamente se vertiéd
sobre hielo-agua (600 mL) con agitacién. Esta mezcla se agité
a temperatura ambiente durante 15 minutos y el sélido
resultante se colectd por filtracién y se secéd in vacuo para
proporcionar 5.50 g (62.5%) de 116B como un sélido amarillo
brillante. Tiempo de retencién CLAR: 2.39 min. MH" (m/z)

343.14.

Etapa C:

oS Ws

(116C)
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Al compuesto 116B (1.50 g) en etanol absoluto (100 mL),

se agregb paladio sobre carbdn al 10% {200 mg) y la mezcl!r:;‘J
agité bajo hidrégeno (30 psi) (2.109 kg/cmﬁ)_durante 6 horas.
‘La soluci6bn se filtré a través de una almohadilla de celita y
el solvente se removié in vacuo para dar 1.33 g de 116C como
un sblido amarillo brillante. Tiempo de retencién CLAR: 0.94
min. MH" (m/z) 313.3.

Etapa D:

/—Q

bW Ws

116D

El Compuesto 116C {(0.20 g, 0.58 mmol) y 4-cloro-5-
metilpirrolotriazin-6-etilcarboxilato (0.14 g, 0.58 mmol) en
DMF anhidro, se agitd a temperatura ambiente durante 20
horas. La reaccién se diluydé con agua enfriada en hielo y
bicarbconato de sodio acuoso saturado y el sélido precipitado
resultante se colect6 y se lavé con agua para dar 0.30 g de
116D como un so6lido amarillo brillante. Tiempo de retencién

CLAR: 2.96 min. MR' (m/z) 516.2.
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Etapa E:

147

116D (0.30 g. 0.58 mmol) en 3 mL de hidréxido de sodio

10 1N y 2 mL de metanol se calenté a 60°C durante 4 horas. El

metanol se removié in vacuo y la mezcla acuosa se acidificd

con HCl acuoso 1IN a un pH ~ 2. El1 sélido resultante se

colectd Q se lavé con agua para dar 0.24 g de 116E como un

sdlido amarillo pé&lido.
15 MH' (m/z) 488.2,

Etapa F:

20

25

/—m

Compuesto del titulo

Tiempo de retencién CLAR: 2.26 min.
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116E (40 mg, 0.082 mmol), EDAC (19 mg, 0.058 mmol), HQ@Bt

(13 mg, 0.098 mmol), y la base de Hunig (43 uL, 0.25 mQ?${~je

agitaron a temperatura ambiente durante 0.5 h y el

‘clorhidrato de etilamina (13 mg, 0.16 mmol) se agregé seguido

por agitacién durante la noche. La mezcla de reaccién cruda
se purificé por CLAR preparativa de fase inversa para dar 2B
mg del compuesto del titulo como un sélido blanco. Tiempo de

retenclédn CLAR: 2.12 min. MH' (m/z) 515.1

El compuestc del titulo se prepar® a partir de 116E como
se deacribe en la etapa F para la preparacién del Ejemplo

116. Tiempo de retencién CLAR: 2.82 min. MH' (m/z) 591.2.
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El compuesto del titulo se preparé a partir de 116E como
se describe en la etapa F por la preparacién del Ejemplo 116.

Tiempo de retencién CLAR: 1.82 min. MH® (m/z) 592.2.

Etapa A:

Ejemplo 119

(119A)
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El 3-fluorobenzonitrilo ~(10.0 g, 82.6 mmol) y morfolijna
(40 mL, 0.45 mol) en DMSO (70 mL) se calentaron a GM

durante 3 dias. La mezcla se enfrié hasta temperatura

‘ambiente y se vertidé sobre 500 mL de agua fria. El1 sélido

resultante se colecté por filtracidédn para dar 9.52 g de 119A
como un sélido color rosa. Tiempo de retencién CLAR: 2.30

min. MH' (m/z) 189.2.
Etapa B:

..iO,-J

(119B)

.Una mezcla de 119A (9.50 g} en 4cido sulfarico acuoso 6N
(B0 mL) se puso a reflujo durante 20 horas. Después de
enfriar hasta 0°C, la mezcla se 1iev6 2@ un pH de 2 por la
adicién lenta de una solucién de hidréxido de sodio acuoso
(50% p/p). Desp-ués de la agitacién durante 15 minutos, el
sélido resultante se colecté por filtracién y se lavdé con
agua, luego se trituré con acetato de etilo (600 mL}). El
filtrado acuoso se extrajo con acetato de etilo adicional
{450 mL) y los extractos organicos combinados se secaron

sobre sulfato de sodio anhidro, se filtré, y se concentré in

4,"7j
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vacuo para proporcionar 9.50 g de 1198 como un sélido @

brillante. Tiempo de retencién CLAR: 1.94 min. MH+ (m/z

208.1.

Etapa C:

¥ We
(1.19C) '

A 119B (10.3 g, 50.0 mmol) en diclorometano anhidro (300
mL) a temperatura ambiente, se agregé lentamente cloruro de
oxalilo (5.2 mL, 60.0 mmol) seguido por 1 gota de DMF
anhidra. La reaccién se agité a temperatura ambiente durante
3 horas y el solvente se removié in vacuo para proporcionar
un aceite el cual se disolvié en diclorometano anhidro (200
mL). A esta solucién se agregd 4-metil-3-nitroanilina (50
mmol) seguido por una adicién lenta de trietilamina (20 mL,
140 mmol) y la mezcla se agitdé a temperatura ambiente durante
la noche. La reaccién se diluyé con diclorometano (400 mL) y
se lavd con agua (150 mL x 2), bicarbonato de sodio acuoso
saturado (150 mL x 2), luego secd sobre sulfato de magnesio
anhidro, se filtré, y se concentré in vacuo para proporcionar

el producto crudo el cual se recristalizé a partir de acetato

.4
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de etilo para dar 9.57 g (56%) .de 119C como un sétIhQJ
amarillo. Tiempo de retencién CLAR: 3.07 min. MH' (m/z)

342.1.

Etapa D:

(119D)

El Compuesto 119D se prepard como se describe para el

compuesto 116C.

Etapa E:

(119E)

119E se preparéd a partir de 4-cloro~5-
metilpirroltriazin-6-etilcarboxilato como se describe para

116D por la sustitucién del compuesto 119D por el compuesto

29
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116C. Tiempo de retencién CLAR: 3.39 min. MH' (m/z) 515.1.

Etapa F':

(11_9?)

10
119F se preparé a partir de 119E como se describe para

116E. Tiempo de retencién CLAR: 2.78 min. MH* (m/z) 487.2.

Etapa G: Compuesto del titulo
15 Bl compuesto del titulo se prepard a partir de 119F como
se describe en la etapa F por la preparacitn del Ejemplo 116.

Tiempo de retencién CLAR: 2.68 min. MH' (m/z) 514.1.

Zjemplos 120-123

20 Los Ejemplos 120-123 se prepararon como se describe para

el Ejemplo 119.

25
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VA

EJ & Estructura CLAR tiempo (M+H)" Q\J
de ret.
(min)
120 3.21 589.7
121 2.32 591.4
122 2.59 544.3
123 2.71 558.1
quiral
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Etapa A:

(124A)

El compuesto 124A se prepardé a partir de 4-metil-3-
nitroanilina utilizando el mismo procedimiento usado para el
compuesto 114A por sustitucién del cloruro de 3,5-

difluorobenzoilo por cloruro de 2-cloropiridin-4-carbonilo.

Etapa B

(124B)
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El compuesto 124A (12.2 g) en 80 mL de morfolina|'ge
sometié a reflujo bajo argén durante 3 dias. La mezcla

resultante se enfridé hasta temperatura ambiente y se vertid

bobre'hielo—agua (1000 mL) con agitacién. La mezcla se agitéd

a temperatura ambiente durante 15 minutés y el sélido
resultante se colectd por filtracién y se secd in vacuo para
proporcionar 14.6 g de 124B como un 8élido amarillo
brillante. Tiempo de retencién CLAR: 3.35 min. MH' (m/z)

360.1.

Etapa C:

RSENNe
(124C)

El compuesto 124C se prepard por la hidrogenacién usando

catalizador Pd/C e hidrégeno.

A
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Etapa D:

(124D)

10 124D se prepard a partir de 4-cloro-5-

metilpirroltriazin-6-etilcarboxilato como se describe por

116D por la sustitucién del compuesto 124C por el compuesto

119D. Tiempo de retenclén CLAR: 3.59 min. MH' (m/z) 533.3.

15 [Etapa E:

L) ' "
20 m)—éf ¥ .
(124B)

124E se prepar6 a partir de 124D como se describe para

25 116E. Tiempo de retencién CLAR: 3.06 min. MH' (m/z) 505.0.
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Etapa F: Compuesto del titulo
El compuesto del titulo se preparé a partir del '124E

como 8e describe en la etapa F para la preparacién del

‘Ejemplo 116. Tiempo de retencién CLAR: 2.93 min. MH' (m/z)

532.1.

Ejemplos 125-147
Los Ejemplos 125-147 se prepararon como se describe para

Ejemplo 124.

EJ # Estructura CLAR (M+H)*
tiempo de

ret. {(min)

125 - 2.94 544.3
126 2.64 548.3
127 2.68 504.2
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ET ¥ Estructura CLAR (M+H) " )

tiempo de ‘\
ret. (min)

128 quixal 3.43 608.4

129 a1 2.99 576.2

130 2.57 609.4

131 2.171 518.3

132 532.4

2.78
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EJ #

Estructura

CLAR

e

(M+H)N
tiempo de N
ret. (min)
133 2.96 544.3
134 3.10 546.3
135 3.06 546.3
136 2.64 548.3
137 al 3.22 560.3
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EJ # Estructura CLAR {M+H)
tiempo de
ret. (min)
138 3.28 560.4
139 2.87 562.4
140 2.86 562.0
141 2.78 574.4
142 2.34 575.4
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EJ # Estructura CLAR (M+H)*
tiempo de
ret. (min)

143 2.97 576.3
144 3.40 608.4
quizal
145 2.47 615.4
146 2.36 617.3
147 2.68 504.2
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Etapa A:

El

148A

(148A)

prepard a . partir

metilpirroltriazin-6-etilcarboxilato

como

de 4-cloro-5-

se describe por

116D por la sustitucién de 2-metil-5-nitroanilina por: el

compuesto 119D. Tiempo de retencién CLAR: 3.55 min. MH* (m/z)

356.3.

Etapa B:

hell

N
.

(148B)
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224

148B se preparé a partir de 148BA como se describe por e

116E. Tiempo de retencién CLAR: 2.89 min. MH' (m/z) 328.1.

"Etapa C:

(148C)

El compuesto 148C se prepardé a partir del 148B como se

describe en la etapa F por la preparacién del Ejemplo 116 por

la sustitucién del clorhidrato de etilamina con (S)-(a)-{(-)-

metilbencilamina.

(m/z) 431.2.

Etapa D:

Tiempo de retencién CLAR:

3.32 min.

MH*
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El compuesto 148D se prepard por hidrogenacién usando
catalizador Pd/C e hidrégeno. Tiempo de retencidédn CLAR: 2.

min. MH* (m/z) 401.3.

Etapa E: Compuesto del titulo

A una solucidén a temperatura ambiente de 148D (30 mg,
0.075 mmol) en DMF anhidra (0.3 mL) se agregaron
sucesivamente trietilamina (0.1l4 mmol) y cloruro de 2-metil
benzoilo (0.1l mmol) y la mezcla resultante se agitd durante
la noche. La mezcla de reaccién cruda se sometié a
purificacién por CLAR preparativa de fase inversa para
proporcionar el compuesto del titulo. Tiempoc de retencidn

CLAR: 3.37 min. MH' (m/z) 519.2.

Ejemplos 149-206

Los siguientes compuestos se prepararon como se describe
para la preparacién del Ejemplo 148 por la sustitucién de
(S)-(a)-(~)-metilbencilamina en la Etapa C con 1la amina
apropiada y por la sustitucién de c;oruré de 2-metil benzoilo

en la Etapa E con el cloruro &cido apropiado.
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EJ % Estructura CLAR (M+H)*
tiempo de
ret. (min)
149 2.67 498.4
quiral
150 3.20 541.4
quiral
151 2.33 426.3
152 2.26 500.4
153 3.37 523.3
quiral
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EJ % Estructura CLAR (M+H)"*
tiempo de
ret. (min)
154 3.20 530.2
quiral
155 3.29 535.3
quiral
156 et 3.51 539.2
157 et 3.57 573.2
3.57
158 quiral 3.63 589,.2
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EJ # Estructura CLAR (M+H)*
tiempo de
ret. (min)
159 3.36 519.3
J‘_c?*o‘ B
160 3.24 530.1
c}iﬁ"‘& .
161 ﬁl".o’ 3.20 535.2
163 3.41 565.3

quiral

k:
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EJ & - Estructura CLAR (M+H)"
tiempo' de
ret. (min)
164 3.84 573.2
165 i - . 3.93 641.2
166 wﬂn 3.27 573.2
167 3.18 505.2
ﬁg“o -
168 2.77 506.3
ﬁlﬁ e
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EJ # Estructura CLAR (M+H)*
tiempo de
ret. (min)

169 U 3.26 548.23
170 2.05 411.2
quiral
172 2.68 465.4

),}2‘:?""“
173 2.65 473.2




10

15

20

‘25

171
EJ # Estructura CLAR (M+H) "
tiempo de
ret. (min)
174 2.11 474.4
)Rémn"‘"‘
175 w‘_m 2.51 492.4
176 ;-}g]dv;m 2.70 498.4
177 2.70 498.4
‘})zlguu\
178 2.71 517.3
guiral

R
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EJ # Estructura CLAR (M+H)*
tiempo de
ret. (min)
179 2.67 533.4
quiral
180 iza 3.20 541.4
181 3.28 557.4
quiral
182 2.50 475.2
quiral
183 2.06 513.4
quiral
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quiral

491.4

173
EJ # Estructura CLAR (M+H)*
tiempo de
ret. (min)
194 2.73 515.2
185 J)zgl)v 2,83 493.0
186 3.23 559.0
m
187 2.89 527.0
m’m
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EJ # Estructura CLAR (M+H)~
tiempo de
ret. {min)
189 2.95 509.2
W uiral
m )_nga‘l(ﬁ B T
191 2.43 551.3
quiral
I:l'.'
192 2.95 576.3
quiral
193 2.57 454.2
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EJ # Estructura CLAR (M+H)"
tiempo de
ret. {(min)
194 2.78 468.3
195 2.52 484.4
196 2.31 470.1
197 2.74 495.2
198 2.72 524.2
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EJ # Estructura CLAR (M+H)*
tiempo de
ret. (min)
199 2.00 527.4
I,c
200 2.01 557.4
201 1.98 495.4
202 1.?5 525.3
203 2.54 512.3
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BJ # Estructura CLAR (M+H) ™"
tiempo de
ret. (mip)
204 2.51 542.4
205 2.04 513.3
206 2.03 543.3
Ejsmplo 207 .
A
- Lo~
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Etapa A:

Una suspensién de cloropirrolotriazina (2.03 g, 8.47
mmol) y 3-nitro-5-metil-anilina (1.41 g, 9.3 mmol) en DMF (25
ml), se agitdé a temperatura ambiente durante 24 horas. Se
agregé agua (125 mL) durante 30 minutos y la solucién se
agité durante 1 hora durante lo cual el pH se ajusté a neutro
con NaHCO; acuoso saturado. Los sélidos se filtraron, se
lavaron con agua, y secaron para dar el compuesto A (2.589 g,

85% de rendimiento) como un sélido marrédn pdlido.

Etapa B:
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THF (2 mL) y MeOH (1 mL) se agregdé NaOH 1IN (6 mL) y la

179

A una solucidn del compuesto A (825 mg, 2.32 mmol)

reaccién se calentd a 60°C durante 24 horas. La mezcla de

‘reaccién se enfrid, se concentrdé para remover los solventes

organicos, y el pH se ajustd a neutro con HCl 1IN. Los sélidos
se filtraron, se lavaron con agua, y sSe secaron para dar el
compuesto B. CLEM (M+H') = 328.1. CLAR (Condicién A):

3.40 minutos.

Etapa C:

Una solucién del compuesto B (2.32 mmol), EDCI (489 mg,
2.55 mmol} y HOBt (345 mg, 2.55 mmol) en DMF (6 mL), se agité
a temperatura ambiente durante 1 hora, y se agregd después n-
propil amina (0.38 mL, 6.4 mmol). La reaccidén se agité
durante 4 horas y se agregd agua para precipitar el producto.
Los sélidos se filtraron y se purificaron por medio de
cromatografia de columna en silice (qs% acetato de
etilo/hexanos). para dar el compuesto C (0.79 g, 93% de

rendimiento) como un sélido blanco. 1H RMN (CDCl3): & 9.11
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(s, 1H), 7.92 (m, 2H), 7.71 (s, 1lH), 7.36 (d, J=8.4 Hz, '

5.82 (br m, 1H), 3.34 (g, J=6.7 Hz, 2H), 2.8& (s, 3H), 1

(s, 3 H), 1.58 (m, 2H), 1.16 (t, J=7.5 Hz, 3H). CLEM (M+H') =

“369.3., CLAR {(Condicién A): '3.42 min.

Etapa D:

DO

~ N "‘u”'

Una solucién del compuesto C (794 mg, 2.16 mmol) y Pd/C
al 10% (250 mg, himedo} en MeOH (20 mL) se desgasificd y se
volvidé a rellenar con hidrégeno tres veces y"se agitdé durante
2 horas. La solucién se filtré y se concentré para dar el
compuesto D (691 mg, 95% de rendimiento). 1H RMN (CDClj3): &
7.94 (s, 1H), 7.73 (s, 1K), 7.53 (s, 1H), 7.23 (m, 1H), 7.06
(&, J=8.1 Hz, 1lH), 6.53 (dd, J=8.1, 2.2 Hz, 1H) 5.86 (br m,
1H), 3.43 (q, J=6.6 Hz, 2H), 2.91 (s, 3H), 2.27 (s, 3H), 1.68
(m, 2H), 1.02 (t, J=7.3 Hz, 3H). CLEM (M+H') = 339.2. CLAR

(Condicidn A): 2.39 min.
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A una suspensién de 2.5 g (7.4 mmol) del compuesto DQEP_)

Etapa E: Compuesto del titulo

50 mL de CHCl2, se agregd 1.42 plL de DIPER a temperatura

‘ambiente. La mezcla de reaccién se enfrié a 0°C y se agregd

cloroformato de etilo {0.77 mL). La reaccién se agité durante
2 horas a temperatura ambiente y luego se apagd con MeOH. Los
solventes se ‘removieron y el producto se p}ecipité con agua
(40 mL). El producto se colectd por filtracién al vacio y se
lavé con aqua (2x) luego se disolvié en MeOH caliente, se
decolord con carbén mineral y se recristalizé a partir del
EtOH para dar 2.10 g (70%) del compuesto del titulo como un

producto puro.

Ejemplos 208-233

Los compuestos que tienen la férmula anterior, en donde
W y B" tienen los valores enlistados en la tabla que se
proporciona abajo, se prepararon aiguiendo el mismo
procedimiento descrito en el Ejemplo 1, usando el cloruro de

dcido, cloroformato o isoclanato apropiado.
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Ej. No. W B* CLAR EM J
tiempo de | (M+H)+ A
ret. (min)
208 -NHCH,CHj -CHj 2.41 367.2
209 -NHCHZCH,CH; ~CHj 2.74 381.4
210 -NHCH2CH; —CH2CH3 2.85 381.2
211 ~NHCH,CH;CH; ~CH,CHy 2.85 395.2
212 -OCH; ~OCHCH3 3.51 384.2
213 -NHCHzCHzCH3 ~OCH,CHa 3.16 411.2
214 u,(;;’ u —OCH,CHj 3.00 441.3
o Nté
/
215 ﬂ’(;" H -0CH2CH; 3.29 425.3
W
216 ~NHCH;CH; ~OCHCHs 2.89 397.3
217 ~NHCH (CH3) 2 —OCH,CH; 3.10 411.2
218 -NHCH2CHa0H —OCH,CH3 2.54 413.2
219 -NHCH,CH2CHs -OCH, 2.94 397.2
220 ~NHCH;CH.CH, -0CH;CH,CH; 3.03 425.2
221 -NHCH,CH2CH3 —QCH (CHa) 2 3.38 425.3
222 ~NHCH;CH2CHj -OCHzCHzF 3.00 429.2
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Ej. W B* CLAR EM
No. tiempo (M+H) +
de ret.
{min)
223 =NHCH2CH4CH3 é 3.38 459.2
224 ~NHCH2CH;CH, 3.72 473.2
>3
225 “NHCHzCH, ~CH;0CH, 2.39 381.2
226 ~NHCRH2CH2CH; =-CH;0CH, 2.83 411.2
221 -NHCH2>CH2CH; / 3.86 503.5
N-N
|
228 =0CH;3 News 2.46 491.2
34X
7
v
|
229 n’g' a 3.46 584.4

%-{i:’;
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Ej. W B* CLAR EM 0
No. tiempo (M+H) +
de ret.
(min)
230 ~-NHCH,CH; "‘N" 3.38 504.3
A
v
B
231 -NHCH,CH,CH4 y 3.56 518.3
Ney
-}-(A;;s
B
232, 3.67 532.3
H’c(’ n N"‘N,
”
N
R
233" —NHCH (CH 3.53 518.
(CHa) 2 "‘N/ 8.4
A
R
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Ejemplo 234

He HN -
\ N..N4J_

Etapa A:

D

Al &cido p-tolil acético (0.6 g, 4.1-}mml) se agregd
HzS04 (5.5 mL) con enfriamiento en un bafio de hielo. El NaNO3
(0.35 g, 4.1 mmol) se agregd lentamente y mezcla se agitd a
0-5°C durante 8 horas. La solucién se vacié cuidadosamente
sobre hielo y los sélidos se filtraron y se lavaron con agua
para dar el acido 3-nitro p—toiilacético {(0.59 g, 74%).

El sdlido crudo (160 mg) se hidrogend bajo un globo de
Hz en MeOH (15 mL) en presencia de Pd-C al 10% a temperatura
ambiente durante 2 horas. La filtracién dio el 4cldo 3-amino

p-tolilacético como un sélido amarillo (131 mg, 97%).
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X

- 4%

I
e W OH
S~ \ N.Nol
El 4cldo 3-amino p-tolilacético (131 mg, 0.8 mmol) y 1B
(220 mg, 0.92 mmol) se agitaron durante 18 horas en DMF (2
mL). Se agregdé agua para precipitar el producto y el pH se
ajusté a 6 con NaHCQO; acuoso. Los sélidos se filtraron, se

lavaron con agua y se secaren para proporcionar el éster

anterior (62%).

Etapa C: Compuesto del titulo

Al acido anterior (86 mg, 0.23 mmol) en DMF (2 mL), se
agregd EDC (49 mg, 0.26 mmol) y HOBt (35 mg, 0.26 mmol). La
mezcla se agitdé durante 1 hora seguido por 1la adicidén de

metilamina (0.25 mL, 2M en THF). La reaccién se agité durante

18 horas 1luego se agregé agua (12 mL). Los sélidos se’

filtraron para obtener el compueato del titulo (75 mg, B84%).

(M+H)*: 395.2, Tiempo de retencién CLAR: 2.85 min.
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Ejemplos 235 Y 236

HN o

HyC
Q e N

Re~NH

N

Los, Ejemplos 235 y 236 se prepararon a partir del
Ejemplo 234 siquiendo el procedimiento descrito en los
Ejemplos 2 Y 3.

Ej. R4 J CLAR EM
No. tiempo (M+H) +
de ret.
(min)
235 ~NHCH,CH2CH;3 -NHCH; 395.1 2.67
236 ~NHCH2CH; —-NHCHa 381.2 2.39
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l:: explo 237

R

Etapa A:

El compuesto 1B se  hidrolizé bajo métodos de
saponificacién estdndar y se acopld con n-propilamina usando
el método EDC/HOBt para sum?nistrar el C-6 n-propilamido
oxopirrolotriazina. Una solucién de este compuesto (1.65 g, 7
mmol) en tolueno (50 mL) se agregé POCl; (0.8 mL, 8.45 mmol)
y DIPEA (1 mL, 5.6 mmol) y la solucidén se calentd a reflujo
durante 10 horas. La reaccién se enfrié y se vacid sobre
NaHCO; acuoso enfriado en hielo. La solucién se extrajo con
EtOAc (3x), se secd sobre'Nagso., se filtr6 y se concentrd
para dar el cloruro como un 8élido amarillo (1.65 g, 93%) el

cual se usd sin purificaciédn adicional.
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Etapa B:

H,C

HaN N\

O o

4

Una solucién de 3-nitro-4-metil benzamida (402 mg, 2.2
mmol) en dicloroetano (15 ml) .se agregd anhidrido propilénico
(2.45 mmol) y DMAP (381 mg, 3.1 mmoi) y la mezcla de reaccién
se calentd a 55°C. El anhidrido propiénico adicional (2.45
mmol) y DMAP (1.4 eq) se agregaron y la temperatura de
reaccién se incrementd a 85°C durante 2 horas. E1l reciplente
de reaccién se enfrid y se vacid sobre CH.Cl; (50 mL) y agua
(25 mL). La capa orgénica se lavé con HCl 1N y salmuera, se
secd sobre NazS04, se filtrdé y se concentrd in vacuo para dar
un aceite el cual se purificé por medio de cromatografia de
columna (15% luego 30% EtOAc/hexano) para dar la nitro imida
(333 mg, 63%).

El compuesto anterior (152 mg, 0.6 mmol) se disolvié en
EtOH (6 mL) y se agregdé Pd-C al 5% (himedo, 35 mg) y se
evacud y se volvié a llenar bajo un globo de nitrégeno. La
reaccién se agitd durante 2 horas, se filtré y se concentrd
hasta un s6lido blanco el cual se usd sin purificacién
adicional (132 mg, 99%).

La anllina anterior (20 mg) y el cloruro (20 mg) se
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5
q/n\

combinaron en DMF (0.25 mL) y se agitaron durante 18 horajy.
la solucién se agregd agua (1 mL) gota a gota y se neutralizd
con NaHCO; acuoso diluido. Los s6lidos se agitaron

‘rdpidamente durante 2 horas luego se filtré y se lavé con

agua para dar 33.6 mg, 98% de rendimiento.

Ejemplo 238

HC

0 Iy o

—~ S

Etapa A:

HC

ON

La 3-nitro-4-metil benzamida (0.2 g, 1.1 mmol) se
suspendié en dicloroetano (6 mL) y se agregd cloruro de
oxalilo (0.12 mL, 1.3 mmol) a 0°C. La solucién se dejéd
calentar a temperatura ambiente y se agité durante 1 hora

seguido por calentamiento a reflujo durante 18 horas. La
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reaccién se enfrié, se concentré para remover los voldtil Y
se secd bajo vacio para dar el producto deseado, el cual \se

usd sin purificacidén adicional.

Etapa B:
HyC
0
HaN 7( ~~

Al isocianato de acilo crudo se le agregd CHxCl; (5 mL) y
EtOH seco (1 mL) y la reaccién se agitdé durante 1 hora. Los
solventes se removieron in vaéuo y. los sb6lidos se filtraron
con EtOAc y se lavaron con éter para dar un sélido blanco
(203 mg, 73%). Los sélidos crudos se disolvieron en MeOH (25
mL) y se hidrogenaron bajo un globo de hidrfgeno en presencia
de Pd-C al 5% durante 2 horas para dar un sélido blanco
después de la filtracién (174 mg, 97%).

Etapa C: Compuesto del titulo
Este sé6lido de la etapa previa se acopld con el cloruro
de pirrolotriazina anterlor bajo condiclones esténdar, para

proporcionar el compuesto del titulo en 55% de rendimiento.
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Ejemplos 239-267

Los Ejemplos 239-267 se prepararon como se describe en
el Ejemplo 238 al hacer reaccionar el isocianato de acilo con

una amina apropiada.

5
HyC
- . H -
Hyc HN er’
o S 0 o)
10 W N\ N"N')
Ej. - R4 J CLAR EM
No. tiempo (M+H) +
de ret.
15 (min)
239 ~NHCH;CH,CH; ~OCH3 425.5 2.98
240 ~NHCH2CH2CH3; —OCH,CH; 439.3 3.12
241 ~NHCH2CH2CH, —OCH (CHj) 2 435.4 3.30
242 =NHCH2CH2CHj e 487.6 3.53
20 11
243 —NHCH,CHj; -0OCH3 411.2 2.66
244 -NHéHzCHa —-OCH2CH3 425.3 2.86

25
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E3- R4 3 CLAR EM
No. tiempo {M+H) +
de ret.
(min)

245 | -NHCH;CH; ~OCH (CHs) 2 439.3 3.09
246 | -NHCH;CH; 2,0 273.5 3.32
247 | -NHCH; ~oCH; 397.2 247
248 | -NHCH, ~OCH;CH, 411.2 2.67
243 | ~NHCH; ~OCH (CH3) 2 125.3 2.93
250 | -NHCH; 20 159.2 3.11
251 | -NHCH (CHs); ~OCH; 125.3 2.87
252 | -NHCH (CHa)z ~GCH;CH, 139.4 3.07
253 | -NHCH(CH3); ~GCH(CH12 153.4 3.27
254 | -NHCH (CHa), 2,0 187.4 3.42
255 | -NHCH; “NHCH; 396.0 2. 68
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Ej. R4 J CLAR EM
No. tiempo (M+H) +
de ret.
“(min)
256 “NHCH3 422.0. 3.09
HN
257 -NHCH,CH3 436.3 3.26
HN
“.
258 -NHCH2CH,CH3 450.4 3.49%9
RN
A,
259 —NHCH2CHZCH; ~NHCH3 424.2 3.16
260 =0OCH,CH; =CH, 396.3 3.63
261 -QCH2CH; ~0CH; 412.2 3.56
262 -=NHCH2CH,CHj ~CHj 409.2 2.99
263 =NHCH,;CH,CHj -CH{CH3) 2 437.2 3.31
264 -NHCH32CH2CH; ~CHsCH, 423.2 3.16
265 =NHCH,CH,CH; [ '; 435.3 3:18
266 =NHCH2CH3 [ '; 421.3 2.92
267 -NHCH,CHj -CH,CH;, 409.3 2.95
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Ej los 268-284

Etapa A:
H,C

N NH,

Una solucién de cloruro de 4-metil-3-nitro bencilo (1.09
g, 5.87 mmol) en DMF (10 mL) se agregé ftalimida (0.86 gq,
5.87 mmol), BusNI (50 mg) y KxCOs (0.97 g} y la mezcla de
reaccién se agitd rdpidamente durante 4 horas. Se agregé agua
(40 mL) gota a gota, y la suspensién se agité durante 15
minutos. Los sélidos se filtraron y se lavaron con agua para
dar la amina protegida (1.68 g, 97%).

Los sélidos anteriores (0.75 g) se suspendieron en EtOH
(25 mL) y se agregd hidrazina (0.39 mL). La mezcla de
reaccién se calentd a 60°C durante 8 horas luego se enfriéb.
El MeOH (25 mL) se agregd, y la suspensién se agité
répi&amente para romper los sélidos. El producto se filtré y

se enjuagdé con MeOH (2x) para dar el producto (0.38 g, 90%).
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Etapa B:

HyC

!ﬂﬂﬂ- \nf'ok\,f’
0

La amina (0.38 g, 2.3 mmol) se diaolvié.en CH,Cl; (10 mL)
y se enfrié a 0°C y se agregd DIPEA (0.44 mL, 2.5 mmol). Se
agregé cloroformatoe de etilo (0.22 mL, 2.3 mmol) y la
reaccidn se agitd durante 5 minutos, seguido por la adicién
de MeOH (0.1 mL). La mezcla se concentré hasta un aceite y se
disolvié en EtOAc (30 mL) seguido por lavado con agua, NaHCO,
acuoso diluido y salmuera. La capa orgénica se secd sobre
Na;SO; se filtrd y se concentré hasta un aceite. La
purificacidén por medio de cromatografia de columna (25% de
EtOAc/hexano) proporciond el producto nitro (500 mg, 92%).

El producto anterior se disolvié en EtOH (5 mL) y EtOAc
(5 mL) y se agregd Pd-C al S% (himedo) seguido por evacuacién
y sSe rellend nuevamente con hidrégeno (3x). La mezcla se
agitd durante 1 hora y se filtré para dar el producto (177
mg, 99%).

Esta amina se acoplé después y se elabordé en una manera
similar como se resume en el Ejemplo 1 para dar los ejemplos

en la Tabla proporcionada adelante.
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H;C
s
N __]
ne Y
0 S
\_N. =
=l
Ej. W J CLAR EM
No. tiempo (M+H) +
de ret.
(min)
268 -0OCH2CH; ~0OCH2CH3 3.75 412.3
269 -0CH,CH; ) 3.88 444.2
1270 - —0OCH2CH; -CHj 3.41 382.3
271 -QCH;CHj, -OCH20CH; 3.51 412.4
272 -0CH;CH; =CHzCHj 3.53 396.4
273 ~QCH2CH, 3.82 469.3
nc..@_é
274 -NHCH.CH;, 3.08 444.3
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Ej. W CLAR EM
No. tiempo {M+H) +
de ret.
(min)

275 —NHCH;CH2CH,3 . 3.32 458.5
276 -NHCH2CH,0H ) 2.80 459.2
2717 =NHCH2CH3; -CHzOC}ig 2.52 411.2
278 ~NHCH,CH2CH, —CH20CH; 2.81 425.2
279 -NHCH.zCHzOH -CH,;0CH; 2.15 427.1
280 ~NHCH,CH3 =CH2CH; 2.57 395.5
281 -NHCH,CH;CH3 -CH2CHj 2.88 409.2
282 ~NHCH;CH20H =CH2CHa 2.21 411.5
283 -NHCH,CH, -OCH2CH, 2.90 411.3
284 =NHCH2CH2CHj -OCHzCH; 3.15 425.3

Ejemplos 285-290

Los slguientes compuestos se prepararon de conformidad

con el procedimiento representado en el Ejemplo 31.
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!
me Y
0 N
N\_N_ =
J ..N)
Ej. W J CLAR EM
No. tiempo (M+H) +
de ret.
(min)
285 ~NHCH,CH, —NHNHCOH 2.26 396.3
286 -NHCH,CH; 2.71 472.4
o
¢ ]
287 - | ~NHCH,CH,3 ' zl 2.53 440.3
0 e
- '@

288 ~NHCH,CH3 ;31 3.17 471.2
289 ~NHCH,CH,3 iy 2.21 410.2
‘\'{"‘

[+
290 -NHCH2CH,CH;3 —NH» 2.68 367.3
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B los 291-283

Etapa A:

HyC

HoN

Una solucidén de 3-nitro-4-metilacetofenona (0.4 g, 2.23
mmel) en EtOH (12 mL) se agregé Pd-C al 5% (himedo, 100 mg).
El matraz se evacudé y se rellend nuevamente bajo un globo de
hidrégenc (3x). La reaccién se agité durante 3 horas, se
filtrd y se concentrdé para dar la 3-amino-4{-metilacetofencna

(330 mg, 99%).

Etapa B:

La 3-amino-4-metilacetofenona se acoplé con 1B como en
el Ejemplo 1 y'se elabord para la amida C-6 de una manera
idéntica como en los Ejemplos 2 y 3 para producir los

compuestos enlistados en la Tabla siguiente.
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HiC (\)
] ~
HyC HN
0 s N o
\
Ul
Ej. W J CLAR EM
No. tiempo (M+H) +
de ret.
(min}
291 ~OCH,CHj; —-CH, 3.75 353.3
292 -NHCH,CH, -CHa 2.84 352.3
293 =NHCH2CH2CH; —CHs, 3.08 366.4
Ejemplo 294
HyC
BN F

H,C
\~.

b
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Etapa A:

Una solqcién de 3-nitro-4-metilacetofenona (0.1 g, 0.53
mmol) en MeOH (5 mL) se le agregd Accufluor y la solucién se
calgntb a reflujo durante 18 horas. La reaccidn se enfrid, se
concentré y se suspendidé en CHzCl;. La solucién se filtrd y
los filtrados orgénicos se lavaron con NaHCO; saturado y
agua. La capa organica se sect sobre Na;SO; se filtréd y se
concentrd hasta un aceite el cual se purificé por medio de
cromatografia de columna -(10% el 25% EtOAc/hexano) para

proporclonar el producto anterior (70 mg, 54%).

Etapa B: Compuesto del titulo

Este producto se redujo hasta la amina en una manera
idéntica como los ejemplos anteriores para suministrar 60 mg
(98%), el cual se acoplé directamente con el intermediario
obtenido en la Etapa A en la preparacién del Ejemplo 237,
para proporcionar 73 mg del cetal crudo el cual se traté con
HCl 3N (0.1 mL) en acetona (3 mL) durante 2 dias. La reaccién

se neutralizé6 con NaHCO; acuoso saturado y se diluyé con agqua
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{3 mL). Los sbtlidos se filtraron para dar 55.3 mg de

compuesto del titulo.

Ejemplo 295
KO

He BN 0\

0 \ N‘N’)
Etapa A:

HyC

03N 0”7\

Una solucién de clorurc de 3-nitro-4-metilbenzoilo (1.6
g) en THF (50 mL) y MeCN (50 mL) se agregd
trimetilsilildiazometano (5 mL, 2M en hexanos) y TEA (1.4 mL)
a 0°C. La mezcla de reaccién se agité a 0°C durante 24 horas.
Los voldtiles se removieron in vacuo para dar 3.3 g de un
sélido amarillo crudo. Una porcién se purificé por medio de
cromatografia de columna (Zé% EtOAc/hexano) .

La diazocetona anterior (44 mg, 0.22 mmol) se disolvié

(096
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en CH;Cl; (1 mL) y EtOH (0.09 mL) y se agregd BF3OEtz (0.006
mL). La mezcla se agité durante 90 minutos y se hizo una

sequnda adicién de BF3;0Et; {(0.005 mL). lLa mezcla de reaccidn

‘se- agité durante 16 horas y se purificé directamente a través

de un tapétn de gel de silice para proporgionar la cetona

(42.1 mg, BB%).

Etapa B:

HyC

H,c BN 0"\
Q@ Ny

o \ N‘N')

La cetona se redujo hasta el alcohol-aminoc en una manera
idéntica como los ejemplos anteriores y se acoplé a la
cloropirrolotriazina como en el Ejemploc 1 para dar el alcchol

(58 mg).

Etapa C: Compuesto del titulo

El alcohol (56 mg,. 0.14 mmol) se disolvié en CH;Cl; y se
agregé PCC (36.3 mg, 0.17 mmol). La reaccién se agitd a
temperatura ambiente durante 24 horas, se filtrdé a través de

celita y se purificé por medio de cromatografia de columna

@A

)
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Ejemplos 296-305

procedimiento representado en el Ejemplo 31.

Ej. Estructura PM CLAR t de |EM
ret. (MH+)
{min)

296 404.43(2.96 405.2

297 390.4 |2.56 391.2

298 417.47 (2.37 418.3

a0

79%). f

Los Ejemplos 296-305 se prepararon de conformidad con el
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—

qeic

Ej. Estructura PM CLAR t de |{EM
ret. (MH+)
(min}

299 D)gjrn 431.5 | 2.6 432.3

300 a)gfnm 493.57 1 3.07 494.3

301 ‘W 432.4913.17 433.2

302 }W 7 1 418.46|2.75 419.3

303 521.63]3.22 522.2

&-’W N
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\
Ej. Estructura PM CLAR t de |EM (MH+)
ret. (:L\\)
(min)
304 459.56 ] 2.84 460.3
305 445.5312.62 446.4

Ejemplos 306-307

Los Ejemplos 306-307 se prepararon siguiendo el mismo

procedimiento descrito para el Ejemplo 3.

Ej. Estructura PM CLAR t de | EM (MH+)
ret.
(min)

306 466.6 |[3.09 467
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Ej. Estructura PM CLAR t de |EM (MH+‘:
ret.
(min) (\)
307 416.5 |2.40 417
Ejemplos 308-311
Los Ejemplos 308-311 se prepararon siquiendo

procedimientos similares al descrito en el Ejemplo 48.

Ej. Estructura PM CLAR t de | EM (MH+)
ret.
(min)

308 389.5 |2.63 390

309 387.4 |3.00 388




209
Ej. Estructura PM CLAR t de [EM (MH+)
ret. Q
(min)
" 7310 373.4 | 2.89 374
5
311 391.5 |[3.15 392
10 1

15
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REIVINDICACIONES

1. Un compuesto que tilene la férmula (I)

- (Re)m
R, R:\N z

‘(x ‘N’l\n.

M

enantiémeros, diasterdémeros, sales y solvatos del mismo,
caracterizado porque:

X se selecciona de -0-, -0C{(=0}-, -S5-, -S5(=0)-, -S0;-, -
C(=0)-, -COz-, -NRg=, -NRyC(=0)=-, <=NRgC(=0)NRg-, =NRgCOz-, -
NRpSO2—-, -NRgSO02NRg~, -S02~NRg-, -C(=0)NRe-, halégeno, nitro y
ciano, o X esti ausente;

Z es -C(=0)NRjg-B?, =-(CHz)-C(=0)NR1o-B®, -NRjpaC(=0)-B*, -
(CH2) -NRj0aC (=0} =B®, ~NR;0aC(=0)NR;9p—B, -NR;jpS0,-B, -SO:NR;p~-B, -

C{=0) —B., —COz-B., -0C (=0) -B., -C(=0) NR10-NR10.-Bd, NRJ_QCO;‘B. (o}

C (=0) NRjp—- {CHz) C (=0} B*;
B es

(a) cicloalquilo opcionalmente sustituido, heterociclo
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cpcionalmente sustituido o heteroarilo opcionalmente
sustituido; o

(b) arilo sustituido con un R;; y cerc hasta dos Rjz;

B* es alquilo opcionalmente sustituido, cicloalquilo
opcionalmente sustituido, heterociclo opcionalmente
sustituido, arilo opcionalmente sustituido, o heterocarilo
opcionalmente sustituido;

B® es

(a) cicloalquilo opcionalmente sustituido, heterociclo
opcionalmente sustituido o heteroarilo opcionalmente
sustituido;

(b) arilo sustituido con un R;; y cero hasta dos Rjz; ©

{c) =C(=0)R13, -CO2R;13, =-C(=0)NR;3R;3.;

B® es alquile opcionalmente sustituido, alcoxi
opcionalmente sustituido,  cicloalgquile opcionalmente
sustituido, heterociclo opcionalmente sustituido, arilo
opcionalmente sustituido o heteroarilo opcionalmente
sustituido;

BY es hidrégeno, -C(=0)R;3 o =-COzRia;

B* es hidrégeno, alquilo opcionalmente sustituido,
cicloalquilo opcionalmente sustituido, heterociclo
opcionalmente sustituido, arilo opcionalmente sustituido o
hetercarilo opcionalmente sustituido;

R; y Rs; se seleccionan independientemente de hidrégeno,

alquilo, alquilo sustituido, -ORis, =-SRi¢, -OC(=0)Ry4, =-CO2R14,
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—C(=0)NR14Ri4ar ~NRi4R14a, =S(=0)Ris, —SO2Ry4, —SOzNRisRia,
NR14SO2NR14aR14p;,  —NR14a502R14,  ~NR14C(=O} Rida, . ~NR14CO2Ry4a,
NR;4C (=0C)NRi4pRi;4n, halbgeno, nitro y ciano;

Ry es hidrééeno o alquilo Cy-4;

Ry es hidrégenc, metilo, perfluorometilo, metoxi,
halégeno, ciano, NH:z o Nﬁ(CH;):

Ry se selecciona de:

a) hidrégeno, con 1la condiéién de que R; no sea
hidrégeno si X es -S{=0)-, -S02-, -NRgCO2-, o NRySO,-;

b) alquilo, alquenilo vy alquinilo opcionalmente
sustituido independientemente con ceto y/o uno hasta cuatro
Ryz:

(c) arilo y hetercarilo cualquiera de los cuales puede
estar opcionalmente sustituido independientemente c¢on uno
hasta tres Rie; Yy

d) heterociclo y cicloalquilo cualguiera de los cuales
puede estar opcionalmente sustituido independientemente con
ceto y/o uno hasta tres Rje; ©

(e) Ry estd ausente si X es haldégeno, nitro, o ciano;

Rg¢ se enlaza a cualquier A4tomo de carbono disponible del
anillo fenilo A y cada que se presenta se selecciona
independientemente de alquilo, halégeno, trifluorometoxi,
trifluorometilo, hidroxi, alcoxi, alcanoi{o, alcanoiloxi,
tiol, alquiltio, ureido, nitro, ciano, carboxi,

carboxialquilo, carbamilo, alcoxicarbonilo, alquiltiono,
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ariltiono, arilsulfonilamina, alquilsulfonilamina, acido
sulfénico,’ alquilsulfonilo, sulfonamide, Tfenilo, bencilo,*

ariloxi y benciloxi, en donde cada grupo Rg nuevamente puede

‘sustituirse ademas por uno hasta dos. Ris;

Rg ¥ Ry se seleccionan independientemente de hidrégeno,
alquilo, alquilo sustituido, arilo, cicloalquilo, heterociclo
y heteroarilo; '

Rig ¥ Rica Se seleccionan independientemente de hidrégeno,
alquilo, alquilo sustituido, alcoxi y arilo;

R;y se selecciona de

(a) alquilo, haloalquilo, alcoxi, haloalcoxi,
cicloalquilo, heterociclo,” y heterocarilo cualquiera de los
cuales puede opcionalmente sustituirse; o

(b) halo, ciano, amino, alquilamino, y dialquilamino;

Ri2 se selecciona de alquilo, Ri7 y alquilo Cj-4
sustituido con ceto (=0) y/o uno hasta tres R;;;

Riz ¥ Riaa se seleccionan independientemente de hidrégeno,
alquilo opcionalmente’ sustituido, cicloalquile opcionalmente
sustituido y arilo opcionélmente sustituido;

Ris» Rua ¥ Rigpy Se seleccionan independientemente de
hidrégeno, alquilo, alquilo sustituido, arilo, cicloalquilo,
heterociclo y heterocarilo, excepto cuando Ri, 8e une a un
grupo sulfonilo como en -S{=0)Riq, =-SO02Riq4 ¥ -NR14aSOzR:4,
entonces Ry no es hidrégeno;

Ri¢ se selecciona de alquilo, Ry y alquilo (-

a2
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sustituido con ceto (=0} y/0o uno hasta tres Rj;; )
R;7 se selecciona de

{(a) halégeno, haloalquilo, haloalcoxi, nitro, ciano, -

‘SRz, -ORz3, —-NRaaRzq, -NRz3SOpRzs, -SOzRzs, -SOa2NRpaRaa, -CO2Rz, -

C(=0) Rz3, —-C (=0) NRa23Rz4, —-0C (=0) Ra3, -0OC (=0) NRz3R24, -
NR23C (=0} Rzq, —NRz3CO2Rz4;

(b) arilo o heteroarile cualquiera de los cuales puede
estar opcionalmente sustituido con uno hasta tres Rze; ©

(c) cicloalquilo o heterociclo opcionalmente sustituido
con ceto(=0) y/o uno hasta tres Rag:

Rig ¥ R2¢ se seleccionan independientemente de alquilo C;-
¢ alquenilo Cis¢, halégeno, haloalquilo, haloalcoxi, ciano,
nitro, amino, alquilamino C,-4, amino-alquilo C;-4, hidroxi,
hidroxi —alqu::n.lo Ci-4s alcoxi, alquiltio Ci-, arilo,
heterociclo, (arile) alquilo, ariloxi y (ariig)alcoxi:

Rsa ¥ Ray se seleccionan cada uno independientemente de
hidrdgeno, alquilo, alquenilo, alquilo sustituido, alquenilo
sustituido, arilo, cicloalquilo, heterocarilo y heterociclo;

Rs se selecciona de alqui_lo, alquilo sustituido, arilo,
heteroarilo, cicloalquilo y heterociclo; y

mes 0, 1, 2 6 3.

2. Un compuesto de conformidad con la reivindicacién 1,

caracterizado porque tiene la férmula (I*)
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a= -

enantiémeros, diastereémeros, sales y solvatos del mismo, en
donde:

X se selecciona de -0-, -0C({=0)-, =-8-, -S5(=0)-, =50;-, -
C(=0)-, =-COz-, -NReC(=0)-, =-NRyC4+O)NRg-, ~-NRgCOz~, -NReSOz-, -
NRgSOzNRg—, =-SOz2NRg~, =-C(=0)NRg-, halégeno, nitro, y ciano o X
estd ausente;

Y es —-C{=0)NRig—, -NR10.C(=0)NRig—, =NR;pS02-, =-SOzNRpp-, -
C(=0)-, -CO2- o -OC(=0)-;

B es cicloalquilo opcionalmente sustituido, heterociclo
o heteroarilo; o arilo sustituido con un R;; y cero hasta dos
Ri2; o cuando Y es ~C{=0)NRjo~, B también puede seleccionarse
de -C(=0)Ri;3, —COzR13, -C(=0)NRi3R;3a;

R; y Rs se seleccionan independientemente de hidrégeno,
alquilo, alquilo sustituido, -ORj4, =-SRi4, -OC(=0)}Rj;q, -COzRi14,
~C(=0)NRi4R14ar —NR1sRiqa, =5(=O0)Ris, =-502R;s, ~S5O0NR14Riqe, -
NR14SO2NR14R146r  =NR14aSOz2R14,  ~NR14C(=0)R14a,  -NR;14COz2R14a, -

NR14C (=O) NRj4aR145, halégeno, nitro y ciano;
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ég es hidrégeno o algquilo Cj-4;

Ry es hidrégeno, metilo, perfluorometilo, metoxi,
haldgeno, ciano, NH; o NH(CH;){

R, se selecciona de:

a) hidrégeno, con la condicién de que Ry no es hidrégeno
si X es -S(=0)-, -S02-, -NR¢CO2—, O NRgSO2~

b) alquilo, alquenile, y alquinllo opcionalmente
sustituido con ceto y/o uno hasta cuatro R;7;

c) arilo y hetercarilo opcionalmente sustituido con uno
hasta tres Ris; ¥

d) heterociclo y cicloalquilo opcionalmente sustituido
con ceto y/o unoc hasta tres Rys; O

e) R; estd ausente sl X es halégeno, nitro, o ciano;

R se enlaza a cualquier a&tomo de carbono disponible del
anillo- fenilo A y cada gque se presenta gse selecciona
independientemente de alquilo, halégeno, triflvorometoxi,
trifluorometilo, hidroxi, alcoxi, alcancilo, alcanoiloxi,
tiol, alquiltio, ureido, nitro, clano, carboxi,
carboxialquilo, carbamilo, alcoxicarbonilo, alquiltiono,
ariltiono, arilsulfonilamina, alquilsulfonilamina, acido
sulfénico, alquilsulfonilo, sulfonamido, fenilo, bencilo,
ariloxi, y benciloxi, en donde cada grupo Rs nuevamente puede
substituirse ademds por uno hasta dos Ris;

Re ¥ Re se seleccionan iﬁdepeqdientemente de hidrégeno,

alquilo, alquilo sustituido, arilo, cicloalquilo,
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heterociclo, y heteroarilo;

Rio ¥ Rica 8¢ Seleccionan independientemente de hidrégeno,
alquilo, alquilo sustituido, alcoxi, y arilo;

R;; se selecciona de cicloalquilo, heterociclo, vy
heteroarilo opcionalmente sustituido;

R;z se selecciona de alguilo, Ry y alquile Ci
sustituido con ceto (=0) y/o uno hasta tres Ri;;

Ri3 Y Riia Se seleccionan de hidrégeno, alquilo, y alquilo
sustituido:

Risy Ruiea ¥y Run se seleccionan independientemente de
hidrégeno, alquilo, alquilo sustituido, ariio, cicloalquilo,
heterociclo, y heteroarilo, excepto cuando R;4 se une a un
grupo sulfonilo como en y =S(=0)Ris, -S5SO02R14 Yy -NR14aSO2Ri4,
entonces Ry4 no es hidrégeno;

Ris 3@ selecciona de alquilo, Ri;7 y alquilo Ci4
sustituido con ceto (=0) y/o. uno hasta tres Ryy;

R;7 se selecciona de halégeno, haloalquilo, haloalcoxi,
nitro, «c¢iano, =-SRz3, =-0ORz3, NR23R2q, -NR23SO2R2s, =-SO;Rzs, -
SOzNRz23Rz4, =CO2Rz3, -C(=0)Rzz, ~C(=0)NR23Rzq, -0C(=0)R23, -
OC (=0) NRz3Ra4, -NR2aC(=0)Ra24, -NR23CO:Rz2q, arilo o heteroarilo
opcionalmente sustituido con uno hasta tres Rz o
cicloalquilo o heterociclo opcionalmente sustituido con ceto
(=0) y/o uno hasta tres Rye;

Ris ¥ Ras se seleccionan independientemente de alquilo C;.

s, algquenilo C,.4, halégeno, haloalquilo, haloalcoxi, ciano,
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nitro, amino, alquilamino C,.4, amino-alquilo C;-4, hidroxi,
hidroxi -alquilc Ci-4, alcoxi, alquiltio Ci.4, fenilo, bencilo,
feniloxl, y benciloxi;

R2a ¥ Ry se seleccionan cada uno independientemente de
hidrégeno, alquilo, alquenilo, alquilo sustituido, alquenilo
sustituido, arilo, cicloalquilo, heteroarilo y heterociclo;

Rzs se selecclona de alguilo, algquilo sustituido, arilo,
heteroarilo, cicloalquilo y heteroc.iclo: Y

mes 0, 1, 2 6 3.

3. Un compuesto de conformidad con la reivindicacién 2,
o una sal farmacéuticamente aceptable o un hidrateo de la
misma, caracterizado porque:

B es cicloalquilo (3.7 opcionalmente sustituldo con uno
hasta dos R;, un hetercarileo de cinco miembros opcionalmente
sustituido con uno hasta dos R;, un heterociclo de cinco
hasta seis miembros opcionalmente sustituido con uno hasta
dos Ry, arilo sustituido con por lo menos un Ry Yy
opcionalmente sustituido con ;:ero hasta dos Riz, o0 cuandeo Y es
~C(=0)NRyo-, B también puede seleccionarse de -C{=O)R;;, -
COzR;3 Yy —=C(=0D)NR13R13a’

Ry se enlaza a cualquier &tomo de carbono o nitrégeno
disponible del anillo B y en cada caso Se selecciona
independientemente de ceto(=0), alquilo, alguilo sustituido,
haldgeno, halo-alcoxi, ureido, ciano, =-SRjg, ~ORzg, -NRzoR2y, -

NR20SOa2Rz1, ~SOzR19, -SO2NRzoR21, -COzRag, =-C{=O)Rzg, —-C(=0)NRzoRz1,
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-0C{=0)Rzp, -0OC(=0)}NRzoRz1, -NR20C(=0)Rz2i, -NRzoCOzRz,, arilo,
cicloalquilo, heterocicle y hetercarilo; y/o cuando B es
cicloalquilo, dos grupo; R; pueden enlazarse para formar un
‘puente de carbono-carbono ?pcionalmente sustituido de trgs a
cuatro &tomos de carbonoe o dos grupos R; pueden enlazarse
para formar un anille carbociclico, heterociclico o
heteroarilo fusionade, siendo el anillo fusionadec sustituido
opcionalmente con uno a tres Rz;:

Rz ¥ Ra1 se seleccionan de hidrégeno, alquilo,
alquenile, alquilo sustituide, alquenilo sustituido, fenilo,
cicloalquilo C3.» y heterociclo o heterocarilo de cinco a sels
miembros; y

Ri2 ¥ Rz2z se seleccionan independientemente de algquilo C;-
¢» alquenilo C;, halégeno, haloalguilo, haloalcoxi, ciano,
nitro,- amino, alquilamino C,.4, amino-alquilo C;-4, hidroxi,
hidroxi-alquilo C;.,, alcoxi, algquiltio, fenilo, bencilo,
feniloxi y benciloxi.

4. Un compuesto de conformidad con la reivindicacién 2,

caracterizado porque tiene la férmula (Ia),

HN s
"{‘ ‘N'l (1a)
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o una sal farmacéuticamente aceptable, profarmaco o solvato
de la misma, en donde:

Ri es metilo, -CF3, o =-0CFj;

X es -C(=0)~, =NRgC(=0)—-, o -C(=O)NRg-, en donde Ry es
hidrégeno o alquilo Cj-4;

Y es -C({=0)NH-, NHC(=0Q)NH-, o -NHSO.-;

Ry es hidrégeno, alquilo Cz-¢, alquiloc Cj-4 opciﬁnalmente
sustituido con uno hasta tres R:;, cicloalquilo o heterociclo
opcionalmente sustituido con ceto (=0) y/o uno hasta tres Rig;

Rea Y Rep se seleccionan independientemente de hidrégeno,
alquilo Ci-6, alquilo Ci-4 sustituido, halégeno,
trifluorometoxi, trifluorometilo, =-0ORz;, =-C(=0O)alquilo, -
OC{=0)alquilo, -NR2;R2s, -SRz7, -NOz, -CN, -COzRz7;, -CONH,, -
803H, -5(=0)alquilo, -S{=0O)arilo, -NHSO;-arilo-Ryz;, -SOzNHRz7,
~CONHRz7 y -NHC (=0)NHRz7;

Ris se selecciona de alquilo Cji4, Ri7, y alquilo Ci-4
sustituido con ceto y/o uno.hasta dos Riyy;

R17 se selecciona de halébgeno, hidroxi, alcoxi Cj-4,

" trifluorometilo, trifluorometoxi, ciano, nitro, fenilo,

bencilo, feniloxl, benciloxi, NHa, NH(algquilo C;.4), N{alquilo
Ci-4)2, cicloalquilc C37 y heteroariloc y heterociclo de cinco
hasta seis miembros; y

Rz y Ry se seleccionan de hidrégeno, alquilo C;-4,
fenilo, cicloalquilo Ci.» y heterociclo o heteroarilo de cinco

hasta seis miembros.
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5. Un.compuesto de conformidad con la reivindicacién 2, v
o una sal farmacéuticamente aceptable o solvato del mismo,
caracterizado porque:
‘ el anillo B es fenilo sustituido con heterociclo y cero
a uno de Ri2 © es un anillo cicloalquileo, heteroarilo o

heterociclo seleccionado de:

Ry

o A, H

en donde E, G, J y K se selecciona de O, S, NH y CHz, con la
condicién de que cuandoe q es 0, entonces J y K no se
seleccionan simultédneamente de O y S; y M es N o CH; en donde
cada atomo de hidrégeno de E, G, J, K y M pueden reemplazarse
opcionalmente con un grupo Riz;

R; ¥ Rj2 se seleccionan independientemente de alquilo C;-
67 alquilo Cj-4 sustituido, halégeno, trifluorometoxi,
trifluorometilo, hidroxi, alcoxi C;4, -C(=0)alquilo, -~
OC(=0O)alguilo, NHz, NH{alquilo C;-4), N(alquilo Cj;-s)2, -CN, -
€0zalquilo, -CONHz, -CONH(CH;), -CON(CHy)2, fenilo, bencilo,
cicloalquilo C;.; y heterociclo o heterocarilo de cinco a seis
miembros;

nes0, 162;y
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P Y g se seleccionan de 0, 1, 2, 3 y 4, con la condicién

de que p ¥ @ en conjunto son mayores de 4.

6. Un compuesto de conformidad con la reivindicacién 5,

‘o-una sal farmacéuticamente aceptable ¢ solvato de la misma,

caracterizado porque:

X es -C(=0)-, -C(=D)NH- o ~-C(=0)N({alquilo C;.4):

Y es -C{=0)NH-;

R« es hidrégeno, alquilo Cz.¢, alquilo C;-4 opcionalmente
sustituido con uno hasta tres R;;, arilo o heterocarilo
opcionalmente sustituido con uno hasta tres Ri¢ o0 cicloalquilo
o heterociclo opcionalmente sustituido con ceto (=0) y/o0 uno
hasta tres Ru}_

Ri¢ se selecciona de alquile Ci, Rj7, y alquilo Ci-y
sustituido con ceto y/o uno hasta dos Ri7; y

R;7» se selecciona de halédgeno, hidroxi, alcoxi Ci-,
trifluorometilo, trifluorome;oxi, ciano, nitro, fenilo,
bencilo, feniloxi, benciloxi, NHa, NH(alquilo Cj-4) y
N{alquilo Cj_4)2.

7. Un compuesto de conformidad con la reivindicacién 2 o
una sal farmacéuticamente aceptable o solvato de la misma,
caracterizado porque R; y Rs son independientemente hidrégeno
o CHj. '

8. Un compuesto de conformidad con la reivindicacién 2 o
una sal farmacéuticamente aceptable o solvato de la misma,

caracterizado porque R es hidrégeno.
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8. Un compuesto de conformidad con la reivindicacién 2 o
una sal farmacéuticamente aceptable o solvato de la misma,
caracterizado porque R; es metilo, -CF3; o —0OCF;.

10. Un compuesto de conformidad con la reivindicacién 2
o una sal farmacéuticamente aceptable o solvato de la misma,
caracterizado porque X es -C(=0) o -C(=0)NH-.

11. Un compuesto de conformidad con la reivindicacién 2
o una sal farmacéuticamente aceptable o solvato de la misma,
caracterizado porque Y es.—C(=0)NH-.

12. Un compuesto de conformidad con la reivindicacién 2
o una sal farmacéuticamente aceptable o solvato de la misma,
caracterizado porque X es -C{(=O)NH- y Ry es alquilo Cz.,
bencilo opcionalmente sustituido o un anillo heterociclico o
heteroarilo seleccionado de diazepinilo, morfolinilo,
piperidinilo, Y pirrolidinilo, el heterociclo estd
opcionalmente sustituido con unce hasta dos de alquilo C;.q,
hidroxi, alcoxi Ci-4, fenilo y/o bencilo.

13. Un compuesto de conformidad con la reivindicacién 2
0 una sal farmacéuticamente aceptable o solvato de la misma,
caracterizado porque X es -C(=0)- y Ry es fenilo, piridilo,
pirimidinilo o pirazinilo opcionalmente sustituido con uno a
dos de alquilo Ci-4, halégeno, hidroxi, alcoxl Cy-4, -
trifluorometilo, trifluorometoxi, «c¢iano, nitro, fenilo,
bencilo, feniloxi, benciloxi, NH;, NH({alquilo C;-4}, N{alquilo

Ci-¢)2 y/o un alquilo Cj;4 sustituido con uno a dos de
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haldgeno, hidroxi, alcoxi Ci-4s trifluorometilo,
trifluorometoxi, ciano, nitro, fenilo, bencilo, feniloxi,
benciloxi, NHz;, NH(alquilo Ci-4) y/o N{alquilo Cj-4}2.

1l4. Un compuesto de conformidad con la reivindicacién 2
0o una sal farmacéuticamenteé aceptable o solvato de la misﬁa,
caracterizado porque B es ciclopropilo o <ciclobutilo
opcionalmente sustituido con uno hasta dos Ry, fenilo
sustituide con heterociclo de cince o seis miembros y cero

hasta dos Rj; 0 B se selecciona de uno de:

,\E'i),ma." ' }fu\},tm.' 5 'E'" .}-—rnﬂ..
7 Ao, fymm /SE: T"ﬂn

T2 R7a R1)o (Rl
234 Y™ "y
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R7 y Rz se seleccionan independientemente de alquilo C;-
4 trifluorometilo, trifluorometoxi, halégeno, ciano, amino,
alquilamino ¢C;-4, hidroxi, alcoxi Cj;-, fenilo, bencilo, ’

feniloxi y benciloxi; y
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neso, 16 2.

15. Un compuesto que tiene la férmula,

enantidtmeros, diastereémeros, sales y solvatos del mismo,
caracterizado porque:

R: es metilo o CF3;

X es -(C=0)- o -C{=0)}NH-;

Ry es algquilo Cz.¢ lineal o ramificado; cicloalquilo
opcionalmente sustituido con ceto y/o hasta dos Rig;
heterociclo o heterocarilo opcionalmente sustituido con ceto
y/o hasta dos Riei alquilo'ch4 gustituido con hasta tres de
halégeno, trifluorometilo, ciano, hidroxi, alcoxi,
haloalquilo, haloalcoxi, nitro, fenilo, feniloxi o benclloxi,
en donde el grupo fenilo se sustituye opcionalmente con uno
hasta dos Rzs; ©0 fenilo opcionalmente sustituido con cero a
dos Rje;

Rea Y Rep 5e seleccionan de alquilo inferior, halégeno,

trifluorometoxi, trifluorometileo, hidroxi, alcoxi C;_4, nitro,
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amino, alquilalmino C;4 y ciano;

B es un cicloalquilo C;-7 opcionalmente sustituido con’

unoc a dos R;, un heterocarilo de cinco miembros opciconalmente

‘sustituido con uno hasta dos R7, heterociclo de cinco o seis

miembros opcionalmente sustituido con uno a dos Ry, fenilo
sustituido con R;; y cero a dos Riz, -C(=O)R;s, -CO2R13 y -
C(=0)NR;3 y -C(=0)NRijR13as

R; se enlaza a cualquier &tomo de carbono o &atomo de
nitrégeno del anillo B en cada <caso se selecciona
independientemente de alqui.lo, alquilo sustituido, halégeno,
haloalcoxi, ureido, ciano, trifluorometoxi, trifluorometilo,
hidroxi, alcoxi Cj;.4, =C(=0)alquilo, -0C{(=0)alquilo, NH;,
NH(alquilo Cj;-4}), N(alquilo Cj.s)2, -CN, -COzalquilo, -CONHz, -
CONH (CH3) , —CON(CHi3)2, fenilo, bencilo, cicloalquilo C3-; y un
heterociclo o heteroarilo de cinco a seis miembros; y/o
cuando B es cicloalquilo, dos grupos R; pueden unirse para
formar un puente de carbono-carbono opcionalmente sustituido
de tres a cuatro atomos de carbono o dos grupos R; pueden
unirse para formar un anillo carbociclico, heterociclico o
heteroarilo fusionado, siendo el anillo fusionado
opcionalmente sustituido con uno a tres Rjz;

Ri1 es cicloalquilo, heterociclo o] heteroarilo
opcionalmente sustituido con uno hasta dos R;s;

Ri1a ¥ Ri3a se seleccionan de hidrégeno y alquilo C;4;

Riz, Ris Y Rig en cada caso se seleccionan
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independientemente de hidrégeno, alquilo, trifluorometilo,
trifluorometoxi, halégeno, ciano, nitro, amino, alquilamino

Ci-4» amino alquilo C;-4, halo alquilo Cj;-4, hidroxi, hidroxi

‘alquilo C;, alcoxi, fenilo, bencilo, feniloxi y benciloxi;

Rzo ¥ Ra1 8se seleccionan de hidrégeno, alquilo,
alquenilo, alquilo sustituido, alquenilo sustituido, arilo,
cicloalquilo, heterocarilo y heterociclo; y

Rz ¥ Rz¢ se seleccionan de alquilo C;.¢, alquenilo Ca-g,
halégeno, haloalguilo, haloalcoxi, c¢iano, nitro, amino,
alquilamino Cj.4, amino alquilo C,.,, hidroxi, hidroxi alquilo
Ci-4/ alcoxi, alquiltio, fenilo, bencilo, feniloxi vy
benciloxi. .

16. Un compuesto de conformidad con la reivindicacién
15, o una sal farmacéuticamente aceptable o solvato de la
misma, caracterizado porque B es fenilo sustitulido con
heterociclo y uno a dos Rjz; ciclopropilo o ciclobutilo
opcionalmente sustituido con uno a dos Ry;; o B se selecciona

de uno de:

LV
%)
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R; es alquilo Cj;., trifluorometilo, trifluorometoxi,
halégeno, ciano, amino, alquilamino C;-4, hidroxi, alcoxi Ci-4,
fenilo, bencilo, feniloxi o benciloxi; y

neso, 1462,

17. Un compuesto que tiene la férmula (2a) o (2b),

O P

(20) )

enantiémeros, diasteredémeros, sales y solvatos del mismo,

caracterizado porque:
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Ry es metilo o CFy:

Rsa ©3 fenilo o hetercarilo de cinco © seis miembros
"opr-;ionalmente sustituido con hasta dos Rie/

Regy es alquilo Cz.¢ lineal o ramificado; cicloalquilo
opcionalmente sustituido .con ceto y/o hasta dos Ries
heterociclo opcionalmente sustituido con ceto y/o hasta dos
Rig; o alquilo C;.4 sustituido con hasta tres de halégeno,
trifluorometilo, ciano, hidroxi, alcoxi, haloalquilo,
haloalcoxi, nitro, fenilo, feniloxi o benciloxi, en donde el
grupo fenilo o bencilo se sustituye opcionalmente con uno
hasta dos Rgzg;

Rea es alquilo inferim::, halégeno, trifluorometoxi,
trifluorometilo, hidroxi, alcoxi C;.q, amino, alquilalmino C;-4
o ciano;

B se selecciona de fenilo sustituido con heterociclo o
hetercarilo ¥y hasta dos Rja, ciclopropilé: o ciclobutilo
cualquiera de los cuales puede ser opcionalmente sustituido

con uno hasta dos Ry ¢ B se selecciona de uno de:
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Ry es alquilo C;-4, trifluorometilo, trifluorometoxi,
halégeno, c¢ciano, nitro, amino, aiquilamino Ci-4, hidroxi,
alcoxi Ci-4, fenilo, bencilo, feniloxi o benciloxi;

Riz, Rig Y Ri7 en - cada caso se seleccionan
independientemente de hidrégeno, alquilo, trifluorometilo,
trifluorometoxi, halogeno, ciano, nitro, amino, alquilamino
Ci-4, hidroxi, alcoxi, fenilo, bencilo, feniloxi y benciloxi;

R¢ Se selecciona de alquilo C;.s, trifluorometilo,
trifluorometoxi, halbgeno, ciano, amino, alquilamine C;-4,
hidroxi, alcoxi, fenilo, bencilo, feniloxi y benciloxi:

nes?0461,

18. Un compuesto de conformidad con la reivindicacién 17

o una sal farmacéuticamente aceptable, profarmaco o solvato
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del mismo, caracterizado porque B es ciclopropi
opcionalmente sustituido con uno a dos R; o B es ciclopropil

opcionalmente sustituido con uno a dos R; o B se selecciona

. .

19. Una composicién farmacéutica, caracterizada porgque

‘de:

comprende por lo menos un compuesto de conformidad con la
reivindicacién 1 y un vehiculo o diluyente farmacéuticamente
aceptable.

20. Una composicidén farmacéutica, caracterizada porque
comprende por lo menos un compuesto de conformidad con la
reivindicacién 15 y un vehiculo o diluyente farmacéuticamente
aceptable.

2l. Un método para tratar un trastorne inflamatorio,
caracterizado porque comprende administrar a un paclente en
necesidad de tal tratamiento una composicién farmacéutica de
conformidad con la reivindicacién 19.

22. El1 método de conformidad con la reivindicacién 21,
caracterizado porque el trastornc inflamatorio se selecciona
de asma, sindrome de distensién respiratorio del adulto,

enfermedad pulmonar obstructiva crbénica, enfermedad
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inflamatoria pulmonar crénica, diabetes, enfermedad
inflamatoria del intestino, osteoporosis, psoriasis, rechazo

de injerto contra huésped, aterosclerosis y artritis

‘incluyendo artritis reumatoide, artritis psoridtica, artritis

traumdtica, artritis por rubéola, artritis por gota vy
osteoartritis.

23. Un compuesto que tiene la férmula,

Coaln
N

enantidémeros, diastereémeros, sales y solvatos del mismo,
caracterizado porque:

R; es metilo o CFj;

X es —(C=0)- o -C(=0)NH-;

R es alquilo C;-¢ lineal o ramificado; cicloalquilo
cpcionalmente sustituido con ceto y/0 hasta dos Ryg;
heterociclo o heteroarilo opciocnalmente sustituido con ceto
y/o hasta dos Rjg; alQUilO'Cpq sustituido con hasta tres de
halégeno, trifluorometilo, ciano, hidroxi., alcoxi,

haloalquilo, halocalcoxi, nitro, fenilo, feniloxi o benciloxi,
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en donde el grupo fenilo se sustituye opcionalmente con unc
hasta dos Ryg; o0 fenllo opcionalmente sustituido con cero a
dos Ry¢;

Rea ¥ Re» 3e seleccionan de alquilc inferior, haldgeno,
trifluorometoxi, trifluorometilo, hidroxi, alcoxi C;-4, nitro,
amino, algquilalmino C;.4 y ciano;

B es un cicloalquilo Ci.; opcionalmente sustituido con
uno a dos Ry, un heterovarile de cinco miembros opcionalmente
sustituido con uno hasta dos R,, heterociclo de cinco o seis
miembros opclonalmente sustituldo con unc a dos R;, fenilo
sustituido con Rjys y cero a dos Rz, =-C(=0)Ri3, -CO2Riz y -
C (=0) NR13R;13a?

R; se enlaza a cualquier &tomo de carbono o &tomo de
nitrégeno del anillo B |y en cada caso ge selecciona
independientemente de alquilo, alquile sustituido, halégeno,
haloalcoxi, ureido, ciano, trifluorometoxi, trifluorometilo,
hidroxi, alcoxi Ci4, -C(=0)alquilo, =-0C(=0)alquile, NHz,
NH{alquilo C;.s), N{alquilo Cj_4}2, -CN, -COzalquilo, -CONHz, -
CONH(CH3), —-CON{CHi)2, fenilo, bencilo, cicloalquilo C3.7 y un
heterociclo o heterocarilo de cinco a seis miembros; y/o
cuando B es cicloalquilo, dos grupos R; pueden unirse para
formar un puente de carbono-carbono opcionalmente sustituido
de tres a cuatro atomos de carbono © dos grupos R; pueden
unirse para formar un anillo carbociclico, heterociclico o

heteroarilo fusionado, siendo el anillo fusionado

<&
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opcionalmente sustituido con uho a tres Raa;

Ry es cicloalquilo, heterociclo o} heterocarilo
opcionalmente sustituido con uno hasta dos Ris:

Riz Y Ri3a 5@ seleccionan de hidrégeno y alquilo Cj.s;

Riz, Ris Y Rig en cada caso se seleccionan
independientemente de hidrégeno, alquilo, trifluorometilo,
trifluorometoxi, halégeno, ciano, nitro, amino, alquilamino
Ci-s, amino alquileo C;4, halo alquilo C;.4, hidroxi, hidroxi
alquilo C;.4, alcoxi, fenilo, bencilo, feniloxi y benciloxi;

R y Rz 8se seleccionan de hidrégeno, alquilo,
alquenilo, alquilo sustituido, alquenilo sustituido, arilo,
cicloalquilo, heteroarilo y heterociclo; y

Rz y Rz¢ se seleccionan de alquilo C;.¢, alquenilo Cz-g,
halégeno, haloalquilo, haloalcoxi, <¢iano, nitro, amino,
alquilamine Cj;.4, amino alquilo Cj-4, hidroxi, hidroxi alquilo
Ci-ar alcoxi, alquiltio, fenilo, bencilo, feniloxi vy
benciloxi.

24. Un compuesto de conformidad con la reivindicacién
23, o una sal farmacéuticamente aceptable o0 solvato del
mismo, caracterizado porque B es fenilo sustituido con
heterociclo y uno a dos Riz; ciclopropile o cieclobutilo
opcionalmente sustituido con uno a dos Ry; o B se selecciona

de uno de:
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Ry es alguilo Cj;-4, trifluorometileo, trifluorometoxi,

halégeno, ciano, amino, alguilamino- Cij-4, hidroxi, alcoxi Cj-,

fenilo, bencilo,

nes 0,

1 6 2.

feniloxi o benciloxi; y

25. Un compuesto gque tiene la férmula:

enantidmeros,

2

diasteredmeros,

-

sales y solvatos del mismo,
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caracterlzado porque:

R; es metilo o CF4y;

X es —(C=0)~- o -C(=0}NH-;

R es alquilo Cz;¢ lineal o ramificado; cicleoalquilo
opcionalmente sustituido con ceto y/o0 hasta dos R
heterociclo o heteroarilo opcionalhente sustituido con ceto
y/o hasta dos Rj;g; alquilo Ci-4 sustituido con hasta tres de
halégeno, trifluorometilo, ciano, hidroxi, alcoxi,
haloalquilo, halocalcoxi, nitro, fenilo, feniloxi o benciloxi,
en donde el grupo fenilo se sustituye opcionalmente con uno
hasta dos Rzs; o fenilo opcionalmente sustituido con cero a
dos Ryg;

Rea Y Ren se seleccionan de alquilo inferior, halégeno,
trifluorometoxi, trifluorometile, hidroxi, alcoxi C;-4, nitro,
amino, alquilalmino C;-4 y ciano;

B es un cicloalquilo C3.; opcionalmente sustituido con
uno a dos R;, un hetercarilo de cinco miembros opcionalmente
sustituido con uno hasta dos R;, heterociclo de cinco o seis
miembros opcionalmente sustituido con uno a dos R;, fenilo
sustituido con R;y; y cero a dos Ry, -C{=0)Ri3, -CO2R;3 y -
C (=0) NRjaRj3a7 ]

Ry se enlaza a cualquier atomo de carbono o de nitrégeno
disponible del anillo B y en cada caso se selecciona
independientemente de alquilo, alquilo sustituido, halégeno,

haloalcoxi, ureido, ciano, trifluorometoxi, trifluorometilo,
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hidroxi, alcoxi Ci—¢, -C(=0)alquilo, -0C(=0)alquilo, NHj,

237

NH(alquilo Ci-4), N(alquilo .Ci-4}2, -CN, -CO;alquilo, -CONHgz, —(\/\
CONH(CH3), -CON{CHi)a, fenilo, bencilo, cicloalquilo Ci3.7 y un
hetercciclo o heterocarilo de cinco a seis miembros: y/o
cuande B es cicloalquilo, dos grupos R; pueden unirse para
formar un puente de carbono-carbono opcionalmente sustituido
de tres a cuatro Atomos de carbono o dos grupos Rj puedeh
unirse para formar un anillo carbociclico, heterociclico o
heteroarilo fusionado, siendo el anillo fusionado
opcionalmente sustituido con uno a tres Ras;

Rii es cicloalquilo, heterociclo o heteroarilo
opcionalmente sustituido con uno hasta dos Ris;

Ri3 ¥ Riza Se seleccionan de hidrégeno y élquilo Ci-4s

Riz, Ris Y Rig en cada caso se seleccionan
independientemente de hidrégeno, alquilo, trifluorometilo,
trifluorometoxi, halégeno, ciano, nitro, amino, alquilamino
Ci-s, amino aiquilo Ci-«» halo alquilo Cj-4, hidroxi, hidroxi
alquilo Cj—4, alcoxi,.fenilo, bencllo, feniloxi y benciloxi;

Rzo ¥y Ra1i se seleccionan .de hidrégeno, alquilo,
alquenilo, alquilo sustituido, alquenilo sustituildo, arilo,
cicloalquilo, hetercarilo y heterociclo; y

Rzz Y Rz se seleccionan de alquilolcl-;, alquenilo Ca.g,
halégeno, haloalquilo, haloalcoxi, ciano, nitro, amino,
alquilamino C;.4, amino alquilo C;-4, hidroxi, hidroxi alquilo

Ci-4s alcoxi, alquiltio, fenilo, bencilo, feniloxi vy
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26. Un compuesto de conformidad con la reivindicacién 2

benciloxi.

o una sal farmacéuticamente aceptable o solvato del mismo,

‘caracterizado porque B es fenilo sustituido con heterociclo y

uno a dos Riz; ciclopropilo o ciclobutilo opcionalmente

sustituldo con unc a dos Ry; o B se selecciona de uno de:

AS S S A
A R G

@mﬂ. }.Qum. /;f:*}(mﬂ.

Rty es algquilo Ci.s, trifluorometilo, trifluorometoxi,
halégeno, ciano, amino, alquilamino C;-4, hidroxi, alcoxi Cj.4,
fenilo, bencilo, feniloxi o benciloxi; y

neso0,162.

27. Un compuesto de conformidad con la reivindicacién 1,

caracterizado porque se selecciona de:
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sales y solvatos de los mismos.
28. Un compuesto de conformidad con la reivindicacién 1,

P gl
JESe
e
P
S G
e
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enantidémeros, diastereémeros, sales y solvatos de los mismos.

29, Un compuesto de conformidad con la reivindicacién 1,

caracterizado porque se selecciona de:

g g

enantiémeros, diastereémeros, sales y solvatos de los mismos.
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RESUMEN DE LA INVENCIGN
La presente invencidén describe compuestos que tienen la
férmula (I}, y sales farmacéuticamente aceptables,
profarmacos y solvatos. de la misma, que son uGtiles como
inhibidores de cinasa, en donde Ry, Rz, R3, Ry, Rs, Rg, X y 2

son como se describe en la espécifiqacién.
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V-6 Exclusién(es) de las | NINGUNA

designaciones preventivas
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PCT PETITORIO Original (para PRESENTACION) - impresoc el 18.04.2003 08:59f0 |
AM
vi-1 Reivindicacién da prioridad de
la solicitud nacional previa
vIi-1-1 Fecha de presentacién 23 de abril de 2002 (23.04.2002)
VI-1-2 Namero 60/374,938
vVI-1-3 Pais us
vVI-2 Solicitud del documento de
prioridad
La Oficina de recepcién se|VI-1
requiere para preparar y
transmitir a la Oficina
Internacional una copia
certificada de las Solicitudes
previas identificadas
anteriormente como punto(s):
VII-1 Autoridad de Biisqueda |Oficina de marcas y patentes de
Internacional Elegida los Estados Unidos {(USPTO)
(ISA/US)
VIII Declaraciones Ndmero de
declaraciones
VIII-1 Declaracidén como para ldentidad del |-
inventor
VIII-2 Declaracién como derecho del -
solicitante, como en la fecha de
presantacién internacional, de
solicitar y otorgarse una patente
VIII-3 Declaracién como derecho del -
solicitante, como en la fecha de
presentacién internacional, de
reilvindicar la prioridad de la
solicitud previa
VIII-A4 Declaracién del Inventor (solo para |-
los propésitos de la designacién de
los Estados Unidos de América)
VIII-5 Declaracién como descripciones no -
perjudiciales o excepcionesa de
carencia de novedad
IX Lista de Verificacién NGmero de hojas |Archivos
electrénicos
anexos
IX-1 Petltorio (incluyendo hojas de|6
declaraciédn) -
IX-2 Descripcidn 135
IX-3 Reivindicaciones 21
IX-4 Resumen 1 EZABSTO0 . TXT
IX-5 Dibujos 0 -
IX-7 TOTAL 163
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PCT PETITORIO Original (para PRESENTACION) - impreso el 18.04.2003 08:59:0
AM

Puntos Anexos Documento{s) en Archivos

papel electrbénicos
anexos

IX-8 Hoja de cdlculo de honorarios v -
IX-9 Poder del abogado original ) -

separado
IX-17 PCT-EASY disquete - Disquete
IX-18 Otro (especificado): Certificacién -
IX-19 Figura de 1los dibujos que

deberia acompafiar al resumen
IX-20 Idioma de presentacién de la|Inglés

solicitud internacional
Xx-1 Firma del solicitante, | (rdbrica)

mandatario o representante comin
X-1-1 Nombre (APELLIDOS) KORSEN, Elliott

PARA USO SOLAMENTE DE LA OFICIMA DE RECEPCION

10-1 Fecha de la recepcién actual de

la solicitud internacional

pretendida

- Dibujos:
Recibidos:

No recibidos:

Fecha corregida de la recepcién
actual debido al final, pero los
papeles recibidos a tiempo o
dibujos que completan la
solicitud internacional
pretendida

10-4

Fecha de recepcitn a tiempo de
las correcciones requeridas bajo
el Articulo 11(2) del ECT

10-5

Autoridad de bisqueda
internacional

ISA/US

10-6

Transmisién de 1la copia de
baisqueda retrasada hasta gque la
tarifa de bisqueda sea pagada

PARA USO SOLAMENTE DE LA OFICINA INTERNACIOMNAL

Fecha de recepcién de la copia
de registro por 1la Oficina
internacional




PATENT COOPERATION TREATY 'BU\O

PCT Qe

INTERNATIONAL SEARCH REPORT

(PCT Article 18 2pd Rules 43 and 44)

Applicmt’ s filo eference FOR FURTHER “see Naotifiaion of Tasminai of nenationdl Scarch Repart
WE'T‘.N’E. ACTION ;-!C‘l‘m-mlln.uhe#.i-l
- —_— ow. —

Ingermtiomnl spplicetion No. Interparicen] flling daze (dey/month/ysar) | (Earliest) Priority Dawm (day/month/vear)
PCT/USO3/ 12426 15 April 2008 (15.04.2003) 23 April 2002 (23.04.2002)

Applicant
BRISTOL-MYERS SQUTBB COMPANY

‘This internarional march report has been prepared by this Enemnational Searching Anthority and is transmitted © the
spplicant according 1o Aricle 18. A copy is being ransmitted 1o the Iarnations] Bores.

This iternational search report consists of & wotal of 2 shoets.
It is also socompanied by a copy of each prior art document clted in this report.

1, DBasis of the Report
a. Wit regard o the language, the intersational sexrch was carried cut on the basls of the international application in the
Iguage in which it was filed, onless otherwise indicated onder this ftem.,

D the ienroations) search was carried out on the besis of & tranelxtion of the intermational spplicezion forgished © tis

Axthority (Rule 23.1(b)).
b.  Whh regard m sy nacieotide sad/or swing acld sequencs Gsclosed in the intrroationsl spplication, the interoational
seurch was carried ot on the basls of the seqoencs lsing:

conizined in the international spplication in written form.

filed together with the international spplication th comptiter readable form.

firnishad subsequentdy o this Atbority in writen form.

fornishad mbsaquenty 1 this Authority in compier readable form,

the statrmery that the subsequently firnished written squerss Lining does not go beyond the disclosure in the
imernations] application as filed hes been furnished.

the satemers that (he information recorded in computer readabls form bs identical 1o the writzen sequence listing s
boen fomished.

Certain claims were found ssearchable (Seo Box I).

Unity of lnventios is incking (See Box 1).

[

W M
. H

X0 O C0O00

:
!
s

the text iy spproved s sulxmired by the spplicant.
the text bas bosn estahlizhed by this Atcharity 1o read as follows:

5. With regerd o the phatract,
the text! is approved a5 sbmitted by e spplicent.
{he text hus been estabiished, according © Rude 38.2(b). by this Anthexity as it sppesrs in Box . The spplicars
rgﬁwﬁ.nmrmmuuuﬂmuwmmm.mﬁlmum
The figare of the drawlngs w be pobiished with the abrtract Is Figare No.

a5 mggesied by the spplicant. [J Nooeof te Bgare
[]  bocanse the applicant faiied 10 mpsest « Npee.
i I_:_] becamse this gwre betwr charscterizes the invention.

(X

Form PCT/ISA/210 (first sheer) (Ruly 1998)

U



INTERNATIONAL SEARCH REPORT Iernational epplication No.
PCT/USON/12426 W"
A CLASSIFICATION OF SUBJECT MATTER <
rC7) :  CO7D 253/10,401/08, 40M06: ASIK 31/53; ASIP 11700, 17/06, 19/02, 19/08 N
UICL : ﬂﬂlﬂ.’lm
5. FIELDS SEARCHED \

A

Minimann docurmentation sextehed (clamsiflextion system fallowed by classification symbals)
U.S. : 344/183: 514243

Documenistion searehed other tan minkrom docrrmentasion to the exient tnt much donnyerus are inclnded in the fields searched

C. __ DOCUMENTS CONSIDERED TO BE REI EVANT

Electronic dats bess consnlied during the interatiopal sesrch (oame of duts base and, where practicable, search terms nsed)
CAS ONLINE, EAST

Category * |  Citmtion of documens, with indicarion, whers sppropriace. of the relevant passsges Relevant 1o claim No.
A WOO00/71129 A1 (BRISTOLS-MYERE 3QUISS COMPANY) 30 Novanber 2000 1-29

(30.11.2000), see omire document.

D Further donnems ere Jisted in the enarivnation of Bex C. Sce patent farrily anmex.

1]

. Specisl cuizgovien of chind documans: _mmﬂuhﬁﬁh-m
dess ond s I cxmflict with e sppBomtion Yt shied v spderaepd e
"A" o dxficig te puersl san of te ot whish b =t cmglicred w e principis or oy waderiying e vesties
of pertien’er ralsvesce
- dcmmen of prsiesier sivwsss; e clslesd lovesiing comnes
T el applicaios or puiss peblishel & o afer te el iy da unmldered svl o camat bn coldarel o0 Sroabe s brventies g
wina hs e b wlon ses
1"  donme which may ioow doobes e prisriy cleing) o which b shad w
wntabifieh the pobliomtion dum of mxsher doasion or stier special rveem = - docement of partciar relvwmes; e clalmed St e b
wpaifiad) ammbiered W lovolve o evesie oxp wbe e deames b
oomblped with sns o mevs cther sch decmmen, swh svmhinatiny
"D* docemest refervisg o m ol dstiomre, wa. chbhine & Sther wenm Seiag shnlexn = & pernen chillnd In e art
- _pﬁlph-hhldnﬂl-hhl-hh =" ners ssber of the amne patwc funily
peiariy duis clalmad
Date of the actual cexnpletion of the mernationsl mearch Duie of mailing of the mternational search repart

13 Angust 2000 (13.08.200%) mw
Namo and mefling addrem of e SA7US = Glficer

m“m:-m Vea) Balosut :
R i, Virgisia Z2313-1430 Telephone No. (7033081235 .%

Facsimile No. (709)305-3230

Form PCT/ISA/210 (second shest) (uly 1998)



TRATADO DE COOPERACION EN MATERIA DE PATENTES O)‘A

PCT

REPORTE DE BUSQUEDA INTERNACIONAL
(Articulo 18 y Reglas 43 y 44 del PCT)

: : ™ . |PARA UNA ACCION Véasc ia Notificacidn o¢ barsmision del a

mn :c ;Ildnvo del solicitante o apoderado : ICIONAL prciminar jorm] (Forms Pcmsm)

No. de solicitud internacional : Fecha de presentacién intermacional (dinmewafio) 2 | Fecha de prioridad (dia/mes/afio):

PCT/US03/12426 15 de abril de 2003 23 de abril de 2002
(15.04.2003) (23.04.2002)

Solicitante ;

BRISTOL-MYERS SQUIBB COMPANY

Este reporte de bisqueda internacional ha sido preparado por esta Autoridad de Bisqueda Internacional y se transmite al solicitante

de acuerdo al Articulo 18. Una copia se transmite a la Oficina Internacional.

Este de bisqueda internacional consiste de un total de 2 Hojes.
Iﬁ’?l':nbi&luﬂmnmﬂndodeunncupildeudadocmnemodelnémicnprwiaciudomumrepom.

L

1. Base del reporte

8. Con respecto al idioma, la bisqueda internacional se lleva a cabo con base en |a solicitud internacional en el idioma en que se
presentd, salvo que se indique lo contrario conforme s este inciso.

OJ Is biisqueda intemacional se realizd con base en 1a traduccién de Ia solicitud intemacional proporcionada a esta autoridad (Regla
23.1(b)-

b. Con respecto a cualquier secuencia de aminodcidos y/o nuclestidos descritos en la solicitud internacional, In bisqueda
imemnacional se llevd a cabo con base en el lisado de secuencias.

[J contenido en 1a solicitud intermacional en forma escrita

O presentado junto con la solicitud internacional en forma legible en computadora

O proporcionado subsecusntemente a esta Autoridad en forma escrita.

O proporcionado subsecuentemente & esta Autoridad en la forma legible por computadora.

B Se ha proporcionado lndeclmcldndequelnImdnmuemmmdllubmuemmmmemumhdhdeh
descripcién en la solicitud internacional como se presentd.

[ Se ha proporcionado la declaracion de que la informacion registrada en la forma legible por computadora es idéntica a ia lista de
secuencias escrita.

2. [_] Se encontrd que clertay reivindicaciones eran inescrutahbles (Véase blogue 1).

3. [ ] Se carece de unidad de Ia invencidn (Véase bloque II).

4. Con respecto al titulo E el texto esth aprobado como se presentd por el solicitame.
[] el texto ha sido establecido por esta Autoridad para leerse como sigue:

5. Con respecto al resumen,
el texto estd aprobado como se presentd por el solicitante.

D el texto ha sido establecido, de acuerdo a 1a Regla 38.2(b), por esta Autoridad como aparece en el
Bloque I11. El solicitante puede, en el término de un mes a partir de la fecha de envio de este
Reporte de bisqueda internacional, presentar comentarios a esta Autoridad.
.6. La figura de los dibujos a ser publicada con el extracto es:
Figura No. __ DComosuugiemporelloliciunne. DNingmudeluﬂm

|:| Debido a que el solicitante no sugirid ninguna.

D Debido a que esta figura caracteriza mejor la invencidn.

Forma PCT/ISA/210 (primera hojs) (julio de 1998)
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PCT/US03/12426

\
REPORTE DE BUSQUEDA INTERNACIONAL No. de solicitud internacional

A. CLASIFICACION DEL TEMA

19/08
US CL: 544/183; 514/243
De scuerdo a Ia Clasificacion de Patentes Internacional (IPC) o a Ia clasificacidn nacional y a 1a 1PC.

IPC(7): CO7D 253/10, 401/06, 403/06; A61K 31/53; A61P 11/00, 17/06, 1%2,\"

B. CAMPOS BUSCADOS

Documentacién minima buscada (sisteme de clasificacién seguido por los simbolos de clasificacion):
U.S.: 544/183; 514/243

Documentsciée buscada diferente a ta docunentacion minims, a la oxensidn que tales documentos estin inchiidos en los campos buscados

Basc de datos electréaicos consultados durantc In bisqueds internacional (nombre d La base de datos y. en donde sea prilctico. ténmings de brsqueda utilizados) ¢
CAS ONLINE, EAST

C. DOCUMENTOS QUE SE CONSIDERA QUE SON RELEVANTES

Categoria Cita del documento, con indicacidn, en donde ses apropiadn, de Loy pessies relevanies Relevante para Ia Reiv. No.
A WO 00/71129 Al (BRISTOLS-MYERS SQUIBB COMPANY) 30 de |1-29
noviembre de 2000 (30.11.2000), ver el documento
completo

["] Documentos adicionales se listan en la continuacién del bloque C  [_] Véase familia de patentes anexa.

* Categoriss especiales de los documenios citados “T" documento posteriar publicado despods de la fecha de presentacidn
"A" documento que defing ¢l estado general de la ticnica el coal 7o se considers intervmcionsl o fecha de prioridad y no en conflick con ls solicitud, pero
wer de particulsr relevancia, citado para entender ¢l primcipio o teoris fndamental de Is ivencidn.
"E* documento anterior publicado en o despuds de La fecha de presentacidn X" documento de relevancia particular; Is invencién relvindicadns no puede ser
Internacional. comidernda mscva o no s pucds considersr que ITvolucre una ctape inventiva
"L* documentn ¢ cual puede armojar dudas sobre La(s) reivindicacidn(cs) de cumdo ¢f documeno e considerado de maners aislade.
priorided o el cual sc cita para establecer I fecha de publicacion de otmcits  *Y™ documento de particular refevancia; no se pucde considersr que 1n invencidn
u ot rexim especial (como se especific) involucre uma ctapa inventiva cusndo el documento es combinado con tmo o
0" documento que se refiere & una descripcion oml, uso, exhibicion u otro medio mis de tales documentos, tal combinacién serin obvia para una pasona
"P" documenio publicado antes de In fechs de presentaciin internacional pero experimentada en la téenica.
después de [n fecha de prioridad reivindicuds, *&" documerto micmbro de In misma fiamilia de patentes.
Fecha de la terminacién real de Ia hiisqueda internacional Fecha de envio del reporte de bisqueda internacional
13 de agosto de 2003 (13.08.2003) 20 de octubre de 2003
Nombre y direccién de correspondencia de la ISA/US Funcionario Autorizado
Comisionado de Patentes y Marcas Registradas
Mail Stop PCT, Atm: ISA/US Venkataraman Belasubramanian
Comisionado de patentes
RM§QMhm|3_|4so Teléfono no. (703) 308-1235

Facsimil No. (703) 305-3230

Forma PCT/ISA/210 (segumda hoja) (julio do 1998)
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From the INTERNATIONAL BUREAU

v ) 3\’\ PCT‘-I@12426
. w~ATENT COOPERATION TRERTY N 5.

N

PCT Ta: Q/ \
NOTIFICATION CONCERNING ’
: KORSEN, Elllott
SUBMISSION OR TRANSMITTAL ’ \
Bristol-Myera Squibb Company
OF PRIORITY DOCUMENT P.0. Box 4000
{PCT Administrative Instructions, Section 411) Princeton, NJ 08543-4000
United States of America
Date of mailing (day/month/year)
20 June 2003 {20.06.03)
Applicant’s or agent's flle reference
QA267 PCT IMPORTANT NOTIFICATION
Internationai appliostion No. Intemnational filing date (day/month/year)
PCT/US(03/12426 15 April 2003 {15.04.03)
International publication date (dsy/month/year) Priority date (day/monthiyear)
Not yet published 23 April 2002 (23.04.02)
Applicant

BRISTOL-MYERS SQUIBB COMPANY et al

1. The spplicant is hersby notified of the date of receipt (sxcept where the [etters "NR" appear in the right-hand column) by the
Intarnational Bureau of the priority dooumsnt{s) relating to the sariler applioation(s) indioated below. Uniess otherwise
Indlcated by an astarisk sppaaring next to & dite of recsipt, or by the [stters “NR", In the right-hand column, the priority
dooumnant conoarmed was submitted or transmitted to the Intemational Bureau In compllance with Rule 17.1(a) or (b).

2, This updates and replsoss any proviously lssued notification eoncemning submisslon or tranamittsl of priority documents.

3. An msteriek(*) appearing naxt tp a dete of receipt, In the right-hand column, denotes a priority dooumnent submitted
or rransmitted to the Intsmational Bureau but not in compliance with Ruls 17.1(s) or (b). In such a cass, the stisntion
of the wpplicant Is directed to Ruls 17.1(g) which provides that no designated Offlos may disregard the priority clalm
oconcarned before gliving the applicant an opportunity, upon entry into the national phass, to furnish the priority dosument
within e time limit which /s reasonable under the clroumstances.

4. The letters “NR" appuearing in the right-hand column denote e priarity document which was nat received by the international
Buresu or which the applicam did not reguest the recsiving Office to prepare and tranamit to the Intsmational Bureau,
as provided by Rule 17.1(s) or {b), respectively. In such a case, the attention of the applicant Ia directed to Rule 17.1{a) which
provides that no designated Office may disregard the priority claim concarned before glving the applicant an opportunity,
upon entry into the national phase, to furnish the priority document within a time limit which is reasonabls under the

clreumnstances.
Priority deta Priotitv goplioatian No, Country or regional Office Drtn gf recalot
or PCT racalving Offica of ptority dooumant
". 23 Aprl 2002 (23.04.02) 60/374,938 us 22 May 2003 (22.05.03)
The iIntsmational Bursau of WIPO Authorized officer
34, chamin des Colombettes Norbert RIGHETTO
1211 Gonova 20, Switmariand
Facsimile No. (41-22) 338-7080 Telephane No. {41-22) 338 B8BG

Form PCTAB/304 {July 1888)



Docket No. QA267 PCT
New Int'l. Application No. based on USSN 60/374,938 Filed: April 23, 2002, etal.

Documents enclosed: Application, General Power of Attorney, copy of Certification;
PCT Easy Request, Diskette with Request and Abstract

Date of Deposit April 18 .2003
1 hercby certify that this paper or fee is being deposited with the United States
Pomal Service “Express Majl Post Office to Addresses™ service under 37 CFR 1.10

on the date indicated above and is addressed to the Assistant Commissicner for
Patents, Box PCT, Washington, D.C. 20231,

Wmn:mofm iling paper or fee)

-ripmofpum mailing paper or fec)

EVO01831101US
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PCT REQUEST
Original {for SUBMISSION) - prinisd on 18.04.2003 08:59:00 AM
) For recalving Office use only d\
0-1 Intemnational Application No.
02 intamational Filing Date
O3 | Name of receiving Office end PCT
Iinternational Application”
(V] Form - PCT/ROH01 PCT Request
04-1 | Prepared using PCT-EASY Version 2.92
(updated 01.04.2003)
5 Patition o
The undersigned requests that the
presant intemational application be
processad agranlu to the Patent
o Noseiving Biies (specifiedbythe |United States Patent and Trademark
epplicant Office (USPTO) (RO/US)
07  |Applicant’s or agents file refersncs (QN267 PCT
] Tide of invention PYRROLO-TRIAZINE ANILINE CCMPOUNDS
USEFUL AS KTMASE INHIBITORS
i Applicant
-1 This person Is: applicant only
k2 |Appiicant for all designated States except US
4 Nama BRISTOL-MYERS SQUIBB COMPANY
-5 Address: P. O. Box 4000
Route 206 and Provinocaline Road
Princeton, NJ 08543-4000
United States of America
I8 State of nationality us
-7 Stats of esidance us
I8 Telaphone No. 609-252-4000
-9 Facsimile No. 609-252-4526
T |Applicant andior Inventor
li-1-1 [ This person la: applicant and inventor
I-1-2 | Applicant for US only
UF1-4 | Name (LAST, First) DYCRKMAN, Alaric
16 | Address: 7 Dorothea Texrace
Lawrenceaville, NJ 08648
Unitad States of Amasrica
118 | State of nationality Us
H-1-7 { State of residence 0f:]




T
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PCT REQUEST

T2 | Appiicant andior inventor

W-2-1 | This parson is: applicant and inventor

22 |Applicam for US only

li-24 | Name (LAST, First) HYNES, John

i-25 | Address: 95 Dispatch Dr.
Washington Crossing, PA 18977
United States of America

H-2-8 |Stats of nationallty Us

li2-7 | Sials of residance us

M3 |Applicant andior Inventor

1i-3-1 | This person Is: applicant and inventor

li-3-2 | Applicant for US only

li-3-4 {Name (LAST, First) LEFTHERIS, Katherina

35 {Address: 92 Richmond Dr.
Skillman, NJ 08588
United States of America

3-8 | Stals of nationality us

li-3-7 | Stats of meldence us

‘4 [Applicant and/or Inventor

Hi-4-1 | This pergon s: applicant and inventor

i4-2 | Applicant for US only

k-4 | Name (LAST, First) LIU, Chunjian

lik4-5 |Address: 52 Stanford Rd. East
Pannington, NJ 08534
United States of America

46 |Stats of nationality N

l-4-7 |Stats of residence Us

M5 |Applicant and/or inventor

Wi-5-1 | This person is: applicant and inventor

52 |Applicant for US only

k54 | Name (LAST, First) WROBLESKI, Stephen, T.

65 |Address: 1508 South Branch Dr.
Whitehouse Station, NJ 088895
United States of America

IH5-8 | State of nationeilty Us

IL5-7 | State of residence us
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PCT REQUEST

K

Original (for SUBMISSION) - printed on 18.04.2003 08:59:00 AM

v

v-1-1
v-1-2

v-1-3
V-14
V15

va

v-2-1

Agent or common repressniative; or

addreas for comespondence
The parmon iientifisd below Is agent
hareby/has been appointad to act on
bahall of the applicant{e) before the
competani intamational Authorities as:
Nams (LAST, First) KORSEN, Elliott
Address: Bristol-Myers Squibb Company
P.O. Box 4000
Princeton, NJ 08543-4000
United States of America
Telephone No. 609-252-3453
Fecsimlla ho. . 609-252-3526
_Ac_ll'lnolmﬂﬂ- 32,705
Additional agentis) additional agent(s) with same address as
first named agent
Name(s) GIBBONS, Maureen (44,121); ALGIERI,

Aldo(31,697) ; BABAJKO, Suxzanne(32,880);
BUCHHOLE, Briana(3%,123); D'AMICO,
Stephen (46,652) ; HERMENADU,
Ronald(34,620) ; KLEIN,
Christopher(34,363); LANGE, -
Keith(44,201); MAXUJINA, Shah(41,174);
PATEL, Rena(41,412); mw:l:s

Staphen (26, 693) ; RODNEY, Burton(22,076):
RYAM, Richard(30,491); SHER,

Audrey (39,024) ; PEIST, Kenneth(45,006);
O'BRIEN, Maureen({42,043) ; BELFIELD,
Jing (45,914) ; VANATTEN, Mary,

K. (39,408) ; GOLIRN, Paul, D. (42,591);
LAMERDIN, John{44,858); DUNCAN,
Laurelee (44,096) ; VMARREN,

Volles (33,810) ; BAXAM, Deanna(45,266)
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4’6 .
PCT REQUEST Qa2e7
Original (for SUBMISBION) - prinded on 18.04.2003 08:50:08 AM
v Deslgnation of Biutss {
V4 [Regional Petant AP: GH GM KE LS MW MZ SD SL SE TZ UG ZM
ﬁmw.mm ZW and any other State which is a
parentheses after the designation(s) |Contracting State of the Harare Protocol
concarmed) and of the PCT
EA: AM AZ BY KG KZ MD RU TJ TM and any
other State which is a Contracting State
of the Eurasian Patent Convention and of
the PCT
EP: AT BE BG CHELI CY CEZ DE DK EE ES FI
FR GB GR HU IE IT LU MC HL PT RO SE 8I
SK TR and any other State which is a
Contracting State of the Eurcpean Patent
Convention and of the PCT
Oh: BF BUCF CG CI CM GA GN GO GW ML MR
NE SN TD TG and any other State which i»s
a member State of OAPI and a Contracting
State of the PCT
V2  |National Peteni AE AG AL AM AT AU AZ BA BB BG BR BY BZ
e e tpaciod owoen """ |CA CH&LI CN CO CR CU CZ DE DK DM DEZ EC
paranthesas after the designation(s) EE ES FI GB GD GE GH GM HR HU ID IL 1IN
) IS JP KE KG KP KR XZ LC LK LR LS LT LU
LV MA MD MG MK MN MW MX MZ NI NO MNZ OM
. PH PL PT RO RU SC SD SE SG SK 5L TJ T™M
TN TR TT TZ UA UG US UZ VC VN YU ZA ZM
ZW
V3 |Precautionary Designation Statsment
In axidiion to the designations made
under lems V-1, V-2 snd V-3, the
sppilcant siso makss undar Rule 4.9(b)
all designations which woukl be
permitied under the PCT except any

w.)dhmnmluhd
under liem V-8 below. The applicant
deciares that those addiional

dasignations are subject fo confirmation

months from the priority daie iy to be
regarded as withdrewn by the applicant
at the axpiration of that time Emit.

V8

Exclusion(s) from precautionary
desighations

Vi1

Vi1
Vi-1-2
Vi-1-3

Priority clalm of sarfler national
application

Fling date

Number

23 April 2002 (23.04.2002)
60/374,938

Country

USs
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PCT REQUEST Qaze7
Oviginal (for SUBMISSION) - printed on 18.04.2003 08:58:08 AM
10-3 Corrected date of actual recelipt due
to Iater but timetly received papets or
drawings compisting the purported
international application
10-4 Date of timely recsipt of the required
cormections under PCT Article 11(2)
10-5 international Searching Authority ISA/US
108 | Transmitial of search copy delayed \
untll search fee Is paid

FOR INTERNATIONAL BUREAU USE ONLY

14

Date of recaipt of the record copy by

the Intamational Bureau
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PCT (ANNEX - FEE CALCULATION SHEET)
Original {for SUBMISSION) - printed on 18.04.2003 08:59:00 AM

(This sheet Ia not part of and does net count a8 a sheet of the inlemational application)

K

/\

S

] For recalving Office use only
01 Intamational Application No.
02 | Dats stamp of the recelving Ofice
04 | Form - PCT/AROMOT (Annex)
PCT Fes Calculstion Shest
04-1 | Prepared using PCT-EASY Veraion 2.92
(updated 01.04.2003)
(¥ Applicants or sgent's file refarsncs  |[OR267 PCT
z Applicant j BRISTOL-MYERS SQUIBB COMPANY, et al.
12 | Calculution of prescribed fess fos amount/multiplier Totel emounts (USD)
121 [Tranemittel foe T =Y 240
12-2-1 [Search fee 8 =Y 700
12-2-2 { intsmational ssarch to be canied ot by | Ug
12-3 [intsmational fes
Bealc fon
(8rat 30 sheets) b1 476
124 "Remaining sheets _[133
125 Additional smount (12
128 Tolal additionsl amount b2 1,596
127 bi+b2= B 2,072
128 [ Designation fees
Number of designations contsined | 95
in Intemetionsl
129 _nm‘?u-b-gnz- 5
12-10 _ﬁgﬂmm 1104
12-11 Total designation fees D 520
12442 [ PCI-EASY fes reduction R -148
12-13 [Total intemationsl fee (B+D-R) 1 = 2,444]
12-14 | Fee for priorty docurnent
Number of priority documents 1
1216 Fea per document (20
12-18 |Total priority document fee P ) 20
9217 |TOTAL FEES PAYABLE (T48+1P) Y 3,404
1219 | Mode of payment authorization to e.hu:go deposit account
9220 | Deposit account Instructions
The recsiving Oftice: United States Patant and Tradamark
_ Office (USPTO) (RO/US)
12-20- v

Authorization to charge the total fess
indicated above.
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PCT {ANNEX - FEE CALCULATION SHEET) Qaz207
Cviginal (for SUBMISSION) - printed on 18.04.2003 00:50:00 AM \
12-20- [Authortzation to charge any deficlency | v
2 or credit wny overpaymeant In the fotal
 fees indicated above.
12-20- | Authorization to charge the fes for v
3 document.
12-21 | Deposit account No. 19-3880
122 [Deto 18 April 2003 (18.04.2003)
12-23 |Name and signature KORSEN, Elliott
VALIDATION LOG AND REMARKS
1341 | Applicant remarka chemical structure
13-2-7 | Validetion messages Green? .
Contants The international application contains
no drawings. Please verify.
1329 | Validation mossages Green? -
Payment Please ensure that you have a valid
deposit account with the receiving
Office selected.
1321 |Valldation messages Green?

Annotate

All indications that can ba mads on the
Request form are specifically provided
for by the softwarae. Pleasea confirm
validity of additional indication.




Compounds having the formula (1),[Chemical structure] and pharmaceutically acceptable salts, prodrugs, and
. 8olvates thereof, are useful as  ase inhibitors, wherein R1, R2, R3, R 15, R8, X and Z are as described in t

Spodfcaton n;)v
N\
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PCT POWER OF ATTORNEY PCT
Printed on 18.04.2003 D8:52:28 AM
—_— TN
o1 PCT Power of Attorney (for an L. A}
international spplication filed under
the Patent Cooparstion Treaty) (PCT
Rule §0.4)
04-1 | Preparad using PCT-EASY Version 2.92
(updated 01.04.2003)
1 The undersigned appiicant(s) BRISTOL-MYERS SQUIBB COMPANY
114 m-mmmwm-ﬂn KORSEM, Elliott; GIBBONS, Maureen;
@ parsan ALGIERI, Aldo; BABAJKO, Suzanne;
BUCHHOLZ, Briana; D'AMICO, Stephen;
HERMENAU, Ronald; KLETN, Christopher;
LANGE, Keith; MAKUJINA, Shah; PATEL,
Rana; DAVIS, Stephen; RODNEY, Burton;
RYAM, Richard; SHER, Audrey; PEIST,
Kenneth; O'BRIEN, Maurean; BELFIELD,
Jing; VAMATTEN, Mary, K.; GOLIAN, Paul,
D.; LAMERDIN, John; DUNCAN, Laureles;
WARREN, Volles; BAXAM, Deanna
Bristol-Myers Squibb Company
P.O. Box 4000
Princeton, NJ 08543-4000
United States of Awmerica
12 - agent ]
13" |torepresentthe undersigned befors (911 the competent Intexrnational

Auothorities

14

in connection with ths Intamational
application identified below:

141 Titla of the invention PYRROLO-TRIAZINE ANILINE COMPOUNDS
USEFUL AS KIMASE INHIBITORS
14-2 Appiicant’s or agent's file
- . QA267 PCT

1-4-3 Iintarnational application number

(i aiready svailable)
744 [ fied with the following OMce ss  (United States Patent and Trademark

receiving Office Office (USPTO) (RO/US)
15 znd to maks or recelve payments on

| behalf of the undersigned.

21 | Signahure of applicant /g }6 z ;
211 |Name BRISTOL-MYERS SQUIBB COMPANY
24-2 | Name of signatory Stephen B. Davis
213 | Capacily Senior Pataent Counsal
3 Dats 18 April 2003 (18.04.2003)
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iy,

The undersigiied, being the Executive Vice President and General Counsel of Bristol-Myers Squibb
Company, hereby designates:

CERTIFICATION

Suzanne Babajko
Stephen B. Davis
Jobhn M. Kilcoyne
Christopher Klein
Richard Ryan

(a) to present to the Patent, Trademark, Copyright and similar Government Offices of all
countries or to any competent suthority, all original, divisional, continuation and reissue
epplications, petitions and request in the name of Bristol-Myers Squibb Company and its
subsidiary companies, for letters patent for inventions, utility models, industrial models and
designs and improvements or additions thereof, trademarks and copyrights; (b) to initial and
prosecute oppositions and appeals; (c) to appear before all officers duly authorized, all Ministers,
Bureaus, Clerk's Offices and Commissions or Commissioners that may be necessary; (d) to sign
and approve on behalf of this corporation all documents and powers of attomey which judgment
of the authorized individuals may be necessary or desimble to carry out the powers hereby -
conferred; (e) to request all proceedings; (f) to pay over or withdraw all taxes, obtain receipts
mmfmmdgiwﬁth(g)mwiwapplicaﬁmandau'dmmmbnhﬁngthm;(h)
to commence proceedings against infringers and assure the defense in infringement actions; and
(i) generally to do all that in the judgment of the authorized individual may be necessary to
secmegrmtngofihemvﬂegunbow—mmuomd.

NWTI'NESSWHEREOFIhavephnedmthndmdcmsedthesealofthe
Company to be affixed hereto on this 2 dayof ARL(L 2003.
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Printed on 25.03.2003 11:00:50 AM

01 PCT Powes of Altomnay (for an
intsmational application flled under
the Patent Cocperation Treaty) (PCT
Ruls 90.4)
0-1-1 |Prepared using PCT-EASY Version 2.92
(updated 01.01.2003)
1 The undarsigned applicant(s) DYCEKMAN, Alarioc; HYNES, John; LEFTHERIS,
Katherina; LIU, Chunjian; WROBLESKI,
. Stephen, T.
111 [hereby appoints (appoint) the KORSEN, Elliot; ALGIERI, Aldo; BABAJKO,
following person Suzanne; BUCHHOLZ, Briana; D'AMICO,
Staphen; HER ; Ronald; KLEINM,
Christopher; LANGE, Keith; MAKUJIMNA,
Shah; PATEL, Rana; DAVIS, Staphen;
RODNEY, Burton; RYAN, Richard; SHER,
Audrey; PEIST, Kennath; O'BRIEN,
Maureen; BELFIELD, Jing; VANMATTEN, Mary,
K.; GOLIAN, Paul, D.; LAMERDIN, John;
DUNCAN, Laurelee; WARREN, Volles; BAXAM,
Deanna
Bristol-Myers Squibb Company
P.O. Box 4000
Princeton, NJ 08543-4000
United States of Amarica
141-2 [ hereby sppoints (appoint) the GIBBONS, Maurean
follawing person Bristol-Myers Squibb Company
P.O. Box 4000
Princeton, RJ 08543-4000
Unitad States of Amarica
-2 - agent
1-3  |torepresent the undenignedbefors |5]1]1 the competent International
Authorities
14 In cannection with the international
applicstion kientified below:
14-1 Titis of the Invention PYRROLO-TRIAZINE ANILINE COMPOUNDS
USEFUL AS KINASE INEIBITORS
142 | Applicant's or agent's flls QA267 PCT
reference —
143 international application number
( aiready avallable)
1 mﬁmeo_m- United States Patent and Trademark
e " |office (USPTO) (RO/US)
15 and to make or recelve psymants on '
| behalt of the undemigned.
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PCT POWER OF ATTORNEY Q@ Pq
] Printed on 25.03.2003 11:00:50 AM
22 |Signature of applicant
221 N-m,/ DYCKMAN, Alaric
23 | Signatu
231 |Name %" HYNES, John
24 Signature of upplicant
LY ’
244 -W& LEFTHERIS, Katherina
25 | Signature of applichnt
281 %2 LIU, Chunjian
28 SIgn-nnuflppl-leTnt
2.8 m-%‘foUAJLﬂ; WROBLESKT, Stephen, T.
3 Dats 25 Maxrch 2003 (25.03.2003)
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PCT PcT
Original {for SUBMISSION) - printed on 18.04,.2003 08:59:00 AM

PCT-EASY INFORMATION SHEET
{For epplicant uss only, DO NOT submit this shest with the (ntsmational application)

VALIDATION LOG

Contents
Groan? _Tgmmwmmmmw. Plaase varify.

Payment
Graen? Plaass snsure that you have a vaild deposlt account with the recalving Office satectsd.

Annotate
Green? All indications that can be made on the Request form are spacifically provided for by the software. Pleass confirm

of additional indication.

Before submitting the liternational Application, please caretully vertly thac

-the Information contalned on printed Request form Is correct;

-Box X of the Request form and Item 12-23 of the Annex to the Request form have been signed:

=all elements of the intemational application s Indicated In Boxes Vil and X of the Request form have bean attached; and,
«the diskatie containing the PCT-EASY zlp file of the International Application has been enclossd and hus besn clsarly
labeled "PCT-EASY™, with the applicant's or agent’s flla reference, and the first applicant’s name.

“ATIENTION
DO NOT modily any indications on the Raquast form printout. The slectronic varsion of the PCT-EASY application has been locked.
H an error or an omisalon Is discoverad st this time, you must reopen the siored form for aubmiasion, perform necessary
amendments snd immediaialy resubmit the form. Flnally, s NEW submission diskstts must be created manually by resending the

correciad stored form 1o the diskette. The previcualy crested printout and submisslon cisketis must be destroyed in order to prevent
the possiblilty of erronsously sending it to the RO.




- ~  PATENT COOPERATION TREATY /17

R vt . .E
I T RoREN PCT

BRISTOL-MYERS SGUME COMPAY, o & 0 5 2. od

o ANY: L a2 a3

P.0.BOX 4000 NOTIFICATION OF TRANSMITTAL OF

PRINCETON, NI O8343-4000 THE INTERNATIONAL SEARCH REPORT
CT 23 2003 OR THE DECLARATION

Docbeied Tnm (S0~ -040307 = 1f2afefFCT Rils 4-)
Lon Deselactbctis SESHIRIDR, 90 0CT 2003

- M
Applicant's o ageilt's Tie-reference 7 o
QA267 PCT /"‘ FOR FURTHER ACTION  Sco paragraphs 1 and 4 below

N WL

15 April 2003 (15.04.2003)

Applicant
BRISTOL-MYERS SQUIBB COMPANY

1. E ‘The spplicent is hersby notifiad thet the Intorrstionsd soerch roport bes boon extablished xad is traosmitiad herwwith.

Filing of aneadments sud statament woder Artide 19:
The spplicant is extitled, if be 5o wishes, 10 emend tha cialms of the lntertions! spplication (soo Rule 48): .

When? The time limit for filing such smendments is oormally two monthe from the date of tranamistal of the
Internationa! sesrch report.

Whare? Directly to the Intarnetions]| Borem of WIPO, 34, chemnin des Colombattas
1211 Ganowa 20, Switzariznd, Facsimile No.: (41-22) 740.14.33

For more detalied structions, see the notes on the sccompenying sheet.

1 D “Tho spplicars is horeby mtified that uo international search report will bo oateblizhod s that the declaration wader
Anicls 17¢2)(a) to that effact iz transmitied hevewith,

3 EI With regard to the protest ageinet paymens of (an) additiona? fes(s) undar Rule 40.2, the applicart is notified that:

]  tho protest tagether with the decision therson has been trammistad 10 the Inisrostional Buro together with the
applicant®s nupuest to forward the texts of both the protest mxxd the decision therson to the designatad Offion.

[[] o decision ks been made yet on the protest; the applicant will be notified as soos s 8 dectsion is mads.

4. Remindery

Shostly sfiar 15 months from the priorky date, the icternstions] spplicstion will be published by the Internstions] Burssy, I the
applicant wishes to aveid or postpons pubication, & mtice of withdrawal of the intermtional spplication, or of the priority claim, mast
reach the Imornatioss] Bureso aa provided in Roles 50 Air.] md 90 Ms.3, respectively, before the completion of the techrical
preparstions fior Intarnations) poblication.

Within 19 wenths fiom the priority dute, but only in respect of same designated Offices, & denwn] for internstional prelimiary
axaminetion most be filed if the spplicant wishes 10 postpone the entry into the mtions! phass wntfl 30 months from the pricrity date
(n some Offices oven Inter); ctherwise the spplicent oumst, withie 20 monthe from the prierity date, porform the proscaibed acts for
In respext of other deslgrmted Offices, the time Bmit of 30 months (or Ister) will spply even if 0o ezl in filod within 19 months.

Sae the Anoex 10 Form PCT/IE/I01 and, for detalls sbout the epplicabls time limits, Office by Offics, see the PCT Applicent’s Gulds,
Vohuno 11, Nations] Chapters and the WIPO Eaernet site.

[ Nazme aod malling address of the ISAJUS Authorized officer -
Mall Si0p PCT, Attz: IBA/US
Comniicose b P Veuketaruzmsn M—-—-%AJ»L
P.0. Box 1450

| Fassismllo No. (703)303-52%0
Farm PCT/ISA/Z20 (April 2002) (.hmal-mlw'lnl-‘)
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PCT

INTERNATIONAL SEARCH REPORT
(PCT Article 18 sad Bules 43 and 44)

ficant’ y it T i jonsl Search
e | TORTED | e
Interoational epplication No. Inteyvational flling due (day/month/yesy) | (Earllest) Pricrity Duse (day/month/yaar)
PCT/USO3/12426 135 April 2003 (15.04.2003) 23 Agril 2002 (23.04.2002)
Applicant
BRISTOL-MYERS SQUIBB COMPANY

‘Thiy inzernational search report has been prepared by this Inmernarional Searching Authority and is transmitied o the
spplicant according to Article 18. A copy s being transmitted to the International Buremn.

Thix international search report consists of a tntal of 2 sheet.
1t is al30 accompanied by a copy of each prior art docoment cited in this report.

1. Basls of the Repart
s  With regard o the lmngunge, the internationsl sesrch was carried out on the besis of the intsrmations] spplication in the
lmngnage in ‘which it was ffled, unless otherwise indficated under this item.

the interrmtion] search was carried out on the basis of a trurmslation of the Interpational appHeation frnished to this

Authority (Rule 23. 1(b)).-
With regard 1© sy omclentide snd/or aming acid sequence disciosed In the lnssmationa] spplication, the nternational
search was curriad qut an the basls of the sequence listing:

conmained in the imernational application in writkem form.

filed together with the international spplication in computer readable form.
furnished subsequently 1o this Authority in written form.

fornished subsequently to this Authority in computer rendable form.

the statement tat the subsequently furnished written sequence listing does not go beyond the dsclorure in the
internationa] spplication as flled has been furnished.

the statemers that the informetion recorded in computer readehie form Is identiea] to the written sequence listing lms
been furniabed,

Certain cialms were formd mugearchable (See Box 1).

Unity of lnvention Is lncking (See Box II).

4, \'ﬁlhllgll‘dlnthtlll.

the text is approved as submitied by the applicani.

the text hay been established by this Authority o resd as followa:

OO oooog ’

w

X

3.  Withregard to the shatract,
the text is spproved as submitted by the spplicant.

the text hag been estahliched, according to Ruole 38.2(b), by this Anthority as it appears in Box III. The spplicant
mxy, within one month from the date of mafling of this intergationa] search report, submmit comments to this

X

s suggested by the spplicant. D None of the figures
because the applicax falled 1o sugges: & figure.

becase this figure better characterizes the imvention.

Form PCT/ISA/210 (first sheet) (July 1998)



INTERNATIONAL SEARCH REPORT

,bbff

Interpatiorsl spplication No.
PCT/US03/12426

D

A. CLASSIFICATION OF SURJECT MATTER

PC(7)

UsCL 344/183; 51472403

- = qrin

(\’

CO7D 253/10, 40)/06, 403/06; AS1K 31/53; AGIP 11700, 17/06, 19/(2, 15/08

U.8. : 344/183; 5147243

Minimun documeniation ssarched (classification system fallowed by classification symbals)

Documentation searched other than minimum documentation to the extent that sich documems are Included in the flelds searched

Electromic data bese consulied during the international search (name of dain base and, where practicable, search teyms uged)

¢30.11.2000), see entive docanwnt,

CAS ONLINE, EAST

C.__ DOCUMENTS CONSIDERED TO BE RELEVANT

Category * mammmmm.dhmw Relevant 1o claim No.
A WOO0/71129 A1 (BRISTOLS-MYERS SQUIBB COMPANY) 30 November 2000 1-29

(] Purther documents are tisted in the contimation of Bax €.

Sece patent fionily symex.

. Special categories of chnd docanents:

“A" doconnt dxfining the genersl s of the art which s not comidered © be
of paytioier relswnes

“E" amtiar appiicstion or patemt pubiished on or after the Imematicnsl Ming dus

"L"  docomant which xay throw dosbt on priority claim(s) or which s diisd
cutabihh the poblicaion i of maher chation or aher spocisl reses (a8
wpecifiind) .

"0" doxanem referying to m oral daclomre, s, exhibivien or ather et

*7*  dovoment publisind prior 1o the ieenionsd filing dats bet Iser than te
pelorky duty clakmud

- lsar docemens pobishnd afier 1o Wisrationsl flling fus o ety
date. s met b oot with the spplicasion s clted ' wadorstand the
principis or theory Tndoriying the Sveation

-x- doconest of particaiar relevance; the clalowd fovention comnct be
cavaldured Sowel o cumot s ool dered to voive & vestive step
whan the doomnnt s tlon slos

- dooxnert of purticolar relsvence; the claimed [nvestion cums be
oamldered 1o Ipvlve m tyveotiwe sop when e dooenes
ootaidend with osr or mors other sach doownsats, mach eopshination
mdag chviom o2 pereen skillad In the ot

=" docanast muvher of the asse patees fanlly

' Date of the actul completion of the misroational search
13 Angust 2003 (13.08.2003)

Date of mailing of the internationa] search report

Naxne and mafling address of the 1SA/US
Mal Sinp FCT, Attn: ISA/US
Commissienar for Paents
P.0. Box 1450
Aleznndcia, Virgola 233131450

Facsimile No. (703)305-3230

AR 0T 2

Form PCT/ISA/210 (second sheet) (hly 1998)

Veokatsraman Balapubramanian W 99”,0
Telephope No. (703)308-1235 Aﬂ
U/
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NOTES TOFORM PCTASANIO

These Notes are intended to give the basic instructions the filing of arnendments under Asticle 19, The
Notes wre based on the :cqmmem of the Patemt Coopnmon :ng th: Regulations and the Administrative
[nsmctions under that Treaty., In cpse of discrepancy between otes and those requirements. the later are
applicable. For more demiled information, see also the PCT Applicant’s Guide, a publication of WIPOQ.

In these Notes, “Article.” “Rule™ and ~Section™ rcl'erlothepwvum of the PCT. the PCT Rzgulstions and the PCT
Administrative Instructions, respectively.

INSTRUCTIONS CONCERNING AMENDMENTS UNDERARTICLE 1Y

The licant has. after havi mewedﬂ:emmnmulmmhmmorpwnitywwmechimofh

.;Pm It should however be emphesized that, since all parm of the international ication (claims,
du:npuon drawings) be amended during the internptional pullmmlry examination procedure, there is usually
no need o file amendments of the claims under Article 19 except where. e.g. licant wants the larter to be published
fwhmpuuofmmmlmmuhummmmfme| du before international publication.
Futhermare, it should be emphasired thet provisional protection is availsble in some States only.

What parts of the International spplieation may be amended ?
Under Article 19, only the claims may be amended.

mmmmuemmmydwhwmmmmmkuwm

the International Preliminary Examining Authority. The dm'lxuon and drawings be mmended
under Article 34 before the lmn'nmonlr Pulln:nmy Examining Authority. may only

U inio the national phase, all of the internationa) leation may be smended under Article 28
orl.”:h;‘!ppllnble.mmdl pasts o y

When ? Wiﬂmzmhiuhdlmnfnunlﬂlofhmm:qmwlﬁmﬂ:ﬁmhm
date, whichever time limit expires Intar. lulnuklhnmd.m the amendmenty will be coasidered
a3 ha bunuumdonmtfﬁ:ymmvdby Intenations] Buresu after the expiration of the
m“umlmithnufaememplmmofhuhnnlmmhmmlpublnmn

Where not to flle the amendoenty 7

The amendments may onty be filed with the Intemationa! Buresu and not with the receiving Office or the
Internatiook! Sesrching Authority (Rule 46.2)

Where o demand for imternational prelimiiury examination has been/is filed, see below.
How? Elﬂnbymlhn;mcrmmhm:Inmbylddmloneormmnewehmorhy amending the text of

one or more of the claims as filed

A replacement sheet must be submitted for each sheet of the claims which, on account of an amendment or
amendments, differs from the sheet originally filed,

All the cleims appearing om a replscement sheet must be numbered in Arabic rumernls. Where a claim is
cancelled, no renumbering of the other claims is required, Io all cases where claims are renurnbered, they must
be remupbered consecutively {Administative insructions, Section 205(b)).

The amendments must be made in the Ianguage In which the Interustional application ls to be pablished.

What documents must/may sccompany the amendments ?

Letter (Section 205(b)):
The amendments must be submitied with a lener,
The lener will not be published with the imzmational application and the umended claims, It should not be

confused with the “Staternent under Article 19(1)" (see below, under “Staternent under Article 19(1)").

The letter must be Io English or Freach, at the cholce of the applicant. However, if the langnags of the

Interustipaal application s Eaglish, the letter mast be In English: If the language tional
lppllndnuh;undl. the Ielur'ﬂ:beln I-‘renl:ll. " Eegls the lan of the latera

Notes to Form PCT/ISA/220 (first sheet) (July 1998; reprint April 2002)
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NOTES TO FORM PCTASA/220 (contiuued) V\

Thelenumnﬂindi’:lnﬂudiﬂmnl{.mmeehmum:ddmdﬁnchmnm it must, in
that ulenu:ll indications unn:luu nvmi cﬂm L lpplnnon (&t being

() the claim is unchanged:;

(@) the claim is cancelled;

(i) the claim is new;

{iv) the cluim replaces one or more claims as filed;

{v) the claim is the result of the division of a claim ax filed.

le11|e following examples Rlustrate the manser In which smendments must be explained In the accompanying
tter:

1. [Where originaliy there were 48 claims and after amendment of some claims there are 51):
“Claims | 10 29, 31, 32, M4, JS.JTw“repll:dbymddclumhm;hmnmh&
claima 30, 33 and 36 undllnld: new claims 49 o 51 added.”

2 [Where there 15¢l and afier amendment of all cl there are 11
m?ﬂ%mwgmeﬁmmmmu' tof il claimg there wre L)

kX [Whnmgmdly;hmm“chmuﬂdwumﬁmnmwmﬂmmcbmﬂm
pew claimg
“Cll%llnﬁmd“mthnpd. claims 7 10 13 cancelled; new claims 15, 16 and 17 added " or
“Claims 7 to 13 cancelled: new claima 15, 16 and 17 added; all other chaims chaims unchanged "

4. [Where various kinds of

smendments are made):
“Claims 1-10 ; chaims 11 1o 13, 18 and 19 cancelled; claims 14, 15 and 16 amended
claim 14; Mmhmnhdchmls 16uand 17; new claims 20 and uu.?

“Statement snder Article 19(1)” (Rule 46.4)
The amendments may be accompanied sttement explaining the amendments and indicating any impact

that such amendwents might have on dunmmmdﬂwdnﬂnp(whnhmumuﬂdmds
Article 19(1)).

The statement will be published with the international application and the amended claims,

It must be in the laoguage in which ths international applicstion is to be published.

It must be brief, not exceeding 500 words if in English or if tramlated into English.
ltmumhmhdmmunﬂmphuhlﬂuuﬂmhdﬂaMWmhchm

as filed and a3 smended, [t must be filed on a separste sheet and must be identified sy such by & hesding,
prefenably by using the words “Smiement under Article 19{1)."

ltmlymtmnuydwummumhmﬂmﬂmahn&mcfum
contuned in that report, kehmbnnmnmwlmmcllun.mmdmm-mwml:amh
report may be made only in connection with an amendment of that claim.

Consequence If a demand for Intersations) prellminary eximination has alrendy beea fled
Ifnlduuneofﬁlm;mymﬁnmumdmy sccompanying statemnent, under Asticle 19, s demand for

international hmymmmdcnhnnlrudybunwummd.ﬂumlmtmm .mh:uuof

ﬁlm’ﬁ:men&nﬂm(lm any stmtemnent) with the [nternational Bureau, also

hlmmmmhmmwlmwﬁuhmundof siatement) and, mldi_.
st

transiation of mch amendments for Iluprwdur:hforadm!mllbngqgﬂkuh”](l)lnd
sentence). For furdher information. see the Notes to the demand form NIPEAMOI

Consequence with regard te trapaintion of the Interantional appliestion for entry lute the sntigual phasy

The spplicsnt's aitention is drawn to the fact that, upon entry into the national phase, a translarion of the
emuwmmwmmnnhmmmmhmmwmmau
in addition to, the transiation of the claims ny filed

;«mﬁrmummmmumhu.wemomu see the PCT Applicant’s Guide,

Notes to Form PCT/ISA/220 (second sheet) (July 1998; reprint April 2002)
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Int'l. Application No. PCT/US03/12426
DocketNo. __QAQ267PCT
PCT Demand Chapter I

Express mail mailing label number _EV305485922U8

Date of Deposit November 18, 2003
1 hereby certify that this paper or fee is being deposited with the United States
Postal Service “Express Mail Post Office to Addressee” gervice under 37 CFR 1.10
on ihe date indicated above and is addreseed fo:

Mail Stop PCT -

Commissioner for Patents

Alexandria, VA 22313-1450

atta B. Smith
(Typed or printed name o ili

(Signature mailing paper or fee)

N

E1a%



The devond et b flled directly with the competent Jarnational Preiiminary Exomiving Autharlly or, if two or mare Authorities are compatent,

\

{1tk the 0w chommn by she appiicont. The fll mame or two-letr code of that sty may be inchcnted by the appliant o she R below: r%

PEA/US — - %
PCT CHAPTER I [O\_
DEMAND
e VA
elacts sl cligible States (except whero otherwise indicated).
For International Prelf Examining Anthority use only

Applicant's or ageat's fils reference
BoxNe.l IDENTIFICATION OF THE INTERNATIONAL APPLICATION | ' ror oP:

International spplication No. Tnteroatiooal fling dets (damoncpear) | (Barlicst) Priortry date (dagimontiyeas)
Tifle of Inveation

PYRROLO-TRIAZINE ANILINE COMPOUNDS USEFUL AS KINASE INHIBITORS

BaxNo.II AFPFLICANT(S)

N i, o e B e gL P | b a0 6098

Bristol-Myers Squibb Company Facalilo No.
P.O. Box 4000 608-252-4526
Princeton, N.J 08543-4000 [Teleprintar No.
United States of Amarica .
Applicant’s regiztration No. with the Office
State (that ir, couniry) of nationality: Stato (that ir, couniry) of residence:
United States of America United States of America
Name and address: (Fandly new followad by ghen s for « logal selty, fill qfiiciol deipnation. Tha adsresy merss Saclads passol cody and mass of ootry)
DYCKMAN, Alaric
7 Dorothea Temace
Lawrenceville, NJ 08648
UNITED STATES OF AMERICA
Staty (that ix, of mationality: Stute (Yhat ir, country) of residence:
s e us
Neme and address: (Pamily ams fillwad by pivn nane; for a iegel ey, fill officiel desipuation. The asdresy st inchads postal code and nome of cowsry)
HYNES, John
95 Dispatch Dr.
Washington Crossing, PA 18977

United States of America

Stats (bhat is, counsry) of pationality: Stuta (that i, comtry) of residence:
us us

[¥] Purther spplicants sre indicated on » continmation sheet.

Form PCT/IPEAMO] (first sheet) (March 2001; reprixt July 2001) See Notes to the demand form



v = “armational applicstion No.

— SheatNo. 2. +—>T/US03/12426
Continuation of Bax No. II APPLICANT(S) '\/
Fnorss of she fllowing suib-Sczoae i e, ks shant should mot b tnchadad i the damrd. '5'5

Name and addiress: (Fandy nue followed by phan asne; jor s icgal any, fill officiel desiguesion. The sckibum st inchale pastel cads and s of comiy)}
LEFTHERIS, Katherina :

92 Richmond Dr.

Skiliman, NJ 08588

United States of America

State (that & country) of nationality: Site fikest {1, counsry) of residence:
uUs ) us

Noma snd addross: (Fanfly s fllowed by pives muns; for « ingal ey, o offcial desiguation. The achivess sunt incladls posted cods ond neans of conewry)

LIV, Chunjlan .
52 Stanford Rd. East
Pennington, NJ 08534

United States of America
Stato that & cousntry) of nationality: State (that ls, cowntry) of residence:
CN us

Nize and addireas: (Fomily mome followad by piv no: fir o doged sy, fill officiel desiguntion. The askibresr sunt inchusie postel code and semes of coumtrn}
WROBLESKI, Stephen, T.

1508 South Branch Dr.

Whitehouse Station, NJ 08889

United States of America

State (that ks, country) of mationality: State (that s, country} of residence:
us us

Name and address: (Fosily sans folbwaf by g nans for  lgul sty Sif official desiguosion. The akiezy sunst dechusly postel code sud nome of camiry)

State fthat ix, country) of nationality: * | Stats (thay is, country) of residence:

[[] Forther spplicants are indicated on enather coptimustion sheet.

Form PCT/IPEA/40] (coutimmtion theet) (March 2001; reprint July 2001) Sow Notes 10 the demand form



" ‘urations] applicetion No.
— Sheat No. .3 — T/US03/12426

Box Ne.IIl AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESFONDENCE

/55,

The following person is agent D common represeniative
lml has been appointad exrlier mnd represents the spplicant(s) also for internatiozal preliminary exsmnination.
E] fs hereby appointed and any esrlier sppolntment of (an) agent(s)/common representative is hereby revoked.
for the before the International ini; ,
Dg:nwy specifically § pnuz:h the Preliminary Bxamining Authority, in sddition to

Nams and address: masas follpwed by given noma; for g lagal entlly, full sfficial designasicn | Telephone No.
Winslow, Anastasla, P. | Facsimile No.
Bristol-Myers Squibb Company 609-252-4526
P.O. Box 4000 Teleprinter No.
Princeton, NJ 08543-4000
United States of America Agent'sregistration No, with the Office
. 40,875
mll 1 m_m&rmwgmwmmmmwuh
Box No. IV BASIS FOR INTERNATIONAL PRELIMINARY EXAMINATION
Statement concerning amendmenty:*

1. The spplicent wishes the intemational preliminary exsmination te start on the basds of
the Intemational application as originally Hlod
the description a8 originally filed
ns amanded nrdder Article 34

the claims as originally filed
[C] s secnded under Article 19 (togetber with any sccompanying staterent)
[C] s smanded ender Article 34

the drawings a8 rligimally filed
D a1 smepdded vnder Article 34

2. ] The applicant wishes amy mnendment to the claime undar Articls 19 1o be considered ax reversed.

3. D The applicant wishes the start of the international preliminsry examination to be postpouned uxtil the expimtion of 20 months
froen the priority date inleas the Internstional Preliminary Examining Authority recelves a copy of any amendments made
under Article 19 or s notite from the spplicant that he does not wish to make soch amerudments (Ruole 69.1(d)). (This check-
baz may be marked only where the tims liwit under Articis 19 hax not yet expirad )

*  Where no check-box is matioed, international preliminary examination will start o the basls of the internationsl application
3 ariginally filed or, wheren of smendments to the claims under Asticle 19 and/or smendmenty of the internationa] application
vnder Asticle 34 are received by the International Preliminary Bxamining Autheyity before it has begon to dmw up a written opinjon
aor the international preliminary examination report, as 8o amended,

Languags for the prrposes of intsrastional preliminary examiuation: Engligh
(%] which is the lmgrage in which the intemational application was filed.
| ] which ls the xngnage of a tramlation fiarnished for the purposes of intemational search.

[[] which s the lengnags of publication of the infernational spplication.
[] which is the language of the tranalstion (to be) furnished for the purposes of internutions preliminary examination.

Box Na. Y ELECTION OF STATES

The applicant hereby olects all eligibls Sintes (ihat is, ol States whick Aave bewx designated and whick are bound by Chapter I of
the PCT) :
excloding the fbllowing States which the spplicant wishes not to elect:

Form PCT/IPEA/0] (second sheet) (March 2001; reprint Joly 2001) See Notes to the demand form



o

= ~=matiooa) application No.,
— Shees No. 4. —CT/US03/12426
BoxNe.VI CHECK LIST
The demand ls accompanied by the fallowing elements, i the langrage referad o a For Intermational Prelizzinary
Bax No. IV, for the purposes of Intemationa? preliminary exsmination: Examining Authority use
mcsived not recelved
1. transltion of interoational application sheets O O
2. amendments under Article 34 : 0 shots O 0
3. copy (o, wham required, tramsintion) of
emendments under Asticle 19 : 0 shoeots O O
4. copy (or, where requirnd, trsnstation) of
statement under Article 19 : 0 sheots O (|
5. lestor sheaty (I ]
6. other (pecifi) : O thoss O O
‘The deroand is also actompanied by the item(s) marked below:
1.[R] feecalculation sheet 5.[J wateoent explaining lack of signature
2.[] oxiginal scparate power of sticeney 6. ] soquence listing In computer readsble form
3.[] original general power of stomey 1.0 other (Cartification for POA):

4.[7] copy of peneral power of atioency;
reference mmber, if my:

Bex Na. VII SIGNATURE OF APPLICANT, AGENT OR OCOMMON REPRESENTATIVE
Naxt 10 such signaters, indicnte the aemg of the persos siguing and the capuclly in whick the person sigus (i suck cxpacity Ir nol i from reading the domand).

Q\A ()Lg\g-:—' , Agent pate: 1 ¥, NOU A00D

Anastasia P. Winslow

1. Date of actasl receipt of DEMAND: 'l

2. Adjusted date of receipt of demmand dos
to CORRECTIONS uader Rale 60.1(b)

% [ The date of receipt of the demand is AFTER the cxpintion of 19 monthy "The applicant has been
. from the priarity date and liem 4 or 5, below, doca not apply. informed accordingly.

The date of of the demnd is WITHIN the period of 19 months Som the e aa sxtended
“Dmm.w period priocity due & by vistus of

Althongh the date of receipt of the demund is after tho explration of 19 months fram the priocity date, the delay in arrival
s [J s EXCUSED pursasnt to Rale 2. dun, the dekay ot

For International Buresu use anly

Demand recefved fiom IPEA on:

Form PCTAPEAMO] (hast sheet) (March 2001; reprint July 2001) See Noter fo the demand form




' | . CHAPTER II ,7”9

— PCT — ¢

FEE CALCULATION SREET (\/\
Anaex to the Demand /
- . For srmtionsl ooy Examiving Aurky e aly
wpilkcation No.  PCT/US03/12426 . 1
Applicxnt's or ageat’s Dute stamp of the IPEA
refwwmce  QA0287 PCT —.
Applicent
Bristol-Myars Squibb Company

CALCULATION OF FRESCRIEKD FEES

1. Preliminary examination feo I 490.00} P
2 )
el & redeion of 199 of g Aandiing foe
i, the houns 1o e ansarad ST s 2996 of the
Randling foo) ... | 172.00[ 8
3. Totel of prescribed
Aﬂhm:ﬂnrdﬂ
and euter total 0 the TOTAL BOK cueeemsrromecrmreamecrn 662.00
TOTAL
MODE OF PAYMENT
]  suthorization deposit cash
mma {won bolow) D
D cheque D revenno samps
[ bekeme [0 ot apea:
AUTHORIZATION TO CHARGE (OR CREDIT) DEPOSIT ACCOUNT
{Thix mods of payment may ot be availabls of all IPEAs)
PEA/US
) Anthorization to charge the total fees Indicated sbove. Deposit Accoumt No.: 19-3880
(This check-bax may be maried only f the condisions for o LT MV, Roe™

deporlt socounds of the IPEA 3o permiy) Athorivstion

;d&pgm:mﬂtwmh N..:an__
Signature: ‘-J“w

Farm PCT/IPEA/AD] (Amnex) (Maxth 2001; reprint July 2001) See Noses o the fes calculation sheet
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—_ —_— CASE QAD267 ng
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

INTERNATIONAL APPLICATION NO: PCT/US03/12426

INTERNATIONAL FILING DATE: 15 April 2003

PRIORITY DATE: 23 April 2002

APPLICANT: BRISTOL-MYERS SQUIBB COMPANY

FOR: PYRROLO-TRIAZINE ANILINE COMPOUNDS USEFUL AS KINASE INHIBITORS

Mall Stop PCT
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

1AT] ER OF ATTO
Sir:

Please recognize as associate attomey, Anastasia P. Winslow, Registration Number
40,875, In the above-identified application. Please address all official communications to
Stephen B. Davis, Bristol-Myers Squibb Company, Patent Department, P.O. Box 4000,
Princeton, New Jersey 08543-4000.

The undersigned atiomey s of record.

Respectfully submlttaq.

Bristol-Myers Squibb Company

Patent Department nne E. Babajko
P.O. Box 4000 Aftomney for Applicant
Princeton, NJ 08543-4000 Reg. No. 32,880

Phone No. (609) 252-4009

Express mell maliing label number _EY3DS485822US
Date of

Deposit
| hereby cortify that this paper or fes Is being depositad with the United States
Posinl Service "Express Mall Post Office o Addresses™ service under 37 CFR 1.10
on the date Indicated above and Is addressed to Mall Stop PCT, Commnissioner for
Patsnts, P.O. Box 14560, Alaxandris, VA 22313

or
)
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FOREIGN Docxeﬁ%OTg — \
Docket No.: (RA 26 . ' Cou :\

Present d o date: (1/23/03 coo” FE¥

Country Application No.:
PCT/uso3/ Yl

cell

/

| L] Extenslon — New Due Date
| X Full Response (Remove)
 ['] Abandon application

ATTORNEY: DATE (COMPLETED):
A"g-/(sﬂ_ Cthngloced
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|  QAbILT-WO-PEX
PATENT COOPERATION TREATY rgb

From the ’l)

INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY

To:
ELLIOTT KORSEN
BRISTOL-MYERS SQUTBB COMPANY PC T
P.0.BOX 4000 NOTIFICATION OF TRANSMITTAL OF
PRINCETON, NJ 08543-4000 INTERNATIONAL PRELIMINARY
EXAMINATION REPORT
(PCT Rale 71.1)
Date of Mailing
Applicsnt's or agent's fila reference
. IMPORTANT NOTIFICATION
QA267. PCT§ I
Internationsl spplieation No. Interpatiogal filing date &ay/month/pear} | Priority date (day/monch/year)
PCT/US0Y/12426 15 April 2003 (15.04.2003) 23 April 2002 (23.04.2002)
Applisant :

BRISTOL-MYERS SQUIBB COMPANY

1. The spplicant is hereby notified that this International Preliminary Examining Authority tranemits herewith the
intarnations] preliminary examination report and its arnexes, :fm.mwindmumumwmm

2. A copy of the report and its annexes, if any, is being transmitied to the International Burean for commmmication
to all the elected Offices.

3. Where required by any of the elecied Offices, hhmhmlnmwmmmwwmhﬂmofh
report (but not of any annexes) and will trangmit such trantlation to those Offices.

4. REMINDER

The applicant st enter the national phase before each elected Offics by performing certain acts (fling
translations and paying nattonal fees) within 30 months from the priority dats (or later in some Offices)(Artcle
35(1))see also the reminder sent by the International Bureau with Rorm PCT/TB/301).

Where a trauslation of the international application mmust be furnished tr an elected Office, that translation mmst
contain a tranglation of any symaxes to the international preliminary examisation report. It is the applicant’s
respongibility to prepare and fumich sach translation directly to each elected Office concerned.

For further details on the spplicable tims limits and requirements of the elected Offices, see Vohmne II of the
PCT Applicant’s Guide.

Neme and piling address of the IPEA/US Authorized officer

Ml Swep PCT., Ati: IPEASUS
Commissioner £ Pasnts Venkatzrgmen Balasubreranisn

P.0. Bex 1450 a
Aluamdria, Vicginia Z313-1450 Telephone No. (703)308-1

| Facsimile No. (708) 305-3230
Form PCTAIPEA/416 (July 1992)

CE

APR 02 2004
Docketed Item MOSIPE

Due Date
[ Y S w
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PATENT COOPERATION TREATY

PCT

INTERNATIONAL PRELIMINARY EXAMINATION REPORT

(PCT Artide 36 and Rule 70)
Applicant's or apeat's fl reference See Notification of Trenaminal of Inermations!
o FOR FURTHERACTION b, ohor Eonmination R (Feem PCTAPEA/4LG)
Intermrionsl spplication No. Dmeroetional fiing date @day/noniA/year) Priority date @iay Amonth/yesr}
PCT/US03/12426 15 April 2003 (15.04.2003) 23 April 2002 (23.04.2003)

International Pakent Classification (IPC) or matiomal classification snd IPC

TRC(T: CNIT 253/10, 401/06. 403/06: AGIK 31/53: AS1P 1100, 17/06, 1902, 1908 snd US Cl.: 544/183; 5147243
Applicent

BRISTOL-MYERS SQUIBB COMPANY — _

—— e ——— ——— e —— —

1. This intemational preliminary examination report has been prepared by this International Preliminary
Examining Authority and is tranemited to the applicant accosding to Articls 36.

2. This REPORT consists of a total of 3 sheets, including this cover sheet,

D'I'hilrepottiullnmpnldbym. Le., sheets of the description, claime and/or drawings
which have been amended and are the basis for this report and/or sheets containing rectifications made
before this Authority (see Rule 70.16 and Section 607 of the Adminigtrative Instructions under the PCT).

Tlnemaminoflnhlofﬂm.
3. This report containg indications relating to the following items:

I [X] Basis of the report
o [] Priority
I [ ] Non-establigament of report with regard 1o novelty, inventive step and industrial applicablity
Iv [_] Lack of unity of invention
v [X] Reasomed statement under Article 35(2) with regard % novelty, inventive step or industrial
applicability; citations snd explamations supporting such statement
VI [] Certain documerts cited
VI [_] Cortain defcts in the international application
vl [_] Cernain obeervations on the intermational application

[Dete of submissics of the demem Datz of completion of fhis report
18 Neemsber 2003 (18.11.2005) 04 March 2004 (04.05.2004)
Name tn ailing sddress of the IPEA/US e
Mal B FCT, At: IFEATS Auborizad afficer M
AiSsmirla, Virgsia 223131450 v }27
Facsimile No. (73) 305-3230 Telephous No. (703)308-1235 /,
| 74

Form PCT/IPEA/409 (cover sheer)(uly 1998)
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Internationsl spplication No.
INTERNATIONAL PRELIMINARY EXAMINATION REPORT PCT/USOV12426

L. Baoxis of the report
1. With regard to the elements of the international epplication-*
(he intermtional application as orlginally filed.

DX the description:
pages 1-135 as originally filed
pages NONE , filed with the demand
pages NONE , filed with the letter of
X te claims:
pages 136-156 , &8 originally filed
pages NONE , s amended (together with sny staternent) under Article 19
pages NONE , filed with the demand
pages NONE , filed with the letter of
E the drawings:
pages NONE as griginally filed
pages NONE , filed with the demand
pages NONE , filed with the letter of
[] the sequence Listing part of the description:
pages NONE &8 originally filed
pages NONE . filad with che demand
pages NONE , filed with the letter of

2. Wﬂnguﬂmﬁehmgﬂhdmﬂmkﬂahnmwﬂnﬂeuﬁrﬂﬁmﬂlmmh
lmguags in which the international epplication was filed, unless otherwiss indicated under this item.
These elements were availahle or firnished to this Authority in the following langvage which is:

D the language of a translation furnished for the purposes of international sewrch (under Rule23.1(b)).
[] the tangusge of publication of the international application (wader Rule 48.3(b).
[} the tanguage of the translation furnished for the purposes of intermational preliminary exsmination(under Rules
55.2 and/or 55.3).
3. With regand to any mucieotide and/or aming acid sequence disclosed in the interoational application, the
internationg] prelimingry examination was carried out on the basis of the sequence listing:
D contained in the infernational application in printed form.,
[ ied together with the intnmstional applicatian in comgarter readable form.
[] furnished subsequently 1o tiris Avthority in written form.
(] furnished subsequently 1o this Authorky in camputer reaciable form.
[ The statement that the subsecuently furnished written sequence listing does not go beyond the disclosurs in the
international application as filed has heen fornished.
D The statesnent that the information recorded in computer readabls form is identical to the written soquence ligth
hes heen forrished
4. {X] The smendments have resuilted in the cancellation of;

the description, pages NONE
the claims, Nos. NONE

DX  the arawings, sheetiig NONE

5. [] s report bas bow excabiished as i (vome of) the ecaendmects bud not been mad, since ey have been considered 1o go
beyond the discloszre as filed, a3 indicated Fu the Suppizmental Box (Ruls 70.%(c)).4#

» Replacement sheets which have been furnizhed to the receiving Office in response to an lmvisation under Article 14 are referred to in

this report as “originally flled” and are not annexed to thiz report since they do not contain amendments (Rlex 70.16 and 70.17).
** Any replaoemens sheet contoining such amendments rmai be referred to under item 1 and annexed to this report.

Form PCT/IPEA40P (Box 1) (ly 1998)
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Intermticonal applicatiop No.
INTERNATIONAL PRELIMINARY EXAMINATION REFORT PCT/USOV12426

S

diaticns and explamations supporting such statement

Y. Ressoned statement under Rule 66.2(s)() with regard to novelty, Inventive siep or industrial spplicahility;

ﬁ

1. STATEMENT
Novelty (N) Chims 1-29
Claims NONE
Inventive Step (IS) Claims 1-29
Claims NONE
Industrial Applicahility (JA) Claims 1-29
Claims NONE

6§ &g 8§

P E—

2. CITATIONS AND EXPLANATIONS
pyrrolofriazine compoamd of formuia 1, its compesition, md method of nse esnbraced In the instant claims 1-29.

can be made or used in industry as therapeutic agents for treating inflammatory distrders.

Claims 1-29 meet the cyiteria set ot in PCT Asticle 33(2)-(3), becamse the prior art dosy oot teach or fairly mugsent the

Claims 1-29 meet the criteria st out in PCT Article 33(4), sod thuy bave indmtrial spplicability beemse the sibject matier claimed

Foarm PCT/IPEA/403 (Box V) Chily 1998)



TRATADO DE COOPERACIGN EN MATERIA DE PATENTES ’50"
PCT O
REPORTE DE EXAMEN PRELIMINAR INTERNACIONAL
(Articulo 36 y Regla 70 del PCT)
(Reporte racionalizado de acuerde con la notificacién del Presidentef\ie
la EPO publicada en el 0J11/2001)

Referencia de archivo del | PARA UNA ACCION Ver la notificaciédn de Transmisién

solicitante o mandatario ADICIONAL del Reporte de Examen Preliminar
| CA267 PCT Internacional (Forma PCT/IPEA/416)

Solicitud internacional no. | Fecha de publicacién | Fecha de prioridad
PCT/US03/12426 internacional (dia/mes/afo) | (dia/mes/afic) 23 de abril

15 de abril de 2003 | de 2002 (23.04.2002)
(15.04.2003)

Clasificacién de Patente Internacional (IPC) o clasificacién nacional e IPC:
IPC (7): CO7D 253/10, 401/06, 403/06; A61K 31/53; A6lP 11/00, 17/06, 19/02, 19/08
US CL: 544/183; 514/243

Selicitante
BRISTOL—MYERSA§QUIBB COMPANY

1. Este reporte de examen preliminar internacional se ha preparado por la autoridad de
examen praliminar internacional y se transmite al golicitante de acuerdo con el
Articulo 36.

2. Este REPORTE consiste de un total de 3 hojas, incluyendo esta portada.

O Este reporte también estd acompafiado de los ANEXOS, es decir, hojas de descripcioén,
reivindicaciones y/o dibujos que se han enmendado y son la base de este reporte y/o
hojas que contienen rectificaciones hechas antes de esta Autoridad (ver Regla 70.16
y Seccidn 607 de las Instrucciones Administrativas de acuerdo al PCT).

Estos anexos consisten de un total de 0 hojas.

3. Este reporte contiene indicaciones que se refieren a los siguientes puntos:

I B Base del reporte

II O Prioridad

III O No establecimiento de opinién con respecto a novedad, paso inventivo' y
eplicabilidad industrial

Iv [0 Carencia de unidad de la invencién

v Declaracién razonada bajo el Articulo 35(2) con respecto a novedad, paso
inventivo o aplicabilidad industrial; citas y explicaciones que soportan tal
declaracién

VI O Ciertos documentos citados

VII 0 Ciertos defectos en la solicitud internacional

VIII [J Ciertas observaciones en la solicitud internacional

Fecha de presentaclién de la demanda Fecha del término de eate reporte

18 de noviembre de 2003 (18.11.2003) 04 de marzo de 2004 (04.03.2004)

de la ISA/US

Comisionado de Patentes y Marcas
Registradas

Mail Stop PCT, Attn: ISA/US Venkataraman Balasubramanian
Comisionado de patentes

P.0. Box 1450

Alexandria, Virginia 22313-1450
Facaimil No. (703) 305-3230

’ Nombre y direccién de correspondencia Oficial Autorizado

Tel. (703) 308-1235

Forma PCT/IPEA/409 (portada) (julio de 1998)
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REPORTE DE EXAMEN PRELIMINAR INTERNACIONAL No. de solicitud internacional

PCT/U503/12426 SN
I. Base del reporte i
1. Con reapecto a los elementos de la solicitud internacional:* \‘?5-
la solicitud internacional como se presentd originalmente.
B la descripeién: M\
pdginas 1-35 ; como se presentd originalmente
piginas NINGUNA ; presentado con la demanda
pidginas_ NINGUNA ¢ presantado con la carta del
las reivindicaciones:
padginas 136-156 , como se presentd originalmente
pédginas NINGUNA ; como se enmendd (junto con cualquier declaracidén) bajo el
Articulo 19
paginas NINGUNA ; pPresentado con la demanda
pAginas NINGUNA ; presentado con la carta del
los dibujos
piginas NINGUNA ; comc se presentd originalmente
piginas NINGUNA ¢ presentado con la demanda
pdginas NINGUNA ; presentado con la carta del
O La parte del listado de secuencias de la descripcién:
padginas_NINGUNA , como se presentd originalmente
pdginas_ NINGUNA . presentado con la demanda
pAginas NINGUNA ; presentado con la carta del

2. Con respecto al idiomsa, todos loa elementos marcadoa anteriormente estuvieron disponibles o
proporcionados por esta Autoridad en el lenguaje en que se presentd la publicaciém intermacional, a
menos gque sa indique lo contrario bajo este punte.

Estos elementos estuvieron disponibles o proporcionados por esta Autoridad en el siguiente

| 1enguaje: , que ea:

O El idioma de una traduccién proporcionada para los propéesitos de bisqueda internacional (bajo
la Regla 23.1(b)).

O El1 idioma de una publicacién de la solicitud internacional (bajo la Regla 48.3(b}).

O El1 idioma de una traduccién proporcionada para los propbdsitos de examen preliminar
internacional (bajo la Regla 55.2 y/o 55.3).

3. Con respecto a cualquier secusncia nucledtida y/o de aminodoido descrita en la solicitud
internacional, el examen preliminar internacional se llevé a cabo sobre la base de la lista de
secuencias:

O contenido en la solicitud internacional en forma escrita.

0O presentado juntc con la solicitud internacional en la forma legible por computadora.

O proporcionado subsecuentemente a esta Autoridad en forma escrita.

0O proporcionade subsecuentemente a eata Autoridad en la forma legible por computadora.

0 Se ha proporcionade la declaracidn de cgue la lista de secuencias escrita proporcionada
subsecuentemente no va mAs alld de la descripcién en la solicitud internacional como se prasenté.

O Se ha proporcionado la declaracién de que la informacién registrada en la forma legible por
camputadora es idéntica a la lista de secuencias escrita.

4. Las enmiendas han resultado en la cancelacién de:
B 1a deacripcidén, paAginas: NINGUNA

B las reivindicaciones, Nos.: NINGUNO

los dibujos, hojas/fig: NINGUNA

5. O Este reporte se ha establecido comc si (algunas de) las enmiendas no se hubieran hecho, dado
que se han considerado que van mds alld de la descripcién como se presentd (Regla 70.2 {c)}**.

*Las hojas de reemplazamiento que as han presentado a la Oficina de recepcidn en respuesta a una
invitacion bajo el Articulo 14 se refieren en aste reporte como “presentado originalmente” y no se
anexan en este reporte dado que no contienen enmiendas (Reglas 70.16 y 70.17).

**Cualquier hoja de reemplazamiento que contenga tales enmiendas debe referirse bajo el punto 1 y
anexarse a eate reporte.

Forma PCT/IPEA/409 (Cuadre I} (julio de 1998)



REPORTE DE EXAMEN PRELIMINAR INTERNACIONAL | Solicitud internacional no. PCT/US03/ 12426
V. Declaracidén razonada bajo la Regla 66.2(a)(ii) con respecto a novedad, paso

inventivo o aplicabilidad industrial; citas y explicaclones que soport al
declaracién —~
1. Declaracién N\
Novedad (N) Reivindicaciones SI: 1-29

Reivindicaciones NO: NINGUNA q\f\\
Paso Inventivo (PI) Reivindicaciones SI: 1-29

Reivindicaciones NO: NINGUNA
Aplicabilidad industrial Reivindicaciones SI: 1-29
(A1)} Reivindicaciones NO: NINGUNA

2. CITAS Y EXPLICACIONES
Las reivindicaciones 1-29 satisfacen los criterios establecidos en elE
Articulo 33(2)-(3) del PCT, debido a que la técnica anterior no muestra o
sugiere-claramente el compuesto de pirrolotriazina de la férmula I, su
composicién, y el método para uso abarcado en las reivindicaciones

inmediatas 1-29.

Las reivindicaciones 1-29 satisfacen los criterios establecidos en el
dm:ticulo 33(4) y de esta manera, tienen aplicabilidad industrial porque
el asunto relacionado reivindicado puede formularse o usarse en la
industria como agentes terapéuticos para el tratamiento de trastornos

inflamatorios.

Forma PCT/IPER/409 (Cuadro V) (julio de 1998)
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80/374,838 / 04/23/2002
' EFCyIvER
- CONFIRMATION NO.
STEPHEN B.DAVIS : Bs Pasnxy Mﬁ“ RECEIPT
BRISTOL:MYERS SQUIBB COMPANY llllll.llll.ll“
PATENT DEPARTMENT I T Ry
P O BOX 4000
PRINCETON, NJ 055454000 Diookatas tesn.
Due Oate

AttorneyJL Date Malled: 05/22/2002

Recelpt Is acknowledgad of this provisional Patent Applcation. it will not be examined for patentabllity and will
become abandoned not later than twelve months after iis filing date. Be sure to provide the UJ.8. APPLICATI N
NUMBER, FILING DATE, NAME OF APPLICANT, and TITLE OF INVENTION when inquiring about this
applcation. Fees transmitted by check or draft are subject to- collection. Please verlfy the accuracy of the data

on ihis receipt. I an eiror Is notad on this Filing Receipt, please write to the Office of Initial
Patent Examination’s Flling Recsipt Comections, facsimile number 703-748-9195. Pleasa provide a copy of
this Fling Recelpt with the changes noted thereon. if you recelved a "Notica to Flle Missing Parts™ for this
application, please submit any corrections to this Fliilng Receipt with your reply to tha Notice. When the
USPTO processes the raply to the Notice, the USPTO will generats another Filing Recslpt Incorporating
the requested corrections (if appropriate).

Applicant(s)
Katerina Loftherls, Skillman, NJ
John Hynes, Washington Crossing,

Stephen T. Wroblesk, Whiteho /

Chunjlen Llu, Pennlmbn. NJ:
Alaric Dycla'nnn. Lawroncavllle NJ;

if Required, Foreign Filing License Granted 05/21/2002

Projectsd Publication Date: Not Applicable

Non-Publication Request: No

Early Publication Request: No

Title

ijlb?':ﬂ:yl and heterocyclo-substituted pyrolotriazine anilne compounds useful as kinass /
phibliors

LICENSE FOR FOREIGN FILING UNDER



Y Page 2 of 2

Title 35, United Statas Code, Section 184 3 Z
Title 37, Code of Federal Regulations, 5.11 & 5.15

GRANTED . (\f\

The applcant has been grented a Bcense under 35 U.5.C. 184, If the phrase IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such Ecenses are Issued In all applicafions where
the conditions for issuance of a Icenss have besn met, regardiess of whether or not a license may be required as
set forth In 37 CFR 5.15. The scope and Emitations of this icense are set forth In 37 CFR 5.15(a) unless an sarfler
lcense has been issued under 37 CFR 5.15(b). The lcense Is subject to revocation upon written notification. The
date Indicated Is the effective date of the Bcense, unless an eariler icense of similar scope has been granted
under 37 CFR 5.13 or 5.14.

This icense Is to be retained by the icenses and may be used at any ime on or after the effective date thereof
uniess it is revoked. This Ecensa !s sutomaticelly treneferred to env related applcationa(s) flled under 37 CFR
1.53(d). This icense Is not retroactive.

The grant of a Icense does not In any way lessen the responsibifity of a Bcenses for the security of the subject
matter as imposed by any Govemment contract or the provisions of existing laws relating to espionage and the
national security or the export of technical deta. Licensees should apprise themselves of cumrent regulations
espeacially with respect to certain countries, of other agencles, particularly the Office of Defense Trads Controls,
Department of State (with respect to Amns, Munltions and Implements of War (22 CFR 121-128)); the Office of
Export Administration, Department of Cornmerce (15 CFR 370.10 ()); the Office of Foreign Assets Control,
Department of Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No Icense under 35 U.S.C. 184 has been granted at thia tims, If the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may sfill pefifion for a license under 37 CFR
5.12, if a icense Is desired before the expiration of 8 months from the fling date of the appfication. If 8 months
has lapsed from the fiing date of this application and the Bcensee has not received any indication of a secrecy
order under 35 U.5.C. 181, the icensee may foreign file the application pursuant io 37 CFR 5.15(b).
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«#: .+ . PATENTE DEINVENCIONY'

RS :Eg" .
JOVAR @3 ‘COMPLETA ()

" Datos de Identificacion del solicitante o de la persona que presenta

SUPERTNMISTRIA Y COMERCIO

Radicecion 1 GAIDTAES GOGOEON

Feche (ND): 2004-10-21 1b:46:2)

Trasite @ 811 PCT-PRTENT 379

TRAMITE

MODELO DE UTILIDAD | { )

Indicacién de que se solicita la concesidn de una patente. {)
Datos de identificactén del solicitante o de la persona que se pressnta la solicitud. ()
Descripcidn de la Invenclén, ()
Dibujos de ser estos pertinentes. Y {
Comprobante de Pago de las tasas establecidas.

INCOMPLETA ( )

Indicaclén de que se solicita el registro de Diseio Industrial ()

-1a solicitud,

Rapresentaalén grifioa o'fotografica del Disefio Induetrial 0 muestra del
Material que Incorpora el disefio. { )
Comprobante de pago de 1ae tasas establecidas ( )

{) INCOMPLETA ()

COMPLETA

1mtamsumu DETRAZADO ()

Indicacién de que solicita el registro de un Esquema de trazado. ()
Datos de identificaclion del soicitante o de 1a persona que presenta
La solicitud.

Represeniacion grifica del esquema de trazado

Comprobante de pago de las tasas establecidas.

COMPLETA ( ) INCOMPLETA ()

Firma Respofsable: Q&]\ﬂ‘o M NevQ

— i g
Tt St “wa®

Fecha:

— o g

Folios: 3M

; ' £a: 2608 DIVISIOHN D€ IEVRS CREACTONES
REQUISI_TOS NECESARIOS PARA PRE§ENTA ION Y AGILIZACION DEL -



Industria y Comercio
SUPERINTENDENCIA
2020
BogotaD C
Doctor(a)
RAMIRO CASTRO DUQUE _
Apoderado(a) . 204 b))

BRISTOL-MEYERS SQUIBB COMPANY

REFERENCIA: Radicacién N° 04-105789
Solicitud intemacional PCT/US2003/12426
Fecha inicio fase nacional 2004-11-23

Tramite 011
Evento 379
Actuacién 430
Folios 001

Como resultado del examen de forma, realizado con fundamento en el articulo 38
de la Decision 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 Industria y Comercio, se le
comunica que:

» La solicitud no contiene copia del documento en que consta la cesion del
derecho de patente del inventor al solicitante o a su causante (Art. 26-k)
Decision 486).

* La solicitud no contiene el poder debidamente otorgado, con el lleno de
requisitos exigidos por los articulos 63 y subsiguientes del Cddigo de
Procedimiento Civil. Adicionalmente debera presentar el documento que
acredita la existencia y representacidon legal de la sociedad solicitante,
cuando éste fuere una persona juridica

En cumplimiento de lo dispuesto por el articulo 39 de la Decision 486, se le
requiere para que dentro del término de dos meses siguientes a la fecha de
notificacion del presente oficio, complete los requisitos anteriormente enunciados.
En caso de no dar cumplimiento al presente requerimiento, la solicitud se
considerara abandonada y perdera su prelacion.

icio conforme a lg/dispuesto en el numeral 5.2, literal e),

Notifiquese el presente 2
imero de la Gircular Unica N° 10 de 2001.

del capituio quinto del tijulo

ALIX CARMENZA EDES DE VERGEL
Jefe de la Division de Nuevas Creaciones.

El anteﬁor\_déeﬁmiento fue notificado por fijacion en lista de fecha,
I' '
202063 1 2 “Ov- m
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